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Abstract — Frame networks (as tools of the situational
approach) are used to draw up technical specifications, the
conceptual design of systems and to describe the subject area.
In the paper the authors describe modifications of frame
models for solving applied tasks. New classes of software
system generate new requirements, and researchers must
develop and modify conceptual models and instrumental
systems for building software. The authors focus on frame
models and describe new classes of frames. They are the
multimedia frame and the frames with procedures of fuzzy
logic. The authors describe instrumental systems and stages of
designing software using frame models.
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l. INTRODUCTION

The Atrtificial Intelligence models are used in designing
technical systems to improve their consumer properties
during the life cycle. The system inherits the properties of
the base knowledge model which is used for developing
the information support of artificial intellect system.. This
is the reason for using knowledge base models to design
and support various projects.

For example, semantic networks are actively used for
designing open information systems [1-2]. Semantic
networks are used for distributed automated systems and
semantic modeling and structural synthesis of onboard
electronics protection. The success of using semantic
networks in these projects is based on the static property
of this knowledge representation model.

Production systems are a classic tool for developing
expert systems. The success of the production rule
systems is based on the properties of additivity and
locality of changes in the type of the knowledge base[3] .

Frame networks are used to descried the hierarchy of
situations in the subject area [4]. The situational approach
is being actively developed now. The fact determines the
use of frame networks for monitoring systems, decision
support systems and management support systems -
situation centers and so on.

The wuse of different forms of knowledge
representation has shown that each form has advantages
and disadvantages. For example, if a designer uses a
system of product rules for building information system
he transfers the weakness of this mathematical apparatus
to the project. They are the following:
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- a logical rule system may contain conflicting
elements;

- a production system may contain rules which are not
used during the lifecycle;

- there are problems in describing the hierarchy of
situations using logical rules.

The authors in the paper use the frame model to
develop tools for projection software. The choice is based
on the properties of frames. They are the following:

- the naturalness of situational descriptions for a
human;

- the applicability of frames in building conceptual
models of subject fields;

- the possibility to describe frame networks using
specialized languages;

- the possibility of a graphic representation of frame
networks ;

- the ability to build tools for automating the
development of information and software systems using
frame conceptual models. This opportunity was realized
by Soviet scientists in the subject area of CAD [6];

- the possibility to realize all stages of system
development using a single conceptual approach. This is
quite a rare and useful property. As a rule, different
approaches are used to implement different stages of
information system development.

For example, in the database theory the methods of
modeling entities, hierarchy of abstractions etc. are used
for the concept design stage. The method of normal forms
is used for the logical design of DB. The applications of
the situational approach allow us to implement all stages
of designing an information system using a single
theoretical basis. The possibility to realize all the stages of
system development using a single conceptual approach is
the biggest advantage of the situational approach and
frames.

The frame approach is machine-oriented. It has been
used in designing software systems for a long time. The
reason for that is the active development of the situational
approach in management theory. The approach is used for
developing of technical systems and in management. The
technical systems are the following:

- situation management centers;
- systems for situation monitoring;
- decision support systems.

New classes of automated systems require the creation
of tools that facilitate their design. These facts cause using
the classical apparatus of describing the situations
(frames). These tools also include mathematical models



for describing the implementation of operation scenarios
and the interaction of subsystems in the automatic systems
[6]. In the paper [6]. It is shown, that the process of the
system operation is represented in the form of a dynamic
system.

I1. MULTIMEDIA FRAMES AND FRAMES WITH THE FUZZY
LOGIC PROCEDURES

The development of graphic and multimedia systems
required the modification of the classical representation of
the frames [4]. Therefore, the authors in paper [7]
suggested a new separate class of frames — multimedia
frames. These are frames with multimedia objects: maps,
charts, photos, presentations and videos.

The development of the frame approach using the new
class of multimedia frames has opened up new
opportunities in the conceptual model development in
various subject areas. The tools transform the multimedia
frame into a subsystem of a hardware and software
complex. This subsystem corresponds to the situation in
the subject area. The elements of this subsystem support
the situation analysis and the procedures of solving tasks
in our subject area.

The multimedia frame supports photos, presentations,
videos, maps and diagrams for conceptual modeling.
Developers use maps and diagrams to design the remote
control and monitoring applications. The visualization of
these images does not require sending the whole image
via the network. The image is built with the use of a set of
parameters. The set does not take up much memory. Thus,
the software sends small data through the network. This
fact allows us to develop the projects of remote control
and monitoring using the cellular network 2-2,5 G.

The use of the multimedia frames has expanded the
scope of the software building technology.

The developers of software and hardware systems are able
to use the frame conceptual models for conceptual
description of the subject areas with multimedia images.

It should be noted, that the stages of building software and
hardware systems, which are described above, have not
changed.

Thus, the technology of building hardware and
software systems has developed. It allows us to develop
the tools for automating the transition from the conceptual
design stage to the programming stage of the subsystems.

Another branch of the frame approach development is
based on the creation of hybrid knowledge bases. The
frames contain the procedure (demons) which are
supplemented by the procedures of fuzzy logic.

It makes possible to use the situational approach and
frame network to build new classes of systems.

The systems for the situational monitoring [7-9] belong
to this class. The monitoring tasks are solved under the
conditions of changes in the external and internal
environment. Thus, the classic types of frames must be
supplemented with the frames of the fuzzy logic
procedures.

