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(ABSTRACT) 

This thesis discusses the creation of an object-oriented method to facilitate the creation and 

specification of aircraft mission profiles. Mission profiles are detailed descriptions of an 

aircraft's flight path and its inflight mission activities. They are a vital aspect of the 

conceptual design process of an aircraft. The Mission Profile Input System (MPIS) created 

is general in nature and can be customized to be compatible with existing aircraft CAD 

systems. All data associated with the mission—phase parameters, phases, and mission 

parameters, are defined to be objects. Each data type can therefore be customized 

individually to meet any requirements which may be necessary to make the MPIS 

compatible with a host system. Customization of the MPIS is further enhanced by the 

nature of the design upon which it is based. An object-oriented design provides the system 

with a high degree of extendibility. The encapsulation and inheritance features of 

object-oriented design allow new types of phases and phase parameters to be simply 

"plugged" into the existing system. The MPIS provides the user with an interactive, Motif- 

like interface which is conducive to manipulating the large quantities of data inherent in 

specifying mission profiles. The system is based on the ISO graphics standard, PHIGS, 

and hence is device-independent. Moreover, the system has been implemented using the 

hybrid object-oriented language, C++, which is supported by a large number of computer 

systems.
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1.0 INTRODUCTION 

The design of an aircraft requires collaboration from a variety of disciplines. Conflicting 

design proposals often result from each group trying to optimize a different aspect of the 

aircraft design. To reconcile such differences, a set of objectives which the final design 

must satisfy is instituted before the design process begins. These objectives are referred to 

as the basic requirements of an aircraft—a set of design and performance specifications the 

final product must satisfy. Once these requirements are established, the various groups 

must compromise and reconcile their differences in order to achieve these basic 

requirements. A significant aspect of the basic requirements for an aircraft is the 

specification of its mission profiles. Mission profiles are detailed descriptions outlining the 

anticipated flight activities of the aircraft during a typical flight. These profiles are broken 

into more specialized segments known as phases which focus on specific flight operations. 

Each operation, in turn, is defined by a set of parameters which describe the various aircraft 

conditions. Examples of typical phases include cruise, loiter, and acceleration, whereas 

examples of typical parameters include time, speed, and altitude. The list of possible 

mission profiles is inexhaustible. The types of phases employed by a mission depend 

strongly on the type of aircraft under consideration. A combat phase, for example, used 

extensively in designing military aircraft, has no application in the design of commercial 

aircraft. 

Mission profiles are inherently data intensive. The number of phases and parameters that 

comprise a typical mission is usually quite large. The creation and manipulation of such a 
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large amount of data can prove to be overwhelming if the proper tools are not provided. 

This thesis addresses the creation of an object-oriented method of specifying mission 

profiles for aircraft design. The design, development, and use of this system is discussed 

in detail. The system created provides a good graphical user interface which displays the 

vast amounts of mission data in a friendly and consistent fashion. This system is general in 

nature and can be customized to be compatible with a wide variety of existing aircraft CAD 

software. 

The system, referred to as the Mission Profile Input System (MPIS), was developed at 

Virginia Polytechnic Institute and State University. It is part of an ongoing endeavor to 

develop better methods by which to improve the usefulness of current interactive CAD 

systems. 
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2.0 LITERATURE REVIEW 

Overview 

The creation of the Mission Profile Input System relied upon ideas borrowed from the 

disciplines of aircraft and software design. The amount of literature which is available in 

these two areas is immense. The following sections do not reflect a comprehensive list of 

the literature which is available. Rather, they are intended to give a small, but 

representative, sample of what may be obtained. The books referenced in this section are 

included because the methods discussed within them were used extensively in the 

development of the MPIS. The literature survey is divided into four parts: literature on 

aircraft design, software design, object-oriented design and mission profiles. The third 

section describes a specialized method of software design which was used extensively in 

the creation of the Mission Profile Input System. The final section discusses some of the 

available literature pertaining to mission profiles and their role in the aircraft design 

process. 

Conceptual Aircraft Design 

As in the design of other products, iteration is an inherent element of aircraft design. Each 

iteration “fine tunes” the results from the preceding one to enhance and optimize the 

configuration of the aircraft. The process is repeated until the design satisfies a desired set 

of requirements and specifications. Leland M. Nicolai guides the reader through one 
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complete iteration of the aircraft design process in his book “Fundamentals of Aircraft 

Design” [Nico84]. The topics covered range from a concise review of aerodynamics to a 

detailed discussion of environmental concerns. The book outlines analytical methods for 

making and assessing certain design decisions. The design considerations covered include 

engine sizing and selection, material selection, sizing of the vertical and horizontal tails, 

sizing of the fuselage, and static stability and control. 

A more comprehensive look at aircraft design is given by Daniel P. Raymer in his book 

“Aircraft Design: A Conceptual Approach” [Raym89]. The book gives equal treatment to 

the two major aspects of aircraft design: design layout and design analysis. Special 

emphasis is given to aircraft configuration layout. The reader is guided through the 

complicated procedure of drafting aircraft from analysis results. In addition to the topics 

discussed by Nicolai, Raymer addresses other aspects of design such as cost analysis and 

sizing and trade studies. 

An eight-book series designed to familiarize engineering students with the methodology 

and decision making involved in airplane design is given by Jan Roskam [Rosk89]. Each 

book in the series covers a different aspect of the design process. The topics include 

preliminary sizing, preliminary configuration, layout design of cockpit, layout design of 

landing gear, weight estimation, aerodynamic calculations, determination of stability, and 

cost estimation. Roskam presents the student with detailed examples of the considerations 

that go into designing an aircraft. Requirements and specifications that need to be 

considered are also detailed. 

The three aforementioned books focus primarily on the traditional design process—very 

little, if any, attention is given to the role of the computer in modern-day design. In his 

book “Development and Application of Computer-Based System for Conceptual Aircraft 

  

Literature Review . 4



Design,” Cornelis Bil focuses on the impact of computer-aided engineering (CAE) 

techniques on the design of aircraft [Corn88]. In particular, he focuses on the development 

and application of the Aircraft Design and Analysis System (ADAS) and its graphical 

interface, MEDUSA. The various modules of the ADAS program are discussed in detail, 

including how to utilize them. Emphasis is given to illustrating how to read the information 

provided by the system. Finally, to demonstrate the system, a design optimization study is 

performed on a short-haul passenger airliner. 

Program Design 

A comprehensive look at software design is given by Ray Turner in his book “Software 

Engineering Methodology” [Turn84]. Every aspect of program development, from 

conceptual design to code validation, is discussed in great detail. Emphasis is given to 

developing proper design principles including modularity, hiding, understandability, and 

uniformity. Coding and debugging techniques designed to facilitate development of good 

software are also offered. In addition to focusing on the specifics of individual design 

projects, Turner also offers advice and examples on how to manage software development 

projects which involve a group of people. Examples of small and major projects and 

discussions of project phases such as planning, motivation, control, and new product 

training, are included. 

In order for a software system to be useful and successful it must have a well-designed 

user interface. Judith R. Brown and Steve Cunningham detail the process of developing a 

good interface in their book “Programming The User Interface” [Brow89]. Techniques 

and examples to help in the development of interactive program design features such as 

input, output, screen layout, and error handling, are discussed in detail. Topics covered 

range from simple input and menu layout configurations to complicated window and user 
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interface managers. For the interested reader, discussion on how to develop interfaces for 

people with disabilities is also included. 

A complete look at the many aspects of software development is provided by Robert C. 

Tausworthe in his book “Standardized Development of Computer Software” [Taus77]. The 

topics covered range from discussions on the need for software standards to the assessment 

of program correctness. Before delving into specificities of specialized program 

development, Tausworthe presents general topics. This includes discussion on the 

fundamental principles of software development, specification of program behavior, and 

program design. 

Object-Oriented Design 

A practical introduction to software engineering and object-oriented design is given by 

Darrel Ince in his book “Object-Oriented Engineering With C++” [Ince91]. As indicated 

by the title, the language used to illustrate object-oriented programming (OOP) techniques 

is C++, one of the most widely used languages in OOP implementation. As in most other 

books related to this topic, important OOP concepts such as polymorphism, inheritance, 

and encapsulation are described in great detail. Emphasis is given to proper object-oriented 

design, with focus on the aspects of object identification, object implementation, 

specification of object functionality, and object linkage. Formal software methodologies are 

also discussed, such as the three types of software prototyping: throw-away, incremental, 

and evolutionary. 

The recent attraction to OOP techniques comes from the fact that they offer a revolutionary 

way to look at programming. It offers not only a new way to write programs, but also a 

new way to think about how programs interact with the world. It is the latter concept which 
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the book “The Tao Of Objects,” written by Gary Entsminger [Ents90], tries to get across. 

Through the use of numerous examples, this book explores how OOP techniques and real- 

world problems are related. Emphasis in placed on encouraging the reader to think in terms 

of objects and methods to define them. Discussion on the determination of their makeup, 

boundaries, and generality is given. Real-world examples which illustrate good and bad 

object definition are given to demonstrate the advantages of a good design. These 

advantages include efficiency, maintainability, and readability. 

Mission Profiles 

At present, a general mission profile input system or methodology do not exist. Each 

aircraft design system has input methods which are system-specific. Systems such as 

ACSYNT [Wamp88a & Wamp88b], STOP [Stei67], and CASTOR [Simo86], utilize 

individual input techniques to funnel information into their mission performance analysis 

routines. Of these methods, only the ACSYNT Trajectory Input Module [Tay188] provides 

a graphical user interface to facilitate the creation of the mission profile. 

The amount of research devoted to developing better methods for the analysis of mission 

profiles demonstrates their importance to the overall aircraft design process. Various 

techniques to improve the analysis have been explored over the years. Specialized 

techniques were investigated by Rutowski using energy methods [Ruto54]. These 

methods analyzed the mission performance by minimizing the fuel and time paths of the 

mission. More general methods were explored by Stein [Stei67], Bryson [Brys68], and 

Shultz [Shul70]. These three methods optimized the complete path of the trajectory—i.e. 

the climb-cruise-descent phases were all taken into account. Stein utilized steepest descent 

methods whereas Bryson and Shultz obtained the trajectory solutions by applying 

optimization principles to the energy state equations. In 1984 Simos and Jenkinson coupled 
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the flight profile analysis algorithm with a multivariate optimization (MVO) routine to 

determine the optimum mission profile for short-haul routes [Simo84]. This technique 

permitted the entire flight to be treated as a single complete problem and allowed physical, 

air-traffic control, and environmental limitations to be incorporated more easily. More 

importantly, however, the problems associated with the mathematical modeling of the 

thrust characteristics of propeller-driven aircraft were eliminated. Up to this point such 

modeling had been restricted to simplified thrust models in order to avoid the mathematical 

complexities. By 1986 a program combining the previously separate aspects of preliminary 

design optimization and flight-profile optimization was created. Dimitri Simos utilized this 

program, referred to as CASTOR, to optimize both aspects of the aircraft design for a 

short-haul aircraft [Simo86]. 

As the aircraft design process is rearranged from a sequential procedure into a 

nonhierarchical decomposition of the various design aspects, the analysis of the mission 

profile has become an even more integral part of the aircraft design process. The work 

started by [Simo86] is being expanded to provide for more sophisticated simultaneous 

optimization of the various design disciplines. Jaroslaw Sobieszczanski-Sobieski discusses 

some of these multidisciplinary analysis techniques [Sobi88]. Such techniques generate 

better results than those obtained by the traditional sequential design process. More 

importantly, these techniques eliminate the notion that each design aspect may be thought of 

as a separate process, independent from the rest. Henceforth the entire design process will 

be thought of as a single problem with each aspect within it influencing the others. 
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3.0 THESIS OBJECTIVES 

Motivation for the creation of the Mission Profile Input System (MPIS) was to provide a 

user interface by which large volumes of trajectory data could be easily entered, 

manipulated, and evaluated. The module should be flexible enough to be compatible with a 

wide variety of existing aircraft CAD systems. To create a system that would satisfy these 

requirements, the following objectives were established: 

e Create methods by which a mission profile can be easily created and 

modified. 

e Design and develop the system such that it can be customized to be 

compatible with existing aircraft CAD systems. 

e Create a user interface which meets the demands of both novice and 

experienced users by providing a high degree of user-friendliness along 

with a variety of efficient data-entry procedures. 

e Design a system conducive to future enhancements and extensions. 

e Test the system by integration with an existing aircraft CAD system— 

ACSYNT. 

Satifying these requirements would provide a method which facilitates the often arduous 

task of creating a mission profile—a critical aspect in the design of an aircraft. 
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4.0 AIRCRAFT DESIGN AND MISSION 

PROFILE INPUT 

The Aircraft Design Process 

The successful design of an aircraft requires a concerted effort from a multitude of 

disciplines. Engineers specializing in the areas of structures, flight control, propulsion, 

aerodynamics, performance, and weights, must work together to produce the optimum 

aircraft design. The optimum design from one specialized area often conflicts with the 

design of another area. Consequently, the final design is usually the result of multiple 

compromises made by the various design groups. In addition to engineering 

considerations, the economic and manufacturing aspects of the aircraft must be 

considered—design feasibility implies not only whether a product can be produced, but 

whether it can be produced at a reasonable cost and within a reasonable period of time. 

Before an aircraft is designed, its mission requirements must be established. These 

requirements identify the criteria to which the final design must adhere. Among other 

things, the mission requirements often identify the purpose, payload, speed, range, 

endurance, cost, and maintainability of the aircraft [Nico84]. In general, the mission 

requirements are established by the supplier (e.g. Boeing Airplane Company, Piper Aircraft 

Corporation, etc.) for commercial aircraft, whereas the user (e.g. U.S. government) 

establishes the mission requirements for military endeavors. 
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The aircraft design process has been traditionally divided into three major phases: 

conceptual design, preliminary design, and detail design [Nico84]. 

In the initial design phase certain general design constraints are imposed. The overall size, 

configuration, and inboard profile of the airplane are determined. Parametric trade studies 

are used to converge upon the best wing loading, wing sweep, aspect ratio, thickness ratio 

and general wing-body-tail configuration [Nico84]. These design parameters, however, 

are but best approximations—based upon various design assumptions which are subject to 

future changes. 

In the second phase the design begins to exhibit more detail. The engine is selected, the 

structural integrity of the aircraft is analyzed, refined weight and aerodynamic analysis are 

performed, and the dynamic stability and control influences on the control system are 

determined. More importantly, aerodynamic and structural tests are done on scaled models 

to verify the analytical conclusions. 

The final design phase consists of readying the design for production. All design 

parameters are "frozen," detailed component and assembly drawings are created, and the 

necessary tooling for the manufacturing process is developed. Finally, a prototype is built 

to test and prove the design. 

Presently, many aerospace companies are shifting from the traditional design process to 

concurrent engineering methods. Concurrent engineering reflects a growing trend by 

companies to move away from the vertical, hierarchical organizational structure to a flat and 

lean one. To expedite and decentralize the decision making process (thereby enhancing 

organizational flexibility) the number of job categories at each level of the hierarchy is 

reduced and the responsibility associated with each job is broadened [Dert89]. In virtually 

all cases, the fewer layers of hierarchy and the greater functional integration has resulted in 
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faster and cheaper product development. Certain companies, such as The Ford Motor 

Company, have successfully applied the concept. In developing the Ford Taurus, Ford 

created product-development teams which consisted of representatives from planning, 

design, engineering, manufacturing, and marketing. By working simultaneously rather 

than serially, these teams managed to successfully integrate the various phases of product 

development and produce a better product. Boeing Corporation is now attempting to 

duplicate Ford’s success. Multifunctional “design/build teams” are now in charge of 

developing both the product and the production process. The net effect is that two 

processes which were previously separated—design and production—now completely 

overlap. 

Tools For Aircraft Conceptual Design 

ACSYNT 

ACSYNT (AirCraft SYNThesis) was developed by NASA Ames Research Center for 

conceptual design studies of advanced aircraft in the early ‘70’s. It is a highly flexible 

program which allows for the study of a broad range of aircraft. ACSYNT consists of ten 

separate modules each dedicated to analyzing a separate aspect of an aircraft. The modules 

are as follows [Jaya92): 

GEOMETRY: calculates the surface areas and volumes 

TRAJECTORY: determines the mission performance of the aircraft 

configuration 

AERODYNAMICS: calculates the minimum drag, the lift, and the induced 

drag 
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PROPULSION: computes the design and off-design performance of the 

engine (turbojet, turbofan, turboprop, or propeller) 

STABILITY AND CONTROL: determines the center of gravity, the size of the 

horizontal control surface, the pitching-moment curve 

slope, and the static margin 

WEIGHTS: assigns initial weight values for computation and gives 

weight component multiplying factors 

SUPERSONIC AERO: analyzes the supersonic characteristics of the aircraft 

configuration 

COST: determines the manufacturing costs, direct and indirect 

operating costs, and the manufacturing and airline return 

on investment 

TAKEOFF: predicts takeoff data which varies according to the type 

of aircraft 

BALANCE: Separate program used to balance the aircraft 

configuration 

Additionally, ACSYNT contains analysis functions which facilitate the design process. 

The routines included may be used to optimize the design parameters, determine the gross 

weight of the aircraft, and/or calculate the sensitivity of the overall design to a specified 

design variable. The variety and number of options available to the user of ACSYNT are 

too numerous to be listed in this thesis. For further information on ACSYNT, the reader 

should refer the ACSYNT Manual. 
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INTERACTIVE CAD VERSION OF ACSYNT 

Despite its great power and flexibility, ACSYNT lacked a friendly user interface. The 

analytical results consisted of little more than row upon row of numbers. Much time and 

effort was devoted to deciphering what the numerical output implied. A greater limitation, 

however, was that the effects on the overall aircraft design resulting from “tweaking" the 

design parameters were not quickly, nor easily, apparent. In order to address this problem 

Virginia Polytechnic Institute and State University (VPI) and NASA Ames Research Center 

began work in 1986 to create a computer aided design version of 

ACSYNT [Wamp88a & Wamp88b]. Today, many of the initial goals established have 

been realized. ACSYNT is now highly interactive—design parameters may be quickly 

edited and their effects immediately observed on the aircraft geometry. Shaded and hidden 

surface views give designers the ability to quickly analyze and assess multiple aircraft 

configurations. More importantly, ACSYNT allows extraction of dimensional geometric 

parameters from its B-Spline surface models [Jaya91 & Jaya92a]. This feature allows the 

smooth transfer of data between the preliminary and conceptual stages of aircraft design. 

In 1990 several aerospace companies and government agencies along with VPI formed the 

ACSYNT Institute at the VPI CAD laboratory—an innovative program of joint R & D 

between government, academia and industry to continue sponsorship of the endeavor. 

Faster and better algorithms for creating, manipulating, and displaying aircraft geometry are 

being developed. Various methods for facilitating the entry and manipulation of data are 

also being explored. 
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ACSYNT’s Trajectory Module 

One example of a current mission profile input program is ACSYNT’s trajectory module. 

Like other trajectory modules, the ACSYNT Trajectory Module is exclusively tailored to be 

compatible only with its host program—-ACSYNT. Although the program is a separate 

module, it cannot be easily modified and made compatible with other CAD systems. 

Figure | illustrates the layout of ACSYNT’s Trajectory Module. Interactive icons and 

numerous help screens make it ideal for users unfamiliar with the program. However, for 

more experienced users, the rigidity introduced by the additional levels of interactivity 

detract from the efficient construction of a mission. This problem demonstrates the need to 

balance the user-friendly and entry-efficient demands of the interface layout. 

The greatest drawback to the interactive input methods associated with ACSYNT's 

Trajectory Module, however, is that it fails to provide the end-user the means by which to 

make a quick assessment of the overall mission. Mission data is not readily available to the 

user for inspection. Rather it is hidden from view by three hierarchical editing 

levels [Tayl88}. Modification of each parameter requires the user to respond to three 

separate inquiries: specification of a parameter category, specification of a parameter within 

the category, and finally, specification of the parameter value (see Figure 2). This tedious 

process for modifying each parameter needlessly renders the creation of a mission profile 

an inefficient and arduous task. Of greater consequence, the three-level hierarchical editing 

scheme allows for the inspection of only one parameter at a time. Hence, the end user 

cannot easily make comparisons between the various parameters. The final result of such 

restrictions and limitations is that the cumbersome task of entering data into the module 

often nullifies the positive aspects (e.g. layout simplicity, consistency, etc.) of the module. 
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�e� �W�i�n�d�o�w�s� �s�h�o�u�l�d� �b�e� �d�r�a�g�g�a�b�l�e� �a�n�d� �r�e�s�i�z�a�b�l�e� �t�o� �m�a�x�i�m�i�z�e� �t�h�e� 
�e�f�f�i�c�i�e�n�t� �u�s�e� �o�f� �t�h�e� �s�c�r�e�e�n�.� 

�°� �T�h�e� �e�f�f�e�c�t�s� �o�f� �a� �m�o�d�i�f�i�c�a�t�i�o�n� �s�h�o�u�l�d� �b�e� �r�e�f�l�e�c�t�e�d� �i�m�m�e�d�i�a�t�e�l�y� 
�o�n� �t�h�e� �o�v�e�r�a�l�l� �m�i�s�s�i�o�n�.� 

�°� �T�h�e� �w�i�n�d�o�w�s� �m�u�s�t� �p�r�o�v�i�d�e� �a�u�t�o�m�a�t�i�c� �c�e�n�t�e�r�i�n�g� �a�n�d� �z�o�o�m�i�n�g� 
�c�a�p�a�b�i�l�i�t�i�e�s�.� 

�e� �T�h�e� �i�n�t�e�r�f�a�c�e� �s�h�o�u�l�d� �d�i�s�p�l�a�y� �s�u�f�f�i�c�i�e�n�t� �d�a�t�a� �t�o� �a�l�l�o�w� �f�o�r� �a� �q�u�i�c�k� 
�a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �o�v�e�r�a�l�l� �m�i�s�s�i�o�n�.� �I�t� �s�h�o�u�l�d� �a�l�l�o�w� �t�h�i�s� �d�a�t�a� �t�o� 
�b�e� �p�a�r�t�i�t�i�o�n�e�d� �i�n�t�o� �s�m�a�l�l�e�r� �g�r�o�u�p�i�n�g�s� �s�u�c�h� �a�s� �p�h�a�s�e� �a�n�d� 
�p�a�r�a�m�e�t�e�r� �d�a�t�a�.� 

�e� �A� �s�e�p�a�r�a�t�e� �w�i�n�d�o�w� �d�i�s�p�l�a�y�i�n�g� �a� �g�r�a�p�h�i�c�a�l� �r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� 
�o�v�e�r�a�l�l� �m�i�s�s�i�o�n� �s�h�o�u�l�d� �b�e� �p�r�o�v�i�d�e�d�.� �T�h�e� �u�s�e�r� �s�h�o�u�l�d� �b�e� �a�b�l�e� �t�o� 
�s�e�l�e�c�t� �a� �c�e�r�t�a�i�n� �p�h�a�s�e� �b�y� �s�e�l�e�c�t�i�n�g� �i�t� �d�i�r�e�c�t�l�y� �o�n� �t�h�e� �g�r�a�p�h�.� 

�e� �T�h�e� �u�s�e�r� �s�h�o�u�l�d� �b�e� �a�b�l�e� �t�o� �e�d�i�t� �p�h�a�s�e� �d�a�t�a� �a�n�d� �d�e�l�e�t�e�,� �a�d�d�,� 
�c�h�a�n�g�e� �a�n�d� �r�e�o�r�d�e�r� �m�i�s�s�i�o�n� �p�h�a�s�e�s�.� 

�S�o�f�t�w�a�r�e� �R�e�q�u�i�r�e�m�e�n�t�s� 

�T�h�e� �p�r�o�g�r�a�m� �m�u�s�t� �e�x�h�i�b�i�t� �g�o�o�d� �e�x�t�e�n�d�i�b�i�l�i�t�y� �a�n�d� �f�l�e�x�i�b�i�l�i�t�y� �f�e�a�t�u�r�e�s� �t�o� 
�a�l�l�o�w� �f�o�r� �f�u�t�u�r�e� �e�n�h�a�n�c�e�m�e�n�t�s� �a�n�d�/�o�r� �m�o�d�i�f�i�c�a�t�i�o�n�s� �t�o� �t�h�e� �c�o�d�e�.� 

�°� �T�h�e� �t�y�p�e�s� �o�f� �a�c�c�e�p�t�a�b�l�e� �p�h�a�s�e� �p�a�r�a�m�e�t�e�r�s�,� �p�h�a�s�e�s�,� �a�n�d� �m�i�s�s�i�o�n� 
�p�a�r�a�m�e�t�e�r�s� �s�h�o�u�l�d� �b�e� �e�a�s�i�l�y� �m�o�d�i�f�i�a�b�l�e�.� 

�e� �T�h�e� �d�e�s�i�g�n� �o�f� �t�h�e� �M�P�I�S� �s�h�o�u�l�d� �a�l�l�o�w� �f�o�r� �t�h�e� �e�a�s�y� �a�d�d�i�t�i�o�n� �o�f� 
�n�e�w� �C�l�a�s�s�e�s� �(�i�.�e�.� �d�a�t�a� �t�y�p�e�s�)�.� 

�S�u�f�f�i�c�i�e�n�t� �p�r�o�g�r�a�m� �u�t�i�l�i�t�i�e�s� �m�u�s�t� �b�e� �p�r�o�v�i�d�e�d� �t�o� �f�a�c�i�l�i�t�a�t�e� �c�u�s�t�o�m�i�z�a�t�i�o�n� 
�o�f� �t�h�e� �s�y�s�t�e�m�.� 

�e� �R�o�u�t�i�n�e�s� �t�o� �f�a�c�i�l�i�t�a�t�e� �t�h�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �u�n�i�q�u�e� �p�r�o�p�e�r�t�i�e�s� �f�o�r� 
�n�e�w�l�y� �c�r�e�a�t�e�d� �d�a�t�a� �t�y�p�e�s� �s�h�o�u�l�d� �b�e� �p�r�o�v�i�d�e�d�.� 

�T�h�e� �m�o�d�u�l�e� �m�u�s�t� �b�e� �p�o�r�t�a�b�l�e� �t�o� �m�a�x�i�m�i�z�e� �i�t�s� �u�s�a�b�i�l�i�t�y�.� 

� � 
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�E�x�p�l�a�n�a�t�i�o�n� �O�f� �R�e�q�u�i�r�e�m�e�n�t�s� 

�L�o�o�k� �a�n�d� �F�e�e�l� 

�T�h�e� �c�o�m�p�u�t�e�r� �i�n�d�u�s�t�r�y� �h�a�s� �d�e�v�o�t�e�d� �m�u�c�h� �t�i�m�e� �a�n�d� �e�f�f�o�r�t� �t�o� �r�e�s�e�a�r�c�h� �a�n�d� �d�e�v�e�l�o�p� �g�r�a�p�h�i�c�a�l� 

�u�s�e�r� �i�n�t�e�r�f�a�c�e�s� �(�G�U�I�'�s�)� �w�h�i�c�h� �p�r�e�s�e�n�t� �a� �c�o�n�s�i�s�t�e�n�t� �"�l�o�o�k�"� �a�n�d�  ��f�e�e�l �� �t�o� �t�h�e� �e�n�d�-�u�s�e�r�.� �T�h�e� 

�t�e�r�m� �"�l�o�o�k� �a�n�d� �f�e�e�l�"� �r�e�f�e�r�s� �t�o� �t�h�e� �m�e�t�h�o�d� �i�n� �w�h�i�c�h� �t�h�e� �p�r�o�g�r�a�m� �i�n�t�e�r�a�c�t�s� �w�i�t�h� �t�h�e� �u�s�e�r �� 

�b�o�t�h� �v�i�s�u�a�l�l�y� �a�n�d� �p�h�y�s�i�c�a�l�l�y�.� �C�e�r�t�a�i�n� �a�s�p�e�c�t�s� �o�f� �t�h�e� �l�o�o�k� �a�n�d� �f�e�e�l� �a�r�e� �a�p�p�l�i�c�a�t�i�o�n�-� 

�d�e�p�e�n�d�e�n�t�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�t� �i�s� �b�e�s�t� �t�o� �m�a�n�i�p�u�l�a�t�e� �a�n�d� �d�i�s�p�l�a�y� �d�a�t�a� �d�i�f�f�e�r�e�n�t�l�y� �i�n� �a� 

�s�p�r�e�a�d�s�h�e�e�t� �t�h�a�n� �f�r�o�m� �h�o�w� �i�t� �i�s� �d�o�n�e� �i�n� �a� �w�o�r�d� �p�r�o�c�e�s�s�o�r�.� �H�o�w�e�v�e�r�,� �m�a�n�y� �o�t�h�e�r� �a�s�p�e�c�t�s� 

�a�r�e� �n�o�t� �p�r�o�g�r�a�m�-�d�e�p�e�n�d�e�n�t� �a�n�d� �m�a�y� �b�e� �s�i�m�i�l�a�r� �a�c�r�o�s�s� �a� �v�a�r�i�e�t�y� �o�f� �a�p�p�l�i�c�a�t�i�o�n�s�.� �C�e�r�t�a�i�n� 

�f�e�a�t�u�r�e�s�,� �s�u�c�h� �a�s� �t�h�e� �p�u�l�l�-�d�o�w�n� �m�e�n�u�s�,� �p�o�p�u�l�a�r�i�z�e�d� �b�y� �t�h�e� �A�p�p�l�e� �M�a�c�i�n�t�o�s�h�,� �h�a�v�e� �b�e�c�o�m�e� 

�w�i�d�e�l�y� �a�c�c�e�p�t�e�d� �a�s� �t�h�e�  ��s�t�a�n�d�a�r�d �� �a�n�d� �h�a�v�e� �b�e�e�n� �a�d�o�p�t�e�d� �b�y� �c�o�m�p�e�t�i�n�g� �G�U�I�'�s� �(�e�.�g�.� 

�M�i�c�r�o�s�o�f�t� �W�i�n�d�o�w�s�,� �O�S�/�2�,� �M�o�t�i�f�,� �e�t�c�.�)�.� 

�T�h�e� �g�u�i�d�i�n�g� �m�o�t�i�v�a�t�i�o�n� �f�o�r� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m�'�s� �l�o�o�k� �a�n�d� �f�e�e�l� �i�s� �t�o� �f�a�c�i�l�i�t�a�t�e� 

�t�h�e� �c�r�e�a�t�i�o�n� �a�n�d� �m�o�d�i�f�i�c�a�t�i�o�n� �o�f� �a� �m�i�s�s�i�o�n�.� �L�a�r�g�e� �v�o�l�u�m�e�s� �o�f� �d�a�t�a� �a�r�e� �i�n�h�e�r�e�n�t� �i�n� 

�d�e�s�c�r�i�b�i�n�g� �a�i�r�c�r�a�f�t� �m�i�s�s�i�o�n�s�.� �T�h�e� �c�r�e�a�t�i�o�n� �o�f� �a� �s�i�n�g�l�e� �m�i�s�s�i�o�n� �c�a�n� �e�a�s�i�l�y� �b�e�c�o�m�e� �a� �l�o�n�g� �a�n�d� 

�t�e�d�i�o�u�s� �c�h�o�r�e� �i�f� �t�h�e� �u�s�e�r� �i�n�t�e�r�f�a�c�e� �i�s� �n�o�t� �d�e�s�i�g�n�e�d� �c�o�r�r�e�c�t�l�y�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e� �M�i�s�s�i�o�n� 

�P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �s�h�o�u�l�d� �b�e� �t�o� �p�r�o�v�i�d�e� �a� �u�s�e�r� �i�n�t�e�r�f�a�c�e� �b�y� �w�h�i�c�h� �a� �u�s�e�r� �c�a�n� �q�u�i�c�k�l�y� �a�n�d� 

�e�a�s�i�l�y� �e�n�t�e�r�,� �d�i�s�p�l�a�y�,� �m�a�n�i�p�u�l�a�t�e�,� �a�n�d� �m�o�d�i�f�y� �t�h�e� �l�a�r�g�e� �q�u�a�n�t�i�t�y� �o�f� �d�a�t�a�.� �T�h�e� �o�b�j�e�c�t�i�v�e� 

�s�h�o�u�l�d� �b�e� �t�o� �p�r�e�s�e�n�t� �t�h�e� �u�s�e�r� �w�i�t�h� �t�h�e� �p�r�o�p�e�r� �a�m�o�u�n�t� �o�f� �d�a�t�a ��e�n�o�u�g�h� �t�o� �a�l�l�o�w� �c�o�m�p�l�e�t�e� 

�g�r�a�s�p� �o�f� �t�h�e� �m�i�s�s�i�o�n� �a�t� �a� �g�l�a�n�c�e�,� �y�e�t� �n�o�t� �s�o� �m�u�c�h� �a�s� �t�o� �m�a�k�e� �i�t� �o�v�e�r�w�h�e�l�m�i�n�g�.� 

�U�s�e�r� �F�r�i�e�n�d�l�i�n�e�s�s� 

�U�s�e�r� �f�r�i�e�n�d�l�i�n�e�s�s� �d�e�s�c�r�i�b�e�s� �h�o�w� �e�a�s�y� �a�n�d� �a�c�c�o�m�m�o�d�a�t�i�n�g� �a�n� �a�p�p�l�i�c�a�t�i�o�n� �i�n�t�e�r�f�a�c�e� �i�s�.� �U�s�e�r� 

�f�r�i�e�n�d�l�y� �a�p�p�l�i�c�a�t�i�o�n�s� �o�f�f�e�r� �c�l�e�a�r�,� �c�o�n�s�i�s�t�e�n�t� �o�p�t�i�o�n�s� �t�o� �t�h�e� �u�s�e�r� �a�n�d�,� �f�o�r� �t�h�e� �s�a�k�e� �o�f� 

� � 
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�e�f�f�i�c�i�e�n�c�y�,� �d�o� �n�o�t� �m�a�k�e� �u�n�n�e�c�e�s�s�a�r�y� �d�e�m�a�n�d�s� �o�n� �t�h�e� �u�s�e�r�.� �T�h�e� �"�f�r�i�e�n�d�l�i�n�e�s�s�"� �o�f� �a�n� 

�a�p�p�l�i�c�a�t�i�o�n�'�s� �i�n�t�e�r�f�a�c�e� �g�r�e�a�t�l�y� �d�i�c�t�a�t�e�s� �h�o�w� �s�u�c�c�e�s�s�f�u�l� �o�r� �u�s�e�f�u�l� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �w�i�l�l� �b�e�.� 

�A�l�t�h�o�u�g�h� �a� �u�n�i�v�e�r�s�a�l� �s�t�a�n�d�a�r�d� �o�n� �u�s�e�r� �f�r�i�e�n�d�l�i�n�e�s�s� �d�o�e�s� �n�o�t� �e�x�i�s�t� �a�n�d� �t�h�e� �t�o�p�i�c� �r�e�m�a�i�n�s� 

�s�o�m�e�w�h�a�t� �s�u�b�j�e�c�t�i�v�e�,� �m�a�n�y� �p�r�a�c�t�i�c�e�s� �h�a�v�e� �b�e�e�n� �w�i�d�e�l�y� �a�c�c�e�p�t�e�d� �a�n�d� �i�m�p�l�e�m�e�n�t�e�d� 

�(�e�.�g�.� �a�s�k�i�n�g� �f�o�r� �u�s�e�r� �c�o�n�f�i�r�m�a�t�i�o�n� �t�o� �v�a�l�i�d�a�t�e� �c�r�i�t�i�c�a�l� �c�o�m�m�a�n�d�s�,� �h�a�v�i�n�g� �a� �l�o�g�i�c�a�l�l�y� 

�c�o�n�s�i�s�t�e�n�t� �m�e�n�u� �h�i�e�r�a�r�c�h�y�,� �e�t�c�.�)�.� 

�M�u�c�h� �e�m�p�h�a�s�i�s� �m�u�s�t� �b�e� �p�l�a�c�e�d� �o�n� �m�a�k�i�n�g� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �u�s�e�r� �f�r�i�e�n�d�l�y�.� 

�T�h�e� �d�a�t�a� �s�h�o�u�l�d� �b�e� �d�i�s�p�l�a�y�e�d� �i�n� �a� �c�o�m�p�l�e�t�e�,� �l�o�g�i�c�a�l� �f�a�s�h�i�o�n� �t�o� �e�n�h�a�n�c�e� �i�t�s� �u�s�e�f�u�l�n�e�s�s�.� �T�o� 

�a�i�d� �i�n� �t�h�e� �q�u�i�c�k� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �m�i�s�s�i�o�n�,� �t�h�e� �d�a�t�a� �s�h�o�u�l�d� �a�l�s�o� �b�e� �d�i�s�p�l�a�y�e�d� �g�r�a�p�h�i�c�a�l�l�y�.� 

�C�a�r�e� �m�u�s�t� �b�e� �t�a�k�e�n� �t�o� �e�n�s�u�r�e� �t�h�a�t� �n�o� �d�a�t�a� �c�a�n� �b�e� �a�l�t�e�r�e�d� �w�i�t�h�o�u�t� �f�i�r�s�t� �h�a�v�i�n�g� �t�o� �e�x�p�l�i�c�i�t�l�y� 

�s�e�l�e�c�t� �a� �m�e�n�u� �i�t�e�m� �t�h�a�t� �f�u�l�l�y� �e�x�p�l�a�i�n�s� �t�h�e� �r�a�m�i�f�i�c�a�t�i�o�n�s� �o�f� �t�h�e� �a�c�t�i�o�n�.� �F�o�r� �c�o�m�m�a�n�d�s� �t�h�a�t� 

�g�r�e�a�t�l�y� �a�l�t�e�r� �o�r� �d�e�s�t�r�o�y� �d�a�t�a�,� �u�s�e�r� �v�e�r�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �c�o�m�m�a�n�d� �s�h�o�u�l�d� �b�e� �r�e�q�u�e�s�t�e�d� �p�r�i�o�r� �t�o� 

�c�o�m�m�a�n�d� �e�x�e�c�u�t�i�o�n�.� 

�F�u�n�c�t�i�o�n�a�l�i�t�y� 

�T�h�e� �f�u�n�c�t�i�o�n�a�l�i�t�y� �o�f� �a� �p�r�o�g�r�a�m� �d�e�s�c�r�i�b�e�s� �i�t�s� �c�a�p�a�b�i�l�i�t�i�e�s�.� �A�l�t�h�o�u�g�h� �t�h�e� �n�u�m�b�e�r� �o�f� �u�s�e�r� �a�n�d� 

�s�o�f�t�w�a�r�e� �r�e�q�u�i�r�e�m�e�n�t�s� �w�h�i�c�h� �m�u�s�t� �b�e� �s�a�t�i�s�f�i�e�d� �t�o� �c�r�e�a�t�e� �a�n� �a�c�c�e�p�t�a�b�l�e� �v�e�r�s�i�o�n� �o�f� �a�n� 

�a�p�p�l�i�c�a�t�i�o�n� �i�s� �f�i�n�i�t�e�,� �t�h�e� �n�u�m�b�e�r� �o�f� �e�n�h�a�n�c�e�m�e�n�t�s� �t�h�a�t� �c�a�n� �b�e� �i�m�p�l�e�m�e�n�t�e�d� �i�s� �i�n�e�x�h�a�u�s�t�i�b�l�e�.� 

�T�h�e� �m�o�r�e� �f�e�a�t�u�r�e�s� �a� �p�r�o�g�r�a�m� �i�s� �a�b�l�e� �t�o� �s�u�p�p�o�r�t� �(�i�.�e�.� �t�h�e� �g�r�e�a�t�e�r� �i�t�s� �f�u�n�c�t�i�o�n�a�l�i�t�y�)� �t�h�e� �m�o�r�e� 

�u�s�e�f�u�l� �i�t� �w�i�l�l� �p�r�o�v�e� �t�o� �t�h�e� �e�n�d�-�u�s�e�r�.� 

�T�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �f�u�n�c�t�i�o�n�a�l�i�t�y� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �s�h�o�u�l�d� �e�x�h�i�b�i�t� �i�s� �t�h�e� 

�p�r�o�p�e�r� �m�a�i�n�t�e�n�a�n�c�e� �a�n�d� �p�r�o�c�e�s�s�i�n�g� �o�f� �t�h�e� �t�r�a�j�e�c�t�o�r�y� �d�a�t�a�.� �T�h�e� �s�y�s�t�e�m� �s�h�o�u�l�d� �a�l�s�o� �b�e� 

�f�l�e�x�i�b�l�e� �t�o� �a�l�l�o�w� �t�h�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �n�e�w� �p�h�a�s�e�s� �a�n�d� �p�a�r�a�m�e�t�e�r�s� �s�o� �t�h�a�t� �t�h�e� �f�u�n�c�t�i�o�n�a�l�i�t�y� �o�f� �t�h�e� 

�m�o�d�u�l�e� �c�a�n� �b�e� �q�u�i�c�k�l�y� �c�u�s�t�o�m�i�z�e�d� �t�o� �a�d�h�e�r�e� �t�o� �e�x�i�s�t�i�n�g� �a�i�r�c�r�a�f�t� �d�e�s�i�g�n� �s�y�s�t�e�m�s�.� �M�o�r�e�o�v�e�r�,� 

�t�h�e� �M�P�I�S� �s�h�o�u�l�d� �a�l�l�o�w� �f�o�r� �t�h�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �a� �s�e�t� �o�f� �g�o�v�e�r�n�i�n�g� �r�u�l�e�s� �f�o�r� �e�a�c�h� �p�a�r�a�m�e�t�e�r� �a�n�d� 

� � 
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�p�h�a�s�e� �w�h�i�c�h� �w�i�l�l� �s�u�p�p�o�r�t� �t�h�e� �c�o�m�p�l�e�x� �h�a�n�d�l�i�n�g� �o�f� �t�h�e� �d�a�t�a�.� �T�h�i�s� �f�e�a�t�u�r�e� �w�i�l�l� �g�r�e�a�t�l�y� 

�i�n�c�r�e�a�s�e� �t�h�e� �f�u�n�c�t�i�o�n�a�l�i�t�y� �o�f� �t�h�e� �s�y�s�t�e�m�.� 

�E�x�t�e�n�d�i�b�i�l�i�t�y� �a�n�d� �F�l�e�x�i�b�i�l�i�t�y� 

�P�r�o�g�r�a�m� �e�x�t�e�n�d�i�b�i�l�i�t�y� �r�e�f�e�r�s� �t�o� �h�o�w� �e�a�s�i�l�y� �t�h�e� �f�u�n�c�t�i�o�n�a�l�i�t�y� �o�f� �a� �p�r�o�g�r�a�m� �c�a�n� �b�e� �e�x�t�e�n�d�e�d�.� 

�P�r�o�g�r�a�m�s� �a�r�e� �n�o� �l�o�n�g�e�r� �d�e�s�i�g�n�e�d� �t�o� �m�e�e�t� �a� �l�i�m�i�t�e�d� �s�e�t� �o�f� �o�b�j�e�c�t�i�v�e�s� �w�i�t�h�o�u�t� �r�e�g�a�r�d� �t�o� 

�f�u�t�u�r�e�,� �u�n�f�o�r�e�s�e�e�n� �r�e�q�u�i�r�e�m�e�n�t�s�.� �H�a�v�i�n�g� �t�o� �r�e�c�o�d�e� �o�r� �m�o�d�i�f�y� �e�n�t�i�r�e� �p�r�o�g�r�a�m�s� �b�e�c�a�u�s�e� �t�h�e�y� 

�l�a�c�k� �t�h�e� �f�l�e�x�i�b�i�l�i�t�y� �t�o� �s�a�t�i�s�f�y� �a� �s�p�e�c�i�a�l� �c�a�s�e� �c�a�n� �p�r�o�v�e� �t�o� �b�e� �a�n� �e�x�p�e�n�s�i�v�e� �a�n�d� 

�t�i�m�e�-�c�o�n�s�u�m�i�n�g� �p�r�o�p�o�s�i�t�i�o�n�.� �W�e�l�l�-�d�e�s�i�g�n�e�d� �p�r�o�g�r�a�m�s� �a�r�e� �s�t�r�u�c�t�u�r�e�d� �s�u�c�h� �t�h�a�t� �v�e�r�y� �l�i�t�t�l�e�,� �i�f� 

�a�n�y�,� �m�o�d�i�f�i�c�a�t�i�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �w�h�e�n� �n�e�w� �c�o�d�e� �i�s� �a�d�d�e�d�.� 

�T�o� �p�r�e�p�a�r�e� �f�o�r� �u�n�f�o�r�e�s�e�e�n� �r�e�q�u�i�r�e�m�e�n�t�s�,� �p�r�o�g�r�a�m�s� �o�f�t�e�n� �e�x�h�i�b�i�t� �a� �l�a�r�g�e� �d�e�g�r�e�e� �o�f� 

�m�o�d�u�l�a�r�i�t�y ��a� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �w�h�i�c�h� �u�s�u�a�l�l�y� �l�e�n�d�s� �i�t�s�e�l�f� �t�o� �g�o�o�d� �e�x�t�e�n�d�i�b�i�l�i�t�y� �a�n�d� �f�l�e�x�i�b�i�l�i�t�y� 

�t�r�a�i�t�s�.� �B�e�c�a�u�s�e� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �i�s� �i�n�t�e�n�d�e�d� �t�o� �b�e� �u�s�e�d� �b�y� �a� �v�a�r�i�e�t�y� �o�f� 

�d�e�s�i�g�n� �s�o�f�t�w�a�r�e�,� �i�t� �m�u�s�t� �b�e� �h�i�g�h�l�y� �f�l�e�x�i�b�l�e� �i�n� �t�h�e� �p�h�a�s�e�s� �a�n�d� �p�a�r�a�m�e�t�e�r�s� �i�t� �c�a�n� �a�c�c�e�p�t�.� 

�T�h�e�r�e�f�o�r�e�,� �t�h�e� �M�P�I�S� �s�h�o�u�l�d� �b�e� �m�o�d�u�l�a�r� �i�n� �n�a�t�u�r�e ��p�h�a�s�e�s� �a�n�d� �p�a�r�a�m�e�t�e�r�s� �s�h�o�u�l�d� �b�e� 

�d�e�f�i�n�a�b�l�e� �i�n�d�e�p�e�n�d�e�n�t� �o�f� �t�h�e� �e�x�i�s�t�i�n�g� �c�o�d�e�.� �T�h�e� �n�e�w�l�y� �d�e�f�i�n�e�d� �e�n�t�i�t�i�e�s� �s�h�o�u�l�d� �t�h�e�n� �b�e� �a�b�l�e� 

�t�o� �q�u�i�c�k�l�y� �a�n�d� �e�a�s�i�l�y�  ��p�l�u�g �� �t�h�e�m�s�e�l�v�e�s� �i�n�t�o� �t�h�e� �s�y�s�t�e�m�.� 

�I�t� �i�s� �i�m�p�o�s�s�i�b�l�e� �t�o� �e�n�v�i�s�i�o�n� �b�e�f�o�r�e�h�a�n�d� �a�l�l� �t�h�e� �p�o�s�s�i�b�l�e� �d�e�m�a�n�d�s� �t�h�a�t� �m�a�y� �b�e� �p�u�t� �u�p�o�n� �a�n� 

�a�p�p�l�i�c�a�t�i�o�n� �a�f�t�e�r� �i�t� �h�a�s� �b�e�e�n� �c�r�e�a�t�e�d�.� �U�n�d�o�u�b�t�e�d�l�y�,� �d�e�m�a�n�d�s� �w�i�l�l� �a�r�i�s�e� �w�h�i�c�h� �c�a�n�n�o�t� �b�e� 

�i�m�p�l�e�m�e�n�t�e�d� �w�i�t�h�o�u�t� �a� �m�a�j�o�r� �c�o�d�e� �r�e�v�i�s�i�o�n�.� �H�o�w�e�v�e�r�,� �a� �w�e�l�l� �d�e�s�i�g�n�e�d� �p�r�o�g�r�a�m� �s�h�o�u�l�d� �b�e� 

�f�l�e�x�i�b�l�e� �e�n�o�u�g�h� �t�o� �a�c�c�o�m�m�o�d�a�t�e� �r�e�a�s�o�n�a�b�l�e� �c�h�a�n�g�e�s� �a�n�d� �e�x�p�a�n�s�i�o�n�s�.� �T�h�e� �M�P�I�S� �s�h�o�u�l�d� 

�m�e�e�t� �t�h�i�s� �c�r�i�t�e�r�i�o�n�.� 

� � 
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�U�t�i�l�i�t�i�e�s� 

�P�r�o�g�r�a�m� �u�t�i�l�i�t�i�e�s� �o�f�t�e�n� �r�e�f�e�r� �t�o� �r�o�u�t�i�n�e�s� �w�h�i�c�h� �a�r�e� �p�r�o�v�i�d�e�d� �t�o� �f�a�c�i�l�i�t�a�t�e� �p�r�o�g�r�a�m�-�u�s�e�r� 

�i�n�t�e�r�a�c�t�i�o�n�.� �I�t� �c�a�n� �r�e�f�e�r� �t�o� �i�n�t�e�r�a�c�t�i�v�e� �t�o�o�l�s� �w�h�i�c�h� �a�l�l�o�w� �t�h�e� �u�s�e�r� �t�o� �c�u�s�t�o�m�i�z�e� �t�h�e� �l�a�y�o�u�t� �o�f� 

�t�h�e� �i�n�t�e�r�f�a�c�e�,� �o�r� �i�t� �c�a�n� �r�e�f�e�r� �t�o� �p�r�o�g�r�a�m� �f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �f�a�c�i�l�i�t�a�t�e� �a�d�d�i�t�i�o�n�s� �t�o� �t�h�e� �c�o�d�e�.� 

�R�e�g�a�r�d�l�e�s�s� �o�f� �t�h�e� �l�e�v�e�l� �o�f� �t�h�e�i�r� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �u�t�i�l�i�t�i�e�s� �p�r�o�v�i�d�e� �a� �s�i�m�p�l�e� �a�l�t�e�r�n�a�t�i�v�e� �t�o� �w�h�a�t� 

