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Abstract. The article describes the methods of data analysis used in the design of distributed systems that provide a
continuous flow of data without loss, inherent in various by nature properties. The main feature of a distributed system is a
technique from performing such functions as receiving, processing, transmission of various data. In this we define that the data
entered into the system has a quantitative property. Quantitative data-discrete and especially continuous data (text, image,
audio, video) - gives way to a much wider spectrum of possibilities in terms of statistical analysis, due to the more perfect
scales of measurement and the possibility of quantifying the differences between them.
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Introduction. The main feature of a distributed system is a technique from performing such
functions as receiving, processing, transmission of various data. In this we define that the data entered
into the system has a quantitative property. Quantitative data-discrete and especially continuous data (text,
image, audio, video) - gives way to a much wider spectrum of possibilities in terms of statistical analysis,
due to the more perfect scales of measurement and the possibility of quantifying the differences between
them.

Since case studies are often associated with a large amount of data at the level of abstraction, the
researcher is the first to group them, having studied their internal structure, the question arises of
presenting such data with a good visualization weight in a more compact and accessible form.

Let There Be n ta data of the projected system x1, x2,XP each of them x characterizes one
quantitative sign. The issue of processing this data is solved. If the number of observations (n) is large
enough (at least N> 50), then First They are brought and grouped in a certain order.

Variation Series-x1, x2, of the quantitative sign of X, located in the ascending (descending) order
...N value of XP independent observations.

X(l) < x(z) <-- < x(l-) < x(l-+1) <--< X(n)

The element X(1) is called the I order statistics, the main order statistics are the minimum value of
X(1)=min{x(2)} and the maximum value of x(1)=Max{x(2)}. The designation of the index in small
brackets (i) is the designation (sign, symbol, symbol)of all accepted by the regulator of observations
(regulated in descending order).
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The difference between the largest and the smallest value of the symptom is called the range of
vision of the variation range:

R = Xm) — X(1) = Xmax — X¥min

The irregular spread of the values of the sign under study of the range of Vision serves as an
independent characteristic.

In large-scale Observations, they are grouped, with the aim of improving the presentation of
empirical data (data visualizationurni) by generating a grouped line of data.

For the grouping of discrete quantitative data, the M1 of each X1 symptom is the Met periodicity.
When the values are large enough, the grouped variation is carried out again (next) grouping of the row,
turning it into an interval row.

Table 1. Grouping of discrete quantitative data

x; the value of the token X; X(1) X(2) Xy | o X (k)
m; frequencies m; | my m, m; | .. my

The grouped discrete variation series represents the k value of the X1 symptom shown together with
the corresponding M1 frequency or W1=mi/n (this frequency is called the empirical).

The grouped discrete variation range is expressed in the form of histograms or polygons in graphical
form.

Polygon is a graphical representation of a discrete series of oscillations grouped in the form of a
fracture that corresponds to all possible values of the sign on the abscissa axis, while on the ordinate axis
the value of the frequencies m1 or W1=mi/n corresponds to the value of the relative frequencies.

To ensure a clear view, the scale on the arrows is selected voluntarily. Like histogram, Polygon
discrete variable values make it possible to evaluate the frequency distribution, to determine the maximum
(mod) and minimum encountered values of the symptom.

The grouped cumulative discrete variation range represents the value of the xi symptom displayed
along with the corresponding cumulative mih frequencies or wih= mih/n frequencies.

Table 2. Discrete variation range

x; the value of the token X(1) X(2) X (k)

k
collected min frequencies my, =my My =My +m, Mg, =N = Z m;
—

L

The graphical representation of the grouped cumulative discrete series of variations is described in
the form of cumulates.

Cumulative curve line (cumulative line graph) (cumulative line graph), or ogiva (ogive) - a
graphical representation of the grouped cumulative discrete line of variation in the form of columns, when
viewing it, all the values that can be a sign on the axis of the absciss are distinguished, while on the
ordinate axis, the frequencies or the relative frequencies that are accumulated to this value are
distinguished. Cumulants indicate the number (or percentage)of all objects of cumulants that do not
exceed the value of the given signs.

