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Introduction

No special comprehensive study of public
administration and its evolution in Central Asia in the
IX-XII centuries has been conducted. Only few works
were written about the history of Central Asia of
different periods, as well as the history of a particular
dynasty can be found only partial information about
the system of governance. In the process of studying
the issue, Uzbek scholars have not yet created
historical maps of the medieval period of Central Asia,
in particular, the Samanids, Karakhanids, Ghaznavids,
Seljuks, Khwarzmshahs, Russian and Western
geographers.

Main part

After the introduction of Islam in Central Asia,
the country came under the control of the Arab
Caliphate. However, by the second half of the ninth
century, new Turkish Muslim dynasties began to
emerge as a result of the internal conflicts and
uprisings of the caliphate and the establishment of
their own internal sovereignty by the governors in
Khorasan and Mavaraannahr. The system of
government [18, p.202; 20, p.4540] of these states was
adopted from the divan system of the Arab Caliphate,

Doi: Gos¥ef https://dx.doi.org/10.15863/TAS.2022.05.109.88

the foundations of which began to take shape after the
migration of the state of Madinah, while the caliphate
was fully formed during the Rashidun and Umayyad
periods. These processes are described in detail in the
dissertation of K. Zahidov [13]. In his dissertation, K.
Zahidov, based on sources, literature and research in
Arabic, Persian, Russian and Uzbek languages,
discusses the formation of the Arab-Muslim state, the
emergence of new institutions in the state system, the
role of military factors in the expansion of the
caliphate and socio-economic issues as well as used a
historical-comparative approach [19, p.60] in
analyzing data from primary sources. It also reveals a
mechanism for the use of Islamic ideology by the
ruling circles in the process of governing society.

The dissertation of H.Muhamedov [14] on the
emergence and stages of development of statehood in
the post-Islamic period in Mavaraannahr is
noteworthy. Although the study is written in
jurisprudence, the work is covered on a historical
basis. The dissertation describes the formation of
Muslim dynasties in Central Asia from the
establishment of the city-state of Madinah, as well as
changes in socio-political life and governance.
However, in the study, almost no reference was made
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to primary sources. H. Muhamedov in his articles on
the sources of the state and jurisprudence in Islam and
the theory of the state in jurisprudence relied mainly
on the data of Western orientalists and Islamic
scholars. This in turn leads to one-sidedness of the
research results.

The processes of formation of the Karakhanid
state in the east of Central Asia in the Middle Ages,
the role of titles used in governance and the
peculiarities of the Karakhanid state administration
are reflected in the dissertation of B. Mahmudov [15].
The research was conducted on the basis of historical
and logical sequence. The dissertation covers the
history of the establishment of the Karakhanid state -
sources on the history of the Turkic peoples and the
works of ethnographers. The last point is also
mentioned about the governing system [18] of the
khanate and its structures.

A number of studies on the history of the
medieval system of government in Central Asia have
also been conducted by foreign scholars. Here are
some of them.

Interest in the history of Central Asia is very high
in Turkey. It is well known that the first ancestors of
the Turks escaped Mongol persecution and settled in
Asia Minor, and called Mavaraannahr (at that time the
Oghuz Turks lived mainly in the foothills of the Aral
Sea, in the middle and lower reaches of the Syrdarya)
"Fatherland”. Therefore, many studies on the history
of different periods in Central Asia have been
conducted by Turkish scholars. One of them is the
work of Ibrahim Qafes oglu "History of the
Khwarazmshah state" [2], dedicated to the history of
Khwarazm in the IX-XI centuries, in which the author
used a large number of sources. In particular, for
historical sources in the letters of Rashididdin
Watwat, Muhammad Baghdadi, Muntajibuddin
Badei, Abul Fazl Bayhagi's "History of Bayhaq", lbn
Wasil's "Mufarrij ul-qulub™, 1bn Isfandiyar's "History
of Tabaristan", Nasavi's "Siyrat-us-Sultan Jaluv" It is
based on the history of Jahongusho, Rashididdin's
Jami at-Tawarih, Ibn Asir's Al-Kamil fit-Tarikh,
Yaqut Hamawi's Mu'jam ul-Buldon and dozens of
other historical, scientific and geographical works.
The son of Ibrahim Qafes, in writing the work, took
into account the different approaches in the sources,
based on a scientific, comparative and objective
approach, and did not deviate from the historical truth.
He says: "We have tried to determine the great
significance of our history from the beginning to the
fall of the Khwarazmshahs, based on all the available
sources and historical documents.” This work was
translated into Uzbek by translator Nazarbek Rahim
and published in 2016 [10: 316].

The American scholar William Luke Tradwell
conducted a study on the political history of the
Samanid state and published its results in 1991 as a
book. In his work, he calls the Samanids the last
Persian dynasty to rule Mavaraannahr, which formed

Eastern Iran and later the Turkish Muslim states. In
terms of culture and political governance, he calls
them the successors of the Abbasids. The Karakhanids
and Ghaznavids, who converted to Islam as a result of
the Samanids 'raids on the Eastern territories, later
separated independently and became the main cause
of the Samanids' decline. Treadwell conducted his
research based on the approaches of W. W. Barthold
and R. N. Fry. In the first chapter, medieval authors
refer to the works of Istakhri, Ibn Hawgal, and
Mugaddas. He also provided information on the
geographical location of the Samanid state, trade
routes, major sources of income and management
system. In his research, Tredvel aimed to compare the
Samanid system of government with the system of
governance of Muslim Turkic dynasties in the pre-
Mongol period. However, he himself says that he
could not do so due to the abundance and chaos of
information about this period, and therefore in the last
chapter he was content with a broader focus on the
Samanid rule [3: 7].

Well-known orientalist Yuri Bregel, in his book
"Central Asia on Historical Maps" [1], provided
valuable information and historical maps about the
Muslim dynasties and their history that ruled
Mavaraannahr in the IX-XII centuries. In particular,
important information about the formation of the
Samanid state, the system of governance, foreign
policy, military operations, the process of cultural
development is given, albeit briefly. The political
history of the Karakhanids, Ghaznavids, Seljuks and
Khwarazmshahs from the establishment to the
decline, wars between the states, military rule and
titles, the period of development and decline of the
Turkish Muslim dynasties are also revealed in the
historical sequence. A special, important aspect of the
work is that it contains maps of historical processes of
the Uzbek statehood from the time of Alexander the
Great to the end of the twentieth century. And to date,
such work has not been done in the field of historical
cartography in Uzbekistan. Only t.f.n., prof. Z.
Saidboboev's book "Historical and cartographic data
on Central Asia in Europe (XVI-XIX centuries)" and
his dissertation maps on the history of Central Asia in
their works.

V.V. Bartold (1869-1930), a Russian orientalist,
wrote a book entitled “Turkistan during the Mongol
Invasion” [6] in the “Pre-Mongol Period” section.),
Muhammad Jarir Tabari (839-923), Abu Bakr
Narshahi (899-960), Mugaddisi (945-991), Ahmad
Sallomi (10th century), Abu Mansur Saalibi (d.
1037).), Abu Muhammad Utbiy (961-1040), Abu
Sa'id Gardizi (d. 1061), Abul Fazl Bayhaqi (d. 995-
1077), NizamulMulk (d. 1018-1092), Ibn Asir (1160-
1233). yy.) based on a comparative analysis of
primary sources written by authors such as and their
translations into Western languages.

According to W. W. Barthold, Ibn Asir used
Tabari's "Tarihi ar-rasul val-muluk™ ("History of the
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Prophets and the Emperor") to cover the first three
centuries of Islam. The publication of this work by a
group of orientalists in 1901 was a great step in
oriental studies. Ibn Asir's attitude towards Tabari was
studied by the German scholar K. Brockelman [6:47].

Ibn 'Asir used Tabari's method in writing history,
that is, he narrated both when conflicting information
came to him. The question of the comparative
reliability of the event is almost untouched. The lack
of criticism in his work is also surprising for that
period. In his work, Ibn Asir worked skillfully on the
basis of the information he had collected, and largely
complemented the work of his predecessor.
Brockelman also points out that the details of the
decisive battle between the Arabs and the Chinese in
the Talas Valley in 751 are given only in Al-Kamil's
fit-history. Even this information is not given in
Tabari. The authenticity of lbn Asir's report is fully
confirmed by the Chinese History of the Tan Dynasty.
[6:48]

In this book, W. W. Barthold beautifully
illustrates the source analysis of sources on the
medieval history of Central Asia [21, p.314]. He gave
details of which authors the Arab historians had used
in their work before them, as well as whether those
works now exist or not, and if so, where in the world
they are kept. This work by W. W. Barthold can serve
as a roadmap for young researchers who are still doing
research today.

Another Russian scholar, LS Vasilev, in his
History of the East, [7] gave information about the
Muslim dynasties that emerged in Central Asia as a
result of the weakening of the Abbasid caliphate.
However, the scholar did not include the Samanid
state among them. Referring to the Ghaznavid
campaigns in northern India, he cites the decline of the
state after the death of Mahmoud Ghaznavi, in which
Seljuk propaganda played an important role. Also,
focusing on the main factors of the formation and
disintegration of the Seljuk, Karakhanid and
Khwarazm kingdoms; the main reason for this is that
tribalism and customs specific to the Turks had a
negative impact on governance. That is, giving semi-
independence to governors appointed to large
territories would later be the main reason for
disobedience to the central government and the
disintegration of the state.

L.S.Vasilev notes that the Turkic Qarlugs and
Oghuz Turks became more and more powerful in
Central Asia and founded their own states. However,
he did not mention the Samanids, who led the Qarlugs
and Oguzs to convert to Islam and later establish their
own state.

The Samanid state plays an important role in the
history of Uzbek statehood. Therefore, the question of
the origin of the Samanids is still relevant and
controversial to this day. If we analyze the ideas put
forward by V.V.Bartold, L.S.Vasilev, Yu.Bregel,
U.L.Tradvel and a number of other authors, there are

different views in the sources and scientific literature
on the origin of the Samanids. Caliph Hisham ibn
Abdul Malik (caliphate period 723-742) in 105/ 723-
724 appointed Abul-Haysam Khalid ibn Abdullah ibn
Yazid ibn Asad Qasri (686-744) as governors of both
Iraq, Sijistan and Khorasan. Khalid himself remained
in Iragq and ruled in Kufa, and sent his brother Asad
ibn Abdullah al-Qasri (in Narshahi: al-Qushayri [4:
132]) to Khorasan [5:51].

According to Narshahi's History of Bukhara,
Asad ibn Abdullah Qasri was a good man and a brave
man, who was inclined to take care of the Arabs and
the noble families of the native peoples and to befriend
them. When the Samanid ancestor Samanhudot (8th
century) escaped from Balkh and came to Marv, he
honored and protected Samanhudot and brought
Balkh back to him from his enemies. Somonkhudot
then converted to Islam in his hands. It is called
Somonkhudot because he built a village and named it
Somon, and just as the Emir of Bukhara was called
Sukhonkhudot, he was also called Somonkhudot after
this village. Somonkhudot gives birth to a son and
gives his son the name Assad because he befriended
Assad Qasri. This is the grandfather of the Emir of
Assad, Mazi, that is, Emir Ismail Somoni. Ishmael is
the son of Ahmad, Ahmad is the son of Assad, Assad
is the son of Samanhudot, and Samanhudot is a
descendant of the king Bahrom Chobin (d. 592)” [4:
133]. In those days, it was customary for the Ajam,
especially among the peoples of the East of the
Khilafah, to name a person who converted to Islam if
he later had a child.

The historian lbn Asir, in his work al-Kamil fit-
tarikh, gives the following information about the
origin of the Samanids: Ismail ibn Ahmad ibn
Samanhudat ibn Jusman ibn Tamgas ibn Naushard ibn
Bahrom Chubin ibn Bahrom Gushnasp. Bahrom
Gushnasp was from the city of Ray, and the Sassanid
king Hormuz ibn Anushervan appointed him as the
border guard (deputy, governor) of Azerbaijan [8:65].

According to Yuri Bregel, the Samanids were the
first Persian dynasty to rule Mavaraannahr [1:20].
However, research in recent years shows the
weaknesses of the above idea. According to the
research of Professor Sh.S. Kamoliddin, Doctor of
Historical Sciences, one of the orientalists, the idea
that the Samanids were of noble Persian origin is a
mistake, based on the fact that they were only
descendants of Bahrom Chubin. Bahrom Chubin
himself was not originally a Persian, but descended
from the Khorasan Oghuz Turks in the service of the
Sassanids [11:74]. The ancestors of Asad ibn Saman
belonged to the dynasty of the Bukhara Khudats or
were related to them. It is known from the sources that
the Samanids are the descendants of a marriage
between the Sassanid commander Bahrom Chubin
and the daughter of the ruler of Bukhara El-tegin
(Parmuda). In turn, the Bukhara Khudats were close
relatives of the Turkic ruler of Bukhara El-Arslan
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(Sher-i Kishvar late VI-early VII centuries) and El-
Tegin (ruler of Tokharistan 588-590) [9: 131].
Academician Karim Shoniyozov in his book "The
process of formation of the Uzbek people" makes the
following point; “The Samanid state was inhabited by
Turks, Tajiks and other peoples. Therefore, it is not
true to consider this state as a Tajik state only, as it is
mentioned in some literature” [12:14].

Based on the above information, it should be
noted that the political history of Central Asia in the
VI1I-XII centuries and the history of governance of
the first Turkic Muslim dynasties of that period have
not been studied in detail.

Conclusion
- In the research on the statehood of the history
of Central Asia in the VIII-XII centuries in

Uzbekistan, it should be noted that the primary
sources written by the authors of the Middle Ages are
not used enough. In contrast to local researchers, the
work of foreign scholars, including Barthold,
Litvinsky, Ibrahim Qafes, and others, has made more
reference to primary sources.
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Introduction He was reportedly wounded on January 19, 661,
Before describing the holy places and customs of by a man named Abdurrahman ibn Muljam as-Sarimi
the Shia communities in Central Asia, it is necessary (a representative of a foreign sect) as he was leaving
to first look at the history of the origin of these holy the mosque of Kufa, and died two days later.
places and traditions. Indeed, to this day, we can see There are also various narrations related to the
comparatively how these holy places and the death of Hazrat Ali. According to one of these
ceremonies performed in them are observed by narrations, Hazrat Ali, knowing that his death was
modern Shia communities. imminent, bequeathed not to kill the foreigner who
For Muslims-Shiites (mainly Imams, Zaydis), had wounded him, and to tie his body to a camel after
the main pilgrimage sites after Hajj to Mecca and his death, and to bury him wherever the camel sank.
Medina are Najaf, Karbala, Qom and Mashhad. As Hazrat Ali had bequeathed, after his death his body
Mashhadi Ali in Najaf is 10 km to the west from was tied to a camel and left in an open field. Camel
Kufa in lrag, is a shrine on the border of the walked 20 km then sank down to rest, and they buried
Mesopotamian valley and desert. If we talk about the Hazrat Ali there. The ground was arranged as a high
history of the city of Najaf, we must first mention the hill over his grave and tents were built around the
identity of Ali ibn Abu Talib, the fourth of the first tomb. After that, more tents were built around the
four caliphs, known as the "caliph Rashidin" or tomb and the city of Najaf was built [7, p. 37; 2, p. 10-
"choriyar" who made this city such a holy city. 15]. Indeed, an-Najaf means "hill" in Arabic.
Cousins and sons-in-law of Muhammad (s.a.w.) Najaf is now one of Iraq’s major cultural and
Hazrat Ali (Fatima's husband). His father was Abu religious cities. It has a world-renowned Shiite
Talib ibn Abdulmuttalib, and his mother was Fatima university and several religious schools. It should be
bint Asad ibn Hashim. Hazrat Ali was brought up by noted that studying at these universities and schools is
Muhammad (s.a.w.) from the age of nine. Nickname not an easy task. Students study here for eight years
— Haydar. and live a hermit life. Each student has their own

room, which has only a rug, a few pillows and
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blankets. It is the students' responsibility to keep the
rooms clean. The university has a very rich library,
which contains various philosophical and religious
works, the Qur'an and commentaries in various
editions. The university building and surrounding
areas have many toilets, fountains and pools.

However, the main attraction of Najaf is the
Hazrat Ali Mosque, which is located in the middle of
the city and covers a large area. Orientalist Jalal
Ibrahimov described the Ali Mosque in Najaf in the
1980s: That is, the majesty of the mosque, the fact that
not everyone has access to it, and the traditions that
have survived for ten centuries, are proof of this.

J. Ibragimov writes, “The area where the Caliph
Ali Mosque is located is surrounded by a high stone
wall and has four gates. The walls, gates and domes of
the towers are tiled. The roofs of the mosques are
decorated with verses from the Qur'an, which decorate
the mosque like a pattern, and they look more like a
pattern than an inscription. The dome over the tomb
of Caliph Ali is thinly covered with gold from the
outside and glistens in the warm rays of the Iragi sun.
The inside of the dome is made of flat pearls, giving
the impression of a cloudless blue sky above its head
?[7, p. 40].

Najaf is home to Iraq's largest cemetery. Every
Iragi Muslim considers it an honor to be buried near
the tomb of Hazrat Ali. However, burial in Najaf
Cemetery is so expensive that only wealthy people can
afford to build a mausoleum there.

Orientalist Jalal lbragimov writes that for
centuries a large treasure has been stored in the tomb
of Hazrat Ali, and this treasure is stored in two
warehouses. One of the warehouses is located under
the tomb of Hazrat Ali. It is a collection of wonderful
works of applied art - jewelry, antiques of great
artistic, historical and cultural value. Many of them
are adorned with precious stones, among which there
are rare specimens. It is said that there was a Qur'an
written by Ali in this warehouse. The second
warehouse is located outside the mosque. It contains a
variety of weapons, some of which are considered
works of jewelry art. There are gems here too. The
second warehouse is said to be the most expensive
carpet in the world, currently priced at around $ 2.5-3
million. valued at USD $. It is 92 meters long and 1.8
meters wide. In fact, the wealth in these warehouses is
enormous, as evidenced by many sources. These
resources can be used only in times of great famine in
the country [7, p. 40]. But so far these riches have not
been used. The fate of these warehouses after the
events in Iraq is still unknown.

Another of the rules of pilgrimage is stated in Ibn
Battuta's work: "In gold and jam (vessels), plants that
emit roses, muskrats and other fragrant odors are
placed next to the grave, and pilgrims put their hands
on it and rub it on their heads and faces" [13, p. 185].
Ibn Battuta also describes the rules of pilgrimage:
“The shrine of Caliph Ali is the source of all

prophecies. They sit on the ground around him,
praying and reciting dhikr. As time goes on, all the
healed patients become healthy and get up on their
own. They say, "La ilaha illa Allah Muhammadu
rasulullah Ali waliullah.” This is how they tell a story
about themselves. Although I didn’t understand them
that evening, this story was told by someone else. He
saw three people in a harem madrasa. All three of
them were sitting on the ground. One of them was
from Rome, the second from lIsfahan, and the third
from Khorasan. | searched for them. They say they
have not been relieved of their pain this year. Now
they are waiting for him to come on the same evening
next year ”[13, p. 185-186].

