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Chapter 1—Intro auction and Executive Overview 

1.1       Introduction 

The overarching focus of this project was on the "Representation of Non-visual Stimuli as a 
Precursor to Mannequin Stimulation over the Internet". As is evident from the title, the work of this 
project involved the preliminary background effort that is necessary in order to prototype the 
stimulation of a mannequin in a distributed setting. ( Prototyping was planned for the Phase II 
stage.) What is not clearly communicated by the title, but what is no less an important component 
of the intended effort, is the machinery of the HLA is to be utilized in reaching the prototyping 

stage. 

The mannequin in question is a medical mannequin that has the fidelity to be used as an 
instructional tool in medical schools throughout the United States. Of course, development must 
be done in order for the mannequin to recognize any communications that are through the HLA 

conduits. 

This preliminary Phase I effort has been theoretical. The nature of stimuli and the question of how 
to characterize stimuli in terms of their respective effects on human physiology have been 
investigated. Even the question of the choice of which stimuli to include is predicated upon their 
ability to evoke a reaction from the human physiological system. Ramifications of decisions as to 
the boundaries between the modeling of a stimulus and the modeling of its effect in the human 
physiological system have been investigated. The separation of stimuli into the simple and complex 

categories was the result of certain of these investigations. 

Constraints on the modeling of human physiological systems arise from the requirement that the 
functionality should be reproduced. Moreover, the features of the physiological systems modeling 
should include clinical quantities which are so important to the functioning of the mannequin. In 
this Phase I effort, the focus of the modeling effort has been to capture the behavior and the 
functionality of the respiratory system and the cardiovascular system. 

The Object Model Template component of the High Level Architecture serves to organize the 
modeling of both the stimuli and the human physiological systems, as well as their methods of 
interacting. It does this through the structure of the Simulation Object Models; with separate SOM' 
s constructed for the stimuli modeling and for the physiological systems modeling. The structure 
of the ultimate interoperation of different simulations is given in a Federation Object Model, or 

-1 



Chapter 1—Introduction and Executive Overview 
Topic Number OSD97-005 

FOM. In the context of two simulations, the stimuli simulation and the physiological simulation, 
their interoperating could be expressed in a "human response to stimuli" federation. 

Physiological SOM Stimuli SOM 

"Human Response 
to Stimuli" FOM 

Figure 1. Architecture of "Human Response to Stimuli" Federation 

Underscoring the theoretical nature of Phase I is the nature of the deliverables in this phase. They 
include the development of separate simulation object models (SOM's) for both the stimuli 
simulation and the physiological simulation. The development of such object models precedes any 
code development for the respective simulations. (The code development segment was planned 
for Phase II.) Also included is the development of the Federation Object Model (FOM) for a 
federation which involves the interoperating of the two simulations represented by the SOM's. 
Along with the FOM is a description of certain scenarios which illustrate the interoperation 

between the two simulations in the federation. 

In addition to the work leading up to the deliverables for Phase I, some effort was directed towards 
looking into implementation issues and extensions. This involved the more generic issues of 
distributed simulation and effects on a running federation. Also, a possible extension/relationship 
of certain stimuli to environmental data was explored in the context of the state of the art 

environmental models. 

A general discussion of the object-oriented methodology used in the development of the simulation 
object models (SOM's) is presented in Chapter 2. Although the High Level Architecture violates 
some of the standard object-oriented behavior and constructions, it incorporates others. The 
development of the Stimuli SOM and the Physiological SOM proceed without any legacy system 
giving guidance. In this situation, the object-oriented methodology is extremely helpful in guiding 
the development of the models (SOM's). The relevant techniques are presented in Chapter 2. 
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At the start, it was found that the conceptual space for the modeling segments of this project 
needed to be narrowed. A conceptual space, which would/should encompass the Stimuli modeling 
and the Physiological modeling, had to be developed. This was done without input from any 
legacy system or reference FOM, and is discussed in Chapter 2. However, the possible future need 
of a reference FOM is discussed in Chapter 6 (extensions). Finally, the process of developing the 

Object Model Templates from the HLA standpoint is presented. 

The development of the Physiological simulation object model is addressed in Chapter 3. The 
rationale behind the development of the specific object classes is discussed. The role of attributes 
in communicating the modeling capabilities cannot be overstated. This chapter includes a 
discussion of the attributes, and the resulting functionality in the modeling. Interactions were 
identified through the use of event trace diagrams. Examples of these are presented prior to the 
subsection on interactions. The interactions of the Physiological SOM are covered in this Chapter. 
An additional section on "integration" of the modeling segments in the SOM was found to be 

necessary, and is included in this chapter. 

Issues related to the development of the Stimuli SOM are covered in Chapter 4. These include the 
fundamental issue of scalabilty that arises in the discussion of the boundary between the stimuli 
simulation and the physiological simulation. This involves how much information the stimuli SOM 
has or should have, how much it should acquire, and what quantities it should be responsible for 
calculating. The object identification process is presented. It is in the discussion of the 
"Informational Attributes" that the linkage of the stimuli to the recipient human physiological 
system is developed. This chapter also addresses the case of "simple" versus "complex" stimuli. It 
is the cases of simple stimuli which are developed in the Stimuli SOM. A discussion as to how a 
future effort could incorporate complex stimuli is presented. 

Chapter 5 presents the Federation Object Model for the intended federation: "Human Response to 
Stimuli". This object model template component is presented in two versions. These separate 
versions are motivated by separate views of what additional federates might participate in the 
"Human Response to Stimuli" federation. The scenarios for this federation are presented in 
Chapter 5. Through these scenarios, some of the simulation capabilities of the federation are made 

explicit. 

Potential extensions to the Phase I effort are listed in Chapter 6. Part of the extensions center 
around the mannequin, and requirements of interfacing to HLA. During the course of this Phase 
I effort, it was found that a project involving the development of a "Medical Federation", which 
involved a mannequin, was already underway. Results from this project are referenced. Other 
extensions, not necessarily involving the mannequin, are presented. 
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From a usage standpoint, simulation applications of the Stimuli federate in the "Human Response 
to Stimuli" federation might involve interoperating with an environmental federate or a weather 

federate. One such example is given in Chapter 6. A possible usage for the "Human Response to 
Stimuli" federation might be as a link between the aggregated forces and the individual combatant. 
The physiological system could represent the state of the individual combatant. 

Whether or not the mannequin (hardware) is in the (simulation) loop, the "Human Response to 
Stimuli" federation would most likely be run in a distributed manner for many applications. For 
example, educational applications, involving the virtual human physiological system, could be 
implemented in a distributed manner. The distributed network could be the Internet. In fact, 
distributed education over the internet has been cited as a future application. One such application 
could involve the effects of medical drugs as stimuli. Chapter 6 contains a brief discussion of 
distributed simulation issues and of the role of HLA in simulations. In order to develop the 
Physiological SOM to its fullest potential and to aid in identifying the new applications and 
potential users, it is suggested that the Physiological Reference FOM be developed. The discussion 
of HLA in the context of educational context is done in terms of the reference FOM. 

1.2       Summary 

The results of this project are the Object Model Template tables which are found in the Appendices. 
Note that the Object Model Template forms one of the components of the High Level Architecture 
(HLA). Simulations that are developed under the auspices of the Department of Defense are 
required to be HLA compliant. The tables which comprise a simulation object model (SOM) or a 
federal object model (FOM) are those in a standardized list defined in the Object Model Template 
specification document. 

Prior to any software implementation of a simulation showing how the human body responds to 
certain stimuli, it is necessary to develop the theoretical models which give the simulation its 
structure. The human body may be represented by a mannequin, or it maybe virtual. The network 
connecting the Stimuli federate, which is the software implementation of a stimuli generator, may 
be the Internet or it may be a local area network. This effort is concerned strictly with the 
development of the theoretical models, whose structure must be compatible with the Object Model 
Template structure. Of course, a consideration of future utilization plans and of implementation 
issues even at this theoretical development stage helps to not only set the bounds of the 
development but also results in a more robust development. 

One of the first steps in the development of the theoretical models was to bound the simulation. 
A stimulus was defined to mean that which could evoke a physiological response from a human. 
This is clearly still too broad, so the parameters of the mission space were further tightened. 
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Ultimately, the selection of stimuli was confined to those which evoke a response from the 
respiratory system. In a similar manner, the modeling of the human body response was confined 

to the cardiovascular and respiratory systems (and supporting medulla centers). The factors 
involved in narrowing the focus of the conceptual space are discussed in Chapter 2. 

During the course of this project, a Stimuli SOM, a Physiological SOM, and a "Human Response 
to Stimuli" FOM were developed. The Stimuli SOM and the Physiological SOM represent 
simulation object models which convey the nature of non-visual stimuli which affect the 
respiratory system, and the cardiovascular and respiratory systems in the human body, 
respectively. Each SOM contains object classes, attributes, interactions, and parameters which 

model its domain. 

Object oriented techniques were used to elucidate the structure of the SOM's. Certain base classes 
in the Physiological SOM are organized according to mechanical engineering type classifications. 
The interactions, listed in the Interactions Table, of the Physiological SOM represent the events 
which take place between or among various of the objects. Such interactions model the 

physiological functions in the respiratory and cardiovascular systems. 

Even though it is the smaller of the two SOM's developed in this effort, the development of a 
representation scheme for non-visual stimuli was quite challenging. Also at issue was the matter 
of where to demarcate physiological objects and stimuli objects. Should there be overlap in objects 
belonging to each of the SOM's? Recall that a stimulus is a stimulus precisely because it evokes a 
response from the body. This involved issues of scalability. Ultimately, a standardized 
representation for stimuli was developed, based upon "informational attributes". The complex 
datatypes feature of the Object Model Template was critical in developing these attributes. 
Moreover, consideration of the data structures led to the classification scheme of "simple" versus 

"complex" stimuli. Only simple stimuli are represented in the Stimuli SOM. 

Two versions of the "Human Response to Stimuli" Federation Object Model were developed. (See 
the Appendices for details.) In the first version of the FOM, the physiological details are hidden. 
The second version of the FOM is essentially a union of the Stimuli SOM and the Physiological 
SOM. It is the second version which would be utilized in distance education applications. Scenarios 

to accompany the FOM were developed. 

1.3       Conclusion 

A number of technical issues arose during the course of simulation object model and federation 
object model development. These issues and the manner of their resolution are found in 

5- 
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abbreviated form in the preceding summary and in detail in appropriate chapters of this report. 

They are not repeated here. 

The overall conclusion is that an HLA compliant software implementation of "Human Response 
to Stimuli" federation, based upon the FOM's which were produced in this work, can now be 

developed. This stimuli are restricted to the category of simple stimuli. 
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Chapter 2 —Methodology used in the development of the 
Simulation Object Models (SOM's): General Comments 

This chapter discusses the general methodology that was utilized in the development of the 
Simulation Object Models. Such a methodology was applied to both the Stimuli and Physiological 
SOM's. In brief, certain techniques from object-oriented development methodologies were utilized, 
subject to constraints imposed by the requirements and restrictions of the High Level Architecture 

(HLA). 

The development of both SOM's has proceeded without input, or constraints, of any specific legacy 
system. In a typical usage, the "owners" of various simulations will, when developing a Federation 
Object Model, utilize the SOM to indicate the capabilities of their respective simulations. However, 
the SOM developments in this project have been done prior to any software implementation. Thus, 
both the Stimuli SOM and the Physiological SOM reflect the capabilities that are intended to be in 

a future software simulation implementation. 

2.1        HLA Object Model Development 

A recent paper by Lutz [1997] details the HLA object model development from a process point- 
of-view. This paper had as one of its stated goals "to suggest a generic, cookbook approach to the 
development of HLA object models". It is primarily assumed that the object classes are known, and 
merely have to be interrogated as to publishing capabilities and then cast into the correct 
framework in order to be HLA compliant. Of course, such a situation is not the case with either the 

Physiological SOM or the Stimuli SOM. 

With regard to simulation object development, Lutz acknowledges that "having working software 
or even software design is not a prerequisite for SOM construction. In fact, completing a SOM prior 
to detailed simulation design is considered advantageous.... Since, however, a SOM is intended 
to provide a specification of the current capabilities of a given simulation system, SOM's should 
not be made public until the functionality specified in the SOM has been fully instantiated. "The 
paper then proceeds to discuss determination of the Publishing Capabilities for the 
Object/Interaction Classes, under the unstated assumption the classes, which will be in the SOM, 

have been identified. 

This is a very cogent and useful paper. It informed the process of hosting the Simulation Object 
Models in the HLA compliant Object Model Template format, and offered insight into the 
component structures of the Object Model Template. (We discuss this in the last sub-section of this 
chapter.) However, there is a missing segment in the development of the Simulation Object Models 
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from first considerations. This missing segment pertains to the exploration of the conceptual space 

in which the Simulation Object Models should reside. 

2.2       Conceptual Space of the Simulation Object Models 

In the development of both the Stimuli SOM and the Physiological SOM, the domain in which the 
simulations were to be developed had to be defined. Although the development of both Simulation 
Object Models in a parallel manner without any restrictions imposed by legacy simulations, allows 
one to maximize the logical inter-connections between the simulations, it also requires that initial 
attention be given to the conceptual space in which the simulations will reside. 

The envelope of conceptual space of the Physiological SOM is the human body and its functioning. 
The focus is on the functioning of the human body as represented by (an eventual Phase II 
implementation of) the Physiological SOM. The respiratory and cardiovascular systems were 
chosen to be represented in the Physiological SOM. (Other systems can be included in an extensible 
manner should the need arise.) In addition, the areas of the brain which govern these systems (in 
the medulla) were included. Several reasons motivated this selection. First, the basic systems of the 
body are the respiratory and the cardiovascular systems. The body cannot exist for even one sixth 
of an hour without oxygen, a far shorter time period than it can do without water or food. 
Secondly, there are stimuli of interest whose primary effect acts on these systems directly or 
indirectly. Such stimuli include smoke, noxious gases, and particulates. These stimuli also exist in 
the conceptual space defining war-fighter activity. Finally, commercially available mannequins, 

which simulate human patient behavior, have modeled primarily these systems. 

That is not to say that the Physiological SOM development is tied to any specific mannequin 
hardware. Rather, the Physiological SOM was designed without restriction to any mannequin 
hardware. Serious attention was given to include, in the attributes the quantities which are needed 
by the mannequin. A telephone discussion was held with the chief engineer at M.E.T.I., and key 
quantities were identified. Since the mannequin will respond to inputs from clinical monitors, the 
incorporation of relevant clinical quantities, as attributes in the Physiological SOM, became vital. 

The Physiological SOM goes beyond the mannequin requirements into the realm of the "virtual 
patient". That is, the physiological details of the human respiratory and cardiovascular systems 
have been captured in the SOM. Specific discussions of the level of resolution selected and issues 
of fidelity are deferred until the chapter specifically pertaining to the Physiological SOM. For 
purposes of distributed simulation and distance learning, a software implementation of the 
Physiological SOM, which represents a "virtual patient" (planned for Phase II), would be quite 

useful. 
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Selection of a focal point for the development of the Stimuli SOM has been guided by the 
viewpoint that a stimulus is that which evokes a response in the human body. Of the universe of 
possible stimuli, the focus is narrowed to those which affect the human body. It is further narrowed 

to a set of stimuli which can affect the respiratory and cardiovascular systems 

2.3 Simulation Object Model Limitations 

Note that the SOM's are not a software design document. All the information necessary to 
construct a valid software implementation, reflecting the SOM capabilities, is not present. Missing 
is the set of information on which objects utilize information published by other objects. While in 
some simulations this might be deduced at first glance, this is not the case in situations where the 
simulation in question models very technical systems. Also, any system whose overall behavior 
is the product of interacting subsystems will likely evidence a level of complexity beyond what can 

be deduced by a listing of individual object classes and objects. 

2.4 Object-Oriented Techniques Utilized in the Simulation Object Model Development; Subject 

to HLA Restrictions 

There exist a number of standardized approaches to developing an object-oriented representation 
of a designated system. Implicit in the design of an object-oriented representation of a system is 
the ultimate intent to implement the system in software, most probably using an object-oriented 

language such as C++ or Smalltalk. 

The last dozen years has seen an explosion in object-oriented analysis and design methodologies. 
Various approaches have been detailed in Coad and Yourdon[1991], Coad, North, and May-field 
[1995], Martin and Odell[1996], Rumbaugh, Blaha, Premerlani, Eddy, and Lorenzen [1991], and 
Shlear and Mellor [1989]. Fowler [1997], points out that many of the object-oriented design 
methods in use throughout the last decade have a large degree of commonality, although with a 
number of "annoying minor differences among them". Such differences carried over into the 
notation uses various systems. Notation is now on the verge of standardization via the Unified 
Modeling Language (UML). This modeling language is a graphical notation which communicates 
the object-oriented design. The upcoming standardization does not standardize the process to 
achieve an object-oriented design. Each of the object-oriented methodologies, referenced above, 

to achieve such a design for a system of interest. 

A question arises as to which object-oriented design methodologies would be most helpful in 
developing the Simulation Object Models. A follow up question arises concerning how to 
communicate the ultimate design graphically (i.e., which "modeling language" to use). 

-9 
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The High Level Architecture is not strictly objected oriented. In particular, multiple inheritance is 
prohibited. Even more striking is the absence of methods, which are at the heart of the message 
passing paradigm of object-oriented systems. In HLA, the message passing is manifested through 
interactions and publish/subscribe relationships. The information needed by a particular object 

is mediated by the Federate to which the object belongs (via subscription). 

In view of the fact that the High Level Architecture is not isomorphic to modern object-oriented 
systems, the decision was made to select a non-rigid design guide in assisting with the object 
development for the SOM's. To this end, the approach of Lee and Tepfenhart, as described in their 
recent book [1997], UML and C++: A Practical Guide to Object-Oriented Development, was selected. 
This work discusses in a unified, comparative manner the existing processes for the object-oriented 
design of a system. The strengths and weakness of the different processes are explored. As might 
be inferred, this text is non-dogmatic. While notation is clear, and graphical representations are 
explained, they do not follow the UML notation. We adopt this same approach. 

We end this chapter with a brief discussion of those object-oriented design techniques which we 
found to be most helpful in developing the Physiological Simulation Object Model and the Stimuli 
Simulation Object Model. In the next two chapters, the application of these techniques to the 
subject matter domain are made more explicit, and the results of these processes are detailed. 

» 
With regard to the identification of objects, there are several techniques that are currently 

commonly practiced. These include: 

(1) using the "entities to be modeled", 
(2) using the definitions of objects in the subject matter domain, 
(3) using generalizations, 
(4) using object decomposition, and 
(5) using subclasses. 

In the last method, the object identification step is skipped in favor of immediate class 
identification. Techniques (1) through (3) were those predominantly employed to identify objects 
in both Simulation Object Models which were developed. The use of generalizations also helped 

to organize the class structure. 

Object decomposition was found to be quite helpful in elucidating the aggregations. Aggregations 
are a particular type of relationship. The Object Model Template tool recognizes the importance 
of this particular relationship type and provides for the documentation of aggregations through 
the use of a "Components" table. (Other relationships between or among objects can be 

documented in the Associations table of the tool.) 

-10 
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The fifth technique seemed to pre-suppose part of the organizational structure which we were 

attempting to construct. It was not employed in the SOM development process. 

While these techniques are the most current, Lee and Tepfenhart [1997] also document several 

traditional techniques, including: 

(1) the use of Nouns to identify objects, 
(2) interactive dialog with a domain expert in order to uncover the underlying "mental 

models" operating in the domain, and 
(3) use of the "things to be modeled". Identification of "things to be modeled" was aided 

by the use of the category approach described by Shlaer and Mellor [1989], in which 
incidents, roles, interactions, specifications, etc. are investigated as possible sources of 
objects. All these traditional techniques were employed in the service of object 
identification during the course of the SOM development. The subject matter expert, 
Dr. Dale Birke, of the Department of Pharmacology and Toxicology at the West Virginia 

University Medical School also assisted in object identification. 

The behavior of the system(s) represented by the Physiological SOM must also be elucidated. The 
issue of how this behavior is represented within the format of the HLA is postponed until the 
chapter on the Physiological Simulation Object Model. There are several techniques used in object- 
oriented analysis which help uncover and represent the static behavior of the system. Moreover, 
an investigation into the behavior of the system provides feedback as to the appropriateness of the 

objects which were identified. 

The identification of "services" is as important as the specification of the objects in object oriented 
design. However, there are no services per se in the High Level Architecture specification. Rather, 
the HLA has a set of interactions in addition to the publish/subscribe capabilities of objects. 
Parameters can be associated with the interactions. This maps to the "signature" of a service in 
object-oriented design. In object-oriented design, the services provide the description of the static 

behavior. 

Although services are not part of the HLA, there is still a need to identify the static behavior of the 
physiological systems and the stimuli. This identification is done via an event list. The internal and 
external events to which the physiological system is required to respond are listed. Internal events 
in the physiological system would be those which are specified, in the HLA manner, within the 
Physiological SOM. An external event which affects the physiological systems could be generated 
from some stimulus. Such external events would be documented in the Physiological System- 
Stimuli Federation Object Model (FOM). Of course, this list can always be extended; in a sense this 
is an open-ended task. The process of listing such events proves extremely useful in focusing the 

practical scope of the Simulation Object Models. 
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Associated with the event list is the Event Trace Diagram (named a Sequence Diagram in UML). 
In such a diagram, the events happen between objects, with time continuing to advance. Thus, ' 
activities within the system are described as events taking place in time, initiated by an object, 

directed towards a recipient object, which may in turn become an initiating object. These events 
serve to map out scenarios for the system, thus illustrating and describing system behavior. 

2.5       Object Model Template Component Considerations 

The first stage in "filling out" the object model template for a simulation object model requires the 
object classes and the interaction classes. The determination of this information is the subject matter 
of Chapters 3 and 4. However, if we assume that we have determined such classes, we can make 
certain general statements involving publication and subscription. Note that the Object Model 
Template is the "standard presentation format and content for both the FOM and SOM's" [Lutz, 

1997]. 

Publication and subscription services constitute the heart of the HLA simulation communication 
architecture. Within a Simulation Object Model, the publication of attributes of an object is 
intended to clarify the modeling capabilities supported by the simulation and connected with the 
object class. Moreover, the interactions within a simulation elucidate the intra-simulation 
communication among the objects. This intra-simulation communication is an indicator of the 
capabilities of the application level simulation modeling. Even though the attributes of objects are 
to be published, it is the object class which is designated publishable according to the HLA rules. 

Let us consider the situation within the Physiological SOM. The interactions in that SOM are of no 
interest to the Stimuli SOM, since the stimuli are unaffected by a recipient body. Why should they 
be specified within the HLA framework? Again, it is necessary to consider the conceptual space 
in which the Physiological SOM is being developed. For example, it may be the case that the 
Physiological SOM, will at some point later in time be utilized in a Medical Training Federation 
which maybe distributed. Consider a student or trainee learning respiratory technology. The role 
of the Physiological Federate could be to provide a "virtual patient" with cardio-pulmonary 
capabilities. The student/trainee could interact with the "virtual patient" simulation via a 
"Student/Trainee Federate" which allows the student access to the virtual patient. , 

Such a Medical Training Federation would be dual-use (DoD and non-DoD), and could be a 
product involving distributed training. From a cost and resource standpoint, such a Medical 
Training Federation would be very attractive. In order for a Medical Training Federation to know 
the modeling capabilities (functionality) of the "virtual patient", the interactions and 
publish/subscribe (object class) information must be present in the Physiological SOM. 
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The Simulation Object Model should also indicate the types of data that it must import or would 
be able to use (reflect) if it did import from other simulations. For example, the present 
Physiological SOM effort does not include detailed internal kidney function capabilities. In a future 
Medical Training Federation, the internal kidney functionality might be provided by a specialized 
Kidney Federate. The Virtual Patient Federate could then import and reflect certain key attributes 
connected with the Virtual Patient's lumped kidney tissue, which were calculated by the Kidney 
Federate. The "Student Trainee Federate" would then be the third member in the Medical Training 

Federation, but might not interact directly with the Kidney Federate. 

The object class attributes, the parameters in the interactions, and the interactions that convey the 
capabilities of a simulation via its SOM. The chapters on Physiological SOM and Stimuli SOM 

development discuss such quantities in detail. 

An additional feature provided by the Extensions to the Object Model Template is the Associations 
Table. In the Physiological SOM in particular, the Associations Table allows one to capture 
information on "co-operative" physiological features. One of the limitations of the Object Model 
Template is the lack of specificity as to where subscription information will be utilized; i.e., what 
objects will use what information to update which attributes? We attempt to convey this 

information, in a general manner, via the Associations Table. 

The development of the Object Model Template to convey the Physiological SOM, Stimuli SOM, 
and FOM information was greatly facilitated by the use of the OMT Tool; see Lutz et al [1996]. 
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Chapter 3-Development of the Physiological Simulation 
Object Model 

The goal of this chapter is to populate the Physiological Simulation Object Model (SOM). As this 
is being done prior to any implementation in software rather than afterwards, as would be the case 
with a legacy code, the question of the cconceptual space of the Physiological SOM is crucial. Once 
this is decided upon, object-oriented techniques can be utilized to aid in the identification of objects 
and events. The objects and objects classes will map into the HLA format i.e., the Object Model 
Template, as long as multiple inheritance is not permitted. The physiological events help structure 
the interactions according to the HLA format. The Object Model Development Tool is utilized to 
prepare the Simulation Object Model. This allows the SOM information to be captured in a 
standardized set of tables, moreover, the tool provides certain consistency checking features that 
would not be provided in, for example, a standard spreadsheet environment. 

3.1       Conceptual Space of Physiological SOM 

As was discussed in Chapter 2, the boundaries of the conceptual space of the Physiological SOM 
narrow the range of objects, services, and activities of the system which must be captured. The 
Physiological SOM conceptual space is narrowed to the respiratory and cardiovascular systems. 
The parts of the medulla, involved in regulating these systems, are included. Also included are the 
transmission fibers (nerves) that conduct signals from the system components to the regulatory 

centers in the brain. 

The wealth and variety of physiological behavior makes it a necessity to limit the scope of the SOM 
conceptual space. Our decision to limit the scope to the respiratory and cardiovascular systems is 
based on their key involvement in the intake and distribution of oxygen, which is essential to the 
life of the physiological system. Without these systems there can be no simulation of any 
physiological activity. Note that the basic systems of the human patient simulators (mannequins), 
offered by both M.E.T.I. and Eagle Simulation, include the respiratory and cardiovascular systems. 

With regard to the relevance of these systems to the ultimate goal of modeling the human response 
to stimuli, it is noted that many stimuli target the respiratory system. From a military applications 
viewpoint, certain stimuli found in battlefield conditions, such as smoke, particulate matter, 
various gases, and toxic vapor clouds, target the respiratory system. From a dual-use perspective, 
various applications such as anesthesiology involve stimuli which involve the respiratory system. 
There will be no difficulty populating a Simulation Object Model with stimuli that affect the 

functioning of the human respiratory system. 
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3.2       Clinical Focus and Level of Resolution 

Even with the focus of the Physiological SOM narrowed to incorporate only the cardiovascular and 
respiratory systems, along with related functionality in the brain/nervous system, there are still 

decisions to be made regarding the approach and the level of resolution. 

A functional approach, based on physiology, was adopted for the modeling. This is in contrast to 
a strictly anatomical approach which would have involved a listing of the anatomical features of 
the cardiovascular and respiratory systems. The physiological approach highlights the behavior 
of the body systems. With the behavior comes the need for measurements of physiological 
performance. This brings in the notion of "clinical" quantities: those quantities which are 
measurable and are useful for describing the state of a patient. It is also noted that clinical 
quantities are used in the simulation of breathing, etc., by the hardware mannequins. 

The choice of a physiological/functional approach assists in resolving other the issues involved 
in modeling the respiratory and cardiovascular systems. In particular, the issue of the appropriate 

modeling level of resolution must be determined. 

If a strictly anatomical view-point held sway, then the lowest level of instantiated object would be 
at the cellular level. The focus on the cardiovascular—respiratory systems in this effort would 
require that blood cells be instantiated; since delivery of oxygen to the body organs and tissues 
would be accomplished via blood circulation, with the appropriate gas exchange mechanisms 
occurring. Let us investigate the ramifications that a decision to adopt the strictly anatomical 
view-point and model at the lowest anatomical level involved in the physiological functioning 

would have on the modeling effort. 

Blood cells are examples of connective tissues, in which the cells are embedded in an extra-cellular 
matrix. In the case of blood cells, this surrounding matrix is fluid. There are several types of cells 
found in this matrix. One specific type, the erythrocyte, transports oxygen. Erythrocytes are 
biconcave disks, lacking a cell nucleus, which are 7-8 microns in diameter. A figure of merit for the 
number of erythrocytes contained in the adult circulatory system is 25 trillion. Moreover, the life 
cycle of these cells involves the destruction of approximately 2.5 million old cells per second, and 
the creation of an equal number of new cells. Even if the erythrocytes were considered to be in 
steady state, there are still far too many single cells to instantiate as objects. This level of resolution 

is not workable. 

Information on oxygen and carbon dioxide transport is needed in order to model the functioning 
of the human respiratory and cardiovascular systems. The goal of the modeling effort is to simulate 
the physiological functioning rather than to capture the lowest levels of biological detail. This goal 
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can be realized with a level of resolution that is at the tissue group level. The tissue groups will 
have their respective oxygen demands and will output their respective amounts of waste gas 
(carbon dioxide) which must be accounted for in the physiological modeling. Moreover, the figures 
of merit for tissue oxygen usage and waste gas production are clinical quantities which involves 

a certain amount of lumping together of some anatomically distinct tissues. 

The object set and the classes developed for the Physiological SOM reflect the decision to adopt a 
functional viewpoint and to model at the tissue level of organization. In addition, the object classes 
include certain elements which are functional representations rather than anatomical structures. 

3.3 Object Identification and Class Structure 

The identification of objects and the development of the class structure for the Physiological SOM 
did not proceed in isolation from the scenario development described by the Event Trace Diagrams 
(in subsection 3.5). However, the starting point for the object identification was a consideration of 
anatomical structures subject to the constraint of a functional representation. The objects which 
proceed from such considerations is the focal point of this subsection. 

Any development of the objects and class structure that is acceptable for the SOM is non-unique. 
Therefore, the content of this subsection includes the motivation behind the selections as well as 
a presentation of the objects and class structure themselves. For a complete listing of the tables in 

the Physiological SOM, see Appendix A. 

The methodology adopted in initiating this effort was: (1) engage the subject matter expert (SME) 
in a discussion regarding the requirements, (2) to follow up independently on the subject matter 
utilizing several functionally oriented references, and (3) to re-engage the subject matter expert, 
posing questions that originate from the first report of the SME and also from independent 
investigations. This cycle was in use throughout the life of the Physiological SOM development, 
and culminated with a review of the entire completed SOM by the subject matter expert. The final 
review focused upon the completeness of the objects, attribute set, interactions, and parameters in 
describing the physiological activities of the cardio-respiratory system in the presence of selected 

stimuli. 

Functionally oriented references included an undergraduate, college level anatomy and physiology 
text [Seeley et al, 1992], an anatomy text used in medical schools [Agur, and Lee, 1991], and two 
monographs which involved mathematical fluid mechanics and engineering perspectives on the 
circulatory and respiratory systems [Rubinow, 1973; Lighthill, 1975]. 
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A perusal of the Physiological SOM (Appendix A) reveals that there is depth to the class structure. 
A depth of 3 to 4 is not uncommon. The base classes are given by the following table, Table I. 

Table I. Base Class Structure: Physiological SOM 

OrganicDuctwork 

Organs 

OrganicRCPTRS 

TissueGroups 

Cavities 

Chambers 

Valves 

LumpedZones 

Human 

MedullaReceiveComputeSend 

CardiovascularSystem 

RespiratorySystem 

BodyEnvironMatrix 

An excerpt of the subclass structure of the Physiological SOM is presented in Table II. 

Table II. Excerpt of sub-class structure in the Physiological SOM. 
Class 1 indicates the Base class. 

Organs Heart (PS) 

Lungs (PS) 

OrganicRCPTRS ChemoReceptor C02Sensor 

PHSensor 

02Sensor 

BaroReceptor BAROAorticArch (PS) 

BAROCarotidSinus (PS) 

? 

IrritantSensor AveolarlrritantSensor (PS) 

BronchiolelrritantSensor (PS) 

LarynxIrn'tantSensor (PS) 

Trachealm'tantSensor (PS) 
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TissueGroups UpperLimbTissue (PS) 

HeadNeckSpineTissue (PS) 

LoweriimbTissue (PS) 

IntilliacViscNParietTissue (PS) 

AbdomVisceraTissue (PS) 

KidneyTissue (PS) 

HeartTissue (PS) 

EsophogusTissue (PS) 

LungTissue (PS) 

Respiratory Muscles Abdominal (PS) 

Externallntercostals (PS) 

Internalntercostals (PS) 

Diaphragm (PS) 

Cavities NasalCavity (PS) 

ThoracicCavify (PS) 

The object base classes can be logically divided into several categories. Rather than state what these 
are at the outset, the nature of the base classes will be considered after their respective 

development has been discussed in detail. 

One of the object-oriented analysis techniques that proved quite fruitful in the task of identifying 
objects was generalization. Several object base classes provide a basic mechanical function. Such 
base classes are a mechanical engineering viewpoint of the body components which are needed 
to provide the functionality for the respiratory-cardiovascular systems. One example is the 
"Organic Ductwork" base class, which has the sub-classes of: (1) respiratory ductwork, (2) 
cardiovascular ductwork, and (3) nervous ductwork. In a similar vein, the base classes of chambers, 
valves, and cavities, and organic receptors (sensors) are generalizations from a functional, 
mechanical engineering viewpoint of the necessary component objects involved in 
cardio-respiratory functions. 

The issue of resolution impacts the development of these "mechanical" base classes. How deep 
should the subclass structure be? How wide should a given subclass level be? Take the case of the 
subclass "Cardiovascular Ductwork" (Class 2 in the OMT specification). Proceeding to the next 
subclass level (Class 3), we find "Artery in Body", "Aorta", and "Vein in Body". What is not listed 
is the subclass "Capillary", which is below the level of resolution selected. The specific arteries, 
aorta subclasses, and veins that appear in Class 4 are the major conduits for conveying the "blood 
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constituents", through the body, from the heart to the recipient tissue groups, returning for 
re-oxygenation, and then re-circulated. Through a proper choice of attributes, the circulatory 

system's involvement in the respiratory process can be captured. The details of oxygen usage by 
the tissue groups is done in a "lumped manner" which will be discussed later in this subsection. 

Although the "Organic RCPTRS" object base class was defined, and its subclasses structured using 
the mechanical engineering generalization, the existence of the corresponding anatomical entities 
and their role in the respiratory process became known via the objects which take place in the event 

(or scenario) of normal breathing. 

The base classes which map most closely to recognizable anatomical features are Tissue Groups 

and Organs. The respective subclasses of these base classes include only the objects which play a 
role in the respiratory and associated cardiovascular processes. For example, the subclasses of the 
Organ base class include Heart and Lung. 

The identification of the Tissue Groups and Organ object base classes was done via a consideration 
of the anatomical objects, i.e., through a consideration of the "entities to be modeled", the objects 
themselves. Development of the object subclasses came about by restricting object membership to 
those having a role in respiration. The oxygen usage by the subclass members of the Tissue Groups 
that would be instantiated (e.g., Heart Tissue, Lung Tissue, etc.) is done in a lumped maimer via 
a selection of the attributes. It is the attributes which really delineate the functionality that is 
present. This will be discussed further in the. next subsection. 

The "Lumped Zones" base class represents those classes which involve some sort of merging or 
"lumping" of various anatomical features and physiological processes for the purpose of 
calculation. The results of this calculation may yield a clinical quantity rather than an in vivo 
physiological quantity. In the Physiological SOM, there are two subclasses of this base class, both 
of which pertain to the respiratory system. These are the Conducting Zone (of the lung) and the 
Respiratory Zone (of the lung). These subclasses are an idealization of the features and processes 
found in the lung and its associated airway passages. This idealization originated in a medical and 
clinical context, given impetus by the need to perform calculations which could then be related to 
measurable quantities which themselves would give an indication of the health and proper 
functioning of an individual. Thus, the Lumped Zone object class identification proceeded from 
knowledge of how the domain was organized by medical experts. (This information was provided 

by the medical consultant.) 

Consider the Respiratory Zone subclass. It is the idealized region in which the gas exchange 
mechanism necessary for re-oxygenation of the blood takes place. From a strictly anatomical 
viewpoint, the gas exchange occurs across a respiratory membrane, which is composed of six layers 
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found in the bronchioles, aveolar ducts, and aveoli. There are approximately 300 million of the 
respiratory membrane unit. It is not feasible to instantiate 300 million respiratory membranes, 
calculate the physical diffusion processes across each of the membranes, and then connect the 
membranes via a capillary network. Note that the aveoli, aveolar ducts, and capillaries are below 
the level of resolution determined for this effort. Moreover, it is not necessary to descend to this 
level of anatomical and physical process resolution when the quantities of interest are at a more 
macroscopic level. Thus, attributes such as an average membrane thickness and a total membrane 

surface area, are used in the calculation of the gas exchange process. 

The object identification process revealed more than one appropriate base class from which lung 
functionality. There is a "Lung" subclass of the Organ base class which essentially models the lung 
anatomical features as they pertain to the process of breathing, as well as the clinical quantities 
associated with the lung organ in the process of breathing. Attributes of this subclass include 
anatomical quantities such as lung compliance. Also included as attributes in this subclass are lung 
volume, internal lung pressure, etc. The more overtly clinical quantities include inspiratory reserve 
volume, lung capacity, etc. For example, lung capacity is measured with a spirometer, and the 
resulting value is used clinically. This is in contrast to the attributes of the Lung Respiratory Zone 
which are necessary to calculate quantities associated with the physical process of diffusion in the 
physiological process of re-oxygenation. 

> 

The category approach of Shlear and Mellor, which considered interactions, was also useful in the 
object identification process. Analysis of the interactions necessary for normal respiration captured 
the Lung Tissue subclass of the Tissue Groups base class. In a similar manner, a consideration of 
the Heart function in the context of normal respiration yielded a number of important objects in 
the subclasses. Also note the subclass of "Heart Tissue" derived from the Tissue Groups base class. 
A review of the circulatory cycle in the re-oxygenation process led to the development of the "Heart 

Chamber" and "Heart Valves" subclasses. 

The "Epiglottis" base class is somewhat unique; it was identified from the Event Trace Diagrams 

as a missing object. 

The base classes of "Respiratory System" and "Cardiovascular System" were included in order to 
make explicit the functionality inherent in the Physiological SOM, and to allow other potential 
SOM's to view these as base classes in potential interactions, etc. The intended functionality of 
these two base classes is communicated by their structure; it is the "Components" section of these 

objects (see the OMT structure) which are richly filled-out. 

The "Human" base class was included so that certain characteristics, which have some impact on 
the respiratory system but which are not truly related to the other objects, can be included. 
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Although there are no subclasses, such characteristics are included via the attributes of this base 

class. 

The "Medulla Receive Compute Send" base class contains the regulatory structure of the medulla 
which controls the behavior and integration of the respiratory and cardiovascular systems. The 
subclasses delineate the various control centers which have been functionally identified 
(physiologically). It is noted that, anatomically, a control center might be a number of cells 

co-located in a region of the medulla oblongata. 

The final object base class of the Physiology SOM is the "BodyEnvironMatrix". This is the class 
which will interact with the stimuli. Any initial processing of the stimuli by the body will occur in 
the software implementation of this base class. The scalable approach, which was adopted, is the 
body (software implementation of the Physiological SOM) is responsible for calculating and 
updating its state after receipt of the stimuli. The stimuli can not know exactly what state the body 
is in; they cannot know precisely what its effect will be at precisely what time. For example, if the body 
is wearing protective gear when a vapor cloud is the stimulus, the body response might not involve 
any damage to the lungs, etc. However, a stimulus does package detailed information as to the 

nominal parameters of the interaction. This is part of the crux of the Stimuli SOM development, 

and is discussed in Chapter 4. 

3.4       Attributes 

Attributes, associated with objects, best serve to delineate the capabilities of the model within the 
context of the OMT. The semantics of the attribute are conveyed via the lexicon. In order to fully 
characterize an attribute, additional characteristics beyond the name, object class identification, and 
lexicon, are mandatory. These include a listing of the datatype, cardinality, units, resolution, 
accuracy, accuracy condition, update type, update rate/condition, whether the attribute is 
transferable or acceptable, and whether it is updateable/reflectable. 

This section contains a presentation of attributes of several of the objects which constitute the 
Physiological SOM. Note that use has been made of inheritance wherever possible. Rather than 
exhaustively list all of the attributes (and definitions) which constitute the Physiological SOM, the 
discussion will focus upon the usage and relationship of attributes in the different object classes, 

and their role in the modeling. 

An excerpt of the attributes list in the Physiological SOM is given in Table III. 
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Table III. Excerpt of the Attributes List in the Physiological SOM. Only the attribute names are 

listed. 

Heart HeartRate 

StrokeVolume 

CardiacOutput 

PeripheralResistanceTotal 

ForceOfContraction 

BloodPressure 

IrritantSensor Location 

Status 

TissueGroups MetabolicRate 

pC02Waste 

p02Demand 

PeripheralResistance 

02ExtractionCoefficient 

PercentCardiacOutput 

p02ofTissueGrp 
t 

Human HemoglobinBindingPercent 

Age 

Weight 

Temperature 

HumanState 

ShuntFactor 

ArteryinBody p02ln 

FlowRate 

Diameter 

pC02ln 

Aorta pC02ln 

pC02ln                                         r 

FlowRate 

Diameter 
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The Heart object is concerned with the pumping of blood; the attributes associated with this object 
include the Cardiac Output, Stroke Volume, and Blood Pressure. These attributes are all connected 
with the continuous pumping of blood through the circulatory system. Additional attributes 
associated with the Heart are those which enable the calculation of these key quantities. 

Similarly the Lung Object is concerned with the volume of air (gas) inhaled (or exhaled). Key 
attributes include the respiratory rate, lung volume, and lung capacity. Other attributes., such as 
internal lung pressure, are utilized in calculations. The key attributes for both the Heart and Lung 
objects involve many of the clinical quantities. Note that in the Lung Object, the respiratory rate 

is a calculated, rather than an imposed, value. 

The question might arise as to how the circulatory system might function to deliver blood that has 
been oxygenated, and to collect blood for re-oxygenation when there is not a "blood" object. The 
answer lies in the attributes of the "Artery in Body"," Aorta", "Vein in Body", and "Tissue Groups". 
It is the conveyance of oxygen through the body to be used by the tissue groups, and the 
conveyance of carbon dioxide away from the tissue groups as waste which is of interest in the 
modeling. A virtual conduit has been set up through the existing object class structure involving 
the arteries, veins, and tissue groups. It is via the attributes that a virtual flow network is 
maintained. In support of this modeling, the "Artery in Body" and the "Aorta" classes have the 
attributes p02In, pC02In, flow rate, and diameter. It is the partial pressure of oxygen (pOUn) 
which indicates the oxygen that is being delivered through the conduit. (There is also a certain 
amount of C02 always present.) In the "Veins in Body" object class, the attributes are p020ut, 
pC02out, flow rate, and diameter. That is, after the arteries have delivered the oxygen to the tissue 
groups, each tissue group has used a certain amount of what is available, and has passed along a 
certain amount of waste product in the form of a pC02out. The "Tissue Groups" object include a 
metabolic rate, a p02Demand, and a percent cardiac output which serve to describe the oxygen 
demand. The extraction coefficient is related to how much oxygen delivered by the artery diffuses 
through to the tissue. The peripheral resistance serves as a measure of efficiency. Ideally, the p02 
of the tissue would be maintained at its necessary level. If the metabolic rate increases, the 
p02Demand increases, and the p02 level of the tissue group drops before the cardiovascular and 

respiratory systems can make adjustments. 

Information as to what arteries (veins) feed (drain) which tissue groups is located in the 
Associations Table of the OMT. This information is crucial to the actual implementation of the 
virtual patient/combatant/stimuli recipient. Also included in the Associations Table is a linkage 
between the nerves and tissue groups; i.e., specific nerves serve to relay information about the state 
of the tissue groups from the tissue group to the medulla regulatory centers regarding tissue 
distress. Specific nerves are instantiated as members of the subclass of Nervous Ductwork. 
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The regulatory centers in the medulla can act to remediate the tissue distress situation via artery 
constriction and dilation. Note that flow rate and diameter are two additional attributes of the 
"Artery in Body", "Aorta", and "Vein in Body" object classes. Moreover, the specification of the 
attributes at this class level allows for inheritance of these attributes by a specific instantiated artery 
or vein, thus simplifying the OMT tables and presentation. 

One of the key attributes is the blood pressure, which is owned by the Heart. This is a reflection 
of the importance of blood pressure in maintaining homeostatis in the human body The 
Physiological SOM must capture this cardio-respiratory interaction, including existence of warning 
sensors. This was done via the "Organic Receptor" object class. It is the subclasses of this object 
class, together with their attributes, which are central in helping to maintain the effective 
functioning of the cardio-respiratory systems. Note the attributes "BPChange" and "DirectionBP 
Change" in the barotropic (pressure) sensors located in the aortic arch and near the carotid sinus. 
These are instantiated as objects "BAROAorticArch" and "BAROCarotidSinus". Also, there are 
chemical sensors in the body, including oxygen sensors near the same locations as the pressure 
sensors. (Physically, these sensors are specialized cells.) The oxygen sensors (Carot02Recpt and 
Aortic02Recpt) have p02 as an attribute. Other attributes of the sensor are concerned with their 
"status" (functioning or not), and the reporting of their "location", which is fixed. 

The respiratory system is concerned with the intake of oxygen, the expulsion of carbon dioxide, 
and the re-oxygenation of the "blood" that is "carried" by the circulatory system. In addition, there 
are muscles of respiration which enter into the breathing sequence, along with control centers in 
the medulla, and the connection between certain nerves and respiratory system components. In 
the Physiological SOM, it is the respiratory system activities and interactions which primarily 
respond to the stimuli. The cardiovascular system enters because it is coupled in physiologically. 

Therefore, it is expected the modeling of the respiratory system would be very detailed, and this 
is indeed the case. A discussion of the attributes in this subsection and the presentation of the 
objects in the previous subsection do not convey the depth of interaction for the respiratory system 
as well as they do for the cardiovascular system. For the complete picture, a detailed presentation 
of the interactions must also be performed. This will be done later in this chapter. 

The attributes of the "Lung" object reflect its role as the major organ of respiration in the body. In 
the modeling effort, the behavior of the lungs (how inflated, what the respiratory rate is, etc.) 
comes about as a result of the dynamics. For example, there is not an imposition of a respiratory 
rate. Rather, this quantity should be calculated from the number of inhalations and exhalations that 
occur. This number should be different for normal breathing, for breathing under an imposed 
metabolic load (which could reflect exertion), and breathing in the presence of selected stimuli. The 

24- 



Chapter 3—Development of the Physiological Simulation Object Model 
Topic Number: OSD97-005 

requirements of the lung tissue, regarding its oxygen intake and carbon dioxide rejection, are 
modeled by the attributes of the "Lung Tissue" object, which is a "Tissue Group" object subclass. 

Additional "Tissue Group" subclass objects are needed for their direct role in respiration. These are 
the "muscles of respiration", which include the "diaphragm, external intercostals, internal 
intercostals, and the abdominal" subclass (level 3) objects. The attribute which distinguishes them 
from other "Tissue Group" subclass objects is that of "contraction level". The contraction and 
relaxation of these muscles produces the volume change of the thoracic cavity, which is responsible 
for air movement in and out of the lungs. Note that the "Thoracic Cavity" object, which is a subclass 

of the "Cavities" object, has a volume as one of its attributes. 

Gas exchange is necessary for re-oxygenation, which is expressed in the Physiological SOM as new 
values of p02 and pC02. This exchange is captured in the "Lung Respiratory Zone" subclass object 
through such attributes as "p02staleBlood, p02newBlood, p02InspiredAir", etc. The anatomy of 
membrane size is captured through the "Membrane Surface Area" attribute. Both the "Membrane 
Thickness" and the "Aveolar Ventilation Rate" are attributes that capture the quality of the 
respiratory system in the gas exchange process. A thicker membrane implies more difficulty for 

the diffusion process, and thus less efficiency in the gas exchange mechanism. The effective 
membrane thickness increases when additional mucus is present. Certain stimuli affect the 

effective membrane thickness. 

The attribute(s) of the respiratory ductwork sub-classes is simple, consisting of the "diameter". 
These subclasses include the Pharynx, Larynx, Trachea, and Bronchia. These can play a role in the 
calculation of the "Overall Airway Resistance", which is an attribute of the subclass "Lung 
Conducting Zone". A calculation of the "Overall Airway Resistance" would impact how much air 
was available from the inhalation. However, these subclasses are connected anatomically with 
another subclass, that of the "Irritant Sensors". The "Irritant Sensors" are cells which response to the 
presence of irritation due, for example, to particulate matter. They are found in areas of the 
respiratory system. The relationship between a specific subclass of the "Irritant Sensor" and its 
physical location within the respiratory system is given by the "Location" attribute of the specific 
(irritant-type) sensor, inherited from its parent class ("Irritant Sensor"). The Associations Table 

presents the relationship. 

The attribute "status" appears in several of the (sub)classes. Its meaning is "On/Off' or 
"Open/Closed" or "Active/Quiescent". For example, the class "Epiglottis", which plays a role in 
coughing, can be open or closed. In contrast, this same attribute for an Irritant Sensor subclass 
would indicate whether or not the sensor was functioning properly. The precise semantics of 

"status" varies with the class context. 
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In what is a departure from the attributes of other classes (or subclasses), the attributes of the "Body 
Environ Matrix" pertain to the surrounding environment and act as an interface between the 

external stimuli and the virtual patient. These include attributes such as "external temp", "air 
components", etc. The attribute of "Body Affectors" is of unlimited cardinality, and one of the 
means of interfacing between the stimuli and the physiological subsystems. A discussion of the 

stimuli in the chapter on the Stimuli SOM will help elucidate this. 

3.5       Event Trace Diagrams 

An elucidation of events that occur in the human body in response to the introduction of stimuli, 
or as part of a nominal state, greatly aids in the identification of objects that will be utilized in the 
physiological simulation object model (SOM). A tool to represent such events is the Event Trace 

Diagram. 

The event trace diagram is a representation of (segments of) scenarios. Examples of such scenarios 
include the sequence of respiratory system events which produce normal breathing, those which 
produce a "cough", etc. The scope of a scenario may be broad or it may be more limited in scope. 

Consider the scenario in which a decrease in heart rate results from the actions taken by the 
cardioregulatory system in the medulla. Following a detection of the blood pressure rise by the 
carotid baroreceptor, the associated glossopharyneal nerve transmits this information to the 
cardioregulatory center. After any algorithmic calculations are performed, the vagus nerve is 
employed by this regulatory system to transmit information to the heart to decrease its "heart rate". 

Event A is a stimulus from the Carotid Baroreceptor to the Glossopharyngeal Nerve noting that 
Blood Pressure has increased. Event B is a transmittal from that nerve to the Cardioregulatory 
center in the medulla that carries the message of increased blood pressure. After algorithmic 
activity, the center implements its decision in Event C by calling upon the Vagus Nerve to transmit 
a message to the Heart to decrease its "heart rate". The Heart is the final object in the event 
sequence, and it receives the message from the Vagus nerve in Event D. 

Note that the events occur as time is increasing. Also, note that the events are anchored by objects. 
That is, an object initiates the scenario. All of the individual steps that lead up to the conclusion of 
the scenario are initiated by objects. Also, objects are the recipients of all the intermediate events. 

In the context of HLA, some of these events are implemented as "Publishing" and some are 
implemented as "Interacting". In general, the implementation should utilize a" publish/subscribe" 
mode of communication if the activity is of a more continuous nature. 
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Glosso- Cardio- 
Carotid pharyngeal regulatory 

Baroreceptor Nerve Center 
Vagus 
Nerve Heart 

Event A 

Event B 

Event C 

Event D 

Figure 2. Event Trace Diagram for: "Blood Pressure Increase to Decrease in Heart Rate" 

Construction of event trace diagrams is an object-oriented technique which aids in the 
identification of objects. However, these diagrams have proven useful in organizing the expert 
knowledge obtained from the medical consultant. Several more event trace diagrams will be 
presented in this section in order to illustrate the usage of the physiological objects and the nature 
of their standard activities. Of course, for a more complete view, this section should be taken in 
conjunction with the Interactions subsection of this chapter, the section in Chapter 5 involving the 

scenarios, and the object model tables themselves. 

Prior to the " Low Oxygen Levels from the Carotid Oxygen Sensor" event delineated on the next 
page, the carotid oxygen sensor object senses that p02 is "low". It publishes this situation. The 
glossopharyngeal nerve is "listening to" the carotid oxygen sensor, and sends this information to 
the medulla cardio regulatory object. This is Event A. The cardio regulatory object takes action 
upon obtaining this message, but the action that it takes depends upon the results of calculations 
in conjunction with other information it has received. One of two possible messages are 
transmitted in Event B. Notice that the recipient object, the Vagus Nerve, receives both messages. 
The Heart object is the recipient of the transmitted message (interaction) from the Vagus nerve 
object. This transmission is Event C. The Heart object is told to either increase or decrease the heart 
rate (an attribute), depending upon which message was transmitted: 
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Figure 3. Event Trace Diagram for: "Low Oxygen Levels from Carotid 02 Sensor" 

In the next event, termed the "Response to Irritant" event, the "Bronchiole Irritant Sensor" is alerted 
to the presence of an irritant. Such an irritant could arise from particulate matter in a particle cloud 
associated with battlefield smoke. The local response of the irritant sensor is given in this event 
trace diagram. Physiologically, this local response is a histamine release. This has the effect of 
constricting the air passageways in the bronchia. This activity is what is modeled in the above 
diagram. Event A is a "constrict bronchia" message. This is incorporated into the Object Model 

Template as an interaction. 

The presence of an irritant in the bronchia region causes other events in addition to the local release 
of histamine. It also induces the "Cough Sequence". This sequence of events involves respiration 
regulatory centers in the medulla, as well as muscles of respiration, lungs, epiglottis, and the nerves 
involved in transmission. A segment of the "Cough Sequence" is presented in the next figure. This 
is only a partial sequence. The entire sequence is discussed in the Interactions subsection. 
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Figure 4. Event Trace Diagram for: "Response to Irritant" 
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Figure 5. Event Trace Diagram for: "Segment of a Cough Sequence" 
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In this segment of the "Cough Sequence", the Pneumotaxic Integration Center object, which is one 
of the subclasses of the respiratory regulatory center objects in the medulla, has already been 
informed of the presence of an irritant. In Event A, it contacts the Inspiratory Center object with 
a message to initiate an "inhale". This initiation commences (Event B) with the Inspiratory Center 
object telling the Phrenic Nerve object to transmit a message. The Phrenic Nerve object sends the 

Diaphragm object a message to contract. 

3.6 Interactions 

The interactions which are modeled in the Physiological SOM are actions internal to the body, 
involving objects that are part of the respiratory or cardiovascular systems or their respective 
regulatory centers in the medulla. Some of these interactions can occur in response to an external 
event (stimulus). Many of these interactions are part of the cascade of events starting from the 
introduction of a stimulus. As such, they involve a modification to the attribute values associated 

with the physiological objects. 

An excerpt of the Interactions structure of the Physiological SOM is given in Table IV. 

Table IV. Excerpt of the Interactions List in the Physiological SOM 

Interaction Structure Initiating Object Receiving Object/Area Interaction 

Parameters 

Init/ 

Sense/ 

React Class Affected 

Attributes 

Class Affected 

Attributes 

TissDistrssc Lower Limb Tissue Metabolic Rote Symp ExtilliocNV None p02ofTissGrp IR 

p02 of Tissue Grp pC02ofTissGrp 

pC02 Waste which Problem 

TissDisttessa UpperUmbTissue MetabolicRate SympSubclavionNV None p02ofTissGrp IR 

p02ofTissueGrp whicbProblem 

pC02Woste pC02ofTissGrp. 

DecreoseHecrtStrok VogusNV None Heart StrokeVolume Amount !R 

IncreoseHeortSrroke SympatheticCardioc None Heart StrokeVolume Amount IR 

HeortRoteTrons PorasymHeartRote MedulloCardioReg BPHeortSysMonitor VogusNV None Amount IR 

IncrecseHeartRate MedulloCardioReg. BPHeartSysMonitor SympotheticCordiac None Amount IR 

DeaeoseHeartRate MedulloCardioReg BPHeortSysMonitor VogusNV None Amount IR 

RelaxTransA InspirotoryCenter None PhrenicNV None Amount IR 

RelaxTransB ExpiratoryCenter None AbdominolNV None Amount IR   . 

IntercosfalNV 
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ConrractTronsA InspirotoryCenter None IntercoostalNV None Amount IR 

PhrenicNV 

ContiactTransB Expiratory Center None AbdominalNV None Amount IR 

IntercostalNV 

Relax RelaxAbdominols AbdominalNV None Abdominal ContractionLevel Amount IR 

Re! axl n ternal Interco tntercostalNV None Internallntercostals Contraction Level Amount IR 

ReloxExtemollnterco IntercostalNV None External Intercostals ContractionLevel Amount IR 

RelaxDiaphragm PhrenicNV None Diaphragm Con traction Level Amount IR 

Contract ContractDiaphragm PhrenicHV None Diaphragm ContractionLevel Amount IR 

Contractlntemallnter IntercostalNV None Intemalntercostals ContractionLevel Amount IR 

ContradExternallnte IntercostalNV None Extemollntercostols ContractionLevel Amount IR 

The strategy of this section is to discuss the interactions within the context of what event, or set of 
events, might have caused such interactions to occur. This section forms a bridge between the 
objects of the Physiological SOM and the scenarios in which the Physiological SOM will participate 
as one of the federates of the "Human Response" to Stimuli Federation. (See Chapters 5 and 6.) The 
tactic is to discuss first the interactions which are more limited in scope, and which could oqcur in 
a variety of circumstances. This will be followed by a discussion of interactions which occur 
sequentially, involving numerous objects. It is interesting to note that in the HLA, there is no 
provision made for bundling a set of interactions which constitute some larger event. For example, 
the "Cough Sequence", which could occur as a result of particulate irritants in battlefield smoke, 
does not exist as such within the Object Model Template. Rather, what exists is the list of separate 
interactions together with any publish/subscribe relationships which must be in place. That is, 
with regard to the HLA, the "Cough Sequence" is a virtual interaction. Within the OMT, there is 
no natural way to identify such an interaction. 

Proceeding with the discussion of the interactions, consider those interactions which have the term 
"Trans" as part of the interaction name. Such interactions indicate "transmission" and involve a 
particular nerve as either the initiating or receiving object. It is noted the nerves serve to carry 
information from a physiological object to one of the regulatory centers in the medulla, and 

vice-versa. 

The "Tissue Distress" interaction is a base interaction class whose subclasses are distress 
interactions originating from each of the tissue group objects. The type;of distress is indicated 
through the parameters, which includes excess carbon dioxide or inadequate oxygen levels. The 
recipient object of these interactions is the appropriate sympathetic nerve (which serves the 
particular tissue group). In the OMT, such partnership relationships are expressed in the 
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Associations Table. From a physiological point-of-view, the nerves are merely conductors which 
relay the information to the appropriate regulatory center in the medulla. In this case, it is the 
"Medulla Vasomotor Regulator" center which receives the forwarding ("trans") interaction from 
the specific sympathetic nerve. In response to the situation, this regulatory center initiates 

interactions which are subclasses of the "Change Artery Diameter Command", and which involve 

either the constriction or dilation of an artery. 

These interactions are the "vasomotor" related interactions. They occur in cases in which the tissue 
groups are under heavy load, and are not obtaining enough oxygen. This would occur under 
conditions involving physical exertion. Also, a subset of these interactions would occur in cases 
of oxygen deprivation, where the brain acts to preserve the blood (oxygen) flow to itself. This 

would occur in the scenarios involving smoke from fire. 

Note that the interactions do not capture all of the activity that would take place in a scenario. The 
publish/subscribe communications involving attributes of objects are also of great importance. 

The activity of the physiological heart as a pump, which moves oxygenated blood through the 
circulatory system and which has a cardio-pulmonary loop for the re-oxygenation of blood plays 
a major role in insuring the continued metabolic activity of all body components. This is captured 
in the Physiological SOM via the "heart" object, together with its attributes. Various situations 
which require a rapid change in the value of one of these heart object attributes, for example, the 
heart rate attribute, are captured in the interactions available in the Physiological SOM. Clearly, 
relevant interactions are those which involve the heart object as the recipient object. This includes 
"Decrease (or Increase) Heart Stroke Volume", "Decrease (or Increase ) Heart Rate", and the 
associated "trans" interactions involving the cardio-regulatory object and the appropriate nerve 
(vagus or sympathetic cardiac nerve). The broader picture includes those interactions which 
support the chain of events leading to the required change in the heart rate attribute values. These 
interactions are components of events such as "Blood pressure increase to decrease in heart rate" 
and "Low oxygen levels from the carotid 02 sensor", which were presented in the previous 
subsection. Note that the start of such events begins with an organic sensor noting a change in the 
measured quantity. This is done by the appropriate nerve that subscribes to the attribute of the 
appropriate sensor that contains the measured value. The nerve then conveys the information to 
the cardio-regulatory center in the medulla which performs algorithmic calculations and responds 
(issues interactions) accordingly. The interactions which involve the nerves conveying information 
to the medulla cardio-regulatory center in this context are "Return to Normal p02", "Low p02", 

"Increase BP", "Decrease BP". 