�w�o�u�l�d� �o�t�h�e�r�w�i�s�e� �r�e�q�u�i�r�e� �m�o�r�e� �c�o�m�p�l�i�c�a�t�e�d� �p�r�o�c�e�d�u�r�e�s� �b�y� �t�h�e� �u�s�e�r�.� 

�T�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �s�h�o�u�l�d� �p�r�o�v�i�d�e� �u�t�i�l�i�t�i�e�s� �w�h�i�c�h� �s�i�m�p�l�i�f�y� �p�r�o�g�r�a�m� 

�c�u�s�t�o�m�i�z�a�t�i�o�n�.� �I�t� �s�h�o�u�l�d� �p�r�o�v�i�d�e� �r�o�u�t�i�n�e�s� �t�o� �f�a�c�i�l�i�t�a�t�e� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �n�e�w� �p�h�a�s�e�s� �a�n�d� 

�p�a�r�a�m�e�t�e�r�s�.� �F�u�n�c�t�i�o�n�s� �w�h�i�c�h� �a�s�s�i�s�t� �t�h�e� �u�s�e�r� �i�n� �d�e�f�i�n�i�n�g� �s�e�t� �r�u�l�e�s� �u�n�i�q�u�e� �t�o� �i�n�d�i�v�i�d�u�a�l� 

�p�h�a�s�e�s� �a�n�d� �p�a�r�a�m�e�t�e�r�s� �s�h�o�u�l�d� �a�l�s�o� �b�e� �p�r�o�v�i�d�e�d�.� 

�P�o�r�t�a�b�i�l�i�t�y� 

�P�r�o�g�r�a�m� �p�o�r�t�a�b�i�l�i�t�y� �r�e�f�e�r�s� �t�o� �t�h�e� �a�b�i�l�i�t�y� �o�f� �a� �p�r�o�g�r�a�m� �t�o� �p�e�r�f�o�r�m� �c�o�r�r�e�c�t�l�y� �i�n� �d�i�f�f�e�r�e�n�t� 

�e�n�v�i�r�o�n�m�e�n�t�s�.� �A� �h�i�g�h�l�y� �p�o�r�t�a�b�l�e� �p�r�o�g�r�a�m�,� �f�o�r� �e�x�a�m�p�l�e�,� �m�a�y� �r�u�n� �o�n� �a�n� �I�B�M� �R�I�S�C�/�6�0�0�0�,� �a� 

�S�i�l�i�c�o�n� �G�r�a�p�h�i�c�s�,� �a�n�d� �a� �H�e�w�l�e�t�t� �P�a�c�k�a�r�d� �m�a�c�h�i�n�e�.� �S�i�n�c�e� �t�h�e� �n�u�m�b�e�r� �o�f� �m�a�c�h�i�n�e�s� �o�n� �w�h�i�c�h� 

�a� �p�r�o�g�r�a�m� �w�i�l�l� �b�e� �u�s�e�f�u�l� �i�s� �d�i�r�e�c�t�l�y� �r�e�l�a�t�e�d� �t�o� �t�h�e� �p�o�r�t�a�b�i�l�i�t�y� �a� �p�r�o�g�r�a�m� �d�i�s�p�l�a�y�s�,� �h�i�g�h� 

�p�o�r�t�a�b�i�l�i�t�y� �i�s� �q�u�i�c�k�l�y� �b�e�c�o�m�i�n�g� �a� �m�a�j�o�r� �d�e�s�i�g�n� �o�b�j�e�c�t�i�v�e� �i�n� �m�o�d�e�r�n� �p�r�o�g�r�a�m�s�.� 

�S�i�n�c�e� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �i�s� �i�n�t�e�n�d�e�d� �t�o� �b�e� �u�t�i�l�i�z�e�d� �b�y� �a� �n�u�m�b�e�r� �o�f� �d�i�f�f�e�r�e�n�t� 

�C�A�D� �s�y�s�t�e�m�s�,� �i�t� �i�s� �l�i�k�e�l�y� �t�h�a�t� �i�t� �w�i�l�l� �b�e� �i�m�p�l�e�m�e�n�t�e�d� �i�n� �d�i�f�f�e�r�e�n�t� �t�y�p�e�s� �o�f� �e�n�v�i�r�o�n�m�e�n�t�s�.� �T�o� 

�s�u�p�p�o�r�t� �s�u�c�h� �d�e�m�a�n�d�s�,� �t�h�e� �M�P�I�S� �s�h�o�u�l�d� �b�e� �h�i�g�h�l�y� �p�o�r�t�a�b�l�e� �(�i�.�e�.� �i�t� �s�h�o�u�l�d� �b�e� 

�m�a�c�h�i�n�e�-�i�n�d�e�p�e�n�d�e�n�t� �a�n�d� �g�r�a�p�h�i�c�s� �d�e�v�i�c�e�-�i�n�d�e�p�e�n�d�e�n�t�)�.� 

� � 
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�6�.�0� �D�E�S�I�G�N� �C�O�N�S�I�D�E�R�A�T�I�O�N�S� 

�O�v�e�r�v�i�e�w� 

�I�n� �o�r�d�e�r� �t�o� �s�a�t�i�s�f�y� �t�h�e� �o�b�j�e�c�t�i�v�e�s� �a�n�d� �r�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� �t�h�e� �t�h�e�s�i�s�,� �a� �g�o�o�d� �p�r�o�g�r�a�m� �d�e�s�i�g�n� �f�o�r� 

�t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �w�a�s� �r�e�q�u�i�r�e�d�.� �T�h�e� �f�l�e�x�i�b�i�l�i�t�y�,� �m�o�d�u�l�a�r�i�t�y�,� �a�n�d� 

�e�x�t�e�n�d�i�b�i�l�i�t�y� �r�e�q�u�i�r�e�d� �o�f� �t�h�e� �p�r�o�g�r�a�m� �m�a�d�e� �a�n� �o�b�j�e�c�t�-�o�r�i�e�n�t�e�d� �l�a�n�g�u�a�g�e� �t�h�e� �o�b�v�i�o�u�s� �c�h�o�i�c�e�.� 

�O�t�h�e�r� �c�o�n�s�i�d�e�r�a�t�i�o�n�s�,� �h�o�w�e�v�e�r�,� �w�e�r�e� �n�o�t� �s�o� �o�b�v�i�o�u�s�.� �A�m�o�n�g� �t�h�e� �d�e�s�i�g�n� �a�s�p�e�c�t�s� �c�o�n�s�i�d�e�r�e�d� 

�w�e�r�e� �t�h�e� �f�o�l�l�o�w�i�n�g�:� 

�e� �L�a�n�g�u�a�g�e� �s�e�l�e�c�t�i�o�n� 

�e� �O�b�j�e�c�t� �r�e�l�a�t�i�o�n�s�h�i�p�s� 

�e� �P�r�o�g�r�a�m� �m�a�i�n�t�a�i�n�a�b�i�l�i�t�y� 

�@� �D�a�t�a� �h�a�n�d�l�i�n�g� 

�e� �I�n�t�e�r�f�a�c�e� �l�a�y�o�u�t� 

�B�e�f�o�r�e� �c�o�d�i�n�g� �w�a�s� �i�n�i�t�i�a�t�e�d�,� �a�n� �o�u�t�l�i�n�e� �o�f� �t�h�e� �s�y�s�t�e�m�a�t�i�c� �a�p�p�r�o�a�c�h� �t�o� �b�e� �u�s�e�d� �i�n� �t�h�e� 

�c�r�e�a�t�i�o�n� �o�f� �t�h�e� �s�y�s�t�e�m� �w�a�s� �d�e�v�e�l�o�p�e�d�.� �A� �g�r�a�p�h�i�c�a�l� �r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �p�r�o�c�e�d�u�r�e� 

�f�o�l�l�o�w�e�d� �i�n� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �t�h�e� �s�y�s�t�e�m� �i�s� �g�i�v�e�n� �i�n� �f�i�g�u�r�e� �3�.� �T�h�e� �u�s�e�r� �r�e�q�u�i�r�e�m�e�n�t�s� �w�e�r�e� 
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�-� �U�S�E�R� �F�R�I�E�N�D�L�I�N�E�S�S� 
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�:� �D�e�s�i�g�n� �o�f� 
�:� �C�l�a�s�s�e�s� 

�\� �O�M� �e�e� �o�e� �-� �L�A�N�G�U�A�G�E� �S�E�L�E�C�T�I�O�N� 

�~� �-� �O�B�J�E�C�T� �R�E�L�A�T�I�O�N�S�H�I�P�S� 

�-� �M�A�I�N�T�A�I�N�A�B�I�L�I�T�Y� 

�-� �D�A�T�A� �H�A�N�D�L�I�N�G� 
�I�m�p�l�e�m�e�n�t�a�t�i�o�n� � � � 

� � � 
� � � 

�M�i�s�s�i�o�n� �P�r�o�f�i�l�e� 
�I�n�p�u�t� �S�y�s�t�e�m� 

� � � � 

�I�n�t�e�g�r�a�t�i�o�n� �w�i�t�h� 
�A�C�S�Y�N�T� 

� � 

�F�i�g�u�r�e� �3�.� �A�p�p�r�o�a�c�h� �t�o� �t�h�e� �D�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �M�P�I�S� 

� � �D�e�s�i�g�n� �C�o�n�s�i�d�e�r�a�t�i�o�n�s



�r�e�v�i�e�w�e�d� �e�x�t�e�n�s�i�v�e�l�y� �t�o� �e�n�s�u�r�e� �t�h�a�t� �t�h�e� �f�i�n�a�l� �p�r�o�d�u�c�t� �m�e�t� �n�o�t� �o�n�l�y� �t�h�e� �e�n�d� �u�s�e�r�'�s� �n�e�e�d�s�,� �b�u�t� 

�a�l�s�o� �t�h�e� �n�e�e�d�s� �o�f� �t�h�o�s�e� �w�i�s�h�i�n�g� �t�o� �m�a�k�e� �f�u�t�u�r�e� �e�x�t�e�n�s�i�o�n�s� �a�n�d� �i�m�p�r�o�v�e�m�e�n�t�s� �t�o� �t�h�e� �c�o�d�e�.� 

�R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �f�r�o�m� �c�o�m�p�a�n�i�e�s� �a�n�d� �g�o�v�e�r�n�m�e�n�t� �a�g�e�n�c�i�e�s�,� �s�u�c�h� �a�s� �L�o�c�k�h�e�e�d� �a�n�d� 

�N�A�S�A�,� �h�e�l�p�e�d� �g�u�i�d�e� �t�h�e� �f�i�n�a�l� �c�o�n�f�i�g�u�r�a�t�i�o�n� �o�f� �t�h�e� �i�n�t�e�r�f�a�c�e�.� 

�T�o� �s�a�t�i�s�f�y� �t�h�e�s�e� �r�e�q�u�i�r�e�m�e�n�t�s� �m�u�c�h� �e�m�p�h�a�s�i�s� �w�a�s� �p�l�a�c�e�d� �o�n� �t�h�e� �o�b�j�e�c�t�-�o�r�i�e�n�t�e�d� �d�e�s�i�g�n� �o�f� 

�t�h�e� �s�y�s�t�e�m�.� �A�t�t�e�n�t�i�o�n� �w�a�s� �g�i�v�e�n� �t�o� �s�u�c�h� �m�a�t�t�e�r�s� �a�s� �i�n�t�e�r�-�o�b�j�e�c�t� �r�e�l�a�t�i�o�n�s�h�i�p�s�,� �o�b�j�e�c�t� 

�m�a�n�i�p�u�l�a�t�i�o�n� �r�o�u�t�i�n�e�s�,� �a�n�d� �t�h�e� �m�o�d�u�l�a�r�i�t�y� �o�f� �t�h�e� �o�v�e�r�a�l�l� �p�r�o�g�r�a�m�.� 

�P�r�o�g�r�a�m� �D�e�s�i�g�n� �C�o�n�s�i�d�e�r�a�t�i�o�n�s� 

�O�B�J�E�C�T�-�O�R�I�E�N�T�E�D� �D�E�S�I�G�N� �A�N�D� �L�A�N�G�U�A�G�E� �S�E�L�E�C�T�I�O�N� 

�T�h�e� �c�o�m�p�a�t�i�b�i�l�i�t�y� �a�n�d� �e�x�t�e�n�d�i�b�i�l�i�t�y� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �m�a�d�e� 

�a�n� �o�b�j�e�c�t�-�o�r�i�e�n�t�e�d� �l�a�n�g�u�a�g�e� �a� �n�a�t�u�r�a�l� �s�e�l�e�c�t�i�o�n�.� �C�+�+�,� �b�e�i�n�g� �o�n�e� �o�f� �t�h�e� �m�o�s�t� �a�c�c�e�s�s�i�b�l�e� �a�n�d� 

�w�i�d�e�l�y� �u�s�e�d� �o�b�j�e�c�t�-�o�r�i�e�n�t�e�d� �l�a�n�g�u�a�g�e�,� �w�a�s� �s�e�l�e�c�t�e�d� �a�s� �t�h�e� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e�.� �C�+�+� �i�s� �a� 

�s�u�p�e�r�s�e�t� �o�f� �t�h�e� �C� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e�.� �T�h�u�s�,� �n�o�t� �o�n�l�y� �d�o�e�s� �i�t� �p�r�o�v�i�d�e� �t�h�e� �p�o�w�e�r�f�u�l� 

�f�e�a�t�u�r�e�s� �w�h�i�c�h� �m�a�k�e� �o�b�j�e�c�t�-�o�r�i�e�n�t�e�d� �p�r�o�g�r�a�m�m�i�n�g� �a�p�p�e�a�l�i�n�g�,� �i�t� �a�l�s�o� �s�u�p�p�o�r�t�s� �t�h�e� �v�a�s�t� 

�l�i�b�r�a�r�y� �o�f� �f�u�n�c�t�i�o�n�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �C� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e�.� 

�C�+�+�,� �l�i�k�e� �o�t�h�e�r� �o�b�j�e�c�t�-�o�r�i�e�n�t�e�d� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e�s�,� �s�u�p�p�o�r�t�s� �p�o�l�y�m�o�r�p�h�i�s�m�,� �f�u�n�c�t�i�o�n� 

�o�v�e�r�l�o�a�d�i�n�g�,� �i�n�h�e�r�i�t�a�n�c�e�,� �a�n�d� �d�a�t�a�/�f�u�n�c�t�i�o�n� �e�n�c�a�p�s�u�l�a�t�i�o�n�.� �T�h�e�s�e� �f�e�a�t�u�r�e�s� �a�l�l�o�w� �f�o�r� �m�o�r�e� 

�e�f�f�i�c�i�e�n�t�,� �f�l�e�x�i�b�l�e� �c�o�d�e� �t�h�a�n� �w�o�u�l�d� �o�t�h�e�r�w�i�s�e� �b�e� �p�o�s�s�i�b�l�e�.� �I�n� �t�h�e� �c�a�s�e� �o�f� �t�h�e� �M�P�I�S�,� �t�h�e� 

�i�n�h�e�r�i�t�a�n�c�e� �a�n�d� �o�v�e�r�l�o�a�d�i�n�g� �f�e�a�t�u�r�e�s� �a�r�e� �e�s�p�e�c�i�a�l�l�y� �u�s�e�f�u�l�.� �I�n�h�e�r�i�t�a�n�c�e� �a�l�l�o�w�s� �t�h�e� �r�e�u�s�a�b�i�l�i�t�y� 

�o�f� �c�o�d�e ��t�h�e� �g�e�n�e�r�a�l� �f�e�a�t�u�r�e�s� �o�f� �a�n� �o�b�j�e�c�t� �c�a�n� �b�e� �s�p�e�c�i�f�i�e�d� �i�n� �a� �s�i�n�g�l�e� �b�a�s�e� �c�l�a�s�s� �w�h�i�c�h� �c�a�n� 

�t�h�e�n� �b�e� �i�n�h�e�r�i�t�e�d� �b�y� �d�e�r�i�v�e�d� �c�l�a�s�s�e�s� �e�x�h�i�b�i�t�i�n�g� �t�h�e�s�e� �f�e�a�t�u�r�e�s�.� �O�v�e�r�l�o�a�d�i�n�g� �i�s� �u�s�e�f�u�l� �i�n� 

� � 
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�w�r�i�t�i�n�g� �c�o�m�p�a�c�t� �a�n�d� �r�e�a�d�a�b�l�e� �c�o�d�e�.� �F�u�n�c�t�i�o�n�s� �w�i�t�h� �t�h�e� �s�a�m�e� �n�a�m�e� �c�a�n� �r�e�f�e�r� �t�o� �d�i�f�f�e�r�e�n�t� 

�r�o�u�t�i�n�e�s� �b�a�s�e�d� �o�n� �t�h�e� �a�r�g�u�m�e�n�t�s� �u�s�e�d� �w�h�e�n� �c�a�l�l�i�n�g� �t�h�e�m�.� �T�h�u�s�,� �f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �p�e�r�f�o�r�m� 

�s�i�m�i�l�a�r� �o�p�e�r�a�t�i�o�n�s�,� �b�u�t� �w�h�i�c�h� �m�u�s�t� �p�e�r�f�o�r�m� �t�h�e�m� �d�i�f�f�e�r�e�n�t�l�y� �f�o�r� �d�i�f�f�e�r�e�n�t� �a�r�g�u�m�e�n�t� �t�y�p�e�s�,� 

�c�a�n� �b�e� �o�v�e�r�l�o�a�d�e�d�.� �T�h�i�s� �e�l�i�m�i�n�a�t�e�s� �t�h�e� �n�e�e�d� �t�o� �e�m�p�l�o�y� �a� �d�i�f�f�e�r�e�n�t� �f�u�n�c�t�i�o�n� �n�a�m�e� �f�o�r� �e�a�c�h� 

�v�e�r�s�i�o�n� �o�f� �t�h�e� �r�o�u�t�i�n�e�.� 

�T�h�e� �n�u�m�e�r�o�u�s� �b�e�n�e�f�i�t�s� �o�b�j�e�c�t�-�o�r�i�e�n�t�e�d� �p�r�o�g�r�a�m�m�i�n�g� �p�r�o�v�i�d�e�s�,� �h�o�w�e�v�e�r�,� �p�r�o�v�e� �e�v�e�n� �m�o�r�e� 

�v�a�l�u�a�b�l�e� �i�n� �d�e�v�e�l�o�p�i�n�g� �m�a�i�n�t�a�i�n�a�b�l�e� �c�o�d�e�.� �C�l�a�s�s� �e�n�c�a�p�s�u�l�a�t�i�o�n� �a�l�l�o�w�s� �f�o�r� �t�h�e� �s�i�m�p�l�i�f�i�c�a�t�i�o�n� 

�o�f� �c�o�d�e� �d�e�b�u�g�g�i�n�g�,� �e�d�i�t�i�n�g�,� �a�n�d� �e�x�p�a�n�s�i�o�n�.� 

�F�o�r� �a� �c�o�m�p�l�e�t�e� �d�i�s�c�u�s�s�i�o�n� �o�f� �o�b�j�e�c�t�-�o�r�i�e�n�t�e�d� �d�e�s�i�g�n� �t�h�e� �r�e�a�d�e�r� �s�h�o�u�l�d� �r�e�f�e�r� �t�o� �[�B�o�o�c�9�1�]�.� 

�O�B�J�E�C�T� �R�E�L�A�T�I�O�N�S�H�I�P�S� 

�T�h�e� �k�e�y� �t�o� �a� �s�u�c�c�e�s�s�f�u�l� �o�b�j�e�c�t�-�o�r�i�e�n�t�e�d� �p�r�o�g�r�a�m� �d�e�s�i�g�n� �i�s� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �p�r�o�p�e�r� 

�r�e�l�a�t�i�o�n�s�h�i�p�s� �b�e�t�w�e�e�n� �t�h�e� �v�a�r�i�o�u�s� �c�l�a�s�s�e�s� �(�i�.�e�.� �o�b�j�e�c�t�s�)�.� �T�h�e� �d�e�s�i�g�n� �o�f� �t�h�e� �c�l�a�s�s� �h�i�e�r�a�r�c�h�y� 

�g�r�e�a�t�l�y� �i�n�f�l�u�e�n�c�e�s� �t�h�e� �f�l�e�x�i�b�i�l�i�t�y� �a�n�d� �r�o�b�u�s�t�n�e�s�s� �t�h�e� �f�i�n�a�l� �c�o�d�e� �w�i�l�l� �e�x�h�i�b�i�t�.� �T�h�e� �m�o�t�i�v�a�t�i�o�n� 

�f�o�r� �o�b�j�e�c�t�-�o�r�i�e�n�t�e�d� �d�e�s�i�g�n� �i�s� �a�n� �a�t�t�e�m�p�t� �t�o� �c�r�e�a�t�e� �c�l�a�s�s� �r�e�l�a�t�i�o�n�s�h�i�p�s� �w�h�i�c�h� �m�i�m�i�c� �t�h�e� 

�r�e�l�a�t�i�o�n�s�h�i�p�s� �f�o�u�n�d� �i�n� �t�h�e� �r�e�a�l� �w�o�r�l�d� �[�E�n�t�s�9�0�]�.� �T�h�e� �o�b�j�e�c�t�i�v�e� �i�s� �t�o� �i�d�e�n�t�i�f�y� �t�h�e� �m�o�s�t� �b�a�s�i�c� 

�o�b�j�e�c�t�s� �(�b�a�s�e� �c�l�a�s�s�e�s�)� �t�h�a�t� �m�a�y� �b�e� �d�e�f�i�n�e�d� �a�n�d� �h�a�v�e� �t�h�e�m� �s�e�r�v�e� �a�s� �t�h�e� �b�u�i�l�d�i�n�g� �b�l�o�c�k�s� �f�o�r� 

�m�o�r�e� �c�o�m�p�l�e�x� �o�n�e�s� �(�d�e�r�i�v�e�d� �c�l�a�s�s�e�s�)�.� �B�a�s�i�c� �o�b�j�e�c�t�s� �u�s�u�a�l�l�y� �r�e�f�l�e�c�t� �t�h�e� �c�o�m�m�o�n�a�l�t�i�e�s� 

�e�x�h�i�b�i�t�e�d� �b�y� �t�h�e� �m�o�r�e� �c�o�m�p�l�i�c�a�t�e�d� �o�b�j�e�c�t�s�.� �O�n�e� �w�a�y� �t�o� �l�o�o�k� �a�t� �c�l�a�s�s� �h�i�e�r�a�r�c�h�y� �i�s� �b�y� 

�e�n�v�i�s�i�o�n�i�n�g� �t�h�e� �d�e�r�i�v�e�d� �c�l�a�s�s�e�s� �a�s� �b�e�i�n�g� �m�o�r�e� �s�p�e�c�i�f�i�c� �i�n�s�t�a�n�c�e�s� �o�f� �t�h�e� �b�a�s�e� �c�l�a�s�s�.� �F�i�g�u�r�e� �4� 

�p�r�e�s�e�n�t�s� �a� �r�e�a�l�-�l�i�f�e� �a�n�a�l�o�g�y�.� �T�h�e� �i�l�l�u�s�t�r�a�t�i�o�n� �d�e�p�i�c�t�s� �a� �c�o�w� �a�s� �b�e�i�n�g� �a� �m�o�r�e� �s�p�e�c�i�f�i�c� �i�n�s�t�a�n�c�e� 

�o�f� �a� �h�e�r�b�i�v�o�r�e� �w�h�i�c�h�,� �i�n� �t�u�r�n�,� �i�s� �a� �m�o�r�e� �s�p�e�c�i�f�i�c� �i�n�s�t�a�n�c�e� �o�f� �a�n� �a�n�i�m�a�l�.� �T�h�u�s�,� �i�f� �t�h�e�s�e� 

�e�x�a�m�p�l�e�s� �a�r�e� �t�h�o�u�g�h�t� �o�f� �a�s� �b�e�i�n�g� �c�l�a�s�s�e�s�,� �"�a�n�i�m�a�l�s�"� �s�e�r�v�e�s� �a�s� �a� �b�a�s�e� �c�l�a�s�s� �t�o� �i�t�s� �d�e�r�i�v�e�d� 

�c�l�a�s�s�  ��h�e�r�b�i�v�o�r�e�s �� �a�n�d� �"�h�e�r�b�i�v�o�r�e�s�"� �s�e�r�v�e�s� �a�s� �a� �b�a�s�e� �c�l�a�s�s� �t�o� �i�t�s� �d�e�r�i�v�e�d� �c�l�a�s�s� �"�c�o�w�"�.� 
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 ��°�°� �C�a�r�n�v�o�r�e�s� �2� �B�y�e� �H�e�r�b�i�v�o�r�e�s� 

� � 

�;� �C�o�y�o�t�e� �e�e� �C�o�w� �H�o�r�s�e� � � � � 

�F�i�g�u�r�e� �4�.� �R�e�a�l�-�L�i�f�e� �O�b�j�e�c�t� �A�n�a�l�o�g�y� 
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�E�X�T�E�N�D�I�B�I�L�I�T�Y� �A�N�D� �M�A�I�N�T�A�I�N�A�B�I�L�I�T�Y� 

�E�x�t�e�n�d�i�b�i�l�i�t�y� �r�e�f�e�r�s� �t�o� �h�o�w� �e�a�s�i�l�y� �e�x�i�s�t�i�n�g� �c�o�d�e� �c�a�n� �b�e� �m�o�d�i�f�i�e�d� �t�o� �a�c�c�o�m�m�o�d�a�t�e� �n�e�w� 

�r�e�q�u�i�r�e�m�e�n�t�s�.� �A�s� �p�r�o�g�r�a�m�s� �b�e�c�o�m�e� �m�o�r�e� �c�o�m�p�l�e�x ��p�e�r�f�o�r�m�i�n�g� �m�u�l�t�i�p�l�e� �t�a�s�k�s�,� �o�p�e�r�a�t�i�n�g� 

�a�c�r�o�s�s� �p�l�a�t�f�o�r�m�s�,� �s�u�p�p�o�r�t�i�n�g� �a�c�t�i�v�e� �l�i�n�k�s� �w�i�t�h� �o�t�h�e�r� �a�p�p�l�i�c�a�t�i�o�n�s�,� �e�t�c�. ��e�x�t�e�n�d�i�b�i�l�i�t�y� �h�a�s� 

�d�e�v�e�l�o�p�e�d� �i�n�t�o� �a� �v�i�t�a�l� �c�o�n�s�i�d�e�r�a�t�i�o�n� �i�n� �p�r�o�g�r�a�m� �d�e�s�i�g�n�.� �T�h�e� �k�e�y� �t�o� �d�e�s�i�g�n�i�n�g� �e�x�t�e�n�d�i�b�l�e� 

�c�o�d�e� �i�s� �i�n�s�t�i�l�l�i�n�g� �i�t� �w�i�t�h� �a� �h�i�g�h� �d�e�g�r�e�e� �o�f� �m�o�d�u�l�a�r�i�t�y�.� �I�n� �t�h�i�s� �m�a�n�n�e�r�,� �w�h�e�n�e�v�e�r� �a�d�d�i�t�i�o�n�s� �t�o� 

�t�h�e� �p�r�o�g�r�a�m� �a�r�e� �m�a�d�e�,� �a� �c�o�m�p�l�e�t�e�l�y� �s�e�p�a�r�a�t�e� �m�o�d�u�l�e� �c�a�n� �b�e� �c�r�e�a�t�e�d� �i�n�d�e�p�e�n�d�e�n�t� �o�f� �t�h�e� 

�e�x�i�s�t�i�n�g� �c�o�d�e� �a�n�d� �s�i�m�p�l�y� �b�e� �"�p�l�u�g�g�e�d�"� �i�n�t�o� �t�h�e� �p�r�o�g�r�a�m�.� �W�i�t�h� �a� �p�r�o�p�e�r� �p�r�o�g�r�a�m� �d�e�s�i�g�n�,� 

�t�h�e� �m�o�d�i�f�i�c�a�t�i�o�n�s� �r�e�q�u�i�r�e�d� �f�o�r� �t�h�e� �"�p�l�u�g�g�i�n�g�"� �p�r�o�c�e�s�s� �i�s� �u�s�u�a�l�l�y� �m�i�n�i�m�a�l�.� 

�C�l�a�s�s�e�s�,� �i�n� �o�b�j�e�c�t�-�o�r�i�e�n�t�e�d� �p�r�o�g�r�a�m�m�i�n�g�,� �a�r�e� �m�o�d�u�l�a�r� �b�y� �t�h�e�i�r� �v�e�r�y� �n�a�t�u�r�e�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� 

�l�a�n�g�u�a�g�e�s� �s�u�c�h� �a�s� �C�+�+� �a�r�e� �i�d�e�a�l� �f�o�r� �c�r�e�a�t�i�n�g� �e�x�t�e�n�d�i�b�l�e� �a�n�d� �m�a�i�n�t�a�i�n�a�b�l�e� �c�o�d�e�.� 

�O�b�j�e�c�t�-�o�r�i�e�n�t�e�d� �p�r�o�g�r�a�m�m�i�n�g�,� �h�o�w�e�v�e�r�,� �o�f�f�e�r�s� �a�n� �e�v�e�n� �m�o�r�e� �p�o�w�e�r�f�u�l� �c�o�n�c�e�p�t� �f�o�r� 

�m�a�i�n�t�a�i�n�a�b�i�l�i�t�y ��e�n�c�a�p�s�u�l�a�t�i�o�n�.� �D�a�t�a� �a�n�d� �f�u�n�c�t�i�o�n�s� �w�i�t�h�i�n� �c�l�a�s�s�e�s� �m�a�y� �b�e� �"�e�n�c�a�p�s�u�l�a�t�e�d�"� 

�f�r�o�m� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �p�r�o�g�r�a�m� �s�u�c�h� �t�h�a�t� �t�h�e�y� �a�r�e� �l�i�m�i�t�e�d� �i�n� �d�e�f�i�n�i�t�i�o�n� �t�o� �t�h�e� �c�l�a�s�s� �i�n� �w�h�i�c�h� 

�t�h�e�y� �a�r�e� �d�e�f�i�n�e�d�.� �A�c�c�e�s�s� �t�o� �t�h�e�s�e� �f�u�n�c�t�i�o�n�s� �f�r�o�m� �t�h�e� �o�u�t�s�i�d�e� �i�s� �r�e�s�t�r�i�c�t�e�d� �t�o� �p�u�b�l�i�c� �f�u�n�c�t�i�o�n�s� 

�w�h�i�c�h� �t�h�e� �p�r�o�g�r�a�m�m�e�r� �d�e�f�i�n�e�s�.� �T�h�e� �i�n�n�e�r� �w�o�r�k�i�n�g� �o�f� �s�u�c�h� �c�l�a�s�s�e�s�,� �i�n� �e�s�s�e�n�c�e�,� �t�a�k�e� �o�n� �t�h�e� 

�n�a�t�u�r�e� �o�f� �"�b�l�a�c�k� �b�o�x�e�s�"� �t�o� �o�t�h�e�r� �p�r�o�g�r�a�m�m�e�r�s� �w�i�s�h�i�n�g� �t�o� �u�s�e� �t�h�e�m�.� �P�r�o�g�r�a�m�m�e�r�s� �u�t�i�l�i�z�e� 

�t�h�e�s�e� �c�l�a�s�s�e�s� �t�h�r�o�u�g�h� �t�h�e� �p�u�b�l�i�c� �f�u�n�c�t�i�o�n�s� �p�r�o�v�i�d�e�d� �w�i�t�h�o�u�t� �n�e�e�d�i�n�g� �t�o� �u�n�d�e�r�s�t�a�n�d� �t�h�e� 

�d�e�t�a�i�l�s� �o�f� �h�o�w� �t�h�e� �c�l�a�s�s�e�s� �w�o�r�k�.� �M�o�r�e�o�v�e�r�,� �b�e�c�a�u�s�e� �t�h�e� �d�a�t�a� �a�n�d� �f�u�n�c�t�i�o�n�s� �a�r�e� �f�u�l�l�y� 

�e�n�c�a�p�s�u�l�a�t�e�d�,� �n�e�w�l�y� �c�r�e�a�t�e�d� �c�o�d�e� �i�s� �g�u�a�r�a�n�t�e�e�d� �t�o� �n�e�v�e�r� �a�f�f�e�c�t� �t�h�e� �c�o�d�e� �a�l�r�e�a�d�y� �i�n� 

�e�x�i�s�t�e�n�c�e ��a�n� �e�x�t�r�e�m�e�l�y� �p�o�w�e�r�f�u�l� �f�e�a�t�u�r�e� �f�o�r� �p�r�o�g�r�a�m� �e�x�t�e�n�d�i�b�i�l�i�t�y�.� 
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�D�A�T�A� �H�A�N�D�L�I�N�G� 

�T�h�e� �m�e�t�h�o�d� �b�y� �w�h�i�c�h� �d�a�t�a� �i�s� �h�a�n�d�l�e�d� �i�n� �a� �p�r�o�g�r�a�m� �g�r�e�a�t�l�y� �i�n�f�l�u�e�n�c�e�s� �t�h�e� �e�f�f�i�c�i�e�n�c�y� �a�n�d� 

�p�e�r�f�o�r�m�a�n�c�e� �o�f� �a� �p�r�o�g�r�a�m�.� �S�p�e�e�d� �o�f� �p�r�o�g�r�a�m� �e�x�e�c�u�t�i�o�n� �i�s� �u�s�u�a�l�l�y� �t�h�e� �p�r�i�m�a�r�y� �c�a�s�u�a�l�t�y� �i�n� �a� 

�p�o�o�r�l�y� �d�e�s�i�g�n�e�d� �c�o�d�e� �a�n�d� �p�r�o�v�e�s� �t�o� �b�e� �d�e�t�r�i�m�e�n�t�a�l� �i�n� �t�h�e� �e�f�f�e�c�t�i�v�e� �u�s�e� �o�f� �t�h�e� �p�r�o�g�r�a�m�.� 

�P�r�o�p�e�r� �d�a�t�a� �h�a�n�d�l�i�n�g�,� �h�o�w�e�v�e�r�,� �e�n�t�a�i�l�s� �m�o�r�e� �t�h�a�n� �t�h�e� �e�f�f�i�c�i�e�n�c�y� �o�f� �h�o�w� �d�a�t�a� �i�s� �p�r�o�c�e�s�s�e�d�.� 

�I�t� �a�l�s�o� �i�n�c�l�u�d�e�s� �e�f�f�i�c�i�e�n�t� �m�e�m�o�r�y� �m�a�n�a�g�e�m�e�n�t�.� �T�h�e� �d�y�n�a�m�i�c� �a�l�l�o�c�a�t�i�o�n� �o�f� �m�e�m�o�r�y� �a�s� �i�t� �i�s� 

�r�e�q�u�i�r�e�d� �k�e�e�p�s� �t�h�e� �a�m�o�u�n�t� �o�f� �m�e�m�o�r�y� �t�h�e� �c�o�m�p�u�t�e�r� �m�u�s�t� �d�e�v�o�t�e� �t�o� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �t�o� �a� 

�m�i�n�i�m�u�m�.� �M�o�r�e�o�v�e�r�,� �s�u�c�h� �a�l�l�o�c�a�t�e�d� �m�e�m�o�r�y� �c�a�n� �b�e� �f�r�e�e�d� �o�n�c�e� �i�t� �i�s� �n�o� �l�o�n�g�e�r� �n�e�e�d�e�d�.� 

�K�e�e�p�i�n�g� �m�e�m�o�r�y� �r�e�q�u�i�r�e�m�e�n�t�s� �t�o� �a� �m�i�n�i�m�u�m� �i�s� �b�e�c�o�m�i�n�g� �i�n�c�r�e�a�s�i�n�g�l�y� �i�m�p�o�r�t�a�n�t� �t�o� �t�o�d�a�y�'�s� 

�a�p�p�l�i�c�a�t�i�o�n�s�.� �A�l�t�h�o�u�g�h� �m�e�m�o�r�y� �a�n�d� �p�r�o�c�e�s�s�i�n�g� �s�p�e�e�d�s� �o�f� �m�o�d�e�r�n� �c�o�m�p�u�t�e�r�s� �i�s� 

�p�r�o�g�r�e�s�s�i�v�e�l�y� �i�n�c�r�e�a�s�i�n�g�,� �t�h�e� �d�a�y�s� �w�h�e�n� �a�n� �e�n�t�i�r�e� �m�a�c�h�i�n�e� �w�a�s� �d�e�v�o�t�e�d� �t�o� �r�u�n�n�i�n�g� �a� �s�i�n�g�l�e� 

�a�p�p�l�i�c�a�t�i�o�n� �a�r�e� �q�u�i�c�k�l�y� �d�i�s�a�p�p�e�a�r�i�n�g�.� �M�a�c�h�i�n�e�s� �t�o�d�a�y� �o�f�t�e�n� �r�u�n� �m�u�l�t�i�p�l�e� �p�r�o�c�e�s�s�e�s� 

�s�i�m�u�l�t�a�n�e�o�u�s�l�y�.� �C�a�r�e� �m�u�s�t� �b�e� �t�a�k�e�n� �t�o� �e�n�s�u�r�e� �t�h�a�t� �a�n� �a�p�p�l�i�c�a�t�i�o�n� �d�o�e�s� �n�o�t� �h�o�a�r�d� 

�u�n�n�e�c�e�s�s�a�r�y� �r�e�s�o�u�r�c�e�s� �f�r�o�m� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �s�y�s�t�e�m�.� 

�I�N�T�E�R�F�A�C�E� �L�A�Y�O�U�T� 

�T�h�e� �p�r�o�p�e�r� �d�e�s�i�g�n� �o�f� �t�h�e� �u�s�e�r� �i�n�t�e�r�f�a�c�e� �i�s� �p�e�r�h�a�p�s� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �p�h�a�s�e� �i�n� �t�h�e� 

�d�e�v�e�l�o�p�m�e�n�t� �o�f� �a�n� �i�n�t�e�r�a�c�t�i�v�e� �p�r�o�g�r�a�m�.� �T�h�e� �u�s�e�r� �i�n�t�e�r�f�a�c�e� �a�c�t�s� �a�s� �t�h�e� �c�o�m�m�u�n�i�c�a�t�i�o�n� �b�r�i�d�g�e� 

�b�e�t�w�e�e�n� �t�h�e� �u�s�e�r� �a�n�d� �t�h�e� �p�r�o�g�r�a�m�.� �T�h�u�s�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �h�o�w� �p�o�w�e�r�f�u�l� �o�r� �e�f�f�i�c�i�e�n�t� �a� 

�p�r�o�g�r�a�m� �m�a�y� �b�e�,� �a� �p�o�o�r�l�y� �d�e�s�i�g�n�e�d� �i�n�t�e�r�f�a�c�e� �w�i�l�l� �r�e�n�d�e�r� �i�t� �u�s�e�l�e�s�s� �i�f� �t�h�e� �u�s�e�r� �i�s� �u�n�a�b�l�e� �t�o� 

�u�t�i�l�i�z�e� �i�t� �e�f�f�i�c�i�e�n�t�l�y� �a�n�d� �c�o�r�r�e�c�t�l�y�.� 

�I�n� �d�e�s�i�g�n�i�n�g� �a� �g�o�o�d� �i�n�t�e�r�f�a�c�e�,� �c�e�r�t�a�i�n� �c�o�n�s�i�d�e�r�a�t�i�o�n�s� �m�u�s�t� �b�e� �m�a�i�n�t�a�i�n�e�d�.� �T�h�e� �d�e�m�a�n�d�s� 

�m�a�d�e� �u�p�o�n� �t�h�e� �u�s�e�r� �s�h�o�u�l�d� �b�e� �k�e�p�t� �t�o� �a� �m�i�n�i�m�u�m�.� �S�u�f�f�i�c�i�e�n�t� �i�n�t�e�r�a�c�t�i�o�n� �a�n�d� �c�o�m�m�u�n�i�c�a�t�i�o�n� 

� � 
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�s�h�o�u�l�d� �b�e� �p�r�o�v�i�d�e�d� �t�o� �h�e�l�p� �t�h�e� �u�s�e�r� �e�f�f�e�c�t�i�v�e�l�y� �u�s�e� �t�h�e� �p�r�o�g�r�a�m�.� �H�o�w�e�v�e�r�,� �a�n�y� 

�u�n�n�e�c�e�s�s�a�r�y� �i�n�t�e�r�a�c�t�i�o�n�s� �s�e�r�v�e� �o�n�l�y� �t�o� �d�e�t�r�a�c�t� �f�r�o�m� �t�h�e� �e�f�f�i�c�i�e�n�t� �u�s�e� �o�f� �t�h�e� �p�r�o�g�r�a�m� �a�n�d� 

�s�h�o�u�l�d� �t�h�e�r�e�f�o�r�e� �b�e� �a�v�o�i�d�e�d�.� �T�o� �a�v�o�i�d� �c�o�n�f�u�s�i�o�n� �a�n�d� �e�r�r�o�r�s� �a�l�l� �o�p�t�i�o�n�s� �a�n�d� �r�e�q�u�e�s�t�s� �m�a�d�e� 

�b�y� �t�h�e� �i�n�t�e�r�f�a�c�e� �s�h�o�u�l�d� �b�e� �m�a�d�e� �s�e�l�f�-�e�v�i�d�e�n�t� �t�o� �t�h�e� �u�s�e�r�.� �I�f� �i�t� �i�s� �u�n�a�b�l�e� �t�o� �d�o� �s�o�,� �t�h�e� 

�i�n�t�e�r�f�a�c�e� �s�h�o�u�l�d� �p�r�o�v�i�d�e� �a� �s�a�f�e�t�y� �m�e�c�h�a�n�i�s�m�,� �s�u�c�h� �a�s� �a� �r�e�q�u�e�s�t� �f�o�r� �c�o�n�f�i�r�m�a�t�i�o�n�,� �i�n� �o�r�d�e�r� �t�o� 

�e�n�s�u�r�e� �t�h�a�t� �t�h�e� �u�s�e�r� �i�s� �f�u�l�l�y� �a�w�a�r�e� �o�f� �t�h�e� �r�a�m�i�f�i�c�a�t�i�o�n�s� �o�f� �t�h�e� �a�c�t�i�o�n� �t�o� �b�e� �p�e�r�f�o�r�m�e�d�.� 

�F�i�n�a�l�l�y�,� �a� �c�o�n�s�i�s�t�e�n�t� �l�o�o�k� �a�n�d� �f�e�e�l� �s�h�o�u�l�d� �b�e� �p�r�o�v�i�d�e�d� �t�o� �t�h�e� �u�s�e�r�.� �M�e�n�u�s�,� �b�u�t�t�o�n�s�,� 

�m�e�s�s�a�g�e�s�,� �r�e�q�u�e�s�t�s�,� �e�t�c�.�,� �s�h�o�u�l�d� �b�e� �c�o�n�s�i�s�t�e�n�t� �i�n� �t�h�e�i�r� �a�p�p�e�a�r�a�n�c�e� �a�n�d� �i�n� �t�h�e� �a�c�t�i�o�n�s� �t�h�e�y� 

�p�e�r�f�o�r�m�.� �I�t�e�m�s� �w�h�i�c�h� �p�e�r�f�o�r�m� �u�n�e�x�p�e�c�t�e�d�l�y� �s�h�o�u�l�d� �b�e� �f�u�l�l�y� �e�x�p�l�a�i�n�e�d� �a�n�d� �a� �r�e�q�u�e�s�t� �f�o�r� 

�c�o�m�m�a�n�d� �c�o�n�f�i�r�m�a�t�i�o�n� �s�h�o�u�l�d� �b�e� �i�s�s�u�e�d�.� 
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�7�.�0� �T�H�E� �M�I�S�S�I�O�N� �P�R�O�F�I�L�E� �I�N�P�U�T� �S�Y�S�T�E�M� 

�C�l�a�s�s� �S�t�r�u�c�t�u�r�e� �L�a�y�o�u�t� 

�F�i�g�u�r�e� �5� �a�n�d� �F�i�g�u�r�e� �6� �i�l�l�u�s�t�r�a�t�e� �t�h�e� �c�l�a�s�s� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m�.� �T�h�e� 

�s�t�r�u�c�t�u�r�e� �r�e�f�l�e�c�t�s� �a� �b�a�l�a�n�c�e� �b�e�t�w�e�e�n� �i�n�h�e�r�i�t�a�n�c�e� �a�n�d� �i�n�s�t�a�n�c�i�n�g� �o�f� �c�l�a�s�s�e�s�.� �A�s� �a� �g�e�n�e�r�a�l� �r�u�l�e�,� 

�i�n�h�e�r�i�t�a�n�c�e� �i�s� �u�s�e�d� �i�f� �t�h�e� �"�d�e�r�i�v�e�d� �o�b�j�e�c�t� �t�y�p�e� �[�i�s�]� �i�n�h�e�r�e�n�t�l�y� �s�i�m�i�l�a�r� �t�o� �t�h�e� �b�a�s�e� 

�t�y�p�e�"� �[�I�n�c�e�9�1�]�.� �I�f� �a�n� �o�b�j�e�c�t� �"�c�o�n�t�a�i�n�s�"� �a�n�o�t�h�e�r� �o�b�j�e�c�t�,� �t�h�e�n� �i�n�s�t�a�n�c�i�n�g� �i�s� �u�s�e�d� �[�B�o�o�c�9�1�]�.� 

�A�s� �a�n� �e�x�a�m�p�l�e�,� �e�v�e�r�y� �p�a�r�a�m�e�t�e�r� �d�e�f�i�n�e�d� �b�y� �t�h�e� �u�s�e�r� �i�s�  ��i�n�h�e�r�e�n�t�l�y� �s�i�m�i�l�a�r�"� �t�o� �t�h�e� �c�l�a�s�s� 

�P�a�r�a�m�e�t�e�r�s�,� �t�h�e�r�e�f�o�r�e� �e�a�c�h� �o�n�e� �o�f� �t�h�e�m� �i�n�h�e�r�i�t�s� �P�a�r�a�m�e�t�e�r�s�.� �T�h�e�s�e� �p�a�r�a�m�e�t�e�r�s�,� �i�n� �t�u�r�n�,� �a�r�e� 

�"�c�o�n�t�a�i�n�e�d�"� �b�y� �t�h�e� �u�s�e�r�-�d�e�f�i�n�e�d� �p�h�a�s�e�s�.� �T�h�e�r�e�f�o�r�e�,� �e�a�c�h� �p�h�a�s�e� �i�n�s�t�a�n�c�e�s� �t�h�e� �p�a�r�a�m�e�t�e�r� 

�c�l�a�s�s�e�s�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �p�a�r�a�g�r�a�p�h�s� �c�l�a�r�i�f�y� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �a�m�o�n�g� �t�h�e� �c�l�a�s�s�e�s� �b�y� �e�x�p�l�a�i�n�i�n�g� 

�F�i�g�u�r�e� �5� �i�n� �w�o�r�d�s�.� 

�S�y�m�b�o�l�s�:� 

�A ��+� �B� �C�l�a�s�s� �A� �i�n�h�e�r�i�t�s� �c�l�a�s�s� �B�.� 

�A�»� �B� �C�l�a�s�s� �B� �c�r�e�a�t�e�s� �c�l�a�s�s� �A�.� 

�A ��»� �B� �C�l�a�s�s� �B� �c�r�e�a�t�e�s� �o�n�e� �i�n�s�t�a�n�c�e� �o�r� �m�o�r�e� �o�f� �c�l�a�s�s� �A�.� 

�A � ��e�B� 
�C�l�a�s�s� �B� �c�r�e�a�t�e�s� �o�n�e� �i�n�s�t�a�n�c�e� �o�f� �c�l�a�s�s� �A�.� 
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�C�l�a�s�s�e�s�:� 

�P�a�r�a�m�e�t�e�r�s� �C�l�a�s�s�:� �T�h�i�s� �c�l�a�s�s� �c�o�n�t�a�i�n�s� �a�l�l� �t�h�e� �f�u�n�c�t�i�o�n�s� �c�o�m�m�o�n� �t�o� �a�n�y� �p�a�r�a�m�e�t�e�r� �t�h�a�t� 

�m�a�y� �b�e� �c�r�e�a�t�e�d�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�i�s� �c�l�a�s�s� �m�u�s�t� �b�e� �i�n�h�e�r�i�t�e�d� �b�y� �a�l�l� �u�s�e�r�-�d�e�f�i�n�e�d� �p�a�r�a�m�e�t�e�r�s�.� 

�I�t� �m�u�s�t� �b�e� �e�m�p�h�a�s�i�z�e�d� �t�h�a�t� �f�o�r� �p�u�r�p�o�s�e�s� �o�f� �t�h�e� �M�P�I�S� �t�h�e� �t�e�r�m�  ��p�a�r�a�m�e�t�e�r�s �� �i�m�p�l�i�e�s� �m�u�c�h� 

�m�o�r�e� �t�h�a�n� �m�e�r�e� �s�t�o�r�a�g�e� �c�o�n�t�a�i�n�e�r�s� �f�o�r� �v�a�l�u�e�s� �(�i�.�e�.� �v�a�r�i�a�b�l�e�s�)�.� �P�a�r�a�m�e�t�e�r�s� �a�r�e� �d�e�f�i�n�e�d� �t�o� �b�e� 

�c�l�a�s�s�e�s� �i�n� �o�r�d�e�r� �t�o� �a�l�l�o�w� �t�h�e� �a�s�s�o�c�i�a�t�i�o�n� �o�f� �u�n�i�q�u�e� �r�u�l�e�s� �w�i�t�h� �e�a�c�h� �t�y�p�e�.� �F�o�r� �e�x�a�m�p�l�e�,� �e�a�c�h� 

�p�a�r�a�m�e�t�e�r� �m�a�y� �c�o�n�t�a�i�n� �f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �a�l�l�o�w� �i�t� �t�o� �a�u�t�o�m�a�t�i�c�a�l�l�y� �c�a�l�c�u�l�a�t�e� �i�t�s�e�l�f�,� �i�m�p�o�s�e� 

�u�p�p�e�r� �a�n�d� �l�o�w�e�r� �l�i�m�i�t�s� �o�n� �i�t�s� �v�a�l�u�e�,� �e�t�c�.� 

�U�s�e�r�-�D�e�f�i�n�e�d� �P�a�r�a�m�e�t�e�r�s�:� �A� �v�a�l�i�d� �p�a�r�a�m�e�t�e�r� �m�a�y� �b�e� �d�e�f�i�n�e�d� �b�y� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �i�t�s� �o�w�n� 