In addition, 1bn Battuta said, "If everyone in the
cities of Iraq falls ill, he should come to the tomb of
Caliph Alli," especially if the villagers are sick. He also
wrote in his Travelogue that if the members were sick,
they would bring gold and silver in the form of these
members and give them as gifts.

According to reports, one of the largest Shia
cemeteries is located near the tomb of Hazrat Ali in
Najaf. Every Muslim-Shia considers it an honor to be
buried there. But burial there is costly [1, p. 174; 14,
p. 8-15].

According to the narrations, it is assumed that a
person buried in a holy place will be free from the
torment of the grave, the questions of Munkar and
Nakir, i.e. the soul of the deceased will be under the
protection of the imams. For this purpose, for
centuries, relatives of the deceased have been bringing
corpses to holy cities. In the recent past, the
transportation of corpses to the holy city was carried
out only by horse-drawn carriages. That is why it
would take a long time before the corpses arrived in
these lands. "Sometimes in Najaf, when the dust is
used in conjunction with the air, there is a smell of the
corpse. Najaf is a place where the corpses of the dead
from India, Iran and other places meet the corpses of
great and powerful people ”[16, p. 88]. Despite such
difficulties, the custom of burial in holy places has not
lost its significance even today.

In Islam, attitudes towards the person of Hazrat
Ali and visiting his grave are different. Hazrat Ali
entered the history of Islam as a tragic person. The
Sunnis recognized him as the fourth caliph. Although
foreigners had a very negative attitude towards Ali in
his time, although the hadiths considered pilgrimage a
controversial issue and condemned it in the Hanbali
creeds, the works of 1bn Taymiyya, and the religious
practices and works of the Wahhabis, some sects of
Shiites and Shiites deified Ali. , they place him even
higher than Muhammad (s.a.w.). Hazrat Ali is an
innocent person of religious and secular life. Shiites
consider him to have all the good qualities, to know
and interpret internal and external religious
knowledge [17, p. 112].

The deification of the personality of Hazrat Ali
among the Shiites has led to the emergence of various
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legends and the sanctification of several shrines and
tombs in Central Asia in the name of Hazrat Ali. In
Central Asia, such shrines are called Shahimardon,
meaning "king of the earth", "king of the brave". This
is one of the names given to Hazrat Ali, and according
to various narrations, Hazrat Ali was awarded this title
for his bravery in battle. It is narrated that on the eve
of his death, he called his sons, Imam Hasan and Imam
Husayn, and said: The next morning a Bedouin on a
white camel will come and ask you for my body. You
hand over my body to him immediately! But do not
follow him. ” His sons wept and asked, "If we do not
follow him, where will we find your grave?" Hazrat
Ali passed away, saying that where there is a plain
surrounded by mountains on three sides, that place
will be my grave. There are seven such places in the
world [13, p. 51-54; 18, p. 320].

In the village of Shohimardon, Fergana region of
Uzbekistan, there is a sacred place named after Hazrat
Ali, which is located at the height of 1540-1570 m.
There is no information about Shahimardon in
medieval written sources. Apparently, this sanctuary
became popular in the XVII-XVIII centuries and
became the most revered sanctuary of the Fergana
Valley. In the 19th century, Shahimardon became the
main place of pilgrimage for the governors and
officials of the Kokand Khanate [15, p. 310-311].

In the 1920s, the sheikhs of Shahimardon were
in a mood to oppose the Soviet government. In 1929,
Hamza Hakimzoda Niyazi, a famous revolutionary
writer and statesman, was assassinated in
Shahimardan. After that, the village around the shrine
in Shahimardon was named Khamzaabad. In the 50s,
the former mausoleum there was demolished and a
mausoleum was built in its place to Hamza’s tomb.
Nevertheless, this place is considered a sacred place
associated with the name of Hazrat Ali and remains a
place of pilgrimage not only for the Fergana Valley,
but for all the inhabitants of Central Asia. The
Shahimardon area and its surroundings have been
officially turned into a holiday resort. After the
independence of Uzbekistan, [2, p.202] the village
was renamed Shohimardon [12, p. 110].

There are many other legendary holy places in
Central Asia associated with the name of Hazrat Ali.
One of them is 1 km away from the Shahimardon gate
of the outer fortress of Khiva. It is the tomb of the
great cemetery in the remote village of Badirkhan, and
it is called "in this tomb lies the king of men, Hazrat
Ali" [10, p. 8]. There is also the tomb of Hazrat Ali in
the Yigitpirim cemetery in the Sokh area of the
Fergana Valley and in the Afghan city of Mazar-i-
Sharif.

In some parts of Central Asia, there are places
where people associate these lands with the name of
Hazrat Ali. According to the legends, Hazrat Ali
personally took part in the conquest of Central Asia
and liberated the land from the infidels and died in
battle. That is why the lands where Hazrat Ali stopped,

prayed or showed some courage were also sanctified.
Such places are kadamjo, ie "footprints". There are
also places where traces of Hazrat Ali's sword are left,
and they are called Zulfigar. For example, the
Keskantash cemetery in the village of Gova in
Namangan Province is a case in point. In other places,
there are holy places where a spring or a spring came
out and tall trees grew when Hazrat Ali hit the ground
with his stick. For example, the tombs of Khauz-e
Muron in Uratepa, Tajikistan, Chashma-e Arzanak in
Leninabad, Sultan Weiss in Balikli, Namangan, and
Akhtam Sahoba in Toytepa, Tashkent. There are other
holy places where handprints (called “panja") left by
Hazrat Ali while praying can be found in various parts
of Central Asia. Traces of Hazrat Ali's horse Duldul
are also considered sacred, and such holy places are
located under the name of Duldul in Yonbosh, Eski
Nisa village, Khwarazm, Fergana and Tashkent
regions of Ashgabat district of Turkmenistan [8, p.
110].

At the foot of Mount Kopetdag, in the village of
Yanbosh in Turkmenistan, there is a stone associated
with the name Duldul, which is called Duldul dash.
According to the narrations, when Ali stopped to pray,
he tied his horse to an iron peg and nailed it to the
stone. He was praying on a rock 30 meters below. This
stone is also preserved and is called Namaz dash. In it,
Hazrat Ali left his footprints. Another 50-60 meters
below there is a sacred stone called Bogaz dash (Stone
of Pregnancy). This stone is visited mainly by women
who want to cure infertility and have children.

There are also legends that Hazrat Ali came to
Khwarazm and showed his skills. For example, when
he came to Khwarazm, he jumped from the Amu
Darya on his winged horse Duldul to pray in
Duldul[11, p. 40].

It is known that Hazrat Ali had never been in
Central Asia. Those who serve in the holy places will
try to explain in different ways how the tomb of
Hazrat Ali came to Central Asia [4, p.314] in order to
prove them, based on the mythical narrations about
Hazrat Ali. For example, one such explanation is as
follows: After the death of Hazrat Ali, various groups
sought to bury his body in his homeland. When each
group that came to the funeral opened their coffins, the
body of Hazrat Ali was lying in the coffin of each of
them. That is why he was buried in seven (according
to some narrations, eleven) places. According to
another narration, Ali's body was taken from the sky
by a camel and they disappeared without a trace.
However, there is evidence that the tomb of Hazrat Ali
is located at the confluence of two rivers, the White
and the Black. It is said that the white river is the water
that comes from the melting of the white snow in the
mountains, and the black river is the water that comes
out of the ground. One of such places is the tomb of
Hazrat Ali in Shahimardon [12, p.64].

The reason for Hazrat Ali's popularity in Central
Asia [3, p.4540] is the influence of various sects of the
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Shia sect in Islam - the Kaysanis, the Ismailis and
other sects. Because these currents were active in the
area in the early Middle Ages. In addition, Sufism also
played a major role in the deification of the personality
of Hazrat Ali. Because the Sufis had a great respect
for the personality of Hazrat Ali, they considered
Hazrat Ali to be esoteric (hidden) and considered him
their master.
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separate areas. To show that, here | intend to highlight the project of modernization of ‘'ONMU criminological &
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modernization is possible by implementing technologies of VR, AR, MR, and building appropriate XRL infrastructure.
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criminalistics polygons, taken as an illustrative sample), we will face their growing digital diversification, and
popularity of their virtual analogues, as well as spaces where the AR, XR concepts are widely implemented. To
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Introduction

This world is all about communicating and
connecting people together. We feel this especially
keenly here in Ukraine. Today Ukrainians are
suffering a full-scale war experience, but along with
that, the entire Free World is supporting Ukraine, and
the importance of all kinds of communication cannot
be overestimated.

A lot of new technologies (being implemented
into daily life) make us live in a world of experience
driven global connectivity. This is especially true for
immersive technologies, virtual, augmented, mixed,
and extended reality models. With their development,
we acquire a new opportunity to bridge different
communication and comprehension gaps through
direct experience.

Virtual reality has become a special subject for
ontology, since immersive technologies, augmented
reality and other virtual technologies showed the
ability to supply us practical tools and access to data,
making influence on content consumption (based on
how we experience it, how we feel and understand that
content). Some researchers and publicists even say
that with the rise of virtual and augmented reality
technologies the “information age" has turned into
"imagination age". In Ukraine (as well as in most other
technologically advanced countries), today we are
dealing mainly with virtual communication tools, with
3D-modeling products, with distance education
platforms, with developed e-banking, -electronic
commerce, but only with particular elements of
augmented reality (mostly with regard to navigation,
touristic and museum infrastructure, some projects in
the IT sector). However, the scope of augmented
reality technologies is much comprehensive.

Augmented reality technologies can be used
virtually in any sector like education, entertainment,
tourism, logistics, medicine & medical training,
military training, navigation, repair & maintenance,
architecture, archaeology, energy industries, public
safety, social interaction, shopping, and for many
other purposes.

The purpose of the study

This article has a practical-oriented objective: to
introduce the creative possibilities of immersive
technologies, and to prepare mental preconditions for
potential stakeholders taking part in the project of
modernization of "ONMU criminological &
criminalistics laboratory", by leveraging augmented
reality (AR), mixed reality (MR), virtual reality (VR),
extended reality (XR) tools. The main accent in such
modernization should be done on the introduction of
Extended Reality Learning (XRL) infrastructure. I'm
going to present main benefits of digital
diversification of educational space, on example of
possible introduction of XR technologies into some
training facilities like a criminalistics polygon.

Theoretical and methodological framework

Methodology of the research is based on formal
logical methods of analysis and synthesis, on a
comparative description method, and an axiological
approach. To clarify the possibilities of immersive
technologies and techniques in the educational and
other crucial social-economic sectors,
methodologically important is to draw some attention
to previously published works dedicated to related
issues. Among them it could be mentioned the works,
which focused on: a taxonomy of Mixed Reality
(Milgram & Kishino, 1994); the effect of immersive

technology on wuser presence (Cummings &
Bailenson, 2015); everyday experiences of

datafication (Kennedy, 2018); emotions in everyday
engagements with data and their visualisation
(Kennedy & Hill, 2018); data visualisations (Kennedy
et al., 2021); issues of human-computer interaction,
user experience and virtual reality (Penichet et al.,
2013); personal life experiences shaped by
technologies (Reeves et al., 2019); the problem of
innovation (Stovpets, 2016; Stovpets, 2017); some
ethnographic aspects to what extent a nation can be
open to the perception of technologies (Stovpets
2020); interconnections of augmented reality, law,
privacy, and ethics (Wassom, 2015).

The presentation of main ideas, results and
discussion

For those unfamiliar with the above mentioned
notions (like VR, AR, MR, XR, immersive
technologies), | have to place some brief explanations.
All these definitions were formulated both in scientific
and journalistic publications. The following is a
concise overview of the most typical interpretations of
adverted concepts.

Virtual reality (VR) is a fully enclosed digital
environment that replaces the user's real world
environment. In other words, virtual reality is a
simulated experience that can be similar to or
completely different from the real world. Other
distinct types of VR-style technology include
augmented reality and mixed reality, sometimes
referred to as 'extended reality' or XR (Goode, 2019).

Extended reality (XR) is a term referring to all
real-and-virtual combined environments and human-
machine interactions generated by computer
technology and wearables (Greenwold, 2003). It may
include such representative forms as augmented
reality (AR), mixed reality (MR) and virtual reality
(VR), and even the unnamed areas, which might be
interpolated among them (Gownder et al., 2016). XR
is a superset which includes the entire spectrum from
"the complete real” to "the complete virtual™ in the
concept of reality—virtuality continuum introduced by
P. Milgram. The significant connotation lies here in
the extension of human experiences, especially
relating to the senses of existence (represented by VR)
and the acquisition of cognition (represented by AR).
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Therefore, XR is a rapid growing field being applied
in a wide range of ways, such as extended reality
learning, entertainment, marketing, real-estate,
training and remote work (Chuah, 2018). Extended
Reality Learning (XRL) is XR related term referring
to a new immersive experiential learning model that
places students into realistic intentional interactions in
a virtual metaverse (Goode, 2019).

Augmented reality is a digital overlay into the
users real-world environment. AR is an interactive
experience of a real-world environment where the
objects that reside in the real world are enhanced by
computer-generated perceptual information,
sometimes across multiple sensory modalities,
including visual, auditory, haptic, somatosensory and
olfactory (Schueffel, 2017: 2). Thus, immersive effect
may be reached by a combination of surrounding
sensory feelings, enhanced with a 360 omnidirectional
view. AR can be defined as a system that incorporates
three basic features: a combination of real and virtual
worlds, real-time interaction, and accurate 3D
registration of virtual and real objects (Wu et al., 2013:
42).

Mixed reality (MR) is the merging of real and
virtual worlds to produce new environments and
visualizations, where physical and digital objects co-
exist and interact in real time. Mixed reality does not
exclusively take place in either the physical world or
virtual world, but is a hybrid of augmented reality and
virtual reality. To mark the difference: Augmented
Reality takes place in the physical world, with
information or objects added virtually like an overlay;
Virtual Reality immerses you in a fully virtual world
without the intervention of the physical world
(Milgram & Kishino, 1994).

When we talk about the applicability of these
types of reality (AR, VR, MR, and in the future —
about immersive technologies) in education, we
assume their effectiveness also when used in the study
of such disciplines as criminalistics, forensic sciences,
criminology, victimology, penitentiary law, etc.
Undoubtedly, immersive technologies can contribute
to the development of interdisciplinary studies such as
cultural criminology.

Cultural criminology analyzes crime and its
causes within the context of culture. A number of
researchers believe that delinquencies may often be
inscribed in a cultural framework (Ferrell, 1999 ;
Hayward & Young, 2004). Rather interesting is an
attempt of looking at crime as an assemblage
(Crockett Thomas, 2020). One of researchers adds that
cultural criminology has three tropes: "village”, "city
street”, and "media", in which people influenced by
society's views on what is broadcast and accepted as
right  or wrong. In criminology, among
methodological questions arisen (Kane, 2004: 306)
was: how do we transform criminal narrative (e.g.
criminals' personal characteristics, sociocultural and
ethnographical background of delinquency, gender

aspects) into data? XR technologies may also be
applicable within this realm of criminological studies.

In the same manner we can talk about innovative
forms of teaching the course of criminalistics (forensic
science) at the university. In addition to the theoretical
part, extremely important in this applied discipline is
the practical aspect. To develop practical skills in the
work of a forensic specialist, it should be used training
facilities, simulators, and various specific techniques.
The forensic testing ground (i.e. the criminalistics
polygon) helps to implement a practical approach to
learning.

The criminalistics polygon serves as a place for
experiential training sessions and for practicing
exercises. In most cases, it represents a physical
model, which imitates the most typical crime scenes.
But in recent years, it has been developing the practice
of creating not physical models of criminalistics
polygons but their virtual analogues.

The criminalistics polygon must be of
considerable size in order to work out the
implementation of simulated situations in conditions
close to reality. The forensic testing ground is defined
as a training complex designed for experiments and
practical exercises in detecting, withdrawal, fixing
and examining evidence. The objects placed at the
forensic testing ground (criminalistics polygon) allow
simulating the environment for conducting various
investigative  actions:  inspection, investigative
experiment, search, and teaching the evaluation of
traces of a crime in the complex.

The criminalistics polygon can be created
indoors or outdoors. The environment of the forensic
testing ground (polygon) can be stationary or
changeable (sliding partitions, interchangeable sets of
items, mannequins, furniture, cash registers, shelving,
consumer goods, computers, imitation drugs,
weapons). Among the most typical interiors: shop
floor, living room, office, warehouse, city street, bar,
garage, vehicle, etc. It could be also police
infrastructure: an office of forensic equipment for
working with traces, an investigator's office for
conducting game interrogation, a confrontation room,
and other installations. In addition, binding to regional
criminogenic specifics can be implemented. It means
that the arrangement of forensic testing grounds
(criminalistics polygons) are guided by the statistics
of the most typical criminal cases for the given region.

In connection with the development of modern
information technologies in the teaching of
criminalistics, the term "polygon" has acquired
another one content. It is also understood as
information databanks and computer programs that
helps students to search for information, formulate
plots of crimes (i.e. fabula), fill out documents, and
train the skills referring to indicative part of
investigative actions (examination of the scene,
putting forward investigative leads and versions in
relation to the subject of the crime, planning and
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organizing of investigative and operational activities
taking into account the likely portrait of the criminal),
and so on.

Virtual polygons have certain obvious
advantages: they are compact, allow multiple users to
access the program at once, and students do not need
to be delivered to the place. However, physical
imitation of a real situation has its advantages over
computer programs, as it allows students to become
participants in events themselves. The educational
tasks that are solved at the forensic training grounds
are diverse, for example: inspection of the scene (on
the street, indoors); study of the traces left by the
criminal; collecting evidence; development of the
detention of suspects in the commission of a crime.
Due to the fact that the teacher should be able to
evaluate the practical activities of students at the
training ground, its space should be visible. The
criminalistics polygon design can be varied. It may
consist of several blocks, and access to visual
observation of students' activities can be carried out
both on the spot and at a remote distance (from a hill,
ladders, viewing platforms).

When using forensic testing grounds, we can talk
about combining traditional and interactive teaching
methods relevant to criminalistics content: discussion
of the performed practical actions to investigate and
solve crimes, to consolidate practical skills in
fingerprinting (forensic dactyloscopy); studying
impression evidence (such as fingerprints, footwear
impressions, and tire tracks), controlled substances,
ballistics, firearm and toolmark examination, and
other evidence in criminal investigations; taking
plaster casts; using case method, situational approach
to solving a learning problem, competitive
performance of practical tasks with their further
discussion, including the video footage taken during
the lesson.

What are the main difficulties on the way of
introduction various levels of virtuality (they range
from partially sensory inputs to immersive virtuality)?