These interactions would occur in scenarios involving smoke and gases other than the usual 

components of air. 
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Several interactions support the initial reactions of the body to particulate stimuli. Particulates act 
as irritants. A physiological local response to the presence of an irritant in the bronchia region is 

the release of histamines which serve to constrict the air passageways. This is supported by a 
"Constrict Bronchioles" interaction. There is a more complex cascade of reactions caused by the 
presence of an irritant which results in a cough sequence. These are initiated by the class of "Irritant 
Sensed" interactions with the recipient object (of the subclasses) the "irritant sensed" interaction 
being the Pneumotaxic/Integration Center in the medulla. This center is a subclass of the 
respiratory regulatory center in the medulla. Finally we allow for the case in which the initial 
recipient of the stimuli is the class "Body Environ Matrix", by including an interaction from that 

class to the appropriate irritant sensor. 

The remaining interactions of the Physiological SOM support the process of breathing. These 
remaining interactions can be divided into two main groups. In the first group, the interactions 
involve the regulatory centers in the medulla that deal with respiration. It is these object classes 
that host the algorithms governing the physiological breathing control. This group involves 
interactions such as "start expiratory", "change cycle time", etc. The second group of remaining 
interactions is concerned with the behavior of the muscles of respiration, and the nerves which 
communicate the instructions from the regulatory centers in the medulla to these muscles. 
Interactions belonging to this group include those that are subclasses to "relax" and "contract", and 

the relax or contract "trans" interactions. > 

The scenario section of Chapter 5 contains further details on the proper utilization of the 

interactions. 

3.7       Integration 

With any complex coupled system, the integration of modes of interaction of the major subsystems 
becomes crucial. This applies to the cardiovascular and the respiratory systems. Up until now; the 
focus has been on elucidating the objects and interactions together with the their attributes and 
parameters. During this exposition, the role of the objects in modeling the anatomical features most 
relevant to physiological processes and the role of the interactions and publish/ subscribe. 
relationships in capturing these processes have been addressed at all but the integration level. The 
regulatory objects in the medulla have been discussed in terms of their connections to "input" and 
"output" details (see 3.5 and 3.6), but the overall integration has not yet been addressed. 

The "pneumotaxic/integration" center is responsible for providing the integration between the 
respiratory and cardiovascular systems. The regulatory objects of the cardiovascular system are the 
cardioregulatory center and the vasomotor regulatory center. The "pneumotaxic/integration" 
center must listen on the behavior of these cardiovascular centers by utilizing HLA provided 
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subscription services to the attributes of said centers, in particular the "BPMonitorTissues" and the 
"BPHeartSysMonitor" attributes. Also, the "pneumotaxic/integration" center receives information 
due to the irritant sensors via an interaction service. Additionally, this center must be aware of the 
pH (from chemical sensor) information. This information relay is supported in an interaction 
structure in which the receiver is the "MedullaReceiveSendCompute" object. Subscription (to 

interactions), together with inheritance, can deliver this information to the integration center. 

The inspiratory and expiratory regulatory centers in the medulla regulate respiratory inspiration 
and expiration. They originate commands to the muscles of inspiration/expiration transmitted via 
the nerve conduits. In the case of normal breathing, there is a periodic oscillation set up between 
these two centers; when one is in a high activity state the other is not. The number of times this 
cycle of inspiration/expiration occurs per minute yields the respiratory rate. Thus, the respiratory 
rate is not an ad hoc quantity in this effort, but is a quantity determined by the activity of the 
modeling for greater physiological fidelity. (The respiratory rate is also a clinical quantity which 

is understood by the human mannequins. See Chapter 6.) 

Physiologically, the "pneumotaxic/integration" center is capable of resetting the operational cycle 
time between the inspiratory and expiratory centers. This functionality is supported in the 
modeling by the interaction "ChangeCycleTime", which will affect the attribute "Cycle Time" of the 
recipient centers. Of course, the decision as to when/how much to effect this change must be 
implemented, algorithmically, in a manner faithful to the governing physiological principles which 
requires the information from the cardioregulatory and vasomotor centers. 
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Chapter ^^Development of the Stimuli Simulation Object 
Model 

4.1 Initial Approach 

The point-of-view that was adopted in the development of the Stimuli SOM is that an individual 
stimulus is a stimulus precisely because it is capable of evoking a reaction in a recipient object. In 
this project, the object is considered to be the human body with the capabilities and performance 
of the body specified through the Physiological SOM. 

This view-point was fully manifest in the first approach taken in the development of the Stimuli 
SOM. It is noted that this approach was found to be un-workable and was discarded. In this first 
approach, the idea of a stimulus being of interest only if the stimulus had an impact upon some 
physiological component resulted in the requirement that the Stimuli Federate should be able to 
calculate the first order response of the human body. This means that the Stimuli Federate must 
know the "state" of the recipient human body. This results in grave scalability issues, which are 

illustrated in the following example. 

4.2 Scalability Issues ' 

Suppose that a stream of "air" consisting only of carbon monoxide is blowing toward the human 
body. As carbon monoxide will displace oxygen in binding to hemoglobin, breathing of carbon 
monoxide for a sufficient period of time will prove fatal. So the stimuli "knows" its effect upon the 
body, it "knows" that it is lethal. However, what if the body is wearing a mask and is breathing a 
self contained air supply. Then the stimuli is not lethal due to intervening environmental factors. 
Of course, a Stimuli Federate could request environment information. However, consideration of 
other possible and reasonable scenarios indicate that the amount of information needed by the 
Stimuli Federate, in order to calculate the first order effect it will have on the human body will 
only grow. For example, what if the mask is cracked. Is it a hairline, or larger crack? What if there 
is a malfunction in the self-contained air supply? What is the amount of air left in the self-contained 
breathing unit? It is clear that the Stimuli Federate would have to subscribe to an increasing 
number of attributes that are involved in specifying a local environment in order to calculate the 

first order response of the body to the stimuli. 

The objection could be raised that the focus of this project should really be on the Stimuli and on 
the Body Physiology, and should not take any environmental factors into account. This restriction 
would unduly restrict the scenarios that could be investigated in a "Stimuli-Human Response" 
Federation. However, even if this onerous restriction were to be adopted, the scalability issue does 

not disappear. 
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Consider a human, represented by the Physiological Federate, that is in the process of normal 
breathing. The Stimuli Federate supplies a stream of carbon monoxide. In order for the Stimuli 
Federate to calculate the true first order response of the body at that instant in time, it is necessary 
for the Stimuli Federate to know at what point in the breathing cycle the stimulus is actually 
received. In order to acquire this information, the Stimuli Federate would have to subscribe to 
multiple attributes of objects in the Physiological Federate. The Stimuli Federate would find itself 
in the position of trying to calculate the state of the body but this is precisely the function of the 
Physiological Federate. Moreover, the meaning of "state of the body" needed in order to for the 

Stimuli Federate to generate the first order response will vary from stimulus to stimulus. 

The end result of this segment of the investigation is to require that the Physiological Federate 
calculate the state of the body. Of course, the structure of the Physiological Federate is a reflection 
of what is in the Physiological SOM. To conclude, the first order response of the body is not 
determined by the Stimuli Federate. A ramification of this is that structure of the Stimuli SOM will 

not include physiological objects. 

4.3       Scalable Approach and Object Identification 

The approach to constructing the adopted Stimuli SOM is a scalable one. In the Stimuli SOM, only 
the classes and subclasses pertain to the stimuli themselves. Of course, the selection of which 

stimuli to include is open ended. 

In keeping with the basic view point that stimuli are that which elicit a response, the human 
recipient was chosen to be a measure of what stimuli are important. In a very real sense, the 
Physiological SOM guided the development of the Stimuli SOM. Since the Physiological SOM is 
focused upon the respiratory and cardiovascular systems, the stimuli of primary interest are those 
which would affect either of these systems. An additional requirements is the suite of stimuli be 

of interest to both military and commercial sectors. 

The focal point for the stimuli development was selected to include elements which would be 
present in "battlefield haze" or at the scene of a fire. These include gases, particulate matter, and 
the potential of toxic vapor clouds. A secondary group of stimuli include certain medical drugs 
which have specific effects on the respiratory system. 

The structure of the Stimuli SOM is largely flat. The depth of the class structure is only one more 
than the initial base class level. A reprise of the object classes shows the base classes as given in the 

following Table V. 
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Table V. Base Class Structure: Stimuli SOM 

Air Mixture (PS) 

Smoke Gas Mixture 

Local Particle Cluster Cloud 

Local Chemical Vapor Cloud 

Volatile Chemical Vapor Cloud (PS) 

Gas subclasses exist 

Particle Cluster Cloud (PS) 

Medical Drugs subclasses exist 

Note that only three of the base classes are designated PS (publishable/subscribable). Ordinarily 
this would not elicit comment as it would be a member of a subclass which would be instantiated 
and be designated "PS". However, in this case, only two of the base classes have subclasses. 
Moreover, neither of the members of these subclasses are designated "PS". Also, it appears that 
some stimuli were listed twice. Consider the case of the "local Chemical Vapor Cloud" and the 
"Volatile Chemical Vapor Cloud". In the first case, the stimuli is local. It is considered to be in the 
immediate vicinity of the "virtual human"; essentially co-located spatially with the recipient body. 
In the second case, the Chemical Vapor cloud is considered to be global; i.e., some distance away 
from the "virtual human". Note that local stimuli (not designated "PS") which have no global 
counterpart are those in the subclasses of the "Medical Drugs". 

Certain stimuli which are intended to be "global" can be impacted by other environmental factors, 
such as weather. For example, suppose a volatile chemical vapor cloud having fairly large diameter 
is created. In the event of a strong wind blowing in a specified direction, the chemical vapor cloud 
may follow a ground track which adversely affects more humans (virtual humans) than would 
have been the case without the weather. Alternatively, a storm may serve to disperse the cloud. 
Terrain features come into play in the movement of a global stimulus. The longevity of a vapor 
cloud in a valley ringed by mountains on three sides with a temperature inversion occurring is 
most likely different from the longevity of that same cloud in a plains region. One ancillary area 
of interest given impetus by this work is that of tying a specific stimulus into a weather generator 

or an environmental framework. This is discussed further in Chapter 6. 

A key requirement is that non-visual stimuli are to be represented, and this representation is to be 
transmitted within the context of the High Level Architecture. That implies that the recipient of the 
stimuli must "react" to the stimuli. However, we have taken the scalable approach so that the 
stimuli will not be calculating part of the recipient's response. It is, therefore, crucial that the 
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characterization of the stimuli involve sufficient information of the "correct type" so the recipient 
body can calculate a physiologically correct response and manifest it via a change in the attributes 

values and perhaps overall state. 

One of the limitations of this approach is the lack of any cognitive modeling. No higher brain 
functions or volitional choices of response are modeled. Thus, only stimuli which reside in the 

physical domain are properly included in this Stimuli SOM. 

It is through the attributes of the stimuli objects that the identity of a particular stimulus is known. 
The attributes are responsible for conveying the nature of each non-visual stimuli. This is discussed 

in the following subsection. 

4.4       Informational Attributes and Physical Attributes: Convey the Stimulus 

Consider the "Volatile Chemical Vapor Cloud" stimulus, which is an object in the Stimuli SOM. 
It is clear that in order to describe the cloud in relation to some spatial reference point, certain 
physical parameters must be specified. These include the "diameter" of the cloud, its "altitude" and 
"location (in lat-long or XY coordinates)", its "speed" and "direction of motion". The "concentration" 
of the chemical constituting the vapor cloud is a measure of the strength of the cloud. These are all 

attributes of the object "volatile Chemical Vapor Cloud". 

In a similar manner, the physical constituents of the "Smoke Gas Mixture" object, the size 
(diameter) of the "local Particle Cluster Cloud", etc., are attributes which relate to the physical 

nature of a stimulus. 

Consider the case of the vapor cloud. None of these attributes describes just what the vapor cloud 
is in relation to the recipient of the stimulus. Would a listing of the chemical formula be sufficient 
to describe what the cloud is? How would this be useful to a recipient when that recipient is the 
virtual human? Would the virtual human have enough information to react properly? 
Alternatively, what information would be required by the virtual human in order to "process" a 

stimulus? 

Again, it is the use of a virtual human as the recipient of the stimuli that shapes the nature of the 
information that must be carried by a stimulus. The additional attributes which convey the identity 
of the stimuli vis-a-vis the recipient virtual body are: (1) "Identity Profile", (2) "Potential Level of 
Injury", (3) "Immediacy of Effect", and (4) "Target System". Great use has been made of the 
Complex Data Types feature of the OMT as well as the Enumerated Data Types. These four 
attributes constitute the methodology by which the non-visual stimuli are conveyed to the recipient 

body. 
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An excerpt of the Attributes List in the Stimuli SOM which exhibits the Informational Attributes 

is presented in Table VI. 

Table VI. Excerpt of the Attribute List in the Stimuli SOM. The datatype of the attribute is 

listed in addition to the attribute name. 

Object/Interaction Attri b ute/Pa ra m eter Datatype 

airMixture per02 float 

perN2 float 

perC02 float 

altitude float 

PotLeveloflnjury GenericinjuryLevellnfo 

ImmediacyofEffect ImmediacyofEffectData 

TargetSystem string 

IdentityProfile IdentityProfileData 

LocationXY XYCoorData 

localParticleClusterCloud SizeofPa rticles float 

ImmediacyofEffect ImmediacyofEffectData t 

PotLeveloflnjury GenericinjuryLevellnfo 

IdentityProfile IdentityProfileData 

TargetSystem string 

localChemicalVaporCloud Concentration float 

IdentityProfile IdentityProfileData 

ImmediacyofEffect 1 m mediacyofEffectData 

TargetSystem string 

PotLeveloflnjury GenericinjuryLevellnfo 
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An excerpt of the Complex Data Type List is presented in Table VII. 

Table VII. Excerpt of the Complex Data Types table listed in the Stimuli SOM. Only the Field 

Name and Data Type are given. 

Complex Datatype Field Name Datatype 

ParticleSizeGroupList SmallSize boolean 

MediumSize boolean 

LargeSize boolean 

XYCoorData X float 

Y float 

identityProfileData BronchoDila boolean 

Bronchiocon boolean 

Aveloilnflam boolean 

ModifyAirPr boolean 

ModifyAmbi boolean 

ModifyAmbi boolean 

BindHEM boolean                                     » 

GenericlnjuryLevellnfo Level InjuryLevelD 

Pcfentialnjur 

The "Identity Profile" makes use of the complex datatype "Identity Profile Data". The fields are a 
list of questions to which the stimulus must respond true or false. (The datatype for these fields is 
Boolean.) These include questions such as "Bronchio Constrictor?", "Bronchio Dilator?", "Aveoli 
Inflammatory?", "Modify Ambient Air Properties?", "Bind Hemoglobin?", etc. The "Identity Profile 
Data" contains questions/answers of interest to the virtual patient as it is presently constituted. It 
is up to the virtual patient to decide how to handle the stimuli. A cautionary note is in order Jiere. In 
specifying the Boolean Set in the "Identity Profile Data" which comprises a particular "Identity 
Profile", it is important that only one interrogative be marked as TRUE; the interrogative which can 
be considered to be the primary possible effect that the particular stimulus has on the body. 

A failure to heed this cautionary note could result in ambiguities and possible inconsistencies. 
Which particular interrogative would be associated with the information in the "Potential Level 
of Injury" information? As it is presently designed, the "Potential Level of Injury Profile" can 
provide information as to the potential level of injury at various dosages/amounts/concentrations. 
However, what if a stimulus could result in injury to multiple subsystems, or in multiple ways over 
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various periods of time? For example, suppose that the presence of particulate matter results in 
coughing if the particles are of a certain size range. However, let us just suppose that these particles 

serve to induce cancer if the exposure is at a certain level. Furthermore, suppose that the cancer will 
not appear for several years. The coughing/choking response and the cancerous growth response 
cannot both be addressed in the confines of the current complex data structure. It is clear from the 

context of this effort that we are interested in the immediate response of the coughing. That, for our 
purposes, is the identity of the particulate matter vis-a-vis the virtual body (patient). 

The "Identity Profile" can be expanded in several ways. First, new fields could simply be added to 
the "Identity Profile Data", containing the new questions. This is a flat extension. This flat extension 
would be able to serve other stimuli which are simple. By a simple stimulus, we mean a stimulus 
which has one simple identity vis-a-vis the body. Also, we consider a stimulus to be simple if it can 
be considered to have one simple identity vis-a-vis the body in the conceptual space in which the 

virtual body is being modeled. 

Alternatively, certain stimuli might evoke multiple direct responses from the body. This is in 
contrast to a response which starts as single-pointed, although it can cause a cascade of events 
through the physiological system dependencies. These multiple direct responses could be 
occurring on different time scales, providing the conceptual space of the modeling was broad 
enough to encompass these time scales. For example, a time scale of 48 hours might be of interest 
in a battlefield injury scenario, whereas a time scale of a decade probably would not be of interest 
from the battlefield medical point-of-view. Such stimuli are termed complex stimuli. To achieve 
proper representation of these non-visual stimuli, vis-a-vis the human body, will require a more 

evolved set of complex data structures. 

This situation grows more complex if other physiological subsystems are included as part of the 
virtual patient. For example, if the epidermal system is included as a component system, an 
additional part of the identity of a vapor cloud, vis-a-vis the human body, might be "caustic". The 
skin could be burned as a result of this stimuli. This is in addition to the effect of the stimulus on 
the lungs. Thus, a more complex structure for the "Identity Profile" is required if the virtual patient 

grows more complex. 

Consider further this same stimulus of the particle cloud. Let the recipient be the human body. 
Reflection on the nature of a particle cloud which envelops the recipient suggests that unprotected 
eyes will be "hit" by particles. The eyes will then tear. There are no interrogatives in the 'Identity 
Profile" data which deal with watering eyes, although this is clearly one generic part of the identity 
of the stimulus with respect to the human body. Moreover, if there were such an interrogative, it 
would have to be presented in the context of a second generation complex data structure 

representing the "Identity Profile". 
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This is a push/pull situation which will require the development of a second generation group of 
Informational Attributes to properly represent and convey the non-visual stimuli. The push 
proceeds from recognition that certain stimuli are complex with respect to their possible effects on 
even the simplest reasonable representation of the body. The pull will result from a development 
of the virtual patient to incorporate additional physiological subsystems (at perhaps greater levels 

of resolution) which interact. 

The second of these informational attributes is the "Potential Level of Injury". This attribute bundles 
information on the potential level of injury that is nominally associated with a stimulus. The 
stimulus does not calculate what actually occurs in the virtual patient. Moreover, the attribute 
cardinality is "1+", so that multiple potential levels of injury can be communicated. For example, 
it is known that for a range of dosage exposures to mustard gas, that stimulus is lethal. For a range 
of different dosages, there is an array of different nominal effects. The datatype for this attribute 
is a complex data type, the "Generic Injury Level Info". It consists of two fields; the first is "Level" 
and the second field is "Potential Injury". The datatype of "Potential Injury ", called the "Injury 
Level Data", is an enumerated datatype, also a special type provided by the OMT. 

The third of these informational attributes is the "Immediacy of Effect". Again, this is understood 
to be nominal information. It is up to the virtual patient recipient to calculate the actual 
physiological effects. The "Immediacy of Effect" attribute has datatype "Immediacy of Effect Data", 
which is an enumerated datatype, as provided for in the OMT. Entries in the "Immediacy of Effect 
Data" include "immediate"," seconds", "few minutes", etc. Additional entries can be easily added. 

The final informational attribute requires that the stimulus list a "Target System". This system 
should be some physiological component. The specificity of "Target System" should depend upon 
the specificity of the stimulus. Although the effects of the stimulus on the recipient body may 
cascade through a multitude of interdependent physiological systems, the stimulus is required to 
specify a primary target. No list of such targets is given. This is done intentionally so as not to 
predetermine the level of potential interaction. It is up to the virtual patient to determine how 
information as to the specified target system is utilized. The datatype for this attribute is a string. 

For a particular stimulus, the information that is conveyed through these attributes is fixed. With 
regard to update type in the OMT specification for the attributes, the selection must be "Static". The 
only situations for which the information profile on a particular stimulus should be modified are 
(1) more information concerning the stimulus becomes known, and this new information either 
extends or supersedes previous information, and (2) the resolution of the information given is too 

coarse, and more detailed information should be conveyed. 
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This same approach to conveying pertinent information about a non-visual stimulus that the 
recipient of said stimulus will need in order to determine its effect on the recipient can be adopted 
for cases in which the recipient is not the human physiological system. The key lies in determining 
the nature of the stimulus vis-a-vis the recipient. The process involves delineating the information 
that will convey this nature to the recipient in a form that the recipient can utilize in order to 

calculate effect. 

4.4.1     Extended Discussion on Informational Attribute Structure 

These informational attributes form a set of attributes, the details of which must be tailored to each 
new stimulus. Serious questions concerning the efficacy and adequacy of the set of informational 
attributes arise. Since this structure is the means by which the non-visual stimuli are to be 
conveyed to the recipient body any concerns regarding the attributes translate into concern over 
the ability to represent (and then transmit) the lion-visual stimuli. 

Consider the question of orthogonality among the informational attributes themselves and with 
regard to the physical attributes which characterize the stimuli. Orthogonality refers to the 
independence of the information being addressed by each of the informational attributes and other 
attributes. Without this independence, a situation could arise in which the specification of two 
different attributes caused an inconsistency or an error in the representation of the stimulus- Take 
as an example the "Potential Level of Injury" attribute. The truth of the potential level of injury 
may depend on the quantity of the stimulus which is present. This potential level of injury may 
vary from minor, if the amount (or size, dose, concentration, etc.) is "small", to lethal, if the amount 
is large. Thus, there is a dependency of the "Potential Level of Injury" due to the "amount" of the 
stimulus that is present. In this case, the situation is remedied by the development of a complex 
data structure that allows for multiple (unbounded sequence) of "Potential Level of Injury" due to 
a stimulus, each of which is associated with a level of presence of the stimulus. The hidden 
dependence is removed at the lowest level by requiring a "coordinate" to describe the potential 
level of injuries, the fields given by the amount of stimuli, and the associated potential level of 

injury. 

No other non-orthogonalities were discerned in this set of attributes, as long as simple stimuli are 

considered. 

The basic thesis underlying the approach to representing and transmitting the non-visual stimuli 
is that of an implicit coupling exiting between the stimuli and the recipient. A discussion of this 
viewpoint has helped to elucidate the requirements for representing the simple stimuli. In 
summary, discussions with the medical consultant led to the requirement that the physical body 
demand information as to: (1) how much of the stimulus is present, (2) what is the nominal level 
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of injury due to the stimulus in the amount present, (3) how fast acting is the stimulus, (4) what are 
the "features" (identity) of the stimulus vis-a-vis my categories of concern, and (5) what's the 

primary target system. 

Are the stimuli adequately represented for use by the body? Can the body calculate its new state 

based upon the presence of the stimuli? 

The informational attributes and their structure can convey the required information on a simple 

stimulus to the body. However, it is incumbent upon the recipient to embody some level of 
organization in handling and processing incoming simple stimuli. This is reasonable in light of the 
fact that the very identity profile of the stimuli are cast in the categories that are relevant to the 
recipient. Let us assume that a future software implementation of the Physiological SOM can 
calculate its state in the absence of any stimulus. Let us assume that the body is in a normal 
breathing mode, and that all internal calculations which must be done to advance the state of the 
body in time are able to be performed. The introduction of a stimulus would affect one or more of 
the attributes which are needed by the body in the calculation of its internal state. A software 
implementation of the body must bring in this information, and properly utilize it. Through the 
framework of the HLA, the information can be brought into the body. The framework for 
representation of the stimuli was designed so as to allow for the transmittal of simple stimulus 
information in the "right form" that could be used by a "smart body". ' 

At this stage, it is believed that the structure of the Stimuli SOM, subject to its inclusion in a FOM 
with much input from Physiological SOM, and under the umbrella of a set of selected scenarios, 
will prove adequate to the task of conveying non-visual simple stimuli. It requires an actual 
implementation to take mis question further. 

4.4.2    On the Future Informational Attribute Structure: Simple Stimuli versus Complex Stimuli and 
Extensive Physiological Modeling versus Minimum Systems 

At present, the "human body" recipient is a SOM which represents the respiratory and 
cardiovascular systems in a coupled manner, with the intrinsic ability to simulate respiratory 
activity, albeit at a certain level of resolution. At present, the Stimuli SOM consists of stimuli which 
enjoy a "simple" identity relative to the current "human body" SOM. Moreover, there is recognition 
of the fact that these two different SOM's were developed in the same conceptual space. 

Suppose that in the future this is implemented in software and the physiological systems and 
subsystems which are modeled and implemented increase greatly. There will then be more objects 
in the Physiological SOM which could be affected by a given stimulus. Of course, some of the 
objects would be affected indirectly, and in the due course of time due to the coupling between the 
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components of the body when it is alive and breathing. (This is the current case.) However, it might 
also be the case that more than one physiological system or subsystem should be considered to be 
a "target system". In and of itself, this is not a problem. However, orthogonality issues will arise 
with regard to how long the stimulus takes to have an effect, and with the Identity Profile and its 

connection to the Potential Level of Injury. 

Also, the structure of the Identity Profile must be modified to make sure no inconsistencies in 
representation of the stimuli vis-a-vis the physiological subsystems arise. The increased complexity 
of the recipient system feeds back into the representation of the Stimuli and requires a more 
complex representation of the Stimuli, since this representation is done vis-a-vis the recipient body. 

The orthogonality issues arise immediately if the particular stimulus is complex; that is, if it could 

evoke multiple "primary responses" from the human body. 

With regard to development of a second generation of Informational Attributes, one possible 
approach is to have the "Identity Profile" be the base complex data type. All of the other present 
informational attributes would represent fields in the "Identity Profile". The present set of 
interrogatives would be greatly expanded and organized by physiological subsystem. In the case 
of a complex stimulus, each "primary-type" response would be connected with a "yes" for the 
correct subset of interrogatives. In the case of a yes answer to interrogatives, other fields would 
have to be filled in. These other fields would correspond to the remaining Informational attributes 
of the present effort: these include the "Potential Level of Injury", the "Target System", and the 
"Immediacy of Effect". Recall that these include complex data structures in their own right. 

This structure is capable of being handled under the current HLA OMT rules governing data 
representation. However, keep in mind that the Identity Profile would be a parameter that has to 

be passed. It could grow increasingly large. 

One intermediate situation is to allow for complex stimuli, but to restrict the physiological systems 
to the present structure. The list of interrogatives would include only those which would have an 
impact on the cardiovascular-respiratory system, but complex stimuli which enjoy multiple 
(potential) effects could be communicated. Also, multiple simultaneous simple stimuli could be 

bundled into one complex stimuli. 

If the physiological SOM is to be developed further to include other physiological subsystems, 
should this be done in a single SOM? Would multiple SOM's allow for smaller Identity Profiles that 
could still convey the complex stimuli information? If the physiological SOM or set of SOM's is to 
become more capable of modeling the true complexity of the human body, what would the issues 
be in terms of data handling? Would data subscriptions be an alternate method? 
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The needs of the user groups and user requirements will have input into any future development 

of the stimuli SOM and the physiological SOM. 

4.5       Interactions 

The interactions represented in the Stimuli SOM are all concerned with the release of stimuli. 
Consider a particular stimulus that is released. That stimulus is the initiating object. However, 
there is no recipient object with the context of the Stimuli SOM. 

The interactions are listed in a flat structure; no use is made of inheritance. This reflects the rather 
flat object class structure for the Stimuli SOM, in which limited use is made of inheritance. 

What is of most interest in these interactions are the parameters that are sent as part of the 
interaction. All of the interactions send, as parameters, the four informational attributes: "Identity 
Profile", "Potential Level of Injury", "Immediacy of Effect", and "Target System". Recall that these 
informational attributes are composed of complex data structures and enumerated data structures, 
and are capable of bundling much information. 

This is not to suggest that the four informational attributes have the same content for each of the 
interactions. Quite the opposite situation is the case. The information in each of th£ four 
informational attributes is tailored to reflect the character of an individual stimulus for the 

interaction involving that stimulus. 

The interactions listed in the Object Interaction Table of the Stimuli SOM are given in the following 

table. 

Table VIII. Interactions: Stimuli SOM 

Administer Methacholine 

Administer Albuterol 

Smoke Stream Stimulus 

Vapor Cloud Stimulus 

Monoxide Stimulus 

Particle Cloud Stimulus 

The first two interactions refer to the administration of medical drugs, with the metacholine and 
the albuterol being object subclasses of the base class of medical drug. An additional parameter 
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which must be passed in the interaction specification for both these two stimuli is the dosage. Note 
that none of the attributes is affected by the interaction. 

The first two interactions involve objects which have the potential to cause constriction or dilation 
of the bronchial passageways in a human respiratory system. They were included as good test 
interactions for mannequin (human patient simulator) involvement. The remainder of the 

interactions focus on elements involved in 'battlefield smoke" or "fire fighting". 

The "Smoke Stream Stimulus" interaction involves the "smoke Gas Mixture" as the initiating object. 
In addition to the set of informational attributes, the interaction includes, as parameters, those 
attributes of the object which pertain to the physical nature of the smoke gases: percentage 02, 
percentage CO, percentage C02, etc. "duration", which describes the length of time over which the 
stimulus is acting, is a key parameter in the interaction. None of the attributes of the initiating 

object are affected by the interaction. 

The "Monoxide Stimulus" interaction focuses upon a specific gas as the initiator. Parameters of 
"amount" and "duration" are required, as well as the set of information attributes. The "amount" 

parameter is also an attribute of the initiating object. 

The "vapor Cloud Stimulus" interaction and the "particle Cloud Stimulus" involve local objects as 
the initiators. The parameter "duration" is passed in both of these interactions. As in the other 
interactions, all of the informational attributes are passed as parameters. Moreover, the attributes 
"concentration" and "size of particles" which are attributes of the respective initiating objects in 

these two interactions are passed. 

The interaction structure which was developed for passing non-visual stimuli to the recipient 
human body (with specific physiological systems) heavily utilizes parameter passing in order to 
convey all relevant information. It is interesting to note that in each interaction developed, all of 
the attributes of the particular initiating object are passed. Of course, the informational attribute 
set is passed, but the parameter list included all attributes. An additional parameter which was 
necessary for some of the interactions was the "duration". 
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Chapter 5—Federation Object Model Development 

5.1       Development of Multiple Federation Object Models 

The FOM, or Federation Object Model, is that part of the Object Model Template which represents 
the structure of a Federation, as opposed to a single simulation. (Recall that the Object Model 
Template is one of the constituents of the High Level Architecture.) We have seen how the 
capabilities of the body/physiology simulation and the stimuli simulation are reflected in their 
respective SOM's (Chapters 4, 5). The software implementation of a SOM , which represents a 
particular simulation, is termed a federate. However, it is the Federation Object Model that reflects 
the capabilities that present in the "super-simulation" involving the inter-operation of the two 
federates. The FOM is key to the interoperability between two federates. 

The development of the FOM was facilitated through the use of the OMT Tool, which was utilized 
in the development of both the Physiological SOM and the Stimuli SOM. From a component 
perspective, the skeleton outlines of the FOM and the SOM are identical. The same list of Tables 
that must be "filled out" in the construction of a SOM are the same list which must be addressed 
for a FOM. Upon perusing the contents of a FOM, it might be difficult to determine, at first glance, 

that the Tables are component pieces of a FOM rather than a SOM. f. 

This is not to say that it would be impossible to deduce that a particular set of Tables represents 
a SOM rather than a FOM. There are certain features which are allowed in a SOM, but prohibited 
in a FOM. For example, in a SOM, the publishing and subscription designations are chosen from 
the set {P, S, PS, N}, where N is neither. In the FOM, the set of choices is {S, PS, N}. While abstract 
classes (N) are still allowed in a FOM, the possibility of "P's" eliminated; so no attributes will be 
published without allowing subscription. In the case of interactions, the "I" (initiates) designation 
is disallowed in FOM's while permitted for SOM's. That is, in a Federation, an interaction that is 
initiated by an object must be reacted to, or sensed by, some other object in the Federation. For 
more details, see the High Level Architecture Object Model Template. 

The Federation Object Model represents the capabilities of a super-simulation that is composed of 
a number of single simulations "playing together". The capabilities are manifest through the object, 
attributes, interactions, and parameters. Note that these are all components of a SOM. Indeed, the 
FOM is composed of contributions from the participant SOM's, although not every component of 
a SOM is represented in the FOM. 

In the current effort, the Simulation Object Models were developed in advance of any 
implementation. That is, there is no legacy simulation which drove the structure of either the 
Physiological SOM or the Stimuli SOM. In a sense, this situation complicated the development of 
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the SOM's due to a richness of possibilities. However, since the development of the Physiological 
SOM, in conjunction with the Stimuli SOM, required attention to the conceptual space in which both 

the SOM's reside, the resulting FOM construction is facilitated by this common context. 

In what is today the more typical case, a FOM would be developed to represent the intended 
inter-operating of multiple federates which were not developed in conjunction with each other or 
under the guidance of a reference FOM. This leads to potential semantic and usage conflicts among 
the objects and attributes of the participating federates. Such conflicts could result in some changes 
to a federate's SOM. Alternatively, the set of interactions and the level of interplay among the 
federates might be more limited than would have been the case without the semantic and usage 
conflicts. (As an aside, we note the high level of interest in reference FOM's on the SISO reflectors. 

See the URL: http://www.siso.sc.ist.ucf.edu/) 

The Federation Object Model (FOM) for this project is intended to represent a "Human Response 
to Stimuli" Federation. In the efforts of this project, the stimuli simulations are represented in the 
Stimuli SOM, and the physiological simulations are represented in the Physiological SOM. 
Technically, the SOM's are disjoint sets. There are no objects in the Stimuli SOM that are found in 
the Physiological SOM and vice versa. However, it is clear that the SOM's were developed under 
a common conceptual framework. The Physiological SOM contains objects that could respond to 
interactions initiated by objects in the Stimuli SOM. Similarly, the attribute of the objects'in the 
Stimuli SOM involve a set of characteristics whose purpose is to identify a particular stimulus to 
the recipient body. The contents of the FOM should allow for the stimuli to be introduced to the 
body. These are the interactions which would bridge the two federates. As such, they rightfully 

belong in a FOM. 

We have chosen two representations for the "Human Response to Stimuli" FOM. In the remaining 
paragraphs of Section 5.1, we discuss the nature of these two representations, certain 
implementation ramifications, and the question of possible limitations. 

FOM Representation Version 1: 

In the first representation, the physiological details and capabilities are hidden. The FOM consists 
of the Stimuli SOM in its entirety. Also included is the "Body Environ Matrix" which is an object 
in the Physiological SOM. The interactions listed in this first version of the "Human Response to 
Stimuli" FOM all have as an initiating object one which originates in the Stimuli SOM. The recipient 
object of each interaction listed in the first version of the FOM is the "Body Environ Matrix" object, 
which originated in the Physiological SOM. This object acts as the interface between the 

physiological subsystems and the stimuli. 
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If this version of the "Human Response to Stimuli" FOM is chosen for implementation, the object 
"Body Environ Matrix" must be quite sophisticated. From the FOM and SOM tables, it is clear that 
this object will communicate with other physiological objects through the use of publish/subscribe 
services. For example, the "lungs" object could subscribe to the "air pressure, humidity, and 
altitude" attributes of the "Body Environ Matrix" for use in its calculations. The "Lung Respiratory 
Zone" could subscribe to the "air components" attribute of the "Body Environ Matrix" for use in its 
gas exchange calculations. However, how would an irritant sensor in the trachea know that a 
particle has struck it? This communication is done via the "Body Affectors" attribute of the "Body 
Environ Matrix" object. Note that there can be multiple "Body Affectors"; the cardinality of this 
attribute was designated 1+. The "Body Environ Matrix" implementation must have enough 
intelligence to decode the attributes (e.g., "Identity Profile, Target System, Immediacy of Effect, 
Potential Level of Injury") of the stimuli which are passed as parameters in the interactions. These 

attributes involve complex data types. The results of the decoding are described as "Body 
Affectors". In an implementation, a list of strings, expressing situations which could occur as a 

result of the decoding of the given stimuli, would be constructed. 

A possible Umitation of this FOM version is that the physiological details are hidden. This version 
of the FOM has been tailored to the current Stimuli SOM and the current Physiological SOM. Bear 
in mind that this tailoring of a FOM to reflect the participating SOM's is the methodology which 
should be followed. However, what if a third federate was interested in joining the "Human 
Response to Stimuli" federation? Moreover, suppose that this third federate was primarily 
concerned with modeling the epidermal layer of the human body, and could successfully exhibit 
the human response to a chemical which affected the cardiovascular-respiratory system. The 
addition of this new federate to the "Human Response to Stimuli" federation would expand the 
range of scenarios that could be simulated by the federation. It would be a valuable additional 
federation member. In order for this new federate to join, however, the Physiological SOM would 
have to be revisited. Semantics, attributes, and interactions between it and the new Epidermal SOM 
would have to be investigated, and a totally new FOM developed. 

FOM Representation Version 2: 

In the second representation of the "Human Response to Stimuli" FOM, the physiological activity 
is not hidden. The full capability of the body is revealed. This allows for the faster incorporation 
of a third federate which needs human physiological inputs, or which also models an aspect of 

human physiology, into the federation. 

In this second version of the "Human Response to Stimuli" Federation, the FOM is essentially a 
union of the two disjoint SOM's (the Stimuli SOM and the Physiological SOM). That is, the FOM 
is created by putting together the objects, attributes, interactions, and parameters of the Stimuli 
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SOM and the Physiological SOM. One key feature occurs in the interactions in which a stimulus 
is the initiating object. In this version of the FOM, no receiving object is specified. It is noted that 

this is a similar situation to that involving the "Weapon Fire" interaction in the reference FOM (RPR 
FOM 017). In that interaction, the initiating object is a military entity and there are no designated 

receiving objects. 

With regard to a software implementation, the individual physiological objects would have to 
decide to which stimuli object attributes and interactions they should subscribe. Recall that the 
physiological objects present in either the SOM or a FOM should only be present if they represent 
serious modeling capability. The software representing the physiological objects would then use 
information obtained by subscription to feed into their internal calculations and/or to update their 

attributes. 

5.2       Scenarios 

The following scenarios have been developed as part of the "Human Response to Stimuli" 
federation. Since the human physiological modeling is limited to the cardiovascular and 
respiratory systems, the stimuli which are involved in this federation are those which act to evoke 

a response on these subsystems. 

There is some question as to how much detail to present in the scenarios. If the first version of the 
FOM is considered to provide the operational viewpoint, then the scenario development is very 
straightforward. With this viewpoint, the physiological cascade of events which flesh out the 
scenario do not appear, as the physiological details are hidden. 

We will consider the second version of the FOM, the one in which the physiological details are in 
plain view, to govern the operational viewpoint. Moreover, the initial segment of each scenario, 
in which a particular stimulus is introduced, constitutes the totality of what would be presented 
if the first FOM version were utilized. This initial segment will be clearly marked. 

Scenario 1: Normal Breathing 

The first scenario involves "normal" breathing. 

Initial Segment: 

The stimulus in this scenario is taken to be the airMixture, with the components set to that of 
normal atmospheric air. The airMixture communicates via the publish/subscribe methodology, 
rather than by subscription. It is necessary for those (physiological) objects to subscribe to the 
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relevant attributes of the air mixture. One such physiological object would be "Body Environ 

Matrix" (in either the first or second versions of the FOM). [End mit. seg.] 

The human physiological response is given via the participation of the component objects which 
are represented in the Physiological SOM and in the second version of the FOM. See Chapter 3 for 

details on the physiological object, interactions, and the integration of activities. 

In the execution of the "Human Response to Stimuli" federation, the following sequence of events 

simulates "normal breathing". 

Inspiratory Center - > Inspiratory Muscles 
Inspiratory Center - > Expiratory Center 
Expiratory Center - > Expiratory Muscles 

The inspiratory and expiratory systems operate in a cyclic manner (see section 3.7), with two and 
three second cycle times, respectively. At the end of the inspiratory cycle, the expiratory cycle is 
told to turn on. The inspiratory center object implementation assumes a passive state, and listens 
in to the behavior of the expiratory system so that it will know when to resume a high activity 

state. 

The activation of the inspiratory muscles during inspiration involves signals via the phrenic nerve 
from the inspiratory center to the diaphragm to contract and, via the intercostal nerve to the 
external intercostal, to contract. At the end of the cycle, signals are sent for these muscles to relax. 
In a similar manner, the muscles of expiration, the abdominals, and the internal intercostal, receive 
signals to contract for expiration. Such signals are sent from the expiratory center via the 
appropriate nerves. The effect of these contractions and relaxations is to change the thoracic cavity 
volume, which will allow the lungs to grow or shrink in volume, and result in a change in internal 
lung pressure which drives the intake/expulsion of gases. Clearly, there must be extensive use 
made of the subscription services in order for the object models to obtain necessary attribute 

information in any implementation. 

In the implementation of "normal breathing", a stealth viewer should be able to see a regular 
respiratory rate. Re-oxygenation should be occurring. A stealth monitoring of the p02, sensors, etc. 

should be able to determine if this is indeed the case. 

Scenario 2: BronchioConstriction 

Bronchioles constrict. 
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Initial Segment: 

This scenario may be entered due to the administration of a bronchio-constricting drug, such as 
the "methacholine" stimulus. This scenario can be initiated using an administer drug interaction 

listed in both versions of the FOM. The amount of methacholine to be administered can be set by 
the dosage parameter. The recipient object can be either the Body Environ Matrix (first FOM 
version) or none (either if second version of the FOM is used). [End init. seg.] 

In this scenario, the bronchioles constrict. This leads to reduced air flow in the air passageways. 
This results in a decreased p02, and an increased pC02, as the gas exchange in the lung respiratory 

zone will not be as efficient. 

This situation leads to the following sequence of events. 

■ The organic chemical sensors see the low p02. 
■ The appropriate nerve carries this (signal) information to the medulla. It is the 

cardio-regulatory center in the medulla which receives the information on low oxygen 

levels via the vagus and glossopharyngeal nerves. 

(The sensors, nerve pathways, and cardio-regulatory center are all object classes within the second 
FOM which can be instantiated in an implementation. 

■ The cardio-regulatory center responds appropriately (according to algorithmic constraints). 
■ As the low p02 continues, tissue groups will not find their oxygenation needs met. Tissue 

distress interactions will be sent via sympathetic nerves to the vasomoter center. 
■ The vasomotor center responds appropriately. 

(The tissue groups, associated sympathetic nerves, necessary interactions, and the vasomotor 
regulatory center which should be present in the implementation are all elements of the second 

FOM version.) 

A stealth viewer can monitor key attributes which indicate the state of the patient. 

Scenario 3: Breathing Monoxide Gas 

Hemoglobin binding occurs, and a cascade of events result. 
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Initial Segment: 

This scenario maybe entered due to the "MonoxideStim" interaction present in both versions of the 
FOM. This represents the stimulus of carbon monoxide. The recipient object can be either the Body- 

Environ Matrix (first FOM version) or none (either if second version of the FOM is used). The 
length of time that this stimulus is operative can be set by the duration parameter. [End init. seg.] 

The presence of CO replaces hemoglobin in the blood, and thus affects the attribute "Hemoglobin 
Binding Percent" that is associated with the object Human. Physiologically, this leads to low 

oxygen transport in the cells. 

The same sequence of events which occurred in the previous scenario start the events of this 

scenario. 

However, there is no respite from the lack of oxygen, and the ameliorative effects of the commands 
from the cardioregulatory center and the vasomotor center do not occur. The pneumotaxic 
integration center becomes active, and attempts to improve the situation, but still not enough 

oxygen is carried due to the hemoglobin binding. 
J ■ 

Clearly, this scenario involves major attention to threshold levels, and algorithmic details. » 

Ultimately, this scenario leads to respiratory depression as the medulla can not obtain enough 

oxygen to sustain its activity. 

Scenario 4: Particulate Irritant Stimulus 

Irritant sensor cells become cognizant of the irritant, and a cascade of events occurs. 

Initial Segment: 

This scenario may be entered in one of two ways. The first involves the "local Particle Cluster 
Cloud" interaction, which is present in both versions of the FOM. The second method of 
introducing this stimulus involves the "Global Particle Cluster Cloud", which is publishing its 
attributes. The "Human Response to Stimuli" Federation may subscribe to such attributes on behalf 
of the Body (or Patient) federate. The recipient object of the stimulus (if the interaction introduces 
the stimulus) is the "Body Environ Matrix" if the first version of the FOM is used, and could be 
implemented in the same way if the second version of the FOM is used. [End init. seg.] 
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Again, this sequence of physiological activities is listed in the scenario only if the second version 
of the FOM is the operative viewpoint. There are two primary responses to the irritant. The first 
response leads to the bronchio-constriction that was discussed in a preceding scenario. That will 

not be repeated. 

The second scenario involves a "Cough Sequence", which will be listed here, as it is somewhat 

involved. The scenario sequence proceeds as: 

■ Interaction "Irritant Sensed" alerts "pneumotaxic/integration center" 
■ This center shortens the inspiratory period; makes expiratory end if operative; the 

expiratory center relaxes abdominal muscles (via nerve pathways). 

■ This center shortens the inspiratory period, and forces it to act. 
■ Quick inspiration—the inspiratory center contracts the diaphragm (via phrenic nerve). 

■ The epiglottis closes, the lung inflates. 
■ Lung pressure builds. 
■ The pneumotaxic/integration center sees maximum inflation, shuts off inspiratory 

(diaphragm relaxes), forces expiratory (contracts abdominals). 

■ Epiglottis opens, cough occurs. 
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Chapter 6—Extensions and Applications 

6.1       Mannequin Identification and Interfacing Considerations 

Two medical mannequins which simulate certain aspects of the human patient were identified. The 
first of these medical mannequins is available from Eagle Simulation, Inc., and is termed the "Eagle 
Patient Simulator". The "patient" is computer controlled in real-time. In addition to an operator's 
console, there is a "bedside" hand-held controller. However/the "patient" mannequin is not 
hardware alone. Various software "Physiologic Models" are involved in its functioning. These 
include: cardiovascular models, lung models, temperature models, fluid models, and drug models. 
The Eagle Simulation patient is capable of exhibiting a variety of cardiovascular and respiratory 

events. 

The second mannequin identified is the "Human Patient Simulator" offered by M.E.T.I. (Medical 
Education Technologies, Inc.). It has the capabilities described by the first mannequin. Both of the 
mannequins are utilized in medical education, primarily in anesthesia departments at medical 
colleges. From viewing the web connections, it appears that both of the mannequins enjoy good 
representation in medical schools. Both of the mannequins focus upon using clinical quantities (in 
addition to any required physiological quantities). The M.E.T.I. mannequin has the added 

capability of receiving input from clinical monitors. 

With regard to the interfacing issues, both mannequins are proprietary. Moreover, in a discussion 
with a technical representative of M.E.T.I., it is clear that the company regards its product as not 
only the hardware of the Human Patient Simulator (HPS) product, but also physiological software. 
The company's interest in physiological software as a product may extend beyond the immediate 
needs of enhancing/improving the capabilities of the mannequin. 

The hardware interfacing issues have been addressed in work that was recently reported upon at 
the Spring 1998 Simulation Interoperability Workshop. The project of a "Combat Trauma Patient 
Simulator" (CTPS) [see Pettitt et al, 1998 ] involved a consortium of companies, including M.E.T.I., 
brought together for the purpose of developing the dual purpose training and analysis, focused 
upon reducing combat casualties. The injury is generated using an electronic combat casualty 
generator (ECC), and the combatant is represented by the Human Patient Simulator. HLA provides 
the architecture through which the disparate components communicate. Individual KÜ Interfaces 
were developed for the ECC and the HPS. Moreover, a "Patient Simulator" was developed to hold 
the physiological state of the patient. The CTPS project has, as one of its future goals, the task of 

improving the Patient Simulator. 
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The CTPS project has addressed successfully several of the interface issues that occur in the 
integration of the mannequin into an HLA simulation. Any future work involving the 
implementation of the "Human Response to Stimuli" federation would seek to use the CTPS 

knowledge as a baseline from which to proceed. 

6.2       Reference FOM, Physiological Modeling, and Educational Applications 

One of the original goals of this SBIR project was that of interfacing the virtual patient with the 
Human Patient mannequin hardware via HLA. If that goal is the sole driver, then the conceptual 

space of the virtual patient is mapped to the capabilities of the medical mannequin. This serves to 

organize and delimit the Physiological SOM. 

The medical mannequin itself can be viewed as a hardware simulation driven by both direct inputs 
and software commands. There are physiological models in the software which are an integral part 
of the medical mannequin. Thus, the medical mannequin can be viewed as a validated simulation 
(in hardware). It is therefore not unreasonable to let the physiological capabilities of the medical 
mannequin serve as a basis from which to design the first Physiological SOM. It is noted that such 
capabilities center around the respiratory and cardiovascular systems. 

The version of the Physiological SOM that has been developed for this project does indeed'focus 
on the respiratory and cardiovascular systems. 

In looking towards potential uses of distributed simulation involving the human body, we see 
training and education as prime application areas. One of the goals of the Combat Trauma Patient 
Simulator is to reduce battlefield casualties through enhanced training with the medical 
mannequin as a simulated casualty. With regard to educational applications, it is clear that any 
simulations must be high fidelity. For example, the "Human Patient Simulator" (from M.E.T.I.) is 

used to train anesthesiologists. This requires fidelity in the area of drug reactions. 

The educational simulations involving human physiological systems do not necessarily require a 
hardware mannequin in the loop. Consider a situation in which medical students access, and 
interact with, a "virtual human" or "virtual patient" which is provided from a server on campus. 
With the trend in medical education involving externships away from campus and in a more 
clinical setting, distributed simulations serve as a valuable educational aid. 

Alternatively, consider a situation in which there is one "Human Patient Simulator" in the loop, 
and a number of "virtual patients", one for each anesthesiologist in training. The "Human Patient 
Simulator" could provide "ground truth". Each medical specialist student would be able to run 
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simulations on his/her own "virtual patient", and see the effects of their efforts manifested on the 

mannequin. 

What role could HLA play in the development of the aforementioned simulation capabilities? We 
note that in the present Stimuli SOM, one of the object classes is that of "medical drugs". At present, 
both a bronchio-constrictor and a bronchio-dilator are represented. A future evolution of the 

Stimuli SOM could be a suite of anesthesia drugs. 

There is recognition of the fact that any medical modeling and simulation must involve fidelity to 
the actual physiological systems. A recent on-line paper [DeCarlo et al] provided by the Center for 
Human Modeling and Simulation and the TraumaAID Project at the University of Pennsylvania 
addresses this question. Their approach is to use engineering mechanics techniques to model 
certain physiological subsystems, including the lungs. We found a mechanical engineering 
viewpoint to be helpful in the development of the object classes. Moreover, we adopted the 
functional physiological viewpoint for development of the Physiological SOM, as contrasted to an 

anatomical approach. 

How can the structure of the HLA be used to insure fidelity in the modeling and simulation of 
human physiological behavior when subjected to trauma or interacting with medical drugs (both 
of which are stimuli of a sort)? A reference Physiological FOM would aid in this effort. (It is>noted 
that several of the more typical areas of DoD interest, such as sensors and C4I, are considering the 
development of a reference FOM for their respective areas. See the reflectors at SISO for details of 

the ongoing discussions.) 

6.3       Distributed Simulation Considerations 

Latency 

Several issues arise in the implementation of distributed simulations which are interactive. The 
interaction between the simulations results from the communication necessary to convey 
information that is held by one federate, but needed by another. The distribution of the simulation 
can be over several machines networked in the same room, a local network, a network which spans 
thousands of kilometers, or the Internet. Networking could be done by Ethernet (or ATM), or the 
networking may be specialized, as in the case of a network of high performance workstations. 
Latency inherent in the nature of such distributed simulation may affect the integrity of the 

simulation. 

Latency arises from both hardware and software sources. In the discussion of network latencies 
given in Patterson and Hennessey [1998], there is a hardware latency to/from the network as well 
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as what is termed an interconnect latency that could include time for the information to "come over 
the wire" (important in long networks). Also, the extra time needed by the HLA infrastructure can 
be viewed as ä latency, even though it is an enabling software technology for distributed 

interactive simulations. 

For purposes of discussion, let us assume that only one federate is hosted on each machine. 
Moreover, the run time infrastructure (RTI) of the HLA will be assumed to be hosted on a separate 
machine. Recall that the interactions and the subscribe/publish information can only be passed 
through the RTI. So, in the case of the "Human Response to Stimuli" federate, there are three 
machines which are hooked together. There is no requirement that the machines be in the same 
room, on the same local area network, or even in the same geographical area. Let us assume that 

the Physiological federate and the RTTExec are hosted on two machines that are on a local area 
network on a university campus, and that the Stimuli Federate is running on a machine that is 
geographically located hundreds of miles away. Furthermore, let us assume that a mannequin is 
introduced into the simulation to provide "ground truth". This mannequin functions as hardware 
in the loop. Let the mannequin be interfaced into the federation such that it will mirror the 
conditions in the Physiological federate. Moreover, let the mannequin be hosted at a satellite 
campus that is equidistant from the two federates. Information from the stimuli federate will affect 
the physiological federate. At what rate can this be mirrored in the mannequin status? What are 
the data buffering requirements, if any? If the Internet provides the connectivity, how is the 

integrity of the simulation affected? 

Distributed Simulation and the HLA 

Simulation in general and distributed simulation in particular have been fields of endeavor prior 
to HLA. See, for example, the recent text by Hamilton et al [1997] which gives an overview of the 
various facets of distributed simulation. 

The arrival of the Internet has generated a new sub-area in the simulation field; that of distributed 
simulation over the world wide web. There are simulation tools which have been developed 
specifically for this "platform", e.g., SILK (See the References, Healy and Kilgore). A recent paper 
by Page et al [1997] looks at simulation over the web using SIMJAVA with remote method 
invocation. 

The status of HLA vis-a-vis distributed simulation over the Internet is an open question. 
Additional work of Page et al [1998] is looking at approaches for "incorporating discrete event 
simulation conceptual frameworks within the HLA". 
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It is noted that educational activity is thought to be one of the premier uses of distributed 
simulation over the web. An educational simulation could well be very "content-heavy", such as 

is the case with the physiological system modeling. Within the context of the HLA, the content is 
introduced through the Object Model Template component of the HLA. In the present effort, the 
work of the Physiological SOM is an example of the "content-heavy" SOM. 

6.4       Relation of Weather, Stimuli, and the "Virtual Human" 

One can envision training scenarios involving the "virtual human" and stimuli in a hostile setting. 

The "virtual human" can be viewed as a "virtual combatant". Consider the case in which the 
stimulus is the (global) chemical vapor cloud. Training scenarios can revolve around the use and 
proper maintenance of protective equipment. In this case, each trainee would be issued a personal 
"virtual combatant" which could provide "ground truth" as to whether the combatant was able to 
avoid the effects of the chemical cloud. After the combatant is protected, he/she could interact with 
the "virtual combatant" by sending a completion message. The physiological state of the "virtual 
combatant" could then be assessed, providing feedback. This would be another use of the "Human 

Response to Stimuli" federation. 

Weather and terrain both affect the concentration and location of the chemical vapor cloud. Both 
weather and terrain are large scale environmental features that have great impact on th'e war 
fighting scenarios. A recent SIW paper by Whitney et al [1998] discusses the experiences from the 
STOW 97 exercise from the view-point of environmental effects on war-fighter training. 

Integration of weather and terrain effects predate the development of the HLA; with weather 
servers having been developed in support of distributed interactive simulations. See the brief 
on-line overview of the WIND'S effort [Smith et al, TASC, web-site in references]. With the advent 
of HLA came the news to reconsider environmental effects in a new context. The online FAQ 
manuscript [Hummel, ANL, web-site in references] by Hummel addresses aspects of inserting 
environmental effects in DMSO's HLA. A more global view is taken as weather is now a part of 
the total environmental picture. In the FAQ," if a federation has environmental interactions that 
cross federation boundaries and/or if the simulation involves activities that can cause changes to 
the environment (i.e., dynamic environmental feedback), then the environment must be represented 
as objects and interactions at the FOM level." 

The vapor cloud stimulus can certainly be affected by strong winds. Since the environment, 
including weather, must be represented in the context of HLA, and include objects and/or 
interactions, the envisioned "Human Response to Stimuli" Federation could be extended to include 
an environmental or weather federate. 
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Recent developments in incorporating the natural environment into federations under the 
HLA/RH paradigm include the TAOS effort [Whitney et al, 1997] and the DEEM effort [Hummel 

et al, on-line manuscript, 1998, anl site in references]. The DEEM effort is the "Dynamic 

Environmental Effects Model", which was originally developed at Argonne National Laboratory 

as part of a U.S. Department of Energy effort to model and visualize the effects of environmental 

remediation. This model was part of the Joint Training Federation Prototype QTFp). Its object 
classification scheme had certain real world atmospheric, land, and water objects. What it did not 
consider as part of the Joint Training Federation prototype team was possible atmospheric objects 
such as "plume transport from smoke surfaces". Such atmospheric objects like air pollution plumes 
are similar in nature to chemical vapor clouds. The entity resides in the atmosphere, is subject to 
geophysical fluid dynamic forces, yet is not naturally occurring. It might be the case that this is 
available in DEEM, but was not implemented in the prototype. 

The TAOS, or Total Atmosphere Oceans System, is "being developed ... to provide tactically 
significant, high-fidelity atmosphere-ocean-surf environments to distributed simulations using 
HLA/RTT [Whitney et al, 1997]. TAOS provides spatial and temporal data from the ocean, 
atmosphere, and surf zones, in gridded form. The spatial data is three-dimensional. Also, linkages 
are provided between the simulation and the data source. It does not appear that TAOS is 
"running" weather forecasting models to provide this data, but it appears that it would provide a 
linkage to the weather data that was generated by such a source. TAOS will provide linkages to 
gridded forecast products (to be) resident in the Master Environmental Library (MEL) of DMSO 
[Whitney et al, 1998]. However, what is most interesting about TAOS from the view-point of the 
stimuli is the "embedded features" aspect. The environment (atmosphere-ocean-surf zone) is 
defined to have a base state which represents the more global general state. Any fine-scale or 
localized feature is to be represented as an "embedded" feature. The example of an embedded 
feature which is given in Whitney et al [1998] is that of a localized dust storm. 

It appears that what we consider as simple global stimuli in the Stimuli SOM can be viewed as 
embedded features within the framework of TAOS. Of course, while the attributes of the stimuli 
in the Stimuli SOM include those which convey an identity vis-a-vis the human body, such a 
representation is foreign to TAOS. Nonetheless, it seems reasonable to envision that the TAOS 
system would work naturally in conjunction with the "Human Response to Stimuli" federation. 