We define a set of situations and their frame
descriptions for the subject area of the remote control and
monitoring systems. The results of the analysis are shown
in table 1.

TABLE I.

THE LIST OF TYPICAL TASKS

Table Column Head

The typical tasks
describing The frame .
frame network network class The Design pattern of
elements the frame.
The drop-down list,
Selecting an element The class is the syvit_ch systems and
from interactive similar systems are
the set of branchin used for designing
alternatives Y the program
templates
The forms and
. The classisthe | message boxes are
The system displays directi d for desiani
messages for users irective used for designing
message the program
templates
The frame for The computer
The implementation | displaying the libraries of
of computational numerical subprograms and
procedures procedure indicators are used
progress for designing the
program templates
Generation of the The class A specialized
report in an EXCEL consists of program code
~file multimedia template is used for
' frames designing the
program
Generation of the The class The specialized
. consists of program code
report in a Word - S .
file. multimedia template is used for
frames designing the
program
Sending the user a
situational -crgrfs(i:slﬁssz . The Maplnfo system
description using a multimedia is used for designing
carto_graphic_ frames the program
multimedia image
The photo library
Sending the user a The class and web-
sﬂuat_loqal . consists O.f technologies are
description using a multimedia o
photo frames used for designing
the program
The video library
Sending the user a The class and web-
situational consists of technologies are
description using a multimedia N
video frames used for designing
the program
The presentation
Sending the user a The class library and web-
SItuat_lor]aI . consists O.f technologies are
description using a multimedia d for desiani
presentation frames used Tor designing
the program




Sending the user a

situational The class The web-
description using a consists of technologies are
hypertext with multimedia used for designing
photos, videos and frames the program

presentations

The frame programming tools are partially included
in the instrumentation building programs VS.Net. If the
tools are not included in Vs.Net, then programmers
generate the tools.

I11. EXAMPLE

In the paper [8-9] are described examples of using fames
with fuzzy logic procedures.
Let us consider the following the example of using the
frame with fuzzy logic (Figure 4).

Using the fuzzy production rules, the Mamdani
algorithm calculates the alarm level value for subframes in
the frame model tree, which determines the order in which
information is output from these subframes, as well as the
choice of executing scenarios associated with these
subframes by condition (for example, sending alerts).

The apparatus of fuzzy logic allows you to generate an
alarm level (as the final value of calculations for the
frame), depending on several factors (a set of monitoring
parameters). At the same time, a human-oriented interface
is used - verbal utterance rules for the formation of
conditions for the presentation of information about the
monitoring object.

This example (“CPU” subframe) describes the
dependence of the processor alarm level indicator for a
computer server on temperature, in combination with the
server load and the cooling fan speed. The rule base may
contain the following statements:

1)  If the processor temperature is “medium” and the
server load is “small” and the fan speed is “high”, then the
alarm level indicator is “high”;

2) If the processor temperature is “high”, then the
alarm level indicator is “high”;

3) If the processor temperature is “low”, then the
alarm level indicator is “low”;

4) If the processor temperature is “medium” and the
server load is “small” and the fan speed is “low”, then the
alarm level indicator is “low”.

The situations hierarchy is described by a network of
frames (Figure). The frames are programmed using the
tools which are described in table 1. This approach reduces
the developing software cost.

I.  CONCLUSION

The frame approach is machine-oriented. The
experience of its application allowed engineers to
formulate a sequence of stages of developing software and
hardware systems. They are the following:

Stage 1. The study of the subject area in order to
determine the requirements for the designed system. At
this stage, the situational approach is used to create a
hierarchical description of the interrelated typical tasks in
the subject area. The system is an important part of the
technical specifications.

Subframe «CPU»
ids D \ L(V) uL(v)
«CPU Temp, °C» l— 005 | fuzzyfication | 46 medium 0,84
«FANspeed, %» | I 006 | fuzzyfication | 71 high 0,67
-_
«CPU Load, %» | 4 016 | fuzzyfication | 58 high 0,54
— |
Fuzz,
«Alert value» LA 007 | porers | 028 low 071
—/
Frame
«Computer»
Subframe «Memory»
ids T A\
ids D \ L(V) uL(V)
001 Link «CPU» —
008 | fuzzyfication | 80 high 0,76
002 Link «Memory»
Fuzzy .
. 015 .51 ,92
003 LINK «Appli-cation» f— ” inference ‘ 0.5 | medium ‘ 0.9
004 Char 5412_001
«Used memory, %» «Alert value»
Subframe «Application»
ids D v L(V) uL(v)
«Processes N n
amount» 017 | fuzzyfication | 44 medium 0,65
«Alert value» 018 Fuzzy 0.24 Jow 073
] inference ’ !

Figure 1

Stage 2. Conceptual design of the system. This step
provides a detailed description of the system operation
scenarios, the description of the situation in the external
and internal environment of the automated system. The
situations are described for a typical task, a typical
scenario, and for each event. The network of the frames
represents the system description.

Stage 3. Logical system design. At this stage, the
elements of the frame network are displayed in the
information and software of the system. Program
designers separate the subsystems and carry out their
testing.

Stage 4. Assembling and testing of the system. At
this stage, developers integrate subsystems into a single
hardware and software complex. The complex is tested.

The formulation of these four stages assists the
design of situational systems. These stages are
interrelated. The result of each design stage is the source
data for the next one. This is a consequence of applying
the unified situational approach for designing this type
system.
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