One of them is financial. Another one (but not so
obvious) is mental. As the fundamentals of the social
practices have been based on the human physical
foundations over the years. Previously, the principles
of any action were defined considering physical
entities, but nowadays XR creates a paradigm shift in
the way we see the world, and how it might be "coded"
to augment an existing (so called consensus or
consensual) reality.

Though "the metaverse" is the virtual construct,
so important for technology driven world, sometimes
it may cause a conflict to the real world. Because a lot
of the current socioeconomic principles yet does not
go aligned with this augmented world. That is why
some people do not deny that VR, AR, XR, immersive
technologies — all these certainly are amazing and
powerful, but (sadly) for large masses of humanity it
will mostly be another addiction, — they fear. So, we

have to evaluate possible health hazards and to
determine safety measures when introducing these
technologies into educational process.

Conclusions

Extended reality, VR and AR, immersive
technologies, other forms of digital diversification for
educational process will have a significant innovative
meaning and unique experiential role. In particular,
these technologies will demonstrate a transformative

potential for such fields as criminology and
criminalistics.
As an illustrative example of digital

diversification in the mentioned educational areas, we
have explored the possibility of using a virtual
criminalistics polygon in parallel with a conventional
physical one, with the ability to shift priority in favor
of augmented reality technologies in the nearest
future. The benefits of implementing virtual forensic
polygons are (at least) the following:

- the cost of maintaining virtual analogues and
supporting their functioning is much lower compared
to physical models (there's no need to pay so much for
land allocation, for rent, for security, for maintaining
educational infrastructure on the polygon territory,
other services, insurance — all those expenses that are
usually borne by the owners or operators of physical
objects, land and buildings);

- students do not need to waste their time to reach
the place (because, as a rule, the forensic testing
grounds, criminalistics polygons are not situated at the
university territory; mostly, they're located in another
part of the city);

- the ability of using a virtual polygon model to
provide practical classes, online training much more
often than making visits to a real training ground;

- unlimited possibilities for modeling, changing,
improving, expanding virtual models of forensic
polygons (diversifying the view of the simulated
spaces, changing the conditional scene of the incident,
varying circumstances, features, tools and means of
committing a crime).

Possible disadvantages include:

- a decrease in real live communication between
fellow students, comparatively as if they were
transported to the physical place of criminalistics
polygon for training in a group.

However, this disadvantage can be compensated
quite simply:

- in the process of training, with the creation of a
proper VR, AR, MR infrastructure, it will be possible
to attract more and more participants at the same time,
which enhances the interaction and communication
skills;

- itis always possible to combine the use of a real
physical model of a forensic polygon, and its virtual
analogues, for the purposes of training.

At the same time, it is obvious that with the
development of virtual reality technologies,
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augmented reality, and especially the wider use of
immersive technologies in the equipment of forensic
training grounds, we will behold a growing digital
diversification and popularity of pure virtual
analogues, and spaces where the concepts of
augmented reality are implemented. It is precisely
because of the advantages mentioned above.

As pictures are worth a thousand words,
immersive mediums like VR and AR can be worth a
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Abstract: For the calculated fractions of semantic information (from real data on 12 reservoirs of East
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"biologically active oxygen" and "chemically active oxygen" was obtained (Pictures 3,4).
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BBIYUCJINTEJBHBIE HEXUMHNYECKHUE ®OPMYJIbl «BUOJIOI'MYECKHU AKTUBHOI'O» U
«XUMHUYECKH AKTUBHOI'O» PACTBOPEHHOI'O KUCJIOPOJA

Annomayun: /[na 6bluucienHbix 00Ned CMbICI080U UHGopmayuy (U3 peanvhvlx Oanuvlx no 12 eodoemam
Bocmounozo Kazaxcmana) 6 y—nepemennvix Y2,y 3 - oucnepcuu 2*2=2.2888858, 173=0.9836 (uz mampuywr nogwix
oucnepcuii A*ss) peanuzosana OC3 A*s5=>(C"s5,R*s5). Buioenenvt BIIK- u XOK-nepemennvie 61006 (Zis* a+zis™* ff),
(z1*6+25%y), u obocnosanvt popmynvt BIIK- u XOK-peakyuil. Boruucnenvi, a ne xumudecku omoenenvl, 2 HOBbIX
AKMUBHBIX U008 PACMBOPEHHO20 KUCLOPOOA: «OUONOSUYECKU AKMUBHBIN KUCIOPOOY», «XUMUYECKU AKMUBHBIL
kucnopooy. Ilpogedeno modenuposanue Y-nepemennsvix y*2 u y*s no gopmynam OM I'K: mampuyy Y ms=UmsA*2s5
(Tabnuya 3), 20e (1/12)UTmsUms=lss, mampuyy z-nepemennvix Z+ms=Y" msC*'ss (Tabnuya 4). Ilpu euzyarusayuu
YUCIOBbIX 3HaAueHUll Gopmyn usmenuugocmeu Y-nepemennvix bBIIK- u XOK-peaxyuii nomyueno yughpoeoe
noomeepicoeHue peanbHo20 (akma OeieHusi 00H020 pecypcd — MACCbl PACMBOPEHHO20 KUCIopood (i) Ha 2
pacxooyemvle Yacmu - GbIYUCTSEMble «OUONO2UYECKU AKMUBHO20 — KUCIOPOOA» U «XUMUYECKU AKMUBHO20
Kucnopooay (Pucynxu 3,4).
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Kniouesvie cnosa. mamemamuueckue Qopmynvl OUOXUMUYECKUX PeaKyull, SbIYUCTAEMbIU OUOTO0SUYECKU
AKMUBHBIU KUCTIOPOO, BbIMUCTEMbIL XUMUHLECKU AKMUBHBLL KUCTIOPOO.

BBenenne
Marpura (21,7)) - KOPPEIAIHUi
Res={ri}=(1/m)Z meZms, ri=corr(zizy, ij=1,...,5,

apisiercst  (pyHKUOMeH, 3aBUCALIEd OT MaTpPUIbI
Zne={zij} u3MeH4YnBOCTEll Z-TIepeMeHHbIX. Marpuia
Zys (3HaYCHUS W3MEHYHMBOCTH  Z-TIEPEMEHHBIX)
BIMSET Ha MaTpully (3HaYCHUH H3MEHYUBOCTH Y-
nepeMeHHBIX) Y ms=Zm5Css depes MOCTOSHHBIC «Becay
- oamementsl Matpunpl  Css.  HemsmensiemocTs
31eMeHTOB MaTpuLbl Css TP U3SMEHEHHU 3JIEMEHTOB
MaTpuilsl Rss [1] BEIHYANMIO HAC epeBBIYUCINTS [1]
JICTIEPCHH M M3MEHUYMBOCTH Y-TIEPEMEHHBIX Y'2,¥'3
[1]: A*2=2.2888858, 1."3=0.9836 (0HM BXOAAT B COCTaB
DIIEMEHTOB MATpPHUIIBI HOBBIX auctiepcuit A'ss). s
ctpykTypbl (C*ss, A*ss) HEOOXOMMMO MOIEITHPOBATE
CBOM MaTpullbl  3HAYEHUW Y-U3MEHUMBOCTEH, z-
n3MeHynBocTeit. JIpa crosbua B matpumax (Ctss,
A¥s5) U3 CTPYKTYpPBI, COOTBETCTBYIOT 2 pealbHbIM
OMOXMMHYECKUM pEaKkIMsSM CaMOOYMINEHHs, a 2
cron6ia marpuibl C*ss u3 mapel Matpui (C*ss,A™ss)
u 2 uncna A*;=2.2888858, 0. A"3=9836 wu3 marpuirst
A*ss=diag(1.1756142, 2.2888858, 0.9836, 0.3906,
0.1613) ONpPENENsIOT, Kak IOKa3aHO HHXKE,
HexuMudeckue Gopmysr MmogenbHbIX BITK-peakiim:
XOK-peakuun:  Y*ip=2"2*(-0.4509)+z"i3*(-0.5982)+
7'4*(-0.6377) wm  y'i3=z'i1*0.5888+2%,)*0.4582+
7%5*(-0.6204).  TlepecmoTp GOPMYIT H CMBICIOB
HEKOPPETUPOBAHHBIX Y-IIepEMEHHBIX VAPRTAEY
MO3BOJIUT HAMTU M BBIYMCIUTh MaTeMaTH4YecKue (He
xumuueckue)  Qopmynsl Ui 2-X  peanbHBIX
He3zaBucuMo mporekaomux BIIK- u XITK-peakiuit
camMoouMIleHHss Boabl 12 BogoemoB.  OTH
BBIYHCIISIEMBIE PEAKIMH aJE€KBATHBI MPOHUCXOISIINM
B INPHUPOAE PEaKUHUsIM, MOTOMY 4YTO X (hopMyIisl
00OCHOBaHBI M HCIIONB3YIOT PEATbHBIM JaHHBIM,
coOpaHHBIM B BOJAaxX yKa3aHHBIX 12 pek W o3ep.
MoenupoBanne 3HaYEHUH Y-TTepeMEeHHBIX Y2 1 y'3
JOJDKHO OBITH TPOBENEHO UI BCEX 3HAYCHUH Y-
M3MEHYMBOCTEH Z-M3MEHYMBOCTEH W 1O (hopMynam
OM T'K. Mogensabie Matpuna Y*ms (Tabmuma 3),
MaTpuna Z-nepeMeHHbIX Z'ms=Y*msC*Tss,(Tabmuma
4). Tlpm wMoaenupoBaHUM YHWCIOBBIX 3HAUYECHUH
a5eMeHTOB Matpull Y¥ms, Z*ms , COOTBETCTBYIOIINX
dbopmynam u3menunBocteit BIIK- u XOK-peakiuii
(y-miepeMeHHBIX ¥ Z-TIEpEeMEH HBIX) MBI JIOJDKHBI
MOJIY4UTh HU(POBOE, CMBICIOBOE IOATBEPIKICHUE:

1) cymectBoBaHMs (opMyN  BBIYMCISIEMOM
peaku «OHOIIOTHYECKOTO TIOTJIOLIIEHUS
B3BEIICHHBIX BELIECTB PACTBOPEHHOTO KHCIOPOIA»
(BITK-peaxus) 1 XUMHUYECKOW PEaKIIUN «OKUCICHHS
MOHOB aMMOHHSI (Z1), B3BEIICHHBIX BeleCTB (Z3, (3a
CYET HAJIMYUS B BOJIE XMMHYECKHU ITOTJIOIECHHOTO (B
coOpaHHBIX B TaOMUIly peabHBIM XHMHUYECKOTO
aHanmu3a mpoO Boxbl B 12 pekax, o3epax, MMeeTcCs
n3MepenHas Macca XIIK, Zs) 1 nmorsorniaromero HoHsI
aMMOHHUSI, B3BEIICHHbBIE BellecTBa (B €CTECTBEHHBIX

YCIIOBUSIX BOJOEMOB) KHCIOPO/Iay;

2) peanbHOro (hakTa JEJCHUS OJHOTO pecypca
OMOXMMHUYECKUX pEaKIMH — HW3MEPeHHOW MacChl
PACTBOPEHHOIr0 KUCIIOpona (Zix) Ha 2 pacxomyembie

(mpu Tpate pecypca) dYacTH - BBIYHCIISCMEBIC
«OHMOJIOTHYECKH ~ AKTHBHOTO KHCIOpOoAa» U
«XUMHUYECKH AKTHBHOTO KHCIIOpOJIay. B

pa3padaTbIBaeMbIX MaTeMaTHYEeCKOH M KOTHUTHBHOM
MOZEIISX JIOJDKEH YYUTBIBaThes (aKT: ONUH
HW3MEpEeHHBId pecypc — Macca pPacTBOPEHHOI'O
KUCIIOpOZa B paMKax MoJelel pasmensercss IIo

¢byHknusM Ha 2 peakinuu. Paspabotke  2-X
BBIYHMCIUTEIBHBIX (GOpMYyJ 2-X peakuuid u 2-X
«OMOJIOTHYECKH ~ aKTUBHOTO» W «XMUMHYECKH
aKTMBHOTO» JUIA  pecypca -  PacTBOPEHHOT'O

KHCIIOpO/Jia, TOCBSIIEHO JIaHHOE HcciefoBanue. B
(opMyIax JOIDKHBI 0TOOPAKAThCS BCE ECTECTBEHHBIE
OTpaHWYCHUS Ha BEJIMYMHBI H3MEPEHHBIX PECYPCOB U
pacxonyeMbIX (B paMKax MaTeMaTHYeCKOH MOJEIH)
B3BCLICHHBIX  BEIIECTB, BHIOB PACTBOPEHHOTO
kucnopoza. Harmpumep, ecin B Bosie BoJjoeMa B OJTHOM
BIIK-peakunu pacxomyeTcs OOJbIIe PacTBOPSHHOTO
KHCIopoAa  (MMEBIIET0 K  Hadaly  pPEeakuuu
M3MEpPEHHOE Zp), TO B TOM ke BomoemMe B XOK-
peaKIy pacxogyeTcs MEHbBIIE PACTBOPEHHOTO
KUcliopoAa (MMEBIIEro K Hadally peakiHud TO IKe
HU3MEPEHHOE Zip).

Paccmotpum ciyuail Korza M3BECTHBI CMBICIIH
(paz-cnaraeMbIX (Z-IEpEMEHHBIX) M CMBICT (pa3bl-
cymmbl  (Y-mepemenHoit). Kaxnmoe CJIOJKHOE
(KOTHUTHBHOE) 3HAaHHE COOTBETCTBYET H3BECTHBIM
CMbICTIaM  cilaraeMbelx. HeoOXoauMo —mMo-HOBOMY
TIEPECMOTPETH bopmysI n CMBICITBI
HEKOPPEIUPOBAHHBIX Y-TIEPEMEHHX Y2,Y3 U HAWTH

peambHBIC  3aBHCHMBIC  Y-TIepeMeHHble  Y'o,Y¥'3,
MOJENMPYIOIIME  pealbHble  peakuud H  HX
BBIYKCIISIEMbIE MareMaTH4ecKue (bopMmyJibL,

MOJIEJIBHO OTPaKaoLMe KOJIUYECTBEHHbIE CBOMCTBA
peakiuii.

HcxonHbie 1aHHbIE

HcxomHbiM  OOBEKTOM  SIBISIETCS
coOcTBeHHBIX BEKTOpPOoB  Css,
KoppermsiinoHHoW — Marpuue  ((Zi,zj)-Koppensiuuit)
ROs=(1/m)Z07sZ0s. B cTammapTM30BaHHOI
Marpune Zms={zjj} 3HaYCHHH 5 Z-TIEPEMCHHBIX, C
MMEHaMU-CMbICIaMH — Macca B 1 juTpe BOIbl 5
(puU3HKO-XMMHUYECKMX BewecTs (Mr/(m%):

HMOHBI aMMOHUS (Z1), PaCTBOPCHHBIN KHUCIOPOJ
(z2), B3Bemennsie BemecTBa (Z3), BIIK(z4),XTIK (zs).
3HAUCHUSIM TATH  Z-TIEPEMEHHBIX  COOTBETCTBYET
MaTpullia 3HaueHUH 5 Y-TiepeMeHHBIX Y m5=ZmsCss,

MaTpuIa
BBIYMCIICHHASL 10

rmne  Css={Cik=  corr(ziyw}-matpuma  (z1,Y))-
KOppEesIuii ((Css= 1/m) [Ym5[\_155] szs).
I[I/IaFOHaJ'ILHLIe JJIEMCHThbI MaTpulbl

Ass=diag(rs,...,As) ABIAIOTCS — OUCIEPCHAMH 5 Y—
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HepEMEHHBIX: Ass=(1/m)Y s Y ms=diag(2.3331,
1.1802, 0.9349, 0.3906, 0.1613). Marpuma (z1,Y;)-
koppemsitmii  [2] Css=  {cCik=corr(zi,yx)} sBisercs
MaTpuleil COOCTBEHHBIX BEKTOPOB [UISi MaTpHIIbI
(zi,2j)-xoppemstmii Rss | Rss Cs5=Cs5As5. COBMECTHO €
STUMH  COOTHOINCHUSMH HWCXOAHBIMH  JaHHLIMH
SBJIAIOTCA MaTPHIBL, OOpasyroIKe COOCTBEHHYIO
cTpyKTypy — mapy MaTpuil (Css,Ass) 1 IMEHA-CMBICITH

BBIYHCIISIEMBIX TIEPEMEHHBIX Y1,Y2, Y3 U UX (OPMYIIbIL:
Yi1=2i1*0.4861+2j,*(0.7214-0.5800)+
7i3)*0.5292+7i4)*(-0.4432)+2i5)*0.5169,
yi2:Zi2)*(-0.7165)+Zi3)*(-0.4054)+Zi4)*(-0.4979),
yi3:zi1*0.4480+ Zi2*0.5713+2i5*(-0.5622).

Taoaunma 1
V4] Z3 Z4 Zs C1 C2 C3 Ca Cs
1.0000 0.1096 0.3888 -0.6098 0.3026 0.4861 0.2650 0.4480 0.6563 -0.2491
0.1096 1.0000 0.3285 0.0539 -0.0285 0.1414 -0.7165 +0.5713 -0.2937  -0.2325
0.3888 0.3285 1.0000 -0.2139 0.7258 0.5292 -0.4054 -0.2630 0.2043 0.6669
-0.6098 0.0539 -0.2139 1.0000 -0.3654 | -0.4432 -0.4979 -0.2961 0.6322 -0.2614
0.3026 -0.0285 0.7258 -0.3654 1.0000 0.5169 -0.0651 -0.5622 -0.2039  -0.6090
Tao6auna 2
AR AP AR 7 s ¢t ch c*3 C*s C's

1.0000 0.8577 0.0184 0.4116 0.4636 | -0.5054 0.1351 0.5888 0.2293  -0.5719

0.8577 1.0000 0.2372 0.4137  -0.0090 0.4429 -0.4509 0.4582 0.5887 0.2098

0.0184 0.2372 1.0000 0.7534  -0.0252 0.2584  -0.5982 -0.2135 -0.2418 -0.6865

0.4116 0.4137 0.7534 1.0000 0.2659 0.6842  -0.6377 -0.1136  -0.0047 0.3351

0.4636 -0.0090 -0.0252 0.2659 1.0000 0.1162 0.1178 -0.6204 0.7365 -0.2129

HMeeM crcTeMy MHOTOMEPHBIX YpaBHEHHI [3-5]
KOTHUTUBHBIX CMBICIOB TIEPEMEHHBIX (C y4YETOM
TOJIBKO BECOMBIX «BECOBY):
eMbIci(Yi1)=cMbIci(Zi1)*0.486 1+cmbici(2is) *0.5292+
CMBICTI(Zia)*(-0.4432)+cMmbici(zis)*0.5169,
eMbICT(Yiz)=eMbICi(Zi) *(-0.7165)+cmbic(ziz)* (-
0.4054)+cmbici(zis)*(-0.4979),
cmbici(Yiz)=cMbicn(Zi1)*0.4480+
eMbIci(Zi2)*(0.5713)+ cmbicn(zis)*(-0.5622).