It is noted that the situation is in flux with regard to synthetic environments and environmental 
modeling. The creation of "SEDRIS" [See URL address in reference list.] as an "open transmittal 
medium" will have an impact on how any stimulus should/could be incorporated into or linked 
to an environment model. SEDRIS will provide a standardized Data Model as well as programmer 
API's. Part of the power of SEDRIS derives from the fact that the conceptual space from which it 
originated considered not only environmental concerns and models, but also the parameters 
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relevant to the warfighter. Insofar as a stimulus from the Stimuli SOM can be embedded in an 
environmental model, it will also be subject to handling via the SEDRIS methodology. Even if the 

Stimuli federate (as defined by the Stimuli SOM) is not considered to be part of any environmental 
model, but rather is considered to be a contributor to a synthetic environment, it will fall into the 
domain of information covered by SEDRIS in the future. Thus, any future implementations which 
involve the Stimuli federate (Stimuli SOM) in a broader context than just the "Human Response 
to Stimuli" federation with strictly local stimuli needs to consider the interface issues with SEDRIS. 
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GlSsöpriaryngrälNVTPSJ" 

FfäSrtiSfWWSr  
VägüsrW"(P"Sy  

RiespFä'fö'ryüüciEworR"" 
SpiriälCölümn (P5J~ 
PFiä'rynx"(PS]~~ 
Cärynx (PS)" 
TracRellPS) 
BröncKiälPSir 

Cä?i3röväscü1ä7DuctworR"' ÄrteryinBö3y" 

Aorta 
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Object Class Structure Table 

Class4 

ExWmälllliacÄrtRlPSr'"' 
ExternäniliäcÄrtnP'S)— 
TnteTriäniiäcÄrtRTFSr'""" 
TnremänilTä'cÄrtrpsy-— 
IlliacArtRTP'S)"  
niräcÄrtUTPS)'"""""— 
ÄBaömFäriefÄHrfPSr 
Äb^ömFärleWfR"(PSr 
ÄbWriiVrs"cÄrtriFST~ 
ÄraömVrscÄrtR"(PS)"'" 
RenärÄrt"(PS) "— 
'EsSp'lrägeärÄrnpSJ 
Tnte7cosHÄrF(P'Sy 
Bröncriiä'IÄrt'iFS')" 
'SuperiorPliremcÄrt"(P'S}""' 
SuBclä'viänÄrtriF'S)' 
CommönCaro'fiäÄrtr'fFS)" 
Sü'b'cIäviänÄrtR'iFS'J 

CömmönCä7öFäÄrtR'(P'ST 
BracTiTöcephali'cÄrt"(FS)' 
CöTöriä"ryÄrfefyR'"(PS) 
CöTöraryÄHeryL (PS) 

PüTmonä'ryÄrt'eryR"iF'S)~ 
PüTmönaryOTeryriF'S) 
PülmoriäryTrünF{PST" 

Descen"drngÄör{ä"(PSr 
ÄscendihgÄör(ä~{PS') 
ÄortTcÄfcri"(PSy" 
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Object Class Structure Table 

Classl Class2 Class3 

< 

VeininBody 

Organs H'earT(PSy """    """""""H 

Lungs" (PS) 

urganTcTt'CPTRS"   "   ""'" 'Cri'emöRecepfof CÖ2Sensör 
PHSertsör 
02Sensor 

BäroR'eceptöf B'ÄRÖ'ÄörficÄrcri"(PSJ'" 
B"ÄRÖCäröfi<3fSTnüs"(PS)' 

TffffäntSensof ÄveblärlrritahtSehsöf (PS) 
Brbricriiörelrrita'ritSehsor (PS) 

LäryhxrmfäTWSensö'r"(PS7 
TfäcReäTrntärrfSens'ör (PS) 

TissueGroups 'üp^CTLimBTTssueXPS) 
Heaar^e^RS'pTneTTssüe (PS) 
TöwerümBTissüeTPSy 
IntlliräcViscWPärTe'tTTssue (PS) 
Äb^ömVrsc'e'raTTssüe (PS) 
KrdifreyTissue(PS) 
'HeärtTissue (PS) 
EsopTagusTissüe (PS) 
UürigTissue (PS) 
RespfäTöryWüscfes ÄtöäömTnärjPS) 

Externallhtercostals (PS) 
InteTharri'tercostals (PS) 
Diaphragm (PS) 

Cavities NäsalCavity (PS) 
ThoracicCävity (PS)               ; 
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Object Class Structure Table 

Class4 
InternalllliacVeinK (Kb) 

lii'ternäffllTäcVernrFSr 
ExternäTlll'cVeiriR''(P'Sr" 
ExteTnallllTacVeiritiP'ST" 
'SüperiöWenaCavä"(P'Sr 
Infe?rorVenaCävä"(PS") 
Renä)VeTn"(P'S) ~ 
Ph'renicVein"(P'S)' 
HepaficPorlilVein'TP'S)""" 

Ä2ygösVeTn"(P'S)""" "' 
BräcHöcephalicVein'R'^PSy' 
BracHöcephaircVeTnC"(PST" 
Sub'cläviäWeiriR"(P's') 

S'ü'BcläviäriVeifiC'(P'S'r 
'Jügüräfyeins'R"(Psy~ 
UugülafVeinsr'(Psy 
PüTmönäryVeTfisR"(PS) 

FülrnöhafyVeTrisC'fP'ST"" 
'CoroharyVeTh'R"(PS'r 

Cö75haryVeTn'r(PSy" 

MeaüTCÖ'2R'ecpf(PSr" 
raeäüFRR'ecpfFST™" 
CäTöföSRecptlPS}"" 
ÄörtIcölR'ecpt'tP'S) 
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Object Class Structure Table 

Classl Class2 Class3 
Pleuralüavity (HS) 

CfiärüBers HeärtChaüribers VerieTcTeLeff"(P'S) 
VenfficTeRiglitlPS) "~~ 
ÄffläleftlPSy ""'"""  
ÄtrläRTglir(PS)'  

Valves HeärtVärves ÄortlcSemlLühärValve (PS) 
'PüIrnö'narySemiLü'nä'fVälve (P 
'MitFälVäTveFS)"     -         " 
Tffcu'sprdVäTve (PS) 

FpTgTöIfs "(PS)  ~ 
UumpeäZönes rürigCöndüfcFrigZone (PS) 

rüng^espTratoryZönepSy 

Human (PS) 
CäTäTövascüläTSyslern (S) 
RespTfälföly'Sysfern (S'J 
BoayEnvTronWalfTx (PS) 
Meclü'llRe^S'encfCornpüfe (S) MeäülläRegülätöryCehter Me^üirävasömötörReg (PS) 

Me^iräCäfdTöReglPSr"--" 
MedülläRespirReg 

Manager Federate 
Federation 
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Object Class Structure Table 

Class4 

TnspTrälölyC'enfefTPSr 
ExpiraffiryCeifiierlpSy ~~T 
PhWrTOWxTcTIntegrätron'Cenfer 
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Object Interaction Table 

Initiating Object Receiving 

Interaction Structure 
Class Affected Attributes Class 

Startfcxpiratory InspiratoryCenter activityötate ExpiratoryCenter 

sfä'füs 

'CeäseTnha'le EpigföfiTs staius TnspiratölfyCenfef 

InTTätrönMäxImum Uüngs LüngVölume Fheürnötäxic7rnlegra 

ÜTiängeCycleTime PneumotaxTcTInt'egrä 
tionCenter 

äclivRy'S'fäte ExpiratöfyCehTer 

slätus IhspirätöryCentef 

Opeh'EpIglSffis Fneümö'{äTic7lhTegra 
tionCenter 

äcfivrfy'SlEä'te Epiglottis 

status 
ExpiraföryCerifer CycfeTirhe 

äcfivTtyStäTe 
status      ""    ~~" 

CröseEpiglöffis Fneümöiaxic/Irifegrä 
tionCenter 

äcfivffySläTe Epiglottis 

status 
CönslEncWöncfirales Brohcri'iö'leTrrIfarilESer None Bronchia 

IrntäriKSenseä ÄveöTärFritänfSehse ÄveWrlfrlärifSensö" None PneümöTäxföMegfä' 

Brönch'iöleTrrTiäntSer BröncfilöIeTfriBinlSeii Nörie PrieürnÖtaxii^ritegfä 

UäifynxliTKänTSenseä IZärynxTm£ählSensor Klöne Prieürhölä'x'iöTnteg'rä 

TfäcfieälrrifäTrtSerfs TrächeälmfänTSens None Pneümölaxic/fiifegra 

Irf'S'ensö'rT^cfiväfed TräcÄctfSr BöäyEnvTroriTSräfiTx None Trachealrritantöens 
or 

CäryÄcffS BötfyFnvfroh'Kläffix flöhe LaiynxlmtanlSensor 

Bföri'ÄcflS' BoäyEnWöiiRläfnx None BföhchTöTelrnTänfSeri 
sor 

ÄvelÄcffS  BodyEhvirörilWatrix None Äveofäflrfita^'tSensö 
r 

üharigeTirleryDIärfi'e 
terCommand 

DIläfeMery TWeäüiräVäsömölörPr 
eg 

BFWöjiiföfTissues ÄBäömPäffeWÜI 
ÄBäöTfiP'ärTeWfR" 
ÄrxIö'mViscÄfffl 
'Äb'ä'örWrscÄrtF 
RenafÄ'rf 
'CörrimönCäföMÄrtr 
TIliäcÄrtü" """ 
B'rarich'iälÄrl 
EsöphageärArl" 
ExternänilTäcÄrlU 
Sup¥nö7PHre?flcÄrF' 
BräcffiöcepfiähcÄrt 
CöTnmönCäfötfdÄrtR 
ExWnällllTäcÄrfR"""" 

Cöföh'äry'Ärtery'C 
CöföhäryÄrleryR 
ThtercöstäTÄrt 
Sü'BclävräriÄrtR 
"SüBcIävränÄRC 
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Object Interaction Table 

bject/Area 
Interaction 
Parameters 

IniV Sense/ React 
Affected Attributes 

status None IR 
äcBviiyS'fäfe 
äcBvifySBte None IR 
None None IR 
CycleTime Direction IR ■-■'■"._". 

CycleTime CycTe'C'naftge 
status None IR   ; " 

status None IR : 

Diameter Amount IR 
Nörie Location IR '  
None Location IR 
Nörie Location IR .... 

None Location IR 
Status Tüfhöh IR 

Ueveloflmifänf 
Status Türnöh IR"""'"'"""""""""" 

LeveTöflffitäni" 
Status   .: . , Türriön IR 

UeveToflffffärit' 
Status Türriön IR :■■■■■    ''."""  

reveTöflrifKärit' 
Diameter Amount" IR       
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Object Interaction Table 

Initiating Object Receiving 

Interaction Structure 
Class Affected Attributes Class 

PulmonaryArteryL 
PüIrnöharyÄTfe'ryR 
MäcÄftR""""""  
liTefnäTIIITäcÄrTL 
InWhaTIITacÄfffr 

CönsfffcWtery MetfüTIäVäsörnöTörR' 
eg    .■'.:■■ 

BPMönitorTissues ÄDÜömFänefÄrTR 
ÄbclornP'ärlefÄrflL 
TTOönMscÄfffl 
TOcfrfflscÄrfR" 
TSräcfiiöcephälicÄrt 
BrörichialArt 
CörhrriönCäroticlArtL 
Cörnmönüäröl'aÄTtR 
CöYönäryÄrteryL 
^CöTöhäryÄrlefyR 
EsöphägeälArt 
lExWrianilTacSfTC 
ExtemällllTäcÄrfR 
IlliäcArtL    
TIliäcÄrtR''"'- 
TrifercöstalArt 
PulmonaryArteryL 
PulmonäryArteryrt 

RenalArt 
Süperiö^PhrenicArt 
SübcIäviänArtR 
SubclavianArtL 
InWnäTlinäcÄftL" 
IhWnäTlirä'cÄffR 

TissDTsfressTräns 

/ 

SympÄb^ofnVTscNV 
SyrnpExtlliräcNV  
Syrri'pSuBcIäviänNV" 
SympEsöprigrW 

Nöhe WeTüiräVäsö'fnöfö'rR 
eg 

SyrnpIntlllTäcNV 
S'y'iTipCä"röliäN(V 
Symp^röncrTiälNV'"" 
S'ympRenäTfW 

TissüeüTsiress TrssD'isffessh' üüngTissüe MetabolicRate SympBföncRrälFIV 
pÖ2öfTissüeGrp 
pCÖ2Wäste '  

TissüTsffessg EsöpTiägüsTissüe MetabolicRate SympEsöpKg'NV" 
pOZöfTissueGrp 
pTO2Wäsfe ~~ 

TissDTstressf KiäneyTissüe MetabolicRate         jSympRenalNV 
|pö2ofT(ssüeGrp      j 
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Object Interaction Table 

bject/Area 
Interaction 
Parameters 

Iniü Sense/ React 
Affected Attributes 

Diameter Amount TR"  
Diameter 

None p02TissGfp 
Uöcäfiön 

1R—   - •   •      " 

pCÖZTissGTp 
wfiTcriPrö'B 

None p02ofTissGrp TR     ~" '    """ 
ip'CÜ2ofTissGfp 
wriicfiPröBlefn  

None pÖ2otTissGrp KR  '" "*""'  " : 
jwhichPröblem 
[pCÜ2öfrissGrp"    ~~ 

None |pÖ2ofTissGrp       , iR" ':/,;. ■ 
(pCÖSöfTissGrp 
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Object Interaction Table 

Initiating Object Receiving 

Interaction Structure 
Class Affected Attributes Class 

üecreäseHeäftSffoR' 

pC02Waste 

Tissülsfresse ÄDBorriVisceraTissii MeBIBöTicRate SympÄMomviscNv 

pÖ2offissüeG'rp 

pCÜ2Wäsfe"""""" 

TisslDTsffesscF MiäcVTscNPäffeTlT 
ssue 

MeBBöTicRate Syriipln(ITiräclW~ 

pü2öfTissüeG'rp 
pC"ö'2Wäsfe """"""' 

TrssTDlsffessc CöwerGmbTissüe MefärjoficRä'te Symp'ExfllfiäclW" 

pö'SofTJssüeGrp 
pCÖ2Wäsfe" 

TissDTsffessb" Heädr^eckSpifneTiss 
ue 

pö2öfTTssueGrp 
MeSBöFcRäte      ""' 

SympCarotidNV 

p'CÜ2Wäsfe""""""""~ 

TrssüTsfressa üpperLimbTissüe MeSBoficRate SympSüEclFviaTiNv*" 

'pö2öTfissüeG'rp 

pCÖ2Wäste 
VagusNV Rone Heart '  

IhcfeäseT-feärifSfröRe SyrnpätheticCärdläc Nöfie Heart 

H'SFökeVölümeD'ecf MedülläC'äfdiföReg BPFTeärfSysMönTför VagusNV 

H'SfröTceVölüTnelifTcrT MedülläCärciiöReg' BPffeartSysIvfönTtör SympatneHccardiac 

HeärtRäleCommanö' 

HelirtRäTeTrans 

ChemPl^äfäsyrnTr' 
ans 

PäräsymlncYeäseRä Vägüs'NV Nöne Heart 

IncreaseRäle SympMieficCärcliac Klöne Heart 

DecreaseRäte VagusNV "Rone Heart 

PäfäsyrnHearlRäfel 
IncreäseReärliRäfe""' 

MeäüllaCaräiöReg 
MSfüTßC¥räTöReg~' 

BPReärt'SysKI'önTför 
B'P'HeärtSysKlönirör" 

VagusNV 
SympaTKeticCardiic 

ü'ecreaseHeaTtR'äfe WeäüT(äCar3iöReg BPHeärlSysMöniför VagusNV 

Me^ü'IIRecvSen3Cö 
mpute 

Rone VagusNV 

ChemPHSympTräns Me3ü'IIRecvSenäC"ö 
mpute 

Rone BympätfielTcCafdTäc 
Nerve 

ReTäxTräiisA InspiratoryCenter None PhrenicNV 
Ih'tefcösfäTNV        " 

ReTäxTfansB ExpiratoryCerifer Nöne Äb'äöniTnälNV 
Th'tefcostäTNV 

'ConffäctTfä'hsÄ' TnspTratbryCeriter None TntefcösfaTNV 
PhirehicNV 

UonFäctTfähsB ExpiratöryCerilEer None Äb'dömiriälNV" 
IhTefcösSINV 

FteTäx ReläxABäfömrnäTs ÄBcföfnlnalrW None ÄBäöminäl 

ReliixInternäTInTercd IritercöstalNV None Internalntercostals 

ReTäxExTSmäTInWcc InfercosialMV Rone Exterhällhtercostals 

ReläSÜTäpFTragm" PhrenicNV              jNone Diaphragm 

Contract CönfifäcfD'iäphrägrn PhferiicNV              iNohe Diaphragm 

Cönträctlhternälllhter IntercostalNV      ; > jNone Internalntercostals 

Üön1räcfl5<terriännfe IntercostalNV     :; jMöne Exterhällhtercostals 
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Object Interaction Table 

bject/Area 
Interaction 
Parameters 

Init/ Sense/ React 
Affected Attributes 

whichProblem 
None pö2öfTissGrp 

p"CÖ'2ö'fnssGfp     " 
IR 

whTcriPröbTem 
None pXEoTHssGrp 

pC'ö'Zö^ssG'rp" 
IR 

üvnTcriPröbTem 
None pö2öfTissGrp 

'pC'ö'2ofTissG'fp~™"""' 
IR 

wfiTcriProbTem 
None p02öfTissGrp 

'pC'ö'2'ö'fTissGrp 
wriTcriProblem 

IR 

None p02ofTissGrp IR 
wriicriPröbTem 
p"CÖ'2'öfTiss'Grpr~~" 

SGökeVölüme Amount IR -,,,- 
StröKeVölüme Amount.-.--. IR        ' 
None Amount  ;       - IR-'::,,^^> ■■■•-.. 
None Amount  ■.,., IR 
HeariRäte Amount              : IR 
HeäHRate Amount ■ ...- IR 
HeärtRäte Amount IR 
None Amount IR 
None Amount IR 
None Amount IR 
None DecreaselriSV 

DecreaselriflR 
IR 

None IricreaselnHR 
Ihcreasern'SV       ~ 

IR 

None Amount IR 

None Amount iR"":"""":"""" 

None Amount IR 

None Amount IR  ; ■■;:■"", 

'CönCücffönlleveT Amount IR 
CöhtractiöriLevel Amount. IR 
CöntfäctiöriLevef Amount IR 
CöhffäctionLevel Amount IR 
CöriträctionLevel Amount IR 
CönfräctionLeve! Amount IR 
ConfractiöriLevel      Amount IR 
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Object Interaction Table 

Initiating Object Receiving 
Interaction Structure 

Class Affected Attributes Class 

•   jContractAbdommals AbdominalNV None Abdominal 
Re1ürnTöN'örfnaTpö2 VägüsrW 

'GIössöpBaryri'geäTrT' 
None Meäijirä'CärdTdReg 

Löwpö'2 VägiisNV None MeaullaCardioReg 
(Slössop^äryrigeäTN 

TncfeäseBP' GTössop^äryngeaTNf 
Vä'gu'sNV'   """ 

None MeaulIaCardloReg 

üecfeaseBP Vä'gusNV 
GTössop^aryrigeällrT" 

None Me^ü'lläCärdiöTJeg 

Mänäger.Federate 

MähagerFelerate." 
ServiceLog 

ÄTerf  Federate None Federate 

ÜBjeBTn'formätlön Federate None Federate 

PüHITsFiihgCläss Federate Nohe Federate 

SuBscriB'ingCräss Federate None Federate 

SerwceUögÄ'rgü'rri'e 
nts ; 

Feä'e'rafe None   .. Federate 

Manager.Veäiefäfe. 
Action 

RfequestFüB'licatrö Fe'äerafe None Federate 
ReqüesiSüBscriptT Federate None Federate 
SetTimTng Federate None Federate 

Req üestöBjec'tTnf ö'r Federate Horie Federate 
'NlötfifyÄtfriBüieStat 
e 

Federate Hone FecTerat'e 

Control Federate None Federate 

ManägTFrFedera'te. 
Action.RemoteServ 
icelnvocation 

DöResTg'nFederätiö Federate None Federate 
DoD'eTeTeöBjecf Federate                jNone 

.            ...    .,,  .   ..■             I       ..    ■...     •   :.   -.        ■       • 
"'.■."         1               "'         ■ 

■;■■-                        j   <y 

Federate 

i 
1 
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Object Interaction Table 

bject/Area 
Interaction 
Parameters 

Init/ Sense/ React 
Affected Attributes 

ContractionLevel Amount IR 
BPHeärtS'ysTtföniför p02Välüe 

IR„.,.._ 

B'PHeärtSysWIoTfilEör' pö'2Vä'lüe IR""  

BPHearGSysWoriilBr Amount IR 
Löcäfiöft 

BPHeaTtSysTÄöniför Amount IR 
Location 

None ÄlertSeverity IR 
ÄlertTexü"""""    "" 
ÄlertlET" "" 

None ObjectlD 
Uöckeä'Äffribüfes""' 

IR 

RegTsTeTeäCläss 
RepT-esehTeiäfCTäss"' 

None ObjectClass IR";,V;? ■    ■ 
InferäclIönCIäss 

None ObjectClass 
Ihleräcirön'Cläss"""' 

IR'":.".;     A 

None Hähdlel       ■;■; IR"'""".:   ..."'.'"'■■■■■"" 

Handle'2 -    r— 

HäridleSet 
ÖTSjTcflDoFCöünr"" 
TägörlläbeTÖ'rNärh"' 
Time 
Enümeraffön 
Boolean 

None None IR 
None Nöne IR  
None FedRepörtPeriöcf IR 

TfmeIRfepört'Pefföä 
ÖBJectlRepö'ififP'errö" 

None ObjectlD IR  
None öbjectlü IR 

ÄHrfbü'felD'' "    ~ 
TöKenSfäYe 

None SetServiceLogging IR 
SetLbgFile 
DeTeteübjecJf     ~~ 
ÖeqüeüeFIFO     ™" 

None ResignAction IR ., 
None ObjectlD IR 

Time 
tag 
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Object Interaction Table 

|                  Initiating Object Receiving 

Interaction Structure                          «,                L*. v., «~-i. » Class            Affected Attributes Class 

jDc-SetLookahead   jFederate                {None Federate 
[UöSelTlmeCönsTräiPeSeräle -.              {None Federate 
|UöTüFriRegülä!Tön {Federate                jNone ■ Federate 
[übTüfnRegüTätrö'ri ] Federate                jfllone" Federate 
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Object Interaction Table 

bject/Area 
Interaction 
Parameters 

Init/ Sense/ React 
Affected Attributes 

None Lookahead IR 
None "State"       "" """"""" w~-~ " 
None None 'IR"   -■ -""..... 
None None "IR   "  
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

Nervousuuctwork Transmissioni-actor double 1 

Heart '" HeäHRäte döüBTe f 
SFökeVöTürne döüBTe 1 
CärcliäcDülpül äöüBTe 1  . - 
PenpherälResisfinceTöfaT 'döüBTe T" 
FörceöTCö'riffaction döüBTe T     -       •■--  • - - - 

BTöööFressüre döüBTe" T 

Lungs rürigVöTüme äöüBTe 1 
TnTefnäX'üngPressüre döüBTe 1 '  ~ 

överalTÄIrwäyResSfänce äöüBTe f 
TOälVölünie äöüBTe T™ 
DeädÄir'Späce äöüBTe T 
RespTfäföryRäfe döüBTe T 
CüngC'ö'rnplTänce float' r-"""""""    ~ 
TnspTrätoryCäpäcify 'float T" 
VitäTCapäcity flöät T 
TöfäOngCäpäcTty 'flöät T ~   
InspTräB'ryReserveVölüme flöät 1 
ExpirätöryReserveVolürrie 'float 1  
ResTdüäTVöTürhe float' 1 

ImtantSTensöf Location ;.:;-.   . :   ; string 1 
Status siring 1 

Tissüeüröüps MetaboIicRäte döüBTe T 
pCÖZWasBV.   "     " double 1 ♦ 
p02Demand döüBTe 1 
PeripherälResistance double 1 
ö2FxfräcfiönCöeTficieni döüBTe T  
PercehtCardiacöutpüt flöät 1 
pö2öfTissüeGrp 'flöät 1 

Epiglottis status string T 
Human""  'HemogTöblrvBlnäTngPercenT 'flöät T~~    "" 

Age döüBTe 1 , 
Weight                döüBTe 1 
TempeTäfüre flöät' 1 
H'umähStäte Hü'manSfäieüaia 1 
ShühfFäctor döüBTe T" 

AWeryifiBocfy •pöZIri döüBTe 'T 
FIö'wRate döüBTe T~. "~ 
Diameter dbüBTe T .. 

-pCÜZIn  "  "      ." flöät 1 
Aorta •pö»n  döüBTe 'T 

pCÖ2ln double '1 ;' " 
FIowRate double i  
Diameter döüBTe T"""" ":;" 

VeininBody *FIöwRäte döüBTe T 
Diameter                           jdouble T"" '" 

04/27/98 17:25:43 1/18 



Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 
— 

N/A hundredths perfect always 

Inverse time (per minute) huri'dred't h"s perfect always 
_!_ .        .......... hundredths perfect "always 

ml/rniri hundredths perfect always 
perfect always 

tenths perfect always 

'mm Hg h"üh"äfeWfs perfect always 

cm'3" tenths perfect always .... 
perfect" always 

perfect 'always .... _j ...... . . . 
tenths perfect" äTwäys 

m   
tenths perfecf always 

Inverse time (per mffiufe) tenths perfecT always 

DSnTECT ""'"  hundredths perfect" always — 
m    tenffis       .;-;-■.■ perfecf always 
m  

tenth's perfect always 
_,   .-.-..-.- tenths perfecf always 
^._..--.    . .„——...— 

tenths ,'.::v perfecf always _. 
ml """ "" tenths .-.-,;-   ./■■■■#-::■:'.'■"■;-!; • perfecf always 
7fi(.... .—___..__.—._—. 

tenths .- perfecf always 
WK... ......_........„..-...„. 

WA   i,       -,,^ ■*(,.,;,,/»■ perfect"" always r-..-..:.-^,:-.:::-:.u: x 
N7A........._„ ....................... TOA" """"       """" r—-- perfecf" always 

perfect"" always 
rhrriHg hundredths   .■-,,:■.. perfect" always t 

mm Hg hundredths "perfect always 

perfect always 
perfecf always 

percerifage tenths perfecr always — 
mm" Hg tenths perfecr always 
WK . 

"N/A '  perfecf äTwäys 

percentage tenths 'perfecf always 
perfecr äTwäys 

perfecf always" 

'degrees Färenhelf tenths perfecf always 
WK    'WK~ "   "      •-- — •N7Ä"      -•••••—     - - N/A ...... 
percentage tenth's" perfect always 

mm "Hg tenths perfecf always 

tenths perfecr always 

mm tenths" perfecf äTwäys 

mm Hg ■tenths perfect""" always 

! jperfect always 

j                                       jpertect always 

{perfect always 

.■■.-,-■ .-•■! ■               .                  -  [perfect ■■...■.. always 

jtenths ■■:■           '.■•-•■'■■-■■:■■■■ j perfecf .-v.           - always 

{tenths jperfect always 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

Static N UR 

"CöncfiliönäT Ifcnangecf TÄ ÜR 

CcmcTiffönäT Up'öri change TÄ"                           " UR 
"CönäTtrö'näT Upon change 

TA„. _______.-. 
UR 

CöndTtröhaT Upon change TÄ™ UR 

CöncfiftöriäT Upon change TÄ""""" " "  '"" "" ÜR 
CöfiaTtioriäT Tfchähgecl TA ": '"""              ' ÜR 
CondTtrön'äT Upon change TÄ" ÜR 

Cö'n'dTtiöri'äT Upon change TÄ           ~ ÜR 

Cö"ndTtrö"h'äT Tfchähgecl TÄ""""  ~" UR 

SBBc TÄ""""""" '                  ■    " ÜR 

Static TÄ "-.--. ÜR 

Periodic Every'cycle .-....:. TÄ"   " ÜR 

Static TÄ" UR 

Static TÄ"""'""'""'""'"';. , ÜR 

Static TA  ÜR 

Static TÄ UR 

Static" TA ÜR ; ,.;■.: 

Stäffc TÄ ' '""  UR 
Static TA""  UR ,.-..■..-., 

Static N' UR 
Cöri'äitiöhäJ Uponchange Kl UR 

Cöndltröriäf Tfchähgecl N ""      "" """"""""" UR ■:.•.:.; -—:;v. 

Periodic Every cycle N UR                                t 
Conditional Every cycle" N"" UR 
Conditional Tfchähgecl N ■;■■■■;■■■'■■■':■":, UR 
Static Kl 'UR 
CönäTtrönäT Tfchähgecl N UR 
'Cön9TBönäT If chähgecT N    '  'UR 
Conditional Tfchähgecl 'Kl" "               " UR 

SEffc 'Kl     ~" """" 'UR 
Stale N  ÜR 
Static 'Kl ÜR 
Cöh'ditiöriäK If changed "Kl"""'  ."..,.■ ÜR 
Conditional 'Tfchähgecl N      'ÜR 
Static N  ÜR 
Periodic 'Every cycle 'TÄ" ""■' '            """" 'ÜR'""""  

Conditional Tfchähgecl TA 
.Ü1R„._ .     ...... _ .. - 

CöhditiönäT Tfchähgecl TA '  *ÜR 
Periodic Every cycle "TÄ UR 
Periodic Every cycTe TA UR 
Periodic Every cycle TA ÜR 
Conditional 'Ifchahgeä 

TA                       .......;..........................  UR 
Conditional Tf changed "TÄ UR :'■    '"■ 

Conditional Tfchähgecl TA      ,        ,.„.    ....;,......:.......;.;....... *ÜR 
Conditional Upon change TA "UR 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

p020ut float 1 

pCüzö'ü'1'"' "' ••■"••''■•••'•"""••• float T"""" 

Pharynx D7äm''etef' float If 

Larynx Diameter float f 
Trachea ülänfietef float" f 
Bronchia Diameter float' 1 

S'pinärCöTürri'h CeTebTöspinälFlü'i'dPH 'double 1 

rTäsäTCä'vity KI'äsäTC'ävrryVöIü'rrie double 1 

FföwRate float 1 

Thör'äcTc'C'ävity ThöfäcTcCävrfyVöTüme float' 1 

PleurarCavrfy PleiifälCävi'fyVbTüme döüble 1 

Äbclönilhäl CönffäcfiönUeveT double 1 
ExtemällntercösöTs CöWäcfiönüevel float. 1 

IhWhäTnfercos'fäls CöTiffäcfiönUever double" 1 

Dräphrägrri Cönfjäcfiö'nUeveT double 1 

CüngCöMücfirigZö'he Alrway'ResIstance double 1 

L¥ngT4espirä'föry2örie' pö'2sfäreB'lööcl double 1      -■■: 

p"C02sfäreBTo(xl double" 1 

pö2'lnspireaÄir double I'-.-. 
pCÜ21hspT?eäÄi'r" double 

1.................. 

rö'2üiffCöeiT """"" """", double 1        - 
ü2üiffCöeff"    ""'" double T ~ 
pöSöuf,                         ' double 1 
pcra2DuT—■—  double 1   ■■■"..   ■■ t 

DMinverse float 1 
MembräneSürfäceÄreä float '1 
WTerriFfäneThlckness float T             """ 
ÄveolarVentiTätiönRäfe double T"  

B'ÄRÖ'ÄörircÄrcTT Location 'double >r__ 

Status double 1 
BPÜnähge double T"" ■""""      ■""""" 
Dlfe^tlönBFCbäh'ge string 1 

B'ÄRÜCaroWSTnüs Uö'cä'tTöh string 
^ 

Status stnhg K      ■""""' 
TSPChähge 'double 

>T                   .. „ 

DlfectlöhBP'Cfi'änge string 1 

MedülPHRecpT ~~ """ Töcätiön string" 1 

pTHCerebröSpTriälFlüid double T~:   ""      " ~ 
'Status string 

,T_    .                                . 

'Cä7öfö'2Recpf Location string T' 
pö2                 double *i ;:  
Status string ii 

Äörtic02Recpt Location string |T~ 

PÖ2 double if-"      - 

Status string IT   ■"""■ 
HeartValves Position string IT -."   "   ■' 
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

mm Hg tenths perfect always 

mm Hg tenths perfect always 

mm tenths perfect always 

mm tenths perfect always" 

mm fentns perfect always 

mm tenffi's perfecf always 

fiündrecRns perfect always 

afiS Integer väTüe perfect always 

ml7mln Integer value perfecf always 

cfh'3 TfilegeTväTüe perfect   ..,-, always 

cm'3' huhäTeä'fhs perfect               ■■■■■, always 

percentage h"ünäfeäfh"s perfect always 

percentage fentn's" perfect always 

percentage rrühcffeatRs perfect always 

percentage hünäreclfhs perfect always" 

■ -' 

perfect always" 

mm" Hg h"ünäreWis perfect afwäys 

mm Hg                         ^ h'ünfffeäfhs perfect always 

mnTHg nünäreä'f.hs perfect always 

nil Hg hunä^eäfffs perfect always 

ml7mm7mm Hg   , 'hündreäfJis perfect always 

OTrnThVmmHg n"üh"äfeatRs perfect always" 

mmHg fentns" \ perfect always 

mm Hg tenths" perfect always                            , 

perfect always 

cm"2 fentns perfect always 

mm InfegefväTüe perfect always" 

üüfiTri tenths perfect Ifways 

perfect always 

perfect always" 

percentage rTünäreaths perfect always 
perfect always 

perfect afwäys 

perfect always 

percefitäige thousandths perfect -always 
perfecf -always 

perfecf "always 

frünäreäffis perfect always 
nm _ „ _.  ♦fq7Ä— --•'•>  perfect always 

perfect always" 

mm Hg thöusäncfths perfect always 

N7Ä     ■ -fl7Ä - - - —— — perfect always 
perfect afwäys 

mmHg fhöusTriäths            -  , perfect always 

perfect ■■.. always" 

N/A "N7A perfect always 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

Periodic Every cycle                       j TA UR 

Periodic Every' cycle                       j TS~~"    ""     .""' UR 

Static ITA UK 

Static TA   ■ UR 

Static TÄ'""""'""""""   _ UR 

Conditional Tfcnängeä TÄ         " UR 

Conditional Tfcnäfiged TA'     "    '      '"" UR 

Static Nl    """""""" UR 

Conditional Tfcnängecl N         " UR 

Conditional Tfcfiangeä TA""";,,. UR 

CöncTiiTönäT Tfcnängecl 
TÄ ..     ..       _ ... 

UR 

'Cönaiti'önäT Tf cnäh'gecl N"" "      """"""" UR 

Conditional Tfcnängecl N "" "     '""""   ~ ■,   . • .' UR 

Conditional Tfcnängecl N """""""     ""' UR 

Conditional Tfcnängecl N   ...-,..-.:, UR 

Conditional Tfcnängecl TA" ■"""       """""" UR 

Periodic Every Cycle N      " '""""" UR" 

Periodic Every cycle TA~"           """    '"" UR" 

Periodic Every Cycle TA           '          ■""'"   " UR 

Periodic Every Cycle TA    " UR 

Static -.., 
rK      „„...-...„„_..._„.. . . 

UR 

Static TA" UR 

Periodic Every Cycle TA- UR 

Periodic Every Cycle TA UR                                 » 

Static TA" UR" 

Static TA  UR 

Conditional Tfcnängecl TA  UR 

Periodic Every Cycle TA UR 

Static 
hKI  TJR" 

Cön'äTtrönaT upon change N UR 

Conditional upon change 'N 'UR 

Conditional Upon change "R UR 

Static N TJR 

Conditional Upon change 
N__   -_..._.._....-.....-..........— 

'UR 

Conditional Upon change 'TO "" TJR 

Conditional Upon change "W UR 

Static 
>]S|...._.   .. ...      ...——    - 

TJR 

Conditional Upon change - 
]S1„... _   .............. 

UR 

Conditional Upon change Tsl """■    ——- UR 

Static 
.^j..... ....................... 

UR"         

Conditional Upon change N ' TJR 

Conditional Upon change N'""" "'"""""'     '"    "" "UR  ~~" 

Static N'" :",."", TJR 

Conditional Upon change   . , .. ; ; 
N..........„:.....„.-„....™.....-.-..-- 

TJR   "" 

Conditional Upönchange          - 
N................,..„,;, ^            ^ 

TJR 

Conditional If changed N""""""""  ■UR- 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

HeartChambers HeartühamberVolume float 
EfficTencyöfCönlfäcfföfi double 
.„ü21.„—........ —... 

ä'öüBTe 
pü2üür"""~™—""   '"" döüBTe 
^ö2|?j...„....™.„..........      . 

double 
pC'ö'2'öüf —   —" äo'üble 

MeäOTäVäsömöför'Reg status string 
activity StäTe string 
BP'MöWörTTssues string 1+ 

MecTülläCiärSlöReg status string 
äctlvIty'StäTe string 
B'PHearfSysMöfiüör string 1+ 

MecTülläResprfR'eg status string 
äcBvIfyStäte any 

InspTrätoryCenTer CycleTime loll 
ExpFrati5ryCe'nTef "CycTeTTme float" 

WfecTüTC'ö'2Recp,f Location string 
"Status string 
pCÖ2 float' 

B'ö3yEhvTfönK?läTfTx Exfefhä'lTerrip double 
ÄirPressüre double 
ÄIBtüoe                   "' double 
UöcäfiönDafä LöcäfiöriXY 
Humidity double 1                                    » 
ÄirCömpöhehts ÄirCöhstitüerilPercehl 
Bödy'Äffecföfs string 1+ 

Federate" FederäfeHöst string 
FederäteHandTe string 
FederateState string 
FederäteKTärne sfrTng 
RTIversiön sfring 
Tn'mlWfänagerS'fäiie' string 
FederäteLöökäheäd string 
FederafeTime string 
TimeCöhstraiheä sTffrlg 
TimeKegiüläirng' "sfrTng 
FIFÖlength" """"""'      " sfring 
TSÖlength  string 

'üelfüeüeFIFÖäsync sfrTng 
TötälObjectCoüht sfring 

1                          :   ■        —, 

HoldingTokensÖbjectCou string 
DeTetedObjectCount string 
NümÄttributes string 
NumParameters string 

Federation FederätiönNäme sfring   »  » 
FederätiöriStäte string 
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

cm3 integer value perfect always 

percentage Integer value perfect always" 

mm"Hg' tefiffis perfect always 

'mm Hg lenffis perfect always 

riim Rg tentTi's perfect" always 

mm Rg ffiöüsäncflfis perfect always 

N7A" "  """ 
nm..........—_„___._.. 

perfect always 
WK  - 

N7Ä" ~ " perfect always 
WK .. .. WJsr~——_„_____ perfect always 
WA -..-..- 

N7Ä"'  perfect always" 
m ._, N7A" '      —— • perfect always 
JJ^— ■ --••-••" WK~—          —— perfect always 
N7Ä.„..„„ . —' 

N7Ä ""'"""                 ' 'perfect always 

perfect always 

sec lenffis perfect always 

sec tenths perfect always 

N7Ä" ""' N7Ä """"" ""   "" "" perfect always 
fg7Ä...„..-.....„-----:-...-....~...;...~.. ro^r„._™_™_^_ 

perfect always 

mm Hg            :r <     , lenffis -,■■;- perfect ■;■-.-■ always 

'degrees Färenfieir integer value -,.--      ■..;;^.j >> perfect always 

rfim Hg Intege'FväTüe perfect" v always 

m Integer value perfect" .:   y . :   ..   ,; always 

N7Ä~~~~- 'NÄ"""'™"""—'""''""""""™''''' <N7A"—" N/A 
perfecT..'     , always 

N/A             "" '"""""" N/A 'WK~~~~ N/A                                    ' j 

riim Hg lenffis perfect- always 

perfect always 

perfect always 

perfect always 

perfect always 

perfecf always 
perfect' always 

perfect always 

perfect' always 

perfect always 
perfect always 

perfect' always 

perfect always 

perfect always 

perfect always 

"perfect always 

perfect always 
perfect always 

perfect always 

perfect always 

perfect always 
, . ■ . 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

Conditional Every Cycle N 
___....„.„.          _        ..... 

UR 

CönSitrönäT ÜR"""" "" 
C6n3Ttrön"äT w~~~      ••-•••• ••••■-- ~« UR  
Conditional 

__ __.„..„„._..„„._____._. 
UR ;:  

CöncfliröriäT N ":"   """""" "    ' UR 
C'önäTti'önäT 

_____—..__...   ... 
UR"         """""    "   " 

C'önäTtiohaT Upon change 
TA_      _        ..........   , UR~~"" 

'CöndTti'öhaf Upon change TÄ"""""""'"""         '"  
_. _.       ..._.... 

UR 
Conditional If changed UR" 
Conditional Upon change 

TA _...„.„„__„.......__._ 
UR 

'CöriaTfranäT Upon change 
TK ......       -     . 

UR        
Conditional Tfchähged 

_.__._ _.„_„______. 
UR """                " ""'" 

Conditional Upon change TAT " UR 
CöndTtröhäT Upon change 

TA _       ..—...    .       ... 
_   ___        ....     ....        , 

UR 
Conditional If changed UR"" .""■ 
"CöncfTtröriäT If changed Kl              " 

_..    ._„.„_._._..._-..       , 
UR" 

'Static UR 
Conditional Upon change N UR"";'':":V 

Conditional Upon change Kl "           ' UR 

CöndltiönäT IfcMhged N    ""     """"""      '-" " UR. .-s          ■■-.;,:■ 

Conditional Tfchähged TT, "    "       """"™" .     " " 
„_.._          ..    ..     ... ... 

UR 

Conditional If changed UR   ■-■;■..-■ 

Conditional Ifchähged 
,_                                ...< „__............,.,,..            .             , 

Conditional If changed N """"""  UR                                          ■ .;, 

Conditional Ifchähged 
.__.    __„_.__„___ 

UR 

ConcUtrönäT If changed UR'"""" """:'; 
Conditional'' 

._                                . 
'UR" 

Conditional 'N"""  UR" 
CönäifiönäT 'fl "        " """ UR  
Cönäitiönär 

._         . 
UR 
,__.....         _____ 

Conditional" 
,_„_.     _...„.....„„.„._„.___ 

Conditional" "N              """" "UR  
'CöndltiönäT 

>_       _.     _._____-. 
'UR" 

Conditional" 
._..    ................................. UR """ " •'  """ " ' 

Conditional" 
._     .....              .. 
._     ......„.„.„.     .........     ... 

*UR""""     '" 
'Conditional' UR'"'   "" 
CöndltiönäT 

,_„ ........         _____„. 

._.__   __.„_._.__._- . 
*UR"     '"'" 

CöndltiönäT "UR       •'""  
CöndltiönäT 

.^   .„..-„„...„..     ..„.„..„...„.. 
'UR""""""     

CöndltiönäT 
_                           ..... 

'UR'  
CöndltiönäT N ;;'" ' "" "'"""'"'"""" UR""""""  

CöndltiönäT "N"      --■— ••••• - „R_      ......     . ... 

Conditional 
._      __._.-„„_.._._ 

UR :;  
CöndiffönäT 

__ _____„„_„_-_.__.. 
UR"""""1;'"'""""": 

CöndifiönäT" *N J   —-—-—-- — UR........................ 

Cöndit'iönä'F 
._ .   ________ .. 

"UR"                   ""    """""" 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

FederatesInFederation string 
SäveTs'ScfieäüTed string 
S'cfiedüTe^SäveTiiiiie sTrTng 
KTIv'e'r'siön sfrTrlg 

'Ch¥ngeCycleTime Direction string 
'CycleChänge float 

'CohsIffcfBroncfiTöles Amount float 
TissTJTs'fressTf'äns p'ö2Tiss"Grp float' 

Ubcafiöh string 

p'CÜ2TissGrp float" 

whichPföb siring 

DecreäseHeartS'ffö¥eVöTü'm. Amount float" 
InffeäseHeaffSFöReVoTüim Amount double 
H'S'ffökWö'lümeD'ecfTrans Amount flöät 
fl'S'ffölfceVölümeTnciTrans Amount double 
Cfi'emPHPäräsymTfäns DecreäseTn'SV flöät 

Dec'reaselnHR flöät 
Cfiem'PHSympTräfis TricfeaselhHR flöät 

ThcreäselnSV float 

ReTäxTfäinsÄ Amount double 
ReTäxTränsB Amount double 
CöniffäcfTfärisÄ Amount double 
CönffäctTfänsB' Amount double 

CönTräcfD'iäpTi'rag'm Amount double .-■,'.■■ i     '. ■                         ■•■  » 

Cöhlräctlntefriällhtercdstäls 'Amount double 
'CönffäTciBcfernäirriTeraDsläT Amount flöät 
CöTfiifräc'fÄBäömTnafs Amount "double 
ReläxÄbclörhinä'ls Amount double 

ReTäxTntefnäTInlefcoslils Amount dblibTe 

ReläxExtemännfefcösfäTs Amount float 

Reräxüläphrägm Amount double 
PäräsymHeärfRäfeIncfeäs'e Amount float 
IhcreäseTfeäfiERate Amount äöübTe 
DecreäseHeärtR'ate Amount 'double 

PäräsymrncreäseRäi'e Amount 'float 

Tncreäli'eR'äle Amount double 

DecreäseR'äte Amount double 

DHäteÄrtery Amount double 
CönstncfÄrfery Amount double 
RefurhTöN"örmäIi5ö2 pö'2VäTue float 
Löwp02 *pö2VäIüe double 
IncreaseBP Amount double 

(Location string 

DecfeäseBP jAmoürit double 
(Location string ..■.<■--■ 

ÄveolärlrntäntSerised         j Location string 
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

perfect always 

perfect always 

perfect' always 
perfect' always 

N7Ä" '""        '""'""""* 
WK .........._ . 

perfect always 

sec fenffi's" perfecT always" 

pefcefifäge lenffis perfect always 

mm Rg lenffis peffecf always 
WK.—____-_. 

N7Ä""""""""'"'""" '""""""' . ~- - peffect 'always 

m'mHg lenffis peffecf always 
m , WK. _._..-.__.-._-. 

perfecT always 

pef'cenfäge lenffis peffect 'always" 

percentage lenffis peffecf always 

p'efcenfäge lenffis perfect always 

pefcefifäge lenffis perfecT always 

pefce'hTäge lenffis peffecf always 

percerifäge peffecf always 

percentage lenffis ■-..■'. perfecT                : ärwäys       ; 

pefcefifäge lenffis peffect always -.,■.-■•',- 

percentage lenffis peffecf always -.,-.;■ 

percerifäge   , lenffis" peffect always ■..■,, 

percerifäge lenffis peffecf always ^ :.■>;■• 

percentage 'lenffis perfecT always 

perfect always :■ 
perfect always                     .■■■■■* 

percentage tenths peffect always   ., 

peffecf always 

percefifäge lenffis perfecT always 

pefcefifäge lenffis perfecT" always 

percefifäge lenffis perfecT always 

pefcefifäge lenffis perfecT always 

pefcefifäge fe'n'tfi's peffecf always 

Integer välüe perfect always 

Tntegefvälüe peffecf always 

pefcefifäge lefiffi's perfecT 'always 

Integer väTüe peffecf always 

Integer value perfecT always 

pefcefifäge fi"ünäf'eälhs" perfecT always 

pefcefifäge fiunäfe'äfhs peffect always 

frifri Hg lenffis perfect always" 

fnmHg lenffis perfect always 

pefcefifäge lenffis peffecf always 

Kl/Ä  
w/s. ..   _ 

perfect" always 

pefcefifäge feriffis peffect always 

WK                    """""""" "" *N7Ä '"" :■:■■■■■■■"■-■'■■ ■■■;-■ perfect ärwäys 

N7A—          "—"" N/A perfect" always 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

Conditional N UR 

CondlfionaT N"" •———- ••-■" KR 

CondTtTönäT N"""~ 
_._..—   ..-.._.._..- 

UR 
Conditional UR 
__  .. ..--..♦ 

N/ä :      ■:,":■' WK" " """             ... ■ * N/Ä 
WK . _..._ 

N/Ä "— '""""      WK          "" N/Ä 
__ . .       - H0-— — —- _._..._    ._.______ , 

N/Ä 
WK . —- N7A_._    .._- 

N/Ä ~" N/Ä 
__   .        , N7Ä   "     """"* N7Ä " "    " 

______ _.____. 
N/Ä 

N/Ä    """' 
__________   -.....- N/Ä 

__ .         ....... 
N/Ä """"  N/Ä"""'        N7Ä 

___ _ . _ _,_ .       .__      - 
__„ _____ ____ 

N/Ä"~ N/Ä 
__._   .__ ....——. N/Ä""" N/Ä 
__.     _ _ ......  

N/Ä N/Ä"    .". N/Ä 

WK   
____._.. .. __   -— 

N/Ä"" : ""■'  N/Ä 

N7Ä —   ' 
__ _.       ___ 

N/Ä" "" " """ N/Ä 
wfi. .   _ ____ __...  _ . 

N7Ä   """""" ■.".!.,.',      ' N/Ä 

N7A"~"~~ """""""—"""""' N/Ä NZA'/o.- N/Ä     ,:.    ,   ... 

WK,;.", ---——< N/Ä ''             """"""", N/Ä"   ; """"   ^;-:,:,::^:---.' WK       ■■'.:-,-, v;;-;-V,v. ";;■■■•. 

N7Ä" N7A            UIK"~Z ■■"■ -,. ,VV; .••:;;•.->;.*■■ N/Ä ,.,-..:-■: 
W£~~   —   --.-..--— N7Ä— .-"""■ """" N7A"   ""~"""~,I         :' N/Ä       >, 
WK~~ --- -——■ N7Ä"  N/A,'.'-.                :~ N/Ä  -■■'-.--v.--: 

N/Ä" "" N/A                   :  WK ~~:r;~H^"\'_;,,..,, N/Ä      .,,;■. 

WK  WK  N/Ä!''"-''''"'.'':';:''',;..   :-.;-:,;•: N/Ä                         ■'■'■■» 

N7Ä""" "      — N/A N/Ä"'""'"'':'"" N/A 

N/Ä                  '  "N7Ä  ~    """"   "" lN7A"- N/Ä 

N7Ä 'N/Ä 'N/Ä       "    "" kN/Ä 

WK  'N7Ä  ~    ". 'N/Ä N/Ä 

N/Ä   'N/Ä~       ""      " N/A 'N/Ä 

N7Ä    "N7Ä "~   "" ~. "N7Ä""    "       "     " N/Ä 

FJ7Ä" •N7Ä- —- —— N/Ä '"" ;.' 'N/Ä 
___      __.   

"N7Ä          "■   """" "N/Ä 

WK   'N7Ä      —""" 'N/A""           "... ' 'N/Ä 

WK    "N/Ä"" """ """   """ N/Ä"" """""""' N/Ä 

N/Ä""""   *N/Ä" •N7Ä — ——-—     — 'N7Ä 
WK    ._,„       _         _ .....-- 

'N/Ä" N/Ä 

N7Ä """ """" *N7Ä""~  *N/Ä       "" "'   " *N/Ä 

WK              '"■ " N/A                - N/A N/Ä 
N/Ä"""    *N/Ä"   "" """""" *N/Ä"    ."•      """■■ *N7Ä 

N/A"    'N/Ä""" """ N/A  N/A 

N/Ä     " ~ N7A     "      "" ~   "" 
_____        _-     - 

•N/Ä"""           ""    "" 

N7Ä "-    '""'""" N/Ä N/A  N/Ä 

N7Ä  *N7Ä  •N/Ä'' *N7Ä  

N7A N/A N/A              ■;-■■■■■■"■■■■■■■■■;■ ■■••■•■■• "N/Ä"""'" ;-;;:'';■: .-V""'. 

N/A N/A ..■,:■.."'■   .;."..: ,.,.,•: N/ä N/A   ■;,. 

N/A                   """" N/A                  '"""' """ "N/Ä  N/A 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

BronchiolelrritantSensed Location string 

LaifynxlrriitahTSen'secl Location string ^ 
TräcFJeäTfriSnlSefSeäf Location string 

Tissülsfressfi 'pö2öfTissG'rp flöä'f                        - 

pCÜZöfflssG'rp float                            ;■;••■ 
wnlcnPröbTem sfrlrig 

TissüTsfressg 

TissüTsfressf         "      """" 

p'ö2ofTissG'rp float 

wrilcriPföbTern string 

p'CÜZömssG'rp float 
'pö'Zö'fTissG'rp 

float 

p'CÜ2ofTissG'fp float 
whTchPfö'Brem string 

Tissülstresse 

TissBIsfressd" 

pö2'öfTissGfp float 

p'C'02'öfTissG'rp' float 
ÄfficTiPröBlem string 

pö'ZöfTissG'rp float 
pC'ö2'ö'ffissG'rp float 
whTöfiPröWem string -.<;■•■■■.: 

Tissülsffessc    ■ pö'2'öfTissG'fp float 
p"CÖ'2ö'fTissGFp~ 

float",   -,,                  ...K-V ;;■■: 

whTcTiPföBlem string v;-:.  ..■..-,•._•>■   ■,.».-■.;. 

TissüTstfessü p"ö2'ö'fTissG'rp float .../.■■ •.>-. 

'p'C'ö2'ö'fTissGrp float -;,,■«, ■•■:.r~/:,-M;:X. 
whTcRProBlem string ■■•■•■:. * ■■'■■■"-''■                        ■ t 

TissüTstressä pö'2'öfTissG'rp any 

wfiicnT'rö'Blerri string 

'p'CÜ2ofTissGrp float 

TfäcActTS Türnö'n string 
UeVeTöflffitänt" string 

LäryÄeflS Türnö'n string 

LeveTofTfritänt string 

B'rönÄctlS 

ÄvelÄcflS """"" "'  

Tüfriöh string 
LeVeTöflfrlfä'nt' 'string 

Tüf'riö'ri string 

ITeverö'fl rriiEänF string 

Alert"      "    " Älert'Severffy string 

'ÄßriETex!""" """" 'string 
"Älert'lü' —— string 

SemceLögÄ"rg"ümeri{s •Hänarer""       " string 

•Häncire2'   ~~~~—— string 

Hän'dTeSef string 
öBj-ecllDörCöüni string 
TägörliäbeTörTI'äme string 

Time string 
Enumeration string ;.--. 
Boolean string 

04/27/98 17:25:46 13/18 



Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

N/A N/A perfect always 

NI7Ä '"'""""       " N7Ä""""""""""                  : perfect always 
__—. _ 

N7Ä'"""""—"—' "—••' perfect always 
.... 

'mm Hg ten'ffis 'perfecf always 

mm Hg feriffi's perfecf always 

N7Ä NI7Ä'"'" ""'"'"'""      """ """""' perfect always 

mm Hg tenths perfect always 
__ . . 

N7Ä"" ' " " """ perfecf always 

mm Rg tenth's perfect always 

mm Rg YeritTis" perfect always 

mm Hg tenths' perfecf always 
___ . -__ ______ _____ 

perfect always 

mmHg ferifris perfecf always 

mrnTTg tenth's" perfect always 

WK~"  
,__.._ _  ... 

perfecf always 

mmHg tenths' perfecf always 

mmTHg tenth's" perfecf always 

N7Ä"""""       """"""""  
.________..._.._ 

perfecf always , 

mrrTHg tenths   ?v ■■':  ;.f ■:■■;•: ^■■■^:-.>*;  perfect afways 

mmTTg tenths          •■..^•;f:-r..*7;v\ perfect always .^p^-*■■••*.*•'•■<.-■--TV 

perfect always , 

mrrTHg tenths" ..■->:.;.-v;^..-.-\-::;--i-" perfect ■ äüwäyS ;.trr::-;:--«'..■•■->■■.■• 

mrrTHg tenths 'perfect always . ^ 
______ ______ -fl/ft"---——-— —-~ perfect always ts?v;;- 

-4. 
perfect always 

N7Ä """""""   " "" 
__ _„_____.. .. 

perfect always 

mm" Hg tnoüsäncfths perfecf always 
__ _....__ . _„ _.._ —.__ 

perfecf always 

N7Ä    
>WK  

perfecf always 

perfecf always 

KI7Ä"   
__ ________ 

'perfect always 
__ _— __ _  

perfect always 
__ .  __  

perfecf always 

perfect always 
__  .  __  

perfect always 
perfect always 

perfect always 

perfect always 

perfect always 

perfect' always 

perfect always 

perfect always 

perfect always 

perfect [always 

perfect    v {always 

{perfect {always .   "... 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

N/A N/A N/A N/A 

N7Ä"""" N7Ä"""'    --'■••■"' 
N7A„„.„„..„....„..—......._ 

N/Ä 

N7Ä ■"" " ' 
N7A.„... _— N7A„...„„„„„ .........     ....._—...... 

N/Ä 
N7Ä— —.....-■—- K|7A—~— __. —   .- N7A.„............. .   .. 

N/Ä 
N7A_ . ... N7A„.....—..-.„..-....._.....-... 

N7Ä'"""" ""'"" N/Ä 
N7Ä . ...... N7A...... ..... WA........„......... ...... 

N/A 
m „„..„-._„.„.„._.„ roA._....... .......... N/Ä.........„.-.......- .__._. 

N/Ä 
WK—..... .  WK .. . ... N7A_..„.         ............. 

N/Ä 

N7Ä      ' 
N7A......   ...... —..-... N7A...       .........   ..— 

N/A 
WÄ .......  Wfi.  ................. -.„-..... N7Ä.......„..-..-..——....... ..... 

N/Ä 

N7Ä— " ' 
wr. .... , Wp.—-    -             - N/Ä 

nm  .... 
N7Ä    ■"•"""    """"""" N/A N/Ä 

]S17A__. . ... ___.__. N7A... .    ...................... N7A_.....___-... ..-—..      < N/A 
Wf..  ... . .N7A„._      . ......  WA        ..          ...—- 

N7Ä • 
WK .. ....  

N/A N/A r N/Ä 
w/s. .. 

WK"~    " """"""    "~~" N7A""""™"""""" " N/Ä 
WK     —...... ......... 'N7Ä""      —- -—      ; N7Ä    "  N/A 
N7A..........-„.-.„-—.   —.. "N7Ä    ;     "    -—•;■•---—■ N/A fi/A;-;                .     :;. ^:--,. 
WK. ....... ............ N/A -              ,,—— WK'"" ; "'" N/A   -.;,.. VV.,r,v,:-^,;y,    .,,■ 

WK-~~ -   —.-.-.--- N/A N/A": N/Ä :-.-;■.■; • 

N/A""-' N/A                      ——-. N/A """"'; N/Ä 
Wk „—„.-.„.„.....„.... "N7Ä ".      "" ---r—--- N/A ; N/A ■•> 
WA      „..__.._...„_.._ 

N/A    ,;':■■''■—■:;■"''"' N/A ; '"      ■■—'■■_ N/A .,,.- 

N7Ä N/A   .'               •             y:.j<- WK~"- N/A                                      , 

N7Ä  """""" 
N/A                           ...;.;■■■■■■■■■■■:■■■—. N/A  N7Ä 

WK .... ...- N/A             ,,.,,,,............. N/A N/Ä 

N7Ä     TOT — ■ - N/A   N/Ä 

N7Ä" " "" "' 'N7Ä               "           "    ' N7Ä      ; N/A 

N7Ä    'N7Ä                 "  N/A"""""""" N/A 

N7Ä    "N/Ä """'""   " " " N/A""""""""' N/Ä 
R/A„ . .  WK     . ......   ......< N7Ä.............„...„-.....-. —. 

*N7Ä~ 
WK  .WK ..          __ 

N/A": ; : ""  "N/Ä   : 
N7A   .  

N7Ä -—— kN/A""_: ;:; N/A 
N7A   .— "N7Ä -...—...——.- N7Ä""""""""""" N/Ä 
N7A .  •N7Ä~—    "—   "—~ ,WK    ..-......- .. 

'N/Ä 
WA  "N7Ä  ....-...-.—. .]N7Ä.„„„...„...„.„........„.. .-.- 

N/Ä  

N7Ä "  *N7Ä"" "    ■ •- — >l(j|7Ä............ ......... 
'N/A 

N/Ä ... ..  

KI7Ä  "   

N/A " ■■•-••--••••:- 
"N/Ä""" ..„..._ 

N/Ä 
.WA   ..   . „_......_ . 'WK " •■—-—— - *N/Ä 

N7Ä . .  
N/A 

.N7Ä     ..............     . ~w&r~ 
N7Ä     " N/A 

,N7Ä..........„... —   - 
*N/Ä 

WJS. .... .  ■N7Ä ""    " —---— — -WÄ- "N/A 

N7Ä " "           "" " N/A 
N7Ä-    ...„.„„..„..   _ 

"N/Ä 

N/Ä ■                           jN/A WA:          ;     ,——. "N7Ä """"""" 

N/A                             [N/A   .,, N/A'"'",«.-'. .■>■::.•..-.-..••;-... M-.^--,-./. N/A ':'■■■.•,■■■,   ■■ 

N/A                                       jN/A N7Ä            '                       jN/A 

<.->,,-         .:.:r--V.,.-..-.>./-, 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

Objectlnformation ObjectlD string 
CöckecfÄiHiflBüies string 
RegTsfereäCräss sfrTng 
K'epresenfeä'Clas's sfrihg 

PüBlIsfiTngCIäss öbjTctClä'ss sfrTng" 
InferäctFönCIäss sfrTng 

SiiBscriB'ingCTäss ÖBJecfCIäss sfrihg 
IhferäciFönCTäss sfrTng" 

SeFTTmlng 

ReqlJesiEÖBj'eclErnfölfTiiafrö" 

FeaREepörl'Pefföä sfrTng 
Ti'meRe'pörl'Peri'öcl sfrihg 
''öbJecfRe^ö'rfPeffö'ä sfffrig 
übjecllü "■"•""" """"""" sfrTng 

Mö'äifyÄtt'ribüifeSfäfe 

üöResTgnFeUerafionExec" 

"öb'jecflD string 
■ÄHributelD"""""""""""  string 
'TöRen'SfaYe string 
Resign'ÄctTön string 

DöüeTeteöbjecf 'ObjectlD 'sTririg 
Tirrie sfrTng . 
Tag  - 'sfrTng 

DoSetlTöökaHeää Löökäheäd string *•: • v?\-^.-',' 
üö'SeifTimeCö'nsfrarnea "Sfäte""- sfrTng" 
Control Set'SefviceCögging string™ ,y*sy ■'.■■.■■■.;!>. v- 

"S'etCögFIle sfrTng 
DeTeteöBjecT" string *-iycsv^'''?""*?--'/'"-'- 
DequeüeFIFÖ sfrihg ?>-.■•.-   ■--••-•:■. ■■ ■ 

04/27/98 1755:47 16/18 



Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

perfect always 

perfect always 

perfect always 

perfect always 

perfect always 
perfect always 
perfect always ... 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 

perfect always 
perfect always 
perfect always 
perfect always 

perfect fes-^-^^w :■;-*-■: always ■^■,,.:^-...^^--^ 

perfect;:'':-','-        "sy«= always        .;>;■-;■■■--'>-J-:.:;-. • 

perfect ^.'-■■■■■. always ■«. 

perfect -■. always 

perfect «^v'vSSv i^,*??;- always ?,":■;■-' 

perfect always 

-*■ 

perfect always ;v 

perfect ■>■:■■-*. always 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

N/A 
_„ ...... 