�c�l�a�s�s�.� �T�h�e� �c�l�a�s�s� �c�o�n�t�a�i�n�s� �a�l�l� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�e�r�t�a�i�n�i�n�g� �t�o� �t�h�e� �p�a�r�a�m�e�t�e�r�,� �s�u�c�h� �a�s� �n�a�m�e�,� 

�v�a�l�u�e�,� �d�e�f�a�u�l�t� �v�a�l�u�e�,� �a�n�d� �u�n�i�q�u�e� �r�u�l�e�s�.� �T�h�e� �c�l�a�s�s� �P�a�r�a�m�e�t�e�r�s� �c�o�n�t�a�i�n�s� �a�l�l� �t�h�e� �f�u�n�c�t�i�o�n�s� 

�c�o�m�m�o�n� �t�o� �a�n�y� �p�a�r�a�m�e�t�e�r� �t�h�a�t� �m�a�y� �b�e� �d�e�f�i�n�e�d�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �e�v�e�r�y� �n�e�w�l�y� �d�e�f�i�n�e�d� 

�p�a�r�a�m�e�t�e�r� �c�l�a�s�s� �m�u�s�t� �i�n�h�e�r�i�t� �P�a�r�a�m�e�t�e�r�s�.� 

�P�h�a�s�e�s� �C�l�a�s�s�:� �T�h�i�s� �c�l�a�s�s� �c�o�n�t�a�i�n�s� �a�l�l� �t�h�e� �f�u�n�c�t�i�o�n�s� �c�o�m�m�o�n� �t�o� �a�n�y� �p�h�a�s�e� �t�h�a�t� �m�a�y� �b�e� 

�c�r�e�a�t�e�d�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�i�s� �c�l�a�s�s� �m�u�s�t� �b�e� �i�n�h�e�r�i�t�e�d� �b�y� �a�l�l� �u�s�e�r�-�d�e�f�i�n�e�d� �p�h�a�s�e�s�.� 

�U�s�e�r�-�D�e�f�i�n�e�d� �P�h�a�s�e�s�:� �S�i�m�i�l�a�r� �t�o� �u�s�e�r�-�d�e�f�i�n�e�d� �p�a�r�a�m�e�t�e�r�s�,� �a� �v�a�l�i�d� �p�h�a�s�e� �m�a�y� �b�e� �d�e�f�i�n�e�d� 

�b�y� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �i�t�s� �o�w�n� �c�l�a�s�s�.� �T�h�e� �c�l�a�s�s� �c�o�n�t�a�i�n�s� �a�l�l� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� �i�s� �r�e�l�e�v�a�n�t� �t�o� 

�t�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �p�h�a�s�e�:� �i�t�s� �n�a�m�e�,� �a� �l�i�n�k�e�d� �l�i�s�t� �o�f� �t�h�e� �p�h�a�s�e� �p�a�r�a�m�e�t�e�r�s�,� �a�n�d� �a�l�l� �t�h�e� �r�u�l�e�s� 

�w�h�i�c�h� �a�r�e� �u�n�i�q�u�e� �t�o� �t�h�e� �p�h�a�s�e�.� �T�h�e� �c�l�a�s�s� �P�h�a�s�e�s� �c�o�n�t�a�i�n�s� �a�l�l� �t�h�e� �f�u�n�c�t�i�o�n�s� �c�o�m�m�o�n� �t�o� �a�n�y� 

�p�h�a�s�e� �t�h�a�t� �m�a�y� �b�e� �d�e�f�i�n�e�d�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �e�v�e�r�y� �n�e�w�l�y� �d�e�f�i�n�e�d� �p�h�a�s�e� �c�l�a�s�s� �m�u�s�t� �i�n�h�e�r�i�t� �t�h�e� 

�c�l�a�s�s� �P�h�a�s�e�s�.� �M�o�r�e�o�v�e�r�,� �b�e�c�a�u�s�e� �e�a�c�h� �p�h�a�s�e� �m�u�s�t� �c�r�e�a�t�e� �i�t�s� �o�w�n� �l�i�n�k�e�d� �l�i�s�t� �o�f� �p�a�r�a�m�e�t�e�r�s�,� 

�e�v�e�r�y� �p�h�a�s�e� �c�l�a�s�s� �i�n�s�t�a�n�c�e�s� �a�l�l� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �c�l�a�s�s�e�s�.� 

� � 

�T�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �3�5



�M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �C�l�a�s�s�:� �T�h�i�s� �c�l�a�s�s� �c�o�n�t�a�i�n�s� �a�l�l� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �w�h�i�c�h� �p�e�r�t�a�i�n�s� �t�o� 

�t�h�e� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�s�.� �T�h�e�s�e� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �s�t�r�i�c�t�l�y� �d�e�p�e�n�d�e�n�t� �o�n� �t�h�e� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �t�h�e� 

�C�A�D� �s�y�s�t�e�m� �o�n�t�o� �w�h�i�c�h� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �i�s� �m�o�u�n�t�e�d�.� 

�M�i�s�s�i�o�n�s� �C�l�a�s�s�:� �T�h�i�s� �c�l�a�s�s� �p�r�o�v�i�d�e�s� �f�o�r� �t�h�e� �m�a�n�i�p�u�l�a�t�i�o�n� �o�f� �m�i�s�s�i�o�n� �d�a�t�a�.� �F�u�n�c�t�i�o�n�s� �t�o� 

�c�r�e�a�t�e�,� �m�o�d�i�f�y�,� �a�n�d� �d�e�s�t�r�o�y� �d�a�t�a� �a�r�e� �c�o�n�t�a�i�n�e�d� �w�i�t�h�i�n� �t�h�i�s� �c�l�a�s�s�.� �A� �m�i�s�s�i�o�n� �i�s� �c�o�m�p�r�i�s�e�d� �o�f� 

�a� �l�i�n�k�e�d�-�l�i�s�t� �o�f� �p�h�a�s�e�s� �a�n�d� �a� �l�i�n�k�e�d�-�l�i�s�t� �o�f� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�s�.� �T�h�u�s� �t�h�e� �c�l�a�s�s�e�s� 

�c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e�s�e� �o�b�j�e�c�t�s� �a�r�e� �i�n�s�t�a�n�c�e�d� �w�i�t�h�i�n� �t�h�e� �M�i�s�s�i�o�n�s� �c�l�a�s�s�.� �N�o�t�e� �t�h�a�t� �t�h�e� 

�M�i�s�s�i�o�n�s� �c�l�a�s�s� �i�n�h�e�r�i�t�s� �t�h�e� �M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �c�l�a�s�s� �a�n�d� �a�p�p�e�a�r�s� �t�o� �v�i�o�l�a�t�e� �t�h�e� �g�e�n�e�r�a�l� �r�u�l�e� 

�f�o�r� �i�n�h�e�r�i�t�a�n�c�e�.� �A� �m�i�s�s�i�o�n� �i�s� �n�o�t�  ��i�n�h�e�r�e�n�t�l�y �� �s�i�m�i�l�a�r� �t�o� �a� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�.� �T�h�e� �r�e�a�s�o�n� �f�o�r� 

�i�n�h�e�r�i�t�i�n�g� �t�h�e� �M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �c�l�a�s�s� �i�s� �t�o� �p�r�o�v�i�d�e� �t�h�e� �M�i�s�s�i�o�n�s� �c�l�a�s�s� �d�i�r�e�c�t� �a�c�c�e�s�s� �t�o� �t�h�e� 

�M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �f�u�n�c�t�i�o�n�s�.� �A�l�t�h�o�u�g�h� �i�t� �h�a�s� �n�o� �n�o�t�a�b�l�e� �a�f�f�e�c�t� �o�n� �t�h�e� �e�f�f�i�c�i�e�n�c�y� �o�f� 

�m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r� �m�a�n�i�p�u�l�a�t�i�o�n�,� �i�t� �d�o�e�s� �m�a�k�e� �t�h�e� �c�o�d�e� �m�o�r�e� �r�e�a�d�a�b�l�e�.� �F�u�n�c�t�i�o�n�s� �o�f� �t�h�e� 

�M�i�s�s�i�o�n�s� �c�l�a�s�s� �u�s�e�d� �i�n� �c�r�e�a�t�i�n�g� �t�h�e� �M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �l�i�n�k�e�d� �l�i�s�t� �n�e�e�d� �n�o�t� �w�o�r�r�y� �a�b�o�u�t� 

�p�a�s�s�i�n�g� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r� �i�n�f�o�r�m�a�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e�m�.� �T�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �b�e�c�o�m�e�s� �g�l�o�b�a�l�l�y� 

�k�n�o�w�n� �w�i�t�h�i�n� �t�h�e� �M�i�s�s�i�o�n�s� �c�l�a�s�s�.� 

�P�h�a�s�e�_�D�i�a�g�r�a�m�_�W�i�n�d�o�w� �C�l�a�s�s�:� �T�h�i�s� �c�l�a�s�s� �c�r�e�a�t�e�s� �t�h�e� �g�r�a�p�h�i�c�a�l� �r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� 

�m�i�s�s�i�o�n� �d�a�t�a� �(�i�.�e�.� �t�h�e� �p�h�a�s�e� �d�i�a�g�r�a�m�)�.� �T�o� �c�r�e�a�t�e� �t�h�e� �w�i�n�d�o�w� �i�n� �w�h�i�c�h� �t�h�e� �p�h�a�s�e� �d�i�a�g�r�a�m� �i�s� 

�d�i�s�p�l�a�y�e�d� �t�h�e� �c�l�a�s�s� �i�n�h�e�r�i�t�s� �t�h�e� �c�l�a�s�s� �S�c�r�o�l�l�_�W�i�n�d�o�w� �d�e�v�e�l�o�p�e�d� �b�y� �A�n�d�r�e�a�s� �S�t�e�u�d�e� �a�t� 

�V�i�r�g�i�n�i�a� �T�e�c�h� �[�S�t�e�u�9�3�]�.� �T�h�e� �c�l�a�s�s� �i�s� �i�n�s�t�a�n�c�e�d� �b�y� �t�h�e� �M�i�s�s�i�o�n�_�W�i�n�d�o�w� �C�l�a�s�s� �w�h�e�n�e�v�e�r� �i�t� 

�i�s� �r�e�q�u�e�s�t�e�d� �b�y� �t�h�e� �u�s�e�r�.� 

�M�i�s�s�i�o�n�_�W�i�n�d�o�w� �C�l�a�s�s�:� �T�h�i�s� �c�l�a�s�s� �a�c�t�s� �a�s� �t�h�e� �c�e�n�t�r�a�l� �c�o�o�r�d�i�n�a�t�o�r� �o�f� �a�l�l� �t�h�e� �o�t�h�e�r� 

�c�l�a�s�s�e�s� �i�n� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m�.� �I�t� �c�o�o�r�d�i�n�a�t�e�s� �t�h�e� �c�r�e�a�t�i�o�n� �a�n�d� �c�o�n�t�r�o�l� �o�f� �t�h�e� 

�u�s�e�r�-�i�n�t�e�r�f�a�c�e� �w�i�t�h� �t�h�e� �p�r�o�p�e�r� �p�r�o�c�e�s�s�i�n�g� �o�f� �t�h�e� �m�i�s�s�i�o�n� �d�a�t�a�.� �T�o� �c�r�e�a�t�e� �t�h�e� �M�o�t�i�f�-�l�i�k�e� 

�w�i�n�d�o�w� �i�n� �w�h�i�c�h� �t�h�e� �d�a�t�a� �a�r�e� �d�i�s�p�l�a�y�e�d�,� �t�h�e� �M�i�s�s�i�o�n�_�W�i�n�d�o�w� �C�l�a�s�s� �i�n�h�e�r�i�t�s� �t�h�e� 

� � 
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�S�c�r�o�l�l�_�W�i�n�d�o�w� �C�l�a�s�s�.� �O�t�h�e�r� �f�e�a�t�u�r�e�s�,� �s�u�c�h� �a�s� �t�h�e� �p�o�p�-�u�p� �m�e�n�u�s�,� �t�e�x�t� �i�n�p�u�t� �a�r�e�a�s�,� �a�n�d� 

�m�e�n�u� �i�t�e�m�s� �a�r�e� �c�r�e�a�t�e�d� �b�y� �i�n�s�t�a�n�c�i�n�g� �c�l�a�s�s�e�s� �c�r�e�a�t�e�d� �b�y� �S�c�o�t�t� �W�o�y�a�k�,� �a�l�s�o� �a�t� �V�i�r�g�i�n�i�a� 

�T�e�c�h� �[�W�o�y�a�9�2� �&� �W�o�y�a�9�3�]�.� �T�o� �k�e�e�p� �t�r�a�c�k� �o�f� �t�h�e� �d�a�t�a�,� �t�h�e� �M�i�s�s�i�o�n�_�W�i�n�d�o�w� �C�l�a�s�s� �f�i�r�s�t� 

�i�n�h�e�r�i�t�s� �a�n�d� �t�h�e�n� �i�n�s�t�a�n�c�e�s� �t�h�e� �M�i�s�s�i�o�n�s� �C�l�a�s�s�.� �B�y� �i�n�h�e�r�i�t�i�n�g� �t�h�e� �M�i�s�s�i�o�n�s� �C�l�a�s�s� �a�l�l� �t�h�e� 

�r�o�u�t�i�n�e�s� �r�e�q�u�i�r�e�d� �f�o�r� �m�a�n�i�p�u�l�a�t�i�o�n� �o�f� �t�h�e� �m�i�s�s�i�o�n� �d�a�t�a� �b�e�c�o�m�e� �r�e�a�d�i�l�y� �a�v�a�i�l�a�b�l�e� �t�o� �t�h�e� 

�M�i�s�s�i�o�n�_�W�i�n�d�o�w� �C�l�a�s�s�.� 

�T�H�E� �P�H�I�G�S�-�B�A�S�E�D�,� �M�O�T�I�F�-�L�I�K�E� �I�N�T�E�R�F�A�C�E� 

�A�s� �m�e�n�t�i�o�n�e�d� �a�b�o�v�e�,� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �i�n�t�e�r�f�a�c�e� �f�o�r� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �M�i�s�s�i�o�n� 

�r�e�l�i�e�d� �h�e�a�v�i�l�y� �o�n� �a� �P�H�I�G�S�-�b�a�s�e�d�,� �M�o�t�i�f�-�l�i�k�e� �f�r�a�m�e�w�o�r�k� �d�e�v�e�l�o�p�e�d� �b�y� �S�c�o�t�t� �W�o�y�a�k� �a�t� 

�V�i�r�g�i�n�i�a� �T�e�c�h� �[�W�o�y�a�9�2�,� �W�o�y�a�9�3�,� �&� �M�y�k�1�9�3�]�.� �F�o�r� �t�h�e� �s�a�k�e� �o�f� �c�o�m�p�l�e�t�e�n�e�s�s�,� �a� �b�r�i�e�f� 

�d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�i�s� �f�r�a�m�e�w�o�r�k� �i�s� �p�r�o�v�i�d�e�d� �h�e�r�e�.� 

�T�h�e� �f�r�a�m�e�w�o�r�k� �c�o�n�s�i�s�t�s� �o�f� �f�i�v�e� �m�a�j�o�r� �g�r�o�u�p�s� �o�f� �c�l�a�s�s�e�s�:� �W�i�n�d�o�w�s�,� �I�n�t�e�r�f�a�c�e� �M�a�n�a�g�e�r�s�,� 

�M�e�n�u� �M�a�n�a�g�e�r�s�,� �M�e�n�u� �I�t�e�m�s�,� �a�n�d� �M�e�n�u� �I�t�e�m� �M�a�n�a�g�e�r�s�.� �T�h�e� �I�n�t�e�r�f�a�c�e� �M�a�n�a�g�e�r� �i�s� �t�h�e� 

�c�e�n�t�r�a�l� �p�r�o�c�e�s�s�i�n�g� �c�l�a�s�s ��i�t� �m�a�n�a�g�e�s� �t�h�e� �v�a�r�i�o�u�s� �w�i�n�d�o�w�s� �w�h�i�c�h� �a� �u�s�e�r� �c�r�e�a�t�e�s�.� �A� �v�a�r�i�e�t�y� 

�o�f� �w�i�n�d�o�w�s� �h�a�v�e� �b�e�e�n� �d�e�f�i�n�e�d�,� �i�n�c�l�u�d�i�n�g� �g�e�o�m�e�t�r�y� �m�a�n�a�g�e�r�s� �(�w�i�n�d�o�w�s� �t�h�a�t� �d�i�s�p�l�a�y� �a�n�d� 

�m�a�i�n�t�a�i�n� �a� �P�H�I�G�S� �v�i�e�w�)�,� �p�o�p�-�u�p� �m�e�n�u�s� �(�w�i�n�d�o�w�s� �w�h�i�c�h� �d�i�s�p�l�a�y� �m�e�n�u� �i�t�e�m�s�)�,� �a�n�d� 

�d�i�a�l�o�g�u�e� �m�a�n�a�g�e�r�s� �(�w�i�n�d�o�w�s� �w�h�i�c�h� �a�r�e� �u�s�e�d� �t�o� �e�x�c�h�a�n�g�e� �i�n�f�o�r�m�a�t�i�o�n� �w�i�t�h� �t�h�e� �u�s�e�r�)�.� 

�T�h�r�o�u�g�h� �i�n�h�e�r�i�t�a�n�c�e�,� �a�l�l� �t�h�e�s�e� �w�i�n�d�o�w�s� �i�n�h�e�r�i�t� �t�h�e�  ��W�i�n�d�o�w�s �� �b�a�s�e� �c�l�a�s�s� �w�h�i�c�h� �e�n�a�b�l�e�s� 

�t�h�e�m� �t�o� �b�e� �m�a�n�a�g�e�d� �i�d�e�n�t�i�c�a�l�l�y� �b�y� �t�h�e� �I�n�t�e�r�f�a�c�e� �M�a�n�a�g�e�r�.� �S�i�m�i�l�a�r�l�y�,� �m�e�n�u� �i�t�e�m�s� �i�n�h�e�r�i�t� �t�h�e� 

 ��M�e�n�u� �I�t�e�m �� �c�l�a�s�s� �w�h�i�c�h� �e�n�a�b�l�e�s� �t�h�e�m� �t�o� �b�e� �m�a�n�a�g�e�d� �b�y� �t�h�e� �M�e�n�u� �M�a�n�a�g�e�r�.� �F�i�g�u�r�e� �7� 

�o�u�t�l�i�n�e�s� �t�h�e� �c�l�a�s�s� �o�r�g�a�n�i�z�a�t�i�o�n� �o�f� �t�h�e� �f�r�a�m�e�w�o�r�k�.� 

� � 
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�e�r�n� �X�\�.�-�-� �a�N� 

�\� �G�e�o�m�e�t�r�y� �M�a�n�a�g�e�r�  ��  �� �P�o�p�-�U�p� �M�e�n�u� 

 ��e�w�e� �e�t�?�  ��e�e�e� �e�e�e� 

�o�r�e�s� �X�C� 

�v� �S�i�m�p�l�e� �V�i�e�w� �5� �~� 
�V�e� �. �� � � 

�F�i�g�u�r�e� �7�.� �C�l�a�s�s� �O�r�g�a�n�i�z�a�t�i�o�n� �f�o�r� �P�H�I�G�S� �M�o�t�i�f�-�l�i�k�e� �F�r�a�m�e�w�o�r�k� �[�W�o�y�a�9�2�]� 

� � �T�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �3�8



�F�r�a�m�e�w�o�r�k� �F�o�r� �H�a�n�d�l�i�n�g� �D�a�t�a� 

�S�o�u�n�d� �d�a�t�a� �h�a�n�d�l�i�n�g� �t�e�c�h�n�i�q�u�e�s� �a�r�e� �a� �m�a�j�o�r� �p�r�e�r�e�q�u�i�s�i�t�e� �t�o� �a� �s�u�c�c�e�s�s�f�u�l� �p�r�o�g�r�a�m�.� 

�I�n�e�f�f�i�c�i�e�n�t� �r�o�u�t�i�n�e�s� �o�f�t�e�n� �r�e�s�u�l�t� �i�n� �p�o�o�r� �o�r� �u�n�r�e�l�i�a�b�l�e� �p�r�o�g�r�a�m� �p�e�r�f�o�r�m�a�n�c�e�.� �T�o� �a�d�d�r�e�s�s� �t�h�e� 

�c�o�n�c�e�r�n�s� �o�f� �p�r�o�p�e�r� �d�a�t�a� �h�a�n�d�l�i�n�g�,� �a�l�l� �d�a�t�a� �h�a�n�d�l�e�d� �b�y� �t�h�e� �M�P�I�S� �i�s� �p�e�r�f�o�r�m�e�d� �t�h�r�o�u�g�h� �t�h�e� 

�u�s�e� �o�f� �d�y�n�a�m�i�c� �l�i�n�k�e�d� �l�i�s�t�s�.� �F�i�g�u�r�e� �8� �i�l�l�u�s�t�r�a�t�e�s� �t�h�e� �b�a�s�i�c� �d�a�t�a� �c�o�n�f�i�g�u�r�a�t�i�o�n� �o�f� �t�h�e� �m�o�d�u�l�e�.� 

�A�s� �s�h�o�w�n� �b�y� �t�h�e� �f�i�g�u�r�e�,� �a�l�l� �m�i�s�s�i�o�n� �d�a�t�a� �i�s� �h�a�n�d�l�e�d� �b�y� �t�h�r�e�e� �t�y�p�e�s� �o�f� �l�i�n�k�e�d� �l�i�s�t�s�:� �t�h�e� 

�p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t�,� �t�h�e� �p�h�a�s�e� �l�i�n�k�e�d� �l�i�s�t�,� �a�n�d� �t�h�e� �M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �l�i�n�k�e�d� �l�i�s�t�.� �O�n�l�y� 

�o�n�e� �p�h�a�s�e� �a�n�d� �M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �l�i�n�k�e�d� �l�i�s�t� �e�x�i�s�t�s� �p�e�r� �m�i�s�s�i�o�n�.� �H�o�w�e�v�e�r�,� �t�h�e� �n�u�m�b�e�r� �o�f� 

�p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t�s� �i�s� �e�q�u�a�l� �t�o� �t�h�e� �n�u�m�b�e�r� �o�f� �p�h�a�s�e�s� �i�n� �t�h�e� �m�i�s�s�i�o�n ��o�n�e� �f�o�r� �e�a�c�h� �p�h�a�s�e�.� 

�E�m�p�l�o�y�i�n�g� �l�i�n�k�e�d� �l�i�s�t�s� �t�o� �m�a�n�i�p�u�l�a�t�e� �o�b�j�e�c�t� �d�a�t�a� �p�r�o�v�e�s� �t�o� �b�e� �v�e�r�y� �e�f�f�i�c�i�e�n�t�.� �T�h�e� �s�w�a�p�p�i�n�g�,� 

�m�o�v�i�n�g�,� �a�n�d� �i�n�s�e�r�t�i�n�g� �o�f� �o�b�j�e�c�t�s� �c�a�n� �b�e� �p�e�r�f�o�r�m�e�d� �m�u�c�h� �q�u�i�c�k�e�r� �t�h�r�o�u�g�h� �p�o�i�n�t�e�r� 

�m�a�n�i�p�u�l�a�t�i�o�n� �t�h�a�n� �c�o�u�l�d� �o�t�h�e�r�w�i�s�e� �b�e� �p�o�s�s�i�b�l�e� �w�i�t�h� �d�i�r�e�c�t� �o�b�j�e�c�t� �m�a�n�i�p�u�l�a�t�i�o�n�.� �M�o�r�e�o�v�e�r�,� 

�p�o�i�n�t�e�r�s� �a�l�l�o�w� �f�o�r� �t�h�e� �d�y�n�a�m�i�c� �a�l�l�o�c�a�t�i�o�n� �o�f� �m�e�m�o�r�y�.� �T�h�e� �m�o�d�u�l�e�'�s� �m�e�m�o�r�y� �r�e�q�u�i�r�e�m�e�n�t�s� 

�c�a�n� �b�e� �l�i�m�i�t�e�d� �t�o� �w�h�a�t� �i�s� �a�b�s�o�l�u�t�e�l�y� �e�s�s�e�n�t�i�a�l�.� �M�o�r�e� �i�m�p�o�r�t�a�n�t�l�y�,� �m�e�m�o�r�y� �c�a�n� �b�e� �f�r�e�e�d� �o�n�c�e� 

�a�n� �o�b�j�e�c�t� �i�s� �d�e�l�e�t�e�d ��a� �f�r�e�q�u�e�n�t� �o�c�c�u�r�r�e�n�c�e� �d�u�r�i�n�g� �m�i�s�s�i�o�n� �m�o�d�i�f�i�c�a�t�i�o�n�s�.� 

�T�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �i�s� �h�i�g�h�l�y� �f�l�e�x�i�b�l�e� �i�n� �t�h�e� �t�y�p�e�s� �o�f� �i�n�p�u�t� �i�t� �c�a�n� �a�c�c�e�p�t�.� 

�U�n�f�o�r�t�u�n�a�t�e�l�y�,� �h�o�w�e�v�e�r�,� �t�h�i�s� �f�l�e�x�i�b�i�l�i�t�y� �i�n�t�r�o�d�u�c�e�s� �a� �f�a�i�r� �a�m�o�u�n�t� �o�f� �c�o�m�p�l�e�x�i�t�y� �a�s� �t�o� �h�o�w� 

�d�a�t�a� �m�u�s�t� �b�e� �h�a�n�d�l�e�d�.� �U�s�e�r� �i�n�p�u�t� �m�u�s�t� �b�e� �p�r�o�c�e�s�s�e�d� �t�h�r�o�u�g�h� �n�u�m�e�r�o�u�s� �f�u�n�c�t�i�o�n�s� �t�o� �e�n�s�u�r�e� 

�t�h�e� �v�a�l�i�d�i�t�y� �o�f� �t�h�e� �e�n�t�r�y�.� �M�o�r�e�o�v�e�r�,� �f�u�n�c�t�i�o�n�s� �a�r�e� �n�e�e�d�e�d� �t�o� �e�n�s�u�r�e� �t�h�a�t� �t�h�e� �e�n�t�i�r�e� �m�i�s�s�i�o�n� 

�r�e�f�l�e�c�t�s� �t�h�e� �e�f�f�e�c�t�s� �o�f� �t�h�e� �i�n�p�u�t�.� �F�o�r� �a�n� �e�x�p�l�a�n�a�t�i�o�n� �o�f� �h�o�w� �t�h�e� �M�P�I�S� �h�a�n�d�l�e�s� �i�t�s� �d�a�t�a�,� �r�e�f�e�r� 

�t�o� �t�h�e� �s�e�c�t�i�o�n�  ��I�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�n�d� �E�x�a�m�p�l�e�s� �o�f� �R�e�s�u�l�t�s�. �� 
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�T�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m



�T�h�e� �U�s�e�r� �I�n�t�e�r�f�a�c�e� 

�T�h�e� �p�r�i�m�a�r�y� �p�u�r�p�o�s�e� �f�o�r� �d�e�v�e�l�o�p�i�n�g� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �i�s� �t�o� �f�a�c�i�l�i�t�a�t�e� �t�h�e� 

�c�r�e�a�t�i�o�n� �o�f� �a�i�r�c�r�a�f�t� �m�i�s�s�i�o�n�s�.� �W�i�t�h� �t�h�i�s� �i�n� �m�i�n�d�,� �t�h�e� �u�s�e�r� �i�n�t�e�r�f�a�c�e� �f�o�r� �t�h�e� �s�y�s�t�e�m� �i�s� 

�d�e�s�i�g�n�e�d� �t�o� �a�c�c�e�l�e�r�a�t�e� �t�h�e� �e�n�t�r�y� �a�n�d� �m�a�n�i�p�u�l�a�t�i�o�n� �o�f� �l�a�r�g�e� �a�m�o�u�n�t�s� �o�f� �d�a�t�a�.� �T�h�e� �l�a�y�o�u�t� �o�f� 

�t�h�e� �i�n�t�e�r�f�a�c�e� �i�s� �i�n�t�e�n�d�e�d� �t�o� �g�i�v�e� �t�h�e� �e�n�d�-�u�s�e�r� �t�h�e� �a�b�i�l�i�t�y� �t�o� �m�a�k�e� �a�n� �o�v�e�r�a�l�l� �a�s�s�e�s�s�m�e�n�t� �o�f� �a� 

�m�i�s�s�i�o�n� �v�e�r�y� �q�u�i�c�k�l�y�.� �T�h�e� �p�r�o�p�e�r� �b�a�l�a�n�c�e� �f�o�r� �d�i�s�p�l�a�y�i�n�g� �a� �c�o�m�p�l�e�t�e� �r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� 

�m�i�s�s�i�o�n� �w�i�t�h�o�u�t� �c�l�u�t�t�e�r�i�n�g� �u�p� �t�h�e� �s�c�r�e�e�n� �i�s� �a�c�h�i�e�v�e�d� �b�y� �m�a�k�i�n�g� �e�x�t�e�n�s�i�v�e� �u�s�e� �o�f� �p�o�p�-�u�p� 

�m�e�n�u�s�.� �T�h�e� �p�o�p�-�u�p� �m�e�n�u�s� �e�m�p�l�o�y�e�d� �e�n�s�u�r�e� �t�h�a�t� �d�a�t�a� �a�n�d� �o�p�t�i�o�n�s� �n�o�t� �i�m�m�e�d�i�a�t�e�l�y� �r�e�l�e�v�a�n�t� 

�t�o� �t�h�e� �m�a�n�i�p�u�l�a�t�i�o�n� �o�f� �t�h�e� �m�i�s�s�i�o�n� �p�r�o�f�i�l�e� �a�r�e� �h�i�d�d�e�n� �f�r�o�m� �t�h�e� �v�i�e�w�e�r� �u�n�t�i�l� �t�h�e�y� �a�r�e� 

�e�x�p�l�i�c�i�t�l�y� �r�e�q�u�e�s�t�e�d�.� 

�T�o� �a�i�d� �i�n� �t�h�e� �q�u�i�c�k� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �e�n�t�i�r�e� �m�i�s�s�i�o�n�,� �a�l�l� �p�h�a�s�e� �a�n�d� �p�a�r�a�m�e�t�e�r� �d�a�t�a� �a�r�e� 

�d�i�s�p�l�a�y�e�d� �t�o� �t�h�e� �u�s�e�r� �s�i�m�u�l�t�a�n�e�o�u�s�l�y�.� �E�d�i�t�i�n�g�,� �h�o�w�e�v�e�r�,� �c�a�n�n�o�t� �b�e� �p�e�r�f�o�r�m�e�d� �d�i�r�e�c�t�l�y� �o�n� 

�t�h�e� �d�a�t�a� �o�n� �t�h�e� �s�c�r�e�e�n�.� �F�o�r� �p�u�r�p�o�s�e�s� �o�f� �e�d�i�t�i�n�g�,� �d�a�t�a� �a�r�e� �p�r�e�s�e�n�t�e�d� �t�o� �t�h�e� �u�s�e�r� �o�n�e� �p�h�a�s�e� �(�o�r� 

�p�a�r�a�m�e�t�e�r�)� �a�t� �a� �t�i�m�e�.� �B�y� �c�l�i�c�k�i�n�g� �o�n� �t�h�e� �v�a�l�u�e� �o�n� �a� �s�c�r�e�e�n�,� �a�n� �e�d�i�t�i�n�g� �p�o�p�-�u�p� �m�e�n�u� 

�d�i�s�p�l�a�y�i�n�g� �t�h�e� �d�a�t�a� �t�o� �b�e� �m�o�d�i�f�i�e�d� �i�s� �a�c�t�i�v�a�t�e�d�.� �T�h�i�s� �a�p�p�r�o�a�c�h� �i�s� �d�e�e�m�e�d� �d�e�s�i�r�a�b�l�e� �s�i�n�c�e� �i�t� 

�f�o�c�u�s�e�s� �a�t�t�e�n�t�i�o�n� �o�n� �t�h�e� �d�a�t�a� �m�o�s�t� �c�l�o�s�e�l�y� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �p�a�r�a�m�e�t�e�r� �t�o� �b�e� �a�l�t�e�r�e�d�.� �I�t� 

�s�h�o�u�l�d� �b�e� �e�m�p�h�a�s�i�z�e�d� �t�h�a�t� �d�a�t�a� �e�n�t�r�y� �e�f�f�i�c�i�e�n�c�y� �i�s� �n�o�t� �s�a�c�r�i�f�i�c�e�d� �b�y� �u�s�i�n�g� �t�h�i�s� �a�p�p�r�o�a�c�h�.� 

�T�h�e� �n�u�m�b�e�r� �o�f� �s�t�e�p�s� �r�e�q�u�i�r�e�d� �b�y� �t�h�e� �u�s�e�r� �t�o� �e�n�t�e�r� �a�n�d� �m�o�d�i�f�y� �t�h�e� �d�a�t�a� �a�r�e� �e�x�a�c�t�l�y� �t�h�e� �s�a�m�e� 

�a�s� �i�t� �w�o�u�l�d� �b�e� �b�y� �u�s�i�n�g� �t�h�e� �d�i�r�e�c�t� �e�n�t�r�y� �a�p�p�r�o�a�c�h�.� 

�T�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �i�s� �i�n�t�e�n�d�e�d� �f�o�r� �e�x�p�e�r�i�e�n�c�e�d� �a�n�d� �n�o�v�i�c�e� �u�s�e�r�s�.� �A� �s�i�m�p�l�e� 

�c�o�n�s�i�s�t�e�n�c�y� �t�o� �t�h�e� �s�y�s�t�e�m� �i�s� �m�a�i�n�t�a�i�n�e�d� �b�y� �k�e�e�p�i�n�g� �t�h�e� �m�e�t�h�o�d�s� �b�y� �w�h�i�c�h� �d�a�t�a� �a�r�e� 

�d�i�s�p�l�a�y�e�d� �h�i�g�h�l�y� �s�t�r�u�c�t�u�r�e�d�.� �E�x�c�e�p�t� �i�n� �c�a�s�e�s� �w�h�e�r�e� �i�t� �i�s� �b�e�n�e�f�i�c�i�a�l� �t�o� �d�i�s�p�l�a�y� �m�o�r�e� �t�h�a�n� �o�n�e� 

�p�o�p�-�u�p� �m�e�n�u�,� �t�h�e� �n�u�m�b�e�r� �o�f� �p�o�p�-�u�p� �m�e�n�u�s� �o�n� �t�h�e� �s�c�r�e�e�n� �i�s� �l�i�m�i�t�e�d� �t�o� �o�n�e�.� �R�e�c�o�g�n�i�z�i�n�g� 
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�t�h�a�t� �s�u�c�h� �a� �h�i�g�h�l�y� �s�t�r�u�c�t�u�r�e�d� �l�a�y�o�u�t� �m�a�y� �s�e�r�v�e� �a�s� �a� �h�i�n�d�r�a�n�c�e� �t�o� �m�o�r�e� �e�x�p�e�r�i�e�n�c�e�d� �u�s�e�r�s�,� 

�m�u�l�t�i�p�l�e� �m�e�t�h�o�d�s� �f�o�r� �m�a�n�i�p�u�l�a�t�i�n�g� �d�a�t�a� �h�a�v�e� �b�e�e�n� �p�r�o�v�i�d�e�d�.� �F�o�r� �e�x�a�m�p�l�e�,� �a� �n�o�v�i�c�e� �u�s�e�r� 

�c�a�n� �m�o�d�i�f�y� �e�a�c�h� �p�a�r�a�m�e�t�e�r� �i�n�d�i�v�i�d�u�a�l�l�y�.� �T�h�i�s� �m�e�t�h�o�d� �p�r�o�v�i�d�e�s� �i�m�m�e�d�i�a�t�e� �f�e�e�d�b�a�c�k� �o�n� �t�h�e� 

�e�f�f�e�c�t�s� �t�h�e� �m�o�d�i�f�i�c�a�t�i�o�n� �h�a�s� �o�n� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �m�i�s�s�i�o�n� �p�r�o�f�i�l�e�.� �T�h�e� �m�o�r�e� �e�x�p�e�r�i�e�n�c�e�d� �u�s�e�r� 

�c�a�n� �m�a�n�i�p�u�l�a�t�e� �d�a�t�a� �f�a�s�t�e�r� �b�y� �m�o�d�i�f�y�i�n�g� �p�a�r�a�m�e�t�e�r�s� �a�t� �t�h�e� �p�h�a�s�e� �l�e�v�e�l�.� �A�t� �t�h�i�s� �l�e�v�e�l� �a�l�l� �t�h�e� 

�p�a�r�a�m�e�t�e�r�s� �f�o�r� �a� �s�i�n�g�l�e� �p�h�a�s�e� �m�a�y� �b�e� �m�o�d�i�f�i�e�d� �s�i�m�u�l�t�a�n�e�o�u�s�l�y�.� �A�l�t�h�o�u�g�h� �t�h�i�s� �m�e�t�h�o�d� �i�s� 

�l�e�s�s� �u�s�e�r� �f�r�i�e�n�d�l�y� �t�h�a�n� �m�o�d�i�f�y�i�n�g� �p�a�r�a�m�e�t�e�r�s� �i�n�d�i�v�i�d�u�a�l�l�y�,� �a� �p�e�r�s�o�n� �w�h�o� �i�s� �f�a�m�i�l�i�a�r� �a�n�d� 

�c�o�n�f�i�d�e�n�t� �w�i�t�h� �t�h�e� �c�h�a�n�g�e�s� �t�o� �b�e� �m�a�d�e� �c�a�n� �c�r�e�a�t�e� �a�n�d� �m�o�d�i�f�y� �a� �m�i�s�s�i�o�n� �m�u�c�h� �q�u�i�c�k�e�r� �i�n� 

�t�h�i�s� �m�a�n�n�e�r�.� 

�T�h�e� �l�o�o�k� �a�n�d� �f�e�e�l� �o�f� �t�h�e� �i�n�t�e�r�f�a�c�e� �w�a�s� �d�e�v�e�l�o�p�e�d� �u�s�i�n�g� �a� �M�o�t�i�f�-�l�i�k�e�,� �o�b�j�e�c�t�-�o�r�i�e�n�t�e�d�,� 

�i�n�t�e�r�f�a�c�e� �f�r�a�m�e�w�o�r�k� �[�W�o�y�a�9�2� �&� �W�o�y�a�9�3�]�.� �T�h�e� �f�r�a�m�e�w�o�r�k� �w�a�s� �d�e�v�e�l�o�p�e�d� �a�t� �V�i�r�g�i�n�i�a� 

�P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� �a�n�d� �i�s� �b�a�s�e�d� �u�p�o�n� �t�h�e� �t�h�r�e�e�-�d�i�m�e�n�s�i�o�n�a�l� 

�i�n�t�e�r�n�a�t�i�o�n�a�l� �g�r�a�p�h�i�c�s� �s�t�a�n�d�a�r�d�,� �P�H�I�G�S�.� �I�t� �a�l�l�o�w�s� �f�o�r� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �M�o�t�i�f�-�l�i�k�e� �w�i�n�d�o�w�s�,� 

�b�u�t�t�o�n�s�,� �m�e�n�u�s�,� �e�t�c�.�,� �w�i�t�h� �M�o�t�i�f ��l�i�k�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �(�e�.�g�.� �r�e�s�i�z�a�b�l�e�,� �d�r�a�g�g�a�b�l�e�,� �e�t�c�.�)�.� 

�B�e�c�a�u�s�e� �i�t� �i�s� �b�a�s�e�d� �o�n� �P�H�I�G�S�,� �t�h�e� �i�n�t�e�r�f�a�c�e� �i�s� �m�a�c�h�i�n�e�-�i�n�d�e�p�e�n�d�e�n�t�,� �t�h�u�s� �s�u�p�p�o�r�t�i�n�g� �t�h�e� 

�p�o�r�t�a�b�i�l�i�t�y� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �t�h�e� �s�y�s�t�e�m�.� 
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�8�.�0� �C�L�A�S�S� �D�E�S�C�R�I�P�T�I�O�N�S� 

�O�v�e�r�v�i�e�w� 

�T�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �c�o�n�s�i�s�t�s� �o�f� �s�i�x� �(�6�)� �m�a�j�o�r� �c�l�a�s�s�e�s�:� �P�a�r�a�m�e�t�e�r�s�,� �P�h�a�s�e�s�,� 

�M�i�s�s�i�o�n�s�,� �G�o�b�a�l�_�V�a�r�i�a�b�l�e�s�,� �M�i�s�s�i�o�n�_�W�i�n�d�o�w�,� �a�n�d� �P�h�a�s�e�_�D�i�a�g�r�a�m�_�W�i�n�d�o�w�.� �T�h�e� 

�f�o�l�l�o�w�i�n�g� �s�e�c�t�i�o�n�s� �d�e�s�c�r�i�b�e� �t�h�e� �p�u�r�p�o�s�e� �o�f� �e�a�c�h� �c�l�a�s�s� �a�n�d� �g�i�v�e� �d�e�t�a�i�l�e�d� �d�e�s�c�r�i�p�t�i�o�n�s� �o�f� �t�h�e� 

�i�m�p�o�r�t�a�n�t� �d�a�t�a� �a�n�d� �f�u�n�c�t�i�o�n�s� �t�h�e�y� �c�o�n�t�a�i�n�.� �F�o�r� �t�h�e� �e�x�a�c�t� �p�r�o�t�o�c�o�l� �f�o�r� �i�n�v�o�k�i�n�g� �e�a�c�h� �f�u�n�c�t�i�o�n� 

�t�h�e� �r�e�a�d�e�r� �s�h�o�u�l�d� �r�e�f�e�r� �t�o� �A�p�p�e�n�d�i�x� �B�.� 

�P�a�r�a�m�e�t�e�r�s� 

�T�h�i�s� �c�l�a�s�s� �c�o�n�t�a�i�n�s� �f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �a�r�e� �c�o�m�m�o�n� �t�o� �e�v�e�r�y� �u�s�e�r�-�d�e�f�i�n�e�d� �p�a�r�a�m�e�t�e�r�.� 

�C�o�n�s�e�q�u�e�n�t�l�y�,� �e�v�e�r�y� �p�a�r�a�m�e�t�e�r� �w�h�i�c�h� �i�s� �d�e�f�i�n�e�d� �f�o�r� �t�h�e� �s�y�s�t�e�m� �m�u�s�t� �i�n�h�e�r�i�t� �t�h�i�s� �c�l�a�s�s�.� �T�h�e� 

�P�a�r�a�m�e�t�e�r�s� �c�l�a�s�s� �c�o�n�t�a�i�n�s� �f�u�n�c�t�i�o�n�s� �u�s�e�d� �i�n� �p�o�s�i�t�i�o�n�i�n�g� �i�t� �w�i�t�h�i�n� �t�h�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t�.� 

�O�t�h�e�r� �f�u�n�c�t�i�o�n�s� �o�f� �t�h�e� �c�l�a�s�s� �a�r�e� �i�n�t�e�n�d�e�d� �t�o� �f�a�c�i�l�i�t�a�t�e� �t�h�e� �m�a�n�i�p�u�l�a�t�i�o�n� �o�f� �d�a�t�a� �a�t� �t�h�e� 

�p�a�r�a�m�e�t�e�r� �l�e�v�e�l� �(�i�.�e�.� �m�o�d�i�f�i�c�a�t�i�o�n�s� �a�r�e� �l�i�m�i�t�e�d� �i�n� �s�c�o�p�e� �t�o� �t�h�e� �p�a�r�a�m�e�t�e�r�)�.� �T�h�e�y� �i�n�c�l�u�d�e� 

�s�o�m�e� �p�o�w�e�r�f�u�l� �v�i�r�t�u�a�l� �f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �o�f�f�e�r� �g�r�e�a�t�e�r� �f�l�e�x�i�b�i�l�i�t�y� �i�n� �t�h�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �n�e�w� 

�p�a�r�a�m�e�t�e�r�s�.� �D�e�t�a�i�l�e�d� �d�e�s�c�r�i�p�t�i�o�n�s� �o�n� �h�o�w� �t�o� �u�s�e� �a�n�d� �i�m�p�l�e�m�e�n�t� �t�h�e�s�e� �f�u�n�c�t�i�o�n�s� �a�r�e� �g�i�v�e�n� �i�n� 

�t�h�e� �s�e�c�t�i�o�n� �S�y�s�t�e�m� �C�u�s�t�o�m�i�z�a�t�i�o�n�.� 

� � 
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�D�A�T�A� �M�E�M�B�E�R�S�-�P�A�R�A�M�E�T�E�R�S� �C�L�A�S�S� 

�T�h�e� �P�a�r�a�m�e�t�e�r�s� �c�l�a�s�s� �c�o�n�t�a�i�n�s� �a�l�l� �t�h�e� �d�a�t�a� �p�e�r�t�a�i�n�i�n�g� �t�o� �a� �p�a�r�a�m�e�t�e�r�.� �I�t� �s�t�o�r�e�s� �i�t�s� �v�a�l�u�e�,� 

�d�e�f�a�u�l�t� �v�a�l�u�e�,� �a�n�d� �n�a�m�e�.� �S�i�n�c�e� �k�e�y�w�o�r�d�s� �(�e�.�g�.� �L�A�S�T�,� �S�A�M�E�,� �e�t�c�.�)� �a�r�e� �v�a�l�i�d� �e�n�t�r�i�e�s� �w�h�i�c�h� 

�r�e�p�r�e�s�e�n�t� �a� �n�u�m�e�r�i�c� �p�a�r�a�m�e�t�e�r� �v�a�l�u�e�,� �t�h�e� �v�a�l�u�e� �o�f� �a� �p�a�r�a�m�e�t�e�r� �m�u�s�t� �b�e� �s�t�o�r�e�d� �i�n� �i�t�s� �t�w�o� 

�f�o�r�m�a�t�s�:� �c�h�a�r�a�c�t�e�r� �a�n�d� �f�l�o�a�t�.� �I�n� �c�a�s�e�s� �o�f� �k�e�y�w�o�r�d�s�,� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �t�h�e� �c�h�a�r�a�c�t�e�r� 

�a�n�d� �f�l�o�a�t� �v�a�l�u�e�s� �i�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �p�r�e�-�d�e�f�i�n�e�d� �r�u�l�e�s� �g�o�v�e�r�n�i�n�g� �t�h�e� �k�e�y�w�o�r�d�.� �O�t�h�e�r�w�i�s�e�,� 

�t�h�e� �c�h�a�r�a�c�t�e�r� �v�a�l�u�e� �i�s� �s�i�m�p�l�y� �t�h�e� �c�h�a�r�a�c�t�e�r� �r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �n�u�m�e�r�i�c� �v�a�l�u�e�.� 

�T�h�e� �v�a�r�i�a�b�l�e�s� �u�s�e�d� �t�o� �s�t�o�r�e� �p�a�r�a�m�e�t�e�r� �i�n�f�o�r�m�a�t�i�o�n� �a�r�e�:� 

�c�v�a�l�u�e� �-�S�t�o�r�e�s� �t�h�e� �c�h�a�r�a�c�t�e�r� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r�.� 

�f�v�a�l�u�e� �-�S�t�o�r�e�s� �t�h�e� �f�l�o�a�t� �v�a�l�u�e�.� 

�c�d�e�f�a�u�l�t� �-�S�t�o�r�e�s� �t�h�e� �d�e�f�a�u�l�t� �c�h�a�r�a�c�t�e�r� �v�a�l�u�e�.� 

�f�d�e�f�a�u�l�t� �-�S�t�o�r�e�s� �t�h�e� �d�e�f�a�u�l�t� �f�l�o�a�t� �v�a�l�u�e�.� 

�p�a�r�a�m�_�t�i�t�l�e� �-�S�t�o�r�e�s� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r�.� �T�h�e� �n�a�m�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� 

�m�u�s�t� �b�e� �a� �s�i�n�g�l�e� �w�o�r�d�.� �H�o�w�e�v�e�r�,� �u�n�d�e�r�s�c�o�r�e�s� �(�_�)� �c�a�n� �b�e� �u�s�e�d� �t�o� 

�r�e�p�r�e�s�e�n�t� �w�h�i�t�e� �s�p�a�c�e�s�.� �T�h�e�s�e� �w�i�l�l� �b�e� �r�e�m�o�v�e�d� �w�h�e�n�e�v�e�r� �t�h�e� �n�a�m�e� 

�i�s� �d�i�s�p�l�a�y�e�d� �o�n� �t�h�e� �s�c�r�e�e�n�.� 

�I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �c�l�a�s�s� �a�l�s�o� �c�o�n�t�a�i�n�s� �t�h�e� �v�a�r�i�a�b�l�e� �n�e�x�t ��a� �p�o�i�n�t�e�r� �t�o� �t�h�e� �n�e�x�t� �p�a�r�a�m�e�t�e�r� �w�i�t�h�i�n� 

�t�h�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t�.� �I�n� �t�h�i�s� �f�a�s�h�i�o�n�,� �t�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �w�i�t�h�i�n� �i�t�s� �l�i�n�k�e�d� �l�i�s�t� 

�i�s� �m�a�i�n�t�a�i�n�e�d�.� 

�F�U�N�C�T�I�O�N�S� �O�F� �P�A�R�A�M�E�T�E�R�S� 

�T�h�e� �p�r�i�m�a�r�y� �r�e�a�s�o�n� �f�o�r� �d�e�f�i�n�i�n�g� �e�a�c�h� �t�y�p�e� �o�f� �p�a�r�a�m�e�t�e�r� �t�o� �b�e� �i�t�s� �o�w�n� �c�l�a�s�s� �i�s� �t�h�a�t� �i�t� �o�f�f�e�r�s� 

�g�r�e�a�t�e�r� �e�x�t�e�n�d�i�b�i�l�i�t�y� �a�n�d� �f�l�e�x�i�b�i�l�i�t�y�.� �O�f� �i�n�t�e�r�e�s�t� �i�s� �t�h�e� �a�b�i�l�i�t�y� �t�o� �d�e�f�i�n�e� �u�n�i�q�u�e� �r�u�l�e�s� 