UMeHa-CMBICIIBI  Z-TIEPEMEHHBIX!  MO3BOJIAIOT
OTIPEJICTINTh CMBICTH 3 Y-TIepeMEHHBIX Y1, Y2, V3!
cmbicn(Yio)=«bIIK-peaknns TTOTJIOICHUS
OMONOrMYECKN aKTHBHBIM KMCIIOPOZOM B3BEILIEHHBIX
BeriecTBy. [IpuemiiemMsl 6osiee KOpoTKHe Ppasbl IS
nepenaun cmbicia(Viz) - « BITK-peakiust mormomneHns
6MOIOrMYECKN aKTUBHBIM KMCIIOPOIOM B3BEIIEHHBIX
BemecTB», «bBITK-peaxiusy.

IMepemennas numeet cmbica: cMmbici(Yis)=«XITK-
peakuusi - peakuuss XUMHYECKOro IOTPeOJIeHUs
(oKuCNIeHNs1) XMMHYECKH AaKTUBHBIM KHCIOPOAOM
peareHTa HMOHBI aMMOHMS M Jpyrux». Koportkas
¢paza «XIIK-peaknusi» Taxke IepeaaeT CMBICT Y-

! Zhanatauov S.U. Digital model of chemical reactions absorption
of gas pollutants. Journal of Computational Technologies,
Novosibirsk,(In Russ.). (In print).

TepeMeHHOH Y3. OTH 2 Y-TIepeMeHHBIC Y,Y3 CBOUMHU
tdopmynamu BeBIsIIOT 2 peakiuu: BITK-peaximiro,
XIIK-peaknuto, 0OyCIOBJICHHbIE MPHUCYTCTBHEM
HU3MEPSEMBIX Z-TIOKa3arernei Z4(KOMYIECTBO
KUCIIOPO/Ia,  M3pacXoJ0OBaHHOE Ha  a’poOHOe
6I/IOXI/IMI/I'-ICCKOC OKHCJICHHC noa ZleﬁCTBHeM
MHUKPOOPIaHM3MOB (OJJHUX B3BEIICHHBIX BELIECTB) U
pa3iioKeHne HECTOMKUX OPTaHMYECKUX COCIMHEHHH
(npyrux B3BELICHHBIX BewmIeCTB B 1 11 BOBIL)),
Z5(KOJIMYECTBO KUCIIOPO/Ia, M3PACXOA0BAaHHOE Ha JIIs
OKHCIICHHS BpEIHBIX BemlecTB B 1 11 Boxbl). Jpyrux
peakuuii, kpome BIIK- peakmun u XIIK-peakuuu,
HeT.

MaTpuubl cOOCTBEHHBIX CTPYKTYP

JJISl Z-TiepeMEeHHBIX, Y-nepeMeHHbIX

[epemennas Yi,umes Qopmyny VYi1=zi1*0.4861
+22*0.1414(0.7214-0.5800)+2i3)*0.5292+7i4) *(-
0.4432)+ z5) *0.5169, mnotepsm  (HoOpMaTBHO
MIPUCBOCHHBIN CMBICT M3-3a TOTO, YTO MBI (ITOKa3aHO
B cTarbe [1]), yMEHBIININ AUCIEPCUIO MEPEMEHHOMN
y1 1o 1, 1756142, Ocranuck TOJBKO 2 CMBICIOBBIE
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IIEPEMEHHBIE Y2, Y3 — OHHU MMEKT pasHbIE:
OMOJOTHYECKUI ¥ XUMUYIECKUI cMBICTH. CMBICIOBAS
nepemeHHas Y, wumeeT cMmbicn BIIK-peakmumn:
cMmbicn(Yz)=«peakuus bBIIK» =«mornomenue mpu
npucytctBur O, IPU STOM 3HAK MHHYC «BECay €22=(-

0.7165 yka3pIBaeT Ha  YMCHBIIEHHE  MacChl
HOIJIOMAEMOr0  KUCIOPOJay). CMbIcnoBas
nepemeHHas Yz wumeeT cmbicn XOK-peakium:

cMbIci(Y3)=«peakuus XOK»=«xumuueckoe
OKHCIICHUE KHCIOPOAOM», a HMEHHO XUMUYECKU
no2noOWawumM (U3MEpPAEMca Macca NO2NOUeHHO2O
6oooti  kucnopooa, XIIK, cmbici(zs)= «XIIK»)
Kuciopooom, 3HaK TumOC  «Becay  ¢23=0.5713
YKa3bIBaeT Ha MMEIOILYIOCS MOJOKUTEIBHYI0 Maccy
KHcIopoaa). ITu MaTtemMatnuecku onucanabie BITK-
peakuus u XOK-peakuus uMEOT IS CBOHX
MareMaTHuecKux (OpMyJl HM3MEHYMBOCTEH BHJIOB
yizzZiz*(-O.7165)+Zi3*(-0.4054)+Zi4*(-0.4979),
Yis=zi1*0.4480+2i2)*0.5713+2;5*(-0.5622). OHu
UMEIOT  JUIMHHBIE KOTHUTHUBHO  OIpEZeJICHHbIE
CMBICIIH. Cwmbici(Yiz)=cMbici(Ziz)*(-0.7165)+
cMbIci(Zi3)*(-0.4054)+cmbici(zia)*(-0.4979)=
«TIOTJIOICHUE WOHOB aMMOHHS (Z1), B3BEILCHHBIX
BEIICCTB (Z3) TpPH TPUCYTCTBHUA OHOJIOTHUCCKH
aKTHUBHOTO pactBopeHHoro kuciopoaa (BITK,co=(-
0.7165,¢42=(-0.4979,cMmbici(z4)=BIIK). Cmsici (Yiz)=
cMBICH(Zi1)*0.4480 + cmbica (Zi2)*0.5713 + cmbica
(zis)*(-0.5622) npu  NPUCYTCTBHH  XMMHYECKH
akTuBHOTO KHcnopona (=XIIK, c23=0.5713, c53=(-
0.5622)),cmbicin( z5)=XITK».

Ecnu npumeHsTh KOpoTKHe Qpasbl Uil CMBICIIOB
y-TIepEMEHHBIX  Y1,Y2,Y3, TO HMEEM CMBICIOBOE
paBeHCTBO:  cMbich  (Y1)=cMbIci(y2)+cMbIci(ys).
CMBICIIM  Y-TIEpEMEHHBIX Y1, Y2, VY3 SBISIOTCS
3HAHUSIMH, COOTBETCTBYIOLIMMH  WH(MOPMALUSIM,
usMmepseMbix  gucnepcusim - disp(y1)=41=2.3331,
disp(y2)=A2=1.1802, disp(ys)=A3=0.9349. CmbicioBOC
paBeHcTBO BUAa cMBICH(Y1)=cMBICI(Y2)+CcMBICI(Y3) U
Hanmuune gosedl unpopmammu  disp(y2)=1,=1.1802,
disp(ys)=A3=0.9349 cayxur 0OOCHOBaHHEM IS
BEIYUCIICHUH JIOJICH CMBICIIOBOH HH(OpPMAIIUN B
dopmynax BIIK- u XIIK-peakumit. Cwmbiciu Y-

HEPEeMEHHBIX Y1, Y2, Y3 SBISIIOTCS 3HAHHIMH,
COOTBETCTBYIOLIMMU HMH()OPMALIHSAM, H3MEPIEMBIX
JICTIEPCHSAM disp(y1)=41=2.3331, disp(y2)=
2»=1.1802, disp(ys)=A3=0.9349, cmbici(y1)=

cMeici(y2) +cmbici(ys). TlosTomy MBI HaiimeM W3

hopmyiisi Yi1=2i1*0.4861+2;,*0.1414(0.7214-
0.5800)+2i3)*0.5292+ Zia)*(-0.4432)+2i5)*0.5169
00beMBbl  2-X MO CMBICIIOBOM (KOTHHUTHBHOM)

“H(}OPMAIIUN, COOTBETCTBYIONINE 2 MaTEMaTHIECKUM
dhopmynam BITK- u XITK-peakiuii.

HoBas coOCTBeHHAsI CTPYKTYpa, MOSIBUBLIASICS B
pe3ynbTare  BBIUMCICHMM  JIOJIeH  CMBICIOBOM
uHdopmanuu B gopmyinax BIIK- n XIIK-peaxumi,
oOpasyer napy MaTpHuIL (As5,Css), rae
A55:diag(kl,xz,kg,k4,k5):diag(0.1613),

(1.1756142, 2.2888858, 0.9836, 0.3906, 0.1613),
1.1756142+2.2888858+0.9836+0.3906+0.1613=5.

Marpuna Css 10/KHa UMETh COOTBETCTBYIOIIYO
MO3aUKy  HWHIUKATOpOB, OTPAXKAIOIIYID  dYepe3
3aMETHBIC BEJIMYMHBI KOMIIOHEHTOB COOCTBEHHBIX
BekTOpoB ¢2 u c3. «B dopmyne BammmHON Y-
nepeMeHHON  y2  Buma  Vig=Zip*(-0.7165)+zis*(-
0.4054)+2is*(-0.4979) mnpucyrctByeT (Zis*o+zis*p)-
NepEeMCHHAs BUJA Vi2=zip*(-0.7165)+zi3*(-
0.4054)+2i4*(-0.4979), nucmepcusi KOTOpOW Jaer
CYIIECTBEHHBIH BKJIaJ B aucrepcuio Ap=1.1802 y—
nepeMeHHoN Yo». IloaTroMy B HOBOM MaTpuie
nHAUKATOpoB C+ss TOIDKHBI BHITIOJIHATHCS KPUTEPHIL:
BEIMYHMHBI KOMIIOHEHTOB COOCTBEHHBIX BEKTOPOB €22
u c32 mpessrmaioT 0.49.

«B dopmyne Yis=zi1*0.4480+22)*0.5713+ -zis*(-
0.5622) npucyrctByeT (21*3+25*y)-nepeMeHHas Bujia
2i1*0.4480+2;5*(-0.5622)». IlosToMy B  HOBOIA
MaTpune WHANKATOpOB C+ss MOMMKHBI BBITOJIHSITHCS
2-oi KpUTEpUIA: BEJIMYHMHbI KOMIIOHEHTOB
cOoOCTBEHHBIX BEKTOPOB c13 1 ¢23 1 ¢53 TpeBHIIaoT
no kpaiiHneir mepe 0.44. onxnoit u3 marpui Css,
YZIOBIIETBOPSIIONIEH 3TUM 2 KPUTEPUSIM M HMEIOLINX
Matpuiry cooctBeHHbIX uncen A'ss=diag(1.1756142,
2.2888858,0.9836,0.3906,0.1613), rae
1.1756142+2.2888858+0.9836+0.3906+0.1613=5.

CucreMbl CMBICJIOBBIX YPaBHEHHIT ISl

BIIK-peakunu u XOK- peakuun

Msl  nmMeeM 2 OHOXMMHYECKHE pEeaKIuu
CaMOOYHIICHHUS:

1)BIIK-peakmus HOTJIOIIEHUS KMCIIOpoJia
B3BCLICHHBIX BEIIECTB PACTBOPEHHOIO KHCIOPOJa
(BITK, KOMHMYECTBO KUCIOPO/IA, H3PACXOI0BAHHOE HA
a’poOHOEe  OMOXMMHYECKOE  OKHCICHHE  (HWKe
YTOYHUM OT TorfameHust kakoro Oy) mox aecTeuem
MHKPOOPTaHU3MOB (OJJHUX B3BEIICHHBIX BEIIECTB) U
Pa3JI0KEHUE HECTOMKUX OPraHUYECKUX COEAUHEHUU
(Ipyrux B3BEICHHBIX BEIIECTB), COJEPIKAIIMXCS B
HcCIenyeMoit Boze);

2)XIIK-peakist - peakuusi XUMHYECKOTO
motpebneHus (okucieHus) kuciaopogoMm a (XIIK,
CKOJIBKO HeoOxoauMo O2 I OKHCIICHHS BpPEIHBIX
YacTHWIl)  TIOKa3blBAlOT  CKOJNBKO  HEOOXOIMMO
pactBopenHoro kuciopoga O2 (HIKE YTOYHUM
KaKOT0) ATl OKHCIICHUS BPEAHBIX YaCTHIl (BPEAHBIX
BEIECTB) B 1 JI BOMBI.

«ITpn BIIK-peakuuu TIOIJIOLIEHUS
pPacTBOPEHHOTO (3a CYET HaMu4uusl OWOJIOTMHYECKH
aKmueHO20) KHUCIOPOAA, HMEIOImEro Bec  Cp=(-
0.7165) (B hopmysie cMbicia Y—TiepeMEHHOH Y2 BUIA
eMbIcI(Yi2)=cMbIci(Ziz) * (-0.7165)+cmbicn(ziz)* (-
0.4054)+cmbici(zia)*(-0.4979)), B3BEIIEHHBIX
BeIeCTB ¢ BecoM C32=(-0.4054) cOOTBETCTBYET 3HAK
MUHYC MPU 00euX Becax (MPOUCXOIUT OJUHAKOBOE
YMEHbILEHNE MacChl KUCJIOPOA Zo U MACChI BEIECTBA
23). B dopmyne  Yip=(zi2)*(-0.7165)+(zi3)*(-
0.4054)+(zis)*(-0.4979) y—TiepeMeHHOMI Y2
TPHCYTCTBYET (Ziz*a+Zia*P)-niepemennas Buga Ziz™(-
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0.4054)+2i4*(-0.4979, nucmepcust KOTOPOM JaeT YIOBJICTBOPSIIOIIIME YCIOBHSAM: KOMITOHEHT — C32=(-
CYIIECTBEHHBIH BKJIaa B aucmepcuio A;=1.1802 y— 0.4054)<c*3, ¢*'2<(-0.4979)=cs2, c'32>c*s2. [lBe
HepCMeHHOﬁ Yon. HCpCMCHHaﬂ BUJA (ZiS*OL+Zi4*B) KOMIIOHCHTHBI C32, C42 2-T0 cOOCTBEHHOTO BCKTOpa,
HazoBeM bBIIK-nepemennoii. [Ipu XOK-peaxiun SIBISIOTCA  KOOQGUUMCHTAMH  KOPPEISLMH, — UX
OKHCJIEHHsSI HMOHOB aMMOHHS (Z1), B3BEILCHHBIX 3HAQYCHUsS [0 KAueCTBCHHOM mikane Yenmoxa

BemecTB  (Z3, ¢ MambIM  «Becom» C33=0.2135)
MPOMUCXOIUT XHMHYECKasi Peakiysi OKHCIEeHHs (3a
cuer Hammuus XIIK, ¢ Becom €=-0.5622, cmotpuTe
(opmyy

embici(Yiz)=cMbici(Zi1) *0.4480+cmbicn(zi2) *(0.5713)
+cmbicn(zis)*(-0.5622)  XIIK-peakuuu ¢ HOHAMH
aMMOHUS (Z1) C PacTBOPEHHBIM KHCIOPOAOM (Z2) M
B3BCIICHHBIMH BEIICCTBAMH (Z3)) 3a CUET HATHYHS
XUMUYECKU aKmMueHO20 TIOTIIAIAeMOro Kuciopoaa (c
BecoM €23=0.5713, TPOTHBONOIOKHOCTH 3HAKOB
BECOB COOTBETCTBYET OBICTPOMY YMEHBLICHHIO
Macchl (Xumuuecku axKmugeHoco) KHUCIOpOma Z; H
MEIUICHHOMY YMEHBIIEHHIO MacChl B3BELICHHBIX
BEIIIECTB Zs. B bopmyiie
yi3:Zi1*0.4480+Zi2)*0.5713+Zi5*(-0.5622)
MPUCYTCTBYET (21*3+25*y)-nepeMeHHas BHJA
2i1*0.4480+2i5*(-0.5622), maromast CyIIeCTBEHHBIM
BKJa] B aucnepcuto A3=0.9349 y—niepeMeHHOH Vs.

Ilepemennas Bunma (2:*6+z5*y) Hazosem XIIK-
IIEPEMEHHOM.

Mpst TTOJTYIHITH (cmoTpuTe [ 2
JOMHHHUPYIOIIIME JIUCIEPCHH BMECTO 3-X paHee
BBIUMCIICHHBIX JAMcCIepcuil. OTu 2 jaucnepcuu
712=2.2888858, A3=0.9836 cootBerctByeT 2 BIIK- 1
XIIK-peaknusm, UMEIOLIUX MaTEeMaTU4ECKHE
dopmynbl  BUIOB  Vip=Zip*(-0.7165)+z;3*(-0.4054)+
2i4*(-0.4979), Yis=2i1*0.4480+2i2)*0.5713+z;5*(-
0.5622). BIIK- u XIIK-peakiusM COOTBETCTBYIOT
cBou niepemennsie: BIIK-niepemennas (ziz*o+zis*P) u
XIIK-niepemennas (2:*6+z5*y). nst mapsl Marpui
(As5,C*s55) HaM HEOOXOIUMO CMOICTTUPOBATH XOTSI ObI
onuy matpuiry C'ss, IMEIONIYIO ONN3KHE 3HAUCHHUS
napametpos (a, B), (8,Y) B KOMIOHeHTax 2-0ro u 3-ro
coOcTBeHHOTO BekTopa. OJ1HA U3 MOJEIBHBIX MAaTPHI
C*s5 mpuBesieHa B Tabmwuiie 3.

BerunciaurenbHble HexumMuueckue GopmyJibl

BIIK- u XOK-peakuum # MHAUKATOPbI
3HAHUH

BIIK-nepemennas  (zis*atzia*B) u  XIIK-
nepeMeHHas (Z1*0+25*y) UMEIOT pa3sHble WHTEPBAIIBI
3HaueHW#  juis  mapametrpoB  (a,fB),  (3,y).
CMoaenupoBaTh 33/laHHbIC 3HAYEHUS KOMIIOHEHT
c32=(-0.4054), ¢42=(-0.4979 2-ro coGCTBEHHOTO
BekTopa s 3HaueHus  Ziz*(-0.4054)+zi4*(-0.4979
BIIK-peakuuu (cMopenupoBats Matpuiy Css U3 mapsl
Matpull (Ass5,Css)) Ml He cMoxkeMm. [lapa Hammmx
MOJICNIBHBIX 3HaueHu# () MODKHA TMPHHAUICKAT
uaresany  ((-0.4979, -0.4054), conmepxaiyro
3aJaHHbIC 3HAUCHUS] KOMIOHEHT C32=(-0.4054),c40=(-
0.4979. chopmynupyeM KpuTepuii 3 : MOACTbHAS
marpuna C'ss u3 mapsl Matpun (Ass,C'ss) J0DKHA
HMETh 3HAYCHUS KOMITOHEHT c32,c42,

MPUHAICIKAT HHTEPBATY «yMepeHHas» — ot 0,3 1o
0,5. K aroMy uHTEpBady AOKHBI IPUHAANIEKATH U
HAIIId MOJICJIbHBIE 3HAYCHUS C 32, CTa2.

llpyrass mapa Hammix MOJETIbHBIX 3HAYCHUUN
(c*13,c"53) MOMDKHA NPUHAIJICKATD IPYTOMY HHTEBAITY
mikansl Yeaaoka: «3aMeTHas koppensuus» - ot 0,5 10
0,7. Kommonenrsr  ¢13=0.4480,c23=0.5713,c53=(-
0.5622) 3-ero coOGCTBEHHOTO BEKTOpA MPUHAIIECKAT
UHTEPBAly «3aMETHas KOppENsIHsS» [0 IIKaje
Yennoka. ITapa Hammx MOAENBHBIX 3HaueHHH (8,Y)
JIOJDKHA MPUHAUISKATh HHTEBAlly, COAEpIKaleMy
3aJaHHbIE  [OJIOXKHUTEIbHBIE W  OTPHLATENbHbIC
3HadeHusT KOoMmIoHeHT c13=0.4480 ¢*23=0.4582,
C+53=(-0.6204).