N/A N/A N/A ___.._. _7Ä_._  _____ _.._. _„_„_______._ __   .. 

WÄ~~ —-••——. 
_„„_..„___„__„._„..__ . 

N/Ä """"""" N/Ä 
._„ ........ ............. __..__„_._.._.____. 

_„           __„„_...__, 
N/Ä"""' N7Ä 

_._.___ .. -< N/Ä ".. . 
____....„ 

'N/Ä 
__  

N/Ä"""""        "'" "  
___________ __._, __.__..__._..__ . 

N/Ä 

WÄ " ••••••— 'N7Ä 
._„  

WÄ ""■'       '"' N/Ä N/Ä 
___ _... . ..... . 'N/Ä"~         •— •—~ N/Ä""'-' 'N/Ä 

WÄ  "—  WÄ " '  N/Ä""""'""""""" ~- N/Ä 
__. .. .. h_Ä_„_ „_...._._..___.._ >f|7Ä_.....____ ._. 

'N/Ä"   "        '""""" "" "" 

WÄ™~~. "'""' """" WÄ "" ■;; " """'""" 'N/Ä'""" N/Ä 
__ ____ 

'WÄ ' 'N/Ä  "",". "" 'N/Ä' 

WÄ """""""— N/A N/Ä N/A 
__ ..... 

'WÄ  'N/Ä  "N/Ä 
__   . 

N/A                   "  WA  "N/Ä 
__  

N/A                  ';"'""" 'N/Ä  'N/Ä 
_7___„_._   _______ 

N/A N/Ä'k                      ,     ; -.■..;.>;.■■■ N/Ä 
_______ _______ 

N/A                       :""""""""" 'N/äF- ;.' - ' --,:,"',;M^ ■■ 'N/A 
WÄ' ,.~~T~ ■-," -:•"-";— N/A "N/Ä'^;:'.-v'..^-v ,-■-"-,-",-.:■■ N/Ä -    s   •           ;■ ■»- 

WÄ~~~~    . N/A 'N/A •■■■;;::,. . ,...-■,<■-■ lN/A    ;•            ■ *■%-:.-,■- 
_______     ..._.„___.._ N/Ä ..--—-- "N/Ä""  """'/  .? '-:■■:■ .--^ N/A ■>.;:.Kv-^-^'-^-,vV;:; 
__- _.__ __......  

N/A 'WA "■'""'''" —'■■■;:". 'N/A 
________ ._.__ 

N/A 
N7Ä.....,l.,....,..._..............v.. „,,,,, 

N/A 

N/A N/A 
N7Ä N/A                 .....•.-■■* 
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Enumerated Datatype Table 

Identifier Enumerator 1 Representation 
Humanstateuata Alive h 

Dead" -—T2™~ 

04/27/98 17:35:26 1/1 



Complex Datatype Table 

Complex 
Datatype 

Field 
Name 

Datatype Cardinality Units Resolution Accuracy 
Accuracy 
Condition 

LocationXY 

ÄirCöristTtu 
entPercent 

X float m integer valu. perfect always 

■y  float m Integer väTüj perfect' always 

Coper 'float' percentage integer v'ä'l'ü. perfect always 
Ärgönper float percentage Integer väTüj perfect' always 

'ö'2'per 

Cö'2per"'""" 
float percentage Integer väTü. perfect' 'always 
float percentage Integer väTüj perfect' always 

N2per float percentage Integer välü. perfect' always 
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Component Structure Table 

Class Component Component 

Larynx Epiglottis 

CärärövasculärSysterfi HeäWäTves 

Heart  """ FeärtChamBefs 

HeäWäTves 

Reä'rfC'hamb'efs 
C'araröväscülä'rDucS/ö'rR 

HeäftTissüe 

Respiratory System TnoräcIcü'ävTfJ' 
Res'pTfäfö'ryüüctwö'rR' 
L'üngCönäfüclfingZorie 
LürigR'espTfafö'ryZö'ne 

Lung's Lürig^espTfäforyZörie 
Uürig^öncfücFrigZcihe 

LürigTissüe 

'LürigTissiie 
PleuräTCavlty 
RespratöryWüscfes" 
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Associations Table 

Class Association             | Class 

AorticU2Kecpt MemberPartnerA VagusNV (Transmit into trom s 

CärolD2Recpf KfemBerPäTtnefB Gfö'ss'öp'fiäfy'ri'g'e'älNV 

BÄRÖÄörticÄrcri MemB'efPä"rtnefC Vägüs'rW 

BÄRÖCärötidSinus MemBefPäTtnerü 'Glö'ssöpfiäTyTigeäTrW 

raecTülPHRecpf  Ä"ssöcSfruclfü"reÄ' Meölü'll'äCärdTöRe'g 

SympÄbäörnvlscNV Serves1! 'Äb'ä'ö'mVIscÄrtC 

SympäfhetlcCärdiacNerve Serves? Heäff 

'S'ympBföhchiälNV Serves3 B'röncfiiä'IÄrT 

SyrripCäröfidNV 'Serv'es4 CömmonUäröWÄftL 

SympEsöphgNV ServesS" EsöphägüsTissüe 

SympExtTIlTäcNV-  Servesö' ExtemäninäcÄftR 
SympThfNITäcNV ServesT Tnt'erhalllliä'cÄrtt 

SympReriäTNV 'Serves R'en'äTÄrt 

SympSübcIävianNV S'ervesS SuBcIäviänÄrtt 

ÄBdömlhälNV Serves ?ö' 'ÄbäömPäfiefATtL 

GTö'ssöphäryngealNV 'Servesfl Feaft""      

Tnt'efcöstäTNV Serve's 12 Tnt'efcosBlÄift' 

PhfehicNV ServesT3 DTäpTirägm 

Vägus'IW Servesi4 Heart 

PhrenicVeih ürainsf ÜTäpfiragm 

ÄzygösVeiri TSrains2 EsöphägüsTfssüe 

CörönäryVeinR Örä"iris3 HeärtTissüe 

'CörönäryveiiiL Üräins4" HeärtTissüe 

ExTefriäTlliacVeinR üraTrisS LöwerümBTSsüe 

ExtefnällllTäcVeinL Drainsö LöwerLimbTfesüe 

HepäticPortalVein Urairis7 'ÄbäörnVrscerä'TTss'üe 

IriterriäfllliäcveinL DräirisS Ih'tTIliäcWscNPäffetTTssue" 

IriterriälllliacVeinR Dranüsö Th'tTIITacViscWPanetTissiJe 

'JügülärVeihsL Drains fff HeaäNecES'pine'TTss'üe 

JügülärVeirisR DrairisTT Heä'äPlecRSpTneTTs'sue 

SübcIäviähVeinL BräinsT2 UpperllirribTTssüe 

SübcIäviänVeinR üramsfS üpperLimb'TTssüe 

TnfenörVehäCäva Tfärispörtsl FlepaffcP'örüälVein" 

SupefiörVehäCäva Transpörüs'2 Äzy'g'ösVein 

LühgRespirätbryZone PülmöriäryR'tB PürrnöhäryÄrteryL 1 

UühgRespIrätöryZohe Pülrrionä'ryRÜ Pürrriönä'ry'Ärfe'ryR 2 

ÄtriäRight 'Pürmö'rTä'ryR'fl TnferlörVeriä'Cävä' 

ThfenöfVehaCava FörnfiedB'yl Tnt'efnainnacVeirit 
BfächiöcephalicVeinL Torme3B'y2' S'üB'clä'viänVei'nX 

BfächiocephalicVeinR FörrheclB'yS SübcIäviänVeinR 

VerifrlcTeRight Tülmö'näfyR'f2 ÄtfläRTgrif 

PülmonaryTrunk PülrhöriäryRtS VeritfTcTe'RigTif 

PülmöhäryArteryL 2 PulmöhäryRl4 |Pül monaryTFünk 

PülmöhäryÄrteryR 2 PulmonaryRtS jPürmönaryTnj'n'R 

PüIrnöhäryVeinsL 2 PulmonaryRtS ! Lü"h^"CÄ'nä,ucififig2öne 

PülmönäryVeihsR 2 PulmonaryRt9 jUüngRespirafö'ryZö'ne 

ÄtriaLeft PulmonaryRtIO iPülrhönäryVeinsL 2 
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Associations Table 

Class Class Class 

Äbä'örfiVFscÄrtR Äb'aö'mWcerä'TTssüe 

HeärfTissüe CorönaryÄ'rfery'L' CörönaryÄ'rferyR 

IlüngTissüe 
CömmöhCärötiäÄrtR Heä'äNecRS'pfneTTssü'e 

EsöphägeälÄrt 
ExfefnänilTä'cÄrtL UöwernfribTTssue 

ThTemäTIITäcÄrtR TntTIITäcViscNFäfTetTissüe 

Ki'dneyTissiie 
S'übciävianÄrtR UppefümBTIssue 

Abdominal Äbclö'mP'äffefÄrfR 

Tht'efhäThtefcöstals Exte7nä¥h'fefcbs'{äTs 

SüperiörPhrehicArt 

Tnlern'äThtercbstäls ExtefnälTrifefcosSTs LiingTissüe 

PhfehicVeih 'ReriäWeTn 

BrächibcephalicVeinR B'räcHöcepFiäircVein[! 

SüperiörVenaCava ^Cöröna'ryVein'R CbronaryVeinR" 

ThternalllliacVeinR ExternäTliräcVeiriR ExternalllliacVeinL 

JugülärVeinsL 
JügüläfVeihsR 

■ 
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Associations Table 

Class 

ÄbäömThaT 
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Associations Table 

Class Association Class 

AtriaLett                                ; Pulmona ryRt11 PulmonaryVeinsL 2 

VentffcTeLeff                          | PüTmbnäryR"ff2 ÄtriaCeft'  

Äö'rtä                                     j P'üTmönäryR'fl 3" VenfffcTe'Leff 

PüTmöharyTrühk                    j PüTmbriä'ryS'Cf üöföha'ryVemR' 

PürmöhäryÄrteryL 2 PüTmönä7y'S"C2 PüTmöharyTrürik' 

PüimöhäryÄrteryR 2               ; PüTrnoharyS'Ca PüTmöharyTrunk' 

UüngRespTrätbryZbne             ; PülmönafySÜ4 PürmbharyÄfleryll "2 

LürigRespTfäfbryZbrie PüTmonä'FyS'CS Pü'ImbharyÄfleryR 2 

Pü'lmö'näryVeThsL 2 PüTmona7yS'C6~ tüngR'espTfafö'ryZöne 

PüIrnöriäryArteryR 2 Pulmdnäry'SC? LürigRespIrafö'ryZöhe 

Äbrtä PülmöriärySCS PülmbhäryVeTnsL 2~ 

Aorta PüTmbnä'fy'S'C'ö Pülmbh'äryÄlfleryR 2 

ÄörtlcÄrch SystCircdeli Äöft'ä 

DescehäihgÄbrta SysfCrfcüeß Äbftä 

ÄscehäihgAorta SystCircDelä Äö'rtä 

CöfbhäiyArteryL SysfCirc'üeT4 ÄscenäfirlgÄörS 

CörbnäryArteryR SysTCircDelS ÄscencfirigÄörtä' 

B'räcffibcephälicArt SysfCircDel'6 ÄörllcÄrcrT 

CbmmbnCarotidArtL SystCircD'el7 ÄbrtlcArch 

SübcIäviähAftL SysfCircöel'ö ÄörtTcÄrcn' 

CömnibnCarotidArtR SysfCircDeTS B'rächracephaircAi'rf 

SübcIävianArtR SysfCircDelflT" BracffiöcephälicÄrr 

ÄbdbmParietArtL SysTCFcüeHT"" üesceriäihgÄörta 

ÄbäbmPänetÄrtR SysfCTrcDeTT2 DesceriäihgÄörTi 

ÄbäbmVTscArtL SystCircDeHf3 Descenäiri'gÄör{ä 

ÄbäbmVfscArtR SystCfrcDel14 DescendingAorta 

BrönchiälÄrt SysfCircD'elfS DescenäihgÄörfä" 

EsöphagealArt SysTCfrcDelfö ü^scendlrigTibfta 

IlliäcArtL' "SysCCTrcDelirr üe¥cenäi'ngÄbftä 

HliacArtR SystCircDeTfS D'e¥c¥nbihgÄörla 

IntercostalArt SystCircDelTO" üescenäing'Äöftä 
RehäTÄrt 'SysfC'ircUer2ö Descericfi ngÄörta 
SüperiorPhrenicArt "Sys'fCifcD"eT2F DescendingAörta, 

ThternalllliacArtL Sysf'CircD'e'122 'TIliäcÄrtü 

ExterriällllTäcÄrtL SysfCircDeT23 "Tlirä'cÄftü  
ExterhäniliäcArtR 'SysfCircDera lliäcÄrtR""  

ThtemänifäcArtR SystCircDel25 "TliräcÄrtR        

ÄlDäbmVTsceTaTissue S'üppfiiedT ÄbäorriVTscÄrtt 

ÄBäbriiVisceraTissüe "Supplied"? ÄBöö'mVTscÄrtR 

Diaphragm Supplied3~ Sü'periörP'n'renTcÄrf 

EsophTgüsTTssüe Süpplied4 EsbphageäTÄrt 

HeädNeckSpiheTissue SüppliedS fCömmönCärbfiäÄrtlT 

HeadNeckSpineTissue Süppliedß i'C'öm'mbnCärbffdÄrlR 

Hearfffssüe Supplied^ i CöronaryÄ'rferyC 

HeartTissüe SuppliedS i'CöfonäryÄffery'R 

IntllliacViscNParietTissue SüppliedS iffierriäflITäcÄrtR 

IntllliacViscNParletTissue SuppliedIO i InfeTnäTOäcÄrtL' 
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Associations Table 

Class Class Class 

üöTönäryVeinL TnfefföfVe'riäCävä Supe'norVehaüäva 

' 

• 
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Class 
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Associations Table 

Class 
Kidney I issue 
röwerDnfiBTTssiie" 
LöwefümbTTssü'e" 
LufigTissüe 
üpperümBTTssüe" 
ü'pp¥rETmBTJssiie" 
ExpTräB'fyCent'er" 

Association 
jsuppliedll 

TS'iTpp'ITecJT2"' 

"tsüppiTsanra- 

TS'ü'ppITedlT" 
''fSu'pplTeaT5~ 
"TSüppITeäfTö" 
"jReaprocaT 

Fn¥ümotäxlc7lh'l^ 
Pj^Tjhro^c7lifi^räfiöTiüeTfleTiReser 

Class 
RenalArt 
HxfeTnänilTä'cÄ'rfL"' 
ExTefharillTäcÄ'rt'R'" 
BröncHiälÄrf  
S'ü'BcIäviä'hÄftR'" 
SüBcIäviänÄrtr" 
Tnspirat'öfy'Ce'h'fef 
Meäüll'äVäsomotörR'eg"' 

Expirät'öfyCenfer"' 
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Associations Table 

Class                  |                  Class Class 

. 

MeäülläC'äfäTöReg                  \ 
TnspiräföryCeh'fer                   j   

04/27/98 17:37:53 8/9 



Associations Table 

Class 
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Object Class Definitions 

örgFrilcüücfwörR"' 
NeivöusDüctwörR 
Respfrä^öryDüclfworF' 

Term 
MedulIaRegulatoryOenter 

CafdröväscüTäröüctwörR"' 

organs" 
Heart" 
rungs  
örgänTcRCPTRS" 

CrfemöRecepTör™ 
BaröReceptof" 
Imfä'nlESensor" 
TissüeG'r'öüps" 
'Cavities" 
Cfiäm'befs" 
Välves 
Epiglottis 
Cum'pedZöhes""' 
Human" 
ÄfteryTriBSäy" 
Äö'rtä" 
VeiriifiB'öay" 
Ph'ä'ry'nx"' 
Larynx 
TräcTieä"' 
Bföncriiä" 
SympÄraömVIscNV"' 
'S'ympEsöpTig'rW" 
'Sy'mp'CafötidNV 
SympSüBcIäviänNV" 
S'y'mpTh'tlllTä'cW 
S'ympExtTliräcNV 
SyrnpRenaTRV' 
SyHpBroh'ctTiälNV 
'SympafRetTcC'äfaTäcNerve" 

Äb'dömTna'IKIV        
IntercostäTNV' 
GTössöpHä'ry'ngeälNV 
PfirehTcrW 
Vägü'srW 
SpTriärC'öTümn"' 
MasäTCavrfy 
TnoracTcCävTry 
PleurärCävify 
üpperümbTIssTie" 

Definition  
The functional view of the medulla as a regulator ot important body functions involving 

ofgariTc"cön^ülfsTn"th¥'rJoc(y" 
nervöus'"sy"sTe'm'W 

coni3ürfs"Tn"tfie"respTraTö^ 
coh"d'üTts"rn"ffie"cardiöväscüIä7 

Bödy'päfts'ffiara're'^ 
The'pumpöTTJTe'Böd'ynrhar 
mäjor'örgän öFTespirätTön" 
örgarirc"rype"sensörs"Ihlhe'bo3y" 

se'risö"rlö"se^^^ 
'sensörlösense pressure'cKängesTnäfteries 
'Sens'eTpfiysTcänrfr^ 
Bö"dylissue"ä"rrang"^^ 
Bo'dypafflnvoTvl^^^ 
bocfypärt" regTö'riTnVöTvTngö'^ wfiich may be filled" 
boay'plfffmirn'icing'a mechanicäTväTve'" 
unpaired" carWege"fä'pa'rTöf^ 
Secions of THe"Bö¥y f^ 
överai'eWry"ässdc1äfe"dwKhlrre"Bö^ 
OTndüTf^IcTTcäm^^ 
pnrhary'äl^ery'öTffie'Böcly" frö'mwfiicli'äFofRer arfenes descend, tue äörfä is 2.8 cm in 

cöndülfwhich rarrlesWi^^ 
Bodypärf- c»mmon"ö"periTng öf'tfie "respiratory ancTchgesfive tracTs" 
Body"pärPr»ne7ölnSil"ca"rl[ireg"e nngslhaf'fö'fm pärTöTIfFie upper respiratory system 
D'ö^ypärF^e'wTnä^pTpe^a' fübülär pä'rföHFi'e upper respiratory sysEm-föTlows the igr 

fuBu'laTBTaTTchTr^^^ 
SympalheHcn"^ artery - involvedlh vasomotor com 
Sympä"tReTIc~nerve"goTnglö^ in väsomö'töFcomrnanös 
S'ympa'ffieTIc he'rv^ -Involved in vasdrriöW commands 

'SympafJieWhervegöTng'fö"^ 
Sympäfheüc'h''^ 
Sympa'ffieHc'n"^^^ 
SympaffieflcTT^ 
'S'ympäffiefic"'he^^^ 
n'e'rve"rMrving^ 
nerve"enn"ervä"fin'g^ 
Nerve"göThg"fd"ffieTntefcosfaTTO 
"nerve"rWnrng"W   
h"erve"ruTfnfngTö"m^ 
nerve'rüHnTngTölh'e Heart"' 
nerves"äss<5aät^ 
'cäviry"befween"ffie"r^^ 

HeädTTecT^SplrieTfesüe"' 

C'ävitylirea öFtKö'ra 
pöfsritIaTs]räce"T5erw¥^^^ 
Tisstfe^Toup seTve^'by's^ 
Trssü'e"grbup served'B'y "cömTnön"räTölidlirTenesrieTtTnc[ right 
Tissue'group served'B'y externäniTiac arfefTes"TefFähd ngfiT" CöwefümBTissue" 
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Object Class Definitions 

Term 
IntllliacViscNPanet I issue Tissue group served by the internal illiac arteries, right and lett. 

ÄbclömVisc¥raTTssu"e" 

KTdneyTissüe™ 
THeärTTissüe" 
EsopHägüsTTssüe"' 
turigTissue" 
Resp7fä7ö7yMüscTes" 

Äb'clömihal" 
ExtemällhWöosTäfs" 
InternäMe7cos{äTs" 
DräpTifagm" 

CÖ2SensöT 
FHSensof""" 
ö'2'S'ensöf          
Externälllä'cÄrtR"' 
ExtefnällllläcÄrtU" 
IhfernälliracÄrtR" 
Ih'tem'älTNTä'cÄrtU" 
TIliäöOTT 
TIliä'cÄrtü" 
ÄbclöTriFärrefÄ'rfll"' 
ÄBäömFärfefÄffR"" 
ÄbdöTnVTscÄrE 
ÄEiäöfnVTscÄrtR'"'" 
ReriäTÄrT  
EsöphägeäTÄrT 
TntercöstäTÄrT""' 
B'rönctilälÄrf 
SüperiörPfTrenTcÄrt'" 
SüBclävTänÄfE' 
'C'ömrnonCafö'ticiÄrtü' 
iSü'BcIäviänÄrtR 
CorrimonCarati'dArtR" 
BfächlöcepTä'iröOT 

TTssüTg7Wplie7ve¥B 

Definition 

Mü's^TeTii^ireljröuT/ra 

T7ss7je'7jrbup"sero^ 
TTssüTg7öüpl5erv^^ 
mTjscTeYüse¥!n7hTiäT^ 
TTslüTfmüscIeTser^ 
Müs'cTeFfnvörvWTn^ 
MusUeTssue group also'sen/e^ This i 
MüYcTeTßssüeseTvedBy^ TTiTs1s"F'muscTe''öTr'espiration. 

Ch^mblieTisönöleT^ 
S¥raö715räsTfö7JeTer^ ~ 

Gen'eTäT clä^öFsensT^ 
TOs"äTieiyserves1hTng'Rnö"wer'Ti^ 
Tffis"ä7tery serveslfieleffTöwerTrnbT" 
TCs¥rTe7yserve¥'frTerTg^^^^ 
TCs'ärtery servelTtfieleTpeTO^^ 
ffilsTs'tne commönTliäcTrtefy rrp'nvrllcTiTsTörmeä*TiyThe spTHTöTtTTe"descending aort 
ffilsTsThe left comnTöTMiäcTrTei7nnsTcontTnü"ätion offiie äescenbfng"aorta at the a 
serves"{he bacITmul'cleTäM'fhelibllbTiFiTnärwälls on tne'Teff" 
supplies the aEaöTniiWwäFänd'lfhe BaöR re^önönfhenghl" 
seivesTrieTeft'äTJäö^ 

älfteryTeTvesläb^^ 
S'en/eslhe kidney Wsue"g7öup7  
Serves^e esöphägüsTss^ 
se'rvesThe infßrcos'STrriuscI'e'tTssüe, cärnes öxygen. 
SevesThTfijrTgHTsluT^ 
s¥n/eslfiel3TapTirägm'^ 
TfißTfterylslERe'^d'Bräncn'W'öTffie aöWc aröTinreanspTsrfö'EöoTto ffie upper lim 
Tffis artery brancfieTöTöffh^aofflcä^^ s"iäe ofthehea 
Tffis'bTäTfchesöTöTt^^ 
ThlsaTteryllirafich^ 
Tirsfvesseli[ä7tefy)TöWäncFffö^ 
'the7igHf"Bra"ncTi"öHTie ascenc[ifig"äö7tä'' Cörana'ryÄrferyR'" 

C'öTönäryÄHeryL" 
Pü'lmöharyÄfteryR" 
PüTmönaryÄSeryr' 

PQTmöharyTrünR"""' 
LTjngContfucfihgZöne" 
Uüh7jResp¥äföryZö7ie" 
DescehcirrigÄörfa" 

'the7el'B7"ähch"öHhTäsceMngT67!ä7^ 
ärt'ery"whlcTi^furcä"fesö¥örfrle"pT^ 

ärtery"whlcTiT3Tfurcä't'esofTbTTO^ 
s7iö7Fäli:enäTvess£^ 
BulFfröw'p^rTöf^iwäysT'ro ^^  
"Cb?ic¥pT&ärpa7FöTfl^ 
tn^'descenTjrng'TiräncF'ö'ff'öf^Ti'eäörS" 
lneascendTng"&7ä7fcFö ÄscendlngÄörfä"" 

ÄöTücÄrch" lh¥Brä7ic7iTng"öf7ReTör7a"p¥s7erTö7T7äna 
DräThTthlTInTainäcvTs^^ TnlemäflllTäWe7nR" 
DTäTnTffieTrTflTfiä^^ 
BräTns'the lo^eHimFlssüegroüprigri'fslä*e7änd"ünites with the införnäTKliacto ultima 

TfiterhäTIIlTäcVernU"" 
ExtefnäTIliäcVeinR" 
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Object Class Definitions 

TnfefföTVefiäCäva" 

RenäTVeTn  
PhrehicVein 
Hepä'fi'cPoffälVei'ri"' 

Term 
ExternalllliacVeinL 
SüpenorVenäiCava"" 

ÄzygösV'ei'n 
BracHöcephalicVeinR"' 
B'rächTöceplTä¥cVeTnr"' 

SubcIäviäriVeiriR" 
SübcIäviä'riVeinC" 
Tüg'üTärVeins'R" 
JügulafVeifisr 
PüTmonä'ryVeTnsR"' 
PülmöharyV'eTnsU" 

CöTönäfyVefnR" 
CöTönäryVeTnL" 
B'ÄRÖ'ÄörlicÄfcTi" 
B'ÄR'ö'CärotTäfSinüs"' 
raeäülPRRecpT""""" 
'Cä7öfö2RecpT' 
Äöfficö'2R'ecpT 

HeärtVäTves 
Äöftrc'SemTIZünä'rVäTve"' 
PülmönaryFemilIünarVär\7e 

MifräTVäTve 
Tficüs'pTäVäTve"' 
HearfC'naiin5ers" 
VenixTcTeLeff' 
VenffTcIeRTgfit'" 
ÄffiäTeff 
ÄinäRTgPif 
MeBü'll'äV'äsomofö'rReg" 
Kfeäü'irä'CafäiöR'eg 
Wec(üiräRespTrReg  
Ihsp^raHryC'enfef     "" 
ExpTraTö'ryCenW""  
Pneu'mö'tä"xic7rnfegfä¥önC¥ 

Definition 
Drains tue lower limD tissue group -left side. 
TfänspöHVe7iT/Mäjö7^ 

TfänTpWVeTnT'VerrTc^^^^ 
'd'räTnslfie Rlä'riey'fis^ 
D'fä7ri's'ffie'äTäoh''i^ 
DräThTtfie'ÄraönW^ 
üräTris"ffieEsöpriagüsTis¥ü¥graü^ a 

TrahTpWveW-'retüf'^ 
iEfänsp^H'veTrr-'fö^^^ 
Drä!nsTfieTTp"perTTmbTfss^ 

ve7h"'ä7äT™^ 
'dräTnYlWdNecR'SpTnT^^^ 
DraihTHeaaWecKSpin^ 
rfgnTpüTmona7yveW{2T^ 
FefTpulmonary ve7ngT(2}^^ 

TEränspWBlöWlfö^ 
ff'än'sp'örin^ 
Tfiepressure sensö'r'Wffie aörfic ärcR." 
Tne'pressureTensorW 
pH sensor in thlTmelMafs'ensesT^ 
Tfie'02 sensoffnlfie cärotütTBocIy.' 
Tfie "ö'2 sensonn"ffie' aörTST" 
Vä'lveTfound'm'ffiepTiy^^ 
väTve "in physicilTümäriTeartTeTw'eenlrie'Teff veWTcTeancTtrieäöfla; opens to letflo 

vaFvelnihl^TiysTclirhu^^ 
Vä'lv'eTrnfieTirTyl^^ 
Vä'lveTnThlTpfiysK^^^ 
CharriBer - liRe'areäsTn WeTfiearF 
Cnäm'Ber in the priysicarhurhan heart'."' 
Chamber in ffie physIcilTiuman'heart'." 
ChamBenrnfie"^ 
'Cfiä"m'Be7TnlFe"p7^^^ 
Tne'me^üllä^s väsömötor 'fegülätory" center'.'" 
Tfi¥me^üiräTcäfäTö"fegülä1Si7'cenfe'r 

räryh'x'lr'r'ilahYSensor" 
TfäcBeäTrfitä'nfSensör''' 
BoclyEnvTronMiilrTx 
Me^üllR'ecvSen'd'Cö'rnpüf'e' 

Tfie'm'elJüllIr"sTespfra^^ 
'Ä''fy'pe"örre¥prfäfö'iycenTe'nn^^^ 
Ä'fype'öf respTraiEöTy celiterTnlhe'm 

Ä"fype~öFresp¥äf^^^ 
The'C'C2 sensoHn'M me^üirä'"receive'cö^ 
Tne'physlölögTcäTsysfemin'tHe'fi 

MeäüTCÖ'2R'ecpf 
CaTdrovascuTaTSy'sferin''   
Res'pTfafö'ry'S'ys't'em ThysTölögicW's'yslEeW^ 
ÄveoläTIrfiltäh't'Senso'r' BTöTöglcirsirnsö^ 
B'rö'nc'firoreTrrTtänfS'ensö7    'BTörögFrärslänsörs^^ 

BiöTögrcaTsehsorslIcell^ such as a 
BiörögicäFsensor (cellsTpn ffeTräcRea wTiTcrTsenselne presence of irritants such as 
Tne'envFronnrentaTO '■ 
Tfie overal medulla 
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Object Class Definitions 

Term 
Manager 
Federate"  
Federation" 

Definition 
Manager class for the management object model. 
Mä'näp'rsü'b'cTäs^ 

"TMähager s"üBcTass"föFfe"dera 
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Object Interaction Definitions 

Term 
StartExpiratory 

Ceäselnhale 
ThMfforiMaxirnum 
üh¥ngeCycTeTirne'""' 
öpenEpTgfölis" 
CröseHpigTöffis"' 
CönsfrTctBfonchlöles" 

Definition 
Message to start the expiratory sequence 
WnenlnTepTgTöffis^ 
Tne'lüngTäFeäTffiWTn^ 
Möäify¥fe¥reätfi]ng"^ 
Messäge"to~öperi''^ 
MessägTTö^5s^"We~epTgröTBsTüsecrin fhe"cougFsequehce7' 
TFe"e¥ecWe"drä"meWöT^ 
Tn'ferac¥ö7TsTipe?Bä's's"^ TffTtanfSensed"' 
'öne"öTfn"e7rnTahTseh^ TffSefisörÄcfivated"" 
mWäctröntöc^ 'ChangeÄHeryörarneW'Corri' 

TrssüTsffessTrans" 
TissüeüTsfress 

Tfä"rismil^~gof'tfi'e"^ 
TnlsTnleräcftörTirivW^ 

üeCTeaseHeartSfröReVölüffi Cö"mrrandlö"decre^ 

IncTeaseHe^S'ffökWöTum 

RSFöReVölü'rneDeCrTräns" 
flS'tfökWö'lümerricrTfäns"' 
HeMRateXJömrnanä' 

comrnahTföl;Mhge''ffieTfroRevöTüifn^ 
ffänsmissiöTTfrom^ päräsyrripät'ne'tic nerve g 

nTessägeTömrnedü^ 
mes¥äge"fföm"Mrves^ 

HeäHRateTrans" message from me'd'üITäTEöspecific nerveslö relay rhessägelöTTeäff'tö"cTiange~!h'ehear 

Ch¥mPHPä?äsymTrans"' 
Ch¥mPHSympTfä"ns" 
ReläxTfä'nsÄ 

MessäljeTfäTfsnWeä''fö^^ nerves" going to tTiTFiearf; due t 

TränsmlssiöWöTdäCT 

ReläxTfänsB" 

message from"Tns'plrä'tö"ry"cenl[er'fö specTficn'erves lnvolvedTTTns]5Tfafiö"nto relay a re 
TransmlffeTrnessä'ge'fröm cenfer'Tö nerves invölvea"^'!^^^ to relax 
'message from"TnspIrätöiy"ceifiiferlo specific rierves'involved in inspiräffön'fö' tell them t CönffäctTfansÄ" 

'CönffäctTränsB"" 
Relax 

Message fföm""expTraföry"centenö"n 
ä m",essage fö"reTäxlrie"müscTes^ 

Cönfräcf" ä""messaginö"'contfä"cTK 

'C5nffäcfD'iä"ph"ragm" message föl»h¥ä"cf''fheä7äpRragrn muscles -used'in'breälhing"" 

CöWäcflnTemalThTercbsläTs message fö^nfracf"frie"TnWhannfercx)stärmuscles usedln BreäffiTng-ffie" expiratory 

Cöhlräcff^^ 'Cö"nFäcfExterhälInfer'cbst'äT 
rhess"äge toäMömTnärmüscIesTÖOT Cö"ntfäcfÄBdömTna[s" 
ä"'me¥sagelö"'re7äx^ RelaxÄBdö'mTriä'ls 

ReTäxThWnäTrnTercosfäls" ä"meTsä"ge~fö""re7ä"xl^ 
ReTäxExWnänrifefcösfäls" ReTäTfheexWnäTrhW^ TnspiräTion'IBrBäffirnglnr' 

a "messägeföre^ muscles — useäTn breäffimg" 
Tränsmlssiöh"örmessag¥'fro 

ReTäxüTä'pfi'ragrri" 
PäTasym'HeartRafelncreäse 

cbm'mänä"Fö"inCTeasel^^ 
'cbrn"rn"änd"fö"h"earT'tö"äecre^ 

IhcreaseFleärifRate"' 
DecreäseHeä'rtRafe" 

Transmit messägeTöfänThcreä"^ PärasymTncfeas'eR'äfe" 
rnsfruc'frörfföf nerve'fö"reläy"fö"increase the beäfs per mmüleöTtfiefiearF 
rns'frücTtoh"W'nervelö"reTäy'tö"'ö'eCT   

TncreaseRäle 
öeCTeäsePate"" 

Decrease arfery"di'ä'meter"-"väsö"möT^ 
Äftery"dTärMfe7Ts"'de^ 

DiräfeÄrtery" 
'Cö"ns'frTcfÄrfery~ 
Re'ffirnTöRörma1pö2"' Tne"pö2:Ts"high reTä'trve"tö"its7örerly föcflow välüeas measured "By trie'äofUc pö2 sen 

pärfiäTprel^Teöfö^^ Uöwp'öT" 
Message thaf an Tncrease'in'BTööd pressurels occurring. 
Messagethäf äläecreaseln'oTöoä pressure is öccurrihgT 

TncreäseBP" 
BecreaseBP" 

Presense of an irrilänfTs "communicated" T^'e^ä'rlrrilBfWSenseä"' 
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Object Interaction Definitions 

Term Definition 
Bronchiolelrritantbensed presence of an irritant is communicated 
UärynxlrnlSntSense3 presence öf an irritant is communicated 
Trä^h"eaTrfffänfSenseä' presence of an irritant is communicated' 
TissüTstfessh" Lung tissue distress due to low oxygen ö'r high CÖ2 
TfssüTstfessg Hsöphegeär tissue distress due to low oxygen or high C02 
TissüTsfressf Kidney tissue group distress due to low oxygen or high CÖ2 
TissüTsffesse Abdominal viscera tissue group distress due to low oxygen or high carbon dioxide 
TissüTsFessd- Tissue group Including' vise and parietal served by the internal illiac artery distress due 
TissüTsfressc Cow 02 öFnTgri CÖ2 distress In löwer limb tissue 
TissüTsffes'sb" Tissue distress calf - hot' enough oxygen or too much carbon dioxide - -in the head.ne 
TissüTsfressä The oxygen in the upper limb tissue group is too low, or the carbon dioxide is too high 
TräcÄctTS The Irritant sensor in the trachea Is activated by the presence of particulates 
L'äryÄ'ctlS The Irritant sensor in the larynx Is activated by the presence of particulates 
Brah'Ä'cflS The Bronchia irritant sensor Is activated by the presence of particulates. 
ÄvelÄcflS"" "  The äveölär Irritant sensor has Been activited by particulates hitting it 
Manager The IMäliagefTnteräctiön group contains alf Management Object Model interactio 
Federate TheMähägei::Feäeräte interaction group contains all MOM interactions associa 
ÄI„.ft.  The Mähager::Federäte::Alert interaction allows the RTI to inform the federation 
ServTceLög The Mahäger::Federate::ServiceLog interaction allows detäifed tracing of RTJam 
S'erviceLö'gÄrgümeni's The Mahager::Federate::ServiceLog::ServiceLogArguments interaction allows d 
ÖBjeWriformätiön The Manager::Federate::0bjectlnförrhätiöh ihteräctiöri is sent by the RTI in resp 
PüBirsh'mgCIäss This Märiäger::Federäte::PublishingClass interaction is sent by the RTI in respon 
Sübscribi ngCTäss The Mänäger::Federäte::SubscribeClass interaction is sent by the RTI in respon 
Action This Märiäger::Feäeräte::Äctiöri interaction is used to preform an action on a re 
RequesiPüBIicafTönTree This Mähäger::Federate::RequestP^                     is used to request that the RTI 
RequesfSü'BscnpfröhTree' The Manager::Federate::RequestSubscriptionTree interaction is used to reques 
ggj^,™,™ The Manager::Federate::SefTimihg Interaction allows modification of a federate' 
ReqüeslöBjec^ The Märiager::Feäerate::Actiöri"                                          interaction causes t 
Mö'äifyÄtfriBGteS'raTe  This Manager::Federate::Actiöri::IModiryAttribüteStäie interaction allows federat 
RemöfeSelrviceTnvö'ca'fiori The Märiager::Feäerate::Äctiöh::Rem6teSereicelhvöcation interaction group co 
ü'öResignFeäerat'iönExec 'TheMähäger::Feäeräte::Äctiöh::Remo^^ 
DöDelefe'öb'j'ecf TheMänager::Federäte::ÄctTöh::RemöteSe^                                      interactio 
DöSefL'öök'äri'eaä 'The Manager::Federate::Action::RemöteServicelhvbcation::DoSetLookahead in 
öoSefTimeCönsiraihecl TheWä"hager::Federafe::Äctiöh::RemöteServicelnvocation::DoSetLookahea    in 
DöTürnRegüläiröriün 'TheMäriäger::Federate::Actiöri::RembteSeirvicelnvöcätiön::DoTumRe 
ü'öTürnR'eg'ülätrönö'fT TheWlähäger::Federate::Ä'ctiöh::RemöteServicelh^ 
Control The Mähäger::Federate::Actiöh::Cöritrbl interaction is used to set service loggin 
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Attribute/Parameter Lexicons 

Class/Interaction Term Definition 

NervousDuctwork TransmissionFactor Number between zero and one, inclusive, whicn degrades information o 

Hear!  

üüngs 

Heä'rtRäfe               j beats per minute 
Sffökevolume volume of bloöd pumped out of one ventricle of the heart in a single Dea 

'Cäfdräcöütput' volume of blood "pumper By the Märt per minute 

PerTpherälResistl'nc fötal peripheralresistance from artery to capillaries 

FörceöfCönträcfiö"n force with which fheheart ventricle contracts in the pumping cycle 

B'löö'dPressüre pressure of the Blood in the "blood vessels 

LüngVöIürhe Infernal volume of the physical lungs (balloon like part) 

InterriälUühgPressür air pressure Inside trie lungs; called Ihträpülmönary pressure also. 

överälTÄTfwayResTsf reslstahce to airflow"irTthe respiratory system 

TTdälVölüme volume öf äifTrihäTed or exhaled during ä regulär breath 

üeaä'ÄirSpäce volume öf respiratory system Ifi which gas exchange does not take ptec 

RespTrätdryRäTe Breaths per minute 

UüngCömplIänce Volume change per unit change of pressure 

Insp^rä'föryCäpäcity The tidal volume plus the ItispTratdry reserve volume, about 3000 ml. 

VitalCäpäcity The sum of the tidal vörürrie, irispirätory reserve, and expiratory reserve 

TötaltüngCapäcTty" The sum of the inspiräTöry reserve, expiratory reserve, tidal volume, an 

TnspTratöTyReserveV' The volume öfalr remaining after expiration of normal tidal volume; aix> 

ExpfratoryReserveV The volume of air remaining äfef forced expiration of normal tidal volum 

ResidüälVolume Volume öf ä'ir remaining after most forceful expiration, about 1200 ml. 

TrrTfanfSenso'f Location Anatomical location of the irritant serisöt 

Status The stafusTs "ON" of "OFF 

TIssüeGröups MetabblicRäte basal metabolism rate, consumption öf Ö2 heeded to maintain activities 

pCÖ2Wäste partial pressure of carbon dioxide in tissue groups 
'pO'2Demärid the partial pressure of oxygen needed for activity 

FeripherälResistanc reslstahce to the flow of blood thru the tissue group; affects the blood pr 

''ö2Ex¥äc?iöhCöeffic7 the cö'efficiehTördlffüsTön for oxygen across the membranes into the tis 

Percentü'ärcliäcöü!p The percentage oftfie total cardiac output that is being used by the tiss 

pö2'öfTissueG'rp The actual partial pre^üfe öTöxygeh of the tissue group 

Epiglottis status OPEN or CLOSED are the two states that the epoglottis can be in 

Hümän RerriögTöbTh'BTnalhgP 'Percentage of hemoglobin sites that can be bound with 02;  CO will st 

Age Row old the human Body is 

'Weigh!  the weight In a 1 g" field 

Temperature Temperature öf the human 

H'ümänSfäfe State of the human; only bsic states represented; alive or dead via an e 

ShuritFäctof Percentage öTBTöodTnaT is never öxgehäted 

ÄfteryiriBöäy pö'2Tn  partial pressure of oxygen into artery 

FIöwRate rate of flow 
'Diameter diameter of artery 

■pCOZIrT—"  partial pressure of carbon dioxide In the artery 

Äörta pö'27h'""  "    " 'partial pressure of oxygen into aorta 

•pCÖZIn  partial pressure of carbon dioxide into the aorta 

'FIöwRate flow rate of blood thru aorta 

Diameter diameter of aorta 

VeThihT-föd'y FIöwRate flowrate of blood in vein 

Diameter diameter of vein 

'pöZOüt partial pressure of oxygen in the vein - carried but and away from the tj 
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Attribute/Parameter Lexicons 

Class/Interaction ' Term Definition 
pCÖ20ut partial pressure of carbon dioxide in the vein - blood being earned out a 

Pharynx 

Larynx 

Diameter" Effective Diameter oTth'e pharynx, assuming a more or less circular cro 

Diameter" The effective "diameter öffhe larynx (more or less circular cross section 

TracFiea Diameter The effective 'diameter öf the windpipe with ä circular cross sectional sh 

Bronchia Diameter" Effective diameter (organic conduit shape approximated fey a circle) of t 

SpinäfCöIümfi - Cefebros" pTnä'fFrüTäTP pT) of the spinal fluid" 

N'äsaTCavffy RäsaTCavlfyVö'iüme Volume öf the nasal cavity 

FföwR'äfe Rate of ä'i'f "flow ifi the nasal cavity' 

TfiöracTc'C'ävTty ThoräcicCävlf/Völü Volume offhe thoracic cavity; It' changes with respiration, and must be 

PleurärCavi'fy PleuralCavifyVorumej physical volume of the pleural cavity 

Abdominal 
ExWnälhlercösfaTs"' 

C'öhtfäctlöh'L'evel      ; percentage of maximum contraction 
Conffäctlöhlevel     jPeTcehtage of cöh'tracfioh 

IhteTh'älntercostäls CöhtractionLevel      ; percentage öf maximum conträctföh 

DTäpfira'gm 
CungC'öhdüctihgZon 

Cöhtfäcflöh'Level     iPercehfäge öf maximum contraction 

ÄIfwäyResistähce resistance to the flow of air through the airway passages which oecreas 

Lii ngTRespTrälöryZöh 
e 

■ 

p02sta!eBlood partial pressure öf 02 in the 'üs'ecT blood which is flowing in capillaries 

pC02stäTeBlood partial pressure of"carbon dioxide In the used blood before it flows near 

p02ThspiredAir partial pressure öf oxygen In the air that is breathed in. 

pC02lnspiredAir partial pressure öf carbon dioxide In" the air that Is breathed in 

CÜSÜlffCoeff"" 
ÖSÜlffCöeff  

"diffusion coefficient "of carbon dioxide through the capillary wall. 
"Diffusion coefficient of 02 across" the capillary wall. 

p'ÖSÖut partial pressure of oxygen leaving he lung respiratory zone 

pCÖ2öut partial pressure of carbon dioxide leaving the lung respiratory zone 

DMihverse "Diffusion resistance offhe ävelölcäpllläry membrane. 
MembraneSurfaceAr Effective surface area of the respiratory rherhbrance across which the g 

MembraneThickness Thickness of the respiratory membrane 

ÄveölärVehtilatiöriRä Good measure of air flow volume per minute; is the respiratory rate time 

BÄRÖ'ÄörficÄrch Location Physical location of sensor 

Status ■'XJN-ör'TiFr  """     —  

BPChange "Change In blood" pressure 

Dffectlöh'EPChähge WCREASE'of""DECREASE""""  

B'Ä'RÜCarotlä'SIhüs Löcätföh Physical löcäf.fön öf sensor 
Status •*öFrör~"öFr             " 
BP'Cfe'änge "Change In the blööd"pressure - the delta. 
Drfectlöh'BPChange "'INCREASE" of'DECREASE""""""  

MeaülPRRecpf  Location Physical location of sensor                                                 ■          ~ 

" pH'C'efeb?öS'pinälFfü The pWöffhe cefebföspihäT fluid. 

Status 'ÖN"ör'""ÖFF"   

'Cä"roIÖ'2Re"cpt" Location 'Physical location" of sensor 

pö2  The partiäTpressüre öf 02. 
Status ■"ÖN""öf"OFF" r  ■- 

Äö'rtIc02R'ecpt Location Physlcallöcatiöh öf sehsöf. 

PÖ2 The päiW'press'üfe öf öxygeri. 

Status """ÖN"ör""ÖFF"  """' 

HeärWälves Position                     OPEN or CLOSED 
HearfChämbefs HeartChamberVolu j Volume of the heart chamber 

EfficiehcyöfContractJjThe efficiency with which a chamber contracts 
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Attribute/Parameter Lexicons 

Class/Interaction Term Definition 
p02ln Parital pressure of 02 ot the blood entering the chamber 
pöZÖDT  
pCü2ln 

Partial pressure of 02 in the blööd leaving the chamber - should be sa 
Partial pressure of CÖ2 in blood entering the chamber 

pCÜZö'ü'f  Partial pressure öf C'0'2 iri Hood leaving teh chamber -should be the sa 
Meäü'iräVäsömöförR 
eg 

status the state of the regulatory center 
acfivif/S'tafe Qualitative level of activity in the state 
BPMönlföfTIssues The vasömöför center serves to track the tissue blood pressures; gives 

MecfüHä'C'äfaTöReg 

MeäCiiräRespIfReg 

TnspTrä'töTyCenW 
Expirafo^'Cefifef 
MeäüTC'ö2R'ecpf 

status The state öf the regulatory center 
äcfiviiy'S'ta'fe Qualitative level of activity in the state 
BPReäffSysMörillör Serves to keep track öf the blood pressure in the core as opposed to th 
status The state öf the regulatory center 
äctTvItyStafe Qualitative level öf activity Tri One "state 
CycfeTime The length' öf the time that the center can be actively sending out mess 
CycleTime The fehght of time that the center can be actively sending out messages 
Location Physical location of the sensor 
Status •»ÖNH'öf""ÖFF" "  
pCÜ2  partial pressure ÖF'C'02 In the location öf the sensor as mesured by trie 

BoayEnvTronMafiTx 

Federate 

ExterhalTemp The ähibierit temp in the surrounding environment' 
AirPressure The pressure of the ambient' environment 
Altitude Reigh'f above seä level 
LöcatiönData The physical location of the body measured with respect to some specif 
Humidity Amount of water vapor in the air 
AirComponents The constituent gases of the ärhßienf atmosphere 
BödyAffectörs Any additional inputs (stimuli) which affect the body 
FederateHost The string representation of the hostname the federate is executin 
FederateHandle Trie sYrFrig representation öf an friteger that is the handle assigned 
FederateState Trie string representation öfthe integer corresponding to the value 
FederateNäme The string representation öf the name speified by the federate at jo 
RTIversion The string represenia'f ion of the software version öf the TRI library. 
TirrieManagerState Trie string representation of the rriteger correpsonding to the value 
Teäe'räteLööKäfiea Trie string represehtätiöh öf a double that is the value of the feder 
FederateTime The sfrlrig representation öf ä double that' is the value of the federa 
TimeCönstraTnecT The character' representation öf an integer that specifies whether t 
TimeRegulating The character represehtätiöh öf ah integer that specifies whether t 
TlFÖTengfri  Trie string representation of an integer that specifies the number o 
TSörength' TKe string representäfiöh öf an integer that specifies the number o 
'DeqüeüeFIFOäsyn The string represehtätiöh öf the boolean value indicating whether 
Total öbjectCöünt The string representation öf an integer that specifies the total nu 
HoldingTokensObj jThe string representation of an integer that specified the number 
üeleteäöblecfCburiTri'e string representation of "an[ integer tfiat specifies the number 6 
NumÄttribütes       |The string representation of ah integer that acts as an indicator of 
N umParameters The string representation of an integer that acts as an indicator of 

Federation Federätiöntfäme "The string name of the federation. 
FederationState The string represehtätiöh öf the integral value of the RTI::Federati 
FederateslnFederat The string represehtätiöh öf the integral number of federates joine 

i SavelsScheduled The string represehtätiöh of the boolean value indicating whether 
jScheduledSaveTim The string represehtätiöh öf the döüble-precisiön floating-point nu 
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Attribute/Parameter Lexicons 

TissüTsffessTräns" 

Class/Interaction 

Ch¥ngeC'ycTeTime" 

Cons&TcHröncTiTöles 

DecreäseHeärl'Sfrö'R' 

TncreäseHeafiiS'frö'ke 
H'SKReVöTüTh'eüecr 
RS'ffoReVölümeThcrT'Ämöunf 
ChemP'HPä'rä'syiifiTr 
ans 

Ch"efnPHSympTräfis 

R'elä'xTfän's'Ä"' 

ReTäxTräfisB"' 

Cd'nfrä'ctTrans'Ä 
"Cö"nfräcfTfä"nsB'  
'CöWäcföiä"ph"rägm' 
CöWäcffhTerhalTritef 
CöTi'tfäctExfernalThfe 

üöTiFäcfÄBSföffiTnäfs 
R'eTäxÄb'aörninals 

Term 
RTIversion 

Direction  
CycleCharige" 
Ämourif" 
pö2Tfss'G'fp 
Location        
'pC'ö'2TissG'rp"" 
wriicriPröb' 

Definition 
The string representation ot the version number ot the federation e 

ThT'drfecfiö'n'T^^ ~ 

Tfrechange'TrTseOT^ 
Value ÖT change'Tn effecBve diameter expresss¥äTri"perceh'i[äge öf nomi 
TFe äcfiJaTpöZönRe" 'tissue groüpTfi'äisfress" 
ü'ngTnäfi'önöf'tHe'äisTress'sTgnäT^T^ 

ÄclüäT'p'C'ö'2'ö'f^ 
■S'trTng'irWcatTng^ 

Amount 
Amount" 
Äm'öürif" 

DecreäseTfiSV" 

De"c7eäseTriRR"' 
Iri'creaserfflR"" 
IncfeäseTnSV" 
Amount" 
Amount'" 
Äm'öürif" 
Ämoünf" 
Ärnöünf" 
Ämöüh'f" 
Ämoünf" 
Ärnöünf" 
Amount 

R'eräxTn'tefn'änriter'co Ämöürir 
ReTäxEx't'eThanh'ferco'Ämou 
R'eTä'xüTä'pFr'äg'nT"  
Pära'sy'mHeä'rtR'afeT 
Tncr'eäs'eHeärifRat'e"' 
Decr'easeReä'rtRate 
ParasymTncreaseRa 
TncreäseR'äfe 
üecreä'seRate 
DiTäfeÄrtery" Ämourif'"" 
'C'ö"h's'fffctÄ'r(ery' Amount'""" 
Refü'rhTö'Nö'fmäTpö'2-'pö'2VäTLie 

Lowpö'2" 
TficreäseBP"" 

Decrea'se'BF" 

Amount" 
Ämourif" 
Ämöurif" 
'ÄmöünT 
Ämoünf" 
Ämoünf" 
Ämoünf" 

p'ö2Välüe" 
ÄrfiöünT 
Lö'cafiörT 
Ärnöünf" 
Location'' 

Mä'g'h'ifü'äe'öf 'fFie"d"ec'fease - measüreain p"ercen'fä'ge"ö'f current" value 

Mägh'ifü'äe'"örd*ecr'ea'se 
rnägh'ifü'äe "of fFie'förce'To confräcfranexpresseäas a 'percentage of curr 

?nä"gn1füö'e^no7c¥öTconfiäcBön exp"ressed^s™ä"percenfage of current 

Fercentä'ge'äecre'äse'Tn strode volume oflieärf" 
Pefcenfä'g'e"'decr'ea'se'Tnheä"rnäfer 

pe"fce"rifä'g¥Tnc"feä"^ 
pe"rcenfä'ge'inc'reäse"in'SK oflfieirf"" ." 
rnä'g'n'ifüäe''Bäse'ä''äs"a percentage öfffie maximum" 
Ttfäg'nifü'deö'freTäxäiiön expressecfäsa percentage 
Wg'nifü'de express 
Magnifude'Drconfracfron expressecfäs percenfä'ge" 

mägn'ifü'deex'^ 
mägnifü'äeexpTe^ 
Percentage change" 
mag'h'ifücIe'basecT as "apercenfage öTffie maximum 
mä"gnifü"de"ex"p"ressedas"¥p^ 
mäg'n'ifü'äe'ex'pre'ssed "äs apercenfage öf maximum"" 
T^ercen'täg'e'öf're'läxafiö'n 
mä"g'nifü'3eexp'res"sed"äsa percentageöfTl^maxTmüm" 
pefcenfägeTncreä's'e'irrpresenf^^ 
nüm'berö'fB'eäfs7mi'n""fölnc7easefi 

normal 

num'b'eröTDeä'ts"p"er~rninüfe"tö decrease  " 
Fe7centä~g"e"iricreä"^ 
nü"rn'5e'rö'fDeä'ts"p"eF^^ 
nüTn'BeFö'fD'eats"^^^^^ 
Fercentage 'decreäse'ih artery dTäTWefer'fröm" current "dTä'mefer 
percenfage'con'sff^ 
'p¥rHäTpr'essu'reof'ö2''value in the location öf'tfie'sensof" 

T^ägh'ifü'äeoTBTö'ödpressure decrease. 

fhe'''värü'e'öHhe"pä'rfiäl'pressure"örö2'as''m 

MägTiifudeö'flnc'f'^ "       ' 
STfe'öf'repörrö'f'b'lö^^^ 

L"ocatrö"ri'öffh'eb7ö'ö'^ 
Fhysicanöä'trön' offfi'e aveölänifitanf sensor"- is'ih'ffi'e LurigRespirator Äveolä'rTmfä'fifSefise Uöcätiön" 

B'rö'hcffiöreTrrTtänfS'ert'Lo'cä'tron Fhyslcäl'loca'frö"n™ön'r'fitanrsensor - is in the Remain7ngBrön'ciaNetwork 
PTiysTcäTlöca'fi'ö'noffne irritanfserisör Läryn'xIrrilSntBenseä 

Tfäcrieälrrifä"nfSTris" 
TissBTsffessh" 

'IZöcä'trön" 
Cö'cätion"" FhysTcanö'cä'trö'n öfffie irrifärit sensor that's sensing'tfie stimülT 

"Äcü'täTpüZönunglTssüe" pö2öfTis"sG'rp 
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Class/Interaction Term Definition 

TissBIsfressg 

TTssBTstressT  

pC02otiissGrp Actual pC02 ot tissue group 
whlchPföbTem String specTfifig if the tissue distress is due tö low p02 or hgh pC02 or 
p'ö2öfTi'ss'Gf'p' Actual p'0'2 öf esöphegeäl tissue 
whlchTPröbTern 
p'CÖ'ZöfTiss'G'r'p 

String ih'cli'cä'tTng which is the proBlern, Tilgh CÖ2, Tow 02, or both 
"Actual p'C'0'2 of" the" esöphegeäl Issue group 

pö'2öfTis'sG'fp' 
p'CÜS'öfTissCSr'p 

whTcTiPrö'bTem 

Äctü"ärp"ö2 öf The Kidney tissue 
Actual p'C'0'2 cTth'e Rlöhey tissue 
Siring In"dicä'tlng If Tow "oxygen, high carbohä älöxde, ör both are the pro 

TissBIsffesse pö2öfTis's'Grp Actual p"02 öf the 'äEdömiriäT viscera tissue group. 
'p'CÖ2'öfTIssGf'p' 
wh'TcTiPröBlem 

Actual p'CÖ2 öf äB'dömlnäl viscera "tissue group 
String Th'ärca'tlh'g'TpröBTern is föw 0'2, high CÖ2, or both 

TissBIsfressä pö'2'öfTissGrp 
pCöiSöfTTssüfp" 

Actual pö2 of the tissue group that Is served by the internal illiac artery 
"Actual p'C'0'2 öf trie tissue group" that'is served By the internal iliiac arter 

whlchProblem "String Indicating" problem to Be low 02, high C02, or both 
TTssBIsfressc pö2öfTissG'rp Actual p02 of the lower limb tissue group 

pC02öfTis,s,Grp Actual p'C'0'2 öf the lower lirnB tissue 
whichPröblem Stfri'g Th'dlca'lIh'gTf problem is high ÜÖ2", löw 02, or both 

TissBTsfressD- 

TissBTstfessa 

p02bfTissGrp 
'pC'ö'2'öfTis's"G'fp 

The actual partial pressure of oxygen in the head, heck, spine tissue gr 
"Actual p'C'0'2 of heä"d,hecR", and spine tissue 

whlchProblem "String Indicating If problem is low 02, high CÖ2, or both 
p02öfTissGfp "Actual p"02 of the upper limb tissue group 
whlchProblem STri'hg Indicating If pfoBTerri is high C02, low 02, or both 
pC02ofTissGrp Actual p'CO'2 of the upper■lTrrib tissue group 

TfäcÄctlS TürhOn The trachea Irritant sensor is activated; it can now do its activity 
Leveloflrritant The level öf the irritating parllcüTäfes; high, medium, or low 

LaryActlS 

BrönÄcflS 

Türhöri The Irritant sensor in the larynx is activated by the presence of aprticula 
L7e veföTTrifTfä rit' The level of the pä'rticüIäteIrrTtä"hfs;BIgh', medium, or'low 
TürhOn The bronchia Irritant sensor Isactivated 
LeveFöfl frlif ärif Cevel öftfie pä'rlfcüläfelrrltähf; high, medium, ör löw 

ÄvefÄ'ctTS  Türfiöri The sensor state ishow activated. 
UeveTötTffffä'nf The revel öfIfrltä"h"f"hltfing the sensor; hlgh.medium , or low 

Federate 
ÄTeri"""  

S'ervIceL'ög 

FrömFederäfe The string representation of fh mltitatfrig federate's handle. 
ÄTert'S'eve'rTry' The string representation öfthe Integral vuale of the LogType enu 
ÄTerlTexf   •"  The string 'represehfäfiöh öf the reason öfthe alert. 
'Älerilü'  ' The siring re'pfes'erifatiöii" öf the serial number for an exception. 
S'efvTceWärfie The" string method ha'rn'e öfthe service calf generating the irtteracti 
Servlcelhiflatör Tfiesfffhg 'repres'erifäfiöh the IFilfiäiöröf ffi'e service call (FED for"R 

SereiceCögÄrgüme 
nts 

TlinaieT     " Meaning" Is 'dependent ön service Invoked, parameter tis represent 
'HärVareZ "" . Weaning Is dependent ön "servTce ThvökecT. Parameter is represent 
HähclfeSet : Meaning Is dependent ön service ThvökecT. Parameter is represent 
'ÖBjecflDöf'Cöüht jWfeäniri'g "is "de'p'enä'ent ön servTce ThvökecT. Parameter is represent 
Täg'örO'b'eTÖ'rWärrf j Meaning Is dependent ön service Ihvökecf. Parameter is represent 
Time }The string representation of the time provided to the service invok 
Enumeration i Meaning Is dependent oh service invoked. Parameter is represent 
Boolean j Meaning is dependent oh service Invoked. Parameter is represent 

oBJectrnTormatTon ÖBjectlü jThe sfring represehtätiöh öfthe öbjectID that this interaction id re 
LocketfAttributes jThe string represehtätiöh öf the attributes that are owned by a fed 
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Attribute/Parameter Lexicons 

Class/Interaction 

PüBlish'fngCläs's 
K'epresenteäfCTäsT 
ÖBjecl'CTäss 

SüBFciWingClälss' 

Action" 

öBject'CTäss 
InleräctlönCIäss" 
TöFeä'erä'fe 

SetTImlng" 

Re'qüesiEÖBjec'frrifö'ri 
Mocn^ÄffnBüteSiäi 
e 

üöResignFeäerafio 
üoDe'leifeölijecr' 

üoS'etL'ööR'äHeäcl 
DöSietTHmeCönsträi! 
Control" 

Term 
RegisteredClass 

ThTsFrTnglepreseniätTon' 
Tfiesfnngfepresenfä'fi^^^ 

IniferäcfröfiCTäss"" 

, Yl^esfrJngrepTesen^^ th'äTtTüe inferacti 
FedRepöHPerrod'"" 
TrmeRepört'Periöä' 
öb'JeBRepörtPeno' 
ÖBjecflD" 

i'fj'ÖBjecfc'lü'"  
ÄffffbufeTD" 
TöRenSfäte" 
Resign'Äcifrön" 
öBJeclü" 
Time" 
Tag" 
UööRäfieäcT 
State"  
SeTServTcellögging 
Set'LogFile" 
üeleteüBjecF™ 
öeqüeüeTIFCT 

Definition 
The string representation otthe class that was registered by the re 

TBe'sTringre'pfesentät'ion'ö^ 
Tfie's't'rfng're^ 
TfiesfiTngre^ 

Tfie'sfrTrTg"^^^^ 
TKesfrTrig're^ 
Tfi'e"sfffng""represen^ 
Tfiestrmg"^ 
Tfie"'sfrTngTe^^ 
ThTsTrTng repfeseffi^ 
TfielsfrTrig"'^ 
Tfie sfrTri"gTepre¥enfälIön 
TnesfffiigHrepre^^ 
ThTsTring're'^ 
TfiestmigTö"^ 
Tfie sfnng7epresenfätTö"n ofänäö'urjle'fhans tfie value the federate 
Th'esfn'ngre^ 
TfiesfrThgTepre^ 
The'sTrTrig repfeseritä'tTöiri *öJFsenögTileI' 
The'sfifTng representation of "delete oBJect"" 
Th"e^TfrTng""represenfät'i'ön 

04/27/98 17:52:16 6/6 



Appendix B  __ ; 
Topic Number OSD97-005 

Appendix B 

B-1 



Object Class Structure Table 

Class! Class2 

airMixture (PS) 
s'möReGasRlixiEüre 
röcäTPärt'icfeCTüstefCTöüof 
tö'cäTC'herriTcaTVapöTClbücf 

gas Ü2"  
Cö2 .. 

