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REPRESENTATION OF COMFORT INDICATORS BY MEANS OF DFD-DIAGRAMS

Abstract. A study was conducted using the Dataflow diagramming to describe the information flows of the
subject area "Comfortable living in an apartment building", where the construction process is presented in
the form of a decomposition diagram and construction of a context diagram of the Oth level. Therefore, the
DFD chart includes the following indicators of comfort: 1. Factors of comfortable living in the neighborhood.
2. Factors of comfort of the house territory. 3. Factors of home comfort. 4. Factors of apartment comfort, as
well as a description of external entities (expert, buyer, construction company) and their impact on all
indicators of comfort. Next, we present and describe the input and output data streams in which information
is determined and transmitted from the source (process, external entities) to the receiver (external entities,
processes). After constructing the context diagram, we obtained a complex system, which is further presented
in the form of a hierarchy of the context diagram of the 1st level and contains a set of four subsystems and is
connected by data streams and form data warehouses (environment, fuzzy set, norm), which are the prototype
of the future database. As a result of research of the DFD chart of the Ist level we received: 1. The main
functions are defined. 2. Described objects. 3. The main data streams are defined. 3. Creating an information
system using data warehouses. The following is the 2nd level of the DFD chart and we use it for a detailed
description of the information system, which provides an opportunity to consider in more detail the work of
the designed system "Comfort of the neighborhood", namely the detail of the lower level process. Accordingly,
each process coexists with the top-level process and I use the structural process numbers. We detail the
process of the DFD chart of the Ist level 1.2, which contains 2 processes: (processing pedestrian accessibility,
1.2.2 Processing noise level) and describes the hierarchy of input and output data streams into the system.
Next, we move from data warehouses to building a database model, which we present in the form of such
diagrams (conceptual model, data model and physical model). The first step is to build a conceptual design,
which is described using a table called "Attributes of entities and the relationship of entities). The second
stage is the creation of a data model based on the created "Connection of entities”, and has the following
external keys: (norm, fuzzy set, linguistic variable). Next, we present a physical model where Microsoft SQL
Server was processed and the data types are specified accordingly.

Keywords: information technology; conceptual model; data model; physical model; DFD-diagram;
attributes; entities; data warehouses

Therefore, CASE tools supported by the DFD
(Dataflow Diagram) methodology are available for business
Modern  development of AIT (automated  Process analysis. In turn, they are quite powerful software
for creating information models that allow us to analyze
and plan more complex business processes. DFD functional
systems are a set of process elements that have the ability
to interact with each other and can show information,
human and other resources that can be used by work.

Introduction

information technology) is quite rapid with the advent of
new technical means of processing and transmission of
information and provides a wide range of direct product
development and management systems [1].
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The main idea is to build a hierarchical diagram, ie
a description of information, human or other resources,
fragments. First of all, the description is made as a whole,
namely (context diagram), then the decomposition is
carried out, ie we divide it into subsystems and describe
each subsequent subsystem separately. The next step is
to break each decomposition diagram into smaller ones
until the analyst reaches the desired level of detail.

Therefore, the main components of this chart are:
external entities;

— systems and subsystems;

— data warehouses;

— data flows.

The generalized diagram of DFD-0 level
"Determining the comfort of an apartment building" is
the most important step in creating a design information
system that allows you to determine the main objectives
of the system and check the completeness of the external
factors of the system and perform final model approval

[2].

Dataflow Diagram used in this paper to evaluate the
model and serves to determine the factors of "Comfort of
living environment". Typically, this chart is used to
understand the origins of comfort factors for an
apartment building

The goal of the work

The purpose of the article is:

1. Creating a context chart DFD to describe
"Comfortable living in an apartment building"

2. Construction of the 2nd level of the DFD diagram
on the basis of the conceptual model of the 1st level.

3. Construction of a database model, which will be
presented in the form of the following diagrams
(conceptual, data, physical.

Presenting main material

The DFD (Data flow diagramming) diagram is used
to describe the information flows of the subject area
"Comfortable living in an apartment building". Details of
the construction process are presented in the form of
decomposition diagrams. Accordingly, the first step is to
construct a level 0 context diagram [3].

Figure 1 shows the overall process of the Determine
Home Comfort system for an apartment building, which
lists the external objects that are the source and receiver
of information through data streams.