B crapoii coberBennoit cTpyktype (Ass,Css) 2
CMBICJIOBBIC TICPEMCHHBIC Y2,Y3 HUMCIOT (POPMYJIBL:
Vi2=Zi2*(-0.7165)+2i3*(-0.4054)+2i4*(-0.4979),
Yis=zi1*0.4480+2i2)*0.5713+2i5*(-0.5622). [TepBoii
(hopMyJie COOTBETCTBYET HaOOp MHIUKATOPOB (C2o=(-
0.7165),c32=(-0.4054),c42=(-0.4979). Bropoit
dbopmyne  Vis=zi1*0.4480+2i2)*0.5713+2i5*(-0.5622)
COOTBEeTCTBYeT Habop wuHmUKaTopoB (c13=0.4480
¢23=0.5713, ¢53=(-0.5622)). 3naku B «Becax» Cz2=(-
0.7165)=corr(y2,z2), c23=corr(y3,z2)=0.5713
MIPOTHUBOIOJIOXHBL.  3HAK MHHYC COOTBETCTBYET
TOTJIONIEHUI0  Onmosorndeckn aktuBHoro Oz ( ¢
HU3MEHUYMBOCTBIO Z2 B (GOpMYIIe Y2) U XHUMHIECCKOMY
pacxomy Kkuciopojga (¢ HU3MEHYUBOCThIO Z2 B
dbopmyne y3). IlpucyTcTBHE HW3MEHYHMBOCTH Z2
O3HaYaeT: Macca, COOTBETCTBYIOUIAs U3MEHUYHMBOCTH
Z», NEATCS HA 2 4aCTH — OJTHA BXOAHMT B hopmyiy Y2,
npyras - B Qopmyry Y3, mosromy l-as macca
MEIJICHHO YOBIBaeT (IIpH Pa3NIOKEHHUH B3BEIICHHBIX
BeriecTB ¢ normomieHuem Oy), Apyras macca — Ooee
OpICTpo yOBIBaeT (TPH OKHCICHHU KHCIOPOIOM-
pearearom). B momenbHol Marpuiie C'ss mis Hac
Ba)KHBI 3HAKW MUHYC B 3HaueHUH C*22=-0.4509 u 3HaK
mroc B 3HaueHnH ¢23=0.4582, a He nx abCONIOTHBIE
BENUYMHBI.  BBINOJHEHHE HEPaBEHCTBA C22<Cp3 B
maremaTtrdeckux (opmynax BIIK- u XITK-peaximii
HUMEET MECTO, HO 3HAYEHUS JAPYTHX «BECOBY B (Ct3o=(-
0.4054), C+42:(-0.4979), C+13:O.4480, C+53:(-0.5622))
MozepHoM Matpuiie C'ss TOMKHBI OBITH OIU3KUMU K
3HAYCHHSIM «BECOB» peanbHoit MaTpuilsl Css.

B HoBo# cobcrBenHoN cTpykType (A*55,C's55)
HaiizeHa matpuiia C'ss, BBIICTICHHBIC KOMITOHEHTHI 2-
X COOCTBEHHBIX BEKTOPOB, KOTOPOH YJOBJIETBOPSIOT
Kputeputo 2, npusenena B Tabnune 4. Haiinenusie
MOZIeJIbHbIE Ha0Opbl MHJIUKATOPOB M3  CTapoii
Mmo3zauku: (¢*22=-0.4509, ¢*3,=-0.5982, c*4,=-0.6377),
(c*13=0.5888, ¢"23=0.4582, c*s3= -0.6204. HabGopy
peanbHbIX 3Ha4YeHHH KoMMOHEeHT (c22=(-0.7165),
c32=(-0.4054), ¢4=(-0.4979) HaiineH MoOICIBHBII
Ha0Op KOMIIOHCHT 2-T0 COOCTBEHHOTO BEKTOpa W3
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marpuisl Css  (c*22=-0.4509, c¢3,=-0.5982, c*so=- Matpuna Y*ms Y-H3MeHYHBOCTEH U MAaTPHIA

0.6377). a Habopy pealbHbIX 3HAYCHUN KOMIIOHEHT

3-ro coOcTBeHHOTO BekTOopa u3 MaTpuilbl Css
(c13=0.4480  ¢23=0.5713, ¢53=(-0.5622)) wnamwu
HaiilecH MOJCNHbHBIA HAOOp KOMIIOHEHT  3-TO
cobcTtBeHHOro  Bektopa w3 Martpumbl  Clss

(c*13=0.5888, c¢*23=0.4582, c*53= -0.6204. HaiijeHHbIE
MojenbHbIe 3HaueHus: «BecoB» bBIIK-nepemenHoi
(c*32=-0.5982) u XIIK- mepemenHol (c*s3= -0.6204)
mo aOCONIOTHOH BeIMYMHE HEMHOTO IIPEBBHIIIAOT

peanbHble 3HaueHus «BecoB» BIIK-nepemennoit
(c32=(-0.4054)) u XTIK-mepemennoit (cs3=(-0.5622)),
a 3HAaKM 3HAYeHMH — coBmajgarT. JlocTUTrHyTa

aICKBaTHOCTh MOJCJIBHON MaTpuibl «BecoB» C'ss
peanbHOl Matpuile «BecoB» Css. Temeps HaiimeHHas
napa Marpuil ((A*ss,C'ss)) MMeeT APYryr MaTpuily
(Z+i,Z+j)-KOppeJ'ISILII/II7I R+55 . R+55 C+55:C+55A+55. Bun
Matpuibl R*sstipuBesieH B yieBoit yactu TaGumuisl 4,
€€ DIIEMEHTHI OTPaXKAIOT 3HAUCHUS! KOAQ(UIIEHTOB B
HOBBIX (popMyJax 2-X BbUHCIseMbIX peakunii: BITK-
peakuus, XOK- peakuus, €CTECTBEHHO
IpOTEKAIUX B BOAax 12 pek, 03ep Kak peakiuu
CaMOOYHILEHHSI BOABIL.

Z*m5=Y *msC*Ts5 Z-m3MenunBoCTEi

Hosoii crpykrype (C*ss, A*ss) COOTBETCTBYIOT
CBOM MaTpUlbl  3HAYEHUH y-U3MEHUYMBOCTEH 2z-
U3MEHYMBOCTEH. J[Ba cTONIOLA MAaTPHIL U3 CTPYKTYPBI
(C*ss, A'ss), COOTBETCTBYIOT 2  pealbHbIM
OMOXMMHUYECKAM  PEaKIUsAM CaMOOYMILNCHHS, 2
cronbna marpuilsl C*ss u3 mapet matpuir (C'ss, A¥ss),
2 gucna *,=2.2888858,0. A*3=9836 u3
A*ss=diag(1.1756142, 2.2888858, 0.9836, 0.3906,
0.1613) ompenenstor npyrue GopMyJIbl MOJACIBHBIX
BIIK-peakunmu:, XOK-peakiuu: Y=z i*(-
0.4509)+z*i3*(-0.5982)+7%4*(-0.6377) (mpu (c'2o=-
0.4509,c¢%3,=-0.5982,¢*4,=-0.6377)) u
y'i5=z"11*0.5888 +z*i2)* 0.4582+z%5*(-0.6204) (mpm
C+13:0.5888, C+23:0.4582, C+53: -0.6204).

Bocnonb3yemMcst  afeKBaTHOCTBIO  MOJEIbHBIX
apamMeTpoB peajbHbIM MapaMmeTpam B (GopMyiax
moaenbHbIX  BIIKpeakmumun, XOK-peakumu u
CMOJIeTTUpyeM MaTpuLbl Y-u3MeHuuBocteil (Tabmuma
3) z-u3menuunBocteii (Tabnuia 4).

Taoauna 3
1| -36069 | -1.1276| -1.2506 | 0.2897 |  0.0935
2| -1.3605| -0.0339 | 0.9469 | 0.3136 | -0.1616
3| -15117 | -0.2038 | 0.8458 |  0.5293 | -0.2508
4| 00123| 05134 04658 | -0.8228 | -0.7598
5| -04208 | 31277 | 11047 | -0.0225 |  0.2801
6| -05589 | 05155 | 1.6735| -0.8666 |  0.1844
7| 09581 | -0.7813| 00812 | -0.2789 |  0.4498
8| 06615| -0.6114 | 04143 | -0.1874 |  0.8918
9| 16241 | -0.7483 | -0.6948 | -0.5351 | -0.2861
10| 11603 | -0.8964 | -0.7686 |  -0.044 | -0.1876
11| 19489 | 04044 | 07923 | 15455 | -0.1033
12| 11027 | -0.1584 | -1.3021 0.079 |  -0.1504
Taoauua 4
1| -07434 | 02208 | 17391 | 0.7065 | -1.3049
2 | 03755 | 04966 | 05959 | -0.1286 | 0.3875
3 | 01802 | -0.4009 | 0.1285 | -0.1904 | 1.3349
4 | -1.7559 | -1.6266 | 0.2578 | -0.4497 | -0.4176
5 | 07921 | 17176 | 05532 | 0.9686 | -1.6653
6 | 1.8034 | 16121 | 0.6168 0.883 1.1533
7 | 13255 | 04772 | 01219 | 14548 | 1.7099
8 | 04949 | 00526 | -08963 | 0.1912 | 0.2169
9 | -11411 | -15127 | 00941 | 0.2674 | 0.3119
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10| -0305 | 00697 | -0.3066 | -0.9946 | -0.6922
11 | -0.0729 | -02267 | -2.6167 | -25046 | -0.5704
12 | -0.9532 | -08796 | -0.2876 | -0.2035 | -0.464
4
3 /\
2 AN [\
1 \
0 .
4 5 6 7 9

1y 2 model

y 3 model

Pucynoxk 1. lnnamuxu 3Hayennii y-uzmenuusoctu (y BIIK-peaxuuu
(yi2=z*i2*(-0.4509)+z*is*(-0.5982)+z*i4*(-0.6377)) U Y-U3MeHUMBOCTH

XOK-peakuuu (yiz=zi1*0.5888 +zi2)* 0.4582+zi5*(-0.6204))

By 2mod

My 3 mod

PucyHok 2. YnopsiioueHHble TUHAMMKH 3HAYEHUH Y-U3MEeHYMBOCTH
BIIK-peakuuu n y-uzmenunoctu XOK-peaknun
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HZ6a My2 model

Z6a

Pucynok 3. Pecypcoo0ecne4eHHOCTH «0H0JI0THYeCKH
aKTHBHBIM KHucjopogom» BIIK-peakuun

3
2
T — N
0

VAR

B Zxa My 3 model

0 1 12 13 14

Pucynok 4. Pecypcoo0ecneueHHOCTh «<XUMUYECKHU
aKTHBHBIM knciaopogom» XOK-peaknnn

Borunciisiemble  HeXMMH4YecKHe (OPMYJIbI
«OMOIOTHYECKH aKTHBHOIO» W  «XHMHYECKH
AKTHBHOI'0» PACTBOPEHHOI0 KHCJIOPOaa

B dopmyre Yi2=zi2*(-0.7165)+zi3*(-
0.4054)+74*(-0.4979)  W3MEHYMBOCTH Zp HMEET
CMBICTT «OMOJIOTMYECKH AaKTUBHBIM KHCIOPOI» (B
BIIK-peakuuy TOTIOMICHAS KMCIIOpOJa), HHAYE
Oy/seM MMeTh KOTHUTHBHBINA JUCCOHAHC CMBICIIOB B
CMBICTIE TepeMeHHOM y*2: cMbIci(y*2)=cMbIci(Z*2)*(-
0.4509)+cmpici(z*3)*(-0.5982)+cmbic(z* ) *(-
0.6377)= «OWOJOTHYECKH AKTHBHBIA KMCIOPOI»+
«B3BelIeHHble  BemecTBant+  «BITK». CMbICHT
NepeMeHHOM vt 00beaAnHSIeT yuacrue
«OMOIOTHYECKH AKTHBHOTO KHCIIOPOIa»,
KOJNIMYECTBEHHO BBIpakeHHOro B Mr\mM®  uepes

HM3MEPEHHOE 3HaUeHHE OMOJIOTMYECKH HOTJIONEHHOTO
kucnopona (BIIK) B mpomecce mpeBpaiieHus B
JKUJAKYIO a3y B3BEUICHHBIX BEHICCTB. [IPHCBOUTH
JIpyroii cmbicn mepemenHod z'; B dopmyne
eMbIci(y*2)=cMbIci(Z*2)*(-0.4509)+cmbicn(z*3)*(-

0.5982) +cmbicn(z¥4)*(-0.6377) MBI He MOXEM.
JlaHHOE CMBICIIOBOEC PABEHCTBO, MPHUTOIHOE TOJBKO
JUIA OKCIICPUMEHTAJBHBIX JaHHBIX 12 o03ep, pek
BocTounoro Kazaxcrana, TIPEAINCHIBAET
(KOTHUTHBHO OTpenAessieT) BEIICICHNE HOBOTO
rmoKaszaTens (MOJCITBHOM BaJMIHOW MEPEMEHHOIT) co
CMBICIIOM  «OHMOJOTHYECKH AaKTHBHBIH KHCIOPOI»
Z6a=(2*2)*(-0.4509). Ham HOBBIA [OKa3aTellb 10
BEIMYMHE OTIMYACTCA OT BEIHYHMHBI HM3MEPEHHOTO
3HAYCHUS TIOKA3aTEIsT «ONOIIOTHUCCKH MOTIIOIICHHBII
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kucnopon» (BIIK, z4). V3MeHUMBOCTH MOKa3aTest
Z5a=(2"2)*(-0.4509) ropasmgo MeHbIlle H3MEHYHBOCTH
nokasareist y*o: Ha PucyHke 3 Bu3yanusupoBaHa 3Ta
pecypcoo0ece4eHHOCTh «OHUOJIOrNYeCKH aKTHBHBIM
kucioponom» BITK-peakium.

Y XOK-peakuun Yy-u3MeHIHBOCTh (€ popMyInoit
y+i3:Z+i1*0.5888+Z+i2)*0.4582+Z+i5*(-0.6204)
W3MEHYMBOCTh Zip HMMEET CMBICH «XHMHYECKH
aKTHBHBIN Kuciaopoa» (B XOK-peakunu OKHCIEHUS
KHCJIOPOJIOM HOHOB aMMOHHWA (Z1)), MHaue Oyaem
MMETh KOTHUTUBHBIN AMCCOHAHC CMBICIOB B CMBICIIE
nepeMenHol y*s: cmeicn(yis)= cmbici(zi1)*0.5888+
cMBIC(Zi2)*0.4582+cmbicn(zis)*(-0.6204)=macca
MOHOB  aMMOHHMA +  «XMMHYECKH  AaKTHUBHBIH
kucnopom»+macca «XITK». CMbIci nepeMeHHyIo v,
00BeTuHseT (byHKIHOHATIBHOE JieiicTBre
«XMMHYECKH AKTHBHOTO KHCIIOPOAa»,
KOJIMYECTBEHHO BBIPAKEHHOTO B Mr\M®  4epes
U3MEPEHHOE 3HAYeHHE XUMHUYECKU IIOIJIOLIEHHOrO
kuciopona (XIIK) B mpomecce OKHCIEHHS MaccChl
noHoB amMoHMs. OKHCh aMMOHHSI H00aBiseTCS B
okuch Bojmopoxa (B Bomy, H»0), B Koropoii
npoucxomut XOK-peakuuns. @opmyna XOK-peaxmmm

npuBeaeHa  Bole,  (GOpMyaa  U3MEHUYUBOCTH
«XUMHUYECKH AKTHBHOTO KMCIOPOAA» HMEET BHJI
2a=(2i2)*0.4582, ero  W3MEHUYMBOCTH  MPAMO

MPONOPIMOHANBHA HM3MEHYHUBOCTH PACTBOPEHHOTO
KHCJIOPOA. H3meH4unBOCTH MIOKa3aTeIs
Zxa=(2i2)*0.4582 MeHbIIIEe H3MEHYMBOCTH [TOKA3ATEIS
y*s: Ha Pucynke 4 BU3yaJIM3UPOBaHa 3Ta
pecypcoo0ece4eHHOCTh «XUMHUYECKH aKTHBHBIM
kuciaoponom» XOK-peaxuuu.

[IprcBOUTH OpPYToi CMBICT MEpEeMEHHOU Z'3 B
thopmyne cmbicn(Yiz)=cMbIci(Zi1)*0.5888+
cMBICI(Zi2) *0.4582+cmpbicn(zis)*(-0.6204)=macca
MOHOB AMMOHUS+«XUMHYECKN AKTHBHBIN
kuciopoay+macca «XIIK» MbI He MoxeM. ITo
CMBICIIOBO€ PaBEHCTBO, MPUTOJHO TOJBKO JUIA

SKCHEPUMEHTANBHBIX ~ JaHHBIX 12 o03ep, pek
Bocrouynoro KazaxcraHa, KOTHHUTHUBHO OIpEIEINsET
(IpeanuceIBaeT)  BBIACIICHHE JIpyro  HOBOI'O

nokasaress (MOJEeNbHON BaIUIHON MepeMeHHOM) co
CMBICIIOM «XHMHYECKH aKTUBHBIN KUCIOPOa». DTOT
HOBBI TMOKa3aTeib IO BEIWYMHE OTINYAeTCS OT
BEJIMYMHBI U3MCPCHHOTO 3HAYCHHUS MOKa3aTels
«XUMHUYECKH MOTIIONIeHHbIH Kucmopom» (XIIK,zs).
MBI BBIYHMCIHIN, & HE XUMHYCCKU OTICIWIA OT
IPYTAX  PEarcHTOB WM  HW3MEPSIEMBIX  BHIIOB
PacTBOPEHHOTO KHCJIOpOJAa, 2 HOBBIX AaKTHBHBIX
BHZIOB KHCJIOPOJA — BEIUUCIISIEMBII «OMOJIOTHYECKH
aKTUBHBIA KHCIOpOAa» (BBIUMCISAEMAas BalugHAS
TIepeEMEHHAs y2), «XUMHYECKH aKTHBHBIA KMCIOPOI»
(BeruMCIIsieMasl BamuAHAs TepeMeHHas yi3). OnHu
BBISIBIICHBI W3 Pa3pabOTaHHBIX HAMH CMBICIOBBIX
YpaBHEHHI C M3BECTHBIMH CMBICIIAMHU IIEPEMEHHBIX
y*2, Y's W U3BECTHBIX CMBICIOB Z-TIEPEMCHHBIX.
W3BeCcTHBIE CMBICITBI TEPEMEHHBIX Y7 Y3 3acTaBHIIH
TOYHO CHOPMYIHPOBATH CMBICIT  OJTHOTO U3

CJIaraeéMoro CMbICIA B KaXXIOW M3 ABYX CMBICIOBBIX
paBeHCTBAX.