Cü """"" 
vöräfil'eClriernrcälVäpor'C'löü'äf 
päfficIeCI'üsTeTCTöücf (PS) 

Meäicäiürügs MetTiacfi'öHne 

ÄIBüterof 

Manager Feäefafe 
FeäerafFö'n 
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Object Interaction Table 

Initiating Object Receiving 
Interaction Structure 

Class Affected Attributes Class 

AdmlnMetha Methacholine None None 

ÄdmffiÄTbut' Älb"ülerol None None 

BmöReStreämS'tTrri srnofteGasMTxtüre None None 

VäpöTCTöud'Sfim ro'caTChemTcaiya'por 
Cloud 

None None 

Mö'riöxiäeS'tTrfi cö  None None 

Pä'ftTcTe'CTöü'äStirfi röcaTPafficIeC'lüsterC 
loud 

None None 

Mänäger.Feclerate Äleff Federate None Federate 

öläJectVnföfrnätTöh Federate" None Federate 

PüTJ'ITsh'TngClass Federate                jNone 1 Federate 
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Object Interaction Table 

bject/Area 
Interaction 
Parameters 

Init/ Sense/ React 
Affected Attributes 

None Dosage 
TärgetS'ysTern      ""' 

IR 

IrnrnediäcyöfEffecf 
PötEeveTö'ffnjury 
TäenlryP'föfile 

None Immeäiä'cyoTIrffecF" IR  
Pö'tteveTö'fTnjüry 
Tarp'tSyslemT 
läeritTfyPrbfile 
Dosage 

None Duration IR" 
perC02 
per02 
perCO 
IäefitTryPföifiIe 
Pö'Ovelö'frnjury 
perQtfierlrieri 
TärgetSystem 
Imrnecli'äcyöfEfFect 

None Duration TR 
Concentration 

TmrhediäcyöfEffecf 
TärgetSystem 
PötreveTöWnjury 

IdehtityPröfile 

None Amount IR  

Duration 
IrriifiediäcyöfEffect 
TäenltyPröffle 
PötLeveloflnjury 
TärgeTSysfem 

None SizeOfParticles IR  
Duration 
Irn'me^iäcyöfEffecr"' 
PöTeveTöfmjüry 
IdentityPröfile 
TärgefSysfem 

None AlertSeverity 
ÄTeftTexf  

IR  

ÄTeftlü"—    ~    " 

None ObjectID 
röcKädÄffriblifes"" 

IR 

ReglsfereäClass 
RepresehtedClass 

None öbjectClass IR  
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Object Interaction Table 

Initiating Object Receiving 
Interaction Structure 

Class Affected Attributes Class 

Sü^iscriBrngCTäss Federate None Federate 

Manager.Fedefafe. 
ServiceLog 

ServiceTögÄrgüme 
nts 

Federate None Federate 

Wlänäger.Fe9efiäf§. 
Action 

ReqüestFüTJlIcäfiö Federate None Federate 
ReqüestSübscrlpti Federate None Federate 
SetTiming Federate None Federate 

Reqüestöbjectlhför Federate None Federate 
MödifyAttributeStät 
e 

Federate None Federate 

Control Federate None Federate 

MänägerTecl'eräfe. 
Action.RemoteServ 
icelnvocation 

öoFSesTgnFederatiö" FecTerafe None Federate 
üdDeTefeöbjecf Federate None Federate 

'ü'öSeCööIcärieää Federate None Federate 
üb'SetTfmeCoristrai Federate None Federate 
'üöTürriRegulällön Federate None Federate 
üöTümRegüTätrön Federate None Federate 
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Object Interaction Table 

bject/Area 
Interaction 
Parameters 

Iniü Sense/ React 
Affected Attributes 

InteractionClass 

None öbjectCTäss 

InieräHlö'nCIäss 
IR               " 

None Händlef  "" 
HänaTe'2'                ' 
H'änäTe'Sef' 

IR  

öHjecttDö'r'Count 
TagörlaBeTörNärri 
Time 
EnümerätTön 
Boolean 

None Nöne IR  

None None IR  
None FedRepbrfPerTöd 

TfmeRepö'ftPer'i'oä 
öb'jecfRepö'rTfPeTfcr 

IR  

None öbjecfltr IR 
None ObjectlD 

ÄffribufeTD" "" 
IR' '"•..' 

TöRefi'SfäTe 
None SetServIcelöggTrig IR 

SeTLogFIle 
DeTefeöbject' 
üeqüe'üeFIFÖ 

None ResignÄctiöh 'IR  

None ObjectlD "IR  
Time 
Tag 

None Löö'Räri'ead 'IR  
None State ~   '■ IR  
None Nöne 'IR  
None Nö'rie IR ""  
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

airMixture perü2 float 1 
pefNI2 flöät 1 

perCÖZ float 1 
älfifüäe flöä'f 1 
Pö'EeveTöflnjü'ry 'GenencTnjüiyleveirnfo 1+ 
ImmecliäcyofEffect' TrnmeaiacyoEffectUafa' 1 
TärgefSys"tem sfrTng K 
TaentTfyP'rofile TaefflTtyP'rofileüäfä' 1 
Uöcä'fiönXY" XYC'öofDäfa           '" K 

smölceGasMrxltüfe 

röraTPäHTcreülüstefCföücf"'"' 

locaTCTiemrcälVäpöTCIöu'ä 

pef'CÖ2 float' f 
pefö2 flöaf 1 

pefCÖ float f          

peröffierrfien! float' f  

Tcfeh'iJfyPföfire' TäentTfyPföTileDafä T "  

TärgetS'ysfefn sfffng f 
Pö'tUevelö'fTnjüfy 'GenencThj'üry'Lev'e'irn'fö 1+ 
TmfrieäiäcyöfEffecf Immeäiä'cyölEffectüa'fä'' 1 
SizeofFarfTcIes flöaf T~ " 
lifimeöiäcyöfEffecf TmrneaiacyofEffecfDafa' 1  
PötteveTöWnjüry 'GenerTcTn'jüiryleve'irnfö" 1+ 
'TnäehtTtyPröfiFe TäenfityPrafireüäfä" 1 
TärgefSysTerri sfffng T 
'C'ön'cen"frafiö"n flöä'f 1 
Icfeh'tTtyPföfiTe läentTtyPröfifeDäfä 1 
TmmeäiäcyofEffecT IrTimeäiäcyöfEffectDätä 1 
TärgefSysTeffi 'string 1 

'PötUeveTö'fTnjüry 'GenefTcTn'jüryreveirnfö'' 1+ 

gas TmmeäiäcySfEffecf Trrim'ecfiäcyofEffe'cfD'äfä T 
'PötL'evelö'ffnjü'ry' 'GenerrcThjüryteveirnfö T+        ' 
Tcf eh'tTfy P rö'file läeh'tTfyP'rofireü'ätä 1 
TärgetSysTerri sfffng 1 

völafireCTiemicalVäpöTC'löü 
d 

02 

UöcafiöriX?" "XYCöörüatä  f 
"CröüäüTämefer 'flöä'f T     
"Cö'fi ce rifräfio fi flöä'f 1        
'Altitude ' flöäf T~  
CöcafiorillL Cö'cafiöfilXD'äfä f 
Tffi meäiäcyöfEffe'cf 'Imrh'ecliäcyöfEffectüäfä' Tf  
PötreveTofThjüry GenerTcrnjüi^Levellnfo T+  
TärgefSysTerfi sfffng "1          '" 
TiJentTtyPföTile TäentTfyP'röfiteDäfä 1 . i. 

"S'peecl *flö'ät pf  
DTfecfiönöfMöfiöfi ■X7Cöorüätä"  """" IT 
jÄfrifö?""     •flöä'f ]T~  

C'ö'2    TÄmtCÖZ   flöä'f ]f 
cö—   jÄffrECÖ"  ~ *flö'ä't H 
pMicTe'CrüsfefCTciücI iLocafiöriJOT "XyCöörDätä"''"'   """   " " |f   
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

percentage tenths perfect always 

percentage tefiffis perfect always 

percentage tenths 'perfect always 

m nearest integer perfect always 
WA  

N7Ä"""  
WÄ N/Ä 

m  
WK  WK          N/A 

WK" "  WK "  perfect always 
WA  

WK   WK            " N/Ä 

WK"—"'  
WK  

N7Ä N/A 

'percentage tenths perfect always 

p'erce'ritage tefiffis perfect always 

percentage tenths perfect always 

percentage tefiffis perfect always 
WA  

WK      N7Ä N/A 

microns WK—     ' perfecf always 
WK  

N7Ä               N7A    " N/A 

M7Ä N7Ä'"""" " ""'" N7A N7Ä 

microns nearest integer perfect always 
WK  

WK    N7A"""  N/A 

N7Ä '   WK""~"    N7Ä N/A 
N7Ä.  

'WK " """" 
N7Ä.      . 

N/A 
perfect always 

mg/m*3 tefiffis perfect always 
N7Ä WK  WK N/A 
N7Ä.  

'N7A    "  'WK N/A » 
WK  

"N7Ä  perfecf always 
w/s.  

'WK  
'NI7Ä" 

N/A 

WK "N7Ä " WK N/A 
WK  _ m  

'WK '"        ""' lN/A 

WK    WK         "  WK        """ N/A 
WK   'WK  '  perfect always 
WK  

m 

■WK..-~  'N7Ä'"  N/A 
tefiffis perfecf always 

mg7rfiÄ3' tenths perfect always 
m "tenths "perfecf always 
NI7Ä"       'WK   WK N/A 
N7Ä               'WK   

,WÄ      . 
*N7A 

WK   'WK "' 'WK  '"" 'N7Ä        "  — 
WK""  'WK            perfecf always 
WA_  

Rm/sec 

'WK WK N/A 

tenths perfecf always 
— Wß. .  

"N7ä"™"   "N7Ä         N7Ä 
percentage jteriffis perfecf always 
percentage jfefiffi's perfecf {always 
percentage Ttenffis 'perfect [always 
WK  ̂ 7Ä —  

"N7Ä ~  
^7Ä 
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Attribute/Parameter Definitions 

Update Type Update Condition        Transferable/Acceptable Updateable/Reflectable 

Conditional upon "big enough" change =N UR 

Cön'äTtrönäT üpöri"b'igehoügn'"change jKI UR 

Conditional upon "Big" enough'1' change ;1SI UR 

Static 
 .......^.... UR 

Static N UR 

Static n  UR 

Static w "  UR 

Static N UR 
Conditional üpöri "big enough''' change n  . 

UR 

Static N UR 

Static w  UR 

Static N UR 

Static N"~  UR 

Static N               UR 

Static 
N    .                             - 

UR 

Static N UR 

S'ta'tic N  UR 
Static 

N  
UR 

Static 
N                       ... 

UR 
Static N UR 
Static N'" " UR 
Static 

N..„....                            - 
UR 

Static' N                  UR 
Static N UR 

Static N' UR                                   * 

Static N            ' UR 
Static N             ~ UR 
Static Nl  UR 
Static N 'UR 
Static M  UR 
Static' N'   'UR 
'Conditional upon "big enough" change N         ••■•••••••  UR 
Conditional 'upon "big enough" change 'A " 'UR 
'Conditional üp'öh "Big" enough" change 'N        UR 
Conditional üpöri "b'ig enough" change "R "  tlR 
'Conditional üp'öh "big enough" change "N UR 
Static 
Static 

'N " ~ UR 
"Nl "  UR 

Static N                                       UR 
S'ta'tic Tl'          |UR 
Conditional "upon "b'ig" enough" change Tl    "                                |UR 
Conditional upon "big enough" change "N "                          |UR 
Cö'ndltlöhäl *üpon "Kg~enöugRrchänge 'N                jUR 
Conditional upon "Big" enough" change "N                               [UR 
Conditional upon "big enough" change *N'"~ "                              |UR 
Conditional üpöh "Bigenoügh" change "N "           !UR 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

LocationLL LocationLLData 1 
PärtTöreSIzeGröüps PärtTcTeSTzeGröüpQst T"  
Ältituä'e" ' float 1 " 
TäentrfyPröfile TdentltyPröffleDätä 1  
TäfgefSysfern sfrThg 1  
PöTLeveTö'ffhjüry 'GenerTclhjijryLeveirnfö T+ 
TmrheHiäcyöfEffect' Tm^eäiäcyöfEffectUafä 1  
Speed float' 1 
DlfecWriöWöBön XYC'öörüat'ä ~  1 

MeffiächoHhe Dosage doüBTe 1 
FötUeveTöTTnjüry GenencThjüiyCeveirnfö 1+  
ImmecliäcyöfEffect' Tmmediäcyö'fEffectüäfä 1  
TärgefS'ystem sTffng \  
TdentlfyPröffle TäentTfyPföTileDatä' 1  

Älbuferöl üösäge flöäf \ 
FötUeveTöTTnjüry 'GenerTclh'juryreveirnfö 1+  
laentTfyPfoTile Icfeh'tTtyPröfireD'äfä 1 
TärgefSyslEem stffng ■t 

TrnrheäiäcyöfEffecf TmmedräcyöfEffectüäfä 1  

Federate FederäleT-Töst string 1 
FederaieHinäle sfrlfig "1  
FederäleSfäfe siring 1 
FederäteTTäiffie string l"1  
RTIversion stnhg 1  
TimeMänagerStäle 'string 1 ¥ 

FederäteLookäheäd string 1 
FederateTime string" "1  
Ti'meCöns'trarned string 1 
Ti'rne'Regüläting string 1  
FIFÖlengin"  string 1  
TSÖlengTH string 'T  
üeqüeüeFIFÖäsync string 1 
TotälObjectCouht "string "1  
H'öTäTrigTöTiehsöbject'C'öü siring 1  
'DeTeteäöUjeHCröünt "string 

^       . 

NumÄttrlbutes string "1  
N ü'mFäräme't'ers string *i  

Federation FederalTönKlame string 1 
TederatiönSfäTfe string 1 
FederätesInFeäeratiöh string n         ' 
'SaveTsScriediiTed string H 
ScfiedüIedSäveTIme ■; string n     " 
RTIversTön fsfrlrig |T        ""■"■ 

ÄäminMefna Dösäge ja'öiiBTe p 
TargetSystem I'stnng TT 
TmrneäiacyöfEffect [Imme^iäcyofEffectDatä" IT          
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

MA N/A N/A N/A 

N/A    
N7Ä  WÄ N/A 

m feriffis perfect always 

N7Ä  """"" 
m .  

WK  N/A 
perfect always 

N7Ä   N7A " N/A N/A 

N7Ä   
N7Ä                                  . 

N7Ä" N/A 

RrrFsec 
N/A   

'teh'fhs perfect always 

N7Ä ' N7Ä ""' "' N/A 

grrFrfil nearest, fnfeger perfect always 
WK ... 

N/A    WK  N/A 
Rm  

WK  "" N/A        '           N/A 
WK , 

N7Ä  perfect always 
N7Ä. ......... 

N/A              
WK . 

N/A 
gm/ml nearest' integer perfect always 

N/A N/A"                  WK N/A 
WK  

N/A  N7Ä"    '"" N/A 
N7Ä   N/A  perfect always 
WK  

N/A N7Ä         "                " N/A 
perfect'     j always 

perfect' always 

 „  
perfect' always 
perfect' always 
perfect always 
perfect always                           * 
perfect' always 

perfect always 
perfect always 

perfect always 
perfect always 
perfect' always 
perfect always 
■perfect' always 
perfect always 

perfect' always 
perfect' always 

"perfect' always 
perfect' always 

i perfect always 
j perfect always 

'                                        {'perfect' always 
i perfect always 
; perfect always 

grhTrril nearest integer j perfect always 

N/A    N/A Tperfect always 

WK N/A 
^ _^.- 

N/A  
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

Conditional upon "big enough" change N UK 

Conditional If sizes "drop'öüt;p"hyslcs älg N OR 

Conditional upon "big enough''' change N          UR 

'Static H  ÜR 

Static N                   ÜR 

Static N          ÜR 

Static fii             UR 

Conditional n   '  UR 

Conditional upon "big enough1' cfiari'ge N UR 

Static N                  "  UR 

Static N          UR 

Static ft UR 

Static N           UR 

Static N"               UR 

Static W UR 

Static N' UR 

Static N'""   UR 

Static N " ' UR 

Static Ti       UR 
Conditional fT" UR 

Conditional" TN  UR 

Conditional" "fl""""""'    " UR 
Conditional IN  'UR 
Conditional 

N              „ 
UR 

Conditional" *N       UR                                   * 

Conditional "Kl               ' " UR 

Conditional 
(]K|             . 

UR 
Conditional" ■ft-   ■■ UR 
Conditional" 

>N 'UR 

Conditional 
Conditional 

N UR 
n  

'UR'"" 

Conditional 'N UR 
Conditional *N 'UR 
Conditional 'N   "f"  UR 
Conditional *N  UR 
Conditional fl UR 

CöndltlönäT > fl 'UR 
Conditional "N UR 

Conditional *N          "' 'UR 
Conditional fl UR 
Conditional 

.N                               ....... 
*UR" 

Conditional "N           UR 
Conditional *M'"""'             *UR 
WA  

TI7Ä"'  N7Ä" N/A 

N7Ä  *N7A"  *WK *N/A 
jq/ft mix                              jN/A N7Ä 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

PotLevelotlnjury GenenclnjuryLevellnto 1 + 

Tdeh'tTfy Prö'ftl e TcfeniJfyProfileD'ätä' 

ÄärfiTnÄTBut 

i 

TmrneäiäcyöfEffecf TmmeWäcyö'fErTectD"ä{ä 

Pötrevelöflnjüry GeFerTcTnjufyCeveirnfö 1+ 
TärgefS'ysTem string 

TäfentTfyPfö'file TdentTtyFröfileBäfä" 

Dosage äöuBTe 

SmöReSfreämSfim 

Väpo'fC'löuä'S'tTm 

Duration flöäf 

per'CÖ'2 flöäf 

pefö2' flöä't 

pef'C'ö flöäf 

Tcfeh'tTtyPröfile TaehtTtyPröfileDäfä 

Pö'OveTöfTnjDry "GenenclnjuryIe\/eirnfo" 1+ 
peTöfherlheTf flöä't 
TäfgetSysfem string 
IrnmeäiäcyofEffecf ImmeäiäcyöfEfFe'cfD'ätä 

Duration float 

Concentration float 

ImrhediäcyöfEffecf TmmeäiäcyöflEffectDäfä 

TärgetSystem sffTng 

PötUeveTöfTnjüry GenencTnjurylevelTnfö 1+ 
IdehtityPröfile lö^entltyPröTileDafä" 

MöüoxiSeS'tTm Amount Tlöäf 
Duration flöäf 

ImmeäiäcyofEffect IrnmeäiäcyöfETfectDafä 

IdehtityPröfile TcTentTfyP'roTireDätä 

'PotteveTöTmjüry 'GenerTcTnjüirytieveirnfö" 1+ 
TärgetSyslem sffTng 

PäftTcTeüföüa'Stim "S'izeöfParficles float 
Duration flöäf 

TmmeäiäcyofEffecf Irnme^iä"cyöfEffectüatä 

PötL'eveTöWnjüfy GenefTcTrijüryLeveirnfö" 1+ 

'TäehTTryPröffle 'TäfentTtyPröTiIeüäfä" 

TärgetSysTerri sffTng 

Alert 'ÄTeHSeverffy s'ffTng' 

•ÄleriTex!     sffTng 
AlertlD s'ffTng 

SerolceCögÄrgümenis "Han'are'1  s'ffTng 
'Hanarel    "  sffTng 
FfänöTeSer sffTng 

"ÖTjj'ecODörCöün't s'ffTng 
Tägörl^'belöflil'ärn'e string 

Time sffTng 
Enumeration string 

Boolean string 

ölijecWriTörmätTön ObjectID string 
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

N/A N/A N/A N/A 
N/Ä""   N/A   N/A  N/A 
N7Ä   N7Ä  

m                      , 
N/A 

WÄ  
N/A   N7Ä  N/A 

N7Ä"      ' N7Ä"""" "  peffect always 

N7Ä"" "" N7Ä             N/A"  N/A 
gmTrril nearest integer perfect always 

sec fenffis perfect always 

perceriEge tenffi's perfecf always 
percentage fenffis perfecf always 
percenfäge feriffis "perfect always 
N7A   1SI7Ä  N7Ä N/A 
N7Ä N7A 

N/Ä_    .„                     . 
N/A 

percentage tenths perfect always 
WK        

N/A                      perfecf always 
WK  

N/A                    N/A'~             "" N/A 
percentage nearest integer perfect always 

m"g7rrF3' tenths perfect always 
WK ....—, 

N7Ä ' " "" 'N7Ä "'" ' N/A 
WK  

N7Ä  perfecf always 
N7Ä" """'  N/A 'N/A ~ N/A 
N7Ä    N/A "N/A         N/A 
'percentage tenths perfecf always 
sec tenths perfect always 
WK _  

N/A          ,  'N/A    "          N/A t 

N7Ä  
•N7A"""   "N7A~             N/A 

WK _  
'N7Ä'"""  

,w/s.    .„...   .         . 
N/A 

WK  
"N7Ä  perfecf always 

microns nearest integer perfecf always 
sec nearest Integer perfect always 
WK  

'N/A ~~  'N/A  N/A 
N/A                      ' 'N7A  -MX"       • "N/A 
WK  

'N/A'"""  'N7Ä         N/A 
N7Ä   'N/A  perfect always 

perfect always 
perfect always 

'perfecf always 
perfect" always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

N/A                                   i N/A N/A N/A 
N7Ä  ""' ] 

WK  
WK""                 "  N/A 

N7Ä "     1 WK """"  N17Ä        N/A 
N7Ä "   

WÄ  
WK  N/A 

WK  
m . 

WK                N/A 

Fror """" WK           ' N7Ä"""" '  N/A 

WK" '—  
N17Ä   

1SI7Ä ' * 
WÄ                             _ 

N/A 
nm—.. .. 

M7Ä "  N/A 
WK  

M7Ä  """"* WK""~ """"'""     " N/A 

N7Ä " ' N7Ä'  " WK                   N/A 
nm , Wß. . 

N17Ä"""'                 "   " N/A 
N7Ä  ""  NI7Ä  WK" N/A 
N7Ä   M7Ä      WK  N/A 

WK   WK"  WK  N/A 
WK   

N7Ä""""      * N7Ä "'"""" N/A 
WK "" 

WK  z 
WK  " ' N/A 

N7Ä   N7Ä     " N/A N/A 
WK . 

N7Ä""""       
WK                      ..     .. 

N/A 
WK  

1SI7A"""  WK     ~   " N/A 
N7A   WK""     " 

WfS.      .     . 
N/A 

WK  
N/A'                     WK      N/A 

WK  
N/A  WK ~ ~ N/A 

Wfi.  
WK"""  

WK . , 
N/A 

WÄ  
N/A  

Wfi.          .                  . N/A 
nm , N7Ä.    _ .... WK N/A                                   * 
N7Ä.  

N7Ä""""  N/A  N/A 
WK  

N7Ä—          "■"" WK                        "" N/A 
N7A„   

M/Ä      WK    '  N/A 
N7Ä               ' 'WK"""            ' N7Ä    " ~  N/A 
WA  

N7Ä "" WK                     N/A 
WK  

WK               ' 
w/s. 

N/A 
N7Ä"" "  

Wfi.   Wfi. N/A 
N7Ä   'WK—  WK                               . 

'N/A 

WK   "N/A  WK"          " " "N/A 

KI7Ä "  '  'N/Ä   N7Ä """ N/A 
N7Ä 'N/Ä  M/Ä                ~" N/A 
N7Ä" —  'WA  N7Ä  'N/A 
WJj. _  

"N7Ä"  "fl7A         ~  N/A 
WA   'WK"~  'N7Ä """  N/A 
WA  

"N/Ä " 'N7Ä         ~  N/A 
N7Ä "   

.N7Ä      ... >WÄ                                . 
N/A 

N7Ä "  "N7Ä "           "N7Ä " N/A 
N7Ä  

*N7Ä """"  
>]H7Ä                                . 

N/A 
N7Ä  

|N/Ä  "N7Ä             ~ N/A 
N7Ä "   IKI7Ä  'N/Ä  'N/A 

N7Ä IN/A N/A                                   [N/A 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

LocKedAttributes string 
KeglsTered'Cläss sfririg 
Represenled'CIass sfnri'g 

PüB'IIsh'mgCIäss öb'jecfCläss string i 

Tnferä'cffönCIä's's string 
Sü6scr16i'ng'Cläss öBjecfCräss string 

In't erä'ctlö riCIäss sfnhg 
SeHTmlng FecIRe'pört'Periöcl sfririg 

TimeRepö'rt'Peri'öcl sfririg 
ÖBJectRieporitPerröci 'sfnri'g 

Re^esiEDl^eclErnförrifiliEi'ö öBjectTD sfnri'g 
■MSaifyÄffflBüfeSräfe  ÖBjeöflD sfririg 

ÄifrföutiTD" '  sfririg 
Tö'Reri'SiäTe sfririg 

üoR'esTgnFe'äerat'i'onExec ResTg"nÄcfi'ön sfririg 
ü'ö'Delefeöbj'ecif ÖBjectlD sfririg' 

'Time sfririg 
Tag sfririg 

öö'SeifirööRäKeäcl TöoRänead sfririg 
üoSefTTmeCönstraineä 
Control 

■■sms- -     sfririg 
''Set'SemceUögging "sfririg 
SetLögFIle" string 
DeleieöBject sfririg" 
öeqüeüeFIFÖ sfririg .. 
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

perfect {always 
perfect | always 

perfect i always 
'perfect' j always 
perfect' {always 
perfect' {always 
perfect {always 

perfect' {always 
perfect' {always 
perfect' {always 

perfect {always 

perfect {always 
perfect j always 
perfect' {always 
perfect' {always 
perfect {always 
perfect {always 
perfect' {always 

perfect {always 

-• perfect {always 
perfect {always 
perfect {always 
perfect' {always 
perfect {always 

 • r' 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

N/A N/A N/A N/A 

N7Ä" "  WK '  WK N/A 
N/Ä" "   WK  WK             N/Ä 
WK"  N7Ä  

WK                      N/Ä 

N/Ä  
Wfi.                        _ < 

WK N/A 
N7Ä ""'■  

N7Ä.......  
WK"  N/Ä 

WK  KITA " ' KI7Ä              "   " N/Ä 
WA   WA .....   

KI7Ä"   N/Ä 
N7Ä  

WÄ  WA     , 
N/Ä  

N/A  "  
WA .—_  

N7Ä" ~ """" ~  N/Ä 
N7Ä '  WK  ""'"" N7Ä™             ' N/Ä 
WA  WJS.  

WK              N/A 
WÄ  

1KI7Ä—   WK" N/A 
N7Ä   •M7Ä""" "  

WAr.....„      
N/Ä 

N7Ä    'WK   'N7Ä"~               N/Ä 
N/Ä—   

.WK  WA                            ....- 
"N/Ä 

N/Ä   >WK""~  'WK  UN/Ä 
N7Ä  

■N7Ä""" , """ 
.WA                         . 

N/Ä 
WJS.  

'1SI7Ä "  'WK" "  "' " N/A 
N/Ä  "KI7Ä  "  

WA.              .           . 
N/A 

WK  
'N7Ä  'WK                         ' N/A 

N/Ä"  ■fl7Ä"'""  'N7Ä'"" ' " N/A 
WK"   'N7Ä '"' 'WK             """" N/A 
N7Ä~"  "  "N7Ä """ "N7Ä                       " N/A 

• 
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Enumerated Datatype Table 

Identifier Enumerator Representation 
InjuryLevelData critical 1 

serious "2                          
minor "3 ~  
none '4'  
iinRhown "5 '  

rmmeäiäcyoföfectüäfä' Immediate If 
Seconds '2   
FewMinutes "3"   
'Hour '4'       
FewHöurs 

■5  

■SevefälHöürs B"              """     '"" 
TwelveHours T—~     '        " 
'Day 

•s         .     ..     .       . 

Days 
_g  -...- 

Week Tö 

Weeks T1 '      
Mo'htn 

T2,„„... 

LohgTerm T3""""""""  
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Complex Datatype Table 

Complex 
Datatype 

Field 
Name 

Datatype Cardinality Units Resolution Accuracy 
Accuracy 
Condition 

ParticleSiz 
eGroupList 

SmallSize 
Meäium'STz 

boolean N/A N/A perfect always 
Boolean N/Ä  N7Ä  perfect always 

Läfge'Size boolean r¥A" N7Ä"  perfect always 

Locat'iön'L'L' 
Data 

LäCöhgC'ö" 
ordFormat 

Latitude LäCöng'Cö 'N7Ä N/Ä" N7Ä N/Ä 
Longitude LafCöngCo N/Ä  WK TOÄ"" N7Ä' 

cfegrees döübTe "N7Ä""" """" "N/Ä"        ' perfect always 

minutes double N/Ä  TWA" perfect always 

XYC'öörD'ä't 
a 

TäentTtyPfÖT 
ileData 

üenenclnjü 
ryLevellnfo 

X"  float Km (iüriäredffis perfect always 

7  float R'fri riünäred'fh's perfect always 

B'röricriöDiT Boolean WK  WA perfect always 

Broncri'iöco boolean "N7Ä"  'N7Ä perfect always 

ÄvelöiTrifTä 
TOodifyAirP" 

Boolean TOÄ  "KI7Ä"  perfect always 

Boolean" perfect always 
MöäityÄmbj boolean perfect always 

MöäifyÄmbj boolean perfect always 

BinäHEM' ; Boolean 
iqw_ _   . 

Ti7Ä"'"""  perfect 'always 

Level        [any perfect always 

Fö'tentiaTnJ j InJuryHevel HTA "~ ~ "H7Ä" -RflT" KI7Ä 
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Component Structure Table 

Class Component 
smokeüasMixture I CO 

rarer 
inz" 
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Object Class Definitions 

Term 
airMixture 
smöReGasIvITxfiJre" 
rocaTP'äfficTeCTüster'CröüSf"" 
rö'caTCMmrcalVäporClöuä" 

gas 
völafi1eChemi'calVäpö>'C'löu' 
XST 

Cö'2" 
cü  — 
partlcfeClustefCröud" 
MeäTcä'IDrügs" 
MetTiä'choTfhe"" 
ÄIBüTfeföT" 
Manager" 
Fecleräte" 
Feäerafröri"' 

Definition  
The environmental air surrounding the body; used in more non-local and potentially en 

Tfte"mixfüreofpses^ 
Ä'"smäTä'öüä"örpaftTc^ 
Ä''small"cHemicarväpor'cTöüd"tra^ 
one" öflhe sfäles W"maTfteT;leWs™fFsfimijirin-Triis^Ble; stimuli" serves "fö" evoke beety 

VäpörsörvöW 
'ö">vger^inWesfi^riüllis", 

^bön^öxlöT-lnliTeslimijli™ 
CafB'ö'n "MönoxTcfeTn thTstlmüTus  ~   
S'mäTI'päfficlesTöunä'lns'^ 
'StTmüYwhTch"a"re''^ 
Ä"meWcärä?ü'gwriTcF 
Ä'medrcaT'tfm'gw^ 
Mä'näge7cTässTör'{h"e'^ 
MänageFsü^^ 
Mänä'ger'süEc^ 
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Object Interaction Definitions 

Term 
AdminMetha 
AcffiffiAJBuT" 

Administer the medical drug methacholine 
Ää'mTnisW'trieWü'galDÜfe'röT 

SmöTceSffearriS'tTrn" 
Väpor'C'lö''uä'S¥rri"  
MönöxiäeStlrri 
PärtTcTeCTöuö'S'tim"" 
Manager" 
Feäeräife" 
ÄTert"' The'Mänäger:^ 
ServiceLog  
'SeröiceCdgÄrgument's" 
'ÖHjec¥nförmätiö'n 

Definition 

Ä¥rnoRFs¥eärinfiäTOT 
Älöx1cVä'por"cTöüd"is f^ 
Tfre'snmWörc¥r'bö^ 
Iinh¥päWcTe'cTöüä''s^^ 
Th'eli/Iänäge'n^^^ 
TheWänä^ 

The'1^ä"nä'gef::Fe"cIerafe 
Th^lS/lanageryiFeaferafe: 
Theltflänäger: Federate 

Federate 

ÄIeT^Tnfe'rac1Tön"änöwTfh^"RTI to'inföm'fHe"feäefätion 
SelrvicerögTnTe'ractTönäirä^ 
S'erviceCö'glTSenficeLFgÄrg^ 
'ö'b'Jectlliifom^ 
F'üB'ITshThgCläss mferäct^ Füblish'mgCTäss 

SüTiscriBTngCräss•" 

The"Ma"riager: 
The'1S/länäg¥r::Fed"erate 'SüHscriBeC'läss'TnferaciTöhls sent b'j^fie KTTWrespon 

Action 
TKeqüesJFü'BIi'cälTbnTree^ 
ReqüesiSüBscrTpffönTree" 

Th'eMänäg"er::Fed"erafe' 'Ä'cliö"n"lh"fe"racitTön isüsedTö preform ä'n'äction on a re 
Th^ManägeryiFeiiiferafe ilReqüe'sfPuDli'catTönT'ree isused torequestlfiäTtFierRTr 
Th^WanageriiFe'cferafe ReqüesiSüBscriptTönTree interaction fsTjsedTöTfeques 

SetTImlng'inferäctlö'nallows modFiTcatTönöf aT'eae'rafe' SeiTImm'g 
ReqüestöBjec'WnförmafrS' 
WöollryÄft'nBüteSräfe"  

Th¥1S/l'anä"ger::Feä'e'rafe 
Th'elWänäger: 
The"Mänäger: 

iFeäerafe" 
•Fecferaie: 

ÄcfTö'nHKe^ 
:'Ä'cUö'n'nMö"d1lfyÄftriB"ü'teSifäte interaction allowsTederat 

Remö'feServIceTnvöcatTön ThelS/länäger: FFederafe: 
FFedferafe; 

Äcf löhTfRer^ group co 
fÄctIö"n:~Kemofö DöR'esi'gnFeHeratTönExec 

üöDeleleöBjecf 
DöSefL'ööRaheaä       '"""" 

The'ltfläha'ger: 
The'19läTfiäger::Feä'erate" 
The"Mä7iäg¥n:Federafe" 

:ÄcfTön::RemöfeSe7vIceTnv 
!Äcffiöni?Rernöi^ 

•Doüelefe interactio 
•üö"S'efCöcn«ri'ead~in 

üoSe'tT1me"Cöns'trä'ineä'" ThelS/lanageriiFecferat'e' 
üöTürnRegüläirönön" 
DöTürnRegülairönüff" 
"Control 

The"Män¥ger::Federaf£ 
ÄctIöh::Rem'öf'eServIcelnvocation 
Ä"cUönT:RemöleS"e7vIcelriwcation: 

:DoSefLooRiriead in 
•üöTurnRegüTätTön^" 

The"Mänag¥nTFederäT:e 
The'IS/lanägeniFeHerate 

ÄcWölrTffR'em'öteSeTvTcelnvocation:: 
ÄctiöniTCönträni^racliönTsuse 

DoTumReguIätTonCr 
TföTeTservice'löggTrT 
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Attribute/Parameter Lexicons 

Class/Interaction 
airMixture 

Term 

äTfi'füäe" 

smöTceXäslvIixWe" 

PötUeveTöfThjüry" 
Tmmeäiäcyö'fEifecr 
TäfgefS'y'sfem 

'TäenfifyWöfile 
Iö'cäfiönX7 
per'CÜ2 
p'efö'2' "" 

TäentityPröffie 
TärgetS'ysfem 
FötUeveTöWnjüry 
ImmeaiacyofEfFec'r 

rö'caTPä'ftHeürüsterC'STzeöF'älircTes 
ImmeäiäcyofEffecr 
PoHlevelöflhjü'fy 
Inä¥h'tTty'Pföfi]e" 

loud 

TöMCHemrcälVäpör' 
Cloud 

gas 

vöTäfileCTiemTcalVäp" 
orCloud 

perü2 
perN2"' 

"per'CÖ'2" 

Definition 
Percent ot oxygen in me environmental air 

Percenrörnlfföge'ftlfi^ 

Höinö'ngTeTörelfie'^ 
ThTbö^systernlvfi^^^ 
ThTsTgn'ä'tüTeW'f^ 
ThTlätTfüäeand'Tönpüdeönhls'päHi 

per'C'ö"' 
pef'öfn'erlneff" 

TärgetSysfern"' 
üöTcenfrafiön" 
läeh'tTtyPrö'fire""" 
Irnmeäiäcyö'fEfTecr 
TärgetS'ysfem 
FötrevelölTnjLiry" 
TmmeäTäcyo'fE'ffecr 
PöO'veTöfTnjüry 
IdentTtyPröfile 
TäfgefS'y'sfem 

PWcenlWi^TEöndMiMWiKeem\i:'önmenWä¥.' 
Th¥'he1ghTä¥öve"sea"leveT." 

ThepöteWälg'^ 

Fercn'eTage'öfrarlM^ 
'Percenfag'eofö^^^ 

PefceniS'g'eöra 
PerceniiWörölh'eTTneft'gäses^ 
S'frmuirsTgnätürewtlhTb'öcly 

PftysTöTöglcaTsys^ 
Th¥'jralenfiäTTevel'öTThjüiy''fölRe "cänlnvöTvenTülBpTe 

HöwTä'sTaiSfrri'^islfie'slim'uli  

önIyTnepä7tTcre"s^ 
RöwTäsfaciinJis"tliesfirnülir   

Pö'f'enfiaT'ä'egr^^^ 
üstWclSräHe7rslcs"örffiestTrnüir """""" 

ThTphys7cTögicW^ 
Sffengfh öftfie cfiemTcaTväpor clöüd" 
ThTcKäräcl[ensticsl)fWe~s¥rnüir 
FöwqiJcT<ry''ffiestirnüiriTäsTn''eWcr' 

TTie7)TiysTöTögicärsysreiTi"üpön''^ 
FöTenfiäTäegre¥^^ 
Höw"äüicR1ylh'e^HmüFTrasan"effecr 
Th¥'p7>fe7i'fiä'TO^ 
We"cHära"cl[enstrcsöTWe"s¥iTiijir 

ThTpTiysIölögicars^ 

Loca'trönXV 
"Cröüdülärnefer 
Cönceriltrafrön 
Altitude""   
Locät'iöhTX 
ImmeiiliacyofErTecr 

02 
Cö'2" 
Cü" 
partTcleC'lüstefCToüa' 

Hei'gfiFäbov^ 
ThTlöcatTöTföTlffieTö'^^ 
ffö'vrqüTcTCTy'tffes^^ 

PötreveTöfThjury""" 
TärgetS'ysfem 
IdenfityProfUe 
S'peecl 
örrectlönöTMöfiön* 
"Ä"rnTÖ'2""" 
Ämt'CÖT 

ÄmfCÜ  
rö'cä'tröriXY" 

PhysTcaüöcafiöT^ 
Distance acfös'^ 
LeveröTcnTmii^ 

The"p^fenfiäTä'eg7ee'öfTiär'm'w^ 

WephysToTdgi^ 
Uh'ä?acfer'istTcs oflTie stT,u'IT 
TherapTtüde'^ 

LocafiöfiHL"" 

Th'evecWfepT^^ 
Äröünt'ofö'xygW^^ 
ÄmöUnröT'cäfTScffdlö^ 
ÄTnöünrörcafBönmörTöxiäe TnTRe'sSrnüTüs; meäsüTeä'äs a peT 

Löcaliön"öftfie^en'teTTi'nfi^^^ x, coördTnätes 

centage 

Iö"cätTön'"öHh'e^ 
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Attribute/Parameter Lexicons 

Class/Interaction [ Term 

IparticleSizeUroups 

MelfiäcfiöITne" 

ÄIBufeföT 

Föderale" 

Federation 

Äd'minWefhä" 

\MESe~—'" 
llcfe'ntTtyP'röfire"' 

ThTheipfä'BoveTeFieveTönne roughly spherical'pä'rtTcTe'cTöüä''' 

'tTie'c(iä?acreristTcs'of'the"slimuir 

TärgelSysfem" 

PötreveTöflnjüry  
TmmeäiäcyöfEfFecf""' 

Speed  
örfecfiönöWöfiöri" 

PöfentiäTd^ 
HöwqfficMylKeslfnWhWäneffecf 

Th'elffägn^^^ 
Th"evecför"rep7es¥nf^^^^^ 

Dosäge" 
PötUeveTöflnjüry  
ImfneaiacyofEffecr 
TäTgetSysTem  
läefi'fityPröfile"  
Dosäge 
PöfLeveTöWhjüry" 

TcfenffiyProfile"" 
TärgefS'ysfem'" 
TmmediäcyofErTecT 
Fedefä't'eWö'sf 
FederaleHändle""" 
FeäerateS't'ä't'e"' 
FeBeratelSläme" 
RTIvefsIön 
Ti'me'MänagerS'tä'fe 
FederäTeLoöKäb'eä" 

Definition 
The particle size groups tound in the particle aoua 

ThephysHoglcaTsysTem"whlc^is"ihT 

Ämoüh'f'öf'cfrüg   
The"pöteWän'eVeTcTih^^ 

Höw'Töhg7ffäT<^ 
The"ph'ysTöTögTc^ 
Tffe'idenBryof^^ 
ÄmoüntW'drüg~gTven     
'P'öTenfiäTleveTönhjff^ 
TTie"ictneBlyofth"e sfimuir vis-a-vis "the"recTp"ient; i.e.7gerieiTc possible eft 
TFie physlöTögicäTsyslern wFiicfi röüraTbTä'ffectea'B'y'ffie stimuli 
NömTnännförma^ on a reci'pTe 
THe sfffng7epTes¥nlälion of tire hostname the federate is execü'tm 

THe'sfrTh'grep7esen^^ 

Tfie'sTnng"r^ 
Tfie sTrTrig represeniaTiön of The" na'me'speified'By'tfieTederafe aFjö 

The"sTrTng~rep^^^^ 
Trie'sTnng representation offFeTriiigef correpWridinglo theväTüe 

TTie"si['rTrig're'pTese^ 

FeäerafeTfme 
TimeCönsfrained" 

TfiesTnng 'represeniEäfiön'öf a double tfilTislEfie value of the federa 
Tfi'e'chäract'er"represenfälion o"f arTInfeger thafspeciiTes whefherT 

TimeKe'gü'läting" Th"e"'cfiaräcfer representation of an Integer thafspeclfres whether!' 

TIFÖTengffi" 

Nü'mÄtfribütes"  

NümFäTameTers" 
Federä'tTonRäme" 

Th"e"s"f'rTng"re^^^^^ 

ThTsTnng"^ 
TKe'sTnh'gre'pTesent^ totäTnü 

TrTesfrTrigTSp^^ 

TS'ÖTength' 

|D'eqü'eü'eFIFÖäsyn 
iTöTä'l'ö'Brecl'Courif"" 

H'öTd1n'gTöT<ens'öbj'' 
ü'eTet'eaöbjeclC'ö'urtThTsTnh'g 

Fede'rätrönSfä'te" 
Federafe'sThFederaif 
'IgävelsScKeVSüTecf 
'Sc¥edüreäS'äveTIm 

RTIve'rsIön" 

Dosäge 
TärgefS'ysfem 
Trnmediäcyö'fEffecr 
PötreveTöflnjüry" 
TdehfityPröfile 

TK'e'sTring're^^^ 

Tfie'sTrTrig'fe^ 
Tfie^lirTn^riEpfeMrillGbn cHTäH'firif egörlRät acSi^äifänTmdicaloröF 

THesfffigTräme^fTFieTHerafiöh. 
Tfie's'frm'g're^^ 
TRe'sf'rTrigrepresentät'i^ 
Tfie's'fnh'grep^ 
Tfi'e"sTrTrig"represen 

TKesfffngrepTwser^^ 

"ÄrnöüInT 
ftecIpleiTpTiyslölölä^^ 

Föw'fäsTä'cüW^ info' 
P'ötefitiäTTevel'öT Injury; nominanhTö; cöüi'ä'be müllfplelevels depending 
Th"e"identTty"(^^^ the recipient body 
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Attribute/Parameter Lexicons 

Class/Interaction 
AdmlnAlbut 

SmoReSfreafriS'tTm"' 

yäpörC'lö'ü'd'S'tTm" 

MöhoxIdeS'tim" 

Pä'rtTcreCTöüäS'tim" 

Federate" 
[Werf  

Term 
Immediacyotfcttect 
PöEeveTöffhjüfy' 

Definition 

TärgeTS'ysfem" 
TcfentTfyPföfil'e"" 
Dosage"" 
Duration" 

How fast acting the stimuli is 
The'fiömTnännjüryTe^ 
PKysWöglra'r'sysWm^ 
JTh"eTdentTty'iBefiäv^ 

per'C'ö'2'" 
pef'ö'2" 

TäeftltyProfire 
PötUeveTö'fTnjüry 
peföfheWnefE ' 
Tärgef'Sysifem" 
Im^ecliäcyö'fErFecr 
Duration 
'ConcenTratiori 
TmrheäiäcyofEffecr 
Tafget'Sysfem 

The cdncenffätTöFöFlihe"cröüärrn mFcübic cm 
FöwTöngTffäkeslör"^ 

FötreveTöWhjü'ry" 
läentT^Profile" 
Ämöurif 
Duration" 
TrnrheäiäcyofEffecr 
TcfentTfy'P'röffle 
PöireveTö'ffnjiiry" 
TärgetSysfem""" 
'SIzeö'fPä'rlTcTes" 
Duration 
Tmrneäi'äcyöfErrecr 
Pö'tUeveTöffhjüry" 
TäeMtyFrofile 

ÄTeHSeverlty" 
"ÄleftTexl  
ÄTefflB' "  

ServIceL'ög" 
TSerelceTnllfäTör" 

S'emceLogÄrgüme 
nts 

ÜEJecflhförmätiön" 

TärgetSysfem"" 
FromFefferat'e" 

SenficeNäme" 

Ä'nTöürii  
tengfh"'ö'f¥melhe"s"mö'R'e"s¥eäm"Ts^rre 
pe7cen"tä]ge"öTOT 
'pe7cen'{ä'ge"orörTn"sHöFe"rnTxfü7e* 
perrentä'geöTCÖTnsmoRe ~ 
the'Tdenfity"p^^^ 
Pö(elff\ä\Tevä'Wm}üfy" 
j5er"cenfäge"öTolHenh"eff^ 
PHysTöTögTcaTsys^ 
fföwTönglffäYeTfh"^ 
EengWöf'trmelhe"^ 

TheTmpäcteTph"^^^ 
TCFpl5ten"fiäTleveTOT 
S'timülfidenüfic^   
Tfielfmöünföf ra7bön"mi5nöxiae 'that is inpüTETmeäsüred as percenSge 
Le"hTfföffime"th"ä"t^ 
TOwqü7ö1<ry"triestrmüirhWan"effecr" 
The pröffle~öT?h"es'fi^^^ 
The pötenfiäTleveT of ThjüTyföl fie body 
Th'iiFpTiysTöTöglcärs^^^ 
TfieliveragesTze'o^^ particle cluster. CTüsfe'fpäHrcIes 
CengTfröfümelfie"^^ 
fföwqüTcKry"thestimüirhas"ah"e¥ecr 
Th"e~plöenfiäTö'f'harmlö"fhe"Bö"äy~ 
Whö'ffiesffmW 
Th"epTisiölögfcarsysf^^^ 
TRe string represent 
TRe sfringrepresenf^ 
Th"e"sTnng""represenfät'iön'ö^ 
Tfie'sfnng"^ 
TfiesfrTng"meTO^^ 

Händler 
Hanäfe'2"' 
HandleSeif 
öljjectTDörCount""" 
TägörOBelörNärn 
Time" 

Enumeration 
Boolean" 
'ÖBjecflü" 

ThTsTrmgrep^ 
MeanTngTs"^ 
Meählngls'ae'pen'aenfö'n'M 
Meämnglsclepende'nf'on^ 
Mea"rTingls"aependent"on"sem 
Me¥hlngls"'de"pendent"on"s"em 
Th"e sfmgTepresen^ 
lSleärTingTs~de"pen"dent"on"se 
Meaning is depehclen'tön service invoked". Parameter is represent; 
TfiesfffrTgrepre^^ 
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Attribute/Parameter Lexicons 

Class/Interaction 

PüBlisfimgCIäss 

SübscriBingCfäss" 

TRepresenfe'dCläss' 
ÖBJecf Class 
InieiräctrönCIäss 

Äcfifön 
SetTImTrig" 

IniferäcifrönCTäss' 
TöFefferäfe 

ReqüesiEöbjecifrnföif''ö'BjeHIÜ 
ModifyÄt't'rib'ü'teSfäi 

DoR'esignFe'äerat'io 
ööDel^eö'BJ'ecif' 

DogeOök"äBeäa" 
üöSeiTTmeCönsiräi 
Control" 

Term 
LockedAttributes 
KeglsTe?BdCTäss" TKeTfrih'g'repTesehMi'oh^^^ 

Tfi'eTfnngTe'^ 

Tfie sfrTrig representatw^ 
ÖBjecfCTäss" TKesfr'i'ng'r^^^^ 

TfteTffingTepra 

FedR'epöHPe'nöcl""' 
TirneRepö'rlP'erTö'ä" 
'ÖBJecTOeporifPerrö 

ThTsTrihgre^ 
Tfie'sTnn'g're^ 

i't'ö'Bjecflü 
Ätfnbufe'ID"" 
Tö'Re'nSfat'e" 
R'esTgn'Ä'ction" 
ÖBjecflü" 
Time 
Tag" 
Loö'kä'Fieä'ä" 
State  
SefServiceLögglng 
'SetLogFIle 
üeTeteö'Bjecf"" 
tfeq'üeüeFIFCr 

Definition  
The string representation of the attributes that are owned by a fed 

Trie sfnng'repres^ 

Tffie sfn'ngfej^^^^ 
THe"stnng"rep"rese7if^ 

The sfffhg"rep?e^ 
Thesfffng'repT^^ 
The"sTrin'gTep'resentätTöF 
ThTsfnTig'fepfeseniät'ion 
THe sfffng'representatTon'oH^ 
Tfie sFrTng're^^ useäs an argument" to 
ThTstrfng re'p'rä use as"an a'rgümenf f 
ThTsTnngW'üse"as"anarg'ü^^ 
The sfn'ngrepreseTffatTön'of'ä" döüW't'hansThe value the'fid'erafe' 
The stnng"rep'resen"ta^^ 
TfiesffTngrepre^^ 
TKe string r^resel^älEiöTröTseTlögTiler 
l^e sfrTng'represeniät'ion 
TReslrTrig representation öHfieTTeqüeueFIFÖ".' 
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Object Class Structure Table 

Classl |                  Class2 

airMixture (PS)                        ! 
smokeGasMixture 
localParticleClusterCloud 
localChemicaPVaporCloud 
gas =02 

IC02 
ICO 

volatileChemicalVaporCloud (P 
particleClusterCloud (PS) 
MedicalDrugs lAlbuterol 

1 Methacholine 
BodyEnvironMatrix (PS) 
Manager j Fed erate  

I Federation 
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Object Interaction Table 

Interaction Structure 
Initiating Object Receiving ( 

Class Affected Attributes Class 

AdminMetha Methacholine 

■ 

None BodyEnvironMatrix 

AdminAlbut                                             jAlbuterol None BodyEnvironMatrix 

SmokeStreamStim    |                              ismokeGasMixture None BodyEnvironMatrix 

VaporCloudStim localChemicalVaporC 
loud 

None BodyEnvironMatrix 

MonoxideStim CO None BodyEnvironMatrix 

ParticleCloudStim                                      | localParticleClusterCI 
joud 

None BodyEnvironMatrix 

Manager.Federate ]Alert                        {Federate None Federate 

jObjectlnformation I Federate None Federate 

jPublishingClass     [Federate None Federate 

jSubscribingClass   {Federate None Federate 
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Object Interaction Table 

)bject/Area Interaction 
Parameters 

Init/ Sense/ React 
Affected Attributes 

BodyAffectors Dosage 
IdentityProfile 
TargetSystem 

IR 

ImmediacyofEffect 
PotLeveloflnjury 

BodyAffectors           ! Dosage IR 
IdentityProfile 
TargetSystem 
ImmediacyofEffect 
PotLeveloflnjury 

AirComponents Duration IR 
Humidity perC02  

perÖ2 " 
perCO 
IdentityProfile 
PotLeveloflnjury 
perOtherinert_  
TargetSystem  
ImmediacyofEffect 

BodyAffectors Duratio_n ____... 

^°'].??.n_tI?l°n_  
ImmediacyofEffect  
TargetSystem  
PotLeveloflnjury 

IR 

IdentityProfile 
AirComponents Amount IR 
Humidity Duration 

ImmediacyofEffect 
IdentityProfile 
PotLeveloflnjury 
TargetSystem 

BodyAffectors SizeOfParticles IR 
Duration 
ImmediacyofEffect 

PotLeveloflnjury 
IdentityProfile 
TargetSystem 

None AlertSeverity IR 
lAlertText 
jAlertlD 

None jObjectlD                 IlR 
ILockedAttributes   I 
IRegisteredClass ! 
jRepresentedcTass i 

None iObjectClass IlR 
jlnteractionClass 1 

None IObjectClass ilR 
jlnteractionClass 
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Object Interaction Table 

Initiating Object Receiving ( 
Interaction Structure 

Class Affected Attributes Class 

Manager.Federate. 
ServiceLog 

ServiceLog Argumei Federate 
nts 

None Federate 

Manager.Federate. 
Action 

RequestPublicationi Federate None Federate 
RequestSubscripti 1 Federate None Federate 
Setfiming               ; Federate None Federate 

RequestÖbjectinfor! Federate None Federate 
ModifyAttributeStat; Federate 
e 

None Federate 

Control                   ! Federate None Federate 

Manager.Federate. 
Action.RemoteServ 
icelnvocation 

DoResignFederatioi Federate None Federate 
DoDeleteObject      I Federate None Federate 

DoSetLookahead   i Federate None Federate 
DoSetTimeConstrai; Federate None Federate 
DoTurnRegulation i Federate None Federate 
DoTumRegulation 1 Federate None Federate 
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Object Interaction Table 

)bject/Area              1 Interaction 
Parameters Init/ Sense/ React 

Affected Attributes 

None Handlel IR 
Handle2 
HandleSet 
ObjectlDorCount 
TagOrLabelOrNam 
Time 

iD.y.Hü.fMl?".  
Boolean 

None                      i None IR 
None                      !None IR 
None FedReportPeriod IR 

' Ii!I!!:5!!E9d!?Sd9^l_ 
ObjectReportPerio 

None ObjectID IR 
None ObjectID 

AttributelD 
IR 

TokenState 
None SetServiceLogging 

SetLogRje .  
DeieteÖbject 

IR 

DequeueFIFO 
None ResignAction IR 
None ObjectID IR 

Time 
Tag 

None Lookahead IR 
None State IR 
None None IR 
None None IR 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

airMixture per02 float 
perN2 float                                    I 
perC02 float                                    ! 
altitude float 
PotLeveloflnjury GenericlnjuryLevellnfo         1 1 + 
ImmediacyofEffect ImmediacyofEffectData        | 
TargetSystem string                                 ] 
IdentityProfile IdentityProfileData              j 
LocationXY XYCoorData                      ! 

smokeGasMixture perC02 !.?"£.           ._..   _     _| 
per02 float                                  | 
perCO float                                   | 
perOtherlnert float                                  | 
IndentityProfile IdentityProfiieData               j 
TargetSystem string                             ...! 
PotLeveloflnjury GenericinjuryLevellnfo         ] 1 + 
ImmediacyofEffect ImmediacyofEffectData        ] 

localParticleClusterCloud SizeofParticles float                                    1 
ImmediacyofEffect ImmediacyofEffectbata 
PotLeveloflnjury GenericinjuryLevellnfo 1 + 
IndentityProfile IdentityProfileData 
TargetSystem string 

localChemicalVaporCloud Concentration float 
IdentityProfile 'IdentityProfiieData 
ImmediacyofEffect ImmediacyofEffectData 
TargetSystem string 
PotLeveloflnjury GenericlnjuryLevellnfo 1+                                  » 

gas 

volatileChemicalVaporCloud 

ImmediacyofEffect ImmediacyofEffectData 
PotLeveloflnjury Generic! njury Level i nfo 1 + 

IdentityProfile IdentityProfileData 
TargetSystem string 
LocationXY XYCoorData 
CloudDiameter float 
Concentration 'float 
Altitude 'float 
LocationLL Location LLData 
ImmediacyofEffect ImmediacyofEffectData 
PotLeveloflnjury GenericinjuryLevellnfo 1 + 
TargetSystem string 
IdentityProfile ' Identity Profiiebata 
Speed 'float 
DirectionofMotion XYCoorData 

02 Amt02 'float 
C02 AmtC02 float 
CO AmtCO float 
particleClusterCloud LocationXY XYCoorData 

LocationLL LocationLLData 
ParticleSizeGroups ParticleSizeGroupList 
Altitude float 
IdentityProfile IdentityProfileData • 
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

percentage tenths perfect                              [ always 

percentage tenths perfect                                | always 

percentage tenths perfect                                | always 

m                                      ! nearest integer perfect                                | always 

N/Ä                                     {N/A N/A N/A 

N/Ä                                     TN/Ä N/A                                    1 N/A 

N/A                                     TN/Ä perfect                                1 always 

N/A                                       IN/A N/A N/A 

N/A                                       IN/A N/A N/A 

percentage tenths perfect                                1 always  -— 
percentage tenths perfect always ' 

percentage tenths perfect                                1 always 

percentage tenths perfect                                ! always 

N/A N/A N/Ä                                    ! N/A 

microns N/A perfect                                ] always 

N/A 
N/A 

N/A N/A                                      1 N/A 

N/A N/Ä                                      ] N/A 

microns nearest integer perfect                                ] always 

N/A N/A N/Ä                                 1 N/A 

N/A N/A N/A                                    | N/A 

N/A N/A N/A                                      ] N/A 
perfect                                ] always 

mg/mA3 tenths perfect                              1 always 

N/A N/A N/A                                    1 N/A 
N/A N/A N/A                                    | N/A 

N/A 
N/Ä "       

N/A perfect                                1 always 

N/A N/A                                    1 N/A t 

N/A 'N/A N/Ä"                                     ! N/A 
N/A                                       IN/A N/A                                    | N/A   
N/A                                       IN/A N/Ä N/A 

N/A N/A perfect                                j always 

N/A "N/A 'N/A™ N/A 
m                                        1 tenths perfect                                ! always 

mg/mA3                               1 tenths perfect always 
m                                        1 tenths perfect always 
N/A                                       IN/A 'N/A N/A 
N/A                                       IN/A "N/A N/A 
N/A N/A *N/A N/A 
N/A N/A perfect always 

N/A N/A *N/Ä N/A 
km/sec tenths perfect always 

N/A N/A *N/A N/A 
percentage tenths perfect always 
percentage tenths perfect always 
percentage tenths perfect always 

N/A N/A N/A N/A 
N/A 
isi/Ä" 

N/A N/A N/A 
N/A N/A N/A 

m tenths perfect always 

N/A N/A N/A N/A 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

Conditional upon "big enough" change N UR 

Conditional upon "big enough" change N UR 

Conditional upon "big enough" change N "      '  UR 

Static                                  1 IN UR 

Static                                  1 IN UR 

Static                                  1 IN UR 

Static                                  j IN UR 

Static IN UR 

Conditional upon "big enough" change   IN UR 

Static IN UR 

Static 
Static 

IN UR 
N UR 

Static N UR 

Static N UR 

Static_  
Statte" 

N UR 
N UR 

Static N UR 
Static N UR 

Static N UR 

Static N UR 

Static N UR 

Static N UR 

Static N UR 

Static 
Static 

N UR 
N UR 

Static N UR 

Static N UR                                     i 
Static N UR 
Static N                                        IUR 
Static N                                        IUR 
Static "N                                          IUR 
Conditional upon "big enough" change 'N                                          IUR 
Conditional upon "big enough" change *N                                          IUR 
Conditional upon "big enough" change N                                          IUR 
Conditional 
Conditional 

upon "big enough" change N                                          IUR 
• upon "big enough" change *N                                          IUR 

Static N                                          IUR 
Static N                                          IUR 
Static *N                                          IUR 
Static *N                                          IUR~ 
Conditional upon "big enough" change *N                                          IUR 
Conditional upon "big enough" change N                                          IUR 
Conditional upon "big enough" change *N                                          IUR 
Conditional upon "big enough" change *N                                          IÜR 
Conditional upon "big enough" change *'N                            FUR 
Conditional upon "big enough" change   IN                                        |UR 
Conditional upon "big enough" change    IN                                        IUR 
Conditional *lf sizes drop out;physicsaigo|N                                        IUR 
Conditional "upon "big enough" change    IN                                        IUR 
Static |N                                        IUR 
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Attribute/Parameter Definitions 

Object/Interaction 

TargetSystem 
PotLevelofJnjury 

BodyEnvironMatrix 

Albuterol 

Methacholine 

Federate 

Federation 

AdminMetha 

Attribute/Parameter Datatype 

istring 

„LTDSSä'SSXSSiSSSL 

! Genericlnjur/LeveHnfo_ 

Speed 

! ImmediacyofEffectData _ 

"lifioat  
DirectionofMotion IXYCoorData 

ExternalTemp jfloat 

Cardinality 

AirPressure jfloat 
Altitude 

!fh![9.°.n!!E9.D.?.n.!.?... 