Therefore, this general process of the DFD chart
includes the following cumulative comfort indicators,

namely:

1. Factors of comfortable living in the
neighborhood;

1.1 Elements of social, transport, recreational

infrastructure [1].

2. Factors of comfort of the house territory;

2.1 Characteristics of the common area and adjacent
territory;

2.2 Elements of social infrastructure that are within
walking distance of the apartment building [1].

3. Factors of home comfort;

3.1 Materials, planning, application of various
urban planning solutions and modern technologies that
affect human well-being and health. [1].

4. Factors of comfort of the apartment.

4.1 Characteristics of living space.

External essence is: organization (construction
company, expert), individual (buyer).

The description of external entities
presented in the form of table 1.

Table 1 — Description of external entities

will be

Extgr.n al Description of entities
entities
Exercises full control over the design of
Expert the construction of an apartment building
and evaluates the existing all the factors of
comfort of the living environment.
The future resident (individual) of a
highrise building, who, guided by data
Shopper from an expert on the comfort of a house,
chooses housing to his liking.
Construc I.’r.ovides f:lnd realizes the needs of .
tion conditions of m.crea.sed comfort for the life
company of the populatlon in the field of design,
architecture and construction.

Next we describe the input and output data streams,
which determines the information transmitted from the
source (processes, external entities) to the receiver
(external entities, processes).

|

v

Expert -« “Generated information Shopper
—Experience provided 1 Defined preferences
g 0.1
Improved requirements
before construction
Dehne(.i Construction
construction
company
norms

Figure 1 — Oth level of the DFD chart to determine the comfort of an apartment building
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Incoming data streams:

Expert

etermine the
comfort of
housing

A 4

Experience provided

Figure 2 — Inbound data stream expert

The expert examines all the objective and subjective
data on the comfort of the apartment building and
provides the system with its assessment in the form of its
own subjective experience of the housing [4].

Shopper
etermine the
comfort of
housing Defined preferences

Figure 3 — Inbound data stream shopper

The buyer after the data provided by the expert on
the factors of comfort, gives the system its defined
preferences (personal wishes of the client).

Defined -
. Construction
construction
company
norms

Figure 4 — Inbound data stream construction company

The construction company introduces into the
system certain building codes, state standards and
regulations [2]).

Output data streams

«

Expert Generated information

housing

Figure 5 — Output expert data stream

After checking, the system provides the expert with
information about the comfort of the apartment building

[5].

Generated information==j Shopper

housing

Figure 6 — Output shopper data stream

The system provides accurate and complete
information to the buyer about all the comfort factors that
are present in the living environment [7].

The system ensures the reliability, comfort and
safety of the living space of construction sites [3]).

etermine the
comfort of housing

Improved construction

requj.remen]:

Construction
company

Figure 7 — Output construction company data stream

The system ensures the reliability, comfort and
safety of the living space of construction sites [3]).

Thus, we have a complex system that cannot be
shown by a single level 0 context diagram. It can then be
represented as a hierarchy of Tier 1 context charts, which
will contain a set of subsystems and be connected by data
streams, this chart model will be presented in the next
article.

Next, Figure 8 shows the 2nd level of the DFD
chart. This level is used for a more detailed description
of the information system, which serves to record
specific details about the work of the designed system
"Comfort of the neighborhood", ie detailing the DFD
process of the lower level [6].

In this construction of the DFD chart hierarchy,
each process is correlated with the top-level process and
structural process numbers are used. In this case, we
detail process 1.2 on the first level diagram, which
contains two processes, namely:

— 1.2.1 work out pedestrian accessibility;

— 1.2.2 process the noise level.

We provide a hierarchy of input data streams into
the system, which is shown in table 2.
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Table 2 — Hierarchy of data flows

Incoming data streams Processes
. . 1.2.1
Experience provided 122
Defined preferences 121
122
. o 1.2.1
Defined building codes 122
Processed information on the 1.2.1
neighborhood 1.2.2
Permission for further work was 1.2.1
granted 1.2.2

First of all, the expert studies the factors of comfort
in terms of functionality, namely, which includes in its
parameters the adjacent territory. And then sends your
experience to the system [8].

The buyer contributes to the system their defined
preferences, which cover two processes 1.2.1. and 1.2.2.

The construction company offers the system based
on the research and preferences of the two above-
mentioned entities defined building codes for the selected
processes.