Example: In the distributed system, 30 randomly selected pieces of data are received, and in the
processing of 10 pieces of data (text, image, audio, video), the presence of errors is required to compile a
discrete line of data variation according to the data given in the results table of the numerical analysis and
obtain different graphical images of the data series — histogram, Polygon, cumulation and 30 randomly
selected pieces of information received in the projected distributed system.
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Table 3. Selected pieces of information received

5 1 3 4 5 6

1 3 4 6 8 1

4 6 3 3 2 2

2 6 3 3 7 2

0 0 4 1 2 4
Solution:

In order to formulate (build) a series of variations, it is necessary to put the value in the order of
multiplying. It is easy to do this with the help of the sorting A — ya function in MS Excel. The number of
error availability is given in Table 2 of the variation range obtained by order.

30 randomly selected pieces of information received in the projected distributed system.

Table 4. Projected distributed system
Xi 0 0 1 1 1 1 2 2 2 2 2 3 3 3 3
3 3 4 4 4 4 4 5 5 6 6 6 6 7 8

It is possible to draw (construct) a grouped row by easily calculating how many times each value
matches according to the resulting data series.

If the number of values is too much, you can compile the grouped data series using MS Excel's
frequency function at once, without compiling the data series. This makes it possible to calculate the
frequency of values of a given mass of data that fall into their given intervals and receive the given values.

To do this, after determining the possible values of the sign, it is necessary to divide the sphere
(Gray) consisting of Army yachts (the number of bunda yachts will be more than one unit of the number
of values), call the frequency statistical function, divide the array of data and the array of values of the
sign in the corresponding windows of the function Table 5.

Table 5. Values of the sign in the corresponding windows

ON B, Ol
O oo W
POLOWPA®
P wWwwo b~
N ~N DN oo ol
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o~NoOO Ol WNE O
OrFrRrPkFrPANTITOOCTEDN

In this case, the data obtained in a non-large array of data can be easily checked according to
Table 5.

In the same way it is possible to construct (construct) a grouped line of data analysis in MS Excel
using the — histogram module.

Thus, the obtained grouped series of data error frequency and relative frequencies of error and
cumulative series of data error are presented in Table 6.

Grouped series of variation in the number of errors in the processing of 30 randomly selected data
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Table 6. Cumulative series of data error

xi the values of the symptom — the number of

Figure 1. Histogram of the frequency of the number of errors available

. 0 1 2 3 4 5 6 |7 |8
existence of errors
mi fr:equency-the number of data in V\_/hlch the 5 4 5 6 5 9 4 1 1
error is the same as the number of available
. . 2 4 5 6 5 2 4 1 1
relative frequency wi=mi/n == 2= =] =
30 [ 30 | 30 | 30 | 30 | 30 | 30 | 30| 30
the frequency of occurrence collected - the
number of errors to be present at least xi-mih | 2 6 11 (17 |22 |24 |28 |29 |30
number of data being
wih=mih/n relative accumulated frequency 2|6 117022 24128 29 1
30 | 30 | 30 | 30| 30|30 |30]30
_ 7
3
g
©
g 5
S
> 4
2
S 3
S
=,
1 -
0 .
1 2 3 4 5 6 7 8
x; relative frequencies

On the basis of the data in Table 3, we can build all the required graphs of the frequencies and

relative frequencies at which there will be errors — histogram, Polygon and cumulation.

Tagsimlash mod by histogram and Polygon — the number of errors that can be present at the
maximum frequency: here these are the errors that can be present in 3 units (three in 6 units of dataraydi),
and the minimum value of the symptom is 7 and the error that can be present in 8 units is only three in

one raceraydi.

The polygon is built on the same points as the histogram, only in this we get a different view of the

graph —not a column diagram, but a point-to-line chart.

For the construction of the cluster, we use the frequencies collected in Table 3 (Figure 3).
The cumulative graph allows you to find the number of objects with sign values that do not exceed
the given. For example, 3-table and 3-as can be seen from the picture, 24 data have the number of

existence of errors of no more than 5 (from 0 to 5 soles).
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frequency of meeting m,
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X; relative frequencies

Figure 2.The polygon of the frequency of the error number of existence
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Figure 3. Error cumulation of the number frequency of existence

The graph of the histogram, Polygon and Cumulus of relative frequencies looks exactly the same,
only on the ordinate Arrows are located relative frequencies, respectively, and they indicate their share,
and not their number. For example, we see only a histogram of relative frequencies with drying
(Figure 4).
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relative flying frequencyw,_m;/n

x; relative frequencies
Figure 4. Histogram of the relative frequency of the number of existence of errors

The graph of relative frequencies shows the percentage of objects with the corresponding variable
value. For example, as can be seen from the Figure 4 and Table 3, the fashion for three errors has a relative
frequency of meeting, which is equal to 0,2. This means that 20 percent of all joint objects (selected data)
(30 to 6 of them) have exactly 3 errors.