Dosage 

{float 
LocationData IXYCoorData 
Humidity.. jfloat 

.j^Jr.9.?.!T.R?.0?.n~!.?... 
jstrjng 

PotLeveloflnjury 
ImmediacyofEffect^ 

IHSM^XS!?.!]!)... 
ldenti^Profile_ 
Dosage 
ImmedjacyofEffect^ 
IdentityProfile 
TargetSystem 

p?iy?yii?Jl[!i.u.!3L 
FederateHost 
FederateHandle 
FederateState 
FederateName 
RTIversion 
TimeManagerState  , 
FederateLookahead 
FederateTime 
TimeConstrained 

.T.!.,T!.?!?e.9H!.?*.i.n.9... 
FIFOIength 
TSOIength 
DequeueFlFOasync 
TotalObjectCount 
HoldingTokensObjectCou 

double 
GenericlnjuryLeyellnfo_ 

' rTUI!S^SP.y.9j[§Se.S!'..'?J!!L. 
string 
IdentityProfileData 
double 

JiT.!T.?i'E?.)?.™§™5!.D™~ 
id.?.!liÖ!PX9]f!!£Q3l?... 
string 
Genejiclnjur/Levellnfo_ 
string_ 
string_ 
string 
string 
string 
string 
string 
string 
string 
string 
string 
string 
string 
string 
string 

DeletedObjectCount 
NumAttributes 
NumParameters 
FederationName 
FederationState 
FcderateslnFederation 
SavelsScheduled 
ScheduiedSaveTime 
RTIversion 

DO-Sage.. 
IdentityJPjüfile 
TargetSystem 
ImmediacyofEffect 

string 
string 
string 
string 
string 
string 
string 
string 
string 
double 

.yfUfiSfEEtUi^S*3.. 
stnng 
I mmediacyofEffectData 
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

perfect                                | always 

N/A "N/A N/A N/A 

N/A N/Ä                                      ] N/A N/A 

km/sec tenths perfect                                ] always 

N/A "N/A N/A N/A 

degrees Farenheit tenths perfect always 

mm Hg tenths perfect always 

m nearest integer perfect always 

N/A N/A N/A N/A 
perfect always 

N/A N/A N/A N/A 
always perfect 

gm/ml tenths perfect always 

N/A *N/X N/A N/A 

N/A ■ N/A N/A N/A 
N/A :N/A perfect always 
N/A N/A N/A N/A 
gm/ml tenths perfect always 
N/A 
N/A 

PN/A N/A N/A 
IN/A N/A N/A 

N/A IN/A perfect always 
N/A IN/A N/Ä N/A 

perfect always 
perfect always 
perfect always 
perfect always 
perfect always                          ' 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 

gm/ml 1 tenths perfect always 
N/A IN/A N/A N/A 
N/A IN/A perfect always 
N/A IN/A N/A N/A 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable     Updateable/Reflectable 

Static N              ^                         IUR 
Static 
Static 

IN                                        IUR 
IN                                        IUR             

Conditional IN UR 
Conditional upon "big enough" change   IN UR 
Conditional upon "big enough" change   IN UR 
Conditional IN UR 
Conditional !N UR 
Conditional IN UR 
Conditional IN UR 
Conditional IN UR 
Conditional IN UR 
Static IN UR 
Static IN UR 
Conditional IN UR 
Conditional "IN UR 
Static IN UR 
Conditional IN UR 
Static IN UR 
Static IN UR 
Static IN ÜR 
Static IN UR 
Conditional IN UR 
Conditional IN UR 
Conditional IN UR 
Conditional IN UR 
Conditional IN UR                                    i 
Conditional IN UR 
Conditional IN UR 
Conditional IN UR 
Conditional 
Conditional 

IN UR 
IN UR 

Conditional IN                                          IUR 
Conditional                                                                    IN                                        IUR 
Conditional 
Conditional 

N                                          IUR 
N                                          IUR 

Conditional N UR 
Conditional N UR 
Conditional N UR 
Conditional N UR 
Conditional N UR 
Conditional N UR 
Conditional N UR 
Conditional N UR 
Conditional N 'UR                                      J 
Conditional N UR 
N/A                                       IN/A N/A N/A 
N/A                                       IN/A N/A N/A 
N/A                                       IN/A N/A N/A 
N/A                                       IN/A N/A N/A 
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Attribute/Parameter Definitions 

Object/Interaction Attribut e/Parameter Datatype Cardinality 

iPotLeveloflnjury GenericlnjuryLevellnfo 1 + 
AdminAlbut Dosage double 

IdentityProfile IdentityProfileData 
TargetSystem string 
ImmediacyofEffect ImmediacyofEffectData 
PotLeveloflnjury GenericlnjuryLevellnfo 1 + 

SmokeStreamStim Duration float 
perC02 float 
per02 float 
perCO float 
IdentityProfile IdentityProfileData 
PotLeveloflnjury GenericlnjuryLevellnfo 
perOtherlnert float 
TargetSystem string 
ImmediacyofEffect ImmediacyofEffectData 

VaporCloudStim Duration float 
Concentration float 
ImmediacyofEffect ImmediacyofEffectData 
TargetSystem string 
PotLeveloflnjury GenericlnjuryLevellnfo 
IdentityProfile IdentityProfileData 

MonoxideStim Amount float 1 
Duration float 
ImmediacyofEffect ImmediacyofEffectData 
IdentityProfile IdentityProfileData 
PotLeveloflnjury GenericlnjuryLevellnfo 
TargetSystem string 1                                    » 

ParticleCloudStim SizeOfParticles float 
Duration float 
ImmediacyofEffect ImmediacyofEffectData 
PotLeveloflnjury Genericlnjury Level 1 nfo 
IdentityProfile IdentityProfileData 
TargetSystem string                                  11               j 

Alert AlertSeverity string                               M 
AlertText string                               11 
AlertID string                               M 

ServiceLogArguments Handlel string                               =1 
Handle2 string                               11 
HandleSet string                               11 

■ObjectlDorCount string                               11 
TagOrLabelOrName string                               11 

ITime string                               11 
! Enumeration string                               =1 
! Boolean string                               i 1 

Objectlnformation iObjectID string                         ^     11 
j LockedAttributes string                               |1 
j RegisteredClass string                               11 
j RepresentedClass string                               11 

PublishingClass jObjectClass string                               11 
ilnteractionClass string                               11 
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

N/A N/A N/A N/A 

gm/ml tenths perfect always 

N/A N/A N/A N/A 

N/A N/A perfect always 

N/A                                     ! N/A N/A N/A 

N/A N/A                                     = N/A N/A 

sec tenths perfect always 

percentage tenths perfect always 

percentage tenths perfect always 

percentage tenths perfect always 

N/A N/A N/A N/A 

N/A N/A N/A N/A 
percentage tenths perfect always 

N/A N/A perfect always 

N/A N/A                      ■             ., N/A N/A 

percentage nearest integer perfect always 
mg/mA3 tenths perfect always 

N/A N/A N/A N/A 

N/A N/A perfect always 

N/A N/A N/Ä N/A 

N/A N/A N/A N/A 
percentage tenths perfect always 

sec _ tenths perfect always 

N/A N/A N/A 
N/A N/A    . N/Ä N/A 

N/A N/A N/A" N/A 
N/A N/A perfect always       »_ 

microns nearest integer perfect always 
sec nearest integer perfect always 

N/A N/A N/A N/A 
N/A N/A N/A N/A 
N/A N/A N/A N/A 
N/A N/A perfect always 

I perfect always         
perfect always                         

: perfect always 
! perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable     Updateable/Reflectable 

N/A N/A N/A                                    IN/A 

N/A N/A N/A                                    IN/A 

N/A N/A N/A                                    IN/A 

N/A N/A                                       IN/A                                      IN/A 
N/A N/A                                       IN/A                                      IN/A 

N/A N/A                                     IN/A                                    |N/A 

N/A N/A                                     IN/A                                    IN/A 

N/A N/A                                     IN/A                                    IN/A 
N/A N/A                                     IN/A                                    IN/A 
N/A N/A                                     IN/Ä                                    IN/A 

N/A N/ä                       IN/ä                        IN/A 

N/A N/A N/A N/A 

N/A 
N/A 

N/A N/A N/A 
N/A N/A N/A 

N/A N/A N/Ä N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A hN/A N/A 

N/A N/A N/A N/A 

N/A N/A 'N/A N/A 

N/A N/A "N/ä N/A 

N/A N/A N/A N/A 

N/A N/A 'N/ä N/A 

N/A N/A "N/A N/A 
N/A N/A "N/ä N/A 
N/A                                       IN/A "N/A N/A 
N/A                                       IN/A "N/ä N/A                                    » 
N/A                                       IN/A *N/A N/A 
N/A                                       IN/A N/A N/A 
N/A                                       IN/A *N/Ä N/A 
N/A                                       IN/A "N/A N/A 
N/A                                       IN/A "N/A N/A 
N/A                                       IN/A N/A N/A 

N/A                                       IN/A "N"/A N/A 
N/A N/A "N/A N/A 
N/A N/A "N/A N/A 
N/A N/A N/A N/A 
N/A N/A *N/A N/A 
N/A N/A N/A N/A 
N/A N/A N/A N/A 
N/A N/A "N/A N/A 
N/A N/A *N/A N/A 
N/A N/A N/A N/A 
N/A N/A IN/A N/A 
N/A N/A "N/ä N/A 
N/A N/A N/A N/A 
N/A N/A N/A N/A 
N/A N/A N/A N/A 
N/A N/A N/A N/A 
N/A N/A N/A N/A 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

SubscribingClass jObjectClass string 
ilnteractionClass string 

SetTiming | Fed Report Period 

I JifT!l?Be£9.dP?l!.'°i? . 
\ ObjectReportPeriod 

RequestObjectlnformation|Objectip 

MÖdTfyÄttrlbüteStäte [9M?.?ifPl 

string 
string 
string 
string 

jAttributelD 
jTokenState 

DoResignFederation|xec|Res.ig.nAction _ 

DÖDeleteÖbject [9Mi?I(Pl '.. 

string 
string 
string 

jTime 

JJag.. 

string 
string 
string 

DoSetLookahead |.!r.?.?M!?.eM.. 
DoSetfimeConstrained    j State 
Control 

string 

j SetServjceLogging 
string 

i Set Log File 
j beieteöbject 

string 
string 

string 
| DequeueFIFO 

immumiiii 11 u  
string 
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect _ 
perfect 

always 
always 

perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable U pdateable/Reflectable 

N/A N/A N/A N/A 
N/A N/A N/Ä N/A 
N/A N/Ä N/Ä N/A 
N/A N/A N/A N/A 
N/A "N/A N/A N/A 
N/A N/A N/A N/A 
N/A N/A N/A N/A 
N/A N/A 'N/A N/A 
N/A N/A N/A N/A 
N/A N/A 'N/A N/A 
N/A N/A 'N/A N/A 
N/A N/A "N/A N/A 
N/A N/A N/A N/A 
N/A N/A N/A N/A 
N/A N/A 'N/A N/A 
N/A N/A 'N/A N/A 
N/A N/A N/A N/A 
N/A N/A N/A N/A 
N/A N/A N/A N/A 
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Enumerated Datatype Table 

Identifier Enumerator Representation 

InjuryLevelData critical 1 
serious 2 
minor 3 
none 4 
unknown 5 

ImmediacyofEffectData immediate ~ 1 
Seconds 2 
FewMinutes 3 
Hour 4 
FewHours 5 
SeveralHours 6 
TwelveHours 7 

.Day 8 

.Days 9 
IWeek 10 
IWeeks ,11 

! Month 112 
ILongTerm 113 
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Complex Datatype Table 

Complex 
Datatype 

Field 
Name 

Datatype Cardinality Units Resolution Accuracy 
Accuracy 
Condition 

ParticleSize 
GroupList 

SmallSize boolean 1 N/A N/A perfect always 

MediumSiz 
LargeSize 

boolean 1 N/A "N/A perfect always 

boolean 1 N/A N/A perfect always 

LocationLL 
Data 

Latitude LatLongCo 1 N/A N/A N/A N/A 
Longitude LatLongCo 1 N/A 'N/ä N/Ä N/A 

LatLongCo 
ord Format 

degrees 
minutes 

double 1 N/A N/A perfect always 
double 1 N/A N/A perfect always 

XYCoorDat 
a 

X float 1 km hundredths perfect always 

Y float 1 km hundredths perfect always 

IdentityProfi 
leData 

Bronchioco boolean 1 N/A N/A perfect always 
Aveioilnfla boolean 1 N/A N/A perfect always 

ModifyAirPr boolean 1 perfect always 
ModifyAmbi boolean 1 perfect always 
ModifyAmbi boolean 1 perfect always 
BindHEM boolean 1 N/A N/A perfect always 
Bronchiodil 1 boolean 1 N/A N/A perfect always 

Genericlnju Level         lany 1 {perfect always 
ryLevellnfo Potentialnju! InjuryLevel 1 N/A N/A N/A N/A 
AirCompon COper       {float 1 percentage tenths perfect always 
entData Argonper   {float 1 percentage tenths perfect always 

!02per        {float 1 percentage tenths perfect always 
!C02per     {float 1 percentage tenths perfect always 
jN2per        {float 1 percentage tenths perfect always 
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Object Class Definitions 

Term                                                                        Definition 
airMixture                            IThe environmental air surrounding the body; used in more non-local and potentially chang 
smokeGasMixiure                f f he mixture of qases which are to be inhaled by the human and which form the gases in 
iocafParticleClusterCloud     .! A small cloud of particles nearby trie body; involved in interactions; used in local represen 
iocaichemicaiVaporCioud    |A small chemical vapor cloud that is nearby the body, and is used in interactions; local rep 
gas                                     i One of the states of matter; refers to stimuli in this state; stimuli serves to evoke body res 
voiatiieChemicaiVaporCloud fvapors of volatile chemicals which affect the respiratory system. Used for more global sit 
02                                      1 oxygen in the stimulus 
C02                                    j carbon dioxide -in the stimuli 
CO                                      I Carbon Monoxide in the stimulus 
particieClusterCioud             1 Small particles found in smoke which serve as irritants to the human respiratory system; u 
MedicalDrugs                      1 Stimuli which are drugs given in a medical context. 
BodyEnvironMatrix              If his is the body interface interested in the environmental inputs 
Äibuteroi                              jÄ medicai drug which causes dilation of the bronchial tubes. 
Methacholine                       j A medical drug which constricts the bronchialjpassages. 
Manager                           [Manager class for the management object model. 
Federate                           [Manager subclass for federates specific information. 
Federation                        i Manager subclass for federation specific information. 
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Object Interaction Definitions 

AdminMetha j Administer the „medical. drug m^l^holjne_ 

ÄdminÄibut  „f^mJPjkL'Iis.ID.^i^Li.'iH -3Ü5E9L 

VaporCioud'sHm jAjöxic vapor cioud is jhe stimuli; exists right near the body 
MonoxideStim fThe stimuli of carbon monoxidejjij gaseous form is immanent 
ParticieCloudWm Uoj^eparfo^ 

Term Definition 

SmoteStre^mStim         " I A_smoke"stream thaTis blown right onto the body; the stimuli exists right near the body,. 

Manager pThe Manager interä'ct^^ 
Federate rbfe Mana^ 
Alert rThe Manä^e^^ 
ServiceLog "  iTQie Managen 
SelrvicerögÄrguments IThei Manage'ri'i'Fed 
ÖbJeHnförmätion     IThe Manäger-TF^deräte:^ 
PÜbiishlngCläss    iTJTe"Ma'nager::Federate::PublishingClass interaction is sent by the RTI in respons 
sübscribirigciäss [The Man'ä'^ is sent by the RTI in respons 
Action rThe'Mahager:^ is used to preform an action on a rem 
RegtiestPÜWcätiör?r>iee'' [The'Män'äi^::fe-deräte:'n^uestPubllcationTree is used to request that the RTI 
Request interaction is used to request 
Settimtag p^e Manager;lFede]r^ modification of a federate's 
RequestObje^ 
'Mo"dijryÄtt"rib"ü'feState"_'"""" interaction allows federate 
Remote^ 
DoReslgnFederatio^ 
pöpejeteöbject         ~~   jTjie]^naq^::Federate::Action::RemoteSew interaction 
DoSetLÖokaheäd ~     IThe Mjmäqejipede^ int 
DÖ^etThmCÖnslraTned    jTheManäqer::Federäte::Äctiq^ '"* 
DÖtuTnRe^ 
DofümReguiäiionÖfi iTheManä^ 
Control         pThe Manager::Fed"erate::Äction"i:^ interaction is used to set service logging 
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Attribute/Parameter Lexicons 

Class/Interaction Term Definition 

airMixture 

smokeGasMixture 

|per02 

[piii^'IZIIIIIl 
|perCÖ2      '_ 
j altitude 

• P ptJLeyel ofl nj t-t ry_ 
j ImmediacyofEfJfect 
jfargetSystem 
I identity Profile 
! LocationXY  

"ipE§92IlLZl........... 
iper02 

Percent of oxygen in the;.enwonrnental air 
Percentof^nSrogenin .Äeen^nmen]ai_a]r_ 
Percent of carbon dioxide in the environmental air. 
The height above sea level. 
The potential gravity of the injurycaused[bythe. stimi^;jmayjnw|y£d]ffere 

The body system which |saffected; by;.the stimuji 
The signature of the stimuli withi regardto|jte.fffe^jonjTebody_] 

The latitude and longitude Of this particular air Mixture 

[gerCO 
IperOtherlnert 

Percnetage of carbon_dio»deJ_ri^tJhe5@sjnjxture^^oke_ 
Percentage of oxygen making up the[gases inithejmoke stream _ 
Percentage of carbon monoxide makingi up theLSase^nttw smote stream 

Percentage of other inert gasesforming theLS^.™*^2L93®®ni?lS?..?5!]?? 
I IndentityProfile  
ifargetSystem 
iPotLeveloflnjury _ 
I ImmediacyofEffect 

localPam'cleClusterCl|SizeofParticles  
oud jimmediacyofEffect 

§lTiy.L?.i9.ü?Me..!5(ÖJ!?.?...b°!?.Y... 
Physiological system affectedj by stimuli 

! PotLevelofJ_n]ury_ 
\ IndentityProfile 
! Target System 

localChemicalVaporC Concentration 
loud TderrtityProflie- 

gas 

volatileChemicalVapo 
rCloud 

ImmediacyofEffect 

The_potential level of injury to the body - generic - can involve multiple ley 
How fast acting is the stimuli 
Only one particlesize is represented[jnthisattribute. 
How fast acting is the stimuli. 
Potential degree of harm dueto; thereceipt.of| thje^muja^y^e_bodyj_may_ 
List of characteristics of the stimuli 
Thejphysiological system upon which ttie, stimuji_has; an effect. 
Strength of the chemicalI vapor.cloud, 
The characteristics of the stimuli 
How quickly the stimuli has an effect. 

TargetSystem_ 
PotLeveloflnjury_ 
ImmediacyofEffect 
PotLeveloflnjury 

y.^düyP.EtiL?... 
TargetSystem 
LocationXY  
cioudDiameter 
Concentration 
Altitude  
LocationLL 
ImmediacyofEffect 
PotLeyelqflnjury_ 

j Targetjystem  
I Identity Profile 

Thejp_hysjoJo^ical[systerriiUEOTj*JchJ^^muJiJh^an_effiMt_  
Potential degree of harm which the^muji^usesJUie rec]pjent body; may 
How quickly the stimuNhas an effect 
The potential degree of harm which the;Stjmuli_c3Usesthe re^cipjent„bodyL 
The characteristics of the stimuli 
The physiological system upon which the stimuli _has_an effect 
Physical location of the chemical ya£9£ cioud_ojveji jnjgr_cooj^nates__ 
Distance across the roughly spherical clooud   
LfyjL°t£lH™??LY.^ 
Height above sea level of the.center jrfjhe doud_ 
Thejocation of the toxic vapor.cloudgjyeni inJatitJdejand_longjtude_ 
How quickly the stimuti has an effect. 

02 
COT 
co  

; Speed ___ 
j DirectionofMotion_ 

"lAmtÖ2 
jAmtC02 
lÄmtCÖ  

particleClusterCloud ! LocationXY 
j LocationLL 
\ ParticieSizeGroups 
[Altitude 
| Identity Profile 

Thejiotentiaj degree ^ 
The_physioiogicai system[ which ferhe_tär£etrfthjB_^imuji_a^Mtjr  
Characteristics of the sti.uli 
Themagnitude of the velocity with whrchthestimuliisLQ19yJD9L_y?^L!D.Sl5~ 
j^vector representation of the ^ 
Amount of oxygen in the stimulus; measured as a percente^ofa_^ndar 
Amount of carbon dioxide in the stimulus; measured as a percentage of a s 
Amount of carbon monoxide in the stimulus; measured as a percentage of 

Locationof the center ofthe |artMf.^9!diinif.!.^9!^!ni!!iS_ 
Locationof the center of the particle_cjoudin JatJ^e and long jtude_ 
Theparticje size groupsfound in the particle cloud_ 

Z!ü5Jie'9^L?^ove s?EJ^?l^J^^™Hsyy_^tL?n^JEf^^j^°y^_ 
the characteristics of the stimuli 
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Attribute/Parameter Lexicons 

Class/Interaction 
TargetSystem 

BodyEnvironMatrix 

Albuterol 

Methacholine 

Federate 

Federation 

AdminMetha 

Speed  
Direc^onofMotion 
&rtema[Temp_ 
AirPressure 

Term 

ImmediacyofEffect 

Altitude 
LocationData 
Humjdity__  
AirComponents 
BodyAffectors 
Dosage_ 

.EsÜkf^EÜnlMDL  
ImmediacyofEffect 

Definition 
The physiological system which is the„recipient of the sti^jj's effects   
p'otentiai degree o7'h^ 
How quickly the stlmuH has an effect 
The magnitude of the vetocitj/; vectorof the.stimuli^jused injjo^j^resent 

The vector representation of the direction inLW|?J!^.!?s s!E!^ JL!I!^n.9!.il! 

IhL*^R?^yr?.JnJ!ie™eJiyli0.n.!i!.?r!L 
the pressure of the enwonment "a\f 
The height above sea level 
Information specifiying the location ^thej^JcaJJb^y^mea^j^ frornjo 
The amount of moisture in the air 
Composition by percentage of the^asM injhe^yjronmert^^fLC. 
A generic attribute whose cardinality is unlimited and which is used to inter! 
Amount of drug 
Potential level of injuryjo recipient- „nominal levels, c^ 

| How long before the stimuli takes effect 
TargetSystem 
IdentityProfiie 

I Tflf.8!/.^"1 which is the recipient of the stimuli 
If he identity of the stimuli vis-a-vis teh recipient; generic possible effects 

Dosage_ 'Amount  
jimm^Jacyofiffect    | How ip„n£ before the stjmuHJakes effect  
[identity_Profiie~~     "{Identity of ^^ifJ^iv^^vJs^rTOipjenl_ 
!TargetSystem § The recipientsystemjrfthestimuljjn_Wie body__ 
iPotLeyeteflnjury        I Generic level of harm; may be mulitple levels; varying with amount, etc. 
FederateHost jThe string representation of the hostname the federate is executing 

Tede^ateHandie      IfhTstrTrig repre^ 
FederateStäte"      jThe string represejrta^ 
FederateName 
RTlversion 
TimeManagerState 
FederateLookahea 
FederateTime 
TimeConstrained 
TimeRegulating 
FiFÖlength 
fsoienjgJh"'~Z 
DequeueRFOasync 
TotaiÖbjectCount 

The string representation of the namespeified. by tjwjtejerate atjgl 
The string representation of the; software yersio^ 
the string representation of the integer.correpsondlng[to theyajuo 
The string representation of adouble that is the value of the federat 
The string representation 
The character representation of ani integeiJhf^f ecjflesjMlietjwj^th 
The character representation ol[an[„integerJhat^geclflesjvlie^er^th 
The string representation of anlntegjerjHiat.sgecjfljs thejnun^ei^of_ 
The string representation^ 
The string represe^^ 
The string representation of an integer'that .sp^ecjflesj^^oj^n^mb 

HoldingTokensObj  The string representaoon^ 
beletid^bjiectCoün ^ 
NumAttributes~~"""|Tfiestring ^ 

[NumParameters     If he string 
IFederationName   JThe string ^ 
jFeder^nState ^-^ 
fFederateslnFederaff 
fsaveTsScheduiedIf hearing rep^ 
! Sched uledSaveTim I The string representation of thedo^ 
jRtiversion~~~     "if hestring representation of tilie"wrsion number of the federation ex 
I Dosage      _ I Amount 
I IdentityProfiie 
jtargetSystem 

! Thejdentity of teh stimuli vis-a-vis the; recipient body 
if he recipient system in the body  

j ImmediacyofEffect    | How fast acting the stimuli is 
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Attribute/Parameter Lexicons 

AdminAlbut 

Class/Interaction 

SmokeStreamStim 

VaporCloudStim 

Term 
PotLeveloflnjury 
Dosage  
IdentityProfile 
TargetSystem 
Immediac^ofEffect 
PotLewloflnjury 
Duration 
perC02 
ger02_ 

IdentityProfile 
PotLeveloflnjury 
perÖtherTnert 
fajg._et_System  
ImmediacyofEffect 

Definition 
Potential level of harm; may be multiple levels depending upon the amount 

Amount .         
The identity;ofthe; stimuli .vfe^sj^jwipjerrttody^ 
The recipeint system in the body    
How fast acting the stimuli is 
The gffirrtläTiewl'ä 
Length of time the smoke stream js djr^Jy_b!p^|[ at abody__ 
percentage of CÖ2 in incoming[ smok^stream 
percentage of 02 in smoke mixture 
percentage of CO in smoke 
thejdent'rty profile of the smoke stream vis-a-vis the humanbody 
Potential level of injury 
percentage of other inert gases in the smoke^stream__ 

How long it takes the stimuli to have an effect. 
Duration 

I Concentration 
I IrnrpedtecyofEffect _ 
ITargetSystem 
I PotLeveloflnjury 
I IdentityProfile 

MonoxideStim I Amount 
I Duration 
i ImmediacyofEffect 

Length of time the toxic vapor cloud is immanent 
The concentration of the cloud in ml/cubic cm 
How long it tjakesforjthe.stauKtojjawjan effect 

The potential level of harptojhejbody 
Stimuli identification with respect to activity on the body 
The amount of carbon monoxide thatjs jnpu^mrasured asjp^rrenteg^C j 
Lenthof time that the stimulus is applied 

IdentityProfile 
PotLeveloflnjury  
TargetSystem 

ParticleCloudStim 

Federate 
Äiert  

SizeOfParticles 
Duration 
ImmediacyofEffect 
PotLeveloflnjury 
IdentityProfile 
TargetSystem 

AiertSeyerity 
ÄlertText  
AlertlD 
ServiceName ServiceLog 
jService[nitiator 

ServiceLogArgume! Handie1_  
nts [Handle2 

How quickly the stimufihasani effect 
The_profile of the stimuH with resjaectjojts„effect onjhejwdy 
Thejpotential level.ofjnjurytothebody 
The physiological systemwhich .isaffectedI by .the.stimuli. 
The average size of thepajticjesj]_the particle cjuster^ cjuster pa^ 
Length of time the.stimuH is; operating 

ij°^syl9.yyJ!?.?.Mmy!l..^jn.5^^... 
The ptoential of harm tojthe_body_ 
Whojthestimuli is wifajespecttothebody 
The phsiological systemajfected[by[teh stimuli. 

FrornFjdefate" "The; string representation of th inltlj^lngjfederate^andtfc 
Thestring representation^ofthe integral 
The_slring repre^ 
The string representation of the serial number for an exception. 

IHandleSet 
lObjectJ^rCount  
IfagÖrL^beliOrNam 
[Time 

Objectlnformation 

IJEnumjejation 
i Boolean^  
lObjectID   
ILockedAttributes 
jRegisteredCiass 

The string method name ofthe;service ealj_genei^ing_thejnteractio 
The string repreM 
Meaning is dependent on service inyoked.p^ 
Meaning is dependent on service invoked. ParameterisJ^presejnte 

.?.aIa.!?.®^I'?./.eH.e5.'?r!.1le- 
Meaning is dependent on service invoked.^Pjira!!!!SiSL^iiP.rJ55!!nl® 
Meaning is dependent on servic^jnyoked.:..PaI?™S*fli^J5.E.^l,!!!t?. 
The string repr^ 
Meaning is dependjent_OT service ^ 
Meaning is dependent on servicei.lnyok^j^^ramet^sjggrwerrte 
The string representation of thejObjectlD thatJhisJMej^cjtonJd rep_ 
Thestring representation of ^^^!»^V!^J^jB^^j^_*f^l 
The string representation ofthe class that was registered by the regi 
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Attribute/Parameter Lexicons 

Class/Interaction 

PublishingClass 

SubscribingClass 

RepresentedCjass 

Pll^pj.3.?.?.  
interactionciass 
Objectciass 

Action 
SetTiming 

ObjectlD 
ObjectID 
Ättfibüteib" 

RequestObjectjnfor i 
ModityÄttributeStat; 
e 

TokenState 
boResignFederatioj ResignActiori 
boDeieteObject      jöbjectiö  

Term 

The string representation ^ 
'interäcttonciäss      Thesfring reg^ 

 ~*fhestring representation^ ToFederate 
FedReportPeriod 
TimeReportPeriod 
ObjectReportPerio 

Definition 
The string representation of the class that vrasjjscoyCTiedJ^tj^ajfr 

fhesfringre^ 
The"slllng"irepTesentatlon of the interaction class handle. The forma 

The string representation of the integer^ 
The string representation of the int^ 
f h'e'string representation ofthe Integer that is the number of second 
Thesfrinq'rep^ that Information is being r 
The string representation ofthe o^ 
The string representation of t^ 
The string representation of the jntegral value 0f tne RTl::TokenStat 

the string rep^ 

ITime 
I Tag 

DoSetLookahead    i Lookahead 
DoSetTimeConstrai: State 
Control 

i Set Log File 

•9±l?t?PM?5l. 
IDequeueFIFO 

^e string representation 
The string representation ^ 
The string"^ 
ThesTring r^ 
The string representation ofthe an integer (Ture=0, False=1) that to 

iSetSeirvicelogging if h£ 
Thestring repj[esentaUoj^oJjj^log^fl{e 
The string representaHoni_of Jjlftejsbjeet^ 
The string representation of the DequeueFIFO. 
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Component Structure Table 

Class Component 

smokeGasMixture CO 
C02 
02 
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Object Class Structure Table 

Classl Class2 
NervousDuctworK SympAbdomViscNV (h>S) 

SyrripEsöpRgrWIIPSJ" 
SympCärofiaWpS)'  
'SympSWcläVfä'nlSIV"(PS')"'' 
•SympIntTIlTä'cNV'fPSy  
SympExHIITäcNV"(PST  

Class3 

OrganicDuctwork 

SympRenäTrW'FSJ"   
!SympB'r5ncri'iä'llSiy''(PS) 
'Sympälfh'elcCärMcNerveTP'S 

ÄBaömiiiälWipST  

TntercosBTrWFS)'  
GTössöpTäTyng"^!^'^)''"  

PfirenicRV'(PS)  

Väg"üslW{PS]'"7'"'"' 
SpinäTCöTüWfPS)'"' 

RespTrälöryüücltwörF' Fharynx'iP'Sr 
raryrix"(PS')""~ 
Tracrieä'TP'S)"" 

CäTdröväscüTäTDuctwofK"' 
B'rönch'ia'(PS')" 
ÄrteryTriBody""" 

Äöria" 
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Object Class Structure Table 

04/29/98 10:38:03 

Class4 

Ext'ernallTäcÄrtRlFS)'  
ExternällTä'cÄftLlP'S)" 

ThWnäliäcÄftR'iFS)'    "" '""" 
TntemäTIIITäcÄrtnPSy  
IlliäcÄrtRTPS'r    '"" 
IlliäcÄrtrjP'S'J 
Äb^öffiFärie{Ä"rfr(PS)  
ÄBäömPärfefÄrfR (PST 
ÄraömWs"cÄri:'psy  
ÄBaömWscÄrtR"(PS)' """'"' 
RenaTM"(P"S} ""' "'   " 
EsophageäTÄrt (PS) 
Tnt'efcosfaTÄrt'(P'S) 
B'röncriTä'IÄ"rt''(PS) 
Süper'iörPTirenicÄ'rt'"(PS) 
Sü'bcIäviänÄTtL (PS')' 
CornrnonCafofiaÄrtUfPS)' 
Sübclä'viänÄ'ftR {PS) 
'Cö'rnrn'onCFrofi'äÄrtR"(PS)' 
B'räcfilö'cephalicÄ'rt (P'SJ 
C'ö'fö'näryAHery'RltP'S) 
CöTö'näfyTGiferyL (PS) 
PüIrrförTäryÄrt'eryRTPS) 
PüTmöharyÄrteryL (PS) 
FüTmöhäryTrühk (PS) 
D'escenäingÄ'ör{ia~(P'S)' 
ÄscencJihgÄörfe (PS) 
ÄörtlcArch (PS) 
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Object Class Structure Table 

Classl Class2 Class3 

,J 

Veinlntäody 

organs HeäfflPSr   '   ~  
Lüri'gsTP'SP 

ürgänTcRCPTR'S Cri'emoReceptör CÖ'2'S'erisör 
PHSensö'f 
'ö2'Serisor 

Ba'rö'Rec'epfö'f BAROAortrcArcrilP'S)" 
BÄR'ö'C'ärotTffSTnüs (PS)" 

Trrilä'nTSensSr Äveölä'rlfn'färii:S'ensö'r'(PS7 
Bronch'iörelr'rTtä'nl'Sensör (PS) 
räfynxl r'ffi'nt'S'e'ns'ö'r (PS) 
Tr'äcKe'äTrnt'än'fS'en'sö'f''(P'S) 

TissüeG'röüps U'ppefLirfiBTTssüe (PS)' 
Reaär^ecRSpineTTssüe (PS)' 

Tö'werETmbTTssue (PS)' . 
Ih'tTliräcVi'scNP'änetTTssüe(PS)' 

'ÄBäonT^ce'fä'TFssüe (PS)' 
Ki'dney Tissue (PS)' - 

'ReäiTfissue (PS") 
EsöphägüsTissüe (PS)' 

TüngTissüe (PS)" 
R'es'pTrälö'ryWüscTes' Äb'äö'mlh'ä'l Jp'S) 

Ex't'ernänWer'cö's'taTs (PS) 
Mfe?näTnlercröSls"(PSj"" 
'DTäph'räg'rri (PS) 

CävilEies' NäsalCavity (PS) 
lTriöräcicCavity (PS) 
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Object Class Structure Table 

Class4 
InternalllliacVeinK (Ht>) 

TnreTnäTIliräcVeinLlP'Sr 
E)3ernäTlliäc\/einR"(P'S'r 
HaernaillTacVeinllFSr 
S'iIpenörWnäCava1[P'S)~ 

Ir?enörVenäCavä"'(PSy'~ 
RenäTVeTn"(P'S)~ 
PRreriicVein"(PSy 
Hepä¥cPoftälVeTn'(P'Sy' 

ÄzygösVeTrilP'S] 
Bfäl3iTöcephalicVelnR"'(Ps'5     ' 
B'ii^TöcepFäli'cVerni;"(PS'5 

s"übclavränVeinR"{P'S'r 
SüMävräfiVeinC'PS') 
JugularVeinsR"{PST" 
JügüIärVelnsCfPS) 
PülmöhäryVeTrisR"(P'sy" 
PulmöharyVeInsir(PSr 
CörönäfyVeinR"(PSy 
üo7örfä'ryVeTnr(PS)" 

MeäurC"0"2Recpf(PSy 
Me^lPITOecpt"(PS')'™ 
'Cäröfö'2Recpfi;P'S) 
ÄörScöSRecpffPS') 
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Object Class Structure Table 

Classl Class2 Class3 

PleuralCavity (PS) 

"Criärribers HeärtChämbers VenfncTeLeff(PS) 
VenfricTePvigliT(PS) 

ÄfflaIeft"(PSy  
ÄtrTäRighT(PS)  

Valves HeärWäTves ÄöftTcS'e'mTCühärvalve (PS) 
Pül'moharySe^irünä'rVälve (P 

K(Ii{fäTv"ärve(P'S)""""'     " 
TncüspiäVälve (PS) 

EpTgTölfs"(PS)  
UümpeäZö'nes LurigCönäüctirigZöne (PS) 

UühgRespTraföryZöfie (PS) 

Human (PS) 
C'är^rövä¥cüTä'rSysfern (S) 
RespTrälförySysiern (S) 
WodyEfivirorifMmc. (PS) 
äTfWfixfiife (PS) 
smö'ReGäsMxlEüre 
rcx5ärPä"rficTeC"lüstef'CTö'ücJ      ~* 
rö'caTCMmTcalVäpörClöuä 

gas "02 "  

"CöZ    "" 
'CD 

völäleCriemicalVäporCISüa r 
pärHcleCrüsterCIöüa (PS) 
MelJicalDfiigs Methacholine 

'ÄIBülEeröl 

If^e^üllRe^vSenäComp (S) MedullaftegulatöryCeriier Meäü'llavasomotorReg (PS) 
MeaüiräCafaTöReglPS)' 
MeäülläRespTfReg 

Manager Feäerä'f'e 
Ke'derä'tiön   
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Object Class Structure Table 

Class4 

TnspTrälöryC'enferfFSr 
Ex|Jrätory'(Jenter"(PB) 
Pheül^öWxicVli^egräFönC'enfef 
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Object Interaction Table 

Interaction Structure 

Starttxpiratory 

CeäseTnRäle" 
Tnffä'trö'hWäxTmüm" 

CHängeCycTeTime" 

öpenEpTglöBTs"' 

CTöseEpTgTö'ffls' 
'C'ö'risffictB'roncnTöles 

TrfTtanlSensecT 

IrrSensörÄctiväfeäf" 

ÄveöTäflrriiänfSense 

Initiating Object 

Class 

Inspiratoryuenter 

Epiglottis" 

Affected Attributes 

activityötate 

sfäfüs"""'  

None" 

lungs" LungVöTü'rh'e"' 

FneumöTäTic7lhTegra 
tionCenter 

None" 

PneümöTäxTcTIhTegra" None" 
ExpTratory'Ce'hW" 
Pn¥ürnbläxic7lhfegra 
B'röhcHöleTrrTiänlfSenrflöne 

Äveö'larlrrHänfSeriso 

BröhchrolelmtänifSeftBroricra 

rärynxTrriS'nlBehsecl 
TracTieäTr'ritä"ntSens 

EäiynxTrnön'tSensör 

TracÄcülS" 

LaryÄ'cfl'S'" 

BrönÄcülS" 

ÄvelÄcffS"" 

TfächeäTmfänt'Sens 
BöäyEnvTrönISlä'ff'ix" 

|Böa'yEnvirönl^atrix~lSlöne 

CriängeTOTeryöTä'rne' 
terCommand 

üiläfe'ÄHery" 

BodyEnviroriKfatrix" 

BötfyEnvTronlWäfnx" 

Medü'iräWsömöföTR' 

Nöne" 

Nöne" 

None™ 
None" 
None" 

Nöne" 

None"" 

None 

Receiving 

Class 

Expiratoryoenter 

ThspTäfö'ryCenfer 

P'neumöWxTc/rhtegra 
Expi'ratory'Cenfer 
InspirätöryCefife'r" 

Epiglottis   

EpigTöffis" 
Bronchia" 

PheümöfäxrcTInfegrä' 
PneümöS'xTc/rrifegrä 
PneümöfäxicTrrifegra 
PneumölEäxlc^fegra 
Tfäcneäl'rnti'nfSe'ris 
or 
IäiynxIrntä"fiifSerisör" 

BroncfiTöTerrrilSnfSeri 
sor 

ÄveöTärlrrit'änlSenso 
r 

ÄR3ö"rnPäffefÄf[r' 
AbWrnFarleWfR" 

Ä™)3örWfscÄrtE"' 
Äb'äömVTscÄftR" 
RenäTÄrt' ' 
'C'ömmonC'ärafiaÄftU 
TIliacÄrtU" 
Bronch'iäTÄrf        
Esö'ph'ä'geälÄrT 
Ext'ernäTIIITäcÄhT' 
SupenörPhreriicÄirlE" 
Brä'ch'iöceph'älicÄrt"' 
CömmönCäTöffäÄrtR 
ExtefnänilTäcÄftR" 
CorönaryÄ'rlefyC"" 
'CofönaryÄrteryR'" 
InteTcost'äTÄf? 
Sü'BcTäviä'riÄrfR 
'SübcTävTän"Ärlir 
PüTmöharyÄrferyt"" 
Pürrnönä'ryÄrferyR" 
TniäcÄrtR  
IhWnäTlllTäcÄnT" 
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Object Interaction Table 

bject/Area 

Affected Attributes 

Interaction 
Parameters 

InitA Sense/ React 

TR" status 
actlvityS't'afe" 

None 

None" W 
IK" 

acfivity'S'lä'fe' 
None" 'None 

Direction" TR" CycTeTirrie" 
CycTeTTme" uycfeCnange" 

None TR" sfatus" 

TR" 
TR" 

sTä'fus"" None 

ÜTärifieiEer" Ä'möuhT 
TR"' 
TR" 

None" 
None" 

Locäfioh 
Eö'cition" 
EöcäTrorT TR" 

TR" 
None" 

Location" Nörie" 
TurnörT" "" 
LeveTö'ffmfä'hT 

TR" 'SfäTü's"' 

Status"" Turri'öh 
LeVeTöffmönt'" 

TR" 

Tü'rnön 
UeveföTlrriTänT 

TurnörT 

TR" Stafüs" 

TR" 

TR" 

SfäTüs" 
UeveröTTnfiTä'nr 
Amount' DlameTer" 
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Object Interaction Table 

Interaction Structure 

TissüTsfressTrähs"' 

TissüeüTstfess" 

CönsfiTcWtery" 

TrssD'is&es'sh" 

TIssüTstressg" 

TissüTsffessf"' 

Initiating Object 

Class 

Meä'üTIäVäsombförR' 
eg 

SympÄb'äörnVTscNV' 
SympExtTliracNV" 
SympSübclä'vTänTW'' 
S'yrri'pEsöphgNI\/r" 
SympTft'tTIITäcW"" 
Syrn'pCaratiäfsIV'™ 

TissüTsfresse" 

SympB'rönch'iällSIV"" 
"Sy'rrrpIReri'äTNV 

Affected Attributes 

None"' 

None" 

UüngTissüe" 

EsopnagüsTissüe"' 

KTdneyTissüe" 

ÄD^rriViscefäTrssu 
e 

Mefä'boiröRäite"  
p"ö'2offissüeG7p" 

Receiving 

Class 

InternallliacArtR 
'ÄB'äö'rnPä'rietÄrtR"" 
Äb'aörhFahe'fÄffC"" 
ÄBaörriVIscÄftll 
Äb'dömWcÄrfR' 
BrächiöcephaficÄrl' 

BröncfiiälArt 
Cö"mrnonUärö¥dÄr{L' 
'CornmonCarö¥dÄrtR 
CöröharyÄrteryL"" 
'C'ö'r'öraryÄrteryR'"' 
EsophägeälÄrt" 
BxfeTnänilTäcÄrtir" 
ExtefnällllTäcÄrt'R" 
TIliäcÄrtü"  
TiliäcÄrtR  
IntefcosSTÄfT 
FülmöharyÄfferyU" 
FülrnöhäryÄrferyR- 

ReriäTÄrf 
SüpenöTPhrenTcÄlrF' 
BüB'äävi'ä'ri'ÄflR' 
SüTäclä'vTäiTÄnT 
TnWhäTOäcÄnT 
TPitefnäTIITäcÄrlR' 
Me^üiräVäsomötorR' 

SympBronchTällSIV™ 

pCö'2Wäste" 
MeBBoTicRäfe 
pö'2'öiTissüeGrp" 

pCö'2Wäste"  
MetaDÖTicRä't'e"""" 
pü2"öfTissüeG'rp" 
pCÜ2Wäsfe"  
TOeSBöTicRäfe 
■pö2öfnssüeGrp" 
'pCÖ2Wäsfe"  

'Symp£soprTgW" 

S"ympRenälflV~ 

'SynTp'ÄblJömViscFIv' 
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Object Interaction Table 

bject/Area 
Interaction 
Parameters 

Init/ Sense/ React 
Affected Attributes 

Diameter Ämöünf IR 
Diameter 

None pö'2TissGFp IR 
Töcafiön 
pC'ö'2'Tissijr'p 
wnTclfiPröb' 

None 
pö2öTriss'<3?'p 'TR'            '    "      " 

>pCÖ'2öfnssG'rp 
whTchPröb'lem 

None pö25fTrssGrp jlR  
whichProblem         j 
pTCÜ2°ffissGfp       | 

None p02ofTissGrp ;TR 
*pC'ö2öfTissGrp 
whTcnProBlern 

None p02ofTissGrp          jIR 
pC?ö2ioTT^Grp""""'"| 
wnTcnPrö'bTem         j                              I 
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Object Interaction Table 

Initiating Object Receiving 

Interaction Structure 
Class Affected Attributes Class 

TissDistressd IntllliacVlscNParietli 
ssue 

MetabolicRate SymplntllliacNV 

pö2ofTissüeGfp 

pCö'2Wäsfe  

TissDTsfressc LowerLimBTissüe MetälböTicRat'e SympExflKiäcNV 

pü2o'fTissueG'rp 
pCÜ2Wäste"  

TissDTsfressB HeääNecRSpTneTiss 
ue 

pö'2ötTissü"eG'rp 
KfefäBoTFcRafe 
pCÜ2Wäste 

SympCaTötldW 

TfssüTsffessä üpperLTrnrJTissüe MetäB'öTicRafe 
p'ö2ofTissüeGrp 
pCÖ2Wäsfe"  

SympS'üB'cTävfänNv' 

DecreaseHea'rt'S'lrofc VagüsrW None Hear! 

ThcfeäseHeäffStröke SympafFietTcCafäTäc Nön'e Rear? 

HSffoReVSlurneDecr MeäüH'äCäfäTöReg BPFI'eart'Sys'Mönltor VägüsNV 

FSFö1<eVörürnelncrT Meäü'iräCäfäTöReg BPHe¥fiSysWönItöf SympafRetTcCäfäTäc 

FsärlRaWCömmänä' ParasyrnTricfeäseRa VäguslW Rone fleärF 

TncreäseRäte ^yrnpaffieficCaräiäc lSlörie HeärT 

üecrease'Räfe VagüsW Klone Heart  

HeäHRäteTfans P'äfasym'HeärtRäTeT Me^ülläCarclIöReg' None VagusrW 

IhcreäseHeäfüRafe RISfuMCar'aioReg lSJone SympätBeficCäräiäc 

Decrease'HearfRäle "WecfüIläCäraiöReg Nörie VägusNV 

'CffemPWäTäsymTf 
ans 

MeaüllRecvS'enäfCö 
mp 

None VagusrW 

OTernPHSympTraris Wleäü'IIRecvSenäCo 
mp 

Nörie sympäfReficCäfiaTac 
Nerve 

Relä'xTfäns'Ä IfnspiraföryCenfef Nöne PfirenicNKT 
IhTeTcösfäTNV 

ReTäxTränsB ExpiräToryüefiter None ÄBaörnihalNV 
Intefcö'sfäTNV 

CöntractTransÄ TnspTätöryCenter None TntefcöstäTNv' 
PrTr'eni'cNv' 

'CönfractTrärisB' FxpTratbry'Cerifer None Äb^örnihalNIV 
TntercöstäTNV 

ReTax ReläxT^BäförrirnäTs ÄBäöfnlhalNV None ÄfölöTrwiäl 

ReräxlnfernäTlrifercö" IhTercosfä'INV None 1 nfeTnäTh'tefcösläls 

R'eTäxExtef'nänhTercö InfercosfalNV Nörie         i Exlernäirri?e7cos{äTs 

ReTä'xüTäphrägrn TnrenTcW fföfie DiäpRrägfn 

Contract Contract' D iäpnräg m PrlrenicNV None DTäpnrägrfi 

Cönfractlnternairnfer IrffercösfällSIV Nörie rnWnäThWcostäls 

ConffäctExWnalThTe InfeFcosüä'INV .fTöne ExifernairnteTcostals 

C'önffäcWfäö'mTnaTs ÄBdornlnäTNv' None ÄbdcTminäT 

RefürnTöFlörmäTpö'2 VägüsNV™ 
'Glössop^'ryngeaW 

Nörie WeöTflläCäföTöR'eg 

LöwpÖ2 VägüsrW j Nörie MedullaCardioReg 
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Object Interaction Table 

bject/Area 
Interaction 
Parameters 

[nit/ Sense/ React 
Affected Attributes 

None p02othssürp 
pCÖ'2orTis's'G'r'p 

wfiTcfiPr'ö'bTem 

IR 

None p02'ötTrs"s'ijfp 
pCÖZöfTissG'fp 
whTcfiPr'ö'61'ern 

IR '  

None 'pl32öTrissG'r'p' 
pCÖ'Zö'tTis's'G'rp" 

TR 

wfiTcfiProbTem 

None pöSöFTTssörp IR  

wriicriPrö'Brern 
pCÜZöfTissGfp 

StrökeVolume Amount TR' """' 

SfrökeVolume Amount IR  

N'örie Amount TR"      "'"" 

None Amount TR    " 

HeärtRate Amount TR'"  ""' 

HeärtRate Amount IR  

HeärtRate Amount IR  

None Amount IR  

None Amount IR '  

None Amount TR'        ""     ~ 

None DecreaselriSV TR:  
DecreaseTriHR 

None IncreaselriHR IR   .   
TricfeaseTriSV 

None Amount TR'~           "   " 

None Amount IR  

None Amount 'TR 

N'örie Amount 'TR     '"   "'"" 

CöriträctiönLevel Amount 'TR""   ' 

CöriffäctiöriLevel Amount 'TR        '"  ' 

CöriträctröriLevet Amount 'TR ":  
CönträctiöriLevel Amount 

-IR 

'CönträctiöriLevel Amount *TR 
CöriträctiönLevel Amount IR  
Contraction Level Amount *TR 
CöntractionLevel Amount "IR  
BPHeartSysMonitor pOSValue IR ' 

BPHeartSyslWIöriitör p02Value *IR '  
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Object Interaction Table 

TficfeäseBP" 

Interaction Structure 

üecreäseBF" 

ÄämmÄTb'üT 

'SmoR'eS&eäm'S'tTrn" 

VäpöTCIöüci'S'tTrn"' 

MönoxiäeStlm" 

Fä'fficTeCTöüdS'trrn" 

ÄdmThWefha" 

Initiating Object 

Class 

GlossopharyngealN 
"GlössöpnaryTfge'äTfT 

Vä'gü'sNV"' 
Väg'üsRv* ""'" 
GlössopHäfyngeäW 
ÄIBüferöT' 

smöReSäsMIxETre" 

lö^TCfiemTcalWpör 
Cloud 

Affected Attributes 

None" 

None" 

None"" 

None" 

None" 

CO 

löralParlcleCTust'erCNöne" 
loud 

Wethacholihe" 

Feäeräfe" 

None" 

None" 

Receiving 

Class 

MeäüläUäräTöReg" 

MeäüllaCäräTöReg"" 

Bö"dyEnwonMäW" 

Bö^y'EnvTfönlSlä'&Tx"" 

Bö'dyEnvFön'Mä&Tx"' 

BödyE?iivTfön1üläTrTx"' 

Bö^yEhvTfonlölätnx" 

BodyEnvTron'MafrTx"* 

Federate" MänägerFecle"rate" Älerf" None 
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Object Interaction Table 

bject/Area 
Interaction 
Parameters 

Init/ Sense/ React 
Affected Attributes 

B'PHeä'rtiSyslfi/lönifö'r Ärfiöiinf TR               ""' 

Location 
B'P'ReartS'ysMö'riifö'r Ä'mourif TR            ' ' 

töcafiö'h 

Böäy'Äffecfö'fs Dösage 
TmmeäiacyofErTect'""' 
TärgefSysfem 

PötreveföWniLfry 
TdentTtyPföfire 

IR  

Äiri^ömponents Duration IR  

ffumidrty pefCÖ2 
peröZ 
pefC'ö"          ' 
Täen'tTfyPföTile 
PöireveTö'fTnjü'fy 
perötfierTnerf 
TärgetSysterti 
ImrneäräcyöfEffecT"' 

BöByMeofö'rs Duration IR  
CöncenTrafiön 
Imrneäiäcyö'fErTecf""' 
TärgetSysterti 
PötlTeveTörTrijüry 
TderitTryProle 

ÄirCömponerits Amount IR  

H'ümiäTry Duration 
ImmeäiäcyöfEffect' 
TäentTryFrofile 
PötEeveTö'ffnjüry 
TargetSystem 

Bö'äyÄWecfö'rs STzeö'tP'ä'ftTcTes 
ö'ufälEiön              """ 
TmmecliäcyofEffecr"" 
PöOveTöfTnjü'ry 
TcfentTty Profil e 
TargetSystem 

IR  

Bö'äyÄffecfö'rs Dösage 
ImmeäiacyofEffecf 
PöfLeveTö'fThJüfy 
TäeritTtyPröfile 

"TR"   "~   " 

TargetSystem 
None AlertSeverity jlR  

[ÄlelWäxT 
[Älertlü 
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Object Interaction Table 

Initiating Object Receiving 
Interaction Structure 

Class Affected Attributes Class 

Objectlntormation Federate None Federate 

PüBlisfimgCIäss Federate None Federate 

SübscriHi ngCTäss Federate None Federate 

Mänä'ger.FetferäTe. 
ServiceLog 

ServiceXogÄrgume 
nts             ; 

Federate Norie Federate 

Mänager.Feffefäi['e. 
Action 

ReqüestFüBlicitTö Teäerafe None Federate 
ReqüesfSüB'scripff Federate None Federate 
SetTiming Federate None Federate 

ReqüesiföBjeciflnför Federate None Federate 
'ModiryAttribtiteS'tat 
e 

Federate None Federate 

'Control Federate None Federate 

Män'äger.Feäerafe. 
Action.RemoteServ 
icelnvocation 

DöResTgriFea'eratTö Federate None Federate 
rjoDereüeOBJec^ Federate None Federate 

üoSeCööKäBeäcl Federate None Federate 
DöSeltTTmelClönsträ Federate None Federate 
DöTümRegüTäirön Federate None Federate 
üöTürnRegiiTäfröri Federate None Federate 
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Object Interaction Table 

bject/Area Interaction 
Parameters 

Iniü Sense/ React 
Affected Attributes 

None ObjectID IR 
UöcRecfÄtifrTBütes 
ReglsferedClass 
RepTresehTeSTCläss 

None öbjectCiäss IR  
mferac'fiönCIäss 

None öbjectCTäss IR" 
Inte'räctröriCIäss 

None Handlei JR  
Häricire2" 
HanäleSef 
ÖBJectlDörCöunl 
TiTgörlZäBelörN'äm" 
Time" 
Enumeration 
Boolean 

None None IR 
None None IR 
None FedRepbrtPeriod 

Time'Re^ö"rt'Penö"d"' 
ÖBjTctRepöHPericT 

IR  

None ObjectID IR  
None ObjectID IR  

"Äffnb'ülelD   " 
'TöRehStäte 

None SetServiceLogging 
'SetrögFire 

IR 

DeTefeöBjecF 
'ÖeqüeueFIFÖ 

None ResignÄction TR 
None ObjectID *IR~ 

Time" 
'Tag 

None Löökahead HTR   ""'" 
None State IR  
None FJöne "TR   
None None IR  
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

NervousDuctworK TransmissionHactor double 

Hear! '  
■ 

HeärfRäfe d'öüBTe 

'S'fröFeVölüme äöüBTe 

Cäräräcöufpüf d'öüBTe 
Pe?Tph'eTä11ResTsfänceTö'faT 'doüBTe 

FörceöfCöntfäcfiö'n doüBTe 

B'löö'äFressiJre 'äöüBTe 

Lungs UürigVöTünie" äöüBTe 

IntemäirüngPfessüre äöüBTe 
'överäMTwayR'esrsS'nce äöüBTe 

TidalVöTü'rne äöüBTe 

ü'eä'ä'ÄirS'pä'ce äöüBTe 

RespTfäföryRäTe double 

L'ü ngCofripITänce float' 

TnspTäföTy'C'äpacify float 

ViTaTCapaciiy flöäf 

Totä'lUüngCäpäcify float 
Insp7räti5ifyR'eseiveVöliJfTie float 
ExpiräTöfy^eseni'eVörüme 

jjggj.                -. 

ResiäüälVörünfie float 

TmfänfSensör Uöcafiön string 

Sfäfüs string 

Tissüeüröüps hMet'äb'öTii5R:äte 'ä'ö'üBTe 
■pCÜ2Wäsfe_  äöüBTe _  »_. 
p'ÖS'Demä'hcf doüBTe 

Periph'eralResisfance double 
'ÖS'ExfräctiönCoefficiefif double 
Pe'rcentC'äfäiäcöüfpüf flöäf 
p'ö2ofTissüeG'rp 'flöäf 

Epiglottis sfäfüs string 

Human Flemöglö^Th^rnäTngPercerif 'flöäf 

Äge d'öüBTe 

'WeTgTif  äöüBTe 

Tem'pe'räfüre flöäf 

'TOmänSfäfe Fuma'nS'tafeüä'fa 

ShurifFäcfö? döübTe 

AfteryinBody *'pü2Tri'  äöüBTe 
FTöwRäfe döübTe 

Diameter d'öüBTe ■          , 

•pCÜ2ln ~  flöäf 

Äörta 'pö'21n""""""""           d'öüBTe 

■pCÖZIn  d'öüBTe 

'FIöwRäte 'd'öüBTe 

Diameter double 

VeTriTnB'ödy *FlöwRäfe äöüBTe 

DTärriefer äöüBTe 

04/29/9811:45:05 1/24 



Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

N/A 
Inverse time (per minute)' 

hundredths perfect always 
hündfedths perfect always 

ml  hü'ri'äf'eä'tFis perfect 'always 

ml/rrilri huri'ä'feä'fPis perfect always 
perfect always 

'tenth's perfect always 

mm Hg hundredths perfect 'always 

c'm'3' tenth's perfect "always 
perfect always' 

ml  -"■  

perfect always" 
tenths perfect always 

ml   tenths perfect always" 
Inverse time (per minute) 'tenth's perfect always 

DEmTßö  hundredths perfect always 
S1  

tenth's perfect always 
_j  tenths perfect always 
m1  

'tenths perfect always 
m  tenth's perfect always 

nil "tenth's perfect always' 
m _.  tenth's" perfect always 
WA  >N7Ä_. 

perfect always 
N7Ä ""."""  

.WK  
perfect always 

*■ 

'perfect always 
mm Hg hundredths perfect always 

--v  -...-  *- 
frim Rg fiünäreäth's perfect always 

perfect always 
perfect always 

percentage tenth's perfect always 
mm Hg 'tenth's perfect always 
Wfi.  