Kpussie Ha PucyHke 4 moka3pIBaloT JUHAMUKU
3HayeHui Y-m3meHuunBoctd (y BIIK-peakmuum c
dopmyioit  Yip=z"i2*(-0.4509)+2*i3*(-0.5982) +z*is*(-
0.6377)) u y-msmenunBoctn (XOK-peakuuu c
bopmynoit Yiz=zi1*0.5888+2i2)*0.4582+2i5*(-0.6204).
VYV BIIK-peakuuy Y-U3MEHYMBOCTb IO aMIUIUTYJE
3aMeTHO TpeBbiaeT (PucyHok 4) Y-W3MEHUHBOCTDH
XOK-peaknuu. TpeHAb! KPUBBIX MPOTHBOIOIOXKHEI
— TpHA 3HaueHud wusMeHuuBOocTH BIIK-peakuun
BO3pPAcTacT OT OJHOTO BOAOEMA K APYIOH, a TPEHN
3HaueHn? m3MeHunBocTH XOK-peakmuu — yOsiBaeT
Uil TeX K€ BOJOEMOB, CyMMBI 3HA4YeHUI
usmeHunBoctedt (Yig, Yis,i=1,...,12) pa3Hbie, 3HaUCHUSA
Z%i2, 1 Z'i3 COOTBETCTBYIOT CBOMM 3HAYEHHUSIM MACCHI
pacTBopeHHOro kKuciopona (zZip). Ecau ynopsimounts
napsl (Z'i2,2%i3) mo Bo3pactanuio Z'i,(PucyHok 5), To
BU3YaJIM3UPYETCs BBILIETIPUBEACHHAS CBS3b TPEHIOB.
Toukoii nepern6a KPUBBIX SABIISETCS BOJOEM-TOUKa Ne
2 (z*»=-0,4983761, 7*{3=0,20823152). 1151 BOTOEMOB
¢ Homepamu 3,8,9,12,10,4,11 3Haku 3HaueHuil Z i
MEHSIFOTCS OT MEHYCA K ILTIOCY, @ 3HAKW 3HAYCHUM Z'i3
— OT IuTI0ca K MuHYycy. Ecnu B Bozie Bojoema Ha ofiHY
BIIK peaknuto pacxomyercs OONbIIE paCTBOPEHHOTO
kucaopona (zZiz), To Ha XOK-peakuio pacxomyercs
MEHBIIIE PacTBOPEHHOTrO KHciopoma (Zi). 310 —
YHCIIOBOE OATBEPKICHUE PEalbHOTO (aKTa JeTCHUS
OJTHOTO pecypca — MacChl paCTBOPEHHOI'0 KHCIOPOaa
(ziz) Ha 2 pacxoJyemble YaCTH - BBIYHUCISIEMBIC
«OHMOJIOTHUECKH aKTUBHBIH KHCIOPOI» U «XMMUYECKH
AKTHBHBIN KHCIOPOI.

Panee MBI TpoBeNM  BBIYMCICHWE  JONIEH
cMbIcIoBOM nHpopManuu (B aucnepeusx 41=2.3331,
A2=1.1802, A3=0.9349) B y-TmiepeMeHHBIX Y1,Y2,Y3,
noNydeHsl  apyrue  3HadeHus:  A',=2.2888858,
A*3=0.9836. 31ech I MaTPHIBI HOBBIX AWCICPCHil
A*ss peammzoBana OC3  [7]: A*s5=>(C's5,R*ss).
Brigenenst BIIK- u  XOK-nmepemennole BHIIOB
(zis*a+zia*B), (z1*6+25*Y), u 000CHOBaHBI
paspaboranbie Qopmynsl BIIK- n XOK-peakuuii.
[IpoBeneHbI MOJCTUPOBAHKE Y-TIEPEMEHHBIX Y2 1 Y3
no dopmynam OM T'K: matpuiy Y ms=UmsA*Y%ss
(Tabmuma 4), toe (1/12)UTmsUms=lss, maTpumy z-

nepeMeHHBIX  Zms=Y " msC*Tss,(Tabmuma  4). Tlpu
BH3YQIM3allMM  YHCIOBBIX  3HAUYCHUH  (opMmyn
m3menunBoctet  BIIK- u  XOK-peakumii Y-

MEPEMEHHBIX IPOBEICHO LH(PPOBOE ITOATBEPXKICHHE
peanbHOTrO (hakTa JeIeHHs OJHOTO pecypca — Macchl
pacTBOpEHHOTO KHUcIopona (Zi2) Ha 2 pacxoIyeMble
YaCTU - BBIYUCISIEMblE «OHOJOTHMYECKH aKTUBHBIN
KHUCIIOPOI» U «XUMUYCCKH aKTHUBHBIN KHCIIOPOI».

3akinouenne

Bbl11e MbI IEPEBBIYMCIIMIIA HOBBIE TUCTIEPCUH 2-
X CMBICJIOBBIX IIEPEMEHHBIX, BEIYHUTAs 2 YacTHBIE OITK-
U XIK-IUCIIEPCHU W3 MOJENbHOW JUCIepcuu Y-
mepemeHHol y1 (A1=2.3331), comepkarieii CMBICIIBI
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BIIK- u XTIK-peakunu (A2, A3). CoXpaHUB HCXOIHYIO
MaTpUlly WHAWKAaTOPOB, MBI HAIUIM 2 CMBICOBBIC
NepeMEeHHbIe, HaOUTM WX JOIM HHGOPMAIHH.
MopenupoBanue COOTBETCTBYIOIINX HOBOI1
COOCTBEHHOM CTPYKType MaTpHI] 3HAUYEHUH Z- U Y-
M3MEHUYMBOCTEN M3JI0KEHO B JaHHOH cTaTthe. «MBbI
MPOSIBIUIM  MHTEIUIEKTYabHYI0 OIUTENBHOCTh IPH
KOTHUTUBHOM MOJICTUPOBAHUH CMBICIIOBBIX
ypaBHEHHH, XOTSA COOTHOIIIEHUE BEITMYUH
JIOMHHHUPYIOIIHMX cOOCTBEeHHBIX yncen 2.3331,1.1802,
0.9349 He BbI3BIBaATIO BOIpOCcOBY [1]. Mbl mpoBenu
yAaJleHue OJAHOM Y-TIepeMEeHHOH Y1, ocTaBWiIH 2 Y-
NepeMeHHbIe, HaJeNUB WX  JIONOJHHUTEIbHBIMH
mucniepcusmu.  Ilepecmotp ¢opmyn u  cMbIciIOB
HEKOPPEIMPOBAHHBIX  Y-TIEPEMEHHBIX  TTO3BOJIHI
Haiitu 2 peanpHble He3aBucuMbie BIIK- m XIIK-
peaKIuy, 94TO aAEKBATHO MPOUCXOSIIUM B IPUPOJIE
peakuusiM. [Ipm  cokpamieHunm KoiaudecTBa Y-
MEPEMEHHBIX JI0 2-X Mbl IPUMEHIIIN aHAJIN3 CHCTEMBI
MHOTOMEpPHBIX ~ ypaBHEHHH [3-6] KOTHUTHUBHBIX
CMBICIIOB TIEPEMEHHBIX (C YYETOM TOJBKO BECOMBIX

«BecoB»). Becomble «Beca» - KOMITOHEHTEHI
COOCTBEHHBIX BEKTOPOB U3 MaTpHilbl Clss ABISIOTCS
CYIIECTBEHHBIMU XapaKTepUCTUKaMHU

OMOXMMHYECKUX peaKlnuil, peakuu COOTBETCTBYIOT
BBIYMCIISIEMBIM TIEPEMEHHBIM Y2, Y3 M HCIIOIB3YIOT
YHCIIOBBIC 3HAYEHHsS MOJEIBHBIX BEIWYMH PasHbIX
peareHTOB.

Hamr mepecmotp ¢opMmyn W CMBICIOB
HEKOPPEIMPOBAHHBIX  Y-TIEPEMEHHBIX  ITO3BOJIHII
Haiitm 2 peanpHble He3aBucuMble BIIK- m XIIK-
peaKkIuy U UCKJIIOYMI OJHY MOJEIBbHYIO PEaKIUIO,
KOTOpasi He JOJKHa Obla ObITh BHIYUCICHHONW. MBI
NPOSIBUWJIM  MHTEJICKTYyalbHYI0 OJUTENEHOCTD MPH
KOTHUTUBHOM MOJIEITMPOBAHNUH CMBICJIOBBIX
YpaBHEHHH, XOTS COOTHOUIEHUE BEJINYNH
JIOMUHUPYIOIUX cOOCTBeHHBIX yrcen 2.3331, 1.1802,
0.9349 He  BbI3BIBAIO BOIPOCOB. MBI INpoBEIH
yAaJleHue OAHOM Y-TIEpeMEeHHOH Y1, ocTaBWiIH 2 Y-
MepeMeHHble,  HaJeNUB  HMX  JOTOJHEHHBIMH
mucniepcusaMu. IlepeMeHHbIE  SBISIFOTCS. HOBBIMH
BAIUIHBIMH, HEOPTOTOHAJIBHBIMH (B OTIMYHE OT
BAIMIHBIX MIEPEMEHHBIX W3 cTaThd [8]). 3HaueHme
KO3 duIMEeHTa Koppemsauun Corr(y*2,y*3)=0.68 (mpu
3-X BIMSIOIINX Z-TIepeMeHHbIX). Hamu peanuszoBaH
BapUaHT MO/ICIUPOBAHUS HEOPTOrOHAJIBHBIX
BAIMIHBIX TEPEMEHHBIX, NpPU OTOM Marpula
HUHJMKAaTOPOB C'ss [9] coxpaHseT CBOICTBO
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PA3PABOTKA TEXHOJIOT'MH PEIIVIMKAIIUA JAHHBIX B
PEXKUME PEAJIBHOI'O BPEMEHMU ITPU ITIOMOIIIA CUCTEMbBI ORACLE GOLDENGATE

Annomauyusn: Llervio cmamou sA615emcs ONUCAHUE PA3PAOOMAHHOU MEXHON02UU PEniuKayuu OdHHLIX 6
PpeanvHoM épemeHtit ¢ ucnoavzosanuem cucmemul Oracle GoldenGate.
Knroueswie cnosa: Xpanunuwe oannvix, Pennuxayus oannvix, Onnaiin peniuxayus, Oracle GoldenGate.

BBenenue U3BIICUYCHUS OOBCKTOB, a TaKkKe 3a MpPOoIece
I[penmeTHas 061acTh PE3EPBHOTO KOMUPOBaHUS M BOCCTaHOBJIECHUs. CTOUT
XpaHWIHIE [aHHBIX — 3TO Pa3HOBUIHOCTH OTMETUTh, YTO XOTh Yalle BCEro KOHEYHBIM
CHCTEMBI YIIPABICHUS IAHHBIMHU, ONITUMU3UPOBAHHAS MOJIb30BATENSIM M HYXHbI JaHHBIE B 000OIICHHOM
JUTSL XpaHEHUS CTPYKTYPHUPOBAHHBIX JAHHBIX C LENbIO BUJIC ISl PA3IMYHOTO POJa aHajiW3a, a He B BHJC
BBITIOJIHEHHSI  BBICOKOCKOPOCTHBIX ~ SQL-3ampocos, OTJETIbHBIX TpPAH3aKIW{, HO TeM HE MeHee IpHU
o0ecreunBaIMX  MOJJICPKKY  CBOCBPEMEHHOI pa3paboTke XpaHHIHIIA HY)KHO Cpa3y 3aKiajblBaTh
OM3HEeC-aHAJIUTHKH. pe3epBHbIE pecypchl Uil JOOABJIEHHsS  HOBBIX
Ilepen HauanoM NPOEKTUPOBAHUA JHOOOTO BO3MOXXHOCTEd M  YUYUTHIBaTh IOTEHUHUAIbHYIO
Xpanujiniia JaHHbIX HeO6XOI[I/IMO TOYHO OIPECACIIUTD HOTpe6HOCTL B pacliup€Hun 10 MEpE pasBUTUA
Ou3Hec-TpeOOBaHMS, KOTOPBIEC C €0 MOMOIILIO Oy Ay T MPOAYKTA.
pEIIeHBI, U OUEPTUTH ero cdepsl npuMeHeHus. [Janee Takum  oOpa3oM, TpU  HPOCKTUPOBAHUH
HYXKHO OIPEICITUTHCS C JOTMYCCKONH M (hHU3UUCCKOM XPpaHWIUIIA JaHHBIX 00513aTEIFHO HY)KHO YYUTHIBATH
MOJICIISIMU pa3pabaTeiBaeMoOro XpaHWIUIIA. cnenyronue (HaKkTopbI:
Jlornveckast MOJelib OTBEUYAeT 3a CaMU OOBEKTHI U e crenu(uKy CoAepKaHus JaHHBIX;
B3aMMOCBA3b MCKAY HUMHU, a (1)I/I3I/I‘ICCKa$[—33 BLI60p ® B3aWMMOCBSI3HW BHYTPH T'pyNIl JAHHBIX U MEKIY
ONTHUMAIBHOTO CIOCO0a XpaHEHHs, Mepenadyd u HUAMH;
2 Clari
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® CHUCTCMHBIC CpECAbI 06eCHe‘{eHI/I${ XpaHuIMia
JIAHHBIX;

e HeoOXOoOWMbIE MPeoOpa3oBaHUsA HaI JaHHBIMH
U3 UCTOYHUKOB;

® YacTOTy OOHOBJICHUS JaHHBIX.
CoBpeMEHHOE XpaHWJIMIIEC MAHHBIX OOBIYHO

BKJIIOYAET B ce0s ciemytoliee KOMIIOHEHTHI [3]:

® DCIIUOHHYIO 0a3y JaHHBIX, KOTOpas 3aMETHO
yHopomaer yHOpaBJiIeHUE JTAHHBIMH u
MPEOCTABISCT Pa3IMYHBIC BO3MOXKHOCTH IS
UX JIATbHEHIIero aHan3a;

® pellIeHHe Ui CaMOCTOSITENILHOTO H3BJICUCHHUS,
npeoOpa3oBaHus U 3arpy3Kd JaHHBIX, KOTOPOE
SBJSIETCST  TIPOMEKYTOYHBIM ~ ATAallOM  Iepes
AaHAJIN30M JAaHHBbIX;

® CpeICTBa Ui CTATUCTUYCCKOTO M TIIyOHHHOTO
aHan3a TaHHbIX;

® CpencTBa I OTYCTHOCTH II0 XPaHSIIIAMCS

JTaHHBIM;
e pasHble IapaMeTpbl AaHAIUTUKH, KOTOPBIE
VIPOIIAIOT  HUCMOJb30BAaHWE  JaHHBIX  0e3
HEOOXOANMOCTH X NepEeMEIICHHS;
® aBTOMATU3HUPOBAHHOE yIpaBJleHUE JUIs
YTPOIICHHS BBIJICTICHUS pecypcos,

MacIITaOupOBaHUS U aIMUHICTPUPOBAHUS.

B iaccuueckoll  apXUTEKType XPaHMJIUILL
JTAHHBIX BBIACTIIOT TPU OOIMIMX MOJENH: BUPTyallbHOE
XpaHWIWIE, BUTPHHA MAHHBIX M KOPIIOPATHBHOE
XPaHUJTUIIIE JAaHHBIX.

21.]'[5{ NepeHoca JIaHHbIX HW3 HMCTOYHUKOB B
XpaHWJIMIC JaHHBIX MOXHO HMCIIOJIb30BAaTh OAUH U3
cnenyronmx crocobos: ETL (Extract, Transform,
Load) u ELT (Extract, Load, Transform).

IIpu noaxone ETL wu3 UCTOYHUKOB criepBa
W3BIICKAIOTCS JAHHBIE W XPaHATCS BO BPEMCHHOM
TIPOMEKYTOUHOU Oase JIAaHHBIX. Hanee
OCYIIECTBIIIIOTCS ~ ONEpaluyd  MpeoOpa3oBaHus,
KOTOpBIE HALlEIeHBI Ha CTPYKTYPHPOBAHUE TaHHBIX B
Takyo (opMmy, KOTOpasg ONTHMAIBHO HMOIXOIUT IS
ApPXUTEKTYpPhl CHCTEMBI XpaHIIUIIA TaHHEIX. [locie
ATOT0 CTPYKTYpHUPOBAaHHBIE JAHHBIE MEPEHOCATCS B
XpaHUWJIMIIC U TOTOBBI K aHAJIU3Y.

IIpu moaxone ELT nannele wusBnekaroTcs W3
HUCTOYHUKOB M, MUHYS KaKkue-TM00 MpOMeXyTOUHbIE
NIEHCTBUsS, cpa3y JK€ 3arpyXarTcs B XPaHHUIIHUIIE.
[IpeoOpa3oBanue  NaHHBIX  MPOUCXOJUT  YXKE
HETOCPEJCTBEHHO B CHUCTEME XPaHWIHUINA JaHHBIX
MIPU WCIIOJIL30BAaHUU PA3JIMYHBIX WHCTPYMCHTOB U3
AHATUTHKY 1 OM3HEC-aHAIUTHKH.

XpaHwiaie ¢ TMPOMEXKYTOYHOH 0O0JIACTBIO
HanboJlee YacTo HMCIONB3YIOTCS B CUTYaIUsIX, KOTOoa
UCTOYHHKHA  JAaHHBIX  COAEP)KaT  Pa3HOPOIHYIO
MH(POPMAIINIO C MHOKECTBOM pa3IHYHBIX (popMaToB
1 TUTOB JaHHbIX. OfHA U3 Pa3HOBUIHOCTEH TaKOM
BPEMEHHOU CTPYKTYPBI XpaHeHUs - 3T0
HCII0JIb30BaHUE IPOMEXKYTOUHON BUTPUHBI JAHHBIX.

