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System: Definitions
2 SYSTEM: Set of processes and resources that function
harmoniously to achieve objectives

RESOURCES

[nput Output
OBJECTIVES

System is a separate component of space containing a connection with
the rest of the space

System is physical IFF it is a component of physical space
System is abstract IFF it is a component of abstract space

Organized physical system is a set of elements (so-called subsystems)
that are organized in a functional whole with an objective of performing
a task / work / process, on the basis of exchange of energy / material /
information among subsystems and/or among the system and space
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System: Definitions
2 Variable that influences the system in a significant manner

and was formed outside of the system is called an INPUT
VARIABLE (denoted as X))

v If we have M input variables, we can organize them in
an INPUT VECTOR

2 Variable that exists as a consequence of the system
function, and for which value and changes of value we are
particularly interested is called an OUTPUT VARIABLE
(denoted as X;)

v If we have N output variables, we can organize them in
an OUTPUT VECTOR
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System: Principles
2 System is a set of objects with interrelationships among

objects and their atfributes. Objects are constituting elements of
the system, interrelationships keep the system together, and attributes
are characteristics of the system and objects.

Common interrelationships among systems are serial, parallel and
feedback connections.

SERIAL: Systems S; and S, are serially connected igto system S IFF
the input Xi,of the system S is identicalto the input Xi, of the system
S,, output Xo, is identical to the inpuf Xi, of the system S, , and the
output i’oz is identical to the output Xo of the system S.

PARALLEL: Systems S, and S, are connected in parallel into;’ystem S

IFF the input Xi of the system S is an algebraic sum of inputs Xi, and
)_(Tz of systems S, and S,, and the output Xo is an algebraic sum of
output %1 and Xo,. Systems S, and S, do not influence each other.
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System: Principles

2 CONTROL: Input variable of the object that is designed on
the basis of its required dynamic behavior in order to
ensure its

v’ required / wanted dynamic behavior in nominal conditions

v satisfactory dynamic behavior in any conditions

is called the CONTROL VARIABLE
= |n the case there are R control variables:

CONTROLLER
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System: Principles

2> SYSTEM STATE: Defined as a function of time

It is the system’s internal physical situation. If we understand the
system state in time T, together with the understanding of input

Xi[T, +e<), then we know the output Xo[T, +<<) on the same
interval. System which has a defined state in any time point is
dynamic, while a static system does not have a state (status).

= n = dimension or rank of the system. It is the minimum number
which is necessary and sufficient to describe a system state.

2 R"is the real n-dimensional system status space. Point Mc R" is
the WORKING POINT of the system. M 1(?: "}
Mo(Xo,

= All geometrical positions of the working point
in time form a SYSTEM STATUS TRAJECTORY.
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System: Definitions & Principles - Example

2 lllustrate the “"systems thinking” using an airplane as an example

Is an airplane a system?

Is it an abstract / physical system?
Is it organized system?

ls it an object?

Do we need to control it?
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What is the objective of this system?

What are the input variables?

‘, Black

. - ? -
What are the main output variable(s)" ‘ Box

What are the disturbances?

How do we control the system to achieve the objective?
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QUALITY: Systems Approach

=2 [Quality] System is a set of interdependent processes, that function
harmoniously, using various human, material, information and
infrastructure resources to achieve objectives [related to quality]

= Quality is the output of the quality system

2> Quality system transforms customer requirements (Xog) into quality (Xga)

RESOURCES OBJECTIVES

Design Output
Plan Realization & Req’s

Acquire

Requirements

t
Quality

Realize Design Deliver .~
Implement Plan Output”

Measure, Control, Improve
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QUALITY: Systems Approach

Quality System is a Negative Feedback Loop System

Xo, actuar (1)

[dentify Identify Jesigr Allocate Jeploy Implement
Needs Objectives

Customer

Needs
E

Quality

Inspect lon {,{]{.
Measuring
Testing

= 0, Requirements Surpassed

o. sctuaL (£) = Xo, regurep (t) = :ZZ.J" SRS
< (),

E=X

QM = QP + QC + QI
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| IDEFO |

<. Name of Standard. Integration Definition for
Function Modeling (IDEFO).

< 2. Category of Standard. Software Standard,
Modeling Technigues.

< 3. Explanation. This publication announces the

adoption of the Integration Definition Function Modeling
(IDEFO) as a Federal Information Processing Standard
(FIPS). This standard is based on the Air Force Wright
Aeronautical Laboratories Integrated Computer Aided
Manufacturing (ICAM) Architecture, Part Il, Volume V-
Function Modeling Manual (IDEFO), June 1981.
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Objectives. The primary objectives of

< a. To provide a means for completely and consistently modeling the
functions (activities, actions, processes, operations) required by a system
or enterprise, and the functional relationships and data (information or
objects) that support the integration of those functions;

< b. To provide a modeling technique which is independent of
Computer-Aided Software Engineering (CASE) methods or tools, but
which can be used in conjunction with those methods or tools;

< c. To provide a modeling technique that has the following
characteristics:

*» - Generic (for analysis of systems of varying purpose, scope and
complexity);

** - Rigorous and precise (for production of correct, usable models);

% - Concise (to facilitate understanding, communication, consensus and
validation);

% - Conceptual (for representation of functional requirements rather than
physical or organizational implementations);

5 2 JanEhisRifsR( o dipivotusiivatabghase’s of the lifecycle of a project).




| Boxes |

< A box provides a description of what happens Iin a
designated function. A typical box is shown in Figure 1.
Each box shall have a name and number inside the box
boundaries. The name shall be an active verb or verb
phrase that describes the function. Each box on the
diagram shall contain a box number inside the lower
right corner. Box numbers are used to identify the
subj H the -assoiabted {extor

DEVELOP averb phrase.
MODEL

1 e A box number is shown.

< Figure 1. Box Syntax
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< An arrow Is composed of one or more line segments,
with a terminal arrowhead at one end. As shown in
Figure 2, arrow segments may be straight or curved
(with a 90° arc connecting horizontal and vertical parts),
and may have branching (forking or joining)
configurations.  Arrows do not represent flow or
sequence as in the traditional process flow model.
Arrows convey data or objects related to functions to be
performed. The functions receiving data or objects are
constrained by the data or objects made available.
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> » Straight line arrow segment

0 » Curved arrow segment; corners
are rounded with 90 degree arcs

- :
\ « Forking arrows

>
( * Joining arrows

Figure 2. Arrow Syntax
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Svntax Rules

& Boxes
o 1. Boxes shall be sufficient in size to insert box name.
° 2. Boxes shall be rectangular in shape, with square corners.
e 3. Boxes shall be drawn with solid lines.

=) Arrows

e 1. Arrows that bend shall be curved using only 90 degree
arcs.

2. Arrows shall be drawn in solid line segments.

3 Arrows shall be drawn vertically or horizontally, not
diagonally.

4, Arrow ends shall touch the outer perimeter of the function
box and shall not cross into the box.

5. Arrows shall attach at box sides, not at corners.
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< Since IDEFO supports function modeling, the box name
shall be a verb or verb phrase, such as “Perform
Inspection”, that is descriptive of the function that the
box represents. The example "Perform Inspection”
function transforms uninspected parts Iinto inspected

p arts. Control
FUNCTION
Input - NAME — Output

M echanism Cal

Arrow Positions and Roles
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NOTE: The dashed lines show how the ICOMs on the child diagram relate boundary arrows on the
child to the arrows of its parent box
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Quality Improvement:

Honker Award
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COQ=COC+CONC

COC=cost of conformance
CONC=cost of honconformance
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