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ABSTRACT
This report describes the results of a Cooperative Research and Development Agreement (No.
01179W) between Sandia National Laboratories and Kaiser Permanente Southern California to
develop a prototype computer model of Kaiser Permanente’s health care delivery system. Asa
discrete event simulation, SiImHCO models for each of 100,000 patients the progression of
disease, individual resource usage, and patient choices in a competitive environment. SimHCO
is implemented in the object-oriented programming language C++, stressing reusable knowledge
and reusable software components. The versioned implementation of SimHCO showed that the
object-oriented framework allows the program to grow in complexity in an incremental way.
Furthermore, timing calculations showed that SimHCO runs in a reasonable time on typical
workstations, and that a second phase model will scale proportionally and run within the system
constraints of contemporary computer technology.

This report is published as two documents: Model Overview and Domain Analysis. A separate
Kaiser-proprietary report contains the Disease and Health Care Organization Selection Models.
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INTRODUCTION

This report is Part 2 in a series of two reports describing the results of a Cooperative
Research and Development Agreement between Sandia National Laboratories and Kaiser
Permanente of Southern California to develop a prototype computer model of Kaiser
Permanente’s health care delivery system. The two documents are Model Overview and
Domain Analysis. A separate Kaiser-proprietary report contains the Disease and Health
Care Organization Selection Models.

DESCRIPTION OF SPECIFICATION FORMAT

This section describes the format of the class specifications that constitute the bulk of
this document. The class specifications are organized into clusters; each cluster is a group
of classes which are closely related to each other in some way. Within a cluster, the
classes are categorized as abstract, mutable, or immutable. Abstract classes specify a
class interface, that is the features and operations of a class, but do not specify any
implementation of those features. A mutable representation specifies an implementation
of an abstract class which has additional features that allow an instance of the class to be
changed once it has been created. Immutable representations specify an implementation
which can not be changed.

Whether abstract, mutable, or immutable, each class is specified by filling in the
following specification template:

Class <NAME>

Description:

<description of purpose and defining characteristics of the class>




Specializes:

<parent>: <TYPE>

<description of the more general class and its role in the current class>

Aggregates:

<part>: <TYPE>

<description of the component class and its role in the current class>

Operations:

<operation>: <RESULT TYPE>

Purpose:
<description of the purpose of the operation>

Require:
<conditions which must be true before the operation can be invoked>

Algorithm:
<pseudocode for operation>

Ensure:
<conditions which are guaranteed to be true after the operation completes>

Invariants:

<invariant name>

<condition which is guaranteed to be true at all times after the creation of an instance
of the class, except while an operation is actually executing>

Comments:

<comment topic>

<text of comment>

v e e~ oo e m =t el m el



The Specializes section contains one parent clause for each class which the current class
inherits. The Aggregates section contains one part clause for each part or component of
the current class. Similarly, the Operations, Invariants, and Comments sections each
contain as many operation, invariant, and comment clauses, respectively, as needed.

The Invariant section, and the Require and Ensure subclauses of the operation clause
provide a precise method for specifying the intended operation and behavior of a class
without actually implementing it. As described in the template above, these clauses
provide conditions, written as precise logical expressions, which the class must satisfy.
These conditions can be used both when reviewing the specification for correctness and
when programming code to implement the specification.
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