�g�o�v�e�r�n�i�n�g� �t�h�e� �v�a�l�u�e�s� �o�f� �e�a�c�h� �p�a�r�a�m�e�t�e�r�.� �O�n�e� �e�x�a�m�p�l�e� �i�s� �t�h�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �k�e�y�w�o�r�d�s�.� 

� � 
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�K�e�y�w�o�r�d�s� �(�a�n�d� �t�h�e�i�r� �c�o�r�r�e�s�p�o�n�d�i�n�g� �s�e�t� �o�f� �r�u�l�e�s�)� �m�a�y� �b�e� �d�e�f�i�n�e�d� �t�o� �g�o�v�e�r�n� �t�h�e� �n�u�m�e�r�i�c�a�l� 

�v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r�.� �O�f�t�e�n� �t�i�m�e�s�,� �k�e�y�w�o�r�d�s� �a�r�e� �u�s�e�d� �t�o� �d�e�s�c�r�i�b�e� �a� �d�e�p�e�n�d�e�n�c�y� �o�f� �t�h�e� 

�c�u�r�r�e�n�t� �p�a�r�a�m�e�t�e�r� �t�o� �t�h�e� �v�a�l�u�e� �o�f� �a�n�o�t�h�e�r� �p�a�r�a�m�e�t�e�r�.� 

�T�o� �f�a�c�i�l�i�t�a�t�e� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �a� �g�o�v�e�r�n�i�n�g� �s�e�t� �o�f� �r�u�l�e�s� �f�o�r� �a� �p�a�r�a�m�e�t�e�r�,� �a� �s�e�r�i�e�s� �o�f� �f�u�n�c�t�i�o�n�s� �i�s� 

�p�r�o�v�i�d�e�d� �b�y� �t�h�e� �P�a�r�a�m�e�t�e�r�s� �c�l�a�s�s�.� �T�h�e�s�e� �f�u�n�c�t�i�o�n�s� �a�r�e� �u�s�e�d� �t�o� �r�e�t�u�r�n� �a� �p�o�i�n�t�e�r� �t�o� �o�t�h�e�r� 

�p�a�r�a�m�e�t�e�r�s� �i�n� �t�h�e� �c�u�r�r�e�n�t� �o�r� �p�r�e�v�i�o�u�s� �p�h�a�s�e�.� �B�y� �o�b�t�a�i�n�i�n�g� �a� �p�o�i�n�t�e�r� �t�o� �a� �c�e�r�t�a�i�n� �p�a�r�a�m�e�t�e�r�,� 

�i�t�s� �v�a�l�u�e� �c�a�n� �b�e� �e�a�s�i�l�y� �r�e�t�r�i�e�v�e�d�.� �T�h�e� �f�u�n�c�t�i�o�n�s� �t�o� �r�e�t�r�i�e�v�e� �a� �p�o�i�n�t�e�r� �a�r�e�:� 

�p�r�e�v� �-�R�e�t�u�r�n�s� �a� �p�o�i�n�t�e�r� �t�o� �a� �s�p�e�c�i�f�i�e�d� �p�a�r�a�m�e�t�e�r� �o�f� �t�h�e� �p�r�e�v�i�o�u�s� �p�h�a�s�e�.� 

�c�u�r� �-�R�e�t�u�r�n�s� �a� �p�o�i�n�t�e�r� �t�o� �a� �s�p�e�c�i�f�i�e�d� �p�a�r�a�m�e�t�e�r� �o�f� �t�h�e� �c�u�r�r�e�n�t� �p�h�a�s�e�.� 

�n�x�t� �-�R�e�t�u�r�n�s� �a� �p�o�i�n�t�e�r� �t�o� �a� �s�p�e�c�i�f�i�e�d� �p�a�r�a�m�e�t�e�r� �o�f� �t�h�e� �n�e�x�t� �p�h�a�s�e�.� 

�T�h�e� �r�e�s�t� �o�f� �t�h�e� �f�u�n�c�t�i�o�n�s� �c�o�n�t�a�i�n�e�d� �b�y� �t�h�e� �P�a�r�a�m�e�t�e�r�s� �c�l�a�s�s� �a�r�e� �u�s�e�d� �t�o� �s�e�t� �a�n�d� �r�e�t�r�i�e�v�e� �t�h�e� 

�d�a�t�a� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r�.� �S�o�m�e� �f�u�n�c�t�i�o�n�s�,� �s�u�c�h� �a�s� �t�h�e� �g�e�t�_�v�a�l�u�e� �f�u�n�c�t�i�o�n� �a�r�e� �o�v�e�r�l�o�a�d�e�d� �t�o� 

�a�l�l�o�w� �f�o�r� �t�h�e� �t�w�o� �t�y�p�e�s� �o�f� �v�a�l�u�e� �f�o�r�m�a�t�s�.� �O�t�h�e�r� �f�u�n�c�t�i�o�n�s�,� �s�u�c�h� �a�s� �t�h�e� �s�e�t�_�v�a�l�u�e�_�t�o� �a�n�d� 

�c�h�e�c�k� �f�u�n�c�t�i�o�n�s� �a�r�e� �d�e�c�l�a�r�e�d� �t�o� �b�e� �v�i�r�t�u�a�l� �s�o� �t�h�a�t� �t�h�e�y� �m�a�y� �b�e� �r�e�d�e�f�i�n�e�d�.� �B�y� �o�v�e�r�l�o�a�d�i�n�g� 

�t�h�e�s�e� �f�u�n�c�t�i�o�n�s� �a� �u�n�i�q�u�e� �s�e�t� �o�f� �r�u�l�e�s� �c�a�n� �b�e� �d�e�f�i�n�e�d� �f�o�r� �t�h�e� �p�a�r�a�m�e�t�e�r�.� �S�o�m�e� �o�f� �t�h�e� �m�o�r�e� 

�i�m�p�o�r�t�a�n�t� �f�u�n�c�t�i�o�n�s� �f�o�l�l�o�w�:� 

�p�u�t�_�n�e�x�t� �-�S�e�t�s� �a� �p�o�i�n�t�e�r� �t�o� �t�h�e� �n�e�x�t� �p�a�r�a�m�e�t�e�r� �i�n� �t�h�e� �l�i�n�k�e�d� �l�i�s�t�.� 

�s�e�t�_�p�a�r�a�m�_�t�i�t�l�e� �-�S�e�t�s� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r�.� 

�s�e�t�_�v�a�l�u�e� �-�S�e�t�s� �t�h�e� �v�a�l�u�e�.� 

�s�e�t�_�d�e�f�a�u�l�t�_�v�a�l�u�e� �-�S�e�t�s� �t�h�e� �d�e�f�a�u�l�t� �v�a�l�u�e�.� 

�g�e�t�_�n�e�x�t� �-�R�e�t�u�r�n�s� �a� �p�o�i�n�t�e�r� �t�o� �t�h�e� �n�e�x�t� �p�a�r�a�m�e�t�e�r� �i�n� �t�h�e� �l�i�n�k�e�d� �l�i�s�t�.� 

�g�e�t�_�p�a�r�a�m�_�t�i�t�l�e� �-�R�e�t�u�r�n�s� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r�.� 

�g�e�t�_�v�a�l�u�e� �-�R�e�t�u�r�n�s� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r�.� 

�g�e�t�_�d�e�f�a�u�l�t�_�v�a�l�u�e� �-�R�e�t�u�r�n�s� �t�h�e� �d�e�f�a�u�l�t� �v�a�l�u�e�.� 

�c�h�e�c�k� �-�c�h�e�c�k�s� �t�h�e� �v�a�l�i�d�i�t�y� �o�f� �t�h�e� �c�u�r�r�e�n�t� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� 
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�P�h�a�s�e�s� 

�T�h�i�s� �c�l�a�s�s� �c�o�n�t�a�i�n�s� �f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �a�r�e� �c�o�m�m�o�n� �t�o� �e�v�e�r�y� �u�s�e�r�-�d�e�f�i�n�e�d� �p�h�a�s�e�.� 

�C�o�n�s�e�q�u�e�n�t�l�y�,� �e�v�e�r�y� �p�h�a�s�e� �w�h�i�c�h� �i�s� �d�e�f�i�n�e�d� �f�o�r� �t�h�e� �s�y�s�t�e�m� �m�u�s�t� �i�n�h�e�r�i�t� �t�h�i�s� �c�l�a�s�s�.� �T�h�e� 

�c�o�n�s�t�r�u�c�t�o�r� �o�f� �t�h�e� �c�l�a�s�s� �(�a�n� �i�n�i�t�i�a�l�i�z�a�t�i�o�n� �r�o�u�t�i�n�e� �w�h�i�c�h� �i�s� �l�a�u�n�c�h�e�d� �a�u�t�o�m�a�t�i�c�a�l�l�y� �w�h�e�n� �t�h�e� 

�o�b�j�e�c�t� �i�s� �c�r�e�a�t�e�d�)� �c�r�e�a�t�e�s� �t�h�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �p�h�a�s�e�.� �I�n� �a�d�d�i�t�i�o�n� �t�o� 

�f�u�n�c�t�i�o�n�s� �u�s�e�d� �t�o� �c�r�e�a�t�e� �t�h�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t�,� �t�h�e� �c�l�a�s�s� �a�l�s�o� �c�o�n�t�a�i�n�s� �f�u�n�c�t�i�o�n�s� �w�h�i�c�h� 

�a�l�l�o�w� �f�o�r� �t�h�e� �m�a�n�i�p�u�l�a�t�i�o�n� �o�f� �d�a�t�a� �a�t� �t�h�e� �p�h�a�s�e� �l�e�v�e�l�.� �P�h�a�s�e� �l�e�v�e�l� �m�a�n�i�p�u�l�a�t�i�o�n� �a�l�l�o�w�s� �f�o�r� 

�t�h�e� �m�o�d�i�f�i�c�a�t�i�o�n� �o�f� �a�n� �e�n�t�i�r�e� �p�h�a�s�e� �o�r� �o�f� �o�n�e� �o�r� �m�o�r�e� �o�f� �i�t�s� �p�a�r�a�m�e�t�e�r�s�.� �T�h�e� �P�h�a�s�e�s� �c�l�a�s�s� 

�a�l�s�o� �c�o�n�t�a�i�n�s� �c�e�r�t�a�i�n� �p�r�i�v�a�t�e� �a�n�d� �v�i�r�t�u�a�l� �f�u�n�c�t�i�o�n�s� �d�e�s�i�g�n�e�d� �t�o� �f�a�c�i�l�i�t�a�t�e� �t�h�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �n�e�w� 

�p�h�a�s�e�s� �a�n�d� �t�h�e� �r�u�l�e�s� �w�h�i�c�h� �m�a�y� �b�e� �i�m�p�o�s�e�d� �u�p�o�n� �i�t�s� �p�a�r�a�m�e�t�e�r�s�.� 

�D�A�T�A� �M�E�M�B�E�R�S�-�P�H�A�S�E�S� �C�L�A�S�S� 

�A� �l�a�r�g�e� �p�o�r�t�i�o�n� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �a�t�t�r�i�b�u�t�a�b�l�e� �t�o� �a� �p�h�a�s�e� �i�s� �c�o�n�t�a�i�n�e�d� �w�i�t�h�i�n� �i�t�s� �p�a�r�a�m�e�t�e�r� 

�l�i�n�k�e�d� �l�i�s�t�.� �T�h�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t� �i�s� �s�e�l�f�-�c�o�n�t�a�i�n�e�d ��i�.�e�.� �t�h�e� �p�a�r�a�m�e�t�e�r� �d�a�t�a� �i�s� 

�e�n�c�a�p�s�u�l�a�t�e�d� �w�i�t�h�i�n� �t�h�e� �p�a�r�a�m�e�t�e�r� �o�b�j�e�c�t� �a�n�d� �i�s� �n�o�t� �p�a�r�t� �o�f� �t�h�e� �p�h�a�s�e� �o�b�j�e�c�t�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� 

�t�h�e� �a�m�o�u�n�t� �o�f� �d�a�t�a� �s�t�o�r�e�d� �b�y� �t�h�e� �P�h�a�s�e�s� �c�l�a�s�s� �i�s� �q�u�i�t�e� �s�m�a�l�l�.� �O�n�l�y� �t�h�r�e�e� �v�a�r�i�a�b�l�e�s� �a�r�e� 

�r�e�q�u�i�r�e�d�.� �T�h�e�y� �a�r�e� �a�s� �f�o�l�l�o�w�s�:� 

�p�h�a�s�e�_�t�i�t�l�e� �-�S�t�o�r�e�s� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �p�h�a�s�e�.� �T�h�e� �s�a�m�e� �n�a�m�i�n�g� �c�o�n�v�e�n�t�i�o�n� 

�a�p�p�l�i�e�s� �f�o�r� �n�a�m�i�n�g� �a� �p�h�a�s�e� �a�s� �d�o�e�s� �f�o�r� �n�a�m�i�n�g� �a� �p�a�r�a�m�e�t�e�r�.� 

�f�i�r�s�t�_�p�a�r�a�m� �-�A� �p�o�i�n�t�e�r� �t�o� �t�h�e� �f�i�r�s�t� �p�a�r�a�m�e�t�e�r� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t�.� �O�n�l�y� 

�t�h�e� �l�o�c�a�t�i�o�n� �o�f� �t�h�e� �f�i�r�s�t� �p�a�r�a�m�e�t�e�r� �i�s� �r�e�q�u�i�r�e�d� �s�i�n�c�e� �e�a�c�h� �p�a�r�a�m�e�t�e�r� 

�w�i�l�l� �p�o�i�n�t� �t�o� �t�h�e� �n�e�x�t� �o�n�e� �i�n� �t�h�e� �l�i�s�t�.� 

�n�e�x�t� �-�A� �p�o�i�n�t�e�r� �t�o� �t�h�e� �n�e�x�t� �p�h�a�s�e� �i�n� �t�h�e� �p�h�a�s�e� �l�i�n�k�e�d� �l�i�s�t�.� 

� � 
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�F�U�N�C�T�I�O�N�S� �O�F� �P�H�A�S�E�S� 

�L�i�k�e� �p�a�r�a�m�e�t�e�r�s�,� �p�h�a�s�e�s� �a�r�e� �d�e�f�i�n�e�d� �t�o� �b�e� �t�h�e�i�r� �o�w�n� �o�b�j�e�c�t�s� �i�n� �o�r�d�e�r� �t�o� �e�n�h�a�n�c�e� �t�h�e�i�r� 

�e�x�t�e�n�d�i�b�i�l�i�t�y� �a�n�d� �f�l�e�x�i�b�i�l�i�t�y�.� �B�e�c�a�u�s�e� �m�o�d�i�f�i�c�a�t�i�o�n�s� �a�r�e� �d�o�n�e� �a�t� �t�h�e� �p�h�a�s�e� �l�e�v�e�l�,� �c�o�m�p�a�r�i�s�o�n�s� 

�c�a�n� �e�a�s�i�l�y� �b�e� �m�a�d�e� �b�e�t�w�e�e�n� �t�h�e� �v�a�r�i�o�u�s� �p�a�r�a�m�e�t�e�r�s� �o�f� �a� �p�h�a�s�e�.� �T�h�i�s� �a�l�l�o�w�s� �f�o�r� �t�h�e� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �u�n�i�q�u�e� �d�e�p�e�n�d�e�n�c�i�e�s� �a�m�o�n�g� �t�h�e� �p�a�r�a�m�e�t�e�r�s ��a� �p�o�w�e�r�f�u�l� �f�e�a�t�u�r�e� �i�n� 

�e�x�p�e�d�i�t�i�n�g� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �a� �m�i�s�s�i�o�n� �p�r�o�f�i�l�e�.� 

�A�s� �m�e�n�t�i�o�n�e�d�,� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �p�a�r�a�m�e�t�e�r� �d�e�p�e�n�d�e�n�c�i�e�s� �r�e�l�i�e�s� �h�e�a�v�i�l�y� �o�n� �c�o�m�p�a�r�i�n�g� 

�p�a�r�a�m�e�t�e�r� �v�a�l�u�e�s�.� �T�o� �f�a�c�i�l�i�t�a�t�e� �t�h�e� �t�a�s�k�,� �a� �s�e�t� �o�f� �f�u�n�c�t�i�o�n�s� �i�s� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �c�l�a�s�s� �P�h�a�s�e�s� 

�w�h�i�c�h� �r�e�t�u�r�n� �t�h�e� �v�a�l�u�e� �o�f� �a� �s�p�e�c�i�f�i�e�d� �p�a�r�a�m�e�t�e�r� �i�n� �e�i�t�h�e�r� �t�h�e� �c�u�r�r�e�n�t� �o�r� �p�r�e�v�i�o�u�s� �p�h�a�s�e�.� 

�T�h�e�s�e� �f�u�n�c�t�i�o�n�s� �a�r�e� �f�o�l�l�o�w�:� 

�n�u�m�b�e�r� �-�R�e�t�u�r�n�s� �t�h�e� �f�l�o�a�t� �v�a�l�u�e� �o�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �p�a�r�a�m�e�t�e�r� �i�n� �t�h�e� �c�u�r�r�e�n�t� 

�p�h�a�s�e�.� 

�p�r�e�v�_�n�u�m�b�e�r� �-�R�e�t�u�r�n�s� �t�h�e� �f�l�o�a�t� �v�a�l�u�e� �o�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �p�a�r�a�m�e�t�e�r� �i�n� �t�h�e� 

�p�r�e�v�i�o�u�s� �p�h�a�s�e�.� 

�w�o�r�d� �-�R�e�t�u�r�n�s� �t�h�e� �c�h�a�r�a�c�t�e�r� �v�a�l�u�e� �o�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �p�a�r�a�m�e�t�e�r� �i�n� �t�h�e� 

�c�u�r�r�e�n�t� �p�h�a�s�e�.� 

�s�e�t� �-�S�e�t�s� �t�h�e� �s�p�e�c�i�f�i�e�d� �p�a�r�a�m�e�t�e�r� �t�o� �t�h�e� �s�p�e�c�i�f�i�e�d� �v�a�l�u�e�.� �T�h�e� �f�u�n�c�t�i�o�n� �i�s� 

�o�v�e�r�l�o�a�d�e�d� �t�o� �p�r�o�v�i�d�e� �f�o�r� �c�h�a�r�a�c�t�e�r� �a�n�d� �f�l�o�a�t� �v�a�l�u�e�s�.� 

�T�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�h�e� �r�e�m�a�i�n�i�n�g� �f�u�n�c�t�i�o�n�s� �c�o�n�t�a�i�n�e�d� �b�y� �t�h�e� �P�h�a�s�e�s� �c�l�a�s�s� �m�a�y� �b�e� �d�i�v�i�d�e�d� �i�n�t�o� 

�t�w�o� �t�y�p�e�s�:� �f�u�n�c�t�i�o�n�s� �t�o� �c�r�e�a�t�e� �t�h�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t�,� �a�n�d� �f�u�n�c�t�i�o�n�s� �t�o� �m�a�n�i�p�u�l�a�t�e� �t�h�e� �d�a�t�a� 

�w�i�t�h�i�n� �t�h�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t�.� 

�T�h�e� �t�a�s�k� �o�f� �c�r�e�a�t�i�n�g� �t�h�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t� �i�s� �p�r�i�m�a�r�i�l�y� �h�a�n�d�l�e�d� �b�y� �t�w�o� �f�u�n�c�t�i�o�n�s�.� �T�h�e� 

�f�i�r�s�t�,� �t�h�e� �g�e�t�_�p�r�o�p�e�r�_�p�a�r�a�m� �f�u�n�c�t�i�o�n�,� �r�e�t�u�r�n�s� �a� �p�o�i�n�t�e�r� �t�o� �a� �p�a�r�a�m�e�t�e�r� �o�b�j�e�c�t� �w�h�i�c�h� �i�t� 

�c�r�e�a�t�e�s�.� �T�h�e� �t�y�p�e� �o�f� �o�b�j�e�c�t� �i�t� �c�r�e�a�t�e�s� �i�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �p�a�r�a�m�e�t�e�r� �n�a�m�e� �w�h�i�c�h� �i�t� �r�e�c�e�i�v�e�s� 

� � 
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�a�s� �a�n� �a�r�g�u�m�e�n�t�.� �T�h�e� �s�e�c�o�n�d� �f�u�n�c�t�i�o�n� �i�s� �t�h�e� �l�o�a�d�_�p�a�r�a�m�_�v�a�l�u�e�s� �f�u�n�c�t�i�o�n� �w�h�i�c�h� �c�r�e�a�t�e�s� �t�h�e� 

�l�i�n�k�e�d� �l�i�s�t� �f�r�o�m� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �i�t� �r�e�c�e�i�v�e�s�.� �T�o� �a�s�s�i�s�t� �i�t� �i�n� �c�r�e�a�t�i�n�g� �t�h�e� �l�i�n�k�e�d� �l�i�s�t�,� �t�h�i�s� 

�f�u�n�c�t�i�o�n� �m�a�k�e�s� �r�e�p�e�a�t�e�d� �c�a�l�l�s� �t�o� �t�h�e� �g�e�t�_�p�r�o�p�e�r�_�p�a�r�a�m� �f�u�n�c�t�i�o�n�.� 

�T�h�e� �s�e�c�o�n�d� �t�y�p�e� �o�f� �f�u�n�c�t�i�o�n� �p�r�o�v�i�d�e�s� �f�o�r� �t�h�e� �s�e�t�t�i�n�g� �a�n�d� �r�e�t�r�i�e�v�i�n�g� �o�f� �p�a�r�a�m�e�t�e�r� �d�a�t�a�.� �T�h�e� 

�p�a�r�a�m�e�t�e�r� �t�o� �b�e� �m�o�d�i�f�i�e�d� �m�a�y� �b�e� �s�p�e�c�i�f�i�e�d� �b�y� �i�n�d�i�c�a�t�i�n�g� �i�t�s� �p�o�s�i�t�i�o�n� �w�i�t�h�i�n� �t�h�e� �p�a�r�a�m�e�t�e�r� 

�l�i�n�k�e�d� �l�i�s�t� �o�r� �b�y� �s�p�e�c�i�f�y�i�n�g� �t�h�e� �p�a�r�a�m�e�t�e�r� �b�y� �n�a�m�e�.� �S�o�m�e� �o�f� �t�h�e� �f�u�n�c�t�i�o�n�s� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� 

�c�l�a�s�s� �a�r�e� �a�s� �f�o�l�l�o�w�s�:� 

�s�e�t�_�p�a�r�a�m�_�c�h�a�r�_�v�a�l�u�e� �-�S�e�t�s� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �(�b�y� �n�a�m�e�)� �p�a�r�a�m�e�t�e�r� �t�o� �t�h�e� 

�c�h�a�r�a�c�t�e�r� �v�a�l�u�e�.� 

�s�e�t�_�p�a�r�a�m�_�f�l�o�a�t�_�v�a�l�u�e� �-�S�e�t�s� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �(�b�y� �n�a�m�e�)� �p�a�r�a�m�e�t�e�r� �t�o� �t�h�e� �f�l�o�a�t� 

�v�a�l�u�e�.� 

�s�e�t�_�f�i�r�s�t�_�p�a�r�a�m� �-�S�e�t�s� �t�h�e� �p�a�r�a�m�e�t�e�r� �s�p�e�c�i�f�i�e�d� �(�b�y� �p�o�i�n�t�e�r� �a�d�d�r�e�s�s�)� �t�o� �b�e� �t�h�e� �f�i�r�s�t� 

�p�a�r�a�m�e�t�e�r� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t� 

�g�e�t�_�p�a�r�a�m�_�p�o�i�n�t�e�r� �-�R�e�t�u�r�n�s� �a� �p�o�i�n�t�e�r� �t�o� �t�h�e� �s�p�e�c�i�f�i�e�d� �(�b�y� �p�o�s�i�t�i�o�n�)� �p�a�r�a�m�e�t�e�r�.� 

�g�e�t�_�f�l�o�a�t�_�p�a�r�a�m�_�v�a�l�u�e� �-�R�e�t�r�i�e�v�e�s� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �(�b�y� �n�a�m�e�)� �p�a�r�a�m�e�t�e�r�.� 

�g�e�t�_�f�i�r�s�t� �-�R�e�t�u�r�n�s� �a� �p�o�i�n�t�e�r� �t�o� �t�h�e� �f�i�r�s�t� �p�a�r�a�m�e�t�e�r� �o�f� �t�h�e� �l�i�n�k�e�d� �l�i�s�t� 

�I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �a�f�o�r�e�m�e�n�t�i�o�n�e�d� �f�u�n�c�t�i�o�n�s� �t�h�e� �c�l�a�s�s� �P�h�a�s�e�s� �h�a�s� �t�w�o� �v�e�r�y� �i�m�p�o�r�t�a�n�t� �v�i�r�t�u�a�l� 

�f�u�n�c�t�i�o�n�s�.� �T�h�e� �f�i�r�s�t� �i�s� �t�h�e� �c�h�e�c�k� �f�u�n�c�t�i�o�n� �w�h�i�c�h� �e�x�e�c�u�t�e�s� �t�h�e� �v�a�r�i�o�u�s� �r�u�l�e�s� �w�h�i�c�h� �h�a�v�e� �b�e�e�n� 

�d�e�f�i�n�e�d� �f�o�r� �t�h�e� �p�h�a�s�e�.� �T�h�e� �f�u�n�c�t�i�o�n� �c�o�n�t�a�i�n�s� �a�l�l� �t�h�e� �r�u�l�e�s� �d�e�f�i�n�e�d� �b�y� �t�h�e� �u�s�e�r� �a�n�d� �t�h�e�r�e�f�o�r�e� 

�m�u�s�t� �b�e� �e�d�i�t�e�d� �w�h�e�n� �w�i�s�h�i�n�g� �t�o� �a�l�t�e�r� �t�h�e� �r�u�l�e�s� �f�o�r� �t�h�e� �p�h�a�s�e�.� �T�h�e� �s�e�c�o�n�d� �v�i�r�t�u�a�l� �f�u�n�c�t�i�o�n� �i�s� 

�t�h�e� �g�e�o�_�s�e�g�m�e�n�t� �f�u�n�c�t�i�o�n�.� �T�h�i�s� �r�o�u�t�i�n�e� �c�r�e�a�t�e�s� �t�h�e� �g�r�a�p�h�i�c�a�l� �r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �p�h�a�s�e�.� 

�T�h�e� �b�a�s�e� �d�e�f�i�n�i�t�i�o�n� �f�o�r� �t�h�e� �f�u�n�c�t�i�o�n� �c�r�e�a�t�e�s� �a� �s�t�r�a�i�g�h�t� �l�i�n�e� �f�o�r� �e�v�e�r�y� �t�y�p�e� �o�f� �p�h�a�s�e�.� �T�o� �c�r�e�a�t�e� 

�m�o�r�e� �c�o�m�p�l�i�c�a�t�e�d� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�s�,� �t�h�i�s� �f�u�n�c�t�i�o�n� �f�o�r� �t�h�e� �p�a�r�t�i�c�u�l�a�r� �p�h�a�s�e� �m�u�s�t� �b�e� �r�e�d�e�f�i�n�e�d�.� 
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�M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� 

�T�h�e� �M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �c�l�a�s�s� �i�s� �t�h�e� �o�b�j�e�c�t� �d�a�t�a� �t�y�p�e� �o�f� �t�h�e� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�s� �f�o�r� �t�h�e� 

�M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m�.� �T�h�e� �p�u�r�p�o�s�e� �f�o�r� �d�e�f�i�n�i�n�g� �e�a�c�h� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r� �t�o� �b�e� �a� 

�d�i�s�t�i�n�c�t� �o�b�j�e�c�t� �i�s� �t�o� �p�r�o�v�i�d�e� �f�o�r� �s�y�s�t�e�m� �e�x�t�e�n�d�i�b�i�l�i�t�y�.� �A�i�r�c�r�a�f�t� �C�A�D� �s�y�s�t�e�m�s� �r�e�q�u�i�r�e� �v�a�r�i�o�u�s� 

�i�n�f�o�r�m�a�t�i�o�n� �f�o�r� �t�h�e�i�r� �p�a�r�t�i�c�u�l�a�r� �a�n�a�l�y�s�i�s� �p�r�o�g�r�a�m�s�.� �S�o�m�e� �s�y�s�t�e�m�s� �r�e�q�u�i�r�e� �a�d�d�i�t�i�o�n�a�l� �v�a�r�i�a�b�l�e� 

�d�a�t�a�,� �s�u�c�h� �a�s� �d�a�t�a� �t�y�p�e� �a�n�d� �d�a�t�a� �f�o�r�m�a�t�.� �T�o� �a�c�c�o�m�m�o�d�a�t�e� �a�d�d�i�t�i�o�n�a�l� �r�e�q�u�i�r�e�m�e�n�t�s� �i�m�p�o�s�e�d� 

�b�y� �t�h�e� �v�a�r�i�o�u�s� �s�y�s�t�e�m�s�,� �t�h�e� �d�a�t�a� �t�y�p�e� �(�i�.�e�.� �c�l�a�s�s�)� �m�a�y� �b�e� �q�u�i�c�k�l�y� �a�n�d� �e�a�s�i�l�y� �m�o�d�i�f�i�e�d�.� 

�D�A�T�A� �M�E�M�B�E�R�S�-�M�I�S�S�I�O�N�_�P�A�R�A�M�E�T�E�R�S� �C�L�A�S�S� 

�T�h�e� �M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �c�l�a�s�s� �o�f� �t�h�e� �s�t�a�n�d�-�a�l�o�n�e� �v�e�r�s�i�o�n� �o�f� �t�h�e� �M�P�I�S� �p�r�o�v�i�d�e�s� �f�o�r� �f�o�u�r� 

�p�i�e�c�e�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �f�o�r� �e�a�c�h� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�:� �t�h�e� �n�a�m�e�,� �t�h�e� �v�a�l�u�e�,� �a� �c�o�d�e� �i�n�d�i�c�a�t�i�n�g� 

�w�h�e�t�h�e�r� �t�h�e� �v�a�r�i�a�b�l�e� �s�h�o�u�l�d� �b�e� �d�i�s�p�l�a�y�e�d�,� �a�n�d� �a� �c�o�m�m�e�n�t� �a�b�o�u�t� �t�h�e� �v�a�r�i�a�b�l�e�.� 

�n�a�m�e� �-�T�h�e� �n�a�m�e� �o�f� �t�h�e� �v�a�r�i�a�b�l�e�.� 

�v�a�l�u�e� �-�T�h�e� �v�a�l�u�e� �o�f� �t�h�e� �v�a�r�i�a�b�l�e� 

�d�i�s�p�l�a�y� �-�A� �c�o�d�e� �i�n�d�i�c�a�t�i�n�g� �w�h�e�t�h�e�r� �t�h�e� �v�a�r�i�a�b�l�e� �s�h�o�u�l�d� �b�e� �d�i�s�p�l�a�y�e�d� �o�n� �t�h�e� 

�O�t�h�e�r�_�V�a�r�i�a�b�l�e�s� �M�e�n�u� �(�S�e�e� �t�h�e� �U�s�e�r� �G�u�i�d�e� �i�n� �A�p�p�e�n�d�i�x� �B�)�.� 

�c�o�m�m�e�n�t� �-�S�t�o�r�a�g�e� �s�p�a�c�e� �f�o�r� �m�i�s�c�e�l�l�a�n�e�o�u�s� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �v�a�r�i�a�b�l�e�.� 

�T�h�i�s� �v�a�r�i�a�b�l�e� �i�s� �i�n�c�l�u�d�e�d� �t�o� �a�l�l�o�w� �f�o�r� �o�n�e� �a�d�d�i�t�i�o�n�a�l� �p�i�e�c�e� �o�f� 

�i�n�f�o�r�m�a�t�i�o�n� �w�i�t�h�o�u�t� �t�h�e� �n�e�e�d� �t�o� �p�h�y�s�i�c�a�l�l�y� �m�o�d�i�f�y� �t�h�e� �c�o�d�e�.� 

�L�i�k�e� �p�a�r�a�m�e�t�e�r�s� �a�n�d� �p�h�a�s�e�s�,� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �m�a�i�n�t�a�i�n�e�d� �a�n�d� �m�a�n�i�p�u�l�a�t�e�d� �i�n� �a� �l�i�n�k�e�d� 

�l�i�s�t�.� �E�a�c�h� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r� �c�o�n�t�a�i�n�s� �t�h�e� �v�a�r�i�a�b�l�e� �n�e�x�t� �w�h�i�c�h� �p�o�i�n�t�s� �t�o� �t�h�e� �n�e�x�t� �m�i�s�s�i�o�n� 

�p�a�r�a�m�e�t�e�r� �i�n� �t�h�e� �l�i�n�k�e�d� �l�i�s�t�.� 
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�F�U�N�C�T�I�O�N�S� �O�F� �M�I�S�S�I�O�N�_�P�A�R�A�M�E�T�E�R�S� 

�T�h�e� �f�u�n�c�t�i�o�n�s� �o�f� �t�h�e� �c�l�a�s�s� �M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �a�r�e� �l�i�m�i�t�e�d� �t�o� �s�e�t�t�i�n�g� �a�n�d� �r�e�t�r�i�e�v�i�n�g� �t�h�e� 

�v�a�r�i�o�u�s� �d�a�t�a� �o�f� �e�a�c�h� �v�a�r�i�a�b�l�e�.� �F�o�r� �e�v�e�r�y� �v�a�r�i�a�b�l�e� �i�n� �t�h�e� �c�l�a�s�s�,� �t�h�e�r�e� �e�x�i�s�t�s� �o�n�e� �f�u�n�c�t�i�o�n� �t�o� �s�e�t� 

�i�t� �a�n�d� �o�n�e� �t�o� �r�e�t�r�i�e�v�e� �i�t�.� �I�n� �a�d�a�p�t�i�n�g� �t�h�e� �M�P�I�S� �t�o� �d�i�f�f�e�r�e�n�t� �C�A�D� �s�y�s�t�e�m�s� �i�t� �m�a�y� �b�e�c�o�m�e� 

�n�e�c�e�s�s�a�r�y� �t�o� �a�d�d� �m�o�r�e� �c�o�m�p�l�e�x� �r�o�u�t�i�n�e�s�.� �T�h�e� �f�u�n�c�t�i�o�n�s� �d�e�f�i�n�e�d� �f�o�r� �t�h�e� �c�l�a�s�s� �i�n� �t�h�e� 

�s�t�a�n�d�-�a�l�o�n�e� �v�e�r�s�i�o�n� �o�f� �t�h�e� �M�P�I�S� �a�r�e�:� 

�p�u�t�_�n�e�x�t� �-�S�e�t�s� �a� �p�o�i�n�t�e�r� �t�o� �t�h�e� �n�e�x�t� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r� �o�f� �t�h�e� �l�i�n�k�e�d� �l�i�s�t� 

�s�e�t�_�m�p�_�n�a�m�e�_�t�o� �-�S�e�t�s� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r� �t�o� �w�h�a�t�e�v�e�r� �i�s� �s�p�e�c�i�f�i�e�d�.� 

�s�e�t�_�m�p�_�v�a�l�u�e�_�t�o� �-�S�e�t�s� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �v�a�r�i�a�b�l�e� 

�s�e�t�_�m�p�_�d�i�s�p�l�a�y�_�t�o� �-�S�e�t�s� �t�h�e� �d�i�s�p�l�a�y� �c�o�d�e�.� 

�s�e�t�_�m�p�_�c�o�m�m�e�n�t�_�t�o� �-�S�e�t�s� �t�h�e� �m�i�s�c�e�l�l�a�n�e�o�u�s� �p�i�e�c�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n�.� 

�g�e�t�_�n�e�x�t� �-�R�e�t�u�r�n�s� �a� �p�o�i�n�t�e�r� �t�o� �t�h�e� �n�e�x�t� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r� �o�f� �t�h�e� �l�i�n�k�e�d� �l�i�s�t� 

�g�e�t�_�m�p�_�n�a�m�e� �-�R�e�t�u�r�n�s� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �c�u�r�r�e�n�t� �v�a�r�i�a�b�l�e� 

�g�e�t�_�m�p�_�v�a�l�u�e� �-�R�e�t�u�r�n�s� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �c�u�r�r�e�n�t� �v�a�r�i�a�b�l�e�.� 

�g�e�t�_�m�p�_�d�i�s�p�l�a�y� �-�R�e�t�u�r�n�s� �t�h�e� �d�i�s�p�l�a�y� �c�o�d�e�.� 

�g�e�t�_�m�p�_�c�o�m�m�e�n�t� �-�R�e�t�u�r�n�s� �t�h�e� �m�i�s�c�e�l�l�a�n�e�o�u�s� �c�o�m�m�e�n�t�.� 
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�M�i�s�s�i�o�n�s� 

�T�h�i�s� �c�l�a�s�s� �i�s� �t�h�e� �o�b�j�e�c�t� �d�a�t�a� �t�y�p�e� �o�f� �a� �m�i�s�s�i�o�n�.� �I�t� �c�o�n�t�a�i�n�s� �a�l�l� �t�h�e� �d�a�t�a� �a�n�d� �f�u�n�c�t�i�o�n�s� 

�n�e�c�e�s�s�a�r�y� �t�o� �c�r�e�a�t�e�,� �m�a�n�i�p�u�l�a�t�e�,� �a�n�d� �m�o�d�i�f�y� �a� �m�i�s�s�i�o�n� �p�r�o�f�i�l�e�.� �I�t� �c�r�e�a�t�e�s� �a� �m�i�s�s�i�o�n� 

�i�n�t�e�r�a�c�t�i�v�e�l�y� �o�r� �b�y� �r�e�a�d�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �a� �f�i�l�e�.� �E�i�t�h�e�r� �w�a�y�,� �i�t� �c�r�e�a�t�e�s� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� 

�p�h�a�s�e� �a�n�d� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r� �o�b�j�e�c�t�s� �f�r�o�m� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �i�t� �r�e�c�e�i�v�e�s�.� �T�h�e� �M�i�s�s�i�o�n�s� �c�l�a�s�s� 

�c�o�o�r�d�i�n�a�t�e�s� �t�h�e� �p�l�e�t�h�o�r�a� �o�f� �d�a�t�a� �b�y� �g�r�o�u�p�i�n�g� �i�t� �i�n�t�o� �t�w�o� �d�i�s�t�i�n�c�t� �l�i�n�k�e�d� �l�i�s�t�s�:� �t�h�e� �p�h�a�s�e� 

�l�i�n�k�e�d� �l�i�s�t� �a�n�d� �t�h�e� �M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �l�i�n�k�e�d� �l�i�s�t�.� �L�i�n�k�e�d� �l�i�s�t�s� �a�r�e� �u�t�i�l�i�z�e�d� �b�e�c�a�u�s�e� �t�h�e�y� 

�i�n�c�r�e�a�s�e� �t�h�e� �e�f�f�i�c�i�e�n�c�y� �b�y� �w�h�i�c�h� �t�h�e� �d�a�t�a� �c�a�n� �b�e� �m�a�n�i�p�u�l�a�t�e�d�.� �I�t� �i�s� �m�o�r�e� �e�f�f�i�c�i�e�n�t� �t�o� 

�m�a�n�i�p�u�l�a�t�e� �a� �l�i�s�t� �o�f� �o�b�j�e�c�t�s� �t�h�r�o�u�g�h� �t�h�e� �m�o�d�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e�i�r� �p�o�i�n�t�e�r�s�,� �t�h�a�n� �i�t� �i�s� �t�o� 

�m�a�n�i�p�u�l�a�t�e� �t�h�e� �o�b�j�e�c�t�s� �t�h�e�m�s�e�l�v�e�s�.� 

�D�A�T�A� �M�E�M�B�E�R�S�-�M�I�S�S�I�O�N�S� �C�L�A�S�S� 

�T�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �a� �m�i�s�s�i�o�n� �c�o�n�t�a�i�n�s� �i�s� �s�t�o�r�e�d� �w�i�t�h�i�n� �t�h�e� �p�h�a�s�e� �a�n�d� 

�M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �l�i�n�k�e�d� �l�i�s�t�s�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �a�m�o�u�n�t� �o�f� �d�a�t�a� �s�t�o�r�e�d� �b�y� �t�h�e� �m�i�s�s�i�o�n� �c�l�a�s�s� 

�i�t�s�e�l�f� �i�s� �q�u�i�t�e� �s�m�a�l�l�.� �I�t� �i�s� �l�i�m�i�t�e�d� �t�o� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �m�i�s�s�i�o�n�,� �t�h�e� �l�i�s�t� �o�f� �p�a�r�a�m�e�t�e�r� �n�a�m�e�s� 

�w�h�i�c�h� �t�h�e� �m�i�s�s�i�o�n� �c�o�n�t�a�i�n�s�,� �a�n�d� �a� �p�o�i�n�t�e�r� �t�o� �t�h�e� �f�i�r�s�t� �p�h�a�s�e� �o�f� �t�h�e� �m�i�s�s�i�o�n�.� �A� �v�a�r�i�a�b�l�e� �a�l�s�o� 

�e�x�i�s�t�s� �t�o� �s�t�o�r�e� �t�h�e� �n�a�m�e�s� �o�f� �a�v�a�i�l�a�b�l�e� �p�h�a�s�e�s� �w�h�i�c�h� �c�a�n� �b�e� �d�y�n�a�m�i�c�a�l�l�y� �a�d�d�e�d� �t�o� �t�h�e� 

�m�i�s�s�i�o�n�.� �T�h�e� �a�c�t�u�a�l� �v�a�r�i�a�b�l�e� �n�a�m�e�s� �u�s�e�d� �b�y� �t�h�e� �m�i�s�s�i�o�n� �a�r�e� �a�s� �f�o�l�l�o�w�:� 

�m�i�s�s�i�o�n�_�n�a�m�e� �-�S�t�o�r�e�s� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �m�i�s�s�i�o�n�.� �T�h�e� �s�a�m�e� �n�a�m�i�n�g� �c�o�n�v�e�n�t�i�o�n� 

�a�p�p�l�i�e�s� �f�o�r� �t�h�e� �n�a�m�i�n�g� �o�f� �a� �m�i�s�s�i�o�n� �a�s� �d�o�e�s� �f�o�r� �t�h�e� �n�a�m�i�n�g� �o�f� �a� 

�p�h�a�s�e� �o�r� �p�a�r�a�m�e�t�e�r�.� 

�_�h�a�m�e�s� �-�A�n� �a�r�r�a�y� �w�h�i�c�h� �s�t�o�r�e�s� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �c�o�n�t�a�i�n�e�d� 

�w�i�t�h�i�n� �t�h�e� �m�i�s�s�i�o�n�.� �T�h�e� �o�r�d�e�r� �i�n� �w�h�i�c�h� �t�h�e� �n�a�m�e�s� �a�p�p�e�a�r� �i�n� �t�h�e� 

�a�r�r�a�y� �i�s� �t�h�e� �o�r�d�e�r� �b�y� �w�h�i�c�h� �t�h�e�y� �a�p�p�e�a�r� �o�n� �t�h�e� �s�c�r�e�e�n�.� 

� � 

�C�l�a�s�s� �D�e�s�c�r�i�p�t�i�o�n�s� �§�1



�n�a�m�e�s�_�o�f�_�a�v�a�i�l�_�p�h�a�s�e�s� �-�A�n� �a�r�r�a�y� �w�h�i�c�h� �s�t�o�r�e�s� �t�h�e� �n�a�m�e�s� �o�f� �p�h�a�s�e�s� �w�h�i�c�h� �c�a�n� �b�e� �a�d�d�e�d� 

�i�n�t�e�r�a�c�t�i�v�e�l�y� �b�y� �t�h�e� �e�n�d� �u�s�e�r� �d�u�r�i�n�g� �a� �s�e�s�s�i�o�n�.� 

�F�U�N�C�T�I�O�N�S� �O�F� �M�I�S�S�I�O�N�S� 

�T�h�e� �M�i�s�s�i�o�n�s� �c�l�a�s�s� �c�o�n�t�a�i�n�s� �a� �w�i�d�e� �v�a�r�i�e�t�y� �o�f� �f�u�n�c�t�i�o�n�s� �d�e�s�i�g�n�e�d� �t�o� �m�a�n�i�p�u�l�a�t�e� �m�i�s�s�i�o�n� 

�d�a�t�a�.� �T�h�e� �f�u�n�c�t�i�o�n�s� �p�e�r�f�o�r�m� �m�a�n�i�p�u�l�a�t�i�o�n� �a�t� �t�h�e� �m�i�s�s�i�o�n� �l�e�v�e�l� �w�h�i�c�h� �i�m�p�l�i�e�s� �t�h�a�t� �t�h�e�y� �h�a�v�e� 

�o�p�e�n� �a�n�d� �d�i�r�e�c�t� �a�c�c�e�s�s� �t�o� �a�l�l� �d�a�t�a�.� �T�h�i�s� �a�l�l�o�w�s� �f�o�r� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �s�o�p�h�i�s�t�i�c�a�t�e�d� �r�e�l�a�t�i�o�n�s� 

�b�e�t�w�e�e�n� �a�n�y� �n�u�m�b�e�r� �o�f� �m�i�s�s�i�o�n� �v�a�r�i�a�b�l�e�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �v�a�l�u�e� �o�f� �a� �p�a�r�a�m�e�t�e�r� �w�i�t�h�i�n� �a� 

�c�e�r�t�a�i�n� �t�y�p�e� �o�f� �p�h�a�s�e� �c�a�n� �b�e� �l�i�n�k�e�d� �t�o� �t�h�e� �v�a�l�u�e� �o�f� �a� �s�p�e�c�i�f�i�c� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�.� �T�o� �f�a�c�i�l�i�t�a�t�e� 

�t�h�e� �c�r�e�a�t�i�o�n� �o�f� �s�u�c�h� �r�e�l�a�t�i�o�n�s�,� �f�u�n�c�t�i�o�n�s� �t�o� �s�e�t�,� �r�e�t�r�i�e�v�e�,� �a�n�d� �n�a�v�i�g�a�t�e� �t�h�r�o�u�g�h� �d�a�t�a� �a�r�e� 

�p�r�o�v�i�d�e�d�.� �A�n� �a�t�t�e�m�p�t� �w�a�s� �m�a�d�e� �t�o� �m�a�k�e� �t�h�e� �l�i�s�t� �o�f� �f�u�n�c�t�i�o�n�s� �c�o�m�p�r�e�h�e�n�s�i�v�e�.� �I�f� �m�o�r�e� 

�c�o�m�p�l�e�x� �o�r� �s�p�e�c�i�a�l�i�z�e�d� �f�u�n�c�t�i�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �i�n� �t�h�e� �f�u�t�u�r�e�,� �t�h�e�y� �w�i�l�l� �n�o� �d�o�u�b�t� �b�e� �d�e�f�i�n�a�b�l�e� 

�b�y� �t�h�e� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �t�w�o� �o�r� �m�o�r�e� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�u�n�c�t�i�o�n�s�.� �T�h�e� �f�u�n�c�t�i�o�n�s� �a�r�e� �g�r�o�u�p�e�d� 

�i�n�t�o� �f�o�u�r� �d�i�s�t�i�n�c�t� �t�y�p�e�s�:� �f�u�n�c�t�i�o�n�s� �t�o� �c�r�e�a�t�e� �a� �m�i�s�s�i�o�n�,� �f�u�n�c�t�i�o�n�s� �t�o� �m�a�n�i�p�u�l�a�t�e� �p�a�r�a�m�e�t�e�r�s�,� 

�f�u�n�c�t�i�o�n�s� �t�o� �m�a�n�i�p�u�l�a�t�e� �p�h�a�s�e�s�,� �a�n�d� �f�u�n�c�t�i�o�n�s� �t�o� �m�a�n�i�p�u�l�a�t�e� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�s�.� 

�F�u�n�c�t�i�o�n�s� �t�o� �C�r�e�a�t�e� �M�i�s�s�i�o�n�:� 

�g�e�t�_�p�r�o�p�e�r�_�p�h�a�s�e� �-�T�h�i�s� �f�u�n�c�t�i�o�n� �r�e�t�u�r�n�s� �a� �p�o�i�n�t�e�r� �t�o� �a� �p�h�a�s�e� �o�b�j�e�c�t� �w�h�i�c�h� �i�t� �c�r�e�a�t�e�s�.� 

�T�h�e� �t�y�p�e� �o�f� �o�b�j�e�c�t� �i�t� �c�r�e�a�t�e�s� �i�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �p�h�a�s�e� �n�a�m�e� �i�t� 

�r�e�c�e�i�v�e�s� �a�s� �a�n� �a�r�g�u�m�e�n�t�.� �I�t� �a�l�s�o� �r�e�c�e�i�v�e�s� �a� �l�i�s�t� �o�f� �v�a�l�u�e�s� �w�h�i�c�h� �i�t� 

�a�s�s�i�g�n�s� �t�o� �t�h�e� �l�i�n�k�e�d� �l�i�s�t� �o�f� �p�a�r�a�m�e�t�e�r�s� �w�h�i�c�h� �i�s� �c�r�e�a�t�e�d� �w�h�e�n� �t�h�e� 

�p�h�a�s�e� �i�s� �i�n�s�t�a�n�c�e�d�.� 

�c�r�e�a�t�e�_�m�i�s�s�i�o�n� �-�T�h�e� �f�u�n�c�t�i�o�n� �w�h�i�c�h� �c�r�e�a�t�e�s� �a� �m�i�s�s�i�o�n� �p�r�o�f�i�l�e� �b�y� �r�e�a�d�i�n�g� �d�a�t�a� �f�r�o�m� 

�a� �f�i�l�e�.� �F�r�o�m� �t�h�e� �d�a�t�a� �r�e�a�d�,� �i�t� �c�r�e�a�t�e�s� �t�h�e� �l�i�n�k�e�d� �l�i�s�t� �o�f� �t�h�e� �p�h�a�s�e�s� �b�y� 

�m�a�k�i�n�g� �s�u�c�c�e�s�s�i�v�e� �c�a�l�l�s� �t�o� �t�h�e� �g�e�t�_�p�r�o�p�e�r�_�p�h�a�s�e� �f�u�n�c�t�i�o�n�.� �O�n�c�e� �i�t� 

�c�o�m�p�l�e�t�e�s� �t�h�e� �p�h�a�s�e� �l�i�n�k�e�d� �l�i�s�t�,� �i�t� �c�r�e�a�t�e�s� �t�h�e� �l�i�n�k�e�d� �l�i�s�t� �o�f� �m�i�s�s�i�o�n� 