IMocTanoBKka MpodJieMbl

an_Ie BCEro JaHHBIC B XPAHUIIHUIIEC IMMOCTYNar0T
n3 OLTP-cucteM — 3TO CHCTEMBI CO CHEIHMAIHHBIM
CHoCcOOOM OpraHu3alyyi, MPH KOTOpPOM 00paboTKa
TpaH3aKUHH MPOMCXOAUT B PEaIbHOM BPEMEHH; dalle
BCETO OHHU HCIIOJNI3YIOTCS ULt BBO/IA,
CTPYKTYPHPOBAaHHOTO  XpaHEHUS U  00padOTKH
nHpopManuu B pexuMme oHiaiH. Oba OMHMCaHHBIX
paHee IMOAX0Ja 3arpy3KH JAaHHBIX HE OINTHMAIBHO
TOAXOMAT JUIsl OHJIAMH PEIUTMKALIMU U3 TAKUX CHCTEM
BCIICICTBHE TOTO, YTO IIpH cOOpe MJaHHBIX U3
HCTOYHUKOB TPATUTCS BpPeMs M 3a4acTyro OOJbIIHE

pecypchl Ha TOHCK B HMCTOYHHKAX HOBBIX U
W3MEHEHHBIX CTPOK. A  HMeHHO ObIcTpoTa
pearupoBaHus Ha T€ WIM HHBIE JIEHCTBUSA
MoJIb30BaTeNsl  cedvac  SABIAETCS  KIFOUEBBIM

IPEUMYLIECTBOM B yCIOBUSX KOHKYPEHTHOI'O PBIHKA.
B nHamyunieM ciryyae, Kak TOJIbKO ITPOU30IILIA HEKAs
TpaH3aKL¥sl, €€ JaHHbIE CPa3y JOJDKHBI IIOCTYIIATh B
XPaHUJIUILE Ul BO3MOXXHOCTU aHAJIMTUKU HU3YYUTh
UX WU IPEHJIOKUTh KJIMEHTY IIEPCOHAIU3HPOBAHHOE
CIELIIPEII0KEHUE B PEAIbHOM BPEMEHH.

IIpennoxkeHus no pelieHN 10

Jliist peiieHus: BOMpOca JOCTABKU JIAHHBIX U3
HUCTOYHHKOB B XPaHWJIHIIEC B PEALHOM BpPEMEHH
HCIIOJIB3YEeTCSI CreluanbHOe
BBICOKOIIPOU3BOIUTEIBHOE MPOrpaMMHOE
obecrnieuerne ¢ texHonorueit Change Data Capture
(CDC). CDC B pexume OHJIAH 3axXxBaThIBACT
HU3MEHCHHA U3 KXYPHAJIOB 683])[ JaHHBIX, TCM CaMbIM
3aMETHO CHIKAsi HArPy3Ky Ha UCTOYHHUK M YMCHBIIIAs
00BeM TIepelaBacMbBIX JAHHBIX. B maHHOW paboTte
Oyner paccmorpena cuctema Oracle GoldenGate
(0OGQG).

Takum 06pa3oM, 9TOOB! OOBEIMHNTE TAaHHBIC U3
pa3HbIX HCTOYHUKOB U HUMETh BCIO AKTYalbHYIO
HH()OPMAIIHIO [T0 HAM B PSXKHME PEabHOTO BPEMEHH,
B JIaHHOW cTaThe OyJaeT NPHBEICHO peElICHHE,
BKJTIOYAIOIIEE B ce0s1 croco0 pa3paboTKH XpaHUIHIIA
JIaHHBIX ~ TakuM  00pa3oM, 4TOOBI  YCIIENIHO
HHTCTPUPOBAaTH B HET0 CPEJACTBO  PCIUTUKAIUH
nanubix Oracle GoldenGate.

Hean u 3a5a4u Hccae0BAHNSA

Llenbro 1aHHOI pabOTEI SBIISIETCS UCCIIEOBAHNE
U pa3paboTKa TEXHOJOTMH PEIUIMKALUHM JaHHBIX B
pPEXUME peaTbHOr0 BPEMEHH MPH MOMOIIU CHCTEMBI
Oracle GoldenGate.

Jns  nmoctmkeHuss cHOpMYyITUPOBAHHOW IIEITH
HEOOXOANMO PEIIUTh CIICTYIOUINE 3a1auu:

® TIPOBECTH 0030p TEXHOJIOTUH Oracle
GoldenGate u npuHIHMIa ee padoOThI;
e pa3paboTaTh KOHICMIHUIO [0 PEIUTUKAI[UH

JaHHBIX M3 PpasHbIX HCTOYHHUKOB B PCIKUME

OHJ'IafIH npu IIOMOIITHU CUCTEMBbI Oracle
GoldenGate;

e pa3paboTaTh MPOTOTHII OMMCAHHON PETLTHKAIIIH
JaHHBIX;
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e pa3paboTaTh  XpaHWIHIIE  JaHHBIX  JJIS e MapuipyTH3anus, cXatue U ImHdpoBaHHUE
BEIOpaHHOM K padote B/I; JTAaHHBIX;
e peanuM3oBaTh  pa3pabOTAHHYI  KOHIIEMIHIO ® BO3MOXKHOCTb  OTJIOKEHHOH  JOCTaBKH IO

peIUIMKay AaHHBIX HAa HpUMEpe BHIOpaHHOU

BT

0030p cucremnl Oracle GoldenGate

OGG - »53T0  BBICOKOIPOU3BOJIUTEIHEHOE
nporpaMMHoOe o0ecrieueHHne, KOTOpoe 00ecreynBaeT
JIBYCTOPOHHIOIO PEIIMKAI[MI0O Ha OCHOBE JKYPHAJIOB
CYB/J [7], a Takxke ucmonb3yromeecs s coopa
JAHHBIX W3 KMCTOYHWUKOB, WX TpaHCPOpPMAIHUU U
JIOCTaBKH YyXX€ B CTPYKTYpHPOBAaHHOM BHJIE B
XpaHWINIIE B pealbHOM BpeMeHH. C ero moMoIbio
MOXHO CTPOUTB CIIOKHYIO OTYETHOCTb.

CrouT OTMETUTH, YTO JAHHAS CHUCTEMA MOXKET
ObITh McHoJib30BaHa He Toiabko ¢ CYBJI Oracle, ona
HHTErpupyema u ¢ apyrumu. ['maBHo# 3anaueit CDC
OGG sBusiercss obecrieueHne IOTOKA JaHHBIX O
coObITHsIX B peasbHOM BpemeHu wu3 OLTP-
WCTOYHHMKOB Ha aHAJIUTHYECKYIO TaTdopmy, Ipuuem
JIaHHBIE MEPEeMEIIAlOTCs C BBICOKOH CKOPOCTHIO,
HU3KOH Harpy3koil, MUHUMaJIbHON 3aJepKKON U MpU
9TOM COXpaHss TPAH3aKIHOHHYIO IIEIOCTHOCTE.
Ilocne pa3BepThIBaHMS JAHHOTO IPOrPAMMHOTO
obecrieueHns HA UCTOYHMKE HAYMHAIOT COOMPAThCS
namenenus u3 redo-10g- unu archive redo-log-daiinos
U TIEPEChUTATHCS TI0 CPEACTBAM IepelaTOYHbIX trail-
(hattmoB Ha OLAP-cepBep. JlaHHBII MOAXO SIBISACTCS
BecbMa 3((EeKTUBHBIM, TaK KaK HCIOIB3YIOTCA
UCKJIFOYHTENHHO KypHAaJIbI IOBTOPHOTO BHIIOJIHEHUS,;
HE TIPOMCXOAWT HHMKAKUX JIMIIHUX 3allpOCOB H
JIEHCTBUH ¢ UCTOYHUKOM. [ToMHMO 3TOr0, NOSABISETCS
BO3MOXKHOCTH TIOJYYHTh BCE M3MCHEHHS [aHHBIX B
peXUME OHJIAH U IIPU BsI3aTh UX K KOHKPETHOM aTe
Y BPEMEHH, KOT/[a OHM MPOU30MIIH B 0a3€ JaHHBIX.

MOXHO BBIACINTH CIEAYIONIHNE OCHOBHBIC
BO3MOYKHOCTH, KoTophie peaocTasisier CDC OGG:

e o0ecrieueHre MOCTOSHHOTO cOopa U3MEHEHHBIX
IaHHBIX ¥ uX gocraBka u3 OLTP-ucTtoyHnKoB B
€IMHOE XPaHWINIIIE TaHHBIX;

® BO3MOXXHOCTH BBINOJHATh 33Ja4d OTHYETHOCTH
Ha OT/IENBHBIX CEPBEpax B PEKHUME PEabHOTO
BPEMEHU;

e yHTErpauus ONEPaTHBHBIX JaHHBIX MEXIY
OLTP-cucremamu B peaJibHOM BPEMEHH.
[Ipumenenne  texHomormn CDC  OGG

obecrieunBaeT CIEAyIOIe KII0YeBbIe BO3MOKHOCTH
U npeumyiiectsa [7]:

® JaHHBIC IOCTYMAIOT B PEAIEHOM BPEMEHH;
MOJJIEPKKA PA3IMIHBIX CHCTEM-UCTOYHHUKOB;
BBICOKasi HaJIeXKHOCTb;
TpaH3aKIMOHHAs LIEJIOCTHOCTB;
BBICOKasl TPOM3BOINTEIBHOCTh C MUHUMAJIbHOM
Harpy3Koi Ha UCTOUYHUKHU;
unTerpanus ¢ npyrum I10;
e rHOKast MoJIepKKa Pa3IMIHBIX KOHPUTYpaLHii;
e oOHapyXeHHE U pa3pelnieHne KOH(INKTOB;

YKa3aHUIO ITOJIB30BATEIIA.

Konuenuus pa3padoTaHHON TEeXHOJIOTUH
Jns ycremHoro BBINOJIHEHUS! TOCTaBJIEHHOMN
3a/1auu ObLT pa3paboTaH CICIYIONIUil TUIaH JCHCTBUI:
® [POaHAIM3UPOBATH CyTh JIAaHHBIX,
comepkamuxcs B OLTP-ucrounmkax, u
BEIJICIATE OM3HEC-TPEOOBaHUS, IO KOTOPHIM
OyZIeT IpOBOJIUTHCS MX aHAJIH3;

® TIIpoaHATU3UPOBATh (PopMaT NAaHHBIX, KOTOPHII
COZIEPIKUTCA B OLTP-ucrouyHukax, "
OTIpENIeIUTh KaKHue TPeOYIOTCS MpeoOpazoBaHUS
HaJ HUMH MIEPE IEPEHOCOM;

® CIPOCKTUPOBATH XpaHUJIMIe JaHHBbIX B
COOTBCTCTBUM C  BBIOpaHHBIMH  OW3HEC-
TpeOOBAaHUSAMH M HCXOAS W3 BBIIBICHHBIX
npeoOpa3oBaHuil Hall TAHHBIMH,

e mpu mnomomu TexHonormun OGG HacTpouThH
MapIIpYTU3alMIO JaHHBIX U3 HCTOYHUKOB B
XpaHWIHUILE B PEXKUME OHJIANH.

Ecmu ke ToBOpUTE O Hamboiee TOHKOM

MOMEHTe, a WMEHHO O crmocobe pa3paboTKu
XpaHWININA JaHHBIX TakuM o0pa3oMm, dYTOOBI
YCIENIHO  HMHTErpUpOBaTb B HETO  CPEICTBO

permmkaiuu  nanHbix  Oracle  GoldenGate, Obuia
HpI/IHHTa cnez[yfomasl KOHUCIIIUA: A KaXaoro
HCTOYHHUKA HAa CTOPOHE XPaHWIIHUINA CO3IaeTCs CBOS
cXeMa, KOTOpas BCEr/la HAaXOIWTCA B aKTYaJIbHOM
coctosuun 3a cuer OGG, a pgaHHBIE €O BCeEX
HCTOYHUKOB OOBEAMHSIOTCS B OJHOH 0OIIel cxeme
[PU TIOMOIU pabOThl TPUITEPOB HA TAOJIMYKH CXEM
HUCTOYHHMKOB. Bu3yanbHO  JaHHas  KOHICIHS
[IpEACTaBIEHA HAa PUCYHKE 9.

AHATH3 peNINIUPYeMBbIX JAHHbBIX

HaganpHblM  3Tamom  mepen  pa3paboOTKOM
mo00ro  XpaHWJIMINA  SIBISIETCS  COCTaBIICHHE
OCHOBHBIX OM3HecC-TpeOOBaHUM, HA KOTOPBIX OyIeT
CTPOUTBCS. HEKMH aHaIN3 AaHHBIX JJISI 0OecIeYeHus!
KJIIOUEBOTO TPEHMYIIECTBa KOMIIaHUHM. B kadecTse
pesynbrata — CO3JaeTcs CIUCOK TpeOOBaHMH U
NPUMEPHBIH  CIIMCOK  aHATUTHYECKUX  (QYHKINH,
KOTOpbIe OyAyT NPHMEHEHBI K JaHHBIM Ha CTOpPOHE
xpaHunmiima. Onupasch Ha JAHHBIH CITMCOK, MOXXHO
NPUCTYIATh K aHAIM3Y JaHHBIX C TOYKH 3PEHUS TOTO,
KakuM HanOozee 3pPeKTHBHBIM METOIOM HX HYKHO
OyzeT XpaHWUTh B XpaHWIHIIE TaHHBIX.

YeMm > dhexTuBHEE TPOWAET AAHHBIN dTAIl MPH
pa3paboTke, TeM MEHbIIE B NajbHEWIIEM NpHIETCS
BHOCUTb IMpPaBOK B Y€ paboTalollylo CUCTeMY,
MO3TOMY OY€Hb Ba)KHO OPHEHTHPOBATHCS HE TOJBKO
Ha ONTHUMAaJIbHOE XPAHEHHsI JAaHHBIX JUIsl OBBILICHHS
MIPOM3BOAUTEIBHOCTH  CJIOXHBIX — AQHAJIUTHYECKHUX
3aIpOCOB, HO M 3aKJIabIBaTh HEKUH (DYHKIIMOHA JIIS
MOTCHUIMANBHBIX JalbHEHIINX IPaBOK 10 Mepe
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ucnone3oBanusa. Ha stom srame takke Oeperca B
pacyeT U pacuIMpeHHbIH (yHKIIMOHAT TPOrPaMMHOTO
obecnieuennss OGG, KOTOpPBIil MO3BOJISIET YKa3bIBaTh
paznuuHble (QWIBTPHI HAa JaHHbBIE, KOTOPbIE HYXHO
3abupaTh W3 HUCTOYHUKOB. MOXKHO BBIJCIUTH
CJIE/TyFOIIIE OCHOBHBIE YCIIOBHS ISl COOPKH JTaHHBIX
u3 OLTP-cucrem:
® yKa3arh JHUIIb ONpEeNICHHBIH Ha0op TabHL, 13
KOTOPBIX Oy/1yT 3a0UpaThCs JaHHBIE,
® yKa3arh JIUIIb OMpPEACICHHbBIC MO TabIHI[ U
JIMIIb UX JaHHBIC OYIyT MepeaaBaThCs;
® yKa3aTh KOHKPETHBIC OIEpallu, IPH KOTOPBIX
OyleT NPOUCXOJUTh NEPEHOC TaHHBIX;
® yKa3aTh KOHKPETHOE YCJIOBHE K TPAH3aKIHAM H
OyIyT HepenaHbl JaHHBIE TOJIBKO TEX, KOTOPHIE
YIOBIIETBOPST 3TOMY yCJIOBHIO;
® YKa3aTb KOHKDPETHBIC YCIOBUS [Ulsl 3HAYEHUM
CTONOIIOB M TE CTPOKH, KOTOpbIE OyAyT UM
yIOBJIETBOPSITH — OY/AyT MepeaHbl, HHbIC — HET.

Hacrpoiika peryimkanmu JaHHbIX

Ipu momormm cuctembl OGG MOXXHO BBIICTHUTH
CIeNyIONMM IulaH JEHCTBUIl AJi1 HacTpauBaHUs
OecripephIBHON PETUTHKAIIAN TAaHHBIX:

1. Ha obenx CTOpOHAX PpeTUTHKAITII
YCTaHABIMBAeTCI COOTBETCTBYIOIIAs BEPCHA
10 OGG.

2. Kak  TONBKO  MPOHMCXOAMT  Kakas-Jnbo
Tpan3akuus B OLTP-cucteme wucrouHuke,

npoucxomut 3amuck B redo-log-gaiin. Ilpu
oMoty areata OGG yuTaeT 3Ty MOCIEIHION
TpaH3aKIHMIO, npeobpa3syer ee
COOTBETCTBYIOIIUM 00pa3oM M J00aBIsICT e¢ B
KOHEI] CIIelnallbHO CO3/IaHHoTrO trail-daiina.

3. Tlpouecc pump BUIUT, YTO JaHHbBIC TPAH3AKLIUH
JOTHCAJINCh B KOHEI COOTBETCTBYIOIIETO trail-
(aiia, yuTaeT 3TOT KOHEI U IIepelacT ero Ha
CTOPOHY XpaHMJIHIIA.

4. Jlannsle w3 trail-gaitma mepeHocsTCA TO-
o0bryHOMy TCP/IP-mipoTOKOITY, IpHYeM IS
ynoOCTBa OHM MOTYT INU(POBATbCS WM
CIKUMATBCA.

5. Ha cropoHe XpaHwiuIa 3TH JaHHBIE TaKXKe
3amuceiBaloTCst B trail-gaiin, rme  oHM
MPOMEXYTOYHO COXPaHSFOTCSI.

6. Hanee mpomecc replicat mepeHOCHUT JaHHBIC
TpaH3aKIMu U3 trail-gaiina B XxpaHuinLe.

Pa3zpaborka npororuna

OnpenennBIINCh C KOHIEMIHEH, CIeAyIoIeM
IMyHKTOM HIET pa3padOoTKa MPOTOTHIIA PEILTHKAITIH
maHHbIX npu  momonm TexHomormu  OGG. Ilo
[IPUYHHAM TOTO, YTO JaHHAast paboTa COMEPIKHUT B cede
HCCIICIOBATEIbCKYIO  COCTaBJISIONIYI0, TO OBLIO
IMPUHATO PEHICHUE NPOTOTHUIT PEAJIM3OBbIBATH JIA
perutukaru Oracle — Oracle, a He MySQL — Oracle,
KOTOpast OyeT UCIOJIb30BaHa TIO3KE JIJIsl BRIOPAHHOM
B KadyecTBe ucTouyHnKa bJI.