"N7Ä    perfect 'always 
percentage "tenth's perfect always 

perfect always' 
perfect always 

'degrees' Färe'nh'e'it tenth's" perfect always 
NI7A""" "'"  

.WK  
1N/Ä TOA " 

per'cerifä'ge tenth's perfect "always 
mm Hg 'tenth's perfect always 

■tenths '' perfect always 
mm i tenth's perfect always 
mm Hg j tenth's I perfect always 

;                                        j perfect Ilwa"y"s 
I perfect always 

1                                        [perfect 'always' 
i                                        {perfect always 
itenths 1 perfect {always 
j tenth's j perfect [always 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

Static iN UR 

'Conditional If changed TA UP 

'Conditional upon change TA       UP 

Conditional upon change TA""""  UR 

Conditional Upon change TA  UR 

Conditional ü'pöri change TÄ UP 

Conditional If changed TA  UR 

Conditional Upon change TÄ""---' ~  UR 

Conditional Upon change TA    : UR 

Conditional If changed TA UR 

Static TA  UR 

Static TA- UR 

Periodic Every cycle TA UR 

Static TA UR 

Static TA UR 

Static TA    ; UR 
.ss.frö_ . . TA UR 

Static TA UR 

Static TA UR 

Static TA UR 

Static N UR 

Conditional Upon change N— UR 

Conditional If changed "N"  UP 

Periodic Every cycle N UR 

Conditional Every'cycle rN 'UR 

Conditional If changed "N  UR 

Static 'N  "UR 
Cö"ndlflöh"äl If changed N UR 
Conditional If changed 'N  'UR 

Conditional If changed "N "    ."' UR 

Static 
lN  'UR 

Stalle "N UR 

Static *N  'UR 

Conditional If changed 'N  UR 

Conditional *If changed N UR 

Static 'N UR 

Periodic Every cycle TA         *UR 

'Conditional If changed "TA- UR 

Conditional *If changed TA *UR 

Periodic Every cycle TA   "UR" 

Periodic 'Every cycle TA         '     " *UR 

Periodic Every cycle "TA UR 
Conditional If changed TA : *UR 
Conditional jlfchahged TA UR 

Conditional jlfchah'ged ;TA *UR 
Conditional jüpöri change ITA UR 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

p020ut float 1 

pCöSöüf  flöä'f f 

Pharynx DTärriefer flöät f 

Uäryrix DTärrieter flöaf 1 

Tf'äcfiea Diameter float' f 

BrönciiTä DTärheter flöä'f 1 

Sp'inälCöTümn CereBröspinälFrüräPH döüBTe K 

rTäs'ä'i'Cä'vTfy Näsä'ICa"vTfyVöTü me döüBTe i 

FIöwRäte float 'T 

Tfiöf'äcTcCävTfy' ThöracTcCävlIyVoTurne flöaf T 

FleüTäTCävi'fy PreuräiCävifyVölürrie döüBTe K 

Äbclörrnnäl CönfräctiönLevel d'öüBTe 1 

ExteTnallntefcosfaTs CönfräctiönLevel flöät 1 

IntefnäWefcösfäls CöritractionLevel döüBTe T 

üläpfifagm CöhträctionLevel döüBTe T 

EühgCond'ücfingZöne ÄirwäyResistance d'öüBTe \ 

LungRespYäföryZö'he p02stäreBlood d'öüBTe T 
pC02staleBlood döüBTe 1         ' 

pö2TrispiredAir d'öüBTe T 

pC021hspiredAir d'öüBTe 1 
hC'ö'2DTffCoeff d'öüBTe T" 
ö2DiffCoeff d'öüBTe T 

•p02öiü"" d'öüBTe 1 

■pCCHÖu!" döüBTe T" "  f.. 
lDMinverse 'flöäT   1 

MembrärieSürfaceArea flöä'f T~           ' 
'MemBraneTRicRness 'flöä't. T~ 
ÄveölärVentilätionRate d'öüBTe 1 

B'Ä'R'ÖÄöfti'cÄrch' Tö'öä'Tiön d'öüBTe 1 

Status d'öüBTe 1 

'BP'Chänge d'öüBTe 1 

DTfectffi'h'BPCna'nge süffig 1 

B'Ä'RÖ'C'ä'r'ötTtfSThTis Tö'cä'fiöri süffig 1 

Status süffig 1 

'BPCfiari'g'e "d'öüBTe T 

"DTf'ecüön'BPCTiäffige süffig 1 

MeaüiPHRecpf  Location 'süffig *1f 
pHCereBröSpFnälFfüid d'öüBTe "T 

'Status süffig 1 

'C'äföfö2R'ecpf Locafiöfi süffig f 

*püZ d'öüBTe *T """ 
Status süffig f 

Äörücü2R'ecp't *Löcäfiöh süffig 1 

•pü2  i'doüBTe jf 
Status l'süffig n~ 

Heä'ftVäTves Position [süffig jf   
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

mm Hg tentns perfect always 

mm Hg tenths perfect 'always 

mm tenth's perfect always 

mm tenth's peffecf always 

mm tenths perfect always' 

mm tenths perfect always 

riüri'äreäths perfect always 

cm3 InfegerväTüe perfect 'always 

mf/rfii'n Integer value perfect always 

'c'm'3 integer value perfecf always 

c'm'3' h"ünäfeä'fn's perfect always 

percerifage huh'äfeä'fh's perfect always 

percentage tenth's perfect always 

percentage hünäfeäths perfect 'always 

percentage 'hünd'f'eäffis perfect always 
perfect always 

mm" Rg 'hün'äfeäfris' perfect always 

friufi Rg hünäfeäths' perfect always 

'mm Hg 'hünäfeäths perfect always 

mm Hg huh'äfeä'fh's perfect always 

ml7mTn/rhrri Hg hünäfeälhs perfect always 

ifil/mTn7rnni Hg h'ünäfeäfJi's perfect always 

mm Hg 'tenth's perfect äTwäys 

mm "Hg tenth's perfect always 
,..T .1  *. 

perfect always 

cm'2 tenths perfect always" 

mm 'Integer value perfect always 

DrriTn tenths perfect äTwäys 

perfect always 

'perfect always 

percentage 'hünäfeäths perfect always 
'perfect 'always 

perfect always 

perfecf always 

'percentage "tnoüsäncfths perfecf always 

perfecf always 

perfect always 

hüh'äfeä'fhs perfect always' 

N7Ä"  '  
,WK _ 

perfect always 
perfect always 

"mm Hg 'thousandth's perfect always 

WK ;  — "N7Ä~"  perfect always 
perfect always 

mm Hg | thousandths perfect always 
perfect always 

WK ^N7Ä perfect ! always" 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

Periodic Every cycle TA UK 

Feriö'dTc Every cycle TA"         UR 

Static' TA""" UR 

Static TA"             '  UR 

Static TA  UR 

'Conditional If changed TA" UR 

'ConättVönäT If changed TA"  UR 

Static N "" UR 

Cö'ri'äTti'öhaT If changed N" UR 

CöndTti'öri'äT If changed TA         ' ' UR 

'CondTtrö'riäT If changed TA" '" UR 

ConäTti'önäT If changed N UR 

Cö"n'äTtröhaT If changed N ' UR 

Conditional If changed N UR 

Cö'näTtrönäT If changed N  UR 

'C'öriäTti'öhaT If changed TA"""" UR 

Periodic Every Cycle N  UR 

Periodic Every cycle TA"""  UR 

Periodic Every Cycle TA" UR 

Periodic Every Cycle TA     UR 

Static TA UR 

Static TA UR 

Periodic Every Cycle TA  UR 

Periöcirc Every Cycle TA '  UR 

Static TA UR 

Static TA UR 
CönäTfTönäT 

kIf changed TA" 'UR 

Periodic Every Cycle TA UR 

Static 'NT """" 'UR 
'Conditional Upon change "Kl"    " UR 
C'ön'äTti'öri'äT Upon change *N~ 'UR 
Cöri'äTfTöri'äT Upon change "R UR 

Static "R 'UR 

CöndTtrönäT 
Conditional 
CöndTtrönäT 

Upon change 'N  UR 
Upon change *N '"   """"""  'UR  

Upon change "N "  ■UR' 

Static *N  *UR 
'CönäTtröriäT Upon change "N" UR 

Conditional Upon change Tvl """ *UR 

Static "N UR 

"Conditional *Upöh change *N"~ *UR 
Cö'näTtrönäT Upon change N UR 
Static Kl  *UR 
Cö"nciTtröhäT Upon change N UR 
C'önäTtTöriäT Upon change N"""  *UR 
Cö"häTtTönaT If changed "1S1 ""            "    """      " UR 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

HeartUhambers Heartcnambervoiume float 1 
Efficieh^öfCö'nffäctrön flöä't H 
pü2ln— ' a'öüBIe f                 ' 

pö'2'öüt  a'oüBIe 1 

pCÖZIn  double K  

p'CÜ2'öüf  double if  

MeäülläVäsöffiöförReg 

MectülläüafaTöR'eg 

status string 1 
acfivHy'StaTe string f        

BPWönTförTTssües string 1+ 
status string '1f  

äHivIrySlafe string "1f  

BPHeärfSysMöniför string 1+ 
Metfu'llalRespTfReg status string i 

äclMtySitafe ä"ny "f  

ThspTräTöryCeritef üyclefime flöät' 1 

ExpiraföfyCenW C'ycleTTme float' 1 

Mec(üTC'ö2Recpf Location string l 

Status string 1 
.„Cü2„..      ... , 

float 1  

Böäy'EnvTföriTiOfTx ExteTnäTTerrip float 1 
AirPressure 'float 1 
Altitude float 1  

Löcä'fiönDäfä CöcätTöh'XY 1  

Humidify float 1  >, 
ÄirCömpönenfs ÄirTiö'ris'tlfüerit'Perceht 1 
B'öäyÄffeiäörs string 1+ ■■-.■ 

älfMixfüfe pe'f'ö2' float \ 
pe?N2 float 1  
'pef'C'ö'2' TflöäT \  
ältifücfe float 1  
Pö'tUeveTö'fmiü'ry 'GenencTnjüryIeve'11'n'fö k't+  
Tmrneäiä'cyofEffecf Imrne'äiacyöfEfrectü'äfä 1 "  
TäfgetS'ysTem string' T"" 
TäentltyProffle raefitltyProfireüäfä T"""  
T'ö'cä'BöriXY" 'XyCööfDätä' 1 ' 

smökeGäsMixtüre pe?"C'ö2 float 1 
"pefö2' 'float 1 
pef'C'ö float 1 
perötfierlneff float \ 
TnäentltyPröfire TcTentlfyP'rofileüäfä ~\  

'TärgetS'ysTem string n 
Pö'OveTö'flnjüry 'GenerlcTnj^ryleveirnfö n+"   ' 
'TmmecliäcyöfEffecf Tmme^iäcyöfEffect'Däfä' 

t 

röraTP'ärlTcTeC'lüstefCloüär Sizeb'fPänTcres float n 
TmmecliäcyöfEffecf ImmeaiäcyöfEffecfDä'tä 

.T 

PötUeveToffrijüry GenencTrljuryCevellnfo" n+ 
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

cm3 
percentage 

integer value perfect always 

nearest integer 'perfect always 

mm Hg tenth's perfect always 

mm Hg tenth's perfect 'always 

'mm Hg tenth's' perfect always 

mm Hg fentfis perfect always 

WK  
WK , 

perfect always" 

N7Ä"'" "  WK             "          perfect always 

N7Ä "  "'"" N7Ä  perfect always 

WK  
WÄ  

perfect always 

N7Ä" '  WK "  perfect always 

N7Ä"   WK "" perfect always 

N7Ä   WK      ~         'perfect always1 

perfect always 

sec tenth's perfect always 

sec tenth's 'perfect always 
WK  

'WK  perfect always" 

N7Ä'"   WK  perfect always 

mm Hg "tenth's perfect always 

"degrees Fäferiheif integer value 'perfect always" 

'mm Hg tenths perfect always 

m Integer value perfect always" 
WK   WK ' WK' WK 
percentage Integer value 'perfect always                            f 
WK  WK N7Ä"                   "     "~ N7Ä" 
WJS.  

■N7Ä  pe'rfecf always 

percentage fenffis perfect always 

percentage tenths perfect 'always 
percentage tenths perfect always 
m nearest ihf eger perfect always" 
WK  "  WK~~  WK '  WK 
N7Ä"   

.WK   
'N7Ä  1SI7Ä 

WK .  
'KI7Ä'  '  perfect 'always 

N7Ä"        WK "          "" '"  WK  N7Ä 
WK  'WK  '1S17Ä  'KI7Ä      

percentage tenths' perfect always 

pefcerifäge tenths' perfect äfwäys 

percentage tenths 'perfect "always 

percentage fenffis perfect always 

WK  "N7Ä "  N7Ä'  N7Ä 
microns *N7A"  perfect always 
WK          "''" WK  "N7Ä""""  WK 
WK   *N7A"  WK                 ' " WK 
microns I nearest Integer | perfect j always 

WK '"'  WK  jN/A  |N7A 

WK                WK  "'"  WK                 |N/A  
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

Conditional Every Cycle N UR 
Conditional N      UR 
Conditional N  UR 
Conditional K          '  UR 
Conditional w~  ÜR 
Conditional Kl UR 

Conditional upon change TÄ" """ UR 
Conditional Upon change TÄ UR 
Conditional If changed N " UR 
Conditional Upon change TÄ'  UR 

Conditional Upon change TA'  UR 
Conditional If changed N      '    ~ UR 
Conditional Upon change TA          ;       ' UR 
Conditional Upon change TÄ. 

UR 
Conditional If changed- ISi                 UR 
Conditional If changed" N UR 
Static K                                      " UR 
Conditional Upon change N                       UR 
Conditional Upon change N      .                              . 

UR  
Conditional If changed TÄ'                 ""'" "'" UR 

Static TA'" UR 
Static TA"              UR 
Conditional Tfchahged- TA  UR'"" 
Conditional Upon change N           UR 
Conditional 'If changed"" Tfi.                             

UR 
Conditional If changed M    "           ~ UR 
Conditional 'upon "big enough'" change N 'UR 
Conditional upon "Big enough" change N TJR" " 
Conditional upon "big enough" change h]S1       .                         

'UR 
Static 'N UR 
Static 'N'"" "               ""'"  'UR' ' 
Static "NT '          '"" 'UR'"" 
Static ' 'N'"" " 'UR 
Static "N ~"  UR 
Conditional 'üp'öfi "big enough" 'change 'N             ' 'UR"  
Static 

.^                              ....... 
"UR 

Static 
(]Sj 'UR"""  '""   ' 

Static 
.^                           .. ..- 

UR 
Static 'Kl  'UR 
Static                                ! 

-N "UR""' 
Static 

,)Sj...„. W 

Static "N"     "" ~  UR 
Static 

.^ 
*UR"~ 

Static                                ! "Kl ' 'UR"" 
Static 

«N *UR"  
Static N                                       UR 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

IndentityProtile IdentityProfileData 

TargetSysfefri string 

röcarCBemrcälVäpöTCröuä 'Concentration flo'äf 

TcfenfftyProfile TäentltyPfofileüäfä 

ImmeäräcyöfEfFecF TrnrheäiäcyöfEffe'clüafä' 

TafgetSysferfi                    j 's'&Tng 

PötUeveTöfTn]üry                i Genenclnjürylleveirnfö f+ 

gas Tmmeäiä"cyöfEffecf             j IrrimeäiäcyofEffectüäfä' 1 
PöOvelöfThj'üry 'GenerTcTnjuryLeveirhfö f+ 
TäentTtyPrafile lä'entTfyPfofileüafä 

TärgetSys'fem sfffn'g 

völälil'eCFemlcalVäpö'rC'löu 
d 

irö'cät'iö'riXY' XYC'öofüäfa      ~ 
'CröüdüTämefer flöat' 

Concentration float 
Altitude      "       ' float' 
LöcätTönQ! LöcäfiönlXD'ä'fä 

Tmmeäräcyö'fEfFecf IrnrheäiacyöilEffectü'äfä' 

Pö'lteveTöffnjü'fy 'GenefTcTrijüryleveirnfö f+ 
TärgetSysterri string 
Täfentrfy Profile TdentTtyProfil'eD'äfä 

"Speed flö'äf 

DlrecfiönofMöfiön XYC'öorüä'tä 
m.  'miöz  ~ flöat 
.CÜ-2.  

"ÄmfCör  flö'ä't 
. . ___  «... 

Co"              'Ämiccr   ~" float 
particreClüslefCTöücJ Lo'catTöfiXY' XYC'öorDatä           " 

Locä'tfönlX L'öcä't'iö'h'IXDafa 
PärtTöreSTzeGröüps PartTcreSSeGröüpöst 

"Mfüde """' flö'äf 

TcfentTtyPröflle Ideh'tTfyPföfil'eDa'fä 

TafgetSysferri string 
FötLeveTöfThjüry GenerTcTnJüry'reveirnfo 1+ 
ImmeäräcyofEifect' Irnmeö'i'ä'cycifEffe'ctüafa 

Speed flöat' 
ülreicfiSnöWöfiön XYCöö'rüatä' 

MetWäcfiöTine D'ösäge flöat' 
PötUeveTöfTnjü'ry GenerTcTnjuiYLe'veirnfö ^+ 
TmmediacyöfEffecf Imrheäiäcyö'fEffectü'äfä' 

TäentTfyPfofile läe'h'tlfyP'rofileü'äfä' 
TärgefSysfe'rn s'fffng 

ÄIBifferol D'ösage 'd'öüBTe 
TrrirheäiacyofEffe'cr" Tmmeliä'cy'öfElTectnäfä' 
TargefSysferri sffTng 
Täeh'tTfyP'rofile TäentlfyPröfileDäfä 
[FötUeveTöfTnjüry GenencTnjury'reveirnTö'' ;T+ 

Federa'fe 
   

iFederateHöst sTrTng 
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

N/A N/A N/A                                   ! N/A 

perfect                             ] always 

mg7rrix'3                            j tenths perfect                             i always" 

WK   N7Ä     . N7Ä                                 ; N7Ä 

N7Ä  * N7Ä N7A N/A 

Tsl/Ä' N7Ä  perfecf always 
WK . 

WK             N7A N7Ä 

N7Ä " N7Ä  N7A  N7Ä 

N7Ä ' N7Ä N/A WK 

N/A   N7Ä N7A N/A 

WK  ' N/A  perfecf always 

WK  N/A N/A N/A 

m tenths 'perfecT always 

mg7rriÄ'3" tenths perfect always 
■ 

rn tenths perfect always 

WK  "  N/A N/A N/A 

WK N7Ä  N/A N/A 
WA  

N/A N/A N/A 
nm  

N/A perfect always 

N7Ä  N/A N/A  N7Ä 

km/sec tenths perfect always 
WÄ ... 

N/A N/A N/A 

percentage tenths perfect always 

percentage tenths perfect always t 
percentage tenths perfect always 
WA  

N/A N/A N7Ä 
WK  

N7Ä  *N7A~ N/A 
nm  

"N7Ä  N/A N7Ä 

m tenths perfect always 
N7Ä  

N/A  "N7A WK 
perfect always 

WK  "  ■N7Ä   ' "N/A  N/A 
  

N7Ä'—   'WK"                 " N/A WK 

km/sec tenths perfect always 

N7Ä "  'N7Ä  'N7A  'N7A 
— 

gm'/m'l nearest integer perfect 'always 
N17A 'WK  N/A N/A 
WK  

"N7Ä  'N7A~               'N7Ä       """' 

WK    N/A  N/A N/A 
— 

WK  
N/A perfect always 

gmfiril nearest integer perfect always 

WK  ""   "N7Ä  N/A N7Ä 

M7Ä    N/A perfect always 
Wfi.  

N/A N/A N7Ä 
nm  

*N/A N/A *N7A 
[perfect aTwäys 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

Static N UK 

Static Kl                   " ' " ÜR "" " 

Static Kl DR 
Static                                | Kl TJR 

Static  Kl       ÜR 
Static Kl               ;  ÜR'" ~ 

Static Kl " ÜR 
Static N               ÜR 
Static Kl ÜR 
Static Kl                ÜR  

Static Kl ÜR 
'Conditional üpöri "big eft'öügh'^change N ÜR 
Cö'ridTtröhaT üpöri "b'i'g enough'" change KT           "               " ÜR' 
CönäTtröriäl üpöri "b'ig enough1' change Kl "  ÜR 
C'öri'äTtTöriäT üpöri "Big enough" change Kl        '  ÜR 
C'öri'äTtTöriäT üpöri "Big enough" change Kl "  ÜR 
S'täfic Kl  ÜR 
Static Kl ÜR 
Static Kl '" "  ÜR 
Static w~~~       ÜR"""' 

CöriöTtröhaT üpöri "Big enough" change Kl  ÜR 
CöndTtrönäT upöri "Big enough" change KT""                      ÜR 
CöndTfTönäT üpöri "Big enough" change Kl '""  ÜR 
CönöTfTönäT                / üpöri "Big enöügh""criänge Kr"   "     '  ÜR 
CöriaTtröriäT üpöri "Big enoüg'h""chänge N " """  ÜR   " 

CoriäffiöriäT üpöri "Big enöügh^chänge Kl"                            ÜR 
CöndTtrönäT üpöri "Big enough" change 'Kl""      '"" ÜR 
CöndTtiöfiäT Tf sizes "drop öüf;p"hysTcs~äTg 'Kl         ÜR 
Cö'ndTtröriaT üpöri "Big enough'" change 'KT             'ÜR " 

Static "KT       'ÜR          ' 

S'täfic 'Kl                'ÜR 
S'täfic 'Kl        ~"  "ÜR" 

Static 'Kl          'ÜR 
CöndTtrönäT 'Kl '  "ÜR"""" ' 

CöridTfiöriäT 'üpöri "Big enough" change 'Kl    "              'ÜR   "" 

Static "Kl  "ÜR                    

Static 'Kl  'ÜR"" 

Static "KT" "ÜR"                   " 

S'täfic 'KT"""    "  
,Ü|R.                                _ 

Static "Kl " ""  'ÜR'"""""  

Static N :" 'ÜR'"" 

Static N                                        !UR 

Static Ki ;; ' jUR 

Static N                                    |UR 

Static N          |UR 
CohdTtTö'näT N                                             iUR 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

FederateHandle string 1 
FeäeräleStäte süffig 1                           

FeäeralelSla'me sTrffig 1 
KTlversibn sfrffig 1 
TTmeNfänägerSiTäie sfrlrig 1                   '' 

Feäe'rafe'L'ööRäneaä sfrffig H """  

FeäeraifeTirne süffig 1                   

TimeCönslrained süffig Y 

TrmeR'egüTätlng süffig                 ) 1              """ 

FIFÖTen'gth' """'"" süffig T      

TSÖlerigth' 'sfrffig "1       

DeqüeüeFIFÖäsync sTrffig '1                           

TötäTöbJectCöünt sfrTng ■T                   

H'öTäiifigTbiRensöbTecf'Cröii sfrTng 1 
üeleteä'öliij'ecfC'öünif süffig 1 
NumÄ'ffrIb"ütes süffig 1 
NürnTäräm'eTefs sfrffig 1 

FederälTön FederätrcihlKI'änfi'e string 1 
Teäerä'fiö'nSfä'te sfrffig 1 
FeäeräTesIriFeäerälfröh sTrffig 1 
SaveTsScüeäüIecf sfrffig 1 
ScheäüTeäSaveTime sfrffig 

..^ 

RTIversIön sfrffig 
,.r„_. 

"ChangeCycleTiiifie Direction string 1 • 
Cycleühahge flöät t 

CöhstffctBröncnWes Ämoünt flöät r   ' 
KssDTsffessTräns "pö2Tissö'r"p flöä't 

^ 

Location stffng i  
'p'CÜSTiss'Grp "flöä't 

^ 

wfilcTiPr'öb' string i              

DecreaseHeaiH'SFöReVörüfn 'Amount 'float 't   "' "  
TncreäseTleäftSrrakWöTü'iifi Ämoünt double i '          " 
fl'SfföK'eVölumeüecrTrän's "Amount 'flöät" 't                
HStröR'eVöTü'meTncrTfähs Ärfiöünt doübTe i 
'Ch^mPRPä'fäsymTräns 'üecreäselnSV 'flöät 1 

DecreaselriHR flöät "f           
CTiemPRSympTrans IncfeäseTriHR 'flöä't "i 

Tncfeäs'elh'SV flöät T~                     
ReTäxTränsÄ Ämoünt doübte 1 
ReTäxTfänsB" Ämöüfit d'öüBTe 1 
CönffäcfTrähsÄ Amöünt cföübTe *'f  
ConfracfTransB                 {Amount d'öüTöIe 11 
CönFäciDTäpFräg"m            {Ä'möünt d'ö'üBTe n    ~ 
CönffäctrnterhäirnTercöstäTsi Ämöü ri't cföübTe IT  
CöInFääKferhälTnt'ercösiäT jÄmöünt flöät ]T  
CönffäcfÄbcföiTiTnals           j Amount double IT" 
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

perfect always 
perfect' always 
perfect' 'always 
perfect' always 
perfect always 
perfect always 
perfect always 
perfect 'always 
perfect always 
perfect always 
perfect 'always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect always 
perfect 'always 
perfect 'always 
perfect always 
perfect always 
perfect always 

WK _.—-......- 
'WK "  'perfecf always 

sec 
perceriiiage 

'teh'ffis 'perfecf always 
teri'ffis pe'rfecT always 

mm "Hg tenffi's' perfect always 
WK   
mm Hg 

'WK 'perfecf" always" 
fenffis' perfecf always 

WA  
'WK  'perfecf always' 

percentage fenffis perfecf always 
percenfage tenffi's 'perfect always 
percentage tenffi's perfect"" always 

pefceFifäge 'feriffi's perfecf always 
percentage 'tenffi's perfect always 
percentage perfect always 
percentage 'tenffi's perfecf 'always 
percentage 'fenffis' perfecf always 
percentage 'tenffi's perfect always 
percentage j tenffi's perfecf always 
percentage Tfefiffis perfect" always 
percentage ! tenffi's perfecf always 

perfecf" ! always 
perfecf j always' 

percentage 1 tenths perfect"" j "always" 
perfecf" j always" 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable U pdateable/Reflectable 

Conditional N UR 
Conditional M  OR'  

'Conditional W    ""     "  UR 
'Conditional w~~ —  UR' 
'Conditional W~~ UR 
Conditional Kl UR 
Conditional N  UR'  

Conditional fi~- UR 
CönditTöhäT fl UR 
Conditional n~ UR 
Conditional w~       UR'           

Conditional 
Conditional 

N  UR 
N    .                       .. 

UR" 
Conditional 

^ UR 
Conditional N" UR 
CönditTöhäT Kl UR 
Conditional jg- UR 
CöhdltlönäT N""       -    - UR 
Conditional N UR 
Conditional W UR 
Conditional W   "" UR 
Conditional ff~ - UR 
Conditional 'W UR 
WA  N/A 'N7Ä""'  N7Ä                                § 
WK  N/A 'WA " WK 
N7Ä  N/A 'N7Ä N7Ä 

N7Ä  N/A 'N7Ä" N7Ä 
N7Ä ..  

N7Ä.........  
N/A N/A  N7Ä 
N/A  'N7A                 " fg/Ä"" 

N7Ä  N/A ■N/^" N7A 

WK~—:  N/A 'N7Ä               " WA 
N7Ä"" "" "N/A  'WA" WA 
N7Ä   N/A 'N7Ä 'WA 
M7Ä"  N/A 'N/A"""   ' N7Ä 

N7Ä  N/A 'N7Ä""""  WA 
WÄ  

N/A 'N7A   'N7A 

N7Ä  N/A 'N7Ä      'N7Ä 
WK  N/A -N7#~" WA 
N7Ä "  *N/A  *N7A " 'N7Ä 

N7Ä"' """ N/A -N7Ä"" ' N7Ä 
WK  N/A N/A  'N7Ä 
nm . ..-...- 

"N/A N/A  N7Ä 
WK  

N7Ä  N7Ä ""  'N7Ä 
WK  

N/A "N7Ä " N7Ä" 
Wfi.  

N/A N7Ä  *N7Ä   
WK  

N/A "N7A    "" N7Ä 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

RelaxAbdominals Amount double 

R'eTäxInterhä^h'lfercosiEäls Amount double 
Relä^ExWnäTIhlerSJsSIs Amount float' 
ReTäxüIäphrägfri Amount 'double 
Pä'räsymHeartR'äfeVhcrease Amount float' 
ThcreäseHeärifRate Amount double 
DecreäseReartRä'fe Amount double 
PärasymlncfeaseRafe Amount float * 
Tncr'easeRafe Amount 'double 

DecreäseRate Amount 'double 

DiTäteÄrtery Amount 'double 
Cön'slfrlcWtery Amount 'double 
RefürnTöNörmaTpöS p02Value float' 
Löwpö'2 p02Value double 

TncfeäseB'P Amount 'double 
Location string 

DecfeaseBP Amount 'double 
Location string 

Äveöfä'rl fri'Srit'Sensecl Location s'ffTng 

BroncHiölelrnlänfSensed Location string 

Uäryhxl mfäTitS'e ns'ecl Location suing 

TräcFieäIrntä"nfSenseär Location string 

TissUTsfressb p02ofTissGrp float' 
pC02ofTissGrp float' 

h     !_. 
whichProblem string 

Tissülsffessg p02ofTissGrp 'float' 
'whichProblem string 

pC02ofTissGrp float 
Tissülsfressf 'p02öfTissGrp 'float' 

pC02ofTissGrp float' 
whichProblem siring 

TissüTsfresse p02ofTissGrp float' 
*pC02ofTissGrp 'float' 
whichProblem string 

TissüTsfress'ä p02öfTissGrp 'float 
pC02öffissGrp float' 
whichProblem string 

TissüTsfresse p02bfTissGrp float 
lpC02ofTissGrp •float' 
whichProblem string 

TissDTs'fressb pö2öfTissGrp *flö'ä'f 
pCÖ2ofTissGrp float' 

whichProblem string 

TissDTsfressä p02ofTissGrp any 

whichProblem 'string 

| pC02ofTissGrp float H                                                        1 
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

percentage tentns perfect always 

p'efcenfäge tenth's perfect always 

percentage tenth's perfect always 

percentage tenths perfect always 

p'erceh'fä'ge 'tenth's perfect always 

Ihfeg'ef'väTüe' perTecf always 

Integer v'äfüe perfect always 

percentage feh'ths perfecf always 

Integer value perfect 'äfwäys 

Integer value perfect always 

percenfäge fiünäreä'th's perfect always 

percentage hühäreäths perfecf always 

mm Hg tenth's perfect always 

mm Hg tenths perfect 'always 

percentage tenths perfect always 

NI7Ä"  ' WK """ perfect always 

percentage tenth's perfect always 
WK  

N7Ä  perfect 'always 

WK   WK ' perfect always 
w/s.  WK      - 

perfect always 
WK -....< 

N7Ä perfecf always 

N7Ä'     
mm Hg 

N7Ä  perfect always 

tenths perfect always 

mm Hg tenth's perfecf always                            , 
N7Ä . 

TSI7Ä" "         perfecf always 

rfimHg tenths perfect always 
WK  

N7Ä"  perfect äfwäys' 

mm Hg tenths perfect äfwäys 

mm Hg 'tenths perfect always 

mm Hg tenths perfect   • äfwäys' 

WK~" " "  'WK ' "    """"" perfect 'äfwäys' 

'mm Hg tenths perfect 'always 

mm Hg 'tenths perfect always 

N7Ä"  "N7Ä"'" "  perfect äfwäys 

mm Hg 'tenths perfect always 

mm Hg tenths perfect älwäys 

N7Ä   *WK  perfect always 

mm Hg tenths perfect älwäys 

mm Hg tenths perfecf äfwäys 

perfecf äfwäys 

mm Hg 'tenths perfect älwäys 

mm Hg tenths perfect äfwäys 

WK  "" 'WK  perfecf älwäys 

perfecf äfwäys 

WK 'NI7Ä  perfecf äfwäys 

mrri Hg thousandths perfecf äfwäys 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

N/A N/A N/A N/A 

N7A'~         I N/A N/A KI7Ä' 
WK . N/A N7Ä WK 

N7Ä I N/A N7Ä N7Ä 

N7Ä         '                        ! N/A N7Ä  N7Ä 

N7Ä "" 1 N/A N7Ä              " N7Ä" 

WK  "I N/A N7Ä                  "" WK 

WK ! N/A N7Ä WK 

WK """           | N/A N7Ä           ~  N7Ä 

N7Ä 1 N/A N7Ä  N7Ä 
m 1 

N/A 
N?Ä                             -   , 

N7Ä 

KI7Ä                                ! N/A N7Ä ™ N7Ä 

N7Ä  ! N/A N7Ä           ™ N7Ä 
WK  ^ N/A WK N7Ä" 
WK    | N/A N7Ä N7Ä 

N7Ä                  j N/A N7Ä N7Ä 

N7Ä N/A N7Ä NI7Ä 

WK  N/A N7Ä  N7Ä 
WK , N/A N7Ä  ~ WK 
Rm  

N/A N7A WK 
wp.  

N/A N7A              ' WK 
WK .. - 

N7Ä   

N/A N7Ä WK 
N/A WK  "" N7Ä" 

N7Ä  N/A N7Ä N7Ä 

N7Ä   N/A N7Ä"" 'N7Ä 
Wfi.        - 

N/A N7Ä  N7Ä 

N7Ä   N/A N7Ä ~  'N7Ä 
WA  

N/A "N/A  N7Ä 

N7Ä          N/A hN7A""'       ""    "" 'N7Ä 

N7A N/A "N7Ä            """ N7Ä 

N7Ä  N/A 'M7Ä  'NTS 
WK  N/A N7Ä N7Ä 
WK  

N/A >NyÄ- 'N7A 

N7Ä    N/A "N7Ä ~ N7Ä 

N7Ä "" N/A TKI7Ä"                 "' *N7A' 

N7Ä" " •  N/A 'N7Ä'""   N7Ä 

N7Ä   N/A *N7A *N7A 
WÄ  

N/A "N7Ä "'""" N7Ä 
nm  

N/A 'WK"~ *N7A 

N7Ä   ■N/A  "N7Ä" """  N7Ä 
WA .  

N/A *N7A"" *N7A 

N7A "  N/A "N7Ä" WK 
WA  

'N/A KI7Ä"' N7Ä 
WA  

IN/A N/A"  N7Ä 
WK __ 

iN/A *N7A *N7A 

N7Ä {N/A "N/A N/A 
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t Mtribute/Parameter Definitions 

. 

Object/Interaction            Attribute/Parameter Datatype Cardinality 

TracActIS rumUn string 1 
LeveTöflf'fffä'h'f s'ffTng T"""  

LäryÄcflS                          | Tümö'n sffTng if 
LeveTöflfriifä'nf string 1 

B'röri'Ä'clflS' Türnöri s'ffTng 1 
tie velöfl ffffäfit' string '1          "  

ÄvelÄ'cfl'S ] Türnöri string 1 
UevelöTlfnfänf string T""  

ÄöTriTnÄTbüt Dösäge 'double 1 
TmmediäcyöfEffect' TmmeOiäcyöfEffecfDätä' f  

Tärget'Sysfem s'ffTng n  
PötUeveTö'fThjüfy GenefTcTrij^ryreveirnfö" T+" 
TäentTtyProfile TäentTtyProfiTeDälä T~  

SmoR'eSfr'eärriS'trm Dürafiön float 1 
perüöZ float Tf               
pefö'2' flöä'f 1 

pef'C'ö float "if            ' 
TderilTfyP'rofile TcTeh'fffy'Pfofil'eDafä' T 
Pö'treveTöflfnjüry 'öenericrnJüryreveirnfS T               ■, 
peröffieflnerif flöäf 1 
TärgetSysfern string 1 
ImmeäiäcyofEffecf Tmme^iäcyöfEffecfDä'fä \ 

Väpö'rC'lo'üä'S'lTm Dürafiön 'flöaf 1 
'CönceWälfön flöaf 1 

   » 
TmmeäiäcyöfEifecr TmmecliäcyöfEffectDäta 1 
TärgefS'ysfem s'ffTng 1  
PötUeveTö'fThjüfy GenefTdnjuTyCeveirnfo" 1 
TcfentTfyProfile Tden'tTfyP'rofileüä'fä 1 

MofioxBeStim Amount flöät "if 
Düfäfiöri float 1 
TmmeSiäcyofEffecf Tmm'ediäcyöflEfrecfDätä 1 
TcferitTtyProfile TdentTtyProTireüäfä" T'""  
Pötl'eveTöfTiijüry 'G'eneflcInj'ufyCeveirnfö "r  
TärgefS'ysfem s'ffTng T " 

PäRTcTeCTöücfSti'm < 'S'izeö'fPäfTicTes 'flöäf 'if 
Duration flöäf "T  
'Tmmeäi'äcyofEffecf 'Imfneaia'cyofEffectUata' "1 
PötUeveTö'ffnjüfy 'Genendnj'üfyCeveirnTö T """ 
TäfentTtyPföfile Tcfeh'tlfy'Pföifileüä'S' T™  
TärgetS'ysferti sffTng 1 

ÄämihMefh'ä "''"'" Dösäge double fr 
TmmeäiäcyöfEffecf Imm'e^cyöfEffecfDafii IT  

'Pö'tUeveTöfTnjüry GenefTcl'n'Jüfy'lIevellnFö H+"""""" 
TcTentTfyPfö'fiVe TcfentTtyPröTileUäfa ff            
Tä'fgetSysfem string TT           

Älerl"    ÄTeHSevef'i'fy [string il 
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Attribute/Parameter Definitions 

Units Resolution Accuracy Accuracy Condition 

N/A WK perfect always 

NZÄ             ! 
WJS.  

perfect always 

perfect always 

N7Ä"                      j fl7A— perfect always 
N7Ä  

WK— * perfect always 
WK  

WK—  perfect always 
perfect always 

N7Ä"         '.' N7Ä  perfect always 

"gm7ml nearest integer perfect always 

N7Ä  N7Ä"""""   M7Ä'         "          -■ N7Ä' 

NI7Ä  "         * 1SI7Ä "  perfect always 
WA  

WK~"  WK N7Ä 
WK  WK .          , WK N7Ä 

sec "fentfis" perfect always 

percentage tenths perfect always 

percentage tenths perfect always 

percentage tenths perfect always 
N7A_  

N7Ä" "•       ' N7Ä WK 

N7Ä'"" 
WK    

N7Ä WK 

percentage tenths perfect always 

N7Ä   WK                    ' perfect always 
N7Ä.    . 

WK            f\l7A      " WK 
percentage nearest Fffieger perfect always 

mg'7mÄ'3' tenths perfect 'always 

WK   WK                 ' KI7Ä"" 'WK 
N7Ä  N7Ä    """""        perfect always 

N7Ä   N7A       " N7Ä 1S17Ä 

N7Ä   N7Ä "  WK N7Ä 

percentage tenths perfecf always 

sec tenth's "perfect always 
WK  

WK   TOT 'WK 
N./A-  

N7A  'N7Ä WK 
Wfi.  

'WK   'N7Ä'" 'WK 
WK  

N7Ä '  perfect always 

microns 'nearest' integer perfecf always   - 

sec nearest integer' 'perfect 'always 
WK  

'WK""~ "'""' 'WK 'WK 
N7Ä.  

"M7Ä"  'WK WK 
WÄ  

'WK  KI7Ä 'WK 
N7Ä"      'WK '  perfecf äfwäys 

gm'Tm'l nearest integer perfecf äfwäys 
WK  

'M7Ä                        " N7Ä N7Ä" 
N7A_  

N7Ä""                  "  *N7A" 'WK 
Wfi.  ■W£   "N7Ä """"''' ~WK~ 

WK   
.fm.. .   

perfecf always 

perfect always                              1 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

N/A N/A N/A N/A 

N7Ä  N7Ä """ " N7Ä  N7Ä 

N7Ä"—  N7Ä  ' " * N/A N7Ä 

N7A""  WK  WK N7Ä 
WK .................. N7Ä  ""'"" WK""       N7Ä 

WK— " " N/A "             ' " N7Ä N7Ä 
WK . 

N7Ä""""  "'"""" WK N/A 

N7Ä   N7Ä"  WK N7Ä 
N7Ä  WK   WK N7Ä 

N/A   1S17Ä  "" WK N7Ä 

WK"  ' WK WK WK 
N7A_  roA  

WK WK 
N./A.  

WK  WK WK 
WK  WK ..  

WK"""  N7Ä 
N7A_ . 

N7Ä" """ N7Ä"       ""    ' N7Ä 

N/A WK      N7Ä  N7Ä 

WK'  N7Ä  N/A N7Ä 
N7A_   

N7Ä              WK          "         " N/A 
WK      _H roA        .„..       .. 

N7Ä N7Ä 

N/A WK  N7Ä N7Ä 

N/A  "'""' N7Ä  N7Ä" N/A 

N/Ä "  N7Ä  N7Ä" ~ N/A 

N7A—   " hN7A  N7Ä N7Ä 

RZÄ   "N7Ä          """" 
WfS.    .                 - 

N7A                               f 

M7Ä """ 
rN/A N7Ä hN/A 

N7A N/A 'N/A" N/A 

N7Ä   'WK  'WK TSI7A 
N7A_  

■N/A""""  HSI7Ä"'" N7Ä 
N7A_  hN/A"  'N7Ä 'N7Ä 

WK "N7Ä  'N/A N7Ä 

WK  'N7Ä "■  'N/A 'N/Ä 

N/Ä ■M7Ä  "N7Ä           N/A 
N7A  

'N7Ä   'N7Ä 'N/A 
N7A  

•N7Ä""""  "N/A  N7Ä 

N/A~  *N7A "  WK                  '" *N7A 
WK  

"N/A  N7Ä N7Ä 

WK   *N/A""~ """"  *N/A *N/A 

WK " """ 
WA  -Wp.....~ N/A 

N7A  .N7A.     -....-  'WK    "             *N7A 

N7Ä"'"  "N/A                 """ WK WK 
N7A  

*N7A                 *WK       '" *N7A 
WA  - 

N/A WK  N7Ä 
N7A_  N/A *N7A     " *N7A 
WK  ■N/A "N/A  WK 

N7Ä *N/A *N7A *N7A 
WK   

"N/A KI7Ä N7Ä 
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Attribute/Parameter Definitions 

Object/Interaction Attribute/Parameter Datatype Cardinality 

AlertText string 
Älerllü"  sfririg 

ServicerögÄrgüments HinäTel """""", sfririg" 
HänäTeZ  sfnrig 
HandleSel string 
öB'jecflD'örCöuri't sfnrig 
TägörObelö'rN'äme string 
Time" sfririg 
IhümTratTön string 
Boolean siring 

öBjectlnföfmätlön ÖBjecfID' sTrlrig 
CöckedÄffrlBüfes siring 
ReglsfereäCläss string 
Re'presehTeö'Cläss string 

PüBIIshlng'CIäss "öBJecfCIäss string 
InTeracflönCIäss sfrihg 

SüBscrib'ihgClass 'ÖBJecfCTäss string 
InferädlönCIäss sfririg 

SetTImlng FeäRepöftPeriöä siring 
TTmeRepört'Peri'öä string 1 
*öBjecfRepörifPerTöcl string 

R'eqüesiDBjecfrnfö'rmälETö ÖBjecfID string 
MöcnfyÄffriBüteS'fäfe 'übjecflD string 

•ÄHrnSHelD"  string ,      ...      .„  i_. 
TöRen'Sfäte 'sfririg 

üö'R'esi'gnTeäerätTönExec ResignAction string 
üö'D'eTete'ÖBjec't ÖBjecfID sfririg 

Tfm'e string 
'Tag string 

D'öSe'fLoöKäTi'eä'ä Loök'äHead string 
öoS'e'fTrmeC'önsträiined "State sfrifig 
Control SeTServ'iceUögging sfring 

'S'el'Lög'FIle sfririg 
DelefeöBjecf sfrihg 
üeqüeüeFIFÖ siring "i 
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Attribute/Parameter Definitions 

Units Resolution Accuracy 

perfect 
perfect" 
perfect" 

perfect" 
perfect" 
perfect" 
perfect" 
perfect" 

perfect" 
perfect" 
perfect" 
perfect" 
perfect" 
perfect'" 

perfecf" 
perfect- 

perfecf" 
perfecT 
perfect" 
perfecf" 

Accuracy Condition 

always 
aTwäys" 
always"' 
'always-' 
'always"' 
always" 
always"' 
äTwäy's" 
always" 
JäTwäys" 
always" 
aTway's" 
äTwäys"' 
always" 
always"' 
always" 
always"' 
äTwäys"' 
always"' 

perfect" 
perfect" 
perfect" 
perfect" 
perfect" 
perfect" 

always"' 
always" 
always" 
always" 
always" 
äTwäys" 

perfect"' 
äTwäys" 
äTwäys"' 

perfect" 
perfect" 

äTwäys" 
äTwäys"' 

perfect" äTwäys" 
perfect" 
perfect" 

äTwäys" 
äTwäys" 

perfect" 
perfect" 

äTwäys" 
ärwäy's"' 

perfect" TäTwäys" 
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Attribute/Parameter Definitions 

Update Type Update Condition Transferable/Acceptable Updateable/Reflectable 

N/A N/A N/A N/A 

N/A   WA  N7Ä~" ' N7Ä 

N/Ä™ "  WA   WK N/Ä 

N/Ä WA  " WK N/Ä 
WÄ < 

N7Ä"""'   WA               N/Ä 
WA  WA "  N7Ä               N/Ä 

N/Ä  WA—  N7Ä" N/Ä 

N/Ä  "'" N7Ä N7Ä N/Ä 
WA „ , 

WA  " N7Ä     '  N/Ä 
WJS.  WA "  N7Ä N/Ä 
WJS.  

'WA  N7Ä"      ™~   '   ' N/Ä 

N/Ä   
WA   

N7Ä""           N/Ä 

N/A 
>1N7Ä . 

N7Ä" N/Ä 
WJS.  WA  

N7Ä"            "  N/Ä 
WA  

'WA  N7Ä N/Ä 
WA —- WA   N7Ä N/Ä 

N/A  " 
.N7Ä .      . 

N7Ä  N/Ä 

N/A "  
.WÄ .._. N7A N/Ä 

N7Ä   'WA   N7Ä" """ WA 
WA  ■fI7Ä '" N7Ä  N/Ä 
WA  ^7Ä . 

N7Ä  'WK 
WA  

"N7Ä '     ' N/Ä N/Ä 

fl/A   *N7Ä """" WA           'WA 
N7Ä  ■N7Ä "  "N7Ä"    ""      N/Ä 
N/A *N7Ä " N/Ä "      'N/Ä                                *" 
WA  - ■N7Ä  N7Ä """  N/Ä 
fl/A   *N7Ä""   N7Ä         " 'N/Ä 

N/A   TN7Ä— " "N7Ä N/Ä 
N/A   TN7Ä""            'N/Ä" N/Ä 
WA ..  

IN7Ä""  "N/Ä" N7Ä 
N/Ä  

^7Ä  .WA     
'N/Ä  

N/Ä   IN7Ä                     N/Ä N/Ä 
N/Ä   

^?Ä .        _...- 
*N/Ä"~  *N/Ä 

N/A  
^N7Ä  N/A N/Ä 

N/A""   
^N7Ä                        - 

*N/Ä *N/Ä 
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Enumerated Datatype Table 

Identifier Enumerator Representation 
HumanStateData Alive 1 

Dead 2                 " 
ThjüryLevelDäta critical 'if  

seriöüs 
<2   

minor "3 ' 
ri'örie '4'  
ünThowri '5 '  

ImrneSiäcySfEffecfDäfä Immediate 1 """ 
Seconds '2  
FewMiriütes '3            : 
'Höüf '4'  
FewHöürs "5       
'SeveralHöürs B  "              "" 
TwelveHöürs 7  

'Day 
.g 

Days "9"""" "   
>w„iF. .._      

Tö """ "" 
Weeks Tr 

'Monffj T2              '           
L'öngTerm T3. .      - _ _ 
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Complex Datatype Table 

Complex 
Datatype 

LocationXY 

ÄirConstTfü 
entPercent 

FäfficTeSiz" 
eGroupList 

LocafiörilX 
Data 

LaCöngCö" 
ord Format 

XYC'ö'öfüä'tX 
a T" 

üenerfcTrijüIevef 
ryLevellnfo 

Field 
Name 

~c  
Y~~  
Coper" 
ÄrgönpeF 

ö'2'per" 

C'O'Zpef'" 
FJ2p'ef  
SmäirSize" 
MeSiumSTz 
LargeSize" 
Latitude  
Longitude" 

cfegrees  
minutes" 

Täeh'tTfyProf'B'rbncnicJ'öo 
ileData B'roncri'iö'öit Boolean 

ÄveföiTn'fla" 
MöcTifyÄrrP 
KfööTfyÄ'rn'B 
Mö~fyÄ'mB 
BTnafleM" 

PolenffaTfiJ 

Datatype 

Tßäf 
float"' 
Tflöät'" 
float" 
float'" 
float"' 

float" 
Boolean' 

■boolean" 
Boolean" 
LäfL'ö'ngCo' 
LattöngCo 
d'öüBTe 
cföüBle"' 
flöaf 
'float"""""" 
Boolean" 

■Boolean™ 
Boolean"" 
Boolean" 
Boolean" 
Boolean" 
any 
rnJu'ryEevel 

Cardinality Units 

m 
m 
percentage 
percentage 
'percentage 
percentage 
percentage 

FTOT 
fror 
H/Ä" 
FI7Ä"" 
NJ7Ä" 
FJ7Ä" 
N/Ä" 
Km" 
"m" 
FI7Ä" 

1~~T 

N/Ä" 

WK~ 

Resolution 

integer valt' 
IntegerväTü' 
rifegeFvärüTperfec't' 
Inleger'välüperfecl 
Integer väTü'perfecf 
integer väTü perfecf 
IntegeTväTü 
N/Ä" 
WT 
FETT 
N/Ä" 
FTOT 
N/Ä"" 
FJ7Ä" 
nündredtfis 
Bündreä'fhs 

N/Ä" 

FTOT 

FTOT 

FTOT 

Accuracy 

pertect 
perfecf" 

perfecf' 
perfecf" 
perfecf 
perfecf 
FI7Ä" 
N/Ä" 
'perfect'" 
perfecf 
pe'rTecf 
'perfecf 
perfecf" 
perfecf 
perfecf 
perfecf 
perfecf 
perfecf 
perfecf 
perfecF 
N/Ä" 

Accuracy 
Condition 

always 
always"' 
always" 
always'"' 
always" 

"always™ 
'always'" 
always" 
ärwäys" 
ärwäys" 
N/Ä'— 
FJ7Ä" 
always" 
always"' 
always" 

'always'" 
always" 
ärwäys" 
always'"' 
ärwäys'" 
always" 
'always" 
always"" 
always" 
FI7Ä  
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Component Structure Table 

Class Component Component 
Larynx Epiglottis 

CäröTöväscXilärSyslfern fleäftVäTves 
Heart""'                                 ' Heärtühambefs 

HeäWäTves 
ReärfC'narribefs 
C'äriiirövascülärDiJcfivörR 
H'eärtTissüe 

RespTfäfö'rySysfem TnöräöTcCavTry 
RespFfälörytiüclwörR' 
LüngCönä'ücfihgZöne 
Lü rigRes'pTrä'föryZörie 
Lungs' LungRes^TfaföryZöhe 

TlingCönäfücWrigZöne 
L'üngTissue 

TühgTissüe 
Pleürälüävi'fy 
RespTfäfö'rylWiiscIes 

smö'ReG'asMTxWe "Cö""'             ' 
'CÜ'Z """  
"02    
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Associations Table 

Aorticü2Kecpt 

B'ÄRÜÄofficÄ'f'crr 
BT^ÜCarotTcISTnüs"  

Meaü'IPHRecpf  
SympTiBäorWiscNV""" 

Class Association 
MemberPartnerA 

'CIrötü2Rec"p'F 

iSy^atheficCar3TäcNe"rve"' 
SympBröncrTiälKIV 
SympCarofiäNIV" 
SyrrpEsö~pTiglW"' 
SympExtlliräcNV" 
SympTh'flllTäcNV" 
SyrnpRenaTIW'"' 
'SympB'üBcIävfäriNV" 
AbdomTnalNV 
GlcssopTäryngeäTRV"' 
TntercöstäTIW 
FFirenicrW" 
VagusrW 
PhrenicVeirT 
AzygosVelff 
Corona'ryVeTriR" 
CoronafyVeih'L"' 
ExternaTliräcVeiriFT 
ExtemanilläcVeinü" 
HepatTcPofS'IVeTn" 

I nternal llfiäcVeinU" 

MemBerPä'rtnerB" 

MefriB'efPä'ftnerC"' 
MerfiEerPä'rtnerü'" 
Ä'ssocSffuctüreÄ" 

ServesT 
Serves2'" 

ServesT' 
ServesT' 
Berves'5" 

ServesS" 
ServesT" 
Serves" 
Serves'9'" 
ServesTÖ"' 
ServeslT 
ServesT2'" 
Serv'esT3" 
ServesT4" 
DrairisT 
ürains'2'" 
DrälrisS" 
DrairisT" 
ürainsS'" 
Drains'6" 
ürälhsT" 
Drams'8" 

Class 
VagusNV (Transmit into from s 
'GTössöpTiFryng'eälRV'" 

VägusrW" 

TWeäü'iraC'ä'fiäröR'eg" 
ÄBäömVTs'cTOir 

'GTössöpnäryrigeäTNV"' 

TEST 
B'röhcn'iä'IÄrf 
CömmönC'äröfiä'Äftü' 

EsöphagusTTssLie" 
ExferriäTIIITä'cÄrt'R'" 
Tnfe'mäTlllTä'cÄrtr'' 
RenäTÄ'rTf 
SübcIäviänÄrtr" 
Äbrfö'mPaffefÄrEL"'' 

TReä'rY  
rrifefcosiaTÄrt" 
üiäpfirägrri" 
Heart"""  
üläpHrägm" 
EsöpMgusTrssüe'' 
HeäftTrssüe  
HeäftTrssüe"" 
Eö"we?ürh'BTTssu"e"' 
LöwerümBTTssue"' 
ÄMörWTsceraTlssüe" 

Tnfllliä'cVrscNPä"rTetTTssue" 
TnffllracVrscRPäffetTissue" TnternaflllTäcVeinR'" 

3ugularveirisT 
üuguIäTVeiris'R"' 
Su b^äviänVei'nT"' 
SuBcTiviäriVeifiR" 
TnfenorVenä'Cava" 
SuperiöWenaC'ä'vä 
nir^espTrafö'ryZö'ne" 
Lür^RespTfafö'ry'Zöne'' 
AtriaRTgli'r 
TnTenorVenä'Cäva 
BTachiöcephalicVeinT" 
BrächiocepnaRcVeiriR"' 
VerüflcTeRIgPif  
Pül monäfyTruih'R" 
Pülmoriä'ryÄifteryU'2" 

ürains'S"' 
ürain'sTÖ"' 
Drairisfr' 
DrainsT2'" 
ürainsT3"' 
TfanspöHsT 
TranspöriEs'2"' 
Fülmö'nä'fyR'tB"' 
FülmonäryR'f7"' 
PülmoharyRH" 
FörrriedB'yT" 
Fö7m'eclBy2"" 
FormeäB'yT 
FüTmö'naryR'f2"' 
Pülmö'n'ä'ryRtS" 
Pül'möharyRST' 

Hea'äNecRS'pine'TIssue" 
HeääNecRS'prheTIssue" 
üppefümBTTssiie       "' 
üppefOrriBTTssüe" 
HepaticPöffä'IVein" 
Äzygö'sVeifi        "" 
PüIrliönai7Ä"fteryll"2" 
PürmöharyÄHeryR"! 
Tnfeffö'rVeh'äüävä""' 
TnfernäTliriäcVeTnt"' 
S"üb"ääviänVeifiL"" 
SubcIävlänVeiriR" 
ÄffTäRTg'h't'" 
VeritflcTeRigh'f 
Pifl'rnönä'ryTrunF 
Pürmönä'ryTrunR" Pülmonä"ryÄrteryR"2" PülrnönäryRtS"' 

PulmönäfyRtS" tüngC'önä'ücti'ngZöne"' 
tün'gT?es"pIratö'ry2ön'e" 

PülmonäryVeTnst"2"" 
PGlmonä'fyVeTnsR'2" 
ÄffläTeft"" 

Pulmönä'ryR'tS" 
Püirriönä'ryRffQ"' Pürmönä"ryVeTnsI"2" 
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Associations Table 

Class Class Class 

ÄbclömViscÄrtR" " ~   " ÄraömVTsce'räTTssue 

FeaffTissue CörönäryÄHeryL' C'öron'äfyÄ'fiEefyR' 

LurigTissue 
Cömfn'öfiC'äföfi'äÄrtR ReäaN'e^RSpiheTIssue 

Esöphägeä'IÄrt 
Ext'efhänilTäcÄrir Lowefürrib'TTssüe 

TnlefhaTliräcÄrtlR rntTIlIä^ViscRFänetlfssue 

KianeyTTssüe 
SübdävTänArtR UpperOmbTlssue 

Abdominal Äb^ömPäffefÄffR 

IhtemäWercostäTs ExteTnalTnferco'staTs 

SuperiörPhrenicÄrt 

IritefhafhtercostäTs Ex'temallrifercöstaTs tüngTissQe 

PhreriicVeih RenalVein 

BrächiöcephälicVeihR EracTilöcephaircVeifiL" 

SuperiorVeriaCävä CoronaryVeinR C'öfohäryVeihR 

IriterhälllliäcVeihR ExternaKIliäcVeiriR Exfernanilra'cVeThU 

JugulatVeinsL 
JugularVeinsR 
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Associations Table 

Class 

ÄbclöftiTnäT" 
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Associations Table 

Class Association Class 

AtnaLett PulmonaryRtl 1 PulmonaryVeinsL 2 

Veh'fffcTeleflf Pü1rnöfiäryRff2 ÄtriaUef! 

Äörtä Fülmoh'aryR'fT3 VerifffcfeUel 

FüliroharyTrünR' Fülmönary'S'CIT 'CöfönäryVemR 

Fü'lmonä'ryÄ'rtefyE 2 Fü1rnönä'rySC2 FürrnönäryTrünk' 

PülmönäryÄfteryR 2 Fülmö"nä'ry'S'C"3 PüTmönäfyTrün'R' 

UunglRespTrafSryZofie Pulmonary SC4 FürmöriäryATferyE 2 

LüngRespTfaföryZöne" FülmönarySCS PürmbnäryÄrteryR 2 

FulmoharyVeTfisT 2 Fülmonä'fySC'6 rung^esp7ra'föry7öfie 

FüTmönaryÄftefyF 2 Fülmbnary'SC7 EüngRespifatöryZöhe 

Äörtä FüTmöharySCÖ FülrnonäryVelnsL 2 

Äörtä FülmbharyS'CÖ FüTmö'riäryÄrteryR 2 

ÄörtTöÄrcrT 'SysfCrfcD'eTT Äöffa 

DescenärhgÄö'rlä SystCircDeß Äörtä 

ÄscendirigÄörfä Sysf'CircDeT3 Äörtä 

CöröriäryÄrferylT SysfCrfcüeRf ÄscenHingÄoftä 

CörönäryÄrferyR SystCrrcDelS ÄscenäTrigÄö'ftä' 

BracfiibcepfiäTicÄrt SystCfrcDeTS ÄörticÄrch 

CömmönCäfofidÄrtE 'SystCrrcD'el7 ÄÖrticÄrcri 

SubcläviäriÄftE SystCTrcDeTS ÄörticÄrcn' 

CömiihönCäfötidArtR 'S'ysfCircD'ei'S BrächiocepRäircÄrt 

SüBdäviäriÄrtR S'ysfCrfcDelTÖ BrachiocephaircÄrt 

Äb'dömFäriefÄrtL S'ystCircD'elff üescendirTgÄörtä 

ÄBdö'mP'ä'ffefÄrtR 'SystCrrcD'elf2 öescefiäihgÄörta 

ÄBdörWTscÄftE 'SysTCrfcDelf3 DescendihgAortä 

ÄödömViscÄrtR Sys7CTrcDelT4 üescendrögÄörta 

BrbncrTiälÄrt SysfCircDelYS DescendlrigÄörtä 

EsöpFiägeälÄft 'S'ysfCircD'ellfö D'escenöl'ngÄörlä 

TIITäcÄrtE  S'ystCircDelf7 D'escendingÄörta 

TliräcÄrtR"  SystCircDelfS DescenämgÄöftä" 

Tnt'ercbstäTÄ'rf 'S'ys'fCrfcD'e'lfS DescendingÄörtä" 

RenäTÄrf 'Sy'sfCrfcDelZÖ üescehdirigÄörfiä 

'Sü'p¥nörFrTren"icÄrlt "S'ysfCrfc'D'el2-f TDescenäirigÄörtä 

ThfernäTlllTäcÄ'rtE SysfCrrcD'eT22 TIITäcÄrtE 

ExtefnänilTäcÄftr 15ysfCrfcD'eI23 llirä'cÄrtr" 

ExtemäTTIlTä'cÄrtR' 'SystCrfcüel2'4 TllTäcÄrfR 

TritefnäTIliäcÄrtR "S'ys'türfcDel2S 'TIliäcÄrtR 

ÄbdömVIscefäTissüe SüpplTecTI ÄT5öömVTscÄrtL~ 

ÄbdönWTsberäTissue 'SüppITecß' ÄBdbmVTscÄrtR 

DTäpfiräghT SupplTea'3' SuperorP'firenlcÄH 

EsbphagusTTssue 'SuppITeW EsöphägeälÄrt 

JHeädNeckSpiheTissue SüppliedS CöriümöhCarotidArtL 

ReädNeckSpiheTissue SüppliedS 'CömmönCärbtiäArtR 

HeärtTissüe SüpplieaT Cörona ryAnfe'ryC 

HeärtTissüe SupplieäS CörönäryÄrferyR 

TntTIITäcViscNPärietTissue SüpplifedS InterhalliiacArtR 

TntTIITäcViscNPärietTissue SuppliedlO TnterriälllliäcÄrtt 
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Associations Table 

Class Class Class 

., 
CoroharyVeinL TnferiöWeraCävä SüpefförVenä'Cäva 

L 
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Associations Table 

Class 
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Associations Table 

Class Association Class 

Kidney 1 issue Supplied11 RenalArt 

LowerDrriBTTssue Supplied"! 2' ExtemalllliacÄ'rfL. 