Figure 2 shows that between processes 1.2 and 1.3
(comfort of the house and comfort of the house) is used
to simulate the transfer of information from one part of
the system to another (processed information about the
house), which allows the system (if all requirements are

met by DBN) to move and work with factors of another
process.

Therefore, after process 1.2.1 has been adjusted by
external entities, the system grants permission to
continue working with process 1.2.2.

Thus, the designed information system received
from external attributes all the factors necessary for the
comfortable living of the future occupant of the
apartment building. In turn, having worked out all the
necessary factors, we have the output data, which are
presented in table 3.

Table 3 — Hierarchy of source data streams

Incoming data streams Processes

1.2.1

P d dat
rocessed data 122
Generated information 1.2.1
1.2.2
Processed information about the 1.2.1
adjacent territory 1.2.2
1.2.1

Defined

efined name 122
Defined data 1.2.1
1.2.2
. . 1.2.1
Improved construction requirements 133

Experience
Defined building codes provided
! |
L] i
5 e . :
' 1 1
' | Generated information . 5 z.
- i T @ : > =
: el . 2
' call B R e (e i S et R T AT S| (e e LN Lo S b, AT Ty R S o =y
Processed ! i Ly A ' =
mformation ~T77T7T7T o ‘.:grk out N, | ' I
: : pedestrian i
in the neighborhood { accessibility I|— [lii;?aeg ———_y = fi\ —=F
\\. 121 /’x | | Processed information about P.T.
R ™ M 'S
AT v i T
T Permission granted | | ' I
for further work — '
o~ i
/Process n'oise\‘\I :
) [ level i
< 122 ™~ o—-
Processed %, 4
data e e !
e = = 4 ..______________.________I
DeTined
preferences

Figure 8 — Level 2 DFD chart for the comfort of the neighborhood
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Let's move on from the data warehouses presented
in diagram Nel (Fig. 2) to the database model, which is
represented by the following diagrams:

— conceptual model;

— pathological model;

— physical model.

Accordingly, the conceptual model is presented in
Figure 9.

The data model is presented in Figure 10. Based on
Table B, the following tables will have foreign keys:

— norm;
— fuzzy set;

— linguistic variable.

Seredovusche Norma
TPK[ Kod_S PK | KoiN
Nazva_$ Nazva N
Znachenny N
FK | KedS$
Fuzzy Ling zminna
ugzy set —
PK] Kod NM ] P [Kod 12
Universum NM Nazva_LZ
Vud NM Osnova LZ
FK| Kod N FK | Kod_FS
D || .

Figure 9 — Datological model

Kod E

|6

Norma

Environment

i

be

escribes
Code FS
Fuzzy set s [> M Ling zminna

/

Name LZ Basis LZ

Figure 10 — Conceptual model

< Universum FS

N

< Type_FS >

We describe it using tables NeA and NeB.

Figure 11 shows the physical model. As a DBMS,
Microsoft SQL Server was processed and according to it
the types of data to columns of tables are specified.

Table A — Attributes of entities

The
name of . o .
Ne Attributes Description
the
entity
Field containing data
. Code C ) about environmental
, identifiers.
1. Environment ¢ . —
Field containing the
( Name_C ) names of the
environments.
Y ™ Field containing the
{ Name H
. — names of the rules.
o |t Yom , Vahe N ) Field containing the
- \ value of the norm.
Code H Field containing data
\ . . et
~ on norm identifiers.
A field containing data
(Code_NM ) about fuzzy set
— identifiers.
3. hugset ¢+ | /. A field containing the
| Type NM |
- — form of a fuzzy set.
Cuersum 31 A. field containing a
\ > universe of fuzzy set.
A field that contains
c a LZ"\I data about the
[ Code_ . i
S identifiers of the
linguistic variable.
o - A field containing the
4. |» Linguistic variable / = - \I i it
[ Name_ names of linguistic
— | ) fling
variables.
P A field that contains
( Basis 1Z ) | the basis of a linguistic
) g

variable.

Table B — Relationship of entities

The The
Commu- L.
Ne | essence essence .. Description
nication
of 1 of 2
The
S— . .
. — ~7 ™._| environment
Environment ¢ Includes .
1 o + Nom S includes
- several
norms.
— —
A fuzzy set
i Norm Fuzzy se bl Describes . .
2 — is described
-
by one rule.
A fuzzy set
- T includes
Fuzzy set » Linguistic variable
3 — several
£
linguistic
variables.