�p�a�r�a�m�e�t�e�r�s� �b�y� �i�n�s�t�a�n�c�i�n�g� �t�h�e� �M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �c�l�a�s�s�.� 

� � 
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�s�a�v�e�_�m�i�s�s� �-�T�h�i�s� �f�u�n�c�t�i�o�n� �a�r�c�h�i�v�e�s� �t�h�e� �c�u�r�r�e�n�t� �m�i�s�s�i�o�n�.� �I�t� �s�t�o�r�e�s� �t�h�e� �m�i�s�s�i�o�n� 

�d�a�t�a� �i�n� �a� �r�e�c�o�g�n�i�z�a�b�l�e� �f�o�r�m�a�t� �t�o� �a� �f�i�l�e� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �u�s�e�r�.� 

�F�u�n�c�t�i�o�n�s� �t�o� �M�a�n�i�p�u�l�a�t�e� �P�a�r�a�m�e�t�e�r�s�:� 

�g�e�t�_�n�u�m�_�o�f�_�p�a�r�a�m�s�  �� �-�R�e�t�u�r�n�s� �t�h�e� �n�u�m�b�e�r� �o�f� �p�a�r�a�m�e�t�e�r�s� �i�n� �t�h�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t�s�.� 

�S�i�n�c�e� �e�v�e�r�y� �p�h�a�s�e� �m�u�s�t� �c�o�n�t�a�i�n� �a�l�l� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �a�v�a�i�l�a�b�l�e�,� �e�v�e�r�y� 

�p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t� �n�e�c�e�s�s�a�r�i�l�y� �h�a�s� �t�h�e� �s�a�m�e� �n�u�m�b�e�r� �o�f� 

�c�o�m�p�o�n�e�n�t�s�.� 

�u�p�d�a�t�e�_�e�l�e�m�e�n�t� �-�C�h�a�n�g�e�s� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �t�o� �t�h�e� �n�e�w�l�y� �s�p�e�c�i�f�i�e�d� �o�n�e�.� 

�T�h�e� �p�a�r�a�m�e�t�e�r� �t�o� �b�e� �m�o�d�i�f�i�e�d� �i�s� �s�p�e�c�i�f�i�e�d� �b�y� �p�o�s�i�t�i�o�n ��t�h�e� 

�p�o�s�i�t�i�o�n� �o�f� �t�h�e� �p�h�a�s�e� �i�t� �b�e�l�o�n�g�s� �t�o� �i�n� �t�h�e� �p�h�a�s�e� �l�i�n�k�e�d� �l�i�s�t�,� �p�l�u�s� �t�h�e� 

�p�o�s�i�t�i�o�n� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �w�i�t�h�i�n� �i�t�s� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t�.� �T�h�e� 

�f�u�n�c�t�i�o�n� �i�s� �o�v�e�r�l�o�a�d�e�d� �t�o� �a�l�l�o�w� �f�o�r� �c�h�a�r�a�c�t�e�r� �a�n�d� �f�l�o�a�t� �v�a�l�u�e� �t�y�p�e�s�.� 

�r�e�s�e�t�_�t�o�_�d�e�f�a�u�l�t�_�v�a�l�u�e� �-�R�e�s�e�t�s� �t�h�e� �v�a�l�u�e� �o�f� �a� �p�a�r�a�m�e�t�e�r� �t�o� �i�t�s� �d�e�f�a�u�l�t� �v�a�l�u�e�.� �T�h�e� �p�a�r�a�m�e�t�e�r� 

�i�s� �s�p�e�c�i�f�i�e�d� �b�y� �p�o�s�i�t�i�o�n�.� 

�r�e�t�r�i�e�v�e�_�f�l�o�a�t�_�v�a�l�u�e� �-�R�e�t�r�i�e�v�e�s� �t�h�e� �f�l�o�a�t� �v�a�l�u�e� �o�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �(�b�y� �p�o�s�i�t�i�o�n�)� �p�a�r�a�m�e�t�e�r�.� 

�r�e�t�r�i�e�v�e�_�c�h�a�r�_�v�a�l�u�e� �-�R�e�t�r�i�e�v�e�s� �t�h�e� �c�h�a�r�a�c�t�e�r� �v�a�l�u�e� �o�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �(�b�y� �p�o�s�i�t�i�o�n�)� 

�p�a�r�a�m�e�t�e�r�.� 

�m�o�v�e�_�p�a�r�a�m� �-�M�o�v�e�s� �a� �p�a�r�a�m�e�t�e�r� �s�p�e�c�i�f�i�e�d� �b�y� �n�a�m�e� �f�r�o�m� �i�t�s� �c�u�r�r�e�n�t� �l�o�c�a�t�i�o�n� 

�w�i�t�h�i�n� �t�h�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t� �t�o� �t�h�e� �n�e�w�l�y� �s�p�e�c�i�f�i�e�d� �o�n�e�.� 

�r�e�t�r�i�e�v�e�_�p�a�r�a�m�_�t�i�t�l�e� �-�R�e�t�r�i�e�v�e�s� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �s�p�e�c�i�f�i�e�d� �b�y� �p�o�s�i�t�i�o�n�.� �S�i�n�c�e� 

�t�h�e� �o�r�d�e�r� �i�n� �w�h�i�c�h� �p�a�r�a�m�e�t�e�r�s� �a�p�p�e�a�r� �i�s� �t�h�e� �s�a�m�e� �f�o�r� �e�v�e�r�y� �p�h�a�s�e�,� 

�o�n�l�y� �t�h�e� �l�o�c�a�t�i�o�n� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �w�i�t�h�i�n� �t�h�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t� 

�n�e�e�d�s� �t�o� �b�e� �s�p�e�c�i�f�i�e�d�.� 

�g�e�t�_�m�a�x�_�p�a�r�a�m�_�v�a�l�u�e� �-�R�e�t�r�i�e�v�e�s� �t�h�e� �m�a�x�i�m�u�m� �v�a�l�u�e� �o�f� �a� �p�a�r�a�m�e�t�e�r�.� �T�h�e� �p�a�r�a�m�e�t�e�r� �m�u�s�t� 

�b�e� �s�p�e�c�i�f�i�e�d� �b�y� �n�a�m�e�.� �T�h�e� �r�o�u�t�i�n�e� �t�r�a�v�e�r�s�e�s� �t�h�e� �p�h�a�s�e� �l�i�n�k�e�d� �l�i�s�t� �o�f� 

�t�h�e� �m�i�s�s�i�o�n� �a�n�d� �r�e�t�u�r�n�s� �t�h�e� �m�a�x�i�m�u�m� �v�a�l�u�e� �i�t� �e�n�c�o�u�n�t�e�r�s� �f�o�r� �t�h�e� 

�p�a�r�a�m�e�t�e�r� �i�n� �q�u�e�s�t�i�o�n�.� 

�g�e�t�_�m�i�n�_�p�a�r�a�m�_�v�a�l�u�e� �-�R�e�t�r�i�e�v�e�s� �t�h�e� �m�i�n�i�m�u�m� �v�a�l�u�e� �o�f� �a� �p�a�r�a�m�e�t�e�r�.� �T�h�e� �p�a�r�a�m�e�t�e�r� �m�u�s�t� 

�b�e� �s�p�e�c�i�f�i�e�d� �b�y� �n�a�m�e�.� �T�h�e� �r�o�u�t�i�n�e� �t�r�a�v�e�r�s�e�s� �t�h�e� �p�h�a�s�e� �l�i�n�k�e�d� �l�i�s�t� �o�f� 

�t�h�e� �m�i�s�s�i�o�n� �a�n�d� �r�e�t�u�r�n�s� �t�h�e� �m�i�n�i�m�u�m� �v�a�l�u�e� �i�t� �e�n�c�o�u�n�t�e�r�s� �f�o�r� �t�h�e� 

�p�a�r�a�m�e�t�e�r� �i�n� �q�u�e�s�t�i�o�n�.� 

� � 
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�c�o�p�y�_�e�l�e�m�e�n�t� �-�T�h�e� �f�u�n�c�t�i�o�n� �c�o�p�i�e�s� �t�h�e� �v�a�l�u�e� �o�f� �o�n�e� �p�a�r�a�m�e�t�e�r� �o�n�t�o� �a� �s�e�c�o�n�d� 

�o�n�e�.� �B�o�t�h� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �s�p�e�c�i�f�i�e�d� �b�y� �p�o�s�i�t�i�o�n�.� �N�o�t�e� �t�h�a�t� �t�h�e� 

�u�s�e�f�u�l�n�e�s�s� �o�f� �t�h�i�s� �f�u�n�c�t�i�o�n� �i�s� �s�o�m�e�w�h�a�t� �l�i�m�i�t�e�d� �s�i�n�c�e� �o�n�l�y� �o�n�e� 

�p�a�r�a�m�e�t�e�r� �c�a�n� �b�e� �c�o�p�i�e�d� �a�t� �a� �t�i�m�e�.� �H�o�w�e�v�e�r�,� �t�h�e� �f�u�n�c�t�i�o�n� �c�a�n� 

�s�e�r�v�e� �a�s� �a� �b�u�i�l�d�i�n�g� �b�l�o�c�k� �t�o� �m�o�r�e� �c�o�m�p�l�e�x� �c�o�p�y�i�n�g� �r�o�u�t�i�n�e�s�.� 

�U�n�l�i�k�e� �p�a�r�a�m�e�t�e�r�s�,� �p�h�a�s�e� �o�b�j�e�c�t� �t�y�p�e�s� �a�r�e� �n�o�t� �u�n�i�q�u�e� �w�i�t�h�i�n� �t�h�e�i�r� �r�e�s�p�e�c�t�i�v�e� �l�i�n�k�e�d� �l�i�s�t�.� 

�M�o�r�e� �t�h�a�n� �o�n�e� �C�L�I�M�B� �p�h�a�s�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �c�a�n� �b�e� �c�o�n�t�a�i�n�e�d� �w�i�t�h�i�n� �a� �m�i�s�s�i�o�n�.� 

�C�o�n�s�e�q�u�e�n�t�l�y�,� �w�h�e�n� �m�o�d�i�f�y�i�n�g� �a� �p�h�a�s�e�,� �i�t� �s�h�o�u�l�d� �n�e�v�e�r� �b�e� �s�p�e�c�i�f�i�e�d� �b�y� �n�a�m�e�.� �I�n�s�t�e�a�d�,� �a� 

�p�h�a�s�e� �s�h�o�u�l�d� �a�l�w�a�y�s� �b�e� �s�p�e�c�i�f�i�e�d� �b�y� �i�t�s� �p�o�s�i�t�i�o�n� �w�i�t�h�i�n� �t�h�e� �p�h�a�s�e� �l�i�n�k�e�d� �l�i�s�t�.� 

�F�u�n�c�t�i�o�n�s� �t�o� �M�a�n�i�p�u�l�a�t�e� �P�h�a�s�e�s�:� 

�g�e�t�_�p�h�a�s�e�_�p�o�i�n�t�e�r� 

�g�e�t�_�n�u�m�_�o�f�_�p�h�a�s�e�s� 

�i�n�s�e�r�t�_�p�h�a�s�e� 

�a�d�d�_�p�h�a�s�e� 

�d�e�l�e�t�e�_�p�h�a�s�e� 

�d�e�f�a�u�l�t�_�p�h�a�s�e� 

�r�e�s�e�t�_�p�h�a�s�e�_�d�e�f�a�u�l�t�s� 

�m�o�v�e�_�p�h�a�s�e� 

�r�e�t�r�i�e�v�e�_�p�h�a�s�e�_�t�i�t�l�e� 

�-�R�e�t�u�r�n�s� �a� �p�o�i�n�t�e�r� �t�o� �t�h�e� �s�p�e�c�i�f�i�e�d� �p�h�a�s�e�.� 

�-�R�e�t�u�r�n�s� �t�h�e� �n�u�m�b�e�r� �o�f� �p�h�a�s�e�s� �c�o�n�t�a�i�n�e�d� �b�y� �t�h�e� �c�u�r�r�e�n�t� �m�i�s�s�i�o�n�.� 

�-�I�n�s�e�r�t�s� �a� �n�e�w� �p�h�a�s�e� �i�n�t�o� �t�h�e� �s�p�e�c�i�f�i�e�d� �p�o�s�i�t�i�o�n�.� �T�h�e� �n�e�w� �p�h�a�s�e� �i�s� 

�c�r�e�a�t�e�d� �b�y� �c�a�l�l�i�n�g� �t�h�e� �g�e�t�_�p�r�o�p�e�r�_�p�h�a�s�e� �f�u�n�c�t�i�o�n� �w�h�i�c�h� �c�r�e�a�t�e�s� �t�h�e� 

�p�h�a�s�e� �o�b�j�e�c�t� �f�r�o�m� �t�h�e� �p�h�a�s�e� �n�a�m�e� �i�t� �r�e�c�e�i�v�e�s�.� 

�-�W�o�r�k�s� �i�d�e�n�t�i�c�a�l�l�y� �t�o� �t�h�e� �i�n�s�e�r�t�_�p�h�a�s�e� �f�u�n�c�t�i�o�n� �e�x�c�e�p�t� �t�h�a�t� �i�n�s�t�e�a�d� 

�o�f� �i�n�s�e�r�t�i�n�g� �t�h�e� �n�e�w� �p�h�a�s�e� �i�n� �t�h�e� �p�h�a�s�e� �l�i�n�k� �l�i�s�t� �i�t� �a�d�d�s� �i�t� �t�o� �t�h�e� �e�n�d� 

�o�f� �t�h�e� �l�i�s�t�.� 

�-�R�e�m�o�v�e�s� �t�h�e� �s�p�e�c�i�f�i�e�d� �p�h�a�s�e� �f�r�o�m� �t�h�e� �p�h�a�s�e� �l�i�n�k� �l�i�s�t�.� �T�h�e� �o�b�j�e�c�t� 

�i�s� �d�e�l�e�t�e�d� �t�o� �f�r�e�e� �u�p� �m�e�m�o�r�y�.� 

�-�W�o�r�k�s� �i�d�e�n�t�i�c�a�l�l�y� �t�o� �t�h�e� �g�e�t�_�p�r�o�p�e�r�_�p�h�a�s�e� �f�u�n�c�t�i�o�n� �e�x�c�e�p�t� �t�h�a�t� �i�t� 

�o�n�l�y� �t�a�k�e�s� �o�n�e� �a�r�g�u�m�e�n�t ��t�h�e� �n�a�m�e� �o�f� �t�h�e� �p�h�a�s�e�.� �I�t� �r�e�a�d�s� �t�h�e� 

�n�a�m�e�s� �a�n�d� �v�a�l�u�e�s� �f�o�r� �i�t�s� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t� �f�r�o�m� �a� �f�i�l�e� �w�h�i�c�h� 

�c�o�n�t�a�i�n�s� �t�h�e�i�r� �d�e�f�a�u�l�t� �v�a�l�u�e�s�.� �T�h�i�s� �i�s� �u�s�e�d� �t�o� �q�u�i�c�k�l�y� �a�d�d� �e�n�t�i�r�e� 

�p�h�a�s�e�s� �t�o� �t�h�e� �m�i�s�s�i�o�n� �p�r�o�f�i�l�e�.� 

�-�R�e�s�e�t�s� �a�l�l� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �w�i�t�h�i�n� �t�h�e� �p�h�a�s�e� �t�o� �t�h�e�i�r� �d�e�f�a�u�l�t� �v�a�l�u�e�s�.� 

�T�h�i�s� 

�r�e�s�e�t�_�t�o�_�d�e�f�a�u�l�t�_�v�a�l�u�e� �f�u�n�c�t�i�o�n�.� 

�-�M�o�v�e�s� �t�h�e� �s�p�e�c�i�f�i�e�d� �p�h�a�s�e� �t�o� �a� �n�e�w� �p�o�s�i�t�i�o�n�.� 

�i�s� �d�o�n�e� �b�y� �m�a�k�i�n�g� �s�u�c�c�e�s�s�i�v�e� �c�a�l�l�s� �t�o� �t�h�e� 

�-�R�e�t�u�r�n�s� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �p�h�a�s�e�.� 

� � 
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�a�s�s�i�g�n�_�v�a�l�u�e�s�_�t�o�_�p�h�a�s�e� �-�A�s�s�i�g�n�s� �a� �l�i�s�t� �o�f� �v�a�l�u�e�s� �t�o� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �o�f� �t�h�e� �p�h�a�s�e�.� �T�h�e� �v�a�l�u�e�s� 

�a�r�e� �a�s�s�i�g�n�e�d� �s�e�q�u�e�n�t�i�a�l�l�y ��t�h�e� �f�i�r�s�t� �v�a�l�u�e� �i�s� �a�s�s�i�g�n�e�d� �t�o� �t�h�e� �f�i�r�s�t� 

�p�a�r�a�m�e�t�e�r�,� �t�h�e� �s�e�c�o�n�d� �v�a�l�u�e� �t�o� �t�h�e� �s�e�c�o�n�d�,� �e�t�c�.� �A�s�s�i�g�n�m�e�n�t� �o�f� 

�v�a�l�u�e�s� �c�o�n�t�i�n�u�e�s� �u�n�t�i�l� �t�h�e� �l�i�s�t� �o�f� �v�a�l�u�e�s� �i�s� �e�x�h�a�u�s�t�e�d� �o�r� �t�h�e� �n�u�m�b�e�r� 

�o�f� �p�a�r�a�m�e�t�e�r�s� �i�s� �e�x�c�e�e�d�e�d�.� 

�F�u�n�c�t�i�o�n�s� �t�o� �M�a�n�i�p�u�l�a�t�e� �M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s�:� 

�l�o�a�d�_�m�i�s�s�i�o�n�_� �p�a�r�a�m�e�t�e�r�s� 

�-�T�h�i�s� �f�u�n�c�t�i�o�n� �i�s� �c�a�l�l�e�d� �b�y� �t�h�e� �c�r�e�a�t�e�_�m�i�s�s�i�o�n� �f�u�n�c�t�i�o�n� �t�o� �c�r�e�a�t�e� �t�h�e� 

�M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �l�i�n�k�e�d� �l�i�s�t�.� �I�t� �r�e�a�d�s� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �a� 

�s�p�e�c�i�f�i�e�d� �f�i�l�e� �a�n�d� �p�r�o�p�e�r�l�y� �l�o�a�d�s� �i�t� �i�n�t�o� �t�h�e� �M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� 

�o�b�j�e�c�t� �i�s� �c�r�e�a�t�e�s�.� 

�w�r�i�t�e�_�m�i�s�s�i�o�n�_�p�a�r�a�m�e�t�e�r�s� 

�g�e�t�_�m�p�_� �p�o�i�n�t�e�r� 

�s�e�t�_�m�p�_�v�a�l�u�e�_�t�o� 

�g�e�t�_�f�l�o�a�t�_�m�p�_�v�a�l�u�e� 

�g�e�t�_�c�h�a�r�_�m�p�_�v�a�l�u�e� 

�-�T�h�i�s� �f�u�n�c�t�i�o�n� �i�s� �c�a�l�l�e�d� �b�y� �t�h�e� �s�a�v�e�_�m�i�s�s� �f�u�n�c�t�i�o�n� �t�o� �s�t�o�r�e� �t�h�e� 

�m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�s� �i�n� �t�h�e�i�r� �p�r�o�p�e�r� �f�o�r�m�a�t�.� �T�h�e� �f�i�l�e� �t�o� �w�h�i�c�h� �i�t� 

�w�r�i�t�e�s� �i�s� �r�e�c�e�i�v�e�d� �a�s� �a�n� �a�r�g�u�m�e�n�t�.� 

�-�T�h�i�s� �f�u�n�c�t�i�o�n� �r�e�t�u�r�n�s� �a� �p�o�i�n�t�e�r� �t�o� �t�h�e� �s�p�e�c�i�f�i�e�d� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�.� 

�T�h�e� �f�u�n�c�t�i�o�n� �i�s� �o�v�e�r�l�o�a�d�e�d� �t�o� �a�l�l�o�w� �s�p�e�c�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�a�b�l�e� �b�y� 

�e�i�t�h�e�r� �n�a�m�e� �o�r� �p�o�s�i�t�i�o�n�.� 

�-�T�h�i�s� �f�u�n�c�t�i�o�n� �i�s� �a�l�s�o� �o�v�e�r�l�o�a�d�e�d�.� �I�t� �s�e�t�s� �t�h�e� �s�p�e�c�i�f�i�e�d� �(�b�y� �n�a�m�e�)� 

�m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r� �a� �n�e�w� �v�a�l�u�e�.� �T�h�e� �f�u�n�c�t�i�o�n� �i�s� �o�v�e�r�l�o�a�d�e�d� �t�o� 

�p�r�o�v�i�d�e� �f�o�r� �b�o�t�h� �c�h�a�r�a�c�t�e�r� �a�n�d� �f�l�o�a�t� �v�a�l�u�e�s�.� 

�-�T�h�i�s� �f�u�n�c�t�i�o�n� �r�e�t�r�i�e�v�e�s� �t�h�e� �f�l�o�a�t� �v�a�l�u�e� �o�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �m�i�s�s�i�o�n� 

�p�a�r�a�m�e�t�e�r�.� �T�h�e� �v�a�r�i�a�b�l�e� �m�u�s�t� �b�e� �s�p�e�c�i�f�i�e�d� �b�y� �n�a�m�e�.� �T�h�e� �c�l�a�s�s� 

�M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �m�a�k�e�s� �n�o� �p�r�o�v�i�s�i�o�n�s� �f�o�r� �s�t�o�r�i�n�g� �m�i�s�s�i�o�n� 

�p�a�r�a�m�e�t�e�r�s� �i�n� �b�o�t�h� �c�h�a�r�a�c�t�e�r� �a�n�d� �f�l�o�a�t� �f�o�r�m�a�t�s�.� �T�h�u�s� �t�h�e� �f�u�n�c�t�i�o�n� 

�t�e�s�t�s� �w�h�e�t�h�e�r� �t�h�e� �c�h�a�r�a�c�t�e�r� �v�a�l�u�e� �c�a�n� �b�e� �c�o�n�v�e�r�t�e�d� �t�o� �a� �f�l�o�a�t� �t�y�p�e�.� 

�I�f� �i�t� �c�a�n�n�o�t�,� �i�t� �r�e�t�u�r�n�s� �a�n� �e�r�r�o�r� �m�e�s�s�a�g�e�.� 

�-�T�h�i�s� �f�u�n�c�t�i�o�n� �r�e�t�u�r�n�s� �t�h�e� �c�h�a�r�a�c�t�e�r� �v�a�l�u�e� �o�f� �t�h�e� �m�i�s�s�i�o�n� 

�p�a�r�a�m�e�t�e�r�.� 

� � 
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�P�h�a�s�e�_�D�i�a�g�r�a�m�_�W�i�n�d�o�w� 

�T�h�e� �P�h�a�s�e�_�D�i�a�g�r�a�m�_�W�i�n�d�o�w� �c�l�a�s�s� �c�r�e�a�t�e�s� �a� �g�r�a�p�h�i�c�a�l� �r�e�p�r�e�s�e�n�t�a�t�i�o�n� �(�i�.�e�.� �p�h�a�s�e� �d�i�a�g�r�a�m�)� 

�o�f� �t�h�e� �m�i�s�s�i�o�n� �d�a�t�a� �t�o� �a�i�d� �t�h�e� �u�s�e�r� �i�n� �a� �q�u�i�c�k� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �m�i�s�s�i�o�n�.� �T�h�e� �c�l�a�s�s� �i�s� 

�c�o�m�p�r�i�s�e�d� �o�f� �m�o�s�t�l�y� �p�r�i�v�a�t�e� �v�a�r�i�a�b�l�e�s� �a�n�d� �f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �e�n�a�b�l�e� �i�t� �t�o� �d�i�s�p�l�a�y� �t�h�e� �d�i�a�g�r�a�m�.� 

�E�x�c�e�p�t� �f�o�r� �t�h�e� �M�o�t�i�f�-�l�i�k�e� �q�u�a�l�i�t�i�e�s� �o�f� �t�h�e� �w�i�n�d�o�w�,� �w�h�i�c�h� �a�l�l�o�w� �t�h�e� �u�s�e�r� �t�o� �r�e�s�i�z�e� �a�n�d� �d�r�a�g� 

�t�h�e� �w�i�n�d�o�w�,� �t�h�e� �c�l�a�s�s� �m�a�k�e�s� �n�o� �p�r�o�v�i�s�i�o�n�s� �f�o�r� �i�n�t�e�r�a�c�t�i�v�e� �m�o�d�i�f�i�c�a�t�i�o�n� �o�f� �h�o�w� �t�h�e� �d�i�a�g�r�a�m� 

�i�s� �d�i�s�p�l�a�y�e�d�.� �T�h�e� �u�s�e�r� �c�a�n�,� �h�o�w�e�v�e�r�,� �s�e�l�e�c�t� �a� �p�a�r�t�i�c�u�l�a�r� �p�h�a�s�e� �a�n�d� �t�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �p�h�a�s�e� 

�e�d�i�t�i�n�g� �m�e�n�u� �i�n� �t�h�e� �m�a�i�n� �w�i�n�d�o�w� �(�i�.�e�.� �t�h�e� �w�i�n�d�o�w� �c�o�n�t�a�i�n�i�n�g� �t�h�e� �d�a�t�a�)� �w�i�l�l� �b�e� �a�c�t�i�v�a�t�e�d� 

�a�n�d� �w�i�l�l� �b�e� �r�e�a�d�y� �f�o�r� �i�n�p�u�t�.� 

�D�A�T�A� �M�E�M�B�E�R�S�-�P�H�A�S�E�_�D�I�A�G�R�A�M�_�W�I�N�D�O�W� �C�L�A�S�S� 

�A�s� �p�r�e�v�i�o�u�s�l�y� �m�e�n�t�i�o�n�e�d�,� �t�h�e� �d�a�t�a� �c�o�n�t�a�i�n�e�d� �w�i�t�h�i�n� �t�h�i�s� �c�l�a�s�s� �i�s� �u�s�e�d� �m�o�s�t�l�y� �t�o� �a�l�l�o�w� �t�h�e� 

�c�l�a�s�s� �t�o� �p�r�o�p�e�r�l�y� �d�i�s�p�l�a�y� �t�h�e� �p�h�a�s�e� �d�i�a�g�r�a�m�.� �V�a�r�i�a�b�l�e�s� �a�r�e� �d�e�f�i�n�e�d� �t�o� �s�t�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �s�u�c�h� 

�a�s� �t�h�e� �w�i�d�t�h�,� �h�e�i�g�h�t�,� �a�n�d� �s�c�a�l�i�n�g� �f�a�c�t�o�r�s� �o�f� �t�h�e� �d�i�a�g�r�a�m�.� �O�n�e� �i�m�p�o�r�t�a�n�t� �v�a�r�i�a�b�l�e� �t�h�a�t� �n�e�e�d�s� 

�m�e�n�t�i�o�n�,� �h�o�w�e�v�e�r�,� �i�s� �t�h�e� �m�i�s�s�i�o�n�_�w�i�n�d�o�w� �v�a�r�i�a�b�l�e�.� �T�h�i�s� �v�a�r�i�a�b�l�e� �s�t�o�r�e�s� �a� �p�o�i�n�t�e�r� �t�o� �t�h�e� 

�m�a�i�n� �w�i�n�d�o�w� �(�i�.�e�.� �t�h�e� �w�i�n�d�o�w� �w�h�i�c�h� �d�i�s�p�l�a�y�s� �t�h�e� �d�a�t�a�)�.� �T�h�i�s� �p�o�i�n�t�e�r� �i�s� �u�s�e�d� �t�o� �r�e�t�u�r�n� 

�c�o�n�t�r�o�l� �o�f� �t�h�e� �p�r�o�g�r�a�m� �t�o� �t�h�e� �m�a�i�n� �w�i�n�d�o�w� �w�h�e�n�e�v�e�r� �t�h�e� �u�s�e�r� �c�l�i�c�k�s� �o�n� �a� �l�e�g� �o�f� �t�h�e� 

�d�i�a�g�r�a�m�.� 

�F�U�N�C�T�I�O�N�S� �O�F� �P�H�A�S�E�_�D�I�A�G�R�A�M�_�W�I�N�D�O�W� 

�A�s� �i�s� �t�h�e� �c�a�s�e� �w�i�t�h� �t�h�e� �d�a�t�a� �p�e�r�t�a�i�n�i�n�g� �t�o� �t�h�i�s� �c�l�a�s�s�,� �t�h�e� �f�u�n�c�t�i�o�n�s� �d�e�f�i�n�e�d� �a�r�e� �m�o�s�t�l�y� �f�o�r� 

�i�n�t�e�r�n�a�l� �u�s�e�.� �T�h�e� �f�u�n�c�t�i�o�n�s� �a�u�t�o�m�a�t�i�c�a�l�l�y� �r�e�t�r�i�e�v�e� �d�a�t�a� �f�r�o�m� �t�h�e� �m�i�s�s�i�o�n� �a�n�d� �p�r�o�p�e�r�l�y� �s�c�a�l�e� �i�t� 

� � 
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�t�o� �c�r�e�a�t�e� �t�h�e� �p�h�a�s�e� �d�i�a�g�r�a�m�.� �N�o� �i�n�p�u�t� �f�r�o�m� �t�h�e� �u�s�e�r� �i�s� �r�e�q�u�i�r�e�d�.� �A� �b�r�i�e�f� �e�x�p�l�a�n�a�t�i�o�n� �o�n� �t�h�e� 

�p�u�r�p�o�s�e� �a�n�d� �f�u�n�c�t�i�o�n�a�l�i�t�y� �o�f� �t�h�e� �m�o�r�e� �i�m�p�o�r�t�a�n�t� �f�u�n�c�t�i�o�n�s� �f�o�l�l�o�w�s�:� 

�s�e�t�_�p�r�o�p�e�r�_�s�c�a�l�e� 

�s�e�t�_�p�r�o�p�e�r�_�z�o�o�m� 

�C�r�e�a�t�e�_�a�x�i�s� 

�c�r�e�a�t�e�_�g�e�o�m�e�t�r�y� 

�d�i�s�p�l�a�y�_�e�r�r�o�r�_�m�e�s�s�a�g�e� 

�-�T�h�i�s� �f�u�n�c�t�i�o�n� �c�a�l�c�u�l�a�t�e�s� �t�h�e� �c�o�r�r�e�c�t� �s�c�a�l�i�n�g� �f�a�c�t�o�r�s� �i�n� �t�h�e� �x� �a�n�d� �y� 

�d�i�r�e�c�t�i�o�n�s� �t�o� �p�r�o�p�e�r�l�y� �d�i�s�p�l�a�y� �t�h�e� �g�r�a�p�h�.� �T�h�e� �x� �s�c�a�l�i�n�g� �f�a�c�t�o�r� �i�s� 

�a�l�w�a�y�s� �s�e�t� �e�q�u�a�l� �t�o� �o�n�e� �a�n�d� �t�h�e� �y� �v�a�l�u�e� �i�s� �c�a�l�c�u�l�a�t�e�d� �a�c�c�o�r�d�i�n�g�l�y�.� 

�T�h�e� �y� �v�a�l�u�e� �i�s� �c�a�l�c�u�l�a�t�e�d� �u�s�i�n�g� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�o�r�m�u�l�a�:� 

�|�m�a�x� �i�m�u�m� �_�x �� �m�i�n�i�m�u�m� �_� �3�]� 
�(�6� �*� �m�a�x�i�m�u�m�_�y�)� 
� � 

�I�t� �w�a�s� �d�e�t�e�r�m�i�n�e�d�,� �t�h�r�o�u�g�h� �t�h�e� �p�r�o�c�e�s�s� �o�f� �t�r�i�a�l�-�a�n�d�-�e�r�r�o�r�,� �t�h�a�t� �t�h�i�s� 

�f�o�r�m�u�l�a� �g�e�n�e�r�a�t�e�s� �t�h�e� �d�e�s�i�r�e�d� �v�i�s�u�a�l� �r�e�s�u�l�t�s�.� 

�-�T�h�i�s� �f�u�n�c�t�i�o�n� �r�e�t�r�i�e�v�e�s� �t�h�e� �m�a�x�i�m�u�m� �a�n�d� �m�i�n�i�m�u�m� �x� �a�n�d� �y� 

�v�a�l�u�e�s� �f�r�o�m� �t�h�e� �m�i�s�s�i�o�n� �a�n�d� �s�e�t�s� �t�h�e� �c�o�r�r�e�c�t� �v�i�e�w� �m�a�g�n�i�f�i�c�a�t�i�o�n� �t�o� 

�d�i�s�p�l�a�y� �t�h�e� �s�c�a�l�e�d� �d�i�a�g�r�a�m� �p�r�o�p�e�r�l�y�.� �T�h�e� �r�e�q�u�i�r�e�d� �m�a�x�i�m�u�m� �a�n�d� 

�m�i�n�i�m�u�m� �v�a�l�u�e�s� �a�r�e� �r�e�t�r�i�e�v�e�d� �b�y� �u�s�i�n�g� �t�h�e� �g�e�t�_�m�a�x�_�p�a�r�a�m�_�v�a�l�u�e� 

�a�n�d� �g�e�t�_�m�i�n�_�p�a�r�a�m�_�v�a�l�u�e� �f�u�n�c�t�i�o�n�s� �r�e�s�p�e�c�t�i�v�e�l�y�.� �T�h�e�s�e� �f�u�n�c�t�i�o�n�s� 

�a�r�e� �d�e�f�i�n�e�d� �f�o�r� �t�h�e� �c�l�a�s�s� �M�i�s�s�i�o�n�s�.� �B�e�f�o�r�e� �t�h�e� �m�a�g�n�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� 

�w�i�n�d�o�w� �i�s� �s�e�t�,� �a� �c�a�l�l� �t�o� �t�h�e� �s�e�t�_�p�r�o�p�e�r�_�s�c�a�l�e� �f�u�n�c�t�i�o�n� �i�s� �m�a�d�e� �t�o� 

�d�e�t�e�r�m�i�n�e� �t�h�e� �a�c�t�u�a�l� �s�i�z�e� �o�f� �t�h�e� �s�c�a�l�e�d� �d�i�a�g�r�a�m�.� 

�-�T�h�i�s� �f�u�n�c�t�i�o�n� �c�r�e�a�t�e�s� �t�h�e� �a�x�i�s� �f�o�r� �t�h�e� �d�i�a�g�r�a�m�.� �S�i�n�c�e� �t�h�e� 

�m�a�g�n�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �d�i�s�p�l�a�y� �w�i�n�d�o�w� �i�s� �c�o�n�t�i�n�u�a�l�l�y� �c�h�a�n�g�i�n�g�,� �t�h�e� 

�s�i�z�e� �o�f� �t�h�e� �a�x�i�s� �m�u�s�t� �a�l�s�o� �b�e� �c�o�n�t�i�n�u�a�l�l�y� �u�p�d�a�t�e�d� �t�o� �r�e�t�a�i�n� �a� �f�i�x�e�d� 

�a�p�p�e�a�r�a�n�c�e� �o�n� �t�h�e� �s�c�r�e�e�n�.� 

�-�T�h�i�s� �f�u�n�c�t�i�o�n� �c�r�e�a�t�e�s� �t�h�e� �p�h�a�s�e� �d�i�a�g�r�a�m�.� �I�t� �c�r�e�a�t�e�s� �a� �P�H�I�G�S� 

�s�t�r�u�c�t�u�r�e� �a�n�d� �i�n�s�e�r�t�s� �e�a�c�h� �l�e�g� �o�f� �t�h�e� �p�h�a�s�e� �d�i�a�g�r�a�m� �b�y� �c�a�l�l�i�n�g� �t�h�e� 

�g�e�o�_�s�e�g�m�e�n�t� �f�u�n�c�t�i�o�n� �o�f� �e�a�c�h� �p�h�a�s�e�.� 

�-�T�h�i�s� �r�o�u�t�i�n�e� �i�s� �u�s�e�d� �t�o� �d�i�s�p�l�a�y� �a�n� �e�r�r�o�r� �m�e�s�s�a�g�e� �i�n� �t�h�e� �p�h�a�s�e� 

�d�i�a�g�r�a�m� �w�i�n�d�o�w� �w�h�e�n�e�v�e�r� �t�h�e� �g�r�a�p�h� �c�a�n� �n�o�t� �b�e� �c�o�n�s�t�r�u�c�t�e�d�.� 

� � 
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�M�i�s�s�i�o�n�_�W�i�n�d�o�w� 

�T�h�e� �M�i�s�s�i�o�n�_�W�i�n�d�o�w� �c�l�a�s�s� �s�e�r�v�e�s� �a�s� �t�h�e� �c�o�o�r�d�i�n�a�t�o�r� �f�o�r� �a�l�l� �o�t�h�e�r� �c�l�a�s�s�e�s� �i�n� �t�h�e� �M�i�s�s�i�o�n� 

�P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m�.� �T�h�e� �c�l�a�s�s� �c�o�n�t�r�o�l�s� �a�l�l� �a�s�p�e�c�t�s� �o�f� �t�h�e� �p�r�o�g�r�a�m ��f�r�o�m� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� 

�d�i�s�p�l�a�y� �o�n� �t�h�e� �s�c�r�e�e�n� �t�o� �t�h�e�  ��b�e�h�i�n�d� �t�h�e� �s�c�e�n�e �� �s�y�n�c�h�r�o�n�i�z�e�d� �e�x�e�c�u�t�i�o�n� �o�f� �d�a�t�a� �m�a�n�i�p�u�l�a�t�i�o�n� 

�r�o�u�t�i�n�e�s�.� �T�h�e� �d�a�t�a� �m�a�n�i�p�u�l�a�t�i�o�n� �f�u�n�c�t�i�o�n�s� �a�r�e� �d�i�r�e�c�t�l�y� �a�c�c�e�s�s�i�b�l�e� �t�o� �t�h�e� �M�i�s�s�i�o�n�_�W�i�n�d�o�w� 

�c�l�a�s�s� �t�h�r�o�u�g�h� �t�h�e� �i�n�h�e�r�i�t�a�n�c�e� �o�f� �t�h�e� �c�l�a�s�s� �M�i�s�s�i�o�n�s�.� �T�o� �a�s�s�i�s�t� �i�t� �i�n� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �t�h�e� 

�u�s�e�r�-�i�n�t�e�r�f�a�c�e�,� �c�l�a�s�s�e�s� �c�r�e�a�t�e�d� �a�t� �V�i�r�g�i�n�i�a� �T�e�c�h� �b�y� �S�c�o�t�t� �W�o�y�a�k� �[�W�o�y�a�9�2� �&� �W�o�y�a�9�3�]� �a�n�d� 

�A�n�d�r�e�a�s� �S�t�e�u�d�e� �[�S�t�e�u�9�3�]� �a�r�e� �u�s�e�d�.� �T�h�e�s�e� �c�l�a�s�s�e�s� �c�r�e�a�t�e� �m�a�n�y� �o�f� �t�h�e� �o�b�j�e�c�t�s� �w�h�i�c�h� �m�a�k�e� 

�u�p� �t�h�e� �g�r�a�p�h�i�c�a�l� �u�s�e�r� �i�n�t�e�r�f�a�c�e�.� �T�h�e� �n�a�m�e�s� �o�f� �t�h�e� �p�a�r�t�i�c�u�l�a�r� �c�l�a�s�s�e�s� �e�m�p�l�o�y�e�d� �a�r�e� �g�i�v�e�n� �i�n� 

�A�p�p�e�n�d�i�x� �B� �u�n�d�e�r�  ��O�t�h�e�r� �C�l�a�s�s�e�s�. �� 

�D�A�T�A� �M�E�M�B�E�R�S�-�M�I�S�S�I�O�N�_�W�I�N�D�O�W� �C�L�A�S�S� 

�A�l�l� �t�h�e� �d�a�t�a� �c�o�n�t�a�i�n�e�d� �w�i�t�h�i�n� �t�h�e� �M�i�s�s�i�o�n�_�W�i�n�d�o�w� �c�l�a�s�s� �i�s� �f�o�r� �i�n�t�e�r�n�a�l� �u�s�e� �o�n�l�y�.� �P�o�i�n�t�e�r�s� 

�a�n�d� �f�l�a�g�s� �f�o�r� �o�b�j�e�c�t� �t�y�p�e�s� �s�u�c�h� �a�s� �m�e�n�u�s�,� �m�e�n�u� �i�t�e�m�s�,� �l�a�b�e�l�s�,� �a�n�d� �c�o�l�o�r� �g�r�o�u�p�s� �a�r�e� �d�e�f�i�n�e�d� 

�a�n�d� �u�s�e�d� �t�o� �p�r�o�p�e�r�l�y� �c�o�o�r�d�i�n�a�t�e� �t�h�e� �v�a�r�i�o�u�s� �i�n�t�e�r�a�c�t�i�v�e� �f�e�a�t�u�r�e�s� �o�f� �t�h�e� �u�s�e�r� �i�n�t�e�r�f�a�c�e�.� �N�o�n�e� 

�o�f� �t�h�e�s�e� �v�a�r�i�a�b�l�e�s� �h�a�s� �s�i�g�n�i�f�i�c�a�n�c�e� �b�e�y�o�n�d� �b�e�i�n�g� �h�o�l�d�e�r�s� �f�o�r� �i�n�f�o�r�m�a�t�i�o�n� �r�e�q�u�i�r�e�d� �b�y� �t�h�e� 

�c�l�a�s�s�.� 

�F�U�N�C�T�I�O�N�S� �O�F� �M�I�S�S�I�O�N�_�W�I�N�D�O�W� 

�T�h�e� �f�u�n�c�t�i�o�n�s� �o�f� �t�h�e� �M�i�s�s�i�o�n�_�W�i�n�d�o�w� �c�l�a�s�s� �c�a�n� �b�e� �g�e�n�e�r�a�l�l�y� �d�i�v�i�d�e�d� �i�n�t�o� �t�w�o� �t�y�p�e�s�:� 

�f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �c�r�e�a�t�e� �o�b�j�e�c�t�s� �t�o� �b�e� �d�i�s�p�l�a�y�e�d� �o�n� �t�h�e� �s�c�r�e�e�n� �a�n�d� �f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �g�o�v�e�r�n� 

� � 

�C�l�a�s�s� �D�e�s�c�r�i�p�t�i�o�n�s� �.� �$�8



�a�n�d� �p�r�o�c�e�s�s� �t�h�e� �i�n�t�e�r�n�a�l� �c�o�n�t�r�o�l� �o�f� �t�h�e� �p�r�o�g�r�a�m�.� �T�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�h�e� �f�u�n�c�t�i�o�n�s� �a�r�e� �u�s�e�d� �t�o� 

�c�r�e�a�t�e� �t�h�e� �v�a�r�i�o�u�s� �i�n�t�e�r�a�c�t�i�v�e� �m�e�n�u�s� �o�f� �t�h�e� �u�s�e�r� �i�n�t�e�r�f�a�c�e� �a�n�d� �t�o� �t�r�a�n�s�f�e�r� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l� 

�b�e�t�w�e�e�n� �t�h�e�m�.� 

�F�u�n�c�t�i�o�n�s� �W�h�i�c�h� �C�r�e�a�t�e� �O�b�j�e�c�t�s�:� 

�T�h�e� �s�t�a�n�d�-�a�l�o�n�e� �v�e�r�s�i�o�n� �o�f� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �c�o�n�t�a�i�n�s� �s�i�x�t�e�e�n� �s�e�p�a�r�a�t�e� 

�m�e�n�u�s�.� �T�h�e�s�e� �m�e�n�u�s� �a�l�l�o�w� �t�h�e� �u�s�e�r� �t�o� �m�a�n�i�p�u�l�a�t�e� �t�h�e� �d�a�t�a� �a�n�d� �t�h�e� �w�a�y� �i�n� �w�h�i�c�h� �i�t� �i�s� 

�d�i�s�p�l�a�y�e�d�.� �A�l�t�h�o�u�g�h� �s�e�p�a�r�a�t�e� �f�u�n�c�t�i�o�n�s� �e�x�i�s�t� �f�o�r� �e�a�c�h� �t�y�p�e� �o�f� �m�e�n�u�,� �a�l�l� �t�h�e� �f�u�n�c�t�i�o�n�s� �a�r�e� 

�s�i�m�i�l�a�r� �i�n� �s�t�r�u�c�t�u�r�e�.� �T�h�e� �p�o�p�_�u�p� �m�e�n�u� �a�n�d� �i�t�s� �m�e�n�u� �i�t�e�m�s� �a�r�e� �c�r�e�a�t�e�d� �b�y� �i�n�s�t�a�n�c�i�n�g� �t�h�e� 

�a�p�p�r�o�p�r�i�a�t�e� �c�l�a�s�s�e�s� �[�W�o�y�a�9�2�]� �a�n�d� �c�o�n�t�r�o�l� �i�s� �m�a�i�n�t�a�i�n�e�d� �b�y� �e�x�e�c�u�t�i�n�g� �a� �c�o�n�t�r�o�l� �l�o�o�p� �u�n�t�i�l� 

�s�o�m�e� �v�a�l�i�d� �i�n�p�u�t� �i�s� �r�e�c�e�i�v�e�d� �f�r�o�m� �a� �l�o�g�i�c�a�l� �i�n�p�u�t� �d�e�v�i�c�e�.� �T�h�e� �s�i�x�t�e�e�n� �f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �c�r�e�a�t�e� 

�t�h�e� �d�i�f�f�e�r�e�n�t� �m�e�n�u�s� �a�r�e� �a�s� �f�o�l�l�o�w�:� 

�f�i�l�e�n�a�m�e�_�m�e�n�u� �-�C�r�e�a�t�e�s� �a� �m�e�n�u� �w�h�i�c�h� �p�r�o�m�p�t�s� �t�h�e� �u�s�e�r� �f�o�r� �t�h�e� �n�a�m�e� �o�f� �a� �f�i�l�e�.� 

�m�i�s�s�i�o�n�_�p�a�r�a�m�e�t�e�r�_�m�e�n�u� 

�-�C�r�e�a�t�e�s� �t�h�e� �o�n�l�y� �m�e�n�u� �w�h�i�c�h� �d�o�e�s� �n�o�t� �d�e�m�a�n�d� �c�o�m�p�l�e�t�e� �p�r�o�g�r�a�m� 

�c�o�n�t�r�o�l�.� �T�h�e� �c�o�n�t�r�o�l� �c�a�n� �b�e� �t�o�g�g�l�e�d� �b�e�t�w�e�e�n� �t�h�i�s� �m�e�n�u� �a�n�d� �o�t�h�e�r� 

�w�i�n�d�o�w�s�.� �T�h�e� �m�e�n�u� �d�i�s�p�l�a�y�s� �a� �s�e�l�e�c�t�e�d� �l�i�s�t� �o�f� �m�i�s�s�i�o�n� 

�p�a�r�a�m�e�t�e�r�s�.� 

�p�h�a�s�e�_�o�p�t�i�o�n�s�_�m�e�n�u� �=� �-�C�r�e�a�t�e�s� �a� �m�e�n�u� �w�h�i�c�h� �d�i�s�p�l�a�y�s� �t�h�e� �v�a�r�i�o�u�s� �o�p�t�i�o�n�s� �a�v�a�i�l�a�b�l�e� �f�o�r� 

�m�a�n�i�p�u�l�a�t�i�n�g� �p�h�a�s�e�s�.� 

�o�p�t�i�o�n�s�_�m�e�n�u� �-�C�r�e�a�t�e�s� �a� �m�e�n�u� �w�h�i�c�h� �d�i�s�p�l�a�y�s� �t�h�e� �g�e�n�e�r�a�l� �o�p�t�i�o�n�s� �a�v�a�i�l�a�b�l�e� �t�o� �t�h�e� 

�u�s�e�r�.� �R�o�u�t�i�n�e�s� �t�h�a�t� �c�a�n� �b�e� �e�x�e�c�u�t�e�d� �f�r�o�m� �t�h�i�s� �m�e�n�u� �a�f�f�e�c�t� �t�h�e� 

�e�n�t�i�r�e� �m�i�s�s�i�o�n�.� �E�x�a�m�p�l�e�s� �a�r�e�:� �S�a�v�e� �M�i�s�s�i�o�n�,� �R�e�t�r�i�e�v�e� �M�i�s�s�i�o�n�,� 

�M�o�d�i�f�y� �D�i�s�p�l�a�y�,� �e�t�c�.� 

�a�d�d�_�p�h�a�s�e�_�m�e�n�u� �-�C�r�e�a�t�e�s� �a� �m�e�n�u� �w�h�i�c�h� �d�i�s�p�l�a�y�s� �t�h�e� �p�h�a�s�e�s� �a�v�a�i�l�a�b�l�e� �f�o�r� �a�d�d�i�t�i�o�n� 

�t�o� �t�h�e� �m�i�s�s�i�o�n�.� 

�p�h�a�s�e�_�m�e�n�u� �-�C�r�e�a�t�e�s� �a� �m�e�n�u� �w�h�i�c�h� �l�i�s�t�s� �a�l�l� �t�h�e� �p�a�r�a�m�e�t�e�r� �v�a�l�u�e�s� �o�f� �a� �p�a�r�t�i�c�u�l�a�r� 

�p�h�a�s�e�.� �T�h�i�s� �m�e�n�u� �i�s� �t�h�e� �p�r�i�m�a�r�y� �m�e�t�h�o�d� �b�y� �w�h�i�c�h� �p�a�r�a�m�e�t�e�r� 

�v�a�l�u�e�s� �c�a�n� �b�e� �m�o�d�i�f�i�e�d�.� 

� � 
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�p�a�r�a�m�e�t�e�r�_�m�e�n�u� 