LowefLFmbUssue tfüppllecflS ExWnälJlliacÄrtR 

UüngTissüe SuppITeä'W B'röncnlä'IÄrf 

ü pperüfriBTTssü e SuppITeäPIS "SübcräviänÄrtR 

üpperümBTTssü e "S'D'ppITeäfl SübdaviänArfL 

ExpIräföfyCerffef Recrpro'cä'l ThspiratoryCefifer 

Pn¥ümotäxTc7lnTegrätröhCenfer Mönifö'fsNInfeg rates MedülIäVäsömöWReg 
FfteümötaxicVIntegrationCentenResef ExpTrälöryCenter 
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Associations Table 

Class Class                 |                 Class 

MeäüläCäfäToKeg 
Th'spratöTyCenW 
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Associations Table 

Class 
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Object Class Definitions 

Term Definition 
MedullaKegulatoryCenter The functional view ot the medulla as a regulator of important body functions involving 
'ör'gäriTcüüctwö'rk" organic conduits in the body 
N'ervöus'D'üctworK nervous system fiber (nerves) 
Respfäfö'ryüucfwör'R' conduits In the respiratory system 
Cä'raroväscniä7D'üctwörR conduits In the cardiovascular system 
organs Body parts that" are usually classed as organs 
Heart   The pü'rrip of the body. It has components. 
tilings major organ of respiration 
örgäfilcRCPTRS organic type sensors in the body 
ChemoRecepföf sensor' to sense pH or p02 or pC02 levels in the blood or cerebrospihal fluid 
Bärö'Recepför sensor" to sense pressure changes in arteries 
Irntä"ri?Sensö"r Senses physical irrtita'rif, such äs ash particle. 
Tissüe'Gröüps body tissue arranged' by groups' arid defined according to what artery feeds the tissue 
Cavities body part Involving ä spatial region' which is connected to another by an opening 
'Chambers Body part region involving open or semi-open space which may be filled 
valves Body part mlmicihg ä mechanical valve 
Epiglottis 'unpaired cartilege; a part of the larynx, that flaps open or closed 
rümpeäZönes Section's of Hie body that are partitioned for calculations involving some subsytem sue 
Flümän överäl entity associated with the body SÖIW 
Ärteryi'nB'öcly conduit which carries blood away from the Heart' 
Äörtä "primary artery of the body from which all other arteries descend, the aorta is 2.8 cm in 
VeTriinBödy cohdulf which carries blood to the heart 
Pharynx Body part- common opening of the respiratory arid digestive tracts 
Läifynx Body part-hine joined cartilege rings that'form part of the upper respiratory system 
Trachea 'Body part- the wiridpipe^a tubular part of the upper respiratory system-follows the lar 
BroncRiä tubular branching passageway P^ °f *he respiratory system 
SyrnpÄb^ö'mVßcNIV 'Sympathetic nerve going to the abdominal viscera artery - involved in vasomofor com 
Sym^EsöphgrW Sympathetic nerve going to the esophageal artery - involved in vasomotor commands 
SympCäTöfidNiV 'Sympathetic nerve going to the carotid arteries - involved in vasomotor commands 
SympSüB'cIäviärilSIV Sympathetic nerve going to the sübcläviän artery; involved in vaomotor commands. 
SympIritTIlIäcNv" 'Sympathetic nerve going to the Internal Illiac arteries- involved in vasomotor comman 
SympExtlllTäcNV "~ Sympathetic nerve which goes to the external illiac arteries; involved in vasomotor co 
SympReriäINv~ "Sympathetic nerve going to the kidney artery; involved in vasomotor commands to art 
SympBrörichTällW Sympathetic nerve which goes to the Lung Tissue Bed artery; involved in vasomotor 
Symli'affietTcCariiiTacNerv'e "nerve running to the heart - sympathetic stimulation nerve. 
Äb'dö'imnallW nerve eririerväfirig the abdominal muscle/ tissue group, important for respiration. 
ThWcos'fäTNV "Nerve going to the intercostal müscle-impörfänt in respiration. 
'GIössöpTiäryn'geäTNV nerve running to the heart 
Phreh'icrW" *he'rv'e running to the diäphrägm-impbrtärit in respiration. 
VägüsrW nerve running to the heart 
SpihatCöTü'rnn "nerves associated with the spinal column; like telephone cables 
N'ä'säl'Cävrfy                       j cavity between the nostrils of the nose and the pharynx 
TnoräcTcCävJfy                  {Cavity area of thorax in the physical human body. Lürigs situated in this cavity, this ca 
PleüralCavily-                    [potential space between the parietal and visceral layers of the pleura 
UpperLTmbTissue               j Tissue group served by subclavian arteries,  left arid right'. 
HeadNecKSpih'effssue       {Tissue group served by common carotid arteries', left arid right. 
UöwerLIrnbTissüe               j Tissue group served by external illiac arteries, left and right. 
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Object Class Definitions 

IntllliacViscNPanet I issue 
Äb'äömVTsceräTTssüe  

Term 

KrdneyTTssüe" 
IReartTissüe" 
EsöpRägüsTrssüe" 
tüngTissüe 
Resprfäfö'ryMüscTes"' 

Abdominal  
ExTeThWritercosfaTs" 
ThWnäTnfercosfäTs" 
Dräpliragm 
'C'ö'2'S'ensör  
PHSehsöf" 
'ö'2'Seris"ör 
ExWfh'ä'lTIITäcÄrtR''' 

Definition 
Tissue group served by the internal illiac arteries, right and lett. 

Tissüelij'roups^ 
TTssüegroupTeroe^ 
MüsHelfissüe'gföuplhanslWeTe^ 
TTs'sue"g?oüpserveä'By'tKeT^ 

Tissue:grWp"serve'ä"&y"tfie BroncRiäTäWefy'r 
müscTesljseä'TnTn^^^^ 
Tissüe'(rriuscTeyseTv'ed'BylRe"KEäömm^ar^n^enMTlM^Mngfil. TFiis'Tsa'm 

MüsHe¥'invöTve"d'm'Tn's'p~r'ä¥ö^ 
MüTcTelissüe group aisö'se^ TfiisT 
MuscTelissüesefveoTBy trie"supeffoFFRrenicaft'ery" ''ThTs is a mTjs^'örresprfäfiön".' 

Cfie?hTs¥nscrfö'se?^ 
Sensor cl'äs's'fö'"defermTh¥'p^ 
GeneraTCJasToTsen^^ 
Tfils"äffery'serveT{Re7^^ 
ThlsTftery~serv'eTtrl'ele¥TöweFlTmE" ExteThalTIITäcÄrtü" 

IntemäTIliä'cÄrtR'"" 
Ih'temänilTä'cÄrtr"" 

TliräcÄrtR"  
TIliäcÄrtü  
Äb'äö'mP'ärrefÄfE 
ÄbWmPäTfeTÄHR" 
AbclornVTscArfl! 
ÄbaörriVTscÄrtR""" 
RenäTÄrt' 
EsöphägealÄrf" 
IhTercöstalÄrf" 
B'röhcfi'iälÄrt"' 

ThlsTftery"'serv'e¥'th¥nghT'peT^^ 

Th7sTrTery"serve¥'ffi^ 
Ihlslslfie'cömmönTäTäWeiyTrg^T^ 
thls7s'{fiele¥'commonifiräc'arte^ 
s¥rves'öie"BäcFmuscTeTänä1Re"ä3d" on the left 
supplies We"aB'döWnäTwäiran3''tReBäc¥regiön on the right 

s"erveslfi¥leTä'5dör^ serves me leiiauuuiiuiiai visueici uasuca, CAOC(JI IUI UIC muucyo 

äHery' serVeTäB'domTnäT vrsc¥ra;'ilgTirsldeT"excep't for ffie"kid neys 
'Seives'thTRianey"fissüe''gröup' 
'Sen/es'tBe'esöphapsTfssüe'gTöüp/ra^ 
serveslfiFTnTeTcosfäT^^ 

SeveslR'efäng^ 
seives fRe"dTäpBrägm''™ SüpenörP'RrenTcÄ'ft'" 
TRTs'arter^islRelhlrd^ SüBcIävTäriÄrtr" 
TRlsafiery'Brancfies"^^ Cö^monCärö'ticiÄrtr" 

SurjcIäviäriÄ'rtR TfilsTranöWeslifföTffieTracTC^^ 
TnlsTrTeryBrancfiesT^ CornrnönCafofidÄftR" 

B'rä'cfilö^ephälicÄ'rt"  firsTvesseT(ä?f^ 
{ReTIgBlBräricTioffrie ascenäing aöfta         
IneTeWbräncrTöTiin'e ascending aö1^7serves'tfiFR"e¥rlirssüTteft^Ide~ 

'CöTönä'ryÄriferyR'" 
'CöronaryÄHeryü" 
Pü'lmönäryÄrtefyR"' ä7le7y'wfficTnjifu7c^ 

äHe'ry "w'RicR'Blfü^ PüTrnönäryÄrferyX"' 
PüTmonäryTrün'R' 
Uuh"g"CönffücfifigZöne" 

s'horTärWTäT'v'ess^^^ 
B'ülO'öw'plirröf always; W 

Cüng^'espTraföfyZöne'' 'Cön'ciip^ 

ffieo'esc^ndrng^^ "       " D'escendi'ng'Äörfa"' 

fhlHiräncTirng'^^ 
Äs^erfäfingÄörfä"" 
ÄörtTcÄrcR" 

DräTnsWe'InWiäcV^cflPäTien'issue ngTifsid"eV'arid jöFns wiffTüe exferrTäriTfiäc vein n 
DräThTtRelhlllliäcvTs^^ 

TnfefriäTlilTäcVeTnR"' 
IntefnäTlllTäcVernl.'" 
Externä'TIliäcv'eiriR" ü'rainslh¥1öwe7Tim^ rIgTiFs7de7äriä urfifes with the infernal Tfliäc"tö'iüTtTrnä 
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Object Class Definitions 

Term 
fcxternalllliacVeinL 

Definition 

SüpenöWenaCivä'' 
IhTefförVeriäCävä'  

RenäWeTfi'" 
Fn'reriTcVefri" 
HepficPörfälVeiri"' 

ÄzygösVeTh"  
Hräcffiöcepnali'cVeinP!" 
B'räcfilöcephali'cVeifir' 
Sub'cIäviäWeTh'R 
'SubcIäviäriVeirir" 

UilgürärVeirTsR""" 
TügufärVemsir 
Pülmoriä'ryVeTnsR"' 
PüTmonaryVeTnsC"' 
Ciärona'ryVeTriR"' 
'Cö7öriä7yVeinL'  
BÄR'ö'ÄöfflcÄrch" 
BÄR'ö'Cä"rötTäfSInüs  
MeäulRHRecpT  
'Cä7öfö'2Recpt' 
ÄöftTcü2RecpT 
HeäWäTves     
ÄöftTcSemTLunarVäTve" 
PüTmonäry'S'ernO'h'arVäfve 

OTäWäTve "" 
TffcüspTäVäTve" 
ffearfCTiärriBers" 
VenfrlcTeLeft"' 
VeritrlcTeRTghT 
"Ät'ffäteff 
ÄfnäRTgTit'" 

Drains the lower limb tissue group -left side. 
TfänspWVeTn.'Ttfäjö7^ 

TränspWVeTn'rVeTn'^^ 
äräms'theläähey^ 

UräinsTfie'3räoTfi^^ 
DraTrislrTeÄD'äo'm^^ 

DfäThTtrTeli'sö^ 
TfänspöH"veTn™re^^ 
ffärispörFveTn-lölh¥'s^^^^ 
Dfäiris'tfieüppe7ü^ 

v'ei'näTära^^ 
äXäThsHeaäNecRS^ 
üräTrisH^eadWecT^ 
ffgriFpüTmönä^ the riglTä'trTürcföftrie fieaTt; 

TeffpüTmofiary va^^ 
ffanspoHTJTöoTT^ 
lränspö7ST>TöOT 
Tn'e'pressWe¥ensö7^^^ 
Tfrerp7es¥ü7el3¥nsö7fö7^ 
pTR¥etisÖMnWe"m¥d'üT^^ 
Tne"ü2"sehsö7rnlKe"c¥rötla''B'öa'yT 
TKe'ö2^ensonn\fieaiöfiä" 
Välv¥sTöü7dlnlh¥prVys^^ 
väTveTn'pTiysrralTüman^ and the aörtä; openslöTefflo 
valve In thTpriysicarfiumä^ ngfiTverlricle and ffie püTmönary firunlj 
VälvelnlhTpTYysTcäTO and the left* venfficIeTBTööcf 

Vä1v¥!iTthepr)ysr^^ 
CKämb¥r"-1ikTäreä'snhlh¥'rTeärt"' 

Criä"mb¥nnffiep^^^ 
Ch^Iie7Th™!hephysirän^Tiän~r7eäi:r 
CrTärnBennWe'p^slralTOmänTTeärl" 
CrTämBe7In"ffiel^vsiainiffiräTTTieärr* 

MetfülIäVäsömötörReg" 
MeöTillä'C'ärdTöR'eg""  

'TMTnSJülIäVvas^rnoWre^lä^iry^riSrr 

MeTült'äRespTrReg  
thspTräforyC'erifer 
ExpTraföryCerifer          
P'neümöiäi\&iniegfä{\önCe 
IffiädülCöäRecpT 
CaSlowscula>T5jreSrrT 

TfiW'meä\3Tärs^^öl^\M(ö^'cenW" 
The'meäüirävs'7espTräföryTeg^ 
'Ä^p^öTrespraföTy cel^rTn'fheTS^üTlä"" 
Ä"fypeorfe¥p7fäfö7^ 
Ä'fypeoTfes'pT^^ 
The"C'ö"2"sensö7Inlrie"meMI'a 
Thepfi'ysiöTögT^ 
'PhysTölögTcW'sysfem'p^ Res'pTräföTy'System' 
BiöTögTrarsensö^^ Äv^'lärTrrilSnt'Sensor  

BröncRioTelh^nfSehsöF" 
'ISryrlxTrrilSnTiSensSr 

BiöTög1caTs¥nso^^^^ 
B'iöTö'glcliTsensorslceirs)lnlheTä'rynx^ 

BTölogTcaTsensörT^ 
Tfie&nWöhm¥ritäTm^^^^ 

TfäcTieäTrrMntS'en'söf" 
Höäy^nvTrönKIäTffTfx" 

Th¥eTfiWön7nenfäTW'sw^^ used'ln more non-locaT and" potentially ch" äTfMixtufe" 
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Object Class Definitions 

Term 
smokeUasMixture 
l'ö'cirP'ärficTeCTüsterCföuäf" 
rocäTCKernrcä'lVäpör'Clö'üä''' 

gas 
vöTälileCTieml'calVäpörClöu' 
■ÖT 

C'ö'2" 
cü —  
parBcTeCTüstefCröuäf" 
Meäicä'IDnjgs" 
MeiJüllRecvSendComp" 

Kfetriacholihe" 
"ÄIBCüferöI" 

Manager" 
Feäeräfe" 
Federäffö'rT 

Definition 
The mixture ot gases which are to be inhaled by the human and which form the gases 

Ä'smaff'cTöüTö'rp'M 
ÄsmaTcfiemTcarv^ 

'öneöfffiesSteTöTmäl^ 
Väpors orvö'lä'tireBiemTcä7s"wR 
oxyg¥n1n^TslTmuTüs" 
carbon alöxide"-m'"thestirnü1i" 
'Cä?Bö"h~MönöHäeTnllhTs¥rnüTus" 
S'maTrpärfiaesTö'ü'rid7nTrh'ö'Re"wfircF 

ürüg"slimüirwhTch"'äre"given7ri¥ 

Tfi&överM'meäüW 
Ä'me<3rcaTd'rug'wriTcH'caFses"3iläTö^^ 
Ä"d7üg"whlcTTc¥üse¥c^ 
MänägercTässTöF'tfie rnäHä^menrö^Iicrmöd*er 

MänägTfsu'ßcTä^ 
Mä'nägel^lföcrä^^^ 
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Object Interaction Definitions 

Term 
Starttxpiratory 
CeäseTnhale 
Infrä¥öhW(äximüm'' 
CharigeCycTeTirne" 
öpenE'pTgfö'ttis" 
CröseHpigloftTs 
üöffstrlcffiröricriTöles" 

IrfTtänTSensecT ' 
TffSerisörÄclfiväteä' " 
Cri'ärigeAT^eryörämeWCorn' 

TissüTsfressTrän's " 
TissüeüTstress 
DecreaseHeartSfföl<eVöTüfh 
ThcreaseHeäHStföReVöTü'rri' 
RS'fföK'eVöTume'DecrTfäns" 
HS¥öReVöTümelricrTraris"" 
Re¥rfRäteC"örniin'anä'" 
ReaffRat'eTräns       ' 

ChemPHPäTäsyrriTfäns" 
CriemPHSympTräns 
R'eTä'xTränsÄ" 
KeläxTfänsB 
ConFäctTrarisÄ"' 
CöriffäctTfänsB"" 

Relax" 
'Cö"nffäcr 
'ConfjacfDia'prTfagrn 
Cöntfä'cMfernälThTercostaTs 
CöniEräctExferhallntercostäT' 

'CöntfäctÄrjäoftiTnäls 
R'eläxÄB'döm'inäTs" 
R'eTäxThWnä^hWcosfä'ls"" 
R'eTä'xExWhä^ntercö'staTs"' 

Definition 
Message to start the expiratory sequence 
WfieFffie¥pTgTöIisaö^ 

TfieTüngTäreaFfJielr"^^ 
Mö'dif^tfieTreatffing'^ 
Mess¥glslö open'ffie eplg^^ 
MessägTtö"c1ös¥lfiyepf^ 
Tneeffecfive'arämefer'öTöi'e Brohchläls'being reduced due "föTne pTesencFöränirrir 

In{e7äcWnsüpe?lJässwRösesü¥clä¥ses 

'ö'neoflhe'Tmfä'ftTseft^^^ 
mfeTäctrörTliöch^ 

TfaTis'rh'iffi'rig'OT 
ThTs'Tnleractrö'hTnTO^^ 
Commariä'fö'aecfeaselrie HeäTfsfföRevolüme; 'from parasympä'fFiefic m'eWöüTsysfe 
'cö'mmänä'to' 'crTängelhe" stroke volume o'f'tfieli'eart- from sympatrTefic'cä'rciTäc en/el 
ffänsrfiissiöh"'frörrTCrle cärcfiö reg centerTnlhe medulla to the paTäsympäffiefic'nerve g 
mess^gefromm^ to relay messägelo Fie'äft' chan 

mess¥gelföm'nerves"CT 
message fföm'rrie^ürralöspecfTc nerveslöTeräy message to heäft"fö"'cfiangTme hear 
Message IxänsmiffeT^^ parasym nerves goTnglölTTe'heäft'; due f 
TränsTnlssiöTföTä'äTäTö?nT(:ie"me3ü'irä'äs"ä" result of pH too low (C'öYfoo fiigTü)"ffom s 
messä'plföm'Thspiräföfy cenWlo specific nerves involved in iri'spTrafiön'to relay a rel 
TrFrism'ifte'd'messagefrom explräföTy center to nerves involved'in explrätrörTförelax 
message fromInspifätöry cerüferlEö specific nerves involved in inspTrafiönlöTeTtTiem t 
WessägTftöm'expiraTöry center fölTerves"lfnvörved in expiration'fö'conffacT"' 
ä" m7essägelö"feläx the müscTes"-Hnc"rease"the length 

ä"lffes'sage'fö''con^^^ 
fnessäge'fö'cohlräcrfhe dläpTiragm muscles -used in breathing 

messagyi:ö''cön'lrarf^^ 
ConfräcftheW usecTfor the inspiratö'ry part "ö'fEfeä'ffiing" 
messagelö"äWömlnarmüscreTtö"'confrää 
a messäge"'tö're1äxfIie1äD^ömrnäTl^üscres - used in breathing 

amessage'toTeT^^ 
R'eTäx'tTVeexf^ 

ReläxüIapTiragm 
PäTäsyrnHeäftRäfeTncrease 

IncreäseHearfRäte 
DecreaseHeärtRale 
PäräsyrrirncreaseRäte" 
TncfeäseRafe 
DecreäseRäte" 

amessäge toreläx öie'aläpfiragm'muscTes - used in breathing 

Tfänsmis'sro'n'ofm^^ 
'c¥m'ma'ri'ä"tö7hcfe^^^ 
rommäMtöh^ 

TrärasmTTrhessä^^ 
Tn's'tfucfronTo^ 
InsfrücTßrTlöTrnS^ 
Decrease'aHery "dfämefer — väsölWöTörTesponse üffäteÄrtery" 

CönsficfÄrlery '. 
RefJrnTöN5rma(pö2'"'' 

Uöwpö'2 
TncreäseBP 
DecreäseBF 

'Äft'eTy'dTämefer'Ts dec^^^ 
The'pö"2''isTigh"reTätive"fo ifs'Toferly'toolow välü'e as measured'By 'ffieaöfficpö'2 sen 
päHiäT'pTessüre"örCi2''is röwTsnfi^a¥"ü'reä''5y"ö'2 sensors in eithe'rlhe äo'rlic body sen 
MessagelhiFä'hlncreaselhnbToc^pressu're is occurring. 
MessligytFafä''äeCT^ is occurring. 

ÄveolärlrrFfäh^lSensed'" PfesenseöFäh"Irritant is communrcäfed"' 
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Object Interaction Definitions 

TfäcWealrntaffiSenseä''' 

Term 
Bronchiolelrntantsensea 

Definition 

CärpxIrriTäntSensecT 

TissüTsfressTi'" 
TissüTs'fressg" EsopTiegeallssü^ 
Tissülstressf" 
TissüTsfresse" 
TissDTsfressä'" 
TissüTsfressc" 
TissüIslfessB" 
TissüTsfressa" 
TfäcÄctTS" 
t'ä'ryÄ'cWS" 
B'röriÄcfl'S"' 
ÄvelÄcfl'S"""' 
Ää'minÄlfBut'" 
Smc^eS¥eämS'trrn"' 
VäpöTCIöud'S'tTrn" 
MönoxiäeStThT" 
PäTtTcreCTöüäS'ti'rn'" 
ÄdmTnMefhä" 
Manager" 
FeäeräTe" 
Älerl""""""" 
ServiceLög" 
ServicetögÄrgüments" 
ö^jectlnförmatrön 
FüB'lisfimgCTäss       
SiiBscnBingCTäss" 
ÄctTö'n   

presence ot an irritant is communicated 
pTesenceofanirfifänTlsra 
pr"e¥enc¥'ö'fan7m 
LünlpTsTüTä'isTre'sT^^ 

Kiä,h¥ylFssüTg7öüpl& 
ÄBäömmall/Tscera''^^ 
TlssüFgTöuplhHü'äing vIsTära 
Uöw"'ö2''ör"h7gfi'CO^ 
TissüeliisffesscWn^ 
WeöxygeW7iTtfie¥pp^^ 
TrieTrri'fä'nt"sensöFrn'tlfieWch¥^^ 
TheTfiSnTsenso^^ 
Tfie^roncHälrntähTsensör is acbvaWdT^ffieTresence of parücülates'. * 
TneWeoläTlrntanfsensörlias been äHFvifeTby päilcülates hTflTngT" 
ÄdmTnisTeTthTmä3T^^^ 
Ä'smokeWeäW^ 
Ä15xic"väpör"cTöüd"Is"fhe sfimüli; exisTs" ngTirneär'tne"rjödy~ 
Tne stlmWöTcarBön monoxide in gaseous WmTs immanent 
Tnlrie"pafBc1ecT5üct sFrhuTiräsh'prycTeTä^ffiesIimLiir 
ÄämlhTsleTtrTe'medTcardm^ 
The'19l'änäger Tnferacfiön group cönJäTns'IFNrärhägement öBjedTIBlöHeTmteractio 
TneTHäna"pr::Fe^eT^ 
TneMä7fa"ge?::FeWrä{^ 
THeTtflänälTerTiFed^räfelTService^ 
TfielMä7iäg¥r::F^^ 
TfielHälrTa"glE:Fe9e^^ 
Th'eTtflä"nag¥f^ 
Th'e'Mä'näge^ 
Th¥WäTfiageY::F'e^^^ anäcBörTöh a re 
TBe'TMänäger::Fe'derafellRe 
The'IS/länage'r-iFeä'erat^ 

KeqüesiFü'BTrci'tTönTree 
ReqüesiS'üBscn'pfiö'nTr^ 

The'1Wä"nag¥r::Fed"erafe::Sero 

CönFrör 

The'Wänager::Fe^erafe'nÄ'c^^ 
TheWnäg¥f::F'efö^ 

SetTImmg 
Re'qüestöBjecifrnförmafrö"" 
Mö'älfyÄtfriBü'i'eS'täfe" __ „___,_          
ftemofeSe'rv^ 
üöResTpFeaerä¥önExec'*The'W 
üöD'eTeTeöBjecf TheWI'äna"pr::Fe'd"era^^^ 
DoSeiftööKäBeäcl 
üoSetTi'meConsträinecl' 
DoTümR'eg'üTa'Wö'nön""' 
^.„^.„.™.^.„.™™|.^j.~.~..Q.j:j,.... 

Tfie Manager:^ in 
Th¥1SAänag¥r::FeHera^ 
The Managet 
TheTMä"riagef::F'^ 
The'1^än'äger::Fed"erai'ellÄC^ 
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Attribute/Parameter Lexicons 

Heart" 

Class/Interaction 
Nervousuuctwork 

Term 

lungs" 

Irntä'nlSensöT" 

TissueG'roups™ 

Epiglottis" 
Human" 

ÄfteryinBöäy" 

Äörta" 

VeinifiBöäy" 

TransmissionFactor 

HeartRafe 
SiröTeVölüme 
CäfdTäc'öufput 
Penph'erälR'esislänc 
FörceüfCö'nFäcfiön" 

Definition  
Number between zero and one, inclusive, which degrades information b 

Beäüsperlfilnule" 
vöIü"me"öTbTöod"^^ 
vöIüme"oTBIö7jän5ü^^^   

BlöodFressüfe" 
EüngVöTürfie" 
ThWnältungPressür 

'överälTÄTrwayResisf 
TOä'lVöliime 
üeäd'Äir'S'päce" 
RespIrätöryRäTe    " 
LüngCorripITance     " 
ThspTrä'tö"ryCäpä"cly"' 
WälC'äpacity 
TotälUüngC'äpa"cT§'""' 
IhspTfä'toivReserveV' 
Exp7ratöryRe¥eTveV' 
ResFäüalVörurne      ' 
'Location 

BfeathspeFmlnüte" 
VöTü7necTiäng¥per"ü^ 

The"süm"ö'Hrle'iiTspiräTöryTe^ 
The"vöIüme"örä7rrerS 

"Status " 
MefäböiröRäTe" 
p"CÖ2Wäsfe ~ 
p'ö'2Demä"ri'd'" 
PenpfiefalResTslaric 
ö2E'x¥äcWnCöefficI 
PercenfC'äräiä'cöuTp 
pü2öfTissueG'rp"~ 
status" 

tofäT'penpTi'e^ 
fö"fc¥wItri"wTiOT 
pfessufeoHhTB^^ 

rnTer'nir'v'öTümTö^ 
äTfpfes^ 
resIsfä'nc¥'fö"äTfflö^1h"We"fes'pTratö"i7   
vö1üme"öTäTnnhäre^orexRä1ed"äürin 

völü"me"öf resplfälöiy s^^ 

The'MärvölüTne'pTJsfRe'lnspTrafö^ 

Th'e'sumof'tfiell^^ 

Tfie"vö1ürneWäirremäihTng"äTerWceTe^ 
VölümFöTäTf remäTnmg äler m'ösTförc^ 
ÄnälömTcanöratTönönhe imtänTsensot 
The"stäTuTis^örT'ör1,rOFFr" ^__     __ 
BäsäTmeSbölTsmrate, consFmpö'n"ö'tTlYheed 

pl"rlIäTp7ess"Jre oFc%rb"ön"TO^ 
TJi"e"päiWp"fe^sürecTox^ ___!. 
resIsWnce'föThTitö^ 

ffie'roeffi'cieiTöTäTf^ 
Th"epercen%e oHhe föWra^^ 
Th"elTcfuärpaftTä7"pTessTJreörö^ 
ÖFERöFCroSED'^ 

how"öTo,lh¥h"üm"äri'Bci3y"rs" 
'HemögTöbTnBTn^^^ CüwiFsT 

Äge 
WeTgtif  
Temperature 
Hü'mänS'täte 
'S'Fiü'fit'Fäctöf 

theweigfinhäTg'fTeTd"" 
Temperä'tüTe'öTtfie'Rumä'n"        " 

S'fäTe"'öHfieh"ümän7^^ 

pö2In 
FTöwR'äte" 
Diameter"" 
pCuZIrT 
pö2Ih"  
pCÖ21n" 
FIöw'RäTe" 
Diameter"" 
FröwRate"' 
Diameter" 
PÖ2ÖÜT 

Fer"c¥ntäge"ofb7öo3"tRäTrs"never"ö 
päffiäTpressüre df'öxygen Intöärtery" 
rafeöffföw" 
'äiämefef'ö'fartery  
päffiärpressure^ 
päftiäTpfess^ '""" 

'p¥rtIärpre"ssüreöTra^ 
fröw7äle"öTBröo7Jfrinj äörta" 
'äiämefeFöfaörfä" 
flöw"r"äfe"öTbloocrrh vein 
"di'ämefer'öf vein ~    "        ~ 
pä~niirpfessTif^ "carried oüfTnää'way'frorfrtfie ff 
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pCÖ20ut partial pressure ot carbon dioxide in the vein - blood being carried out a 

Pharynx Diameter Effective Diameter of the pharynx, assuming a more or less circüfär era 

Larynx Diameter" The effective 'diameter of the larynx (more or less circular cross section 

Trachea Diameter The effective "diameter of the windpipe with a circular cross sectional sh 

Bronchia D'iärneter Effective diameter (organic conduit shape approximated by a circle) ot t 

S'pihalC'öTürrin CerebTöspTnälFTüläfP pTI öf trie spinal fluid 

NäsäTCävrty NäsälCävIiyVölüme Volume of the nasal cavity 

FlöwRäfe Räte of air flow in the nasal cavity 

ThöracTcCävity Tfio'ra'äcCavifyVörü Volume öf the thoracic cavity; it changes with respiration, and must be 

Pl'eüfärCavi'fy PTeüräTCawryVörüme ph'ysicaT volume of trie pleural cavity 

Abdominal CöhtracfiönLevel percentage of maximum contraction 

ExtemälThförcösfaTs CohträclTönLevel Percentage öf contraction 

ThTefnäThfercosläTs C'öhWctTöhrevel percentage of maximum contraction 

DläpTirägffi CöhträcfiöhLevel ■Percentage of maximum contraction 

LungCönffücifihgZön ÄlrwäyTtesisfähce resistance to trie flow of air through the airway passages which decreas 

CürigRespTrafö'ryZö'ri 
e 

pö2sSTeBIöo<T 
*p'C'ö"2'sfafeB'löocJ 

partial pressure öf 02 in the "used" blood which is flowing in capillaries 
pärträT'pTe'ssü're öf carbon dioxide in the used blood Betöre if flows hear 

pö"2lnspire3Ärr 
pCÜ2lhsp'ireäÄrr" 

partial pressure of oxygen in the air that is breathed Th. 
partial pressure of carbon dioxide in the air that is breathed in 

C'ÖSÜiffCoeff  
ÜZDiffCöeff  

diffüsiöncöefficleht öf carbon dioxide through the capillary wall. 
Diffusion coefficieiif öf 02 across the capillary wall. 

pöZöüf partial pressure öf oxygen leaving he lung respiratory zone 

pC'ö'2'öuf  ' partial pressure of carbon dioxide leaving the lung respiratory zone 

öMiriverse Diffusion resistance of the avelölcäpillary membrane. 

MembfäneS'urfäceÄr Effective surface area of the respiratory membrance across which the ö 

MemrJfärieTRicRness ThicKhes's of trie respiratory membrane 

ÄveölärVehtiTätiönR'ä Good measure of air flow volume per minute; is the respiratory rate time 

BÄ'R'ö'ÄörticÄrch" Location Physical location öf sensor 

"Status 
•"ÖN""öf""ÖFF"            _ 

BPChähge Change In blood 'pressure 

ölfectlönBPCh'ähge •"IN"CREÄ'SE""öf'"DECREÄSE" 

BÄRÜCärotldSTnüs Location Physical location of sensor 

'Status ■»oworovr  
BPChähge Change In the blood pressure - the delta. 

'Dlfectlöh'BP'Chähge ■"INCREASE" "of ""DECREASE" 

MeaülP'RRecpT  

Cä7öfö"2Recpf 

Location Physical location of sensor 

'pHCereBtöSpihälFlü' The p'H of the cerebröspinal fluid. 

Status" ""ÖN'ör'ÖFF" "  

Location Physical location of sensor 

"pCJZ "" The partial pressure of 02. 
"Status •"ÖN""ö7"ÖFF" " 

ÄörtIcö'2R'ecpt 

Reä'rtVäTves 

Löcätrön Physical location of sensor. 

•pöZ  The partial pressure of oxygen. 

Status •"ÖR"'b"r""ÖFF"  

Position ♦öPENföfCLÖSED  

Heärt'C'härnßers ITeärtChämberWü Volume of the heart chamber 
EfficiencyofContracti; Höw efficient the contractions are 
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MecIü'iräVäsömo'förR 

eg 

MeiJüHaCafäTöReg" 

MeäülfäRespIrReg" 

Ih¥plratö"ryC'enfer"' 
ExpTratofyC'entef" 
MecTüTCÖ'2'Recpr 

BöclyEnvTranWIätnx" 

äTfMixfü're" 

smoTceGasMixlfufe" 

Term 
pü2Th— 

PÖ2ÖÜT ........ 

pCöTOüT 
status""" 
acfivTryS'tate         
BFMöWöfTiss'ues'"" 
status" 
äcTjvTtyS'tä'fe""" 
B'PHeärfS'ysMön'iför" 

sfäfüs 
actrntyS'tafe" 
'C'ycTeTime""' 
UycIeTime" 
location 
Status 

PCöZ  
ExlEernäTTerrip"" 
ÄrrPressüre""""' 
Mfü"d"e" 
LocaBönD'äti'" 

Humidity       "" 
Äi'r'C'or¥p¥neh'fs" 
B'ö^yÄffectors" 
"perü2 
perrsßT 

perCÖ'2" 
äTfilfücfe" 
Pö'tt'eveTö'fThjüry" 
TmriTecfiäcyofEffecr" 
TärgetS'ysfem"' 
läentTfyProflle"' 
Lo'cafiöfiX7" 

p¥r'CÜ2 
'pef'ö'2'" 

peTöfherlnerif 
TnäentTty'Pröfire" 

TöcalP'ärticIeCTüstefC 
loud 

röcäTCFemrcalVäpor' 
'Cluuü  

Definition 
Partial pressure of oxygen in the bicoa in 

ParfiäTp'ressü^ 
PäHiäTpressüfe^ 

PärfiäTpr¥s"s"üre^ 
'fh¥'sMe'öTtHe~'regu'rätory"center 

Qualitative fev'eT öf"ä'ctlvTtyln the state 
The'vä'sörhöW'c¥nferserves to track the'frssue'BrööTp^es'süresfgTves 
TliestaTe^nfieTegüläfory'center 

'Qüä'lTtä'Bve7eve7of¥ctMty'Tn"fhe state     
'Serves"föTe¥plrack"öf'{he"b1c>od pressu7e1nlh'e'cöfeas''öppWeä''fö"'th" 

Th¥sMeof'tlfieregülä'fö'ry center 

'öü'älTtä'fivereWö^ 
Tn¥rength"of'thTtTrne fhatlhe center carf&e actively senäing oüTmess 
Tfi'e'Tenpf oHTme'tfiäTfhecenter can be actively senäingTüTrn'essäges 

PhysTcälTöcafiö^offfiesehsor 

■»ö1vl"'ör'"ÖFF""' 
parirärpr'essü'reoFC'ö27nThe location ortlie"se"h¥öras mesureä'bylRe 
Theleifipefaffire "öTfhe surrounding environment"- 

Th"¥ä'irPfes"su're^^ 
Tne"elevätTön äB'övTseä'Tevel of the kxafiön Tn wh7clri"ffie 'b¥dy"TsTocafe 
The'pRyslcaTTöratlöTi^nn^body 
VäTü'e fölnäica'temöTstirre content of the'exfernaTair" 

iifrogen, and rar^rT¥ixoidenh"'fh¥älr'surroünä 'Percenfäg¥s'öTöxygen, niti 
S'timuirwhTcFaffecrtn^Bocfy" 
PercehTöföl^eFrhnJie'environrnentalair > 

FeTcenf'oTnTfrogen^ 
Percent orcarb¥n"ä7ö3oäelntneenvironmenfäräTfr 
ThTheiprä¥öveseä'leveT~ 
Th"¥pote"h'fiäTg''r^^ 
TOw löng'BeTöTelhe sfTmüFtakes effect" 
ThFb^ysysTemwhTcFis'afTected by the stTmülT" 
Tfi¥sTgnäTüreoF'tMWrnüirwifh regard tö'ifsefTectTöh"^ 
ThTlä'fituäFä'nä'TöhgTtL'ä'eörffiffi 

perCÖ™ 

Targef'Sys'fern" 
PoOvelofrnju'ry" 
ImmeöfräcyöfErTecr 
'STzeofPartfcTes'" 
TrnrneäiäcyofEfTecr 
PötUeveTöffnjüry 
TnäenfityProfire"" 
Tärge'tSysfem'' 
Concentration" 

PefcnetageH'cFrB'örrdT'cixide in the gas m'ixfare'öTsmöke" 
Percentag'eöToxyg'eFmäT<rng ü 
Pefcehtag¥örcärBöh~mönöxide making üpThe g~ä's¥s"ih"fhe s'mok'e"sfr"e 

Percentage^ 
S'tirnü'li srgnä't'üre'wrt"tTi¥bc)äy 
PhYsTöloglcaT'sysTern¥ff¥c1e¥b7sbrnuli" 
Th¥'poTeF{iäTleveröflhjüTfyTo {fie body ■ 
TOw"fä'stactrhgTs"fh¥st'im 

:gene"n^'—"cä¥TnvöTv¥fh'üTtrpTe 

ünlyö'ne päftIcTe"size is represented intfiisattribute" 
TOwTas'f acting 
'P'öTenfiäTö%g~ree "ö'f 'harm due to the receipTöTffie s¥muirb'yfh¥ BMy;" 
üsföfchafäcf'ensfics"cTffie~stimuli 
The"pRysTöTögicarsystem"upon which the sfimüfi has ah "effect"" 

S'tfengfh'of'tfie chemical vapor doud ~~ 
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ctüoa  

Term 
IdentityProtne 
TmmeäiäcyöfEffecf" 

gas 

vöräfireCMmicalVäp 
orCloud 

02" 
C'0'2' " 

'pärtTcreCTüslefCTöüä' 

MetriacriöIIne" 

Tär'geiS'ysföm" 
PötL"eveTöfmjüry" 

ImmedTäcyo'fEffecr' 
FötUeveTöflnjüry" 
TäeTitTtyPröfile 

How quickly the" 'stimüTifias an effecf7~ 

ThTpöTenfiäT'ä^ 

TargetSysfem" ThTpTiys7clcgTcar'sys^ 

LöcatröhXY     " 
'CröuäDTämefer" 

ine pnysiuiogiuai aysieni u(jun WIIIUI UICOUHIUU uao an CUGIA 

PhysTcITTöcä'fiönöf'^^ 

CönceniErä'fion'' 

'Altitude  
LocafiönTX 
Imme3iacyöfEffect'" 
Fö'tUevelöfmjüry" 
TärgefS'ysfem 
TcJentTtyFföflTe' 

Speed " 
DTfecfiöhöWöfiön" 

Ämtö'2" 

ÄmfC'ö'2" 
Ämtüö""" 
'Löca'tröriXy 
töcä'tiö'riCL 
Fä'rlcTeSrzeGröüps" 
Altitude"  
TcfefitltyProWe" 
TargetSysfem" 
PötUevelö'fthjüfy" 
TmmeäiäcyofEfrecf" 

Speed 

Definition 
The characteristics or the stimuli 

HöwqüTcW^hTs^ 
Th'e"phys!öTög!^ 

PöfentlälTegreeliTO^ 

Tlie"cMfäctenslTre 

üistä"hce¥crä^^ 
'Leve1"öFchTmTcaT'väpö7c1öuä~p'^ 

HelghTälöWsealeveTHWec^ 

TTieTöca{röh"öTfh"elöxlcv^ 
HöwqüTcWy'tR'estrmuirhasTnefFecr" 

Th"e"liräfenfiäTd~e^ 
ThTpTiysTöTögl^^^^ 
Uharäcterislcsof'tKestTrüir 

Th"emägh7tü"ä'^ 
The vecfö?7epres¥rifä¥ön'öf'the"3irecBörTin whTcrTthe Wmuiris"movfng 
ÄTOunr5foxygen"irnrie stimurüs; measured asIiTpercentiägeöfa stand 

Ämöünföf'cäfööTi'diö^^ 
"ÄmöünrercaTbon'moriöxTäe iriTRe stimulus; measuTeö "äsiTperränTage 
töcätiön"ö'rtrle center öffne päTtTcTe cloud in x, coordinates" 
Location of ThTcehTe"röfln¥päHrc(e'cTöudTn räHtTüHeThTlöngi'füäe" 
The'pärficle si2e~gföups"foünä"i'n"tfie parfTcIe"clÖLiä 

Th"eli"eTgTit"äT5övese^^^^^^ 
th"e"cTiäräcfe?1sT;Tcs"of'the"slimülI 
The'pTiy'sTcilogical'syltem'wfiicR'is the recipüht oTm'e sfr,üFs"effects" 

PöfenfiäTd~eg"r"ee"öFha^^^ m 
HöwqüTcTcry"thestrmuirTfäsa"n"eWcr 

DlfectlöhofMofiön" 

Dösäge" 
FötUeveTöfTnjury" 
TmmeäTäcyöfEffecT 
IctehtTfyProfire" 

ÄIBuferöT' 

Feäera'fe"""" 

TargetSysfem" 

Dösäge" 
TmmediäcyöfEFfec'r 
Täfgef'S'ysfem" 
TöehtltyPröWe" 
PötUeveTöfTrijüry" 
Fedefä'teffösT 
Feö'eraleHändTe 
Feäera'feS't'ä't'e" 

Feäera'feN'ä'me' 
KTiverelöiT 

Th"emagh7tü"de"ö'Hh'^ 
Th'e'vecföTrepresehta'trön öffhe drrecfiönTn w^lc^lhe's¥muiris"mövrngT 
Amount"' 
PöfeTflläTleVeTöffiär^ 
HöwTä'sTäctrng'thestTmW^ 
Th~eTdeh'tTtyöfthT^^^^ 
Th"e"recTpelhYboäy system öf the sfTmülüs 
Äfnöunt" 
Hö'wTä'st actirfg^hestTmurüslsTgehencinföiroätiön"' 

R'ecipiehTBSiiy"^ 
Th'eldenfityöftfi^ 
PötentlälTeveTöTfiä"^ 
ThesfrTng'fepresentl'tTön oHhe hostname ffie'feäerafe"is"'execuitirf 

Th"e"sTrmgTe"p7e^ 
ThTsTrTrig representation örtTreTntegercörres"p"önamg"'tö"fhe valüe 
TKesTrTrig" representation oRFie name speTfred"T>y'lfie'feä'erafe"ärjo 
Th"e sTrTrig "repfesentätiön öTtfie software verslon'öf't'Fie'TRITibrary. 
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FIFÖlengfFi' 

Federäliori''' 

ChängeCycTeTliine" 

CöTiMncffifoncTiHes 
TissüTsfressTfäns"" 

DecreäseReartSEfö¥ 
ThcreaseReafifS'tfSKe 
HStföYeVölüme'D'ecr 

Term 
TimeManagerState 
FeäeraieUööR'äBeä" 

FeäeräteTiiTie 
TimeCönstrainecf" 

The string representation ot the integer correpsonding to the value 

Tfie'sTnngrep^ 

THe'sTnn'g'^ 
THechär'^ 

TlmeRegülafirig" 

TS'ÖTengt'h' 
ü'eqüeüeFIFÖäsyn 
TöfäTöbTectCöünF 

Definition 

The'ch'äräct^ 

Trie'sTrm'g''^ 

ThTsTrlhg're'pVeseniäfi'ö^ 
Tfie's'fnngTe'^ 
iTfie'sTrm'gTe'^ 

H'öTdmgTö'R'e'nsöb^^ 

rjelet'ed'öbje'c^ 
NurnÄHribü'tes"        reesFnn'g'represen 

NümFära'meifers"' 
Fed¥rällö'nNäme 
Fe"deräirö"nS1fäte™ 

Tlie'st'rTng'nämeö'f the 'federation'. 

ThTsTrrng're'^ 
FeaerälesTfiFederit 
SävelsScTieäüTed""" 
S'cfielffle"dSä'veTim 

ThT'sifrmgTe^ 
Tfi'e'sTrrrig 're'preseniEä't'iönoHfie 
Th"e"sifm'g"repr'esei^ 

RTTversTön" 
Direction' 
CycleCRärige'" 
ÄrriöünT 
pö2TissG'fp" 
Löcafibri" 
p"C'ö'2Tiss"G'rp"' 
whTcfiPröb" 
ÄrnöünT 
ÄmöünT 
ÄmöünT 

ThFsTnng'r^ 

Th"e"sTrmgTep7e^ 
ThTaFecfiö'n'Tro'S'B''ö'™TWaS,rör'the change inlfie^cTe'flrne'' 

The~cbä"rige7n's^^ 
VärüeörchangeTne^^ 
TrIe"acfü'äTpöTörffi'e'{rssue''groupin'"ö1s¥es^ 

QngTriafi'ö'nö'TO 
"ÄcHiärpCU2ö'f the 'trssue'groüp in distress™ 
■StnngTh'dicafin'g^^^ 
MFgnifüde" ö'fdecrease measured in percenfäge~öniürreri'f value 
mägnilüdeofthe'förcefb conffaction expressed'as™ä"'pe''rcenfä'ge'öf curr 

Wgh1fü"de"b"ffhe^^ 
mä^nl&'3e"bTföTceörc5nffaci[ibn expressed1 as a perceihlägeöfcurrenT 

üecreäseTriSV" 
H'S¥öK'eVöTü"m'erricrT'Ä'möün 
CfiemPWarasyrnTr" 
ans 

ChemPHSympTräns' 
ü'ecre'äseTnHR'" 

Fercenfä'g'e''decreäseTn''sfroke volume öThearf' 

TncreaselnSV"' 
ThcfeäseTnHFT per'ce'nfäg'elncrease'Tn'flR™ 

percentage 
■'mägnifü'deb^^^ 
Mägnifü'deöTfeTä^ 

ReTäxTf'ä'n's'Ä'  
ReTäxTfähsB' 
CönfräctTränsÄ'""' 

ÄmöünT 
ÄmöünT 
ÄmöünT TOägnifü'de'expTesseä'as a'"pef'centägeöfffie maximum" 

Magnitude öf^ CönFäctTränsB"' Ämöurir 
mägni?ü"de''expTessecf'äs a "percentage öf the maximum"" 

'magnitude^ 
C'önffäctD'i'äpWägrn" ÄrnöünT 
'CöWäcffnter'riälTh'tef' ÄmöünT 
'Cöh¥ä'cfExfe'mä'ITnfe 

'C'öntfä'ctÄ'b'dömThä'ls'' 
ReTä'xÄbö'ö'nWiäTs 

ÄrnöünT 

Äriräürir 

Fercentägechange" 
"mäghWde bäse^^äpercen'fege of the maximum" 

ÄmöünT mäg'hlü'de"exp7ess'ecräs a percentage of the maximum" 
magnitude expressed"'äs ^percentage ofTfTaxTmurri R'eTäxIntefnäTIntercö" ÄrnöünT 
FercehtägeöTrelä'xäfiön 
mägnifü'de'expTess'ecras a percentage of the maxuTTUrifi'" 

R'eläxExt'erninntefcoÄrnöünf 
R'eläxUTäpnragm" ÄmöünT 

percentage Ihcrease'Tn present heart rate tb~erTecf'a refumlö normal" FäTasymHeartR'ä'teT ÄmöünT 
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IncreaseHeartKate Amount number ot beats/mm to increase neart rate 

üecfease'Hea'ftRä'fe Ämöü'h'f number of beats per minute to decrease 

Pafä'sy ml nö'f eäseRa "Amount' Percentage increase in heart rate to effect a return to noremai 

Jn'cf'eäs'eRa'te Amount' number of beats per minute to increase trie heart rate 

D'e'creäseR'ä'te Amount 'number of beats per minute to decrease the heart rate 

DiTäfe'Ärtery Ämöü'rif Percentage decrease in artery diameter from current diameter 

CönsTffcfÄ'rtefy Ämöü'h'f percentage constriction relative to current diameter ot the artery 

RefürnTöWörmäTj5ö2. pö2Välüe partial pressure of 02 value in the location öf the' sensor 

L'öwpö'2' pö2Väfü'e the value of the partial pressure of 02 as measured by the appropriate 

Increäs'eB'P Ämöü'rif Magnitude of increase in blood pressure. 

Location Site of report öf b'ldöcTp'r'essüre increase 

öecreäseBP Ämöürif Magnitude of blood pressure decrease. 

Location Location offhe blood pressure sensor 

Äveö'lä'rlrfffänt'Sense = Location Physical loation of the aveolar irritant sensor - is in the LungKespirator 

BroncHöleTrfffä'rifSeä Location Physical location öf irritant sensor - is in the RemäihingBronciaNetwork 

LaiynxIrni'äRS'enseä Location Physical location of the irritant sensor 

Tf'ächeälrnläh'fSehs Löca'trön Physical location of trie irritant sensor that's sensing the stimuli. 

Tissüisfressh pö2'öfTiss(3r'p 
p"C'ö'2ofTiss'Gfp 

whTcTiProbTem 

Aciitaf p02 of lung tissue 
Actual pUÖ2 öf tissue group 
String spe'crfing if theHssüe distress is due to low p02 or hgh pCÖ2 or 

TissüTsfressg 

TissüTsfressf 

pö2öTn'ss'G'rp' Actual p02 of esophegeal tissue 

wriTchPröblem 
p'C'ö'2ofnss'G'r'p      ' 

p'ö2öfTissG'rp 
p"C'ö'2öfTissG'rp 

wriTchPröbTe'm 

'Sfringlriaicatihg which is the problem, high CÜ2, low 02, or both 

Actual pC02 öf the esophegeal tissue group 

"Actual p02 of the kidney tissue 
Actual pC'ö'2 ö'fthe"kidney tfssue                                                   » 
S'frThgln3icä"tihg If low oxygen, high carbönd diöxde, or both are the pro 

Tissüis'fresse pö'2öfTrs'sGfp 
pC'ö'2'ö'iTTssG'r'p 

Actual p02 of the abdominal viscera tissue group. 
Actual p~C'02 of abdominal viscera tissue group 

'wrilcrlPrö'Blern SfrThglndfca'tlhg If problem is low 02, high CÖ2, or both 

TissüTstressä' p'ö'2'öfTissGf'p 
p'Cö'2'ö'fTis's'Gf'p 

Actual p02 of the tissue group that is served by the internal illiac artery 
Actual pC'ö'2 öf tue tissue group that is 'served by the infernal Wäcäfder 

wriTcnPföbrem String Ihcficä'ling proBIerfi to" Be Tow 02, high C02, or both 

TissDTslressc 
j5ö2'öfTiss'G'rp 

'Actual p02 of the lower limb tissue group 

'pC'ö'2öfTissG'r'p Actual p'C'0'2 öf trie lower UmbTssue 

wfiichProblem Sfi'rig Indicafihg if pTöHerri is high C'ö'2, löw 02, or both 

TissüTsfressU p'Ö2ofTi's'sGrp The actual partial pressure of oxygen in the head, heck, spine tissue gr 

"pCÜ2ofnssG'r'p Actual püO'2 öFheäcl.neck", änd~spihe tissue 

wh'TchP'r'ö'bTem String Indicating if problem is low 02', high "CÜ2, or both' 

Tissüistr'es'sä pö2öfTi'ss'G'rp 
wWchP'röBlem 

'Actual p02 of the upper limb tissue group 
Stnöglndicafing TTpröBTem is higTi C0'2, low 02, or both 

'p'C'ö2ofnssGrp Actual pCÖ2 öf the upper l!mb~fiss"ue group 

TracÄcffS T'ur'n'öri The trachea irritant sensor is activated; it can now do its activity 

UeVeTö'flffi'fäh't' The level of the irritating pärticulates; high, medium, or low 

LäryÄ'cflS Turfiön The irritant sensor in the larynx is activated by the presence of aprticula 

[Leveröflffifähf The level of the pärticulate irritants; high, medium, or low 

BronÄötlS iTü'rn'öri The bronchia irritant sensor is activated 

fCevelöflrritänf Level of the pärticulate irritant; high, medium, of low 
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Class/Interaction Term           |                                            Definition 
AvelActIS 

ÄdmlhATbü't'  

'SmoRe'S'freamS'trm  

VäpörClöüdStlrri 

TurnOn                  ; The sensor state is now activated. 
CeveTöflmfä'hf          =Tfie level ö'flf'fitänf hitting the sensor; hfgh.fhedium , or low 
Dosage                  \ Amount 
ImmecliacyofEffecr jHovif fast acting ä s'fimüTüs carl be 
TärgetSysterfi          ;The recrpiefif system in trie Body 
PötLeveloflnjury      ; Potential level öf Härm Worn stimulus; may be multiple levels depending 
IdehtityPröfile          1 Identity öf the stimulus' vis - a'-vis trie recipient body 
Duration                  j Length of time the smoke stream Is directly blowing at a body 
perCO'2"                 | percentage öf CÜ2 ifi Incomingj smoke stream 
per02                     ! percentage of 02 in smöke mixfüre 
pef'CÖ                   ; percentage ÖTC'Ö In smöke 
TdentltyPröfile :        | tfie identity profile öHhe smöke stream vis-a-vis the human body 
FöfLevelöflhjury      {Potential level of injury 
pefOtrierlnert          j percentage of other inert gases Ifi the smöke stream 
TäfgetSystem          j Physiological system fmpäcfed' By the smöke stream 
IrrimediacyofEffect   § How long it takes the stimuli to have ah effect. 
Duration                  | Length of time the toxic vapor cloud Is immanent 
Concentration          j The concentration of "the cToud" in m¥cubic cm 
ImfhediäcyofEffect   ; How long it takes for the stimuli to fi'äve ah effect. 
TargetSystem          j The impacted physiölögicärsystefri 
PötLeveloflnjury      jThe potential level öf häfm"tö~the body 
IdehtityPröfile          j Stimuli identification with respect to activity on the body 

MönöxiäeS'tTfri 

FärtTcTeüTöü'äS'fim 

Amount                   [The amount' of carbon monoxide that is input; measured as percentage 
Duration                  iLenthof time that the stimulus Isi applied 
IrrimediacyofEffect   \ How quickly trie stimuli has a"h effect.                                               f 
läeh'tlryPröfile          | The profile öf the stimuli with respect to Its effect on the body 
PötLeveloflnjury      j The potential level of injury fö the body 
TäfgetSystem          j The physiological system which' is affected by the stimuli 
SlzeOfParticles        j The average size of the particles in the particle cluster. Cluster partides 
Duration                  j Length of time the stimuli is operating 
TmmediäcyöfEffect   j How quickly the stimuli häs äfi effect 
PötLeveloflnjury       jThe ptöerifiäl öf härm fö fheTJödy 
IdehtityPröfile          | Who the stimuli is with respect to the body 
TäfgetSystem          j The phsiological system affected by feh stimuli 

ÄämThMefhä 

Federate 
Alert          

Dosage                   j Amount 
TfhmediäcyöfEffecF jTTöw'fäst acting tMstrm'ülI Is-nominal 
PötLeveloflnjury       j Potential level öf häfrfi; may be' multiple levels; depending on amount, e! 
"IdehtifyPröfile          jThe identity öfthesfimüHvis-ä-vIs the recipientbody 
'TäfgetSystem          ; The system of the body that Is" the feclpeihtöf the stimulus 
rromTed'erafe        jThe string representation of th inititatirig federated handle. 
AlertSeverity          jThe string representation ofthe integral vuäie of the LogType enu 
ÄTertText                jThe string jfep'resehiaiiön "öf the reason öfthe alert. 
'AlertlD                   jThe string representäilörTöf 'the serial number for an exception. 

SefviceLög ServiceNärrie         jThe string method name of the service calf generating the interact! 
'Serviceinitiator      jThe string representation the initiator of the service call (FED for R 

ServTceLög'Ärgüme 
nts 

Handle!                 j Meaning is dependent on service invoked, parameter tis represent 
lHähdfe2                 j Meaning is dependent on service invoked. Parameter is represent 
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Attribute/Parameter Lexicons 

Class/Interaction 

'öBj^ctVnförm'ä'tiön" 

FüB'IIsfifngCTä'ss"" 

S'üB'scriB'ingCTäss" 

Action 
S'eiTifmi'ng"    " 

Handleset 
"ö'bTecttDörCount 
TägörtäbeTörNäm" 
Time  

ü'ö'ResfgnFeä*erat'io 
üö'D'eleife'ölJjecT 

üöS'eCööR'äli'eäcl" 
üöSetTimeC'onsfrai 

Term 

Enumeration" 
Boolean 
ÖBject'lü'  
L'öcRedÄffiBüfes" 

Definition 
Meaning is dependent on service invoked. Parameter is represent 
Meaning Isclepenäenfonservlce 
M'ean1ngls"depenWntTn"se 
iTHe'sTnTi'gT^ 
Meani'n'g'ls'ae'pendentTn''s^ 

KegisfereäCläss" 
Represenfe'dCTäsT 
öBjecfCTäss 
InJEeräHrönCTäss" 
ÖBjeci'CTäss 
InieräcJrönüläss" 
TöFeäerä'fe 

MeäninglsäepeW 
The''sffi'ng'7^^^^ 
Tfie'sTnngTepr^ 
Tn'e'sTnng're^ 
Tnesfnn'gTepTesenlä'tiön 
 Tfiesffi^ 

Tfie'sTrmgTepra 
Th'esfffngTepre'^ 
THe'siE'rrrigTepresenfä'tTö'nOT 

FedlRepöHPefföd"" 
Ti'meRepört'Peri'öcä" 
öBJectR'epoHP'errö" 

KequesiEÖBj'ecffnföir'öBJecflü"'"" 
MöffifyÄttriBüfeSfatöBjeHIÜ  

'ÄiKribuieTD-—"" 
TöRenSfä'fe""" 
Resigh'Ä'ctrön"' 
ÖBjecflü       "' 
Time" 
Tag"' 
LöoRä'Fieäd""" 
Stäfe"  

Control" 
[Setr'ögFile 
(üeTeteöBjecT" 
^.„.„™g.„.„^,|PQ... 

The'sfnng7e^^^^ 
The'sfrTngTepreseT^ 
Tfie'sTringTepresenfätlonof'fB^^ 
Tnest'nngTep^^^^^ 
TriesfrrngTepres'entätTönWth 
TResfnng7epresenfätiön~ö'nBeöB^ 
Th~esYrrrig""fep7ese^ 
Tn'e'sf'rFngTep^ 
THe"sfffng'"represe7i{ätTön^ 
Tfie"sffrng"representatTön"of'tBe'S^^ 
Th"e"sTn7igTep7es^^^ 
Tfi'e~s'fnngT6~ü"se"ä^ 

" Th'estffng"rep"re^^ 
TKesfnn^"rep're^^ 

TfiFsTnng"rep7esen{ä't'ion "öfHeTeTeöbject"  
Tfiestrmg're^ 

04/29/98 12:17:52 8/8 