It is very relevant when processing large-scale information, especially when conducting modern
scientific research, before the researcher stands a serious issue regarding the correct grouping of initial
data. If the data is of discrete importance, as we have seen, problems do not arise — it is necessary to
calculate only the mi frequency of each xi symptom. If the symptom under study is of continuous
importance (more common in practice), the choice of the optimal number of intervals for grouping the
symptom is not considered a trivial matter.

In order to group continuous random sizes, the entire range of vision of the symptom R=x(n)-x(1)
is divided by the number of K intervals.

Grouped intervals (continuous) are listed in order on the value of that symptom in the series of
variation (ai < x < bi) is said to be intervals, bunda I-the corresponding frequencies of the number of
observations (mi) or (mi/n) are shown together with the relative frequenciesi=1, 2, ....k.

Table 7. Cumulative series of data error
a; = b; ranges
of sign value

m; frequency mi ma mi Mk

a; ~ b, a, =+ b, a; +b; ay + by

Histogram and cumulation (ogiva), which have been studied in detail by US, is an excellent tool for
visualizing data, allowing us to get a primary idea of the structure of the data. Such graphs (Figure 5) are
formed both into continuous data and discrete data, taking into account that only continuous data can
completely fill the field of its own values, which can be, if it accepts any values.
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Figure 5. Histogram of the Interval row (in the chap) and cumulusatasi (on the right) sample
(46-page)

Therefore, in histogram and cumulation, the columns must be touching each other (adjacent), the
sign value must not have plots on which it can be located (that is, the histogram and cumulation should
not have «holes» on which the value of the variable under study can be located, as in Figure 6-on the
absciss arrows).

The height of the column corresponds to the mi frequency - this intervalalga the number of
observations dropped or mi/n relative frequency — the percentage of observations. Intervals should not
intersect and, as a rule, have the same width.
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AHHOTamusi. B cratbe ONMCHIBAIOTCS METOMbI AaHANM3a JAHHBIX, WCIOIb3yeMbIe MpPH MPOCKTUPOBAHUU
pacrpe/ieNieHHbIX CHCTEM, 00CCIICUMBAIOIINX HEMPEPHIBHBII MOTOK MaHHBIX 0€3 MOTEPh, MPUCYIIHX PA3THIHBIM MO CBOCH
npupo/ie cBoicTBaM. [ TaBHON 0COOCHHOCTRIO PACTIPEICTICHHOM CHCTEMBI SIBIISICTCS TEXHUKA OT BBIMTOIHEHHS TAKUX QYHKIINH,
KaK mpueMm, o0paboTka, mepegadya pa3IMdHbIX JaHHBIX. [IpH 3TOM MBI OMpe/eNseM, YTO JaHHbIC, BBOIUMBIC B CHCTEMY,
00J1a/1al0T KOJMYECTBEHHBIM CBOMCTBOM. KonmM4yecTBeHHbIEC JaHHBIC-TUCKPETHBIC U OCOOCHHO HENPEPhIBHBIC TAHHBIC (TEKCT,
M300paXKeHNe, ayauo, BHAEO) - YCTYMAIOT MECTO ropas3io Oojee MIMPOKOMY CIEKTPY BO3MOXKHOCTEH C TOYKH 3PCHUS
CTATHCTHUYECKOTO aHaNn3a, Omaromapsi 0onee COBEPIICHHBIM IITKaIaM U3MEPEHHUS U BO3MOXKHOCTH KOJHYECTBEHHOM OIECHKN
pa3ynuuil MEXAy HUMHU.

KirioueBble cjioBa: pacrpezeneHHas cucrema, 00padoTka JaHHbIX 0e3 MoTepb, 00ecredeHne HelPEepbIBHOCTH MOTOKA
JaHHBIX, Pa3JINYHbIC BUbI I/IH(bOpMaLII/II/I, aHaJIN3 TaHHBIX, KOJIMYCCTBCHHBIC JaHHBIC.
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