�m�o�v�e�_�p�a�r�a�m�e�t�e�r�_�m�e�n�u� 

�c�o�n�f�i�r�m� �_�m�e�n�u� 

�m�e�s�s�a�g�e�_�m�e�n�u� 

�a�p�p�l�y�_�d�e�f�a�u�l�t�s�_�m�e�n�u� 

�r�o�w�_�c�o�l�u�m�n�_�m�e�n�u� 

�q�u�i�c�k�_�i�n�p�u�t�_�m�e�n�u� 

�r�e�t�r�_�d�e�l�_�f�i�l�e�_�m�e�n�u� 

�o�t�h�e�r�_�v�a�r�i�a�b�l�e�s�_�m�e�n�u� 

�s�e�l�e�c�t�_�v�a�r�i�a�b�l�e�s�_�m�e�n�u� 

�-�C�r�e�a�t�e�s� �a� �m�e�n�u� �w�h�i�c�h� �l�i�s�t�s� �a�l�l� �t�h�e� �v�a�l�u�e�s� �o�f� �a� �p�a�r�t�i�c�u�l�a�r� �p�a�r�a�m�e�t�e�r� 

�(�i�.�e�.� �l�i�s�t�s� �t�h�e� �v�a�l�u�e� �o�f� �a� �p�a�r�t�i�c�u�l�a�r� �p�a�r�a�m�e�t�e�r� �f�o�r� �a�l�l� �t�h�e� �p�h�a�s�e�s�)�.� 

�T�h�i�s� �m�e�n�u� �i�s� �a�n� �a�u�x�i�l�i�a�r�y� �m�e�t�h�o�d� �b�y� �w�h�i�c�h� �p�a�r�a�m�e�t�e�r� �v�a�l�u�e�s� �c�a�n� 

�b�e� �m�o�d�i�f�i�e�d�.� 

�-�C�r�e�a�t�e�s� �a� �m�e�n�u� �w�h�i�c�h� �a�l�l�o�w�s� �t�h�e� �u�s�e�r� �t�o� �m�o�v�e� �a� �p�a�r�t�i�c�u�l�a�r� 

�p�a�r�a�m�e�t�e�r�.� 

�-�C�r�e�a�t�e�s� �a� �m�e�n�u� �w�h�i�c�h� �r�e�q�u�e�s�t�s� �c�o�n�f�i�r�m�a�t�i�o�n� �t�o� �t�h�e� �p�r�e�v�i�o�u�s� 

�c�o�m�m�a�n�d�.� 

�-�C�r�e�a�t�e�s� �a� �m�e�n�u� �w�h�i�c�h� �d�i�s�p�l�a�y�s� �a� �m�e�s�s�a�g�e� �t�o� �t�h�e� �u�s�e�r�.� �T�h�e� �m�e�n�u� 

�w�a�i�t�s� �f�o�r� �a�c�k�n�o�w�l�e�d�g�m�e�n�t� �f�r�o�m� �t�h�e� �u�s�e�r�.� 

�-�C�r�e�a�t�e�s� �a� �m�e�n�u� �w�h�i�c�h� �a�l�l�o�w�s� �t�h�e� �u�s�e�r� �t�o� �r�e�s�e�t� �a� �p�a�r�t�i�c�u�l�a�r� 

�p�a�r�a�m�e�t�e�r� �t�o� �i�t�s� �d�e�f�a�u�l�t� �v�a�l�u�e�.� �O�f� �t�h�e� �s�i�x�t�e�e�n� �m�e�n�u�s�,� �t�h�i�s� �i�s� �t�h�e� 

�o�n�l�y� �o�n�e� �w�h�i�c�h� �n�e�v�e�r� �r�e�m�o�v�e�s� �t�h�e� �p�r�e�v�i�o�u�s� �m�e�n�u� �f�r�o�m� �t�h�e� �s�c�r�e�e�n�.� 

�C�o�n�s�e�q�u�e�n�t�l�y�,� �m�o�r�e� �t�h�a�n� �o�n�e� �m�e�n�u� �i�s� �d�i�s�p�l�a�y�e�d� �w�h�e�n�e�v�e�r� �t�h�i�s� 

�m�e�n�u� �i�s� �a�c�t�i�v�a�t�e�d�.� �H�o�w�e�v�e�r�,� �a�l�t�h�o�u�g�h� �m�u�l�t�i�p�l�e� �m�e�n�u�s� �a�p�p�e�a�r�,� 

�o�n�l�y� �t�h�i�s� �o�n�e� �a�c�c�e�p�t�s� �i�n�p�u�t�.� 

�-�C�r�e�a�t�e�s� �a� �m�e�n�u� �w�h�i�c�h� �a�l�l�o�w� �t�h�e� �u�s�e�r� �t�o� �v�a�r�y� �t�h�e� �c�o�l�u�m�n� �a�n�d� �r�o�w� 

�s�p�a�c�i�n�g� �o�f� �t�h�e� �d�i�s�p�l�a�y�.� 

�-�C�r�e�a�t�e�s� �a� �m�e�n�u� �w�h�i�c�h� �a�l�l�o�w�s� �t�h�e� �u�s�e�r� �t�o� �m�o�d�i�f�y� �a�l�l� �o�f� �t�h�e� 

�p�a�r�a�m�e�t�e�r�s� �o�f� �a� �p�a�r�t�i�c�u�l�a�r� �p�h�a�s�e� �s�i�m�u�l�t�a�n�e�o�u�s�l�y�.� �T�h�i�s� �m�e�t�h�o�d� �i�s� 

�n�o�t� �a�s� �u�s�e�r�-�f�r�i�e�n�d�l�y� �a�s� �t�h�e� �m�e�t�h�o�d� �o�f�f�e�r�e�d� �b�y� �t�h�e� �p�a�r�a�m�e�t�e�r�_�m�e�n�u�,� 

�b�u�t� �i�t� �i�s� �m�u�c�h� �m�o�r�e� �e�f�f�i�c�i�e�n�t� �f�o�r� �t�h�e� �e�x�p�e�r�i�e�n�c�e�d� �u�s�e�r�.� 

�-�C�r�e�a�t�e�s� �a� �m�e�n�u� �w�h�i�c�h� �l�i�s�t�s� �a�l�l� �t�h�e� �f�i�l�e�s� �c�o�n�t�a�i�n�i�n�g� �m�i�s�s�i�o�n� �d�a�t�a�.� 

�T�h�e� �r�o�u�t�i�n�e� �l�o�o�k�s� �f�o�r� �a�l�l� �f�i�l�e�s� �w�i�t�h� �a�  ��.�m�i�s�s�.�d�a�t�a �� �e�x�t�e�n�s�i�o�n� �i�n� �a� 

�s�p�e�c�i�f�i�e�d� �d�i�r�e�c�t�o�r�y�.� 

�-�C�r�e�a�t�e�s� �a� �m�e�n�u� �w�h�i�c�h� �l�i�s�t�s� �a�l�l� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�s� �s�p�e�c�i�f�i�e�d� �a�s� 

 ��v�i�e�w�a�b�l�e �� �i�n� �t�h�e� �s�e�l�e�c�t�_�v�a�r�i�a�b�l�e�s�_�m�e�n�u�.� 

�-�C�r�e�a�t�e�s� �a� �m�e�n�u� �b�y� �w�h�i�c�h� �t�h�e� �u�s�e�r� �c�a�n� �s�e�l�e�c�t� �t�h�e� �v�a�r�i�a�b�l�e�s� �t�o� �b�e� 

�d�i�s�p�l�a�y�e�d� �b�y� �t�h�e� �o�t�h�e�r�_�v�a�r�i�a�b�l�e�s�_�m�e�n�u�.� 

�T�h�e� �u�s�e�r�-�i�n�t�e�r�f�a�c�e� �c�o�n�s�i�s�t�s� �o�f� �o�b�j�e�c�t�s� �a�s�i�d�e� �f�r�o�m� �m�e�n�u�s�.� �T�h�e� �m�o�s�t� �s�i�g�n�i�f�i�c�a�n�t� �o�f� �t�h�e�s�e� �a�r�e� 

�t�h�e� �f�i�v�e� �p�u�s�h�-�b�u�t�t�o�n�s� �w�h�i�c�h� �a�p�p�e�a�r� �d�i�r�e�c�t�l�y� �a�b�o�v�e� �t�h�e� �m�a�i�n� �w�i�n�d�o�w� �(�t�h�e� �w�i�n�d�o�w� �w�h�i�c�h� 

�d�i�s�p�l�a�y�s� �t�h�e� �d�a�t�a�)�.� �T�h�e� �b�u�t�t�o�n�s� �a�r�e� �c�r�e�a�t�e�d� �u�s�i�n�g� �t�h�e� �c�r�e�a�t�e�_�a�d�d�i�t�i�o�n�a�l�_�c�o�m�p�o�n�e�n�t�s� 

� � 
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�f�u�n�c�t�i�o�n�.� �T�h�i�s� �f�u�n�c�t�i�o�n� �i�s� �a�v�a�i�l�a�b�l�e� �t�o� �t�h�e� �M�i�s�s�i�o�n�s� �c�l�a�s�s� �f�r�o�m� �i�n�h�e�r�i�t�a�n�c�e� �o�f� �t�h�e� 

�S�c�r�o�l�l�_�W�i�n�d�o�w� �c�l�a�s�s� �[�S�t�e�u�9�3�]�.� 

�F�u�n�c�t�i�o�n�s� �W�h�i�c�h� �G�o�v�e�r�n� �C�o�n�t�r�o�l�:� 

�A�s� �m�e�n�t�i�o�n�e�d� �p�r�e�v�i�o�u�s�l�y�,� �t�h�e� �f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �c�r�e�a�t�e� �t�h�e� �m�e�n�u�s� �c�o�n�t�a�i�n� �c�o�n�t�r�o�l� �l�o�o�p�s� 

�w�h�i�c�h� �m�a�i�n�t�a�i�n� �c�o�n�t�r�o�l� �w�i�t�h�i�n� �t�h�e�i�r� �c�o�r�r�e�s�p�o�n�d�i�n�g� �m�e�n�u�s�.� �H�o�w�e�v�e�r�,� �t�h�i�s� �c�o�n�t�r�o�l� �i�s� �o�n�l�y� 

�l�o�c�a�l ��t�h�e� �m�e�n�u�,� �a�n�d� �i�t�s� �c�o�n�t�r�o�l� �l�o�o�p�,� �a�r�e� �d�e�s�t�r�o�y�e�d� �w�h�e�n� �t�h�e� �m�e�n�u� �d�i�s�a�p�p�e�a�r�s� �f�r�o�m� �t�h�e� 

�s�c�r�e�e�n�.� �G�e�n�e�r�a�l� �c�o�n�t�r�o�l� �i�s� �p�r�i�m�a�r�i�l�y� �e�n�f�o�r�c�e�d� �b�y� �t�h�r�e�e� �f�u�n�c�t�i�o�n�s�.� �T�h�e�s�e� �f�u�n�c�t�i�o�n�s� �p�r�o�c�e�s�s� 

�i�n�p�u�t� �f�r�o�m� �t�h�e� �l�o�g�i�c�a�l� �i�n�p�u�t� �d�e�v�i�c�e�s� �a�n�d� �a�c�t� �a�c�c�o�r�d�i�n�g�l�y�.� �A�l�l� �t�h�r�e�e� �f�u�n�c�t�i�o�n�s� �a�r�e� �d�e�f�i�n�e�d� �t�o� 

�b�e� �v�i�r�t�u�a�l� �i�n� �t�h�e� �b�a�s�e� �c�l�a�s�s� �S�c�r�o�l�l�_�W�i�n�d�o�w� �[�S�t�e�u�9�3�]� �a�n�d� �a�r�e� �r�e�d�e�f�i�n�e�d� �b�y� �t�h�e� 

�M�i�s�s�i�o�n�_�W�i�n�d�o�w� �c�l�a�s�s� �t�o� �r�e�f�l�e�c�t� �i�t�s� �p�a�r�t�i�c�u�l�a�r� �n�e�e�d�s�.� �T�h�e� �f�u�n�c�t�i�o�n�s� �a�r�e� �a�s� �f�o�l�l�o�w�s�:� 

�p�r�o�c�e�s�s�_�a�d�d�i�t�i�o�n�a�l�_�c�o�m�p�o�n�e�n�t�s� 

�-�T�h�i�s� �f�u�n�c�t�i�o�n� �i�s� �u�s�e�d� �t�o� �p�r�o�c�e�s�s� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �t�h�e� �a�d�d�i�t�i�o�n�a�l� 

�c�o�m�p�o�n�e�n�t�s� �d�e�f�i�n�e�d� �i�n� �t�h�e� �M�i�s�s�i�o�n�_�W�i�n�d�o�w� �c�l�a�s�s� �(�o�b�j�e�c�t�s� �w�h�i�c�h� 

�a�r�e� �d�e�f�i�n�e�d� �i�n� �t�h�e� �d�e�r�i�v�e�d� �c�l�a�s�s�,� �M�i�s�s�i�o�n�_�W�i�n�d�o�w�,� �b�u�t� �n�o�t� �i�n� �t�h�e� 

�b�a�s�e� �c�l�a�s�s� �S�c�r�o�l�l�_�W�i�n�d�o�w�)�.� �T�h�e� �M�i�s�s�i�o�n�_�W�i�n�d�o�w� �c�l�a�s�s� �h�a�s� 

�f�i�v�e� �s�u�c�h� �c�o�m�p�o�n�e�n�t�s ��t�h�e� �f�i�v�e� �p�u�s�h� �b�u�t�t�o�n�s� �w�h�i�c�h� �a�p�p�e�a�r� �a�t� �t�h�e� 

�t�o�p�.� �T�h�u�s�,� �t�h�i�s� �f�u�n�c�t�i�o�n� �p�r�o�c�e�s�s�e�s� �i�n�f�o�r�m�a�t�i�o�n� �w�h�e�n�e�v�e�r� �o�n�e� �o�f� 

�t�h�e�s�e� �b�u�t�t�o�n�s� �i�s� �s�e�l�e�c�t�e�d�.� 

�p�r�o�c�e�s�s�_�g�e�o�m�e�t�r�y�_�v�i�e�w� 

�-�T�h�i�s� �f�u�n�c�t�i�o�n� �p�r�o�c�e�s�s�e�s� �i�n�f�o�r�m�a�t�i�o�n� �w�h�e�n�e�v�e�r� �a� �l�o�g�i�c�a�l� �i�n�p�u�t� �i�s� 

�d�e�t�e�c�t�e�d� �i�n�s�i�d�e� �t�h�e� �g�e�o�m�e�t�r�y� �v�i�e�w� �(�i�.�e�.� �i�n�s�i�d�e� �t�h�e� �w�i�n�d�o�w� �i�n� 

�w�h�i�c�h� �t�h�e� �d�a�t�a� �i�s� �d�i�s�p�l�a�y�e�d�)�.� �T�h�e� �f�u�n�c�t�i�o�n� �r�e�t�u�r�n�s� �a� �v�a�r�i�e�t�y� �o�f� 

�i�n�f�o�r�m�a�t�i�o�n� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �l�o�c�a�t�i�o�n� �a�n�d� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �i�t�e�m� 

�s�e�l�e�c�t�e�d�.� �H�o�w�e�v�e�r�,� �o�n�l�y� �t�h�e� �l�o�g�i�c�a�l� �p�i�c�k� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �o�f� �i�n�t�e�r�e�s�t� 

�f�o�r� �t�h�e� �p�u�r�p�o�s�e�s� �o�f� �t�h�e� �c�l�a�s�s�.� 

� � 
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�p�r�o�c�e�s�s�_�f�r�o�m�_�m�o�u�s�e� �-�T�h�i�s� �f�u�n�c�t�i�o�n� �p�r�o�c�e�s�s�e�s� �i�n�f�o�r�m�a�t�i�o�n� �w�h�e�n�e�v�e�r� �t�h�e� �c�o�m�p�u�t�e�r� 

�m�o�u�s�e� �b�u�t�t�o�n� �i�s� �p�r�e�s�s�e�d�.� �B�e�c�a�u�s�e� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� 

�S�y�s�t�e�m� �r�e�l�i�e�s� �h�e�a�v�i�l�y� �o�n� �i�n�p�u�t� �f�r�o�m� �t�h�e� �m�o�u�s�e�,� �t�h�i�s� �f�u�n�c�t�i�o�n� �i�s� 

�p�e�r�h�a�p�s� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �o�f� �t�h�e� �c�o�n�t�r�o�l� �p�r�o�c�e�s�s�i�n�g� �f�u�n�c�t�i�o�n�s�.� 

�W�h�e�n� �i�n�p�u�t� �f�r�o�m� �t�h�e� �m�o�u�s�e� �i�s� �d�e�t�e�c�t�e�d�,� �t�h�e� �f�u�n�c�t�i�o�n� �d�e�t�e�r�m�i�n�e�s� 

�w�h�a�t� �i�t�e�m� �o�n� �t�h�e� �s�c�r�e�e�n� �w�a�s� �s�e�l�e�c�t�e�d� �a�n�d� �r�o�u�t�e�s� �c�o�n�t�r�o�l� 

�a�p�p�r�o�p�r�i�a�t�e�l�y�.� �O�n�e� �o�f� �t�h�e� �f�u�n�c�t�i�o�n�s� �i�t� �c�a�l�l�s� �i�s� �t�h�e� 

�p�r�o�c�e�s�s�_�a�d�d�i�t�i�o�n�a�l�_�c�o�m�p�o�n�e�n�t�s� �r�o�u�t�i�n�e� �w�h�i�c�h� �t�e�s�t�s� �w�h�e�t�h�e�r� �o�n�e� 

�o�f� �t�h�e� �c�o�m�p�o�n�e�n�t�s� �d�e�f�i�n�e�d� �w�i�t�h�i�n� �M�i�s�s�i�o�n�_� �W�i�n�d�o�w� �w�a�s� �s�e�l�e�c�t�e�d�.� 

�T�h�e� �M�i�s�s�i�o�n�_�W�i�n�d�o�w� �c�l�a�s�s� �c�o�n�t�a�i�n�s� �a�d�d�i�t�i�o�n�a�l� �f�u�n�c�t�i�o�n�s� �t�o� �t�h�o�s�e� �l�i�s�t�e�d� �s�o� �f�a�r�.� �H�o�w�e�v�e�r�,� 

�t�h�e�y� �a�r�e� �m�o�s�t�l�y� �i�n�t�e�n�d�e�d� �t�o� �p�e�r�f�o�r�m� �f�u�n�c�t�i�o�n�s� �t�h�a�t� �a�r�e� �f�r�e�q�u�e�n�t�l�y� �r�e�q�u�i�r�e�d� �b�y� �t�h�e� �r�o�u�t�i�n�e�s� 

�j�u�s�t� �d�e�s�c�r�i�b�e�d�.� �S�o�m�e� �o�f� �t�h�e� �m�o�r�e� �i�m�p�o�r�t�a�n�t� �o�n�e�s� �a�r�e� �l�i�s�t�e�d�.� 

�i�n�i�t�i�a�l�i�z�e�_�c�o�l�o�r�s� 

�r�e�f�r�e�s�h�_�w�i�n�d�o�w� 

�t�o�g�g�l�e�_�w�i�n�d�o�w� 

�s�c�a�n�_�f�o�r�_�p�i�c�k� 

�-�R�e�s�e�t�s� �t�h�e� �P�H�I�G�S� �c�o�l�o�r� �t�a�b�l�e� �t�o� �e�n�s�u�r�e� �t�h�a�t� �c�e�r�t�a�i�n� �c�o�l�o�r� �i�n�d�i�c�e�s� 

�r�e�f�l�e�c�t� �c�e�r�t�a�i�n� �c�o�l�o�r�s�.� 

�-�U�p�d�a�t�e�s� �t�h�e� �w�i�n�d�o�w� �t�o� �r�e�f�l�e�c�t� �t�h�e� �l�a�t�e�s�t� �c�h�a�n�g�e�s�.� 

�-�T�o�g�g�l�e�s� �t�h�e� �w�i�n�d�o�w� �b�e�t�w�e�e�n� �i�t�s� �c�u�r�r�e�n�t� �s�i�z�e� �a�n�d� �t�h�e� �s�p�e�c�i�f�i�e�d� 

�o�n�e�.� 

�-�T�h�i�s� �f�u�n�c�t�i�o�n� �i�s� �u�s�e�d� �e�x�t�e�n�s�i�v�e�l�y� �b�y� �f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �c�r�e�a�t�e� �t�h�e� 

�m�e�n�u�s�.� �I�t� �t�a�k�e�s� �a� �p�i�c�k� �i�d� �a�n�d� �d�e�t�e�r�m�i�n�e�s� �w�h�a�t� �t�y�p�e� �o�f� �d�a�t�a� �w�a�s� 

�s�e�l�e�c�t�e�d�.� �I�t� �r�o�u�t�e�s� �c�o�n�t�r�o�l� �a�c�c�o�r�d�i�n�g�l�y�.� 

� � 
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�9�.�0� �S�Y�S�T�E�M� �C�U�S�T�O�M�I�Z�A�T�I�O�N� 

�O�v�e�r�v�i�e�w� 

�T�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �i�s� �i�n�t�e�n�d�e�d� �f�o�r� �u�s�e� �b�y� �a� �v�a�r�i�e�t�y� �o�f� �C�A�D� �s�y�s�t�e�m�s�.� 

�R�e�c�o�g�n�i�z�i�n�g� �t�h�a�t� �r�e�q�u�i�r�e�m�e�n�t�s� �w�i�l�l� �v�a�r�y� �f�o�r� �d�i�f�f�e�r�e�n�t� �p�r�o�g�r�a�m�s�,� �t�h�e� �m�o�d�u�l�e� �w�a�s� �d�e�s�i�g�n�e�d� 

�t�o� �b�e� �c�u�s�t�o�m�i�z�a�b�l�e�.� �P�a�r�a�m�e�t�e�r�s�,� �p�h�a�s�e�s�,� �a�n�d� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�s� �c�a�n� �b�e� �e�a�s�i�l�y� �c�r�e�a�t�e�d�,� 

�m�o�d�i�f�i�e�d�,� �o�r� �d�e�l�e�t�e�d�,� �t�o� �a�c�c�o�m�m�o�d�a�t�e� �t�h�e� �v�a�r�i�o�u�s� �r�e�q�u�i�r�e�m�e�n�t�s�.� �M�u�c�h� �t�h�o�u�g�h�t� �w�a�s� �g�i�v�e�n� 

�t�o� �w�h�e�t�h�e�r� �s�u�c�h� �f�l�e�x�i�b�i�l�i�t�y� �s�h�o�u�l�d� �b�e� �g�i�v�e�n� �a�t� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�r� �e�n�d�-�u�s�e�r� �l�e�v�e�l�.� �F�i�n�a�l�l�y� 

�i�t� �w�a�s� �d�e�c�i�d�e�d� �t�h�a�t� �t�h�i�s� �f�l�e�x�i�b�i�l�i�t�y� �s�h�o�u�l�d� �b�e� �i�n�t�r�o�d�u�c�e�d� �a�t� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �l�e�v�e�l�.� �I�t� �i�s� 

�f�o�r�e�s�e�e�n� �t�h�a�t� �t�h�e� �p�r�o�g�r�a�m�s� �o�n�t�o� �w�h�i�c�h� �t�h�e� �m�o�d�u�l�e� �w�i�l�l� �b�e� �i�m�p�l�e�m�e�n�t�e�d� �w�i�l�l� �h�a�v�e� �a� �f�i�x�e�d� �s�e�t� 

�o�f� �r�e�q�u�i�r�e�m�e�n�t�s� �(�i�.�e�.� �t�h�e� �t�y�p�e�s� �o�f� �p�a�r�a�m�e�t�e�r�s�,� �p�h�a�s�e�s�,� �a�n�d� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�s� �t�h�e� �C�A�D� 

�s�y�s�t�e�m� �w�i�l�l� �a�c�c�e�p�t�)�.� �I�n� �o�r�d�e�r� �f�o�r� �t�h�e� �m�o�d�u�l�e� �t�o� �f�u�n�c�t�i�o�n� �c�o�r�r�e�c�t�l�y�,� �s�u�c�h� �r�e�q�u�i�r�e�m�e�n�t�s� �m�u�s�t� 

�b�e� �a�d�d�r�e�s�s�e�d� �u�p�o�n� �t�h�e� �m�o�d�u�l�e�'�s� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �O�n�c�e� �t�h�e� �m�o�d�u�l�e� �i�s� �i�m�p�l�e�m�e�n�t�e�d�,� �t�h�e� �u�s�e�r� 

�w�i�l�l� �h�a�v�e� �n�o� �n�e�e�d� �f�o�r� �t�h�e� �a�b�i�l�i�t�y� �t�o� �d�e�f�i�n�e� �n�e�w� �o�b�j�e�c�t� �t�y�p�e�s�,� �s�i�n�c�e� �t�h�e� �h�o�s�t� �C�A�D� �s�y�s�t�e�m� �i�s� 

�u�n�a�b�l�e� �t�o� �p�r�o�c�e�s�s� �t�h�e�m�.� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �s�e�c�t�i�o�n�s� �d�e�s�c�r�i�b�e� �i�n� �d�e�t�a�i�l� �t�h�e� �s�t�e�p�s� �r�e�q�u�i�r�e�d� �t�o� �c�u�s�t�o�m�i�z�e� �t�h�e� �m�o�d�u�l�e�.� �T�h�e�y� 

�d�e�s�c�r�i�b�e� �h�o�w� �t�o� �c�r�e�a�t�e�,� �m�o�d�i�f�y� �a�n�d� �d�e�l�e�t�e� �p�a�r�a�m�e�t�e�r�s�,� �p�h�a�s�e�s�,� �a�n�d� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�s�.� 

�H�o�w�e�v�e�r�,� �t�o� �a�c�c�o�m�p�l�i�s�h� �t�h�i�s� �r�e�q�u�i�r�e�s� �s�o�m�e� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e� �d�a�t�a� �f�i�l�e�s� �w�h�i�c�h� �t�h�e� �M�P�I�S� 

�c�r�e�a�t�e�s� �f�o�r� �a�r�c�h�i�v�i�n�g� �p�u�r�p�o�s�e�s�.� �F�o�r� �t�h�i�s� �r�e�a�s�o�n�,� �t�h�e� �e�x�p�l�a�n�a�t�i�o�n� �b�e�g�i�n�s� �w�i�t�h� �a� �d�e�s�c�r�i�p�t�i�o�n� �o�f� 

�t�h�e�s�e� �f�i�l�e�s�.� 
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�T�r�a�j�e�c�t�o�r�y� �D�a�t�a� �F�i�l�e�s� 

�F�i�g�u�r�e� �9� �l�i�s�t�s� �a� �t�y�p�i�c�a�l� �t�r�a�j�e�c�t�o�r�y� �d�a�t�a� �f�i�l�e�.� �T�h�e� �f�i�r�s�t� �t�w�o� �l�i�n�e�s� �o�f� �t�h�e� �f�i�l�e� �c�o�n�t�a�i�n� �t�h�e� �n�a�m�e� �o�f� 

�t�h�e� �m�i�s�s�i�o�n� �a�n�d� �t�h�e� �n�u�m�b�e�r� �o�f� �m�i�s�s�i�o�n� �p�h�a�s�e�s�,� �r�e�p�e�c�t�i�v�e�l�y�.� �T�h�e� �t�h�i�r�d� �l�i�n�e� �g�i�v�e�s� �a� �l�i�s�t�i�n�g� �o�f� 

�a�l�l� �t�h�e� �p�a�r�a�m�e�t�e�r�s�.� �N�o�t�e� �t�h�a�t� �t�h�e� �e�n�t�i�r�e� �l�i�s�t� �o�f� �p�a�r�a�m�e�t�e�r�s� �M�U�S�T� �b�e� �c�o�n�t�a�i�n�e�d� �w�i�t�h�i�n� �o�n�e� 

�l�i�n�e� �a�n�d� �t�h�a�t� �e�n�t�r�i�e�s� �M�U�S�T� �b�e� �s�e�p�a�r�a�t�e�d� �b�y� �a�t� �l�e�a�s�t� �o�n�e� �t�a�b� �c�h�a�r�a�c�t�e�r�.� �B�e�g�i�n�n�i�n�g� �o�n� �l�i�n�e� 

�f�o�u�r�,� �t�h�e� �p�h�a�s�e�s� �c�o�n�t�a�i�n�e�d� �b�y� �t�h�e� �m�i�s�s�i�o�n� �a�r�e� �l�i�s�t�e�d�.� �E�a�c�h� �l�i�n�e� �c�o�n�s�i�s�t�s� �o�f� �t�h�e� �p�h�a�s�e� �n�a�m�e� 

�p�l�u�s� �t�h�e� �v�a�l�u�e�s� �o�f� �i�t�s� �p�a�r�a�m�e�t�e�r�s�.� �T�h�e� �l�i�s�t� �o�f� �v�a�l�u�e�s� �c�o�r�r�e�s�p�o�n�d� �i�n� �o�r�d�e�r� �t�o� �t�h�e� �l�i�s�t� �o�f� 

�p�a�r�a�m�e�t�e�r�s� �g�i�v�e�n� �i�n� �l�i�n�e� �t�h�r�e�e�.� �T�a�b�s� �a�r�e� �u�s�e�d� �t�o� �s�e�p�a�r�a�t�e� �t�h�e� �e�n�t�r�i�e�s� �w�i�t�h�i�n� �e�a�c�h� �p�h�a�s�e� �a�n�d� 

�e�n�d�-�o�f�-�l�i�n�e� �c�h�a�r�a�c�t�e�r�s� �a�r�e� �u�s�e�d� �t�o� �s�e�p�a�r�a�t�e� �t�h�e� �p�h�a�s�e�s�.� 

�A�l�l� �d�e�f�i�n�e�d� �p�a�r�a�m�e�t�e�r�s� �m�u�s�t� �b�e� �l�i�s�t�e�d� �f�o�r� �e�a�c�h� �p�h�a�s�e�.� �A� �d�i�s�t�i�n�c�t�i�o�n� �s�h�o�u�l�d� �b�e� �d�r�a�w�n� 

�b�e�t�w�e�e�n� �t�h�e� �l�i�s�t� �o�f� �p�a�r�a�m�e�t�e�r�s� �f�o�u�n�d� �o�n� �t�h�e� �s�e�c�o�n�d� �l�i�n�e� �o�f� �t�h�e� �f�i�l�e� �a�n�d� �t�h�e� �l�i�s�t� �o�f� �p�h�a�s�e�s� 

�w�h�i�c�h� �s�u�b�s�e�q�u�e�n�t�l�y� �f�o�l�l�o�w�s�.� �T�h�e� �l�i�s�t� �o�f� �p�a�r�a�m�e�t�e�r�s� �l�i�s�t�s� �A�L�L� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �w�h�i�c�h� �h�a�v�e� 

�b�e�e�n� �d�e�f�i�n�e�d� �f�o�r� �t�h�e� �m�o�d�u�l�e�.� �S�i�n�c�e� �m�u�l�t�i�p�l�e� �i�n�s�t�a�n�c�e�s� �o�f� �t�h�e� �s�a�m�e� �p�a�r�a�m�e�t�e�r� �a�r�e� �n�o�t� 

�a�l�l�o�w�e�d� �f�o�r� �a�n�y� �g�i�v�e�n� �p�h�a�s�e�,� �e�a�c�h� �e�n�t�r�y� �i�n� �t�h�e� �l�i�s�t� �m�u�s�t� �b�e� �u�n�i�q�u�e�.� �T�h�e� �l�i�s�t� �o�f� �p�h�a�s�e�s�,� �o�n� 

�t�h�e� �o�t�h�e�r� �h�a�n�d�,� �l�i�s�t�s� �t�h�e� �p�h�a�s�e�s� �w�h�i�c�h� �t�h�e� �m�i�s�s�i�o�n� �c�o�n�t�a�i�n�s� �a�n�d� �d�o� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �r�e�f�l�e�c�t� �a�l�l� 

�t�h�e� �p�h�a�s�e�s� �w�h�i�c�h� �a�r�e� �a�v�a�i�l�a�b�l�e�.� �M�o�r�e�o�v�e�r�,� �s�i�n�c�e� �e�a�c�h� �m�i�s�s�i�o�n� �m�a�y� �c�o�n�t�a�i�n� �m�u�l�t�i�p�l�e� 

�o�c�c�u�r�r�e�n�c�e�s� �o�f� �t�h�e� �s�a�m�e� �p�h�a�s�e�,� �e�a�c�h� �p�h�a�s�e� �e�n�t�r�y� �n�e�e�d� �n�o�t� �b�e� �u�n�i�q�u�e�.� 

�A�f�t�e�r� �t�h�e� �l�i�s�t� �o�f� �p�h�a�s�e�s� �c�o�n�t�a�i�n�e�d� �b�y� �t�h�e� �m�i�s�s�i�o�n� �i�s� �e�x�h�a�u�s�t�e�d�,� �a� �l�i�s�t�i�n�g� �o�f� �t�h�e� �m�i�s�s�i�o�n� 

�p�a�r�a�m�e�t�e�r�s� �b�e�g�i�n�s�.� �E�a�c�h� �l�i�n�e� �t�h�e�r�e�a�f�t�e�r� �c�o�n�t�a�i�n�s� �t�h�e� �d�a�t�a� �f�o�r� �o�n�e� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�:� �t�h�e� 

�n�a�m�e�,� �t�h�e� �v�a�l�u�e�,� �a� �c�o�d�e� �d�e�n�o�t�i�n�g� �w�h�e�t�h�e�r� �i�t� �s�h�o�u�l�d� �b�e� �d�i�s�p�l�a�y�e�d�,� �a�n�d� �a� �b�r�i�e�f� �a�s�s�o�c�i�a�t�e�d� 

�c�o�m�m�e�n�t�.� �L�i�k�e� �p�r�e�v�i�o�u�s� �e�n�t�r�i�e�s�,� �e�a�c�h� �o�f� �t�h�e�s�e� �e�n�t�r�i�e�s� �m�u�s�t� �b�e� �s�e�p�a�r�a�t�e�d� �b�y� �a�t� �l�e�a�s�t� �o�n�e� �t�a�b� 

�c�h�a�r�a�c�t�e�r�.� 
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�P�h�a�s�e� �D�e�f�a�u�l�t�s� �F�i�l�e� 

�T�o� �f�a�c�i�l�i�t�a�t�e� �a�n�d� �e�x�p�e�d�i�t�e� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �t�r�a�j�e�c�t�o�r�y� �m�i�s�s�i�o�n�s� �b�y� �t�h�e� �e�n�d� �u�s�e�r�,� �e�n�t�i�r�e� �p�h�a�s�e�s� 

�m�a�y� �b�e� �a�d�d�e�d� �w�i�t�h� �t�h�e� �c�l�i�c�k� �o�f� �a� �b�u�t�t�o�n�.� �T�h�e� �f�i�l�e� �p�h�a�s�e�.�d�f�l�.�m�i�s�s� �i�s� �f�o�u�n�d� �i�n� �t�h�e� �s�a�m�e� 

�d�i�r�e�c�t�o�r�y� �a�s� �t�h�e� �t�r�a�j�e�c�t�o�r�y� �d�a�t�a� �f�i�l�e�s� �a�n�d� �c�o�n�t�a�i�n�s� �a� �l�i�s�t�i�n�g� �o�f� �a�l�l� �t�h�e� �p�h�a�s�e�s� �w�h�i�c�h� �a�r�e� 

�a�v�a�i�l�a�b�l�e� �t�o� �t�h�e� �M�P�I�S�.� �F�i�g�u�r�e� �1�0� �s�h�o�w�s� �t�h�e� �f�i�l�e�.� 

�L�i�n�e� �o�n�e� �o�f� �t�h�i�s� �f�i�l�e� �g�i�v�e�s� �a� �l�i�s�t�i�n�g� �o�f� �a�l�l� �t�h�e� �p�a�r�a�m�e�t�e�r�s�.� �T�h�e� �o�r�d�e�r� �o�f� �t�h�e� �l�i�s�t� �i�s� �a�r�b�i�t�r�a�r�y�.� 

�H�o�w�e�v�e�r�,� �o�n�c�e� �d�e�f�i�n�e�d�,� �i�t� �g�o�v�e�r�n�s� �t�h�e� �o�r�d�e�r� �i�n� �w�h�i�c�h� �t�h�e� �p�a�r�a�m�e�t�e�r� �v�a�l�u�e�s� �m�u�s�t� �b�e� �l�i�s�t�e�d� 

�i�n� �t�h�e� �p�h�a�s�e� �d�e�f�i�n�i�t�i�o�n�s� �w�h�i�c�h� �f�o�l�l�o�w�.� �T�h�e� �r�e�s�t� �o�f� �t�h�e� �f�i�l�e� �c�o�n�s�i�s�t�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �f�o�r� �t�h�e� 

�d�e�f�a�u�l�t� �p�h�a�s�e�s�.� �A�s� �i�n� �t�h�e� �T�r�a�j�e�c�t�o�r�y� �D�a�t�a� �F�i�l�e�s�,� �p�h�a�s�e�s� �a�r�e� �d�e�f�i�n�e�d� �w�i�t�h�i�n� �a� �s�i�n�g�l�e� �l�i�n�e�.� �T�h�e� 

�l�i�n�e� �i�s� �c�o�m�p�r�i�s�e�d� �o�f� �t�h�e� �p�h�a�s�e� �n�a�m�e� �a�n�d� �t�h�e� �d�e�f�a�u�l�t� �v�a�l�u�e�s� �o�f� �t�h�e� �p�h�a�s�e� �p�a�r�a�m�e�t�e�r�s�.� �A�s� �i�n� 

�p�r�e�v�i�o�u�s� �f�i�l�e�s�,� �a�l�l� �e�n�t�r�i�e�s� �w�i�t�h�i�n� �a� �l�i�n�e� �m�u�s�t� �b�e� �s�e�p�a�r�a�t�e�d� �b�y� �a�t� �l�e�a�s�t� �o�n�e� �t�a�b� �c�h�a�r�a�c�t�e�r�.� 
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�l�i�n�e� �1� 

�l�i�n�e� �2� 

�l�i�n�e� �3� 

�l�i�n�e� �4� 

�l�i�n�e� �5� 

�P�A�R�A�M�1� 

�P�H�A�S�E� �1� 

�P�H�A�S�E�2� 

�P�H�A�S�E�3� 

�P�H�A�S�E�4� 

�P�A�R�A�M�2� 

�v�a�l�u�e�1�-�1� 

�v�a�l�u�e�2�-�1� 

�v�a�l�u�e�3�-�1� 

�v�a�l�u�e�4�-�1� 

�P�A�R�A�M�4� 

�v�a�l�u�e� �1�-�2� 

�v�a�l�u�e�2�-�2� 

�v�a�l�u�e�3�-�2� 

�v�a�l�u�e�4�-�2� 

�a�d�d�i�t�i�o�n�a�l� �p�h�a�s�e�s� �w�h�i�c�h� �a�r�e� �d�e�f�i�n�e�d� 

�P�A�R�A�M�3� 

�v�a�l�u�e�1�-�3� 

�v�a�l�u�e�2�-�3� 

�v�a�l�u�e�3�-�3� 

�v�a�l�u�e�4�-�3� 

�F�i�g�u�r�e� �1�0�.� �T�h�e� �P�h�a�s�e�.�d�f�l�.�m�i�s�s� �F�i�l�e� 

�P�A�R�A�M�S� 

�v�a�l�u�e�1�-�4� 

�v�a�l�u�e�2�-�4� 

�v�a�l�u�e�3�-�4� 

�v�a�l�u�e�4�-�4� 

�v�a�l�u�e�1�-�5� 

�v�a�l�u�e�2�-�5� 

�v�a�l�u�e�3�-�5� 

�v�a�l�u�e�4�-�5� 
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�P�a�r�a�m�e�t�e�r�s� 

�C�r�e�a�t�i�o�n� 

�F�i�g�u�r�e�s� �1�1�(�a�)� �a�n�d� �1�1�(�b�)� �g�i�v�e� �a� �t�y�p�i�c�a�l� �c�l�a�s�s� �d�e�f�i�n�i�t�i�o�n� �f�o�r� �a� �p�a�r�a�m�e�t�e�r�.� �A� �s�e�p�a�r�a�t�e� �c�l�a�s�s� 

�m�u�s�t� �b�e� �d�e�f�i�n�e�d� �f�o�r� �e�a�c�h� �t�y�p�e� �o�f� �p�a�r�a�m�e�t�e�r�.� �N�o�t�e� �t�h�a�t� �e�a�c�h� �p�a�r�a�m�e�t�e�r� �c�l�a�s�s� �w�h�i�c�h� �i�s� �c�r�e�a�t�e�d� 

�m�u�s�t� �i�n�h�e�r�i�t� �t�h�e� �c�l�a�s�s� �P�a�r�a�m�e�t�e�r�s� �w�h�i�c�h� �c�o�n�t�a�i�n�s� �a�l�l� �t�h�e� �f�u�n�c�t�i�o�n�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� 

�o�b�j�e�c�t�.� �N�e�w� �p�a�r�a�m�e�t�e�r�s� �c�a�n� �b�e� �e�a�s�i�l�y� �d�e�f�i�n�e�d� �b�y� �a�d�h�e�r�i�n�g� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �p�r�o�c�e�d�u�r�e�:� 

�1�.� 

�2�.� 

�C�o�p�y� �t�h�e� �c�o�d�e� �g�i�v�e�n� �i�n� �F�i�g�u�r�e� �1�1�(�a�)�.� 

�C�h�a�n�g�e� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �c�l�a�s�s� �t�o� �r�e�f�l�e�c�t� �t�h�e� �n�e�w� �p�a�r�a�m�e�t�e�r�.� �E�n�s�u�r�e� �t�h�a�t� 

�t�h�e� �n�a�m�e� �c�h�a�n�g�e� �i�s� �r�e�f�l�e�c�t�e�d� �i�n� �t�h�e� �c�o�n�s�t�r�u�c�t�o�r� �o�f� �t�h�e� �c�l�a�s�s�.� 

�A�s�s�i�g�n� �t�h�e� �c�l�a�s�s� �a� �n�e�w� �r�e�f�e�r�e�n�c�e� �n�a�m�e�.� �T�h�i�s� �i�s� �d�o�n�e� �b�y� �c�h�a�n�g�i�n�g� �t�h�e� 
�n�a�m�e� �i�n�s�i�d�e� �q�u�o�t�e�s� �i�n� �t�h�e� �s�e�t�_�p�a�r�a�m�_�t�i�t�l�e�_�t�o� �f�u�n�c�t�i�o�n� �c�a�l�l�.� �T�h�e� �n�a�m�e� 

�g�i�v�e�n� �t�o� �t�h�e� �p�a�r�a�m�e�t�e�r� �m�u�s�t� �b�e� �a� �s�i�n�g�l�e� �w�o�r�d� �a�n�d� �i�s� �t�h�e� �E�X�A�C�T� �t�i�t�l�e� �b�y� 
�w�h�i�c�h� �t�h�e� �p�a�r�a�m�e�t�e�r� �m�u�s�t� �b�e� �r�e�f�e�r�r�e�d� �w�h�e�n� �r�e�f�e�r�e�n�c�e�d� �b�y� �n�a�m�e� �f�r�o�m� 
�a�n�y� �o�t�h�e�r� �p�a�r�t� �o�f� �t�h�e� �c�o�d�e�.� �A�l�t�h�o�u�g�h� �t�h�e� �n�a�m�e� �i�s� �r�e�s�t�r�i�c�t�e�d� �t�o� �b�e�i�n�g� �a� 
�s�i�n�g�l�e� �w�o�r�d�,� �u�n�d�e�r�s�c�o�r�e�s� �m�a�y� �b�e� �u�s�e�d� �i�n� �i�t�s� �d�e�f�i�n�i�t�i�o�n�.� �T�h�e�s�e� 
�u�n�d�e�r�s�c�o�r�e�s� �w�i�l�l� �b�e� �t�r�e�a�t�e�d� �a�s� �b�l�a�n�k� �s�p�a�c�e�s� �w�h�e�n� �t�h�e� �t�i�t�l�e� �i�s� �d�i�s�p�l�a�y�e�d� 
�o�n� �t�h�e� �s�c�r�e�e�n�.� 

�A�d�d� �a� �n�e�w� �c�o�n�d�i�t�i�o�n�a�l� �s�t�a�t�e�m�e�n�t� �t�o� �t�h�e� �f�u�n�c�t�i�o�n� 
�P�h�a�s�e�s�:�:�g�e�t�_�p�r�o�p�e�r�_�p�a�r�a�m�.� �F�i�g�u�r�e� �1�1�(�b�)� �i�l�l�u�s�t�r�a�t�e�s� �t�h�e� �f�o�r�m�a�t� �o�f� �t�h�e� 
�c�o�n�d�i�t�i�o�n�a�l� �s�t�a�t�e�m�e�n�t�.� �N�o�t�e� �t�h�a�t� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �n�e�w� �p�a�r�a�m�e�t�e�r� �m�u�s�t� 
�b�e� �p�l�a�c�e�d� �i�n�s�i�d�e� �t�h�e� �q�u�o�t�e�s� �f�o�u�n�d� �i�n� �t�h�e� �c�o�n�d�i�t�i�o�n�a�l� �t�e�s�t� �a�n�d� �t�h�a�t� �t�h�e� 
�n�e�w�l�y� �d�e�f�i�n�e�d� �p�a�r�a�m�e�t�e�r� �c�l�a�s�s� �m�u�s�t� �b�e� �r�e�f�l�e�c�t�e�d� �i�n� �t�h�e� �c�a�l�l� �t�o� �t�h�e� �n�e�w� 
�d�a�t�a� �t�y�p�e�.� 

�M�o�d�i�f�y� �t�h�e� �p�h�a�s�e�.�d�e�f�a�u�l�t�s�.�m�i�s�s� �t�o� �r�e�f�l�e�c�t� �t�h�e� �n�e�w�l�y� �c�r�e�a�t�e�d� �p�a�r�a�m�e�t�e�r�.� 
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�c�l�a�s�s� �p�a�r�a�m�e�t�e�r�_�n�a�m�e� �:� �p�u�b�l�i�c� �P�a�r�a�m�e�t�e�r�s� 
�{� 

�p�u�b�l�i�c�:� 
�p�a�r�a�m�e�t�e�r�_�n�a�m�e� �(�c�h�a�r� �v�a�l�u�e� �[�]�)� 

�{� 
�s�e�t�_�p�a�r�a�m�_�t�i�t�l�e�_�t�o� �(�"�N�A�M�E�"�)�;� 

�i�f� �(�f�o�r�m�a�t�_�t�y�p�e� �(�v�a�l�u�e�)�)� 
�s�e�t�_�v�a�l�u�e�_�t�o� �(�v�a�l�u�e�)�;� 

�e�l�s�e� 
�s�e�t�_�v�a�l�u�e�_�t�o� �(�a�t�o�f� �(�v�a�l�u�e�)�)�;� 

�s�e�t�_�d�e�f�a�u�l�t�_�v�a�l�u�e�s� �(�v�a�l�u�e�)�;� 

�n�e�x�t� �=� �N�U�L�L�;� 

�}� 

�a�r�g�3� �=� �l�i�s�t� �o�f� �a�c�c�e�p�t�a�b�l�e� �i�n�p�u�t� 
�v�o�i�d� �c�h�e�c�k� �(�)� �{� �c�h�e�c�k�e�r� �(�a�r�g�/�,� �a�r�g�2�,� �a�r�g�3�)�;� �}� 

�/�/� �a�s�s�i�g�n� �n�a�m�e� 

�/�/� �s�a�m�e� �a�s� �a�b�o�v�e� 

�/�/� �g�i�v�e� �n�a�m�e� �o�f� �p�a�r�a�m�e�t�e�r� 

�/�/� �o�p�t�i�o�n�a�l�:� �u�s�e�d� �t�o� �l�i�s�t� �a�c�c�e�p�t�a�b�l�e� �e�n�t�r�i�e�s� 
�/�f� �o�p�t�i�o�n�a�l�:� �R�e�d�e�f�i�n�e� �f�u�n�c�t�i�o�n�.� 
�/�/� �s�e�e� �f�o�l�l�o�w�i�n�g� �s�e�c�t�i�o�n�s� 

�F�i�g�u�r�e� �1�1�(�a�)�.� �B�a�s�i�c� �P�a�r�a�m�e�t�e�r� �D�e�f�i�n�i�t�i�o�n� 

�P�a�r�a�m�e�t�e�r� �*�P�h�a�s�e�s�:�:�g�e�t�_�p�r�o�p�e�r�_�p�a�r�a�m� �(�c�h�a�r�*� �n�a�m�e�,� �c�h�a�r�*� �v�a�l�u�e�)� 
�{� 

�e�l�s�e� �i�f� �(�!� �(�s�t�r�c�m�p� �(�"�N�A�M�E�"�,� �n�a�m�e�)�)�)� 
�{� 

�p�a�r�a�m� �=� �n�e�w� �p�a�r�a�m�e�t�e�r�_�n�a�m�e� �(�v�a�l�u�e�)�;� 
�r�e�t�u�m� �p�a�r�a�m�;� 

�}� 

�/�/� �a�d�d� �n�e�w� �c�o�n�d�i�t�i�o�n�a�l� �s�t�a�t�e�m�e�n�t� 

�/�f� �g�i�v�e� �o�b�j�e�c�t� �t�y�p�e� 
�/�/� �r�e�t�u�r�n� �p�o�i�n�t�e�r� �t�o� �p�a�r�a�m�e�t�e�r� 

�F�i�g�u�r�e� �1�1�(�b�)�.� �M�o�d�i�f�i�c�a�t�i�o�n� �R�e�q�u�i�r�e�d� �F�o�r� �P�a�r�a�m�e�t�e�r� �D�e�f�i�n�i�t�i�o�n� 
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�M�o�d�i�f�i�c�a�t�i�o�n� 

�T�h�e� �p�r�i�m�a�r�y� �r�e�a�s�o�n� �f�o�r� �d�e�f�i�n�i�n�g� �e�a�c�h� �t�y�p�e� �o�f� �p�a�r�a�m�e�t�e�r� �t�o� �b�e� �a� �s�e�p�a�r�a�t�e� �c�l�a�s�s� �i�s� �t�h�a�t� �i�t� �o�f�f�e�r�s� 

�t�h�e� �f�l�e�x�i�b�i�l�i�t�y� �o�f� �d�e�f�i�n�i�n�g� �s�e�t� �r�u�l�e�s� �w�h�i�c�h� �a�r�e� �u�n�i�q�u�e� �t�o� �e�a�c�h� �o�n�e�.� �T�h�i�s� �i�s� �d�o�n�e� �t�h�r�o�u�g�h� �t�h�e� 