30




Inghopmayitini mexnonoeii ynpasninms

Seredovusche Norma

PK| Kod S int < PIPK | Kod N mt
varchar

Nazva (50
Nazva 8 varchar(50) Znachenny N varchar(50)

L—pp| FK | Kod § int

Ling_zminna
Fuzzy set -

PKIKod NM int PK [Rod LZ m |
Universum NM varchar(10) Nazva LZ varchar(30)
Vud NM varchar(50) snova LZ varchar(50)

LpFK| Kod N int FK [Kod FS int

Figure 11 — Physical model

Conclusion

1. Thus, the hierarchical ordering of parts of the
four subsystems is described with the help of symbols. 1.
Determine the comfort of the neighborhood (VKM),
described in pedestrian accessibility.

2. Determined the comfort of the adjacent territory
(VKPT) this comfort factor is divided into pedestrian
accessibility from 1 min to 5 min and a comfortable noise
level of DB:

3. Determined the comfort of the house (VKB),
which is determined by the following indicators, which
are measured by the current technical condition:

4. Determined the comfort of the apartment (VKK)

Which in turn is divided into:

1. dimensionality;

2. convenience.

We see that some data streams have moved from a
context chart to a Tier 1 chart, but internal input and
output arrows are also being formed, and repositories are
emerging as prototypes for future databases such as:

— environment;

— fuzzy set;

— norm, which are determined as follows.
Environment which means (neighborhood,

neighborhood, house, apartment);

Fuzzy set by which is meant (universal set, type of
linguistic variable);

Norm by which is meant (name, meaning).

The following are the objects of external essence:
the expert, the buyer, the construction company, which
indicate that they are outside the analyzed information
system [10].

Description of functional
processes:

Expert

Investigates each process and provides the system
with experience on comfort factors that affect
comfortable living conditions, taking into account
current construction trends

Shopper

Carefully selects and compares in general the
conditions of comfort of the neighborhood (external
factors), adjacent territory (residential infrastructure),
type of house, size and layout of the apartment and gives
the system its defined preferences

Construction company

Provides and follows certain building codes, in
urban planning activities, for the formation of
comfortable living for future residents.

Description of the original data streams

Expert

The system provides the generated information to
the expert about all the positive factors that affect
comfort.

Shopper

The system, having formed the information
provided by the buyer, allows the subject (person) to get
a complete answer about the present subjective
(satisfaction or dissatisfaction) and objective assessments
of comfort

Construction company

The automated system, having collected all the data
from previous subjects, offers a generalized algorithm for
improved construction requirements. (Analysis of the
results of previous studies. Establishment of the main
parameters of the relationship between internal and
external requirements for comfortable living in an
apartment building)

Thus, as a result of the study of the DFD - Level 1
information chart, which was created on the basis of the
Level O context chart, we can say that:

— the main functions of the designed system are
defined;

— described objects that are modeled by business
processes;

— identified data flows that are processed by
business processes;

— completion of the information system is the
description of the object using data warehouses.

requirements  of
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HPEACTABJIEHHS ITIOKA3HUKIB KOM®OPTHOCTI 3A JOIIOMOI'OIO DFD-JJIAT'PAMUA

Anomauis. Ilpogederno docniddcenns 3a donomoezoio oiacpamu Date flow diagramming 0ns onucy ingpopmayiiHux nomokie
oanux npedmemnoi oonacmi « Kompopmue nposcusanns 6 6azamoxeapmupHomy 6yOunKy», oe npoyec nobyoosu npeocmasgienuil
¥y euensoi diazpam dexomnosuyiti i no6yoosu konmexcmuoi diazpamu 0-eo piensa. Omoice, diacpama DFD exaouae 6 cebe maxi
NOKA3HUKU KOMBOPMHOCMI: (PAKMOpU KOMPOPMHO20 NPOHCUBAHHA 6 MIKPOPALOHT, hakmopu Komgopmuocmi npubyOuHKosor
mepumopii, haxmopu Kompopmuocmi 6YOUHKY, a MAKOHC Pakmopu KOMPOPMHOCMI Kapmupu, 0e NPOBOOUMbCA ONUC 306HIUHIX
cymunocmetl (ekcnepm, nokyneys, 0yoienrbHa KOMRAKISL) Ma ix 61aU6 Ha 6ci NOKa3HuKu kom@popmadensnocmi. [ani npedcmagneno
Mma OnUCaHo 6XIiOHI Ul GUXIOHI NOMOKU OAHUX, 8 SAKUX BUSHAYAEMbCA THPopMayis | nepedacmuvcs 610 ddicepena (npoyec, 306HIUHI
cymunocmi) 0o npuiimaya (306niwni cymuocmi, npoyecu). Ilicis no6yooeu konmekcmuoi diazpamu OmpumMano CKIaoHy Cucmemy,
AKa Hadani npedcmaegnena y euenadi iepapxii Konmexcmuoi diacpamu 1-20 pigns, micmums 6 codi Habip Yomupbox nidcucmem i
NOEOHYEMbCS NOMoKamu oanux. Jlani popmyemo cxosuwja oanux (cepedosuwye, Hewimka MHOJICUNA, HOPMA), K € NPOMOMUNOM
Mmatibymuwoi 6asu oanux. Y pesynomami docniddcennsa diaspamu DFD 1-20 piensa ompumano: 1. eusnayveni conogmi ¢ynxyii;
2. onucani 06’exmu; 3. cmeopenna IC 3a 0onomozoio cxoseuwy danux. Ilicna ybozo npedcmasneno 2-ii pigens diazpamu DFD, axy
suxopucmano 0is demanvrozo onucy IC, axa nadae mosicaugicms Oinbut IPYHMOGHO PO32NAHYMU POOOMY NPOEKMOBAHOT cucmemu
«Kom@popmmuicmv npubyounxosoi mepumopii», a came demanizayis npoyecy HUdMCHb020 PIigHA. Bionosiono kodchuil npoyec
CRIBICHYE 3 NPOYECOM 8EPXHBLO2O PIBHSA | BUKOPUCMOBYIOMbCA CMPYKMYPHI HoMepu npoyecy. [emanizyemo npoyec diacpamu DFD
1-20 pisus 1.2, axa micmums 6 cobi 06a npoyecu: (1.2.1 onpayroeanns niuoxionoi docmynnocmi, 1.2.2 onpayioganus pigHsa uwiymy),
a makooic onucana iepapxis 6XiOHux ma GUXiOHUX NOMoKie danux y cucmemy. Omoaice, nepexooumo 8io cxo8uiy Oanux 0o noodyoosu
MoOdeni 6azu Oauux, AKYy npeocmasumo y 6ueisioi makux oiazpam: KOHYenmyaibHa Mooeib, 0amonociuna Mooeib ma Qisuuna
Mmooens. Tlepuium Kpokom € no6y006a KOHYEeNmMyanbHO20 NPOEKMYBANHA, AKA ONUCYEMbCSA 3a OONOMO2010 MAOIUYI, WO MAE HA3BY
«Ampubymu cymunocmeii» ma «36’a30k cymnocmeil». /[pyeum emanom € cmeopenHsa 0amono2iuHoi Mooeii Ha OCHO8I CIMEOPEHUX
«36’5130K cymHocmell», Wo Mae maxi 308HIWHI KIIOYL: HOPMA, HeYimKa MHOJICUHA, AiHegicmudna 3minna. Hacmynuum emanom €
npedcmasnenns Qizuunoi mooeii, oe sx CYBJ] obpano Microsoft SOQL Server i 6i0nogiono 0o nei 6kazami munu OaHux.

Knwwuoei cnoea: ingopmayiiini mexmnonozii; KoHuenmyaavbHa Mooenv;, Mooensb O0anux; Qizuuna mooenv;
DFD-oiazpama; ampudymu; cxoeuuia 0anux

Link to the publication

APA  Tsiutsiura, Mykola, Kostyshyna, Nataliia, Yerukaiev, Andrii & Tyshchenko, Dmytro. (2022). Representation of comfort
idicators by means of DFD-diagrams. Management of Development of Complex Systems, 49, 26-32,
dx.doi.org\10.32347/2412-9933.2022.49.26-32.

JACTY  Iiomopa M. 1., Kocrummua H. B., €pykaes A. B., Tumenko [I. O. IlpencrapieHHs Noka3HUKIB KOM(OPTHOCTI 3a
nonomoroto DFD-piarpamu. Vmpasninna poszsumxom cknaomux cucmem. KuiB, 2022. Ne 49. C. 26 - 32,
dx.doi.org\10.32347/2412-9933.2022.49.26-32.

32