�u�s�e� �o�f� �v�i�r�t�u�a�l� �f�u�n�c�t�i�o�n�s�.� �V�i�r�t�u�a�l� �f�u�n�c�t�i�o�n�s� �a�r�e� �f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �a�r�e� �d�e�f�i�n�e�d� �i�n� �t�h�e� �b�a�s�e� �c�l�a�s�s� 

�b�u�t� �m�a�y� �b�e� �r�e�d�e�f�i�n�e�d� �b�y� �d�e�r�i�v�e�d� �c�l�a�s�s�e�s�.� �T�h�e� �p�o�w�e�r� �o�f� �s�u�c�h� �f�u�n�c�t�i�o�n�s� �i�s� �t�h�a�t� �e�a�c�h� �d�e�r�i�v�e�d� 

�c�l�a�s�s� �c�a�n� �m�a�k�e� �i�d�e�n�t�i�c�a�l� �f�u�n�c�t�i�o�n� �c�a�l�l�s� �w�i�t�h�o�u�t� �n�e�c�e�s�s�a�r�i�l�y� �r�e�f�e�r�r�i�n�g� �t�o� �t�h�e� �s�a�m�e� �r�o�u�t�i�n�e�.� 

�V�i�r�t�u�a�l� �f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �a�r�e� �n�o�t� �r�e�d�e�f�i�n�e�d� �b�y� �t�h�e� �d�e�r�i�v�e�d� �c�l�a�s�s� �d�e�f�a�u�l�t� �t�o� �t�h�e� �b�a�s�e� �c�l�a�s�s� 

�d�e�f�i�n�i�t�i�o�n�.� 

�T�h�e� �P�a�r�a�m�e�t�e�r�s� �c�l�a�s�s� �o�f�f�e�r�s� �t�w�o� �v�i�r�t�u�a�l� �f�u�n�c�t�i�o�n�s�:� �t�h�e� �s�e�t�_�v�a�l�u�e�_�t�o� �a�n�d� �t�h�e� �c�h�e�c�k� �f�u�n�c�t�i�o�n�s� 

�(�A�p�p�e�n�d�i�x� �B� �d�e�s�c�r�i�b�e�s� �t�h�e� �e�x�a�c�t� �f�u�n�c�t�i�o�n� �p�r�o�t�o�c�o�l�)�.� 

�T�H�E� �S�E�T�_�V�A�L�U�E�_�T�O� �F�U�N�C�T�I�O�N� 

�T�h�e� �f�i�r�s�t� �f�u�n�c�t�i�o�n�,� �s�e�t�_�v�a�l�u�e�_�t�o� �,� �i�s� �o�v�e�r�l�o�a�d�e�d�.� �T�h�e� �t�e�r�m�  ��o�v�e�r�l�o�a�d�e�d �� �i�m�p�l�i�e�s� �t�h�a�t� 

�s�e�p�a�r�a�t�e� �r�o�u�t�i�n�e�s� �a�r�e� �c�a�l�l�e�d� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �t�y�p�e�s� �o�f� �a�r�g�u�m�e�n�t�s� �u�s�e�d� �i�n� �c�a�l�l�i�n�g� �t�h�e� 

�f�u�n�c�t�i�o�n�.� �T�h�e� �r�e�a�s�o�n� �f�o�r� �o�v�e�r�l�o�a�d�i�n�g� �t�h�i�s� �f�u�n�c�t�i�o�n� �i�s� �t�h�a�t� �t�h�e� �p�r�o�c�e�d�u�r�e� �r�e�q�u�i�r�e�d� �f�o�r� �s�e�t�t�i�n�g� 

�t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �i�s� �c�o�n�t�i�n�g�e�n�t� �u�p�o�n� �t�h�e� �t�y�p�e� �o�f� �t�h�e� �v�a�l�u�e�.� �A� �v�a�l�u�e� �o�f� �t�y�p�e� �f�l�o�a�t� �i�s� 

�t�r�e�a�t�e�d� �d�i�f�f�e�r�e�n�t�l�y� �t�h�a�n� �a� �v�a�l�u�e� �o�f� �t�y�p�e� �c�h�a�r�a�c�t�e�r�.� 

�I�n� �i�t�s� �b�a�s�e� �c�l�a�s�s� �d�e�f�i�n�i�t�i�o�n�,� �t�h�e� �s�e�t�_�v�a�l�u�e�_�t�o� �f�u�n�c�t�i�o�n� �s�i�m�p�l�y� �a�s�s�i�g�n�s� �t�h�e� �a�r�g�u�m�e�n�t� �a�s� �t�h�e� 

�v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r�.� �H�o�w�e�v�e�r�,� �b�e�c�a�u�s�e� �t�h�e� �f�u�n�c�t�i�o�n� �i�s� �v�i�r�t�u�a�l�,� �i�t� �m�a�y� �b�e� �r�e�d�e�f�i�n�e�d� �t�o� 

�p�e�r�f�o�r�m� �m�o�r�e� �s�o�p�h�i�s�t�i�c�a�t�e�d� �a�s�s�i�g�n�m�e�n�t�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �b�o�u�n�d�s� �m�a�y� �b�e� �i�m�p�o�s�e�d� �o�n� �t�h�e� 

�v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �b�y� �p�e�r�f�o�r�m�i�n�g� �c�o�n�d�i�t�i�o�n�a�l� �t�e�s�t�s�.� �I�f� �t�h�e� �v�a�l�u�e� �i�s� �a�b�o�v�e� �(�o�r� �b�e�l�o�w�)� �a� 

�c�e�r�t�a�i�n� �v�a�l�u�e�,� �t�h�e� �v�a�l�u�e� �c�a�n� �b�e� �r�e�s�e�t� �t�o� �t�h�e� �p�r�o�p�e�r� �b�o�u�n�d�,� �a�n� �e�r�r�o�r� �m�e�s�s�a�g�e� �c�a�n� �b�e� 

� � 

�S�y�s�t�e�m� �C�u�s�t�o�m�i�z�a�t�i�o�n� �.� �7�0



�d�i�s�p�l�a�y�e�d�,� �o�r� �t�h�e� �p�r�e�v�i�o�u�s� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �c�a�n� �b�e� �r�e�s�t�o�r�e�d�.� �I�n� �o�t�h�e�r� �i�n�s�t�a�n�c�e�s�,� �w�h�e�r�e� 

�o�n�l�y� �a� �c�e�r�t�a�i�n� �t�y�p�e� �o�f� �d�a�t�a� �i�s� �a�l�l�o�w�a�b�l�e�,� �t�h�i�s� �f�u�n�c�t�i�o�n� �c�a�n� �b�e� �r�e�d�e�f�i�n�e�d� �t�o� �e�n�s�u�r�e� �t�h�a�t� �t�h�e� �d�a�t�a� 

�m�e�e�t�s� �t�h�e� �p�r�o�p�e�r� �c�r�i�t�e�r�i�a�.� �R�e�g�a�r�d�l�e�s�s� �o�f� �i�t�s� �s�o�p�h�i�s�t�i�c�a�t�i�o�n�,� �h�o�w�e�v�e�r�,� �i�t� �s�h�o�u�l�d� �a�l�w�a�y�s� �b�e� 

�k�e�p�t� �i�n� �m�i�n�d� �t�h�a�t� �t�h�e� �a�s�s�i�g�n�m�e�n�t� �o�c�c�u�r�s� �a�t� �t�h�e� �p�a�r�a�m�e�t�e�r� �l�e�v�e�l�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �a�c�c�e�s�s� �t�o� �d�a�t�a� 

�i�s� �r�e�s�t�r�i�c�t�e�d� �i�n� �s�c�o�p�e� �t�o� �t�h�e� �c�u�r�r�e�n�t� �p�a�r�a�m�e�t�e�r�.� �T�h�e� �i�m�p�l�i�c�a�t�i�o�n� �o�f� �s�u�c�h� �a� �r�e�s�t�r�i�c�t�i�o�n� �i�s� �t�h�a�t� 

�t�h�e� �p�a�r�a�m�e�t�e�r� �v�a�l�u�e� �c�a�n�n�o�t� �b�e� �c�o�m�p�a�r�e�d� �t�o� �v�a�l�u�e�s� �o�u�t�s�i�d�e� �o�f� �i�t ��c�o�m�p�a�r�i�s�o�n�s� �t�o� �o�t�h�e�r� 

�p�a�r�a�m�e�t�e�r�s� �o�r� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �n�o�t� �a�l�l�o�w�e�d�.� �B�e�c�a�u�s�e� �t�h�i�s� �a�s�s�i�g�n�m�e�n�t� �i�s� �d�o�n�e� �a�t� �t�h�e� 

�l�o�w�e�s�t� �(�i�.�e�.� �p�a�r�a�m�e�t�e�r�)� �l�e�v�e�l�,� �c�a�u�t�i�o�n� �s�h�o�u�l�d� �b�e� �u�s�e�d� �i�n� �d�e�f�i�n�i�n�g� �r�u�l�e�s�.� �T�h�i�s� �s�e�t� �o�f� �r�u�l�e�s� 

�w�i�l�l� �s�u�p�e�r�s�e�d�e� �a�l�l� �o�t�h�e�r� �r�u�l�e�s� �w�h�i�c�h� �m�a�y� �b�e� �i�m�p�o�s�e�d� �a�t� �t�h�e� �p�h�a�s�e� �a�n�d� �m�i�s�s�i�o�n� �l�e�v�e�l�s�.� 

�T�H�E� �C�H�E�C�K� �F�U�N�C�T�I�O�N� 

�I�n� �m�a�n�i�p�u�l�a�t�i�n�g� �v�a�s�t� �a�m�o�u�n�t�s� �o�f� �d�a�t�a�,� �i�t� �i�s� �o�f�t�e�n� �c�o�n�v�e�n�i�e�n�t� �i�f� �k�e�y�w�o�r�d�s� �c�a�n� �b�e� �a�s�s�i�g�n�e�d� �t�o� 

�v�a�r�i�a�b�l�e�s� �w�h�i�c�h� �i�m�p�l�y� �c�e�r�t�a�i�n� �d�e�p�e�n�d�e�n�c�i�e�s�.� �N�o�t� �o�n�l�y� �d�o�e�s� �i�t� �m�a�k�e� �t�h�e� �d�a�t�a� �m�o�r�e� �r�e�a�d�a�b�l�e�,� 

�i�t� �o�f�t�e�n� �r�e�d�u�c�e�s� �t�h�e� �w�o�r�k� �r�e�q�u�i�r�e�d� �i�n� �m�a�k�i�n�g� �m�o�d�i�f�i�c�a�t�i�o�n�s� �t�o� �i�t�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�f� �t�h�e� �f�i�n�a�l� 

�s�p�e�e�d� �o�f� �a� �p�h�a�s�e� �i�s� �t�h�e� �s�a�m�e� �a�s� �i�t�s� �i�n�i�t�i�a�l� �s�p�e�e�d�,� �i�t� �i�s� �m�u�c�h� �m�o�r�e� �r�e�a�d�a�b�l�e�,� �a�n�d� �c�o�n�v�e�n�i�e�n�t�,� 

�t�o� �a�s�s�i�g�n� �t�h�e� �p�a�r�a�m�e�t�e�r� �t�h�e� �k�e�y�w�o�r�d� �"�S�A�M�E�"� �t�h�a�n� �i�t� �w�o�u�l�d� �b�e� �t�o� �a�s�s�i�g�n� �i�t� �t�h�e� �n�u�m�e�r�i�c�a�l� 

�v�a�l�u�e� �o�f� �t�h�e� �i�n�i�t�i�a�l� �s�p�e�e�d�.� �M�o�r�e�o�v�e�r�,� �i�f� �t�h�e� �i�n�i�t�i�a�l� �s�p�e�e�d� �i�s� �a�l�t�e�r�e�d�,� �t�h�e� �k�e�y�w�o�r�d� �"�S�A�M�E�"� 

�w�i�l�l� �s�t�i�l�l� �b�e� �v�a�l�i�d� �w�h�e�r�e�a�s� �t�h�e� �n�u�m�e�r�i�c�a�l� �v�a�l�u�e� �w�i�l�l� �n�o� �l�o�n�g�e�r� �b�e�.� 

�T�h�e� �v�i�r�t�u�a�l� �f�u�n�c�t�i�o�n� �c�h�e�c�k� �i�s� �u�s�e�d� �t�o� �p�r�o�c�e�s�s� �s�u�c�h� �k�e�y�w�o�r�d�s�.� �I�t� �c�a�l�l�s� �t�h�e� �f�u�n�c�t�i�o�n� 

�c�h�e�c�k�e�r�(�a�r�g�l�,� �a�r�g�2�,� �a�r�g�3�)� �w�h�o�s�e� �a�r�g�u�m�e�n�t�s� �d�i�c�t�a�t�e� �h�o�w� �t�h�e� �k�e�y�w�o�r�d�s� �a�r�e� �p�r�o�c�e�s�s�e�d�.� �T�h�e� 

�f�i�r�s�t� �a�r�g�u�m�e�n�t� �m�u�s�t� �b�e� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �f�r�o�m� �t�h�e� �c�u�r�r�e�n�t� �p�h�a�s�e� �w�h�o�s�e� �v�a�l�u�e� �w�i�l�l� 

�b�e� �s�u�b�s�t�i�t�u�t�e�d� �f�o�r� �t�h�e� �k�e�y�w�o�r�d� �"�S�A�M�E�"�.� �T�h�e� �s�e�c�o�n�d� �a�r�g�u�m�e�n�t� �i�s� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� 

�f�r�o�m� �t�h�e� �p�r�e�v�i�o�u�s� �p�h�a�s�e� �w�h�o�s�e� �v�a�l�u�e� �w�i�l�l� �b�e� �s�u�b�s�t�i�t�u�t�e�d� �f�o�r� �t�h�e� �k�e�y�w�o�r�d� �"�L�A�S�T�"�.� �T�h�e� 

�l�a�s�t� �p�a�r�a�m�e�t�e�r� �i�s� �a� �l�i�s�t� �o�f� �w�o�r�d�s� �t�h�a�t� �w�i�l�l� �b�e� �c�o�n�s�i�d�e�r�e�d� �a�c�c�e�p�t�a�b�l�e� �i�n�p�u�t� �b�y� �t�h�e� �p�a�r�a�m�e�t�e�r�.� 
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�T�o� �i�l�l�u�s�t�r�a�t�e� �t�h�e� �f�u�n�c�t�i�o�n�'�s� �u�s�a�g�e�,� �s�u�p�p�o�s�e� �t�h�a�t� �t�h�e� �p�a�r�a�m�e�t�e�r� �F�I�N�A�L�_�S�P�E�E�D� �i�s� �b�e�i�n�g� 

�d�e�f�i�n�e�d�.� �I�n� �t�h�i�s� �c�a�s�e� �t�h�e� �k�e�y�w�o�r�d� �"�S�A�M�E�"� �s�h�o�u�l�d� �r�e�f�e�r� �t�o� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� 

�"�I�N�I�T�I�A�L�_�S�P�E�E�D�"� �o�f� �t�h�e� �c�u�r�r�e�n�t� �p�h�a�s�e�.� �T�h�e� �f�i�n�a�l� �s�p�e�e�d� �o�f� �t�h�e� �p�h�a�s�e� �d�e�p�e�n�d�s� �o�n� 

�c�o�n�d�i�t�i�o�n�s� �o�f� �t�h�e� �c�u�r�r�e�n�t� �p�h�a�s�e�,� �n�o�t� �t�h�o�s�e� �o�f� �t�h�e� �p�r�e�v�i�o�u�s� �o�n�e�.� �T�h�e�r�e�f�o�r�e� �t�h�e� �k�e�y�w�o�r�d� 

�"�L�A�S�T�"� �s�h�o�u�l�d� �h�a�v�e� �n�o� �m�e�a�n�i�n�g�.� �F�i�n�a�l�l�y�,� �s�u�p�p�o�s�e� �t�h�a�t� �a� �m�a�x�i�m�u�m� �s�p�e�e�d� �i�s� �d�e�f�i�n�e�d�.� �T�h�e� 

�k�e�y�w�o�r�d� �"�M�A�X�"� �s�h�o�u�l�d� �b�e� �a�l�l�o�w�e�d� �t�o� �r�e�f�l�e�c�t� �t�h�i�s� �u�p�p�e�r� �l�i�m�i�t�.� �T�h�u�s� �a� �l�i�s�t� �c�o�n�t�a�i�n�i�n�g� �t�h�i�s� 

�k�e�y�w�o�r�d� �s�h�o�u�l�d� �b�e� �u�s�e�d� �a�s� �t�h�e� �t�h�i�r�d� �a�r�g�u�m�e�n�t�.� �T�h�e� �p�r�o�c�e�s�s� �o�f� �r�e�d�e�f�i�n�i�n�g� �t�h�e� �v�i�r�t�u�a�l� 

�f�u�n�c�t�i�o�n� �i�s� �a�s� �f�o�l�l�o�w�s�:� 

�1�.� �D�e�f�i�n�e� �t�h�e� �l�i�s�t� �o�f� �a�c�c�e�p�t�a�b�l�e� �k�e�y�w�o�r�d�s�:� 

�c�h�a�r� �l�i�s�t� �[�]� �[�}� �=� �{� �"�M�A�X�"�,� �N�U�L�L�}�;� 

�2�.� �R�e�d�e�f�i�n�e� �t�h�e� �v�i�r�t�u�a�l� �f�u�n�c�t�i�o�n�:� 

�c�h�e�c�k� �(� �{� �c�h�e�c�k�e�r� �(�"�I�N�I�T�I�A�L�_�S�P�E�E�D�"�,�N�U�L�L�,� �l�i�s�t�)� �}�;� 

�N�o�t�e� �t�h�a�t� �t�h�e� �f�i�r�s�t� �t�w�o� �a�r�g�u�m�e�n�t�s� �h�a�v�e� �r�o�u�t�i�n�e�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e�m�.� �T�h�e� �t�h�i�r�d� �a�r�g�u�m�e�n�t�,� 

�h�o�w�e�v�e�r�,� �o�n�l�y� �m�a�k�e�s� �t�h�e� �e�n�t�r�i�e�s� �i�n� �t�h�e� �l�i�s�t� �a�c�c�e�p�t�a�b�l�e ��i�t� �d�o�e�s� �n�o�t� �d�e�s�c�r�i�b�e� �h�o�w� �t�h�e�s�e� 

�w�o�r�d�s� �w�i�l�l� �b�e� �p�r�o�c�e�s�s�e�d�.� �I�n� �t�h�e� �e�x�a�m�p�l�e� �g�i�v�e�n�,� �t�h�e� �s�e�t�_�v�a�l�u�e�_�t�o� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� 

�m�u�s�t� �b�e� �r�e�d�e�f�i�n�e�d� �t�o� �c�h�e�c�k� �f�o�r� �t�h�e� �k�e�y�w�o�r�d� �"�M�A�X�"�.� �I�f� �t�h�e� �v�a�l�u�e� �m�a�t�c�h�e�s� �t�h�e� �k�e�y�w�o�r�d�,� �t�h�e� 

�m�a�x�i�m�u�m� �v�a�l�u�e� �s�h�o�u�l�d� �t�h�e�n� �b�e� �a�t�t�r�i�b�u�t�e�d� �t�o� �t�h�e� �p�a�r�a�m�e�t�e�r�.� 

�E�x�a�m�p�l�e�:� �r�e�d�e�f�i�n�i�n�g� �t�h�e� �s�e�t�_�v�a�l�u�e�_�t�o� �f�u�n�c�t�i�o�n�:� 

�p�a�r�a�m�e�t�e�r�_�n�a�m�e�:�:�s�e�t�_�v�a�l�u�e�_�t�o� �(�c�h�a�r� �*�v�a�l�u�e�)� 

�{� 

�i�f� �(�!� �(�s�t�r�c�m�p� �(�"�M�A�X�"�,� �v�a�l�u�e�)�)�)� 

�f�v�a�l�u�e� �=� �1�0�0�0�.�0�0�;� 

� � 
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�I�n� �s�u�m�m�a�r�y�,� �t�h�e� �p�a�r�a�m�e�t�e�r� �F�F�N�A�L�_�S�P�E�E�D�,� �i�n� �t�h�i�s� �c�a�s�e�,� �w�o�u�l�d� �a�c�c�e�p�t� �a�l�l� �n�u�m�e�r�i�c� �e�n�t�r�i�e�s�,� 

�p�l�u�s� �t�w�o� �k�e�y�w�o�r�d�s�:� �"�S�A�M�E�"� �a�n�d� �"�M�A�X�"�,� �I�t� �s�h�o�u�l�d� �b�e� �n�o�t�e�d� �t�h�a�t� �i�n� �i�t�s� �d�e�f�a�u�l�t� �d�e�f�i�n�i�t�i�o�n� 

�c�h�e�c�k� �f�u�n�c�t�i�o�n� �p�r�o�v�i�d�e�s� �o�n�l�y� �f�o�r� �n�u�m�e�r�i�c� �e�n�t�r�i�e�s�.� �A�n�y� �n�o�n�-�n�u�m�e�r�i�c� �e�n�t�r�i�e�s� �a�r�e� �t�r�e�a�t�e�d� �a�s� 

�i�n�v�a�l�i�d� �e�n�t�r�i�e�s�.� 

�D�e�l�e�t�i�n�g� 

�T�o� �d�e�l�e�t�e� �a� �p�a�r�a�m�e�t�e�r� �w�h�i�c�h� �h�a�s� �p�r�e�v�i�o�u�s�l�y� �b�e�e�n� �d�e�f�i�n�e�d�,� �t�h�e� �f�o�l�l�o�w�i�n�g� �p�r�o�c�e�d�u�r�e� �m�u�s�t� �b�e� 

�f�o�l�l�o�w�e�d�:� 

�1�.� �D�e�l�e�t�e� �i�t�s� �c�l�a�s�s� �d�e�f�i�n�i�t�i�o�n�.� 

�2�.� �D�e�l�e�t�e� �t�h�e� �c�o�n�d�i�t�i�o�n�a�l� �s�t�a�t�e�m�e�n�t� �i�n� �t�h�e� �f�u�n�c�t�i�o�n� �g�e�t�_�p�r�o�p�e�r�_�p�a�r�a�m�s�.� 

�3�.� �E�l�i�m�i�n�a�t�e� �i�t�s� �n�a�m�e� �a�n�d� �d�e�f�a�u�l�t� �v�a�l�u�e�s� �i�n� �t�h�e� �p�h�a�s�e� �d�e�f�a�u�l�t�s� �f�i�l�e�.� 

�P�h�a�s�e�s� 

�C�r�e�a�t�i�o�n� 

�F�i�g�u�r�e�s� �1�2�(�a�)� �a�n�d� �1�2�(�b�)� �g�i�v�e� �a� �t�y�p�i�c�a�l� �c�l�a�s�s� �d�e�f�i�n�i�t�i�o�n� �f�o�r� �a� �p�h�a�s�e�.� �A� �s�e�p�a�r�a�t�e� �c�l�a�s�s� �m�u�s�t� �b�e� 

�d�e�f�i�n�e�d� �f�o�r� �e�a�c�h� �t�y�p�e� �o�f� �p�h�a�s�e�.� �N�o�t�e� �t�h�a�t� �e�a�c�h� �p�h�a�s�e� �c�l�a�s�s� �i�n�h�e�r�i�t�s� �t�h�e� �c�l�a�s�s� �p�h�a�s�e�s� �w�h�i�c�h� 

�c�o�n�t�a�i�n�s� �a�l�l� �t�h�e� �f�u�n�c�t�i�o�n�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �o�b�j�e�c�t�.� �N�e�w� �p�h�a�s�e�s� �c�a�n� �b�e� �e�a�s�i�l�y� �d�e�f�i�n�e�d� �b�y� 

�a�d�h�e�r�i�n�g� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �p�r�o�c�e�d�u�r�e�:� 

�1�.� �C�o�p�y� �t�h�e� �c�o�d�e� �g�i�v�e�n� �i�n� �f�i�g�u�r�e� �1�2�(�a�)�.� 

�2�.� �C�h�a�n�g�e� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �c�l�a�s�s� �t�o� �r�e�f�l�e�c�t� �t�h�e� �n�e�w� �p�h�a�s�e�.� �E�n�s�u�r�e� �t�h�a�t� �t�h�e� 
�n�a�m�e� �c�h�a�n�g�e� �i�s� �r�e�f�l�e�c�t�e�d� �i�n� �t�h�e� �d�e�s�t�r�u�c�t�o�r� �o�f� �t�h�e� �c�l�a�s�s�.� 

�3�.� �A�s�s�i�g�n� �t�h�e� �c�l�a�s�s� �a� �n�e�w� �r�e�f�e�r�e�n�c�e� �n�a�m�e�.� �T�h�i�s� �i�s� �d�o�n�e� �b�y� �c�h�a�n�g�i�n�g� �t�h�e� 

�n�a�m�e� �i�n�s�i�d�e� �q�u�o�t�e�s� �i�n� �t�h�e� �s�e�t�_�p�h�a�s�e�_�t�i�t�l�e�_�t�o� �f�u�n�c�t�i�o�n� �c�a�l�l�.� �T�h�e� �n�a�m�e� 
�g�i�v�e�n� �t�o� �t�h�e� �p�h�a�s�e� �m�u�s�t� �b�e� �a� �s�i�n�g�l�e� �w�o�r�d� �a�n�d� �i�s� �t�h�e� �n�a�m�e� �b�y� �w�h�i�c�h� �t�h�e� 
�p�h�a�s�e� �m�u�s�t� �b�e� �r�e�f�e�r�r�e�d� �t�o� �e�x�a�c�t�l�y� �w�h�e�n� �r�e�f�e�r�r�i�n�g� �t�o� �i�t� �b�y� �n�a�m�e� �f�r�o�m� �a�n�y� 
�o�t�h�e�r� �p�a�r�t� �o�f� �t�h�e� �c�o�d�e�.� �A�l�t�h�o�u�g�h� �t�h�e� �n�a�m�e� �i�s� �r�e�s�t�r�i�c�t�e�d� �t�o� �b�e�i�n�g� �a� �s�i�n�g�l�e� 

� � 
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�w�o�r�d�,� �u�n�d�e�r�s�c�o�r�e�s� �m�a�y� �b�e� �u�s�e�d� �i�n� �i�t�s� �d�e�f�i�n�i�t�i�o�n�.� �T�h�e�s�e� �u�n�d�e�r�s�c�o�r�e�s� 

�w�i�l�l� �b�e� �t�r�e�a�t�e�d� �a�s� �b�l�a�n�k� �s�p�a�c�e�s� �w�h�e�n� �t�h�e� �t�i�t�l�e� �i�s� �d�i�s�p�l�a�y�e�d� �o�n� �t�h�e� �s�c�r�e�e�n�.� 

�4�.� �A�d�d� �a� �n�e�w� �c�o�n�d�i�t�i�o�n�a�l� �s�t�a�t�e�m�e�n�t� �t�o� �t�h�e� �f�u�n�c�t�i�o�n� 

�M�i�s�s�i�o�n�s�:�:�g�e�t�_�p�r�o�p�e�r�_�p�h�a�s�e�.� �F�i�g�u�r�e� �1�2�(�b�)� �i�l�l�u�s�t�r�a�t�e�s� �t�h�e� �f�o�r�m�a�t� �o�f� �t�h�e� 
�c�o�n�d�i�t�i�o�n�a�l� �s�t�a�t�e�m�e�n�t�.� �N�o�t�e� �t�h�a�t� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �n�e�w� �p�h�a�s�e� �m�u�s�t� �b�e� 
�p�l�a�c�e�d� �i�n�s�i�d�e� �t�h�e� �q�u�o�t�e�s� �f�o�u�n�d� �i�n� �t�h�e� �c�o�n�d�i�t�i�o�n�a�l� �t�e�s�t� �a�n�d� �t�h�a�t� �t�h�e� �n�e�w�l�y� 
�d�e�f�i�n�e�d� �p�h�a�s�e� �c�l�a�s�s� �m�u�s�t� �b�e� �r�e�f�l�e�c�t�e�d� �i�n� �t�h�e� �c�a�l�l� �t�o� �t�h�e� �n�e�w� �d�a�t�a� �t�y�p�e�.� 

�5�.� �M�o�d�i�f�y� �t�h�e� �p�h�a�s�e�.�d�e�f�a�u�l�t�s�.�m�i�s�s� �f�i�l�e� �t�o� �e�n�s�u�r�e� �t�h�a�t� �t�h�e� �n�e�w�l�y� �c�r�e�a�t�e�d� 
�p�h�a�s�e� �i�s� �r�e�f�l�e�c�t�e�d�.� 

�M�o�d�i�f�i�c�a�t�i�o�n� 

�A�s� �i�s� �t�h�e� �c�a�s�e� �w�i�t�h� �p�a�r�a�m�e�t�e�r�s�,� �d�e�f�i�n�i�n�g� �e�a�c�h� �t�y�p�e� �o�f� �p�h�a�s�e� �a�s� �a� �s�e�p�a�r�a�t�e� �c�l�a�s�s� �a�l�l�o�w�s� �f�o�r� 

�t�h�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �s�e�t� �r�u�l�e�s� �u�n�i�q�u�e� �t�o� �e�a�c�h� �o�n�e�.� �A�s� �e�x�p�l�a�i�n�e�d� �e�a�r�l�i�e�r�,� �t�h�i�s� �i�s� �a�c�c�o�m�p�l�i�s�h�e�d� �v�i�a� 

�u�s�e� �o�f� �v�i�r�t�u�a�l� �f�u�n�c�t�i�o�n�s�.� 

�L�i�k�e� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �c�l�a�s�s�,� �t�h�e� �p�h�a�s�e�s� �c�l�a�s�s� �p�r�o�v�i�d�e�s� �t�w�o� �v�i�r�t�u�a�l� �f�u�n�c�t�i�o�n�s�.� �T�h�e�y� �a�r�e� �t�h�e� 

�c�a�l�c�u�l�a�t�e� �a�n�d� �g�e�o�_�s�e�g�m�e�n�t� �f�u�n�c�t�i�o�n�s�.� 

�T�H�E� �C�A�L�C�U�L�A�T�E� �F�U�N�C�T�I�O�N� 

�T�h�e� �c�a�l�c�u�l�a�t�e� �f�u�n�c�t�i�o�n� �i�s� �s�i�m�i�l�a�r� �t�o� �t�h�e� �c�h�e�c�k� �f�u�n�c�t�i�o�n� �d�e�s�c�r�i�b�e�d� �e�a�r�l�i�e�r� �i�n� �t�h�a�t� �i�t� �i�s� �u�s�e�d� �t�o� 

�i�m�p�o�s�e� �u�s�e�r�-�d�e�f�i�n�e�d� �c�o�n�s�t�r�a�i�n�t�s� �o�n� �p�a�r�a�m�e�t�e�r� �d�a�t�a�.� �A� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�,� �h�o�w�e�v�e�r�,� �i�s� 
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�c�l�a�s�s� �p�h�a�s�e�_�n�a�m�e� �:� �p�u�b�l�i�c� �P�h�a�s�e�s� �/�/� �a�s�s�i�g�n� �n�a�m�e� 
�{� 

�M�a�e�n� �h�a�s�e�_�p�a�m�e� �Q� �{� �d�e�l�e�t�e�_�p�h�a�s�e�_�v�a�r�i�a�b�l�e�s� �Q�;� �}� �/�/� �r�e�f�l�e�c�t� �p�h�a�s�e� �n�a�m�e� 

�p�h�a�s�e�_�n�a�m�e� �(�c�h�a�r� �*�p�a�r�a�m�_�t�i�t�l�e�s� �[�]�,� �c�h�a�r� �*�i�n�p�u�t�)� �/�/� �r�e�f�l�e�c�t� �p�h�a�s�e� �n�a�m�e� 

�s�e�t�_�p�h�a�s�e�_�t�i�t�l�e�_�t�o� �(�"�N�A�M�E�"�)�;� �/�/� �g�i�v�e� �n�a�m�e� �o�f� �p�h�a�s�e� 

�l�o�a�d�_�p�a�r�a�m�_�v�a�l�u�e�s� �(�p�a�r�a�m�_�t�i�t�l�e�s�,� �i�n�p�u�t�)� 

�n�e�x�t� �=� �N�U�L�L�;� 
�}� 

�v�o�i�d� �c�a�l�c�u�l�a�t�e� �Q�;� �/�/� �o�p�t�i�o�n�a�l�:� �I�n�c�l�u�d�e� �t�o� �r�e�d�e�f�i�n�e� �t�h�e� 
�/�/� �f�u�n�c�t�i�o�n�.� �S�e�e� �f�o�l�l�o�w�i�n�g� �s�e�c�t�i�o�n�s� 

�F�i�g�u�r�e� �1�2�(�a�)�.� �B�a�s�i�c� �P�h�a�s�e� �D�e�f�i�n�i�t�i�o�n� 

�P�h�a�s�e�s� �*�M�i�s�s�i�o�n�s�:�:�g�e�t�_�p�r�o�p�e�r�_�p�h�a�s�e� �(�c�h�a�r�*� �t�i�t�l�e�,� �c�h�a�r�*� �d�a�t�a� �[�]�)� 
�{� 

�e�l�s�e� �i�f� �(�!� �(�s�t�r�c�m�p� �(�t�i�t�l�e�,� �"�V�A�M�E�"�)�)�)� �/�/� �a�d�d� �n�e�w� �c�o�n�d�i�t�i�o�n�a�l� �s�t�a�t�e�m�e�n�t� 
�{� 

�p�h�a�s�e� �=� �n�e�w� �p�h�a�s�e�_�n�a�m�e� �(�v�a�l�u�e�)�;� �/�/� �g�i�v�e� �o�b�j�e�c�t� �t�y�p�e� 
�r�e�t�u�m� �p�h�a�s�e�;� �/�/� �r�e�t�u�r�n� �p�o�i�n�t�e�r� �t�o� �p�h�a�s�e� 

�}� 

�F�i�g�u�r�e� �1�2�(�b�)�.� �R�e�q�u�i�r�e�d� �M�o�d�i�f�i�c�a�t�i�o�n� �f�o�r� �P�h�a�s�e� �D�e�f�i�n�i�t�i�o�n� 
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�t�h�a�t� �t�h�i�s� �f�u�n�c�t�i�o�n� �i�s� �p�e�r�f�o�r�m�e�d� �a�t� �t�h�e� �p�h�a�s�e� �l�e�v�e�l�.� �C�o�m�p�a�r�i�s�o�n�s� �b�e�t�w�e�e�n� �p�a�r�a�m�e�t�e�r�s� 

�b�e�l�o�n�g�i�n�g� �t�o� �t�h�e� �s�a�m�e� �o�r� �t�h�e� �p�r�e�v�i�o�u�s� �p�h�a�s�e� �c�a�n� �b�e� �m�a�d�e�.� �S�i�m�p�l�e� �t�o� �c�o�m�p�l�i�c�a�t�e�d� �p�a�r�a�m�e�t�e�r� 

�i�n�t�e�r�d�e�p�e�n�d�e�n�c�i�e�s� �c�a�n� �b�e� �q�u�i�c�k�l�y� �c�o�n�s�t�r�u�c�t�e�d�.� �T�h�e�s�e� �p�a�r�a�m�e�t�e�r� �i�n�t�e�r�d�e�p�e�n�d�e�n�c�i�e�s� �a�r�e� 

�u�n�i�q�u�e� �t�o� �t�h�e� �p�h�a�s�e� �i�n� �w�h�i�c�h� �t�h�e�y� �a�r�e� �d�e�f�i�n�e�d�.� 

�T�o� �s�i�m�p�l�i�f�y� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �s�u�c�h� �d�e�p�e�n�d�e�n�c�i�e�s�,� �f�o�u�r� �p�r�i�v�a�t�e� �f�u�n�c�t�i�o�n�s� �a�r�e� �c�u�r�r�e�n�t�l�y� �p�r�o�v�i�d�e�d� 

�t�o� �r�e�t�u�r�n� �c�h�a�r�a�c�t�e�r� �o�r� �f�l�o�a�t� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �a� �s�p�e�c�i�f�i�e�d� �p�a�r�a�m�e�t�e�r�.� �T�h�e�y� �a�r�e� �a�s� �f�o�l�l�o�w�:� 

�p�r�e�v�_�n�u�m�b�e�r� �(�n�a�m�e�)�:� �T�h�i�s� �f�u�n�c�t�i�o�n� �r�e�t�u�r�n�s� �t�h�e� �n�u�m�e�r�i�c� �v�a�l�u�e� �o�f� �t�h�e� �s�p�e�c�i�f�i�e�d� 

�p�a�r�a�m�e�t�e�r� �f�r�o�m� �t�h�e� �p�r�e�v�i�o�u�s� �p�h�a�s�e�.� �T�o� �r�e�t�u�r�n� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �F�I�N�A�L�_�S�P�E�E�D� 

�i�n� �t�h�e� �p�r�e�v�i�o�u�s� �p�h�a�s�e�,� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�u�n�c�t�i�o�n� �c�a�l�l� �i�s� �u�s�e�d�:� 

�p�r�e�v�_�n�u�m�b�e�r� �(�"�F�I�N�A�L�_�S�P�E�E�D�"�)�;� 

�n�u�m�b�e�r� �(�n�a�m�e�)�:� �T�h�i�s� �f�u�n�c�t�i�o�n� �r�e�t�u�r�n�s� �t�h�e� �n�u�m�e�r�i�c� �v�a�l�u�e� �o�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �p�a�r�a�m�e�t�e�r� �f�r�o�m� 

�t�h�e� �c�u�r�r�e�n�t� �p�h�a�s�e�.� �T�o� �r�e�t�u�r�n� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �F�I�N�A�L�_�S�P�E�E�D� �i�n� �t�h�e� �c�u�r�r�e�n�t� 

�p�h�a�s�e�,� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�u�n�c�t�i�o�n� �c�a�l�l� �i�s� �u�s�e�d�:� 

�n�u�m�b�e�r� �(�"�F�I�N�A�L�_�S�P�E�E�D�"�)�;� 

�w�o�r�d� �(�n�a�m�e�)�:� �T�h�i�s� �f�u�n�c�t�i�o�n� �r�e�t�u�r�n�s� �t�h�e� �c�h�a�r�a�c�t�e�r� �v�a�l�u�e� �o�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �p�a�r�a�m�e�t�e�r� �f�r�o�m� 

�t�h�e� �c�u�r�r�e�n�t� �p�h�a�s�e�.� �T�o� �r�e�t�u�r�n� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �F�I�N�A�L�_�S�P�E�E�D� �i�n� �t�h�e� �c�u�r�r�e�n�t� 

�p�h�a�s�e�,� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�u�n�c�t�i�o�n� �c�a�l�l� �i�s� �u�s�e�d�:� 

�w�o�r�d� �(�"�F�I�N�A�L�_�S�P�E�E�D�"�)�;� 

�s�e�t� �(�n�a�m�e�,� �v�a�l�u�e�)�:� �T�h�i�s� �f�u�n�c�t�i�o�n� �i�s� �o�v�e�r�l�o�a�d�e�d� �t�o� �h�a�n�d�l�e� �a�n� �a�r�g�u�m�e�n�t� �o�f� �t�y�p�e� �f�l�o�a�t� �o�r� �o�f� 

�t�y�p�e� �c�h�a�r�a�c�t�e�r�.� �I�t� �s�e�t�s� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �p�a�r�a�m�e�t�e�r� �t�o� �t�h�e� �s�p�e�c�i�f�i�e�d� �v�a�l�u�e�.� �T�o� �s�e�t� �t�h�e� 

�v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �F�I�N�A�L�_�S�P�E�E�D� �t�o� �t�h�e� �k�e�y�w�o�r�d� �"�S�A�M�E�"� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�u�n�c�t�i�o�n� �c�a�l�l� 

�i�s� �m�a�d�e�:� 

�s�e�t� �(�"�F�I�N�A�L�_�S�P�E�E�D�"�,� �"�S�A�M�E�"�)�;� 
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�S�y�s�t�e�m� �C�u�s�t�o�m�i�z�a�t�i�o�n� �.� �7�6



�o�r�,� �t�o� �s�e�t� �t�h�e� �v�a�l�u�e� �t�o� �1�0�.�0�,� �u�s�e�:� 

�s�e�t� �( ��F�I�N�A�L�_�S�P�E�E�D�"�,� �1�0�.�0�)�;� 

�A�s� �a�n� �e�x�a�m�p�l�e� �o�f� �r�e�d�e�f�i�n�i�n�g� �t�h�e� �c�a�l�c�u�l�a�t�e� �f�u�n�c�t�i�o�n�,� �t�h�e� �p�a�r�a�m�e�t�e�r�  ��"�D�I�S�T�A�N�C�E ��" ��t�h�e� 

�d�i�s�t�a�n�c�e� �t�r�a�v�e�l�e�d� �d�u�r�i�n�g� �t�h�e� �c�u�r�r�e�n�t� �p�h�a�s�e ��c�a�n� �b�e� �d�e�f�i�n�e�d� �s�i�m�p�l�y� �a�s� �t�h�e� �f�o�l�l�o�w�i�n�g�:� 

�c�a�l�c�u�l�a�t�e� �(� �{� 

�f�l�o�a�t� �t�i�m�e� �=� �n�u�m�b�e�r� �(�"�T�I�M�E�_�E�L�A�P�S�E�D�"�)�;� 

�f�l�o�a�t� �f�i�n�a�l�_�s�p�e�e�d� �=� �n�u�m�b�e�r� �(�"�F�I�N�A�L�_�S�P�E�E�D�"�)�;� 

�f�l�o�a�t� �i�n�i�t�_�s�p�e�e�d� �=� �n�u�m�b�e�r� �( ��I�N�I�T�I�A�L�_�S�P�E�E�D�"�)�;� 

�f�l�o�a�t� �n�e�w�_�v�a�l�u�e� �=� �i�n�t�_�s�p�e�e�d� �+� �(� �(�f�i�n�a�l�_�s�p�e�e�d� �-� �i�n�i�t�_�s�p�e�e�d�)� �/� �2�.�0�)� �*� �t�i�m�e� �*�*� �2�.�0�;� 

�s�e�t�  ��D�I�S�T�A�N�C�E ��,� �n�e�w�_�v�a�l�u�e�)�;� �}� 

�O�t�h�e�r�,� �m�o�r�e� �c�o�m�p�l�i�c�a�t�e�d�,� �i�n�t�e�r�d�e�p�e�n�d�e�n�c�i�e�s� �c�a�n� �s�i�m�i�l�a�r�l�y� �b�e� �c�r�e�a�t�e�d�.� 

�T�H�E� �G�E�O�_�S�E�G�M�E�N�T� �F�U�N�C�T�I�O�N� 

�T�h�e� �g�e�o�_�s�e�g�m�e�n�t� �f�u�n�c�t�i�o�n� �i�s� �u�s�e�d� �b�y� �t�h�e� �c�l�a�s�s� �P�h�a�s�e�_�D�i�a�g�r�a�m�_�W�i�n�d�o�w� �t�o� �r�e�p�r�e�s�e�n�t� �t�h�e� 

�m�i�s�s�i�o�n� �d�a�t�a� �i�n� �g�r�a�p�h�i�c�a�l� �f�o�r�m� �(�i�.�e�.� �t�h�e� �p�h�a�s�e� �d�i�a�g�r�a�m�)�.� �T�h�e� �f�u�n�c�t�i�o�n� �c�o�n�s�t�r�u�c�t�s� �t�h�e� 

�g�r�a�p�h�i�c�a�l� �r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �i�t�s� �c�o�r�r�e�s�p�o�n�d�i�n�g� �p�h�a�s�e�.� �T�h�e� �d�e�f�a�u�l�t� �f�u�n�c�t�i�o�n� �d�e�f�i�n�i�t�i�o�n� �c�r�e�a�t�e�s� 

�a� �S�t�r�a�i�g�h�t� �l�i�n�e� �p�r�o�p�o�r�t�i�o�n�a�l� �t�o� �t�h�e� �d�i�s�t�a�n�c�e� �c�o�v�e�r�e�d� �b�y� �t�h�e� �p�h�a�s�e�.� �T�h�i�s� �f�u�n�c�t�i�o�n� �m�a�y� �b�e� 

�r�e�d�e�f�i�n�e�d� �t�o� �c�r�e�a�t�e� �m�o�r�e� �s�o�p�h�i�s�t�i�c�a�t�e�d� �g�r�a�p�h�i�c�a�l� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�s�.� �I�n� �r�e�d�e�f�i�n�i�n�g� �t�h�e� �f�u�n�c�t�i�o�n�,� 

�c�a�u�t�i�o�n� �s�h�o�u�l�d� �b�e� �u�s�e�d� �t�o� �e�n�s�u�r�e� �t�h�a�t� �t�h�e� �n�e�w�l�y� �d�e�f�i�n�e�d� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�s� �c�o�r�r�e�c�t�l�y� �r�e�f�l�e�c�t� 

�s�c�a�l�i�n�g�.� 
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�M�i�s�c�e�l�l�a�n�e�o�u�s� 

�I�n� �a�d�d�i�t�i�o�n� �t�o� �i�m�p�o�s�i�n�g� �r�u�l�e�s� �o�n� �t�h�e� �p�a�r�a�m�e�t�e�r� �a�n�d� �p�h�a�s�e� �l�e�v�e�l�s�,� �r�u�l�e�s� �m�a�y� �a�l�s�o� �b�e� �i�m�p�o�s�e�d� 

�o�n� �t�h�e� �m�i�s�s�i�o�n� �l�e�v�e�l�.� �I�n� �g�e�n�e�r�a�l�,� �r�u�l�e�s� �a�t� �t�h�i�s� �l�e�v�e�l� �c�a�n� �a�f�f�e�c�t� �d�a�t�a� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �m�i�s�s�i�o�n�.� 

�S�u�c�h� �r�u�l�e�s�,� �f�o�r� �e�x�a�m�p�l�e�,� �m�a�y� �i�n�c�l�u�d�e� �r�o�u�t�i�n�e�s� �t�o� �a�l�t�e�r� �v�a�r�i�o�u�s� �p�a�r�a�m�e�t�e�r�s� �w�h�o�s�e� �v�a�l�u�e�s� �a�r�e� 

�c�o�n�t�i�n�g�e�n�t� �o�n� �t�h�e� �v�a�l�u�e�s� �o�f� �s�o�m�e� �s�p�e�c�i�f�i�e�d� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�.� �R�e�g�a�r�d�l�e�s�s� �o�f� �h�o�w� �s�i�m�p�l�e� 

�o�r� �s�o�p�h�i�s�t�i�c�a�t�e�d� �t�h�e� �t�e�s�t�i�n�g� �r�o�u�t�i�n�e�s� �m�a�y� �b�e�,� �i�t� �i�s� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �t�h�e�y� �b�e� �d�e�f�i�n�e�d� �w�i�t�h�i�n� 

�f�u�n�c�t�i�o�n�s� �w�h�i�c�h� �a�r�e� �m�a�d�e� �p�a�r�t� �o�f� �t�h�e� �M�i�s�s�i�o�n�s� �c�l�a�s�s�.� �T�h�e�s�e� �f�u�n�c�t�i�o�n�s� �s�h�o�u�l�d� �t�h�e�n� �b�e� �c�a�l�l�e�d� 

�f�r�o�m� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �l�o�c�a�t�i�o�n� �w�i�t�h�i�n� �t�h�e� �r�e�f�r�e�s�h� �f�u�n�c�t�i�o�n�.� 
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�1�0�.�0� �I�M�P�L�E�M�E�N�T�A�T�I�O�N� �A�N�D� �E�X�A�M�P�L�E�S� �O�F� 
�R�E�S�U�L�T�S� 

�O�v�e�r�v�i�e�w� 

�T�h�e� �d�e�s�i�g�n� �a�n�d� �c�r�e�a�t�i�o�n� �o�f� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �(�M�P�I�S�)� �i�s� �n�o�w� �c�o�m�p�l�e�t�e ��t�h�e� 

�d�e�s�i�g�n� �a�n�d� �u�s�e�r� �r�e�q�u�i�r�e�m�e�n�t�s� �o�u�t�l�i�n�e�d� �i�n� �t�h�e�  ��R�e�q�u�i�r�e�m�e�n�t�s �� �s�e�c�t�i�o�n� �h�a�v�e� �b�e�e�n� 

�i�m�p�l�e�m�e�n�t�e�d�.� �T�h�e� �r�e�s�u�l�t� �h�a�s� �b�e�e�n� �t�h�e� �s�t�a�n�d�-�a�l�o�n�e� �v�e�r�s�i�o�n� �o�f� �t�h�e� �M�P�I�S�.� �T�e�s�t�i�n�g� �o�f� �t�h�e� 

�s�y�s�t�e�m� �h�a�s� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�a�t� �t�h�e� �o�b�j�e�c�t�i�v�e�s� �i�n�i�t�i�a�l�l�y� �s�e�t� �f�o�r�t�h� �h�a�v�e� �b�e�e�n� �s�a�t�i�s�f�i�e�d�.� �T�h�e� 

�s�y�s�t�e�m� �o�f�f�e�r�s� �a� �f�r�i�e�n�d�l�y�,� �i�n�t�e�r�a�c�t�i�v�e� �m�e�t�h�o�d� �b�y� �w�h�i�c�h� �a� �m�i�s�s�i�o�n� �p�r�o�f�i�l�e� �c�a�n� �b�e� �c�r�e�a�t�e�d�,� 

�m�a�n�i�p�u�l�a�t�e�d�,� �a�n�d� �m�o�d�i�f�i�e�d�.� �T�h�e� �s�t�r�u�c�t�u�r�e�d� �a�n�d� �f�o�r�t�h�r�i�g�h�t� �a�p�p�r�o�a�c�h� �t�o� �t�h�e� �i�n�p�u�t� �o�f� �d�a�t�a� 

�o�f�f�e�r�e�d� �b�y� �t�h�e� �s�y�s�t�e�m� �i�s� �o�f� �g�r�e�a�t� �b�e�n�e�f�i�t� �t�o� �t�h�e� �n�o�v�i�c�e� �u�s�e�r�.� �E�q�u�a�l�l�y� �i�m�p�o�r�t�a�n�t�,� �h�o�w�e�v�e�r�,� 

�t�h�e� �s�y�s�t�e�m� �a�l�s�o� �o�f�f�e�r�s� �v�a�r�i�o�u�s� �m�e�t�h�o�d�s� �b�y� �w�h�i�c�h� �t�h�e� �e�x�p�e�r�i�e�n�c�e�d� �u�s�e�r� �c�a�n� �c�i�r�c�u�m�v�e�n�t� �t�h�e� 

�r�i�g�i�d�i�t�y� �o�f� �s�u�c�h� �a�n� �a�p�p�r�o�a�c�h� �t�o� �a�c�c�e�l�e�r�a�t�e� �t�h�e� �p�r�o�c�e�s�s� �o�f� �c�r�e�a�t�i�n�g� �a�n�d� �m�a�n�i�p�u�l�a�t�i�n�g� �a� 

�m�i�s�s�i�o�n� �p�r�o�f�i�l�e�.� 

�T�h�e� �r�e�s�u�l�t�i�n�g� �s�y�s�t�e�m� �h�a�s� �a�l�s�o� �p�r�o�v�e�n� �t�o� �c�o�n�t�a�i�n� �g�o�o�d� �e�x�t�e�n�d�i�b�i�l�i�t�y� �f�e�a�t�u�r�e�s�.� �T�o� �t�e�s�t� �t�h�e� 

�c�u�s�t�o�m�i�z�a�t�i�o�n� �t�r�a�i�t�s� �o�f� �t�h�e� �s�y�s�t�e�m�,� �t�h�e� �s�t�a�n�d�-�a�l�o�n�e� �v�e�r�s�i�o�n� �o�f� �t�h�e� �M�P�I�S� �h�a�s� �b�e�e�n� 

�c�u�s�t�o�m�i�z�e�d� �t�o� �b�e� �c�o�m�p�a�t�i�b�l�e� �w�i�t�h� �t�h�e� �a�i�r�c�r�a�f�t� �C�A�D� �s�y�s�t�e�m�,� �A�C�S�Y�N�T� �(�s�e�e� �t�h�e� �s�e�c�t�i�o�n� 

 ��I�n�t�e�g�r�a�t�i�o�n� �W�i�t�h� �A�C�S�Y�N�T ��)�.� �T�h�e� �d�e�s�i�g�n� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �p�r�o�g�r�a�m� �h�a�s� �p�r�o�v�e�n� �s�u�f�f�i�c�i�e�n�t�l�y� 

�r�o�b�u�s�t� �a�n�d� �f�l�e�x�i�b�l�e� �s�u�c�h� �t�h�a�t� �n�o� �m�a�j�o�r� �m�o�d�i�f�i�c�a�t�i�o�n�s� �o�r� �e�x�t�e�n�s�i�o�n�s� �t�o� �t�h�e� �c�o�d�e� �w�e�r�e� 

�r�e�q�u�i�r�e�d� �i�n� �t�h�e� �a�d�a�p�t�a�t�i�o�n� �o�f� �t�h�e� �s�y�s�t�e�m�.� 
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�T�h�e� �S�t�a�n�d�-�A�l�o�n�e� �V�e�r�s�i�o�n� �O�f� �T�h�e� �M�P�I�S� 

�T�h�e� �s�t�a�n�d�-�a�l�o�n�e� �v�e�r�s�i�o�n� �o�f� �t�h�e� �M�P�I�S� �i�s� �i�n�t�e�n�d�e�d� �t�o� �d�e�m�o�n�s�t�r�a�t�e� �t�h�e� �f�u�n�c�t�i�o�n�a�l�i�t�y� �o�f� �a� 

�g�e�n�e�r�a�l�,� �c�u�s�t�o�m�i�z�a�b�l�e� �s�y�s�t�e�m� �w�h�i�c�h� �c�a�n� �b�e� �u�s�e�d� �t�o� �c�r�e�a�t�e� �a�n�d� �m�a�n�i�p�u�l�a�t�e� �m�i�s�s�i�o�n� �p�r�o�f�i�l�e�s�.� 

�S�i�n�c�e� �e�x�i�s�t�i�n�g� �a�i�r�c�r�a�f�t� �C�A�D� �s�y�s�t�e�m�s� �h�a�v�e� �a� �v�a�r�i�e�t�y� �o�f� �p�h�a�s�e� �a�n�d� �p�a�r�a�m�e�t�e�r� �r�e�q�u�i�r�e�m�e�n�t�s�,� 

�n�o� �a�t�t�e�m�p�t� �w�a�s� �m�a�d�e� �t�o� �i�n�c�l�u�d�e� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �p�h�a�s�e�s� �a�n�d� �p�a�r�a�m�e�t�e�r�s� �w�i�t�h� 

�t�h�e� �s�t�a�n�d�-�a�l�o�n�e� �v�e�r�s�i�o�n�.� �R�a�t�h�e�r�,� �t�h�e� �p�h�a�s�e�s� �a�n�d� �p�a�r�a�m�e�t�e�r�s� �d�e�f�i�n�e�d� �w�i�t�h�i�n� �t�h�i�s� �v�e�r�s�i�o�n� �o�f� 

�t�h�e� �M�P�I�S� �a�r�e� �i�n�t�e�n�d�e�d� �t�o� �d�e�m�o�n�s�t�r�a�t�e� �t�h�e� �f�l�e�x�i�b�i�l�i�t�y� �o�f� �t�h�e� �s�y�s�t�e�m ��s�e�r�v�i�n�g� �a�s� �t�e�m�p�l�a�t�e�s� �f�o�r� 

�t�h�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �n�e�w� �o�n�e�s�.� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �p�a�r�a�m�e�t�e�r�s� �a�n�d� �p�h�a�s�e�s� �h�a�v�e� �b�e�e�n� �i�m�p�l�e�m�e�n�t�e�d� �t�o� �p�r�o�v�e� �t�h�e� �d�e�s�i�g�n� �o�f� �t�h�e� 

�s�y�s�t�e�m�.� �H�o�w�e�v�e�r�,� �i�t� �s�h�o�u�l�d� �b�e� �e�m�p�h�a�s�i�z�e�d� �t�h�a�t� �t�h�e�y� �a�r�e� �m�e�r�e�l�y� �i�n�t�e�n�d�e�d� �t�o� �p�r�o�v�e� �t�h�e� 

�c�o�n�c�e�p�t� �a�n�d� �w�i�l�l� �t�h�u�s� �m�o�s�t� �l�i�k�e�l�y� �h�a�v�e� �t�o� �b�e� �m�o�d�i�f�i�e�d� �o�r� �r�e�p�l�a�c�e�d� �u�p�o�n� �a�d�a�p�t�a�t�i�o�n� �o�f� �t�h�e� 

�M�P�I�S� �t�o� �a� �C�A�D� �s�y�s�t�e�m�.� 

�P�a�r�a�m�e�t�e�r�s� �d�e�f�i�n�e�d�:� 

�C�l�a�s�s� �N�a�m�e�:� �i�n�i�t�i�a�l�_� 

�P�a�r�a�m�e�t�e�r� �N�a�m�e�:� �I�N�I�T�_�S�P�D� 

�N�o�t�e�s�:� �T�h�e� �f�o�l�l�o�w�i�n�g� �k�e�y�w�o�r�d�s� �a�r�e� �d�e�f�i�n�e�d�:� 

�L�A�S�T� �-�S�e�t�s� �t�h�e� �f�l�o�a�t� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �e�q�u�a�l� �t�o� �t�h�e� 

�f�l�o�a�t� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �F�I�N�A�L�_�S�P�D� �f�r�o�m� �t�h�e� �p�r�e�v�i�o�u�s� �p�h�a�s�e�.� 

�C�l�a�s�s� �N�a�m�e�:� �f�i�n�a�l�_�s�p�e�e�d� 

�P�a�r�a�m�e�t�e�r� �N�a�m�e�:� �F�I�N�A�L�_�S�P�D� 

�N�o�t�e�s�:� �T�h�e� �f�o�l�l�o�w�i�n�g� �k�e�y�w�o�r�d�s� �a�r�e� �d�e�f�i�n�e�d�:� 

�S�A�M�E� �-�S�e�t�s� �t�h�e� �f�l�o�a�t� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �e�q�u�a�l� �t�o� �t�h�e� 

�f�l�o�a�t� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �I�N�I�T�_�S�P�D� �f�r�o�m� �t�h�e� �s�a�m�e� �p�h�a�s�e�.� 
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�C�l�a�s�s� �N�a�m�e�:� 

�P�a�r�a�m�e�t�e�r� �N�a�m�e�:� 

�N�o�t�e�s�:� 

�C�l�a�s�s� �N�a�m�e�:� 

�P�a�r�a�m�e�t�e�r� �N�a�m�e�:� 

�N�o�t�e�s�:� 

�C�l�a�s�s� �N�a�m�e�:� 

�P�a�r�a�m�e�t�e�r� �N�a�m�e�:� 

�N�o�t�e�s�:� 

�C�l�a�s�s� �N�a�m�e�:� 

�P�a�r�a�m�e�t�e�r� �N�a�m�e�:� 

�N�o�t�e�s�:� 

�C�l�a�s�s� �N�a�m�e�:� 

�P�a�r�a�m�e�t�e�r� �N�a�m�e�:� 

�N�o�t�e�s�:� 

�C�l�a�s�s� �N�a�m�e�:� 

�P�a�r�a�m�e�t�e�r� �N�a�m�e�:� 

�N�o�t�e�s�:� 

�i�n�i�t�i�a�l�_�a�l�t�i�t�u�d�e� 

�I�N�I�T�_�A�L�T� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �k�e�y�w�o�r�d�s� �a�r�e� �d�e�f�i�n�e�d�:� 

�L�A�S�T� �-�S�e�t�s� �t�h�e� �f�l�o�a�t� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �e�q�u�a�l� �t�o� �t�h�e� 

�f�l�o�a�t� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �F�I�N�A�L�_�A�L�T� �f�r�o�m� �t�h�e� �p�r�e�v�i�o�u�s� �p�h�a�s�e�.� 

�f�i�n�a�l�_�a�l�t�i�t�u�d�e� 

�F�I�N�A�L�_�A�L�T� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �k�e�y�w�o�r�d�s� �a�r�e� �d�e�f�i�n�e�d�:� 

�S�A�M�E� �-�S�e�t�s� �t�h�e� �f�l�o�a�t� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �e�q�u�a�l� �t�o� �t�h�e� 

�f�l�o�a�t� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �I�N�I�T�_�A�L�T� �f�r�o�m� �t�h�e� �s�a�m�e� �p�h�a�s�e�.� 

�t�i�m�e� 

�'� �T�I�M�E� 

�N�o�n�e� 

�d�i�s�t�a�n�c�e� 

�D�I�S�T�A�N�C�E� 

�T�h�i�s� �p�a�r�a�m�e�t�e�r� �i�s� �c�a�l�c�u�l�a�t�e�d� �a�u�t�o�m�a�t�i�c�a�l�l�y�.� �I�t� �i�s� �d�e�f�i�n�e�d� �a�s�:� 

� � 

�I�N�I�T�_�S�P�D�+� �1� �(� �F�I�N�A�L�_�S�P�D�  �� �I�N�I�T� �_� �=�P� �r�o�e�?� 

�2� �2� 

�t�o�t�a�l�_�d�i�s�t�a�n�c�e� 

�T�O�T�A�L�_�D�I�S�T� 

�T�h�i�s� �p�a�r�a�m�e�t�e�r� �i�s� �c�a�l�c�u�l�a�t�e� �a�u�t�o�m�a�t�i�c�a�l�l�y�.� �I�t� �i�s� �d�e�f�i�n�e�d� �a�s�:� 

�T�O�T�A�L�_�D�I�S�T�(�f�r�o�m� �p�r�e�v�i�o�u�s� �p�h�a�s�e�)� �+� �D�I�S�T�A�N�C�E� 

�d�i�r�e�c�t�i�o�n� 

�D�I�R�E�C�T�I�O�N� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �c�h�a�r�a�c�t�e�r� �e�n�t�r�i�e�s� �a�r�e� �p�e�r�m�i�t�t�e�d�:� 

�F� �_� �-�i�n�d�i�c�a�t�e�s� �f�o�r�w�a�r�d� �t�r�a�v�e�l� 

�B� �_�_�_� �-�i�n�d�i�c�a�t�e�s� �b�a�c�k�w�a�r�d� �t�r�a�v�e�l� 

�U�s�e�d� �b�y� �t�h�e� �P�h�a�s�e�_�D�i�a�g�r�a�m�_�W�i�n�d�o�w� �t�o� �d�r�a�w� �d�i�s�t�a�n�c�e� �i�n� �t�h�e� 

�n�e�g�a�t�i�v�e� �d�i�r�e�c�t�i�o�n�.� 
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�C�l�a�s�s� �N�a�m�e�:� 

�P�a�r�a�m�e�t�e�r� �N�a�m�e�:� 

�N�o�t�e�s�:� 

�P�h�a�s�e�s� �D�e�f�i�n�e�d�:� 

�C�l�a�s�s� �N�a�m�e�:� 

�P�h�a�s�e� �N�a�m�e�:� 

�N�o�t�e�s�:� 

�C�l�a�s�s� �N�a�m�e�:� 

�P�h�a�s�e� �N�a�m�e�:� 

�N�o�t�e�s�:� 

�C�l�a�s�s� �N�a�m�e�:� 

�P�h�a�s�e� �N�a�m�e�:� 

�N�o�t�e�s�:� 

�C�l�a�s�s� �N�a�m�e�:� 

�P�h�a�s�e� �N�a�m�e�:� 

�N�o�t�e�s�:� 

�d�r�o�p�_� �b�o�m�b� 

�D�R�O�P�_�B�O�M�B� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �c�h�a�r�a�c�t�e�r� �e�n�t�r�i�e�s� �a�r�e� �p�e�r�m�i�t�t�e�d�:� 

�Y� �=� �-�b�o�m�b� �i�s� �d�r�o�p�p�e�d� 

�N� �_�_� �-�b�o�m�b� �i�s� �n�o�t� �d�r�o�p�p�e�d� 

�a�c�c�e�l�e�r�a�t�i�o�n� 

�A�C�C�E�L� 

�T�h�e� �D�I�S�T� �a�n�d� �T�O�T�A�L�_�D�I�S�T� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �c�a�l�c�u�l�a�t�e�d� �f�r�o�m� �t�h�e�i�r� 

�d�e�p�e�n�d�e�n�c�i�e�s�.� 

�c�r�u�i�s�e� 

�C�R�U�I�S�E� 

�T�h�e� �D�I�S�T� �a�n�d� �T�O�T�A�L�_�D�I�S�T� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �c�a�l�c�u�l�a�t�e�d� �f�r�o�m� �t�h�e�i�r� 

�d�e�p�e�n�d�e�n�c�i�e�s�.� 

�l�o�i�t�e�r� 

�L�O�I�T�E�R� 

�T�h�e� �D�I�S�T� �a�n�d� �T�O�T�A�L�_�D�I�S�T� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �c�a�l�c�u�l�a�t�e�d� �f�r�o�m� �t�h�e�i�r� 

�d�e�p�e�n�d�e�n�c�i�e�s�.� 

�c�l�i�m�b� 

�C�L�I�M�B� 

�T�h�e� �D�I�S�T� �a�n�d� �T�O�T�A�L�_�D�I�S�T� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �c�a�l�c�u�l�a�t�e�d� �f�r�o�m� �t�h�e�i�r� 

�d�e�p�e�n�d�e�n�c�i�e�s�.� 
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�M�e�t�h�o�d�s� �F�o�r� �H�a�n�d�l�i�n�g� �D�a�t�a� 

�A�s� �e�x�p�l�a�i�n�e�d� �i�n� �t�h�e� �s�e�c�t�i�o�n�  ��T�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �M�o�d�u�l�e�, �� �t�h�e� �a�b�i�l�i�t�y� �o�f� �t�h�e� �s�y�s�t�e�m� �t�o� 

�a�c�c�e�p�t� �d�i�v�e�r�s�e� �t�y�p�e�s� �o�f� �i�n�p�u�t� �r�e�s�u�l�t�s� �i�n� �a� �f�a�i�r� �a�m�o�u�n�t� �o�f� �c�o�m�p�l�e�x�i�t�y� �i�n� �h�o�w� �t�h�e� �d�a�t�a� �m�u�s�t� �b�e� 

�h�a�n�d�l�e�d�.� �T�h�e� �i�n�p�u�t� �m�u�s�t� �b�e� �p�r�o�c�e�s�s�e�d� �t�h�r�o�u�g�h� �n�u�m�e�r�o�u�s� �f�u�n�c�t�i�o�n�s� �t�o� �e�n�s�u�r�e� �i�t�s� �v�a�l�i�d�i�t�y�.� 

�T�o� �f�u�l�l�y� �a�p�p�r�e�c�i�a�t�e� �h�o�w� �t�h�e� �M�P�I�S� �h�a�n�d�l�e�s� �d�a�t�a�,� �i�t� �i�s� �n�e�c�e�s�s�a�r�y� �t�o� �u�n�d�e�r�s�t�a�n�d� �t�w�o� �m�a�j�o�r� 

�p�r�o�c�e�d�u�r�e�s�:� �h�o�w� �a� �m�i�s�s�i�o�n� �i�s� �c�r�e�a�t�e�d�,� �a�n�d� �h�o�w� �t�h�e� �m�o�d�i�f�i�c�a�t�i�o�n� �o�f� �a� �p�a�r�a�m�e�t�e�r� �v�a�l�u�e� �i�s� 

�r�e�s�o�l�v�e�d�.� �T�h�e� �s�e�q�u�e�n�c�e� �o�f� �f�u�n�c�t�i�o�n� �c�a�l�l�s� �f�o�r� �t�h�e�s�e� �t�w�o� �p�r�o�c�e�d�u�r�e�s� �f�u�l�l�y� �i�l�l�u�s�t�r�a�t�e� �t�h�e� 

�m�e�t�h�o�d�s� �b�y� �w�h�i�c�h� �o�b�j�e�c�t�s� �a�r�e� �c�r�e�a�t�e�d�,� �i�n�p�u�t� �v�a�l�u�e�s� �v�a�l�i�d�a�t�e�d�,� �a�n�d� �d�e�p�e�n�d�e�n�t� �p�a�r�a�m�e�t�e�r�s� 

�u�p�d�a�t�e�d�.� �B�y� �c�o�m�p�r�e�h�e�n�d�i�n�g� �t�h�e�s�e� �p�a�r�t�i�c�u�l�a�r� �m�e�t�h�o�d�s�,� �o�t�h�e�r� �p�r�o�c�e�d�u�r�e�s�,� �s�u�c�h� �a�s� �p�h�a�s�e� 

�i�n�s�e�r�t�i�o�n� �a�n�d� �p�h�a�s�e� �d�e�l�e�t�i�o�n�,� �c�a�n� �b�e� �e�a�s�i�l�y� �u�n�d�e�r�s�t�o�o�d�.� 

�C�R�E�A�T�I�O�N� �O�F� �A� �M�I�S�S�I�O�N� 

�F�i�g�u�r�e� �1�3� �d�e�s�c�r�i�b�e�s� �t�h�e� �c�o�n�t�r�o�l� �p�a�t�h� �o�f� �t�h�e� �p�r�o�g�r�a�m� �w�h�e�n� �a� �m�i�s�s�i�o�n� �i�s� �f�i�r�s�t� �c�r�e�a�t�e�d�.� �D�a�t�a� �t�o� 

�c�r�e�a�t�e� �t�h�e� �p�r�o�p�e�r� �m�i�s�s�i�o�n� �o�b�j�e�c�t�s� �i�s� �r�e�a�d� �f�r�o�m� �a� �f�i�l�e� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �u�s�e�r� �b�y� �t�h�e� �f�u�n�c�t�i�o�n� 

�M�i�s�s�i�o�n�s�:�:�c�r�e�a�t�e�_�m�i�s�s�i�o�n�.� �T�h�e� �v�a�l�u�e�s� �a�r�e� �a�s�s�i�g�n�e�d� �t�o� �t�h�e� �n�e�w�l�y� �c�r�e�a�t�e�d� �c�o�r�r�e�s�p�o�n�d�i�n�g� 

�o�b�j�e�c�t�s�.� �T�o� �e�n�s�u�r�e� �t�h�a�t� �t�h�e� �d�a�t�a� �i�s� �v�a�l�i�d� �a�n�d� �t�h�a�t� �d�e�p�e�n�d�e�n�c�i�e�s� �b�e�t�w�e�e�n� �t�h�e� �d�a�t�a� �a�r�e� �p�r�o�p�e�r�l�y� 

�m�a�i�n�t�a�i�n�e�d�,� �c�o�m�p�r�e�h�e�n�s�i�v�e� �t�e�s�t�s� �a�r�e� �p�e�r�f�o�r�m�e�d� �o�n� �t�h�e� �i�n�p�u�t� �d�a�t�a� �a�f�t�e�r� �i�t� �h�a�s� �b�e�e�n� �a�s�s�i�g�n�e�d�.� 

�T�h�e� �f�i�r�s�t� �i�n�f�o�r�m�a�t�i�o�n� �r�e�a�d� �f�r�o�m� �t�h�e� �f�i�l�e� �i�s� �t�h�e� �m�i�s�s�i�o�n� �n�a�m�e�,� �t�h�e� �n�u�m�b�e�r� �o�f� �p�h�a�s�e�s� �a�n�d� �t�h�e� 

�n�a�m�e�s� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �c�o�n�t�a�i�n�e�d� �b�y� �t�h�e� �m�i�s�s�i�o�n�.� �T�h�e� �l�a�s�t� �t�w�o� �v�a�l�u�e�s� �a�r�e� �u�s�e�d� �t�o� �p�r�o�p�e�r�l�y� 

�r�e�a�d� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �d�a�t�a�.� �A�f�t�e�r� �r�e�a�d�i�n�g� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �t�h�e� �l�i�n�k�e�d� �l�i�s�t� �o�f� �p�h�a�s�e�s� �i�s� �c�r�e�a�t�e�d�.� 

�T�h�i�s� �i�s� �d�o�n�e� �b�y� �m�a�k�i�n�g� �s�u�c�c�e�s�s�i�v�e� �c�a�l�l�s� �t�o� �t�h�e� �M�i�s�s�i�o�n�s�:� �:�g�e�t�_�p�r�o�p�e�r�_�p�h�a�s�e� �f�u�n�c�t�i�o�n�.� �T�h�i�s� 

�f�u�n�c�t�i�o�n� �t�a�k�e�s� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �p�h�a�s�e� �a�n�d� �t�h�e� �l�i�s�t� �o�f� �t�h�e� �v�a�l�u�e�s� �f�o�r� �i�t�s� �p�a�r�a�m�e�t�e�r�s� �a�s� 

� � 
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�M�i�s�s�i�o�n�s�:�:�c�r�e�a�t�e�_�m�i�s�s�i�o�n� �(�f�i�l�e�n�a�m�e�)� �/�!� �c�r�e�a�t�e�s� �d�a�t�a� �f�r�o�m� �i�n�f�o�r�m�a�t�i�o�n� �r�e�a�d� �f�r�o�m� �a� �f�i�l�e� 

�{� 
�t�e�m�p� �=� �#� �o�f� �p�h�a�s�e�s� �/�f� �s�t�o�r�e� �n�u�m�b�e�r� �o�f� �p�h�a�s�e�s� 
�p�a�r�a�m�_�n�a�m�e�s� �[�]� �=� �l�i�s�t� �o�f� �p�a�r�a�m�e�t�e�r�s� �/�/� �a�s�s�i�g�n� �t�h�e� �l�i�s�t� �o�f� �p�a�r�a�m�e�t�e�r�s� �t�o� �p�a�r�a�m�_�n�a�m�e�s� 
�f�o�r� �(�#� �o�f� �p�h�a�s�e�s�)� �/�/� �r�e�p�e�a�t� �f�o�r� �t�h�e� �#� �o�f� �p�h�a�s�e�s� 

�P�h�a�s�e�s�:�:�g�e�t�_�p�r�o�p�e�r�_�p�h�a�s�e� �(�w�o�r�d� �(�n�a�m�e�)�,� �l�i�s�t�)� �/�/� �c�r�e�a�t�e� �t�h�e� �p�h�a�s�e� �s�p�e�c�i�f�i�e�d�;� �e�n�s�u�r�e� �f�o�r�m�a�t� �o�f� �n�a�m�e� 
�a�d�d� �p�h�a�s�e� �t�o� �t�h�e� �p�h�a�s�e� �l�i�n�k�e�d� �l�i�s�t� 

�}� 

�f�o�r� �(�#� �o�f� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�s�)� �/�/� �r�e�p�e�a�t� �f�o�r� �t�h�e� �#� �o�f� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�s� 
�{� 

�c�r�e�a�t�e� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r� 
�a�s�s�i�g�n� �v�a�l�u�e�s� �t�o� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r� 
�a�d�d� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r� �t�o� �M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s� �l�i�n�k�e�d� �l�i�s�t� 

�}� 
�}� 

�p�h�a�s�e� �c�o�n�s�t�r�u�c�t�o�r� �/�f� �a�u�t�o�m�a�t�i�c�a�l�l�y� �l�a�u�n�c�h�e�d� �u�p�o�n� �a� �p�h�a�s�e�'�s� �c�r�e�a�t�i�o�n� 
�{�  ��1� �F�r�o�m� �g�e�t�_�p�r�o�p�e�r�_�p�h�a�s�e� 

�a�s�s�i�g�n� �p�h�a�s�e� �a�t�t�r�i�b�u�t�e�s� �/�/� �a�s�s�i�g�n� �a�t�t�r�i�b�u�t�e�s� �s�u�c�h� �a�s� �p�h�a�s�e� �n�a�m�e� 
�P�h�a�s�e�s�:�:�l�o�a�d�_�p�a�r�a�m�_�v�a�l�u�e�s� �(�p�a�r�a�m�_�n�a�m�e�s�,� �v�a�l�u�e�s�)� �/�/� �c�r�e�a�t�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t� 

�}� 

�P�h�a�s�e�s�:� �:�l�o�a�d�_�p�a�r�a�m�_�v�a�l�u�e�s� �(�p�a�r�a�m�_�n�a�m�e�s�,� �v�a�l�u�e�s�)� 

�f�o�r� �(�#� �o�f� �p�a�r�a�m�e�t�e�r�s�)� �/�/� �r�e�p�e�a�t� �f�o�r� �t�h�e� �n�u�m�b�e�r� �o�f� �p�a�r�a�m�e�t�e�r�s� 

�P�h�a�s�e�s�:�:�g�e�t�_�p�r�o�p�e�r�_�p�a�r�a�m� �(�n�a�m�e�,� �v�a�l�u�e�)� �/�/� �c�r�e�a�t�e�s� �p�a�r�a�m�e�t�e�r� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �n�a�m�e�.� �A�s�s�i�g�n�s� �v�a�l�u�e� 
�a�d�d� �p�a�r�a�m�e�t�e�r� �t�o� �p�a�r�a�m�e�t�e�r� �l�i�n�k�e�d� �l�i�s�t� 

�}� 
�}� 

�p�a�r�a�m�e�t�e�r� �c�o�n�s�t�r�u�c�t�o�r� �/�f� �a�u�t�o�m�a�t�i�c�a�l�l�y� �l�a�u�n�c�h�e�d� �u�p�o�n� �a� �p�a�r�a�m�e�t�e�r�'�s� �c�r�e�a�t�i�o�n� 
�{� �/�/� �F�r�o�m� �g�e�t�_�p�r�o�p�e�r�_�p�a�r�a�m� 

�a�s�s�i�g�n� �p�a�r�a�m�e�t�e�r� �a�t�t�r�i�b�u�t�e�s� �/�/� �a�s�s�i�g�n� �a�t�t�r�i�b�u�t�e�s� �s�u�c�h� �a�s� �p�a�r�a�m�e�t�e�r� �n�a�m�e� 
�P�a�r�a�m�e�t�e�r�s�:�:�s�e�t�_�v�a�l�u�e�_�t�o� �(�w�o�r�d� �(�v�a�l�u�e�)�)� �/�/� �s�e�t�s� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r�.� �E�n�s�u�r�e� �f�o�r�m�a�t� �o�f� �v�a�l�u�e� 

�}� 

�P�a�r�a�m�e�t�e�r�s�:�:�s�e�t�_�v�a�l�u�e�_�t�o� �(�v�a�l�u�e�)� 

�{� 
�a�s�s�i�g�n� �v�a�l�u�e� 
�P�a�r�a�m�e�t�é�r�s�:�:�c�h�e�c�k� �(�)� �/�/� �c�h�e�c�k� �i�n�p�u�t� �f�o�r� �v�a�l�i�d�i�t�y� 

�}� 

�P�a�r�a�m�e�t�e�r�s�:�:�c�h�e�c�k� �(�)� 

�i�f� �(�v�a�l�u�e� �o�f� �p�a�r�a�m� �i�s� �k�e�y�w�o�r�d�)�  ��I�f� �i�t� �i�s� �a� �k�e�y�w�o�r�d�,� �l�a�u�n�c�h� �p�r�o�p�e�r� �r�o�u�t�i�n�e� 
�l�a�u�n�c�h� �a�p�p�r�o�p�r�i�a�t�e� �r�o�u�t�i�n�e� �/�/� �l�a�u�n�c�h� �a�p�p�r�o�p�r�i�a�t�e� �r�o�u�t�i�n�e� 

�e�l�s�e� �i�f� �(�e�n�t�r�y� �i�s� �a�c�c�e�p�t�a�b�l�e�)� �/�/� �e�l�s�e� �i�f� �t�h�e� �e�n�t�r�y� �i�s� �d�e�f�i�n�e�d� �t�o� �b�e� �a�c�c�e�p�t�a�b�l�e� 
�r�e�t�u�r�n� �/�t� �i�f� �y�e�s�,� �l�e�a�v�e� �v�a�l�u�e� �i�n� �t�a�c�k� 

�e�l�s�e� �i�f� �(�f�o�r�m�a�t� �(�v�a�l�u�e� �o�f� �p�a�r�a�m�)�)� �/�/� �e�l�s�e� �c�h�e�c�k� �w�h�a�t� �t�h�e� �f�o�r�m�a�t� �o�f� �t�h�e� �v�a�l�u�e� �i�s� 
�d�i�s�p�l�a�y� �e�r�r�o�r� �m�e�s�s�a�g�e� �/�/� �T�f� �i�t� �i�s� �a�  ��w�o�r�d �� �d�i�s�p�l�a�y� �e�r�r�o�r� �m�e�s�s�a�g�e� 

�/�/� �e�l�s�e� �e�n�d� �c�h�e�c�k�.� �E�n�t�r�y� �i�s� �a� �n�u�m�e�r�i�c� �v�a�l�u�e� 

�F�i�g�u�r�e� �1�3�.� �C�r�e�a�t�i�o�n� �o�f� �M�i�s�s�i�o�n� �(�P�s�e�u�d�o�-�C�o�d�e�)� 

� � 
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�a�r�g�u�m�e�n�t�s�.� �B�y� �c�o�m�p�a�r�i�n�g� �t�h�e� �n�a�m�e� �i�t� �r�e�c�e�i�v�e�s� �t�o� �t�h�e� �n�a�m�e�s� �o�f� �t�h�e� �a�v�a�i�l�a�b�l�e� �p�h�a�s�e�s�,� �t�h�e� 

�f�u�n�c�t�i�o�n� �d�e�t�e�r�m�i�n�e�s� �w�h�i�c�h� �p�h�a�s�e� �o�b�j�e�c�t� �t�o� �c�r�e�a�t�e�.� �T�h�e� �c�o�n�s�t�r�u�c�t�o�r� �o�f� �t�h�e� �p�h�a�s�e� �c�r�e�a�t�e�d�,� �i�n� 

�t�u�r�n�,� �c�r�e�a�t�e�s� �t�h�e� �p�a�r�a�m�e�t�e�r� �l�i�n�k� �l�i�s�t�.� �T�h�i�s� �i�s� �d�o�n�e� �b�y� �c�a�l�l�i�n�g� �t�h�e� �P�h�a�s�e�s�:� �:�l�o�a�d�_�p�a�r�a�m�_�v�a�l�u�e�s� 

�f�u�n�c�t�i�o�n� �w�h�i�c�h� �t�a�k�e�s� �a� �t�h�e� �l�i�s�t� �o�f� �a�v�a�i�l�a�b�l�e� �p�a�r�a�m�e�t�e�r�s� �a�n�d� �t�h�e� �l�i�s�t� �o�f� �t�h�e�i�r� �c�o�r�r�e�s�p�o�n�d�i�n�g� 

�v�a�l�u�e�s� �a�s� �a�r�g�u�m�e�n�t�s�.� �T�h�i�s� �f�u�n�c�t�i�o�n� �t�r�a�v�e�r�s�e�s� �t�h�e� �l�i�s�t� �o�f� �p�a�r�a�m�e�t�e�r�s� �a�n�d� �m�a�t�c�h�e�s� �e�a�c�h� 

�p�a�r�a�m�e�t�e�r� �n�a�m�e� �w�i�t�h� �i�t ��s� �r�e�s�p�e�c�t�i�v�e� �v�a�l�u�e�.� �T�h�e� �P�h�a�s�e�s�:�:�l�o�a�d�_�p�a�r�a�m�_�v�a�l�u�e�s� �f�u�n�c�t�i�o�n� �m�a�k�e�s� 

�s�u�c�c�e�s�s�i�v�e� �C�a�l�l�s� �t�h�e� �P�h�a�s�e�s�:�:�g�e�t�_�p�r�o�p�e�r�_�p�a�r�a�m� �f�u�n�c�t�i�o�n�,� �s�e�n�d�i�n�g� �o�n�e� �p�a�i�r� �o�f� �v�a�l�u�e�s� �a�s� 

�a�r�g�u�m�e�n�t�s� �f�o�r� �e�a�c�h� �c�a�l�l�.� �T�h�e� �P�h�a�s�e�s�:�:�g�e�t�_�p�r�o�p�e�r�_�p�a�r�a�m� �f�u�n�c�t�i�o�n� �d�e�t�e�r�m�i�n�e�s� �t�h�e� �p�r�o�p�e�r� 

�p�a�r�a�m�e�t�e�r� �o�b�j�e�c�t� �t�o� �c�r�e�a�t�e� �b�y� �c�o�m�p�a�r�i�n�g� �t�h�e� �n�a�m�e�s� �o�f� �t�h�e� �a�v�a�i�l�a�b�l�e� �p�a�r�a�m�e�t�e�r�s� �t�o� �t�h�e� 

�p�a�r�a�m�e�t�e�r� �n�a�m�e� �w�h�i�c�h� �i�t� �r�e�c�e�i�v�e�s�.� �T�h�e� �c�o�n�s�t�r�u�c�t�o�r� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �c�r�e�a�t�e�d� �r�e�q�u�i�r�e�s� �o�n�e� 

�a�r�g�u�m�e�n�t ��i�t�s� �v�a�l�u�e�.� �T�h�e� �c�o�n�s�t�r�u�c�t�o�r� �a�s�s�i�g�n�s� �t�h�e� �v�a�l�u�e� �i�t� �r�e�c�e�i�v�e�s� �t�o� �i�t�s�e�l�f�.� �A�s�s�i�g�n�m�e�n�t� �o�f� 

�t�h�e� �p�a�r�a�m�e�t�e�r� �v�a�l�u�e� �i�s� �d�o�n�e� �b�y� �c�a�l�l�i�n�g� �t�h�e� �P�a�r�a�m�e�t�e�r�s�:�:�s�e�t�_�v�a�l�u�e�_�t�o� �f�u�n�c�t�i�o�n�.� �T�h�e� 

�P�a�r�a�m�e�t�e�r�s�:� �:�s�e�t�_�v�a�l�u�e�_�t�o� �f�u�n�c�t�i�o�n� �i�s� �a� �v�i�r�t�u�a�l� �f�u�n�c�t�i�o�n� �a�n�d� �t�h�u�s� �m�a�y� �b�e� �r�e�d�e�f�i�n�e�d� �t�o� 

�p�e�r�f�o�r�m� �d�i�f�f�e�r�e�n�t�l�y�.� �H�o�w�e�v�e�r�,� �i�n� �i�t�s� �b�a�s�e� �d�e�f�i�n�i�t�i�o�n� �i�t� �a�s�s�i�g�n�s� �t�h�e� �v�a�l�u�e� �t�o� �t�h�e� �p�r�o�p�e�r� 

�p�a�r�a�m�e�t�e�r� �v�a�r�i�a�b�l�e� �a�n�d� �t�h�e�n� �c�a�l�l�s� �t�h�e� �P�a�r�a�m�e�t�e�r�s�:�:�c�h�e�c�k� �f�u�n�c�t�i�o�n�.� �L�i�k�e� �t�h�e� 

�P�a�r�a�m�e�t�e�r�s�:�:�s�e�t�_�v�a�l�u�e�_�t�o� �f�u�n�c�t�i�o�n�,� �t�h�e� �P�a�r�a�m�e�t�e�r�s�:�:�c�h�e�c�k� �f�u�n�c�t�i�o�n� �i�s� �v�i�r�t�u�a�l�.� �I�t�s� �d�e�f�i�n�i�t�i�o�n� 

�c�a�n� �b�e� �a�l�t�e�r�e�d� �t�o� �a�d�h�e�r�e� �t�o� �d�i�f�f�e�r�e�n�t� �r�u�l�e�s�.� �H�o�w�e�v�e�r�,� �i�t ��s� �m�a�i�n� �p�u�r�p�o�s�e� �s�h�o�u�l�d� �a�l�w�a�y�s� �b�e� �t�o� 

�c�h�e�c�k� �t�h�e� �v�a�l�i�d�i�t�y� �o�f� �t�h�e� �i�n�p�u�t�.� �C�o�n�d�i�t�i�o�n�a�l� �t�e�s�t�s� �s�h�o�u�l�d� �b�e� �u�s�e�d� �t�o� �c�h�e�c�k� �w�h�e�t�h�e�r� �t�h�e� �e�n�t�r�y� 

�i�s� �v�a�l�i�d�.� �I�f� �n�o�t�,� �t�h�e� �p�r�o�p�e�r� �a�c�t�i�o�n�s� �s�h�o�u�l�d� �b�e� �t�a�k�e�n�.� 

�O�n�c�e� �t�h�e� �l�i�n�k�e�d� �l�i�s�t� �o�f� �p�h�a�s�e�s� �i�s� �c�o�m�p�l�e�t�e�,� �t�h�e� �l�i�n�k�e�d� �l�i�s�t� �o�f� �m�i�s�s�i�o�n� �p�a�r�a�m�e�t�e�r�s� �i�s� 

�c�o�n�s�t�r�u�c�t�e�d�.� �T�h�i�s� �i�s� �d�o�n�e� �b�y� �c�r�e�a�t�i�n�g� �o�b�j�e�c�t�s� �o�f� �t�y�p�e� �M�i�s�s�i�o�n�_�P�a�r�a�m�e�t�e�r�s�,� �a�s�s�i�g�n�i�n�g� �t�h�e�m� 

�t�h�e� �v�a�l�u�e�s� �r�e�a�d� �f�r�o�m� �t�h�e� �f�i�l�e�,� �a�n�d� �l�i�n�k�i�n�g� �t�h�e�m� �i�n� �a� �l�i�n�k�e�d� �l�i�s�t�.� �U�p�o�n� �c�o�m�p�l�e�t�i�n�g� �t�h�i�s� �l�i�n�k�e�d� 

�l�i�s�t�,� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �t�h�e� �m�i�s�s�i�o�n� �i�s� �c�o�m�p�l�e�t�e�.� 
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�M�O�D�I�F�I�C�A�T�I�O�N� �O�F� �A� �P�A�R�A�M�E�T�E�R� 

�F�i�g�u�r�e� �1�4� �i�l�l�u�s�t�r�a�t�e�s� �t�h�e� �c�o�n�t�r�o�l� �p�a�t�h� �o�f� �t�h�e� �M�i�s�s�i�o�n� �P�r�o�f�i�l�e� �I�n�p�u�t� �S�y�s�t�e�m� �w�h�e�n�e�v�e�r� �t�h�e� 

�v�a�l�u�e� �o�f� �a� �p�a�r�a�m�e�t�e�r� �i�s� �m�o�d�i�f�i�e�d�.� �T�h�e� �m�o�d�i�f�i�c�a�t�i�o�n� �p�r�o�c�e�s�s� �i�s� �c�o�m�p�l�i�c�a�t�e�d� �b�y� �t�h�e� �n�e�e�d� �t�o� 

�v�e�r�i�f�y� �t�h�e� �v�a�l�i�d�i�t�y� �o�f� �t�h�e� �i�n�p�u�t� �a�n�d� �t�h�e� �n�e�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�e�t�h�e�r� �a�n�y� �s�p�e�c�i�a�l� �p�r�o�c�e�s�s�e�s� 

�(�e�.�g�.� �p�r�o�c�e�s�s� �k�e�y�w�o�r�d� �e�n�t�r�i�e�s�)� �n�e�e�d� �t�o� �b�e� �e�x�e�c�u�t�e�d�.� 

�T�h�e� �v�a�l�u�e� �o�f� �a� �p�a�r�a�m�e�t�e�r� �i�s� �m�o�d�i�f�i�e�d� �b�y� �c�a�l�l�i�n�g� �t�h�e� �M�i�s�s�i�o�n�s�:�:�u�p�d�a�t�e�_�e�l�e�m�e�n�t� �f�u�n�c�t�i�o�n�.� 

�T�h�i�s� �f�u�n�c�t�i�o�n� �t�a�k�e�s� �t�h�r�e�e� �a�r�g�u�m�e�n�t�s�.� �T�h�e� �f�i�r�s�t� �t�w�o� �a�r�g�u�m�e�n�t�s� �d�e�t�e�r�m�i�n�e� �t�h�e� �p�a�r�a�m�e�t�e�r� �t�o� �b�e� 

�u�p�d�a�t�e�d� �b�y� �s�p�e�c�i�f�y�i�n�g� �t�h�e� �e�x�a�c�t� �l�o�c�a�t�i�o�n� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �w�i�t�h�i�n� �t�h�e� �v�a�r�i�o�u�s� �l�i�n�k�e�d� �l�i�s�t�s�.� 

�T�h�e� �t�h�i�r�d� �a�r�g�u�m�e�n�t� �i�s� �t�h�e� �n�e�w� �v�a�l�u�e� �t�o� �w�h�i�c�h� �t�h�e� �p�a�r�a�m�e�t�e�r� �i�s� �t�o� �b�e� �s�e�t�.� �S�e�t�t�i�n�g� �t�h�e� 

�p�a�r�a�m�e�t�e�r� �v�a�l�u�e� �i�s� �p�e�r�f�o�r�m�e�d� �b�y� �c�a�l�l�i�n�g� �t�h�e� �P�a�r�a�m�e�t�e�r�s�:�:�s�e�t�_�v�a�l�u�e�_�t�o� �f�u�n�c�t�i�o�n�.� �T�h�i�s� 

�f�u�n�c�t�i�o�n� �a�s�s�i�g�n�s� �t�h�e� �v�a�l�u�e� �a�n�d� �t�h�e�n� �c�a�l�l�s� �t�h�e� �P�a�r�a�m�e�t�e�r�s�:�:�c�h�e�c�k� �f�u�n�c�t�i�o�n�,� �w�h�i�c�h� �v�e�r�i�f�i�e�s� �t�h�e� 

�v�a�l�i�d�i�t�y� �o�f� �t�h�e� �i�n�p�u�t� �a�n�d� �e�x�e�c�u�t�e�s� �a�n�y� �s�p�e�c�i�a�l� �p�r�o�c�e�s�s�e�s�.� 

�O�n�c�e� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �i�s� �u�p�d�a�t�e�d�,� �a�l�l� �t�h�e� �d�a�t�a� �w�i�t�h�i�n� �t�h�e� �m�i�s�s�i�o�n� �m�u�s�t� �b�e� �u�p�d�a�t�e�d� 

�t�o� �r�e�f�l�e�c�t� �t�h�e� �e�f�f�e�c�t�s� �o�n� �d�e�p�e�n�d�e�n�t� �p�a�r�a�m�e�t�e�r�s�.� �T�h�i�s� �i�s� �d�o�n�e� �b�y� �e�x�e�c�u�t�i�n�g� �t�h�e� 

�M�i�s�s�i�o�n�s�:� �:�r�e�f�r�e�s�h� �f�u�n�c�t�i�o�n�.� �T�h�e� �M�i�s�s�i�o�n�s�:�:�r�e�f�r�e�s�h� �f�u�n�c�t�i�o�n� �u�p�d�a�t�e�s� �t�h�e� �p�a�r�a�m�e�t�e�r�s� �w�i�t�h� 

�k�e�y�w�o�r�d� �e�n�t�r�i�e�s� �t�o� �e�n�s�u�r�e� �t�h�a�t� �t�h�e�i�r� �v�a�l�u�e�s� �a�r�e� �p�r�o�p�e�r�l�y� �r�e�f�l�e�c�t�e�d�.� �M�o�r�e�o�v�e�r�,� �t�h�e� �f�u�n�c�t�i�o�n� 

�a�l�s�o� �e�n�s�u�r�e�s� �t�h�a�t� �a�l�l� �t�h�e� �d�e�p�e�n�d�e�n�c�i�e�s� �b�e�t�w�e�e�n� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �a�l�s�o� �u�p�d�a�t�e�d�.� 

�T�o� �e�n�s�u�r�e� �t�h�a�t� �t�h�e� �m�i�s�s�i�o�n� �i�s� �u�p�d�a�t�e�d� �c�o�r�r�e�c�t�l�y�,� �t�h�e� �M�i�s�s�i�o�n�s�:�:�r�e�f�r�e�s�h� �f�u�n�c�t�i�o�n� �e�x�e�c�u�t�e�s� �a� 

�t�h�o�r�o�u�g�h� �s�c�a�n� �o�f� �a�l�l� �t�h�e� �m�i�s�s�i�o�n� �d�a�t�a�.� �E�a�c�h� �p�h�a�s�e� �o�f� �t�h�e� �m�i�s�s�i�o�n� �i�s� �s�c�a�n�n�e�d� �f�o�r� �k�e�y�w�o�r�d�s�.� 

�T�h�e� �e�n�t�i�r�e� �l�i�n�k�e�d� �l�i�s�t� �o�f� �p�a�r�a�m�e�t�e�r�s� �i�s� �u�p�d�a�t�e�d� �a�n�d� �t�h�e� �s�e�t� �r�u�l�e�s� �f�o�r� �t�h�e� �p�h�a�s�e� �a�r�e� �e�x�e�c�u�t�e�d� 
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�p�r�o�c�e�s�s� �f�o�r� �m�a�k�i�n�g� �m�o�d�i�f�i�c�a�t�i�o�n� �t�o� �a� �p�a�r�a�m�e�t�e�r� 
�{� 

�M�i�s�s�i�o�n�s�:�:�u�p�d�a�t�e�_�e�l�e�m�e�n�t� �(�p�h�a�s�e�_�n�u�m�,� �p�a�r�a�m�_�n�u�m�,� �n�e�w�_�v�a�l�u�e�)� �/�/� �a�s�s�i�g�n� �t�h�e� �n�e�w�_�v�a�l�u�e� �t�o� �t�h�e� �a� �p�a�r�a�m�e�t�e�r� 
�r�e�f�r�e�s�h� �(�)� �/�/� �u�p�d�a�t�e� �a�l�l� �t�h�e� �d�a�t�a� �t�o� �r�e�f�l�e�c�t� �t�h�e� �c�h�a�n�g�e� 

�M�i�s�s�i�o�n�s�:� �:�u�p�d�a�t�e�_�e�l�e�m�e�n�t� �(�p�h�a�s�e�_�n�u�m�,� �p�a�r�a�m�_�n�u�m�,� �n�e�w�_�v�a�l�u�e�)� 

�p�h�a�s�e�_�p�t� �=� �M�i�s�s�i�o�n�s�:�:�g�e�t�_�p�h�a�s�e�_�p�o�i�n�t�e�r� �(�p�h�a�s�e�_�n�u�m�)� �/�/� �g�e�t� �p�o�i�n�t�e�r� �t�o� �t�h�e� �c�o�r�r�e�c�t� �p�h�a�s�e� 
�p�a�r�a�m�_�p�t� �=� �p�h�a�s�e�_�p�t�-�>�P�h�a�s�e�s�:�:�g�e�t�_�p�a�r�a�m�_�p�o�i�n�t�e�r� �(�p�a�r�a�m�_�n�u�m�)� �/�/� �u�s�e� �p�h�a�s�e� �p�o�i�n�t�e�r� �t�o� �g�e�t� �p�a�r�a�m�e�t�e�r� �p�o�i�n�t�e�r� 
�p�a�r�a�m�_�p�t�-�>�P�a�r�a�m�e�t�e�r�s�:�:�s�e�t�_�v�a�l�u�e�_�t�o� �(�w�o�r�d� �(�v�a�l�u�e�)�)� �/�/� �s�e�t� �p�a�r�a�m�e�t�e�r� �v�a�l�u�e�;� �e�n�s�u�r�e� �p�r�o�p�e�r� �f�o�r�m�a�t� 

�}� 

�P�a�r�a�m�e�t�e�r�s�:�:�s�e�t�_�v�a�l�u�e�_�t�o� �(�v�a�l�u�e�)� 

�{� 
�a�s�s�i�g�n� �v�a�l�u�e� 
�P�a�r�a�m�e�t�e�r�s�:� �:�c�h�e�c�k� �(�)� �/�/� �c�h�e�c�k� �i�n�p�u�t� �f�o�r� �v�a�l�i�d�i�t�y� 

�}� 

�P�a�r�a�m�e�t�e�r�s�:�:�c�h�e�c�k� �(�)� 
�{� 

�i�f� �(�v�a�l�u�e� �o�f� �p�a�r�a�m� �i�s� �k�e�y�w�o�r�d�)�  ��I�f� �i�t� �i�s� �a� �k�e�y�w�o�r�d�,� �l�a�u�n�c�h� �p�r�o�p�e�r� �r�o�u�t�i�n�e� 
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