IlepBBIM f€TOM HYXHO CHIMHTHPOBATH JIBE
CTOPOHBI, y4YacTBYIOIIME B Iepenade AaHHbIX. J{is
9TOro OBLIM HCHOJNB30BaHbl J[BA TEPCOHAIBHBIX
KOMIIBIOTEpPa, Ha KaXIOM M3 KOTOPBIX OblIa
ycranosiena CYJIBb Oracle 19¢ u cooTBeTcTByHOMIAs
Bepcusi cuctembl OGG mins Windows. Bo Bpems
pasBepThIBaHUs OBUIO INIPHHSATO pEIIEHHE CO37aTh
monkiroYaeMyro 0a3y manubix (PDB), mockoneky B
peabHOW CHTyallMM BIOJHE BO3MOXHO, 4YTO K
OIHOMY cepBepy OyAyT TOAKIIOYCHBI —Cpa3y
Heckobko PDB u pernnunupoBaTh JaHHBIE HYKHO
OyZIer ¢ KaxIol 13 HUX.

Takum o0pa3oM, Ha KaXIOW CTOpOHE OBLIO
co3naHo 1o csoeid PDB co cienyrommmu uMeHaMHu:
unik — sto B/I-ucrounuk u orclpdb — 1ienesas B/I. B
Ka4yecTBe PeIUIMIUPYEMBIX JIaHHBIX Oblia CO3/laHa Ha
kaxnoi cropone cxema GGTEST, a B Heii Tabianuka
Student2, kotopas coctouT u3 AByX moJjei: stud id —

UACHTUGUKATOP CTyneHTa u stud name — wums
CTyJICHTA. Jost MOAKIIIOUEHUS K 0OGG
HCIOJNB30BaTaCh YTHINTa KOMAaHTHOH  CTPOKH
ggsci.exe.

BkJiroueHue ;KypHAJIMPOBAHUS

Ucxons w3 mpurmuma paborsr [10 OGG,
ONMHMCAaHHOTO paHee, eMy HEeOOXOAMMO, YTOOBI BCE
W3MCHEHHS, CBSA3aHHBIE C TaHHBIMHU, OBUTH OTPA’KCHBI
B )KypHaiax redolog. /Iy BKIIOYEHHS U BBIKITIOYEHHS
stoii ¢yukmmu B BJl Oracle ects crenuaibHbIH
napameTp log mode, KOTOpBIH MOXET NPUHUMAThH
3HAYCHUE 6o «ARCHIEVELOGY, 1mmbo
«NOARCHIVELOGY. Ilpu 3TOoM ajst TOro, 4ToOBI
ero M3MeHMuTh, bJ] nomKHAa HaXOIUTHCS Ha JTaIle
mount Uit M3MeHeHus: (ainoB KoHTposs. Takke
CTOMT OTMETHUTD, YTO JAHHBIH ITapaMeTp MEHsIETCS Ha
ypoBHe kopHeBoi b/, a e Ha ypoBue PDB.

Opnako >xypHanmsl Oracle B mepByro ouepenp
ONTHUMHU3UPOBAHBI U1 OBICTPOTO BOCCTAHOBJIICHUS
JaHHBIX, a He pemuuKauud. B cranmapTHOU
KOH(UI'ypalluy OHU He XpaHAT HHYOPMALHIO 10 BCEM
atpubytam u3MeHsrommxcs Ttabaun. Ho  ecth
CrielMaJIbHBIN rpoiiecc SUPPLEMENTAL
LOGGING, «oropblii oTBeyaeTr 3a  3alUCh
JIOTIOJTHUTEIbHOW MHOpMALUU B )KypHaJ BO BpeMs
ornepauuil I3MEHEHUs. Y Hero, B CBOIO Ouepesb, €CTh
pasHble THUIOBI, IO3BOJSIONIME BHIOpPAaTh  JMOO
JIOTHPOBaTh JIONOJHUTENbHYI0 HH(QOPMAaLHIO MpU
W3MEHEHHH JI000r0 CToia0na TaOmuuku, OO0
OTIPENICTINTh HA0Op CTONONOB, N3MEHEHHUS KOTOPBIX
HYXHO OTCJI€KMBATh, U Pa3HbIC YPOBHU:

e Minimal - B stom pexwnme BJ[ mormpyer
JIOTIOJTHUTEIBHBI 00BEM JaHHBIX, KOTOPBII
HEoOX0AMM JUIsl MAeHTH(UKAIMY, TPYTITHPOBKU
U coenuHeHus omepanuii Redo, CBsI3aHHBIX ¢
DML HW3MEHEHHSIMH, HE J00aBsIeT
3HAYUTENbHYIO0 Harpy3Ky Ha B/[;

e ALL - GesycnoBHo 3acrasisiet b/] 3anuceiBaTh B
JKYpPHJIBI COCTOSTHHE 10 M3MEHEHHS Al BCeX
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CTONOIIOB B HM3MEHsIeMOW  cTpoke  (3a moyp30Bareio g pabotsl ¢ Goldengate, m

uckmouennem LOBs, LONGS, u ADTs);

e PRIMARY KEY - 6e3ycioBHO (maxke eciu
TIEPBUYHBIN KITIOY HE MEHSAETCS) 3acCTaBIsIeT
0a3y 3ammMCHIBaTh B JKypHAJIBI COCTOSHUE [0
W3MEHEHHS [UII HEepBHYHOTO  KJI04a B
WU3MEHSEMOMN CTPOKE;

e UNIQUE - mpu ycloBUH, YTO H3MCHSETCS
cTos0eI], BXOIANIMN B YHUKAJIGHBIA WK bitmap
UHJIEKC, JIOTUPYETCSl COCTOSHUE J0 U3MEHEHMS
JUIL BCEX CTOJIOLIOB, NPHHAIICKALINE STOMY
UHJIEKCY;

e FOREIGN KEY — nipu yciioBu#, 9TO H3MEHSET
cronben, Bxomsmuii B FK, mormpyercs
COCTOSIHHE /0 M3MEHEHHUS JJIS BCEX CTOJIOIOB
FK.

B pamkax TecTupoBaHus Ha HEOOBIIUX JaHHBIX
MHO#1 ObUT BBIOpaH ypoBeHb ALL.

Tenepsb, KOTAa MBI TOKITFOUMIA HEOOXOMMBIi
(yHKIMOHAN Ui TIOJHOIIEHHOTO M HEOOXOANMOTO
JIOTUPOBAHUS B JKYPHAJIbI, HYXXHO W3MCHHTH CIIE
omuH mapamerp Tuma Boolean B B/, xortopslii
yka3piBaeT CYBJ[ ucnons30BaTh WM HET CEPBUCHI,
MOCTaBJIIsIEMbIE 0OGG. 210 rnapamerp
enable goldengate replication. ITo cBoeit cytn oH
TOYHO TaKXKe YKa3bIBaCT BKIIOUUTH JTOTIOIHUTEIHHOE
JIOTHPOBHHE B KYPHAJBI, HO O€3 ero YCTAHOBIICHUS B
TRUE, Ha MOMeHTe peruIKanuud OyAeT BO3HHKAThH
ommbOKa. Jlms 3TOro WCHIONB3yeM CIEIYIOUIYIO
KOMaHIy (ee HYXHO TakK€ BBIIOJHITH HAa YpOBHE
kopueBoit BJ[ wucrounumka): alter system set
enable_goldengate_replication = true scope = both.

Co3nanue moan3oBarens 1s padorel OGG

Temepb 111 KOPPEKTHON pabOTHI C CHUCTEMOW
OGG HyXHO €c031aTh CIECIHAATBHOTO MTOJIE30BATENS H
BBIJICTIUTh €My BCE HEOOXOAMUMBIC IMPHUBHJICTHH.
JlaHHbIil 3Tan HYXHO BBINOJHUTH Ha 00eux 0Oa3ax
JIAHHBIX.

OmHa n3 ocobeHHOCTENR TII00aIBHBIX
monbs3oBarened B cucreme Oracle, koTopsie He
OTHOCSITCSL K TPYIE CUCTEMHBIX, 3TO TO, YTO OHH
JIOJDKHBI HauuHaThcst ¢ rnpeduxcoMm «c##». Takum
00paszomM, Ha obeux B/ ObuIH CO3MaHBI TOJIB30BATEIb
cHftggowner u TabIU4HOE MpOCTpaHCTBO goldengate
Juis Hero. Jlanplie Hadaycsi HPOLECC ONpeeseHUs
HY)KHBIX IPUBUJICTHI I HETO.

I[TomuMo  cTaHAApTHBIX  NPUBWICTHHA  Ha
CO3JJaHNE CECCHH, TaOJIUI, BBIICIICHHE PECYpcoB U
T.JI., 9TOMY I[OJIb30BaTEII0 HEOOXOAMMO BBIICIHUTH
ClIe/IyoIIHe HEOUECBHIHbBIE cnenuduyeckue
IIPUBUJICTUN!

e B mamke, Kyna Obul ycrtaHoieH goldengate,

HYXHO 3anmycTuth sqlplus moj mosjb3oBarernem

BKJIIOYAeT TIEPEIaHHOTO IIONB30BaTeNs B OTY
pOIIB;

® BBLIIIOJIHUATH KOMaHy BUJA. exec
dbms_goldengate_auth.grant_admin_privilege('
cH#tggowner', ‘apply', container=>'orclpdb'). Ora
KOMaHIa BBIACIISICT BCEC HeO6XO}II/IMBIe
npuBWieruy it B3aumojencteus GoldenGate
u PDB, xortopas yka3blBaeTcsl 4epe3 mapamerp
container (MoxkHO yka3aTh all mis Bcex PDB,
OTHOCSIIIUXCS K KOPHEBOM CHCTEME);

e BHINONHUTH B HHTepecytomel Bac PDB kxomanmy
Buna: GRANT SELECT ANY DICTIONARY
TO c#ffggowner. OHa TakKe OKa3ajach
HEOoOXOIMMOW, WHaue B JalbHEHIIEM OyIayT
OIIMOKH MIPH PETUTHKALINH.

HacTtpauBanue HenpepbIBHO# perniMKaluu
JAaHHBIX

s Havasa HY)KHO Ha 0o0eux 0a3ax JaHHBIX
3aIlyCTHTh 9Ty YTHJIIMTY M BBINOJHHUTH KoMaHay «Edit
params ./GLOBALS». Ona co3gmaer Ti00ambHbBIN
¢aiin  kondura s paborer arenra Oracle
GoldenGate, B KOTOpOM MOXKHO yKa3aTh IJI100abHbIE
napaMmeTpel. B MoeM ciydae s OCTaHOBWIICS Ha
YKa3aHHHM  CXEMBl, KOTOpYI0  areHT  Oyz;er
UCTIONIB30BAaThCA  TUIST  TIOAJCP)KAaHHUS KOPPEKTHOH
permmkanuy. B 3ToM kadecTBe OyZeT MCIONB30BaHA
cxeMa TII0Nb30BaTeNsi cH#ggowner, KOTOpPBIA OBLT
CO3/IaH Ha dTaIle paHee.

Hanee npu momomm komanisl «dblogin userid
**% password ***y Mbl MOAKIFOYMMCS K KOPHEBOM
0a3e JaHHBIX Ha CTOPOHE-MUCTOYHMKE. Temepb areHT
GoldenGate cBsa3an HeocpeacTBeHHO ¢ B/ 1 MoxHO
UCIIONIB30BaTh BECHh (DYHKI[MOHAI.

CaM airopuT™M pEeTUTUKAIlA MOKHO pPa3OUTh Ha
3 mporecca: 2 npornecca u3BiedeHnss EXTRACT na
CTOpPOHE MCTOYHHKA M OJUH IPOLECC PEIUTHKALUH
REPLICAT na cropone nieneBoii b/1.

Jns  wHavama pasbepemcs ¢
EXTRACT:

e nepBbiii nporecc HazwbiBaeTcsi EXTRACT wu
OTBEYAaeT 3a BBIOOPKY MAHHBIX U3 TaOmuI,
KOTOpBIE BEIOpPaHbI U peruuKaun. J{is atoro
HYXHO co3gath (Qaiinm  co  cliefyronmMu
napameTpamu:

— dboptions host, connectionport, sourcedb,

userid, password — mapameTpsl COeTUHEHUS
c 0a3oif maHHBIX: WM XoOcTa, MOPT (Ha
kotopoM pabotaer B/I), ums BJl, moruma n
MapoJIb TOIB30BaTeNs (M0 KOTOPHIM OyIyT
YUTATHCS JaHHBIE); B MOEM CITydae ere Obuia
yKka3zaHa KoHKpeTHas PDB 0a3a maHHBIX, B
KOTOPOH COAEPKUTCS MHTEPECYIOIasi MEHs

mporeccaMmu

SYSDBA wu ckpunt role setup.sql. Dto TabJM4YKa, HO CTOMT OTMETUTH, YTO MOXKHO
BCTPOCHHBIM CTAHJAPTHBIM CKPUNT, KOTOPBIA UCTONB30BaTh  TaOMWYKM U3 Pa3HBIX
cozzaer CIeHaIbHYIO poIb KOHTEHHEPOB, HO C MPSMBIM HX YKa3aHHEM
GGS_GGSUSER ROLE ¢ MuHUManbHBIM nepeJl Ha3BaHUEM CXEMBI;
HabopoM TIPUBWIIETHH, HEOOXOANMBIX
2 Clari
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— Discardfile — mapamerp, yka3ssIBaroIIHii CO3[JaHME IIpolecca M PErucTpanus €ro Ha

ITyTh K OTYETY C OMIMOKaMH TIPH COOSIX;

— Table — ykassiaer Ha Tabnuiry, KoTOpast
OyZeT BKIIIOUEHA B PETIIIMKALUIO;

e BTOpOI npouecc HazbiBaeTcss PUMP u orBeuaet
3a HACTPOMKY MOJKJIIOUEHHUS] K XOCTY LIENeBOU
6a3bl naHHBIX. 151 3TO Mpoliecca Takke HYKHO
cozmate (aiim ¢ mapamerpamH, KOTOPBIH
COJICPAKHUT:

— Rmthost — ip-agpec xocta XpaHHIHIIA;

— Mgrport— moprt, Ha KoTopoMm paboTaer
areaT OGG Ha 11eneBoH CTOPOHE;

— Rmttrail — mapamerp i yKasaHus
pacrionokeHust (aiJIoB TPacCHPOBKH C
PEIUIMLIUPYEMbIMHA JTAHHBIMH Ha CTOpPOHE
yAAJIEHHOTO XOCTa;

— Table — ykasbiBaeT Ha TaGIHIIBI, KOTOPHIC
OylyT BKJIIOYEHBI B pEIUIMKAIMIO Ha
cropore b/] ucrouynuka;

Temepr  pasdepem mnporecc REPLICAT,
KOTOpPBI yCTaHABIMBAETCSl MUl IENeBOM  0asbl
MaHHbIX. [lmg Hero Takke cosmaercsa Qaitm c
napaMeTpamu, B KOTOPOM YKa3bIBaeTCs:

e sourcedb, userid, password — oruH u TapoiH
JUIL TIOJKJIIOYEHUS] K LeNeBoil 0aze IaHHBIX,
MpUYEM B cllydae ucnoias3oBanus PDB, HyxHO
yKa3aTh IMEHHO €€ ISl TTOIKITIOUCHNS;

® COOTHOUIECHHE TA0NNYEK IS PETUTHKALUH: Yepe3
MAP yxka3piBaeTcsi TaOinyka Ha CTOpPOHE
HUCTOYHUKA ¢ ykazaHueM PDB u cxemsl, uepes
TARGET yxka3biBaercst TabiMuka Ha CTOPOHE
ueneBolt bJ] ¢ ykazanuem PDB u cxembl.
st koppektHo#t paboTs! npouecca EXTRACT-

EXTRACT HeoO0xomuMbl 3 KOMaH/IBI:

e cdit param «name» — CO3JIaHHC
KOH(UTYpaIH;

e ADD EXTRACT «name», TRANLOG, BEGIN
NOW — co3nanue mporecca U perucTpanus ero
Ha MCIOJHEHHE AJIs1 MEHEDKEpa MPOLIECCOB, I'IE:

— TRANLOG - yka3bIBaeT, 4TO B KayecTBe
HCTOYHHMKA JIaHHBIX OyIyT BBICTYNaTh
TpaH3aKIMOHHBIE JIOTH.

— BEGIN NOW - Hauvarp 3axBaT HaHHBIX
Cpasy Iocie 3amycka extract.

o ADD EXTTRAIL “path”, EXTRACT “name”,
MEGABYTES “value” — co3manne kaHaia Uit
nepenad JaHHBIX, TIC:

— EXTTRAIL - yka3zwsBaer, 1€ OyayT
XPaHUTHCS PEIUTHIUPYEMBbIC TaHHBIE.

— MEGABYTES - pomyctuMbiii pasmep
(aitnos.

Jlnst koppektHO# padoTsl mporiecca EXTRACT-
PUMP HeoOxoauMbl 3 KOMaH]IBI:

(haitna

e cdit param «name» — co3gaHue (aiina
KOH(Urypanum;
e ADD EXTRACT “name”,

EXTTRAILSOURCE “path”, BEGIN NOW —

UCTIOJHEHHE [UII MEHEDKepa MPOIIeCcCoB, TTE:
— EXTTRAILSOURCE - yka3biBaer, rue
Oynyt XpaHNTHCA PETIHIIPYEMBIE
JaHHBIE;
— BEGIN NOW - nHauarth 3axBar JaHHBIX
Cpasy Imociie 3amycka pump.

e ADD RMTTRAIL “path”, EXTRACT “name”,
MEGABYTES “value” — co3panue kaHajia s
nepesiauy JaHHBIX, TJe:

— RMTTRAIL - yxaseBaer, rae OyayT
XPaHHUTBCS PEIUIMIUPYEMbIE JTaHHBIE Ha
CTOPOHE XPaHWJIHIIA;

— MEGABYTES - jomycTuMblii pasmep
(haiinos.

Jliis koppekTHO# padoTs nmporecca REPLICAT
HEO0OXOANMBEI 2 KOMAaHIbI:

e edit param «name» —
KOH(UTYpany perInKaIig;

e add replicat repora, EXTTRAIL ./dirdat/r1,
BEGIN NOW, NODBCHECKPOINT -
CO3JJaHME TIpoIecca W PErucTpanust €ro Ha
WCIIOTHEHHUE JJIs1 MEHEKepa IIPOIIECCOB, TIe:

— EXTTRAIL - yxaseBaer, tre OynyT
XPaHHUTBCS PEIUIMIUPYEMbIe JTaHHBIE Ha
CTOpOHE XpaHWnHuma; s replicat 3To
3Ha4€HHE  JIOJDKHO  COOTBETCTBOBAThH
sHagerntio RMTTRAIL mis pump;

— BEGIN NOW — Hauarh 3axBaT JaHHBIX
cpa3y nociie 3amycka replicat;

— NODBCHECKPOINT —  KOHTpOJIbHBIC
TOYKH He OyIyT XpaHUThHCS B LIeNeBOH Oase
JTAHHBIX.

[lo npuumHe HCHONB30BaHUS Ha HCTOYHHKE
PDB u ccrutok Ha Hee B (haitax KOHQUTYpaIUH
npoueccoB EXTRACT, Hy>KHO IPOU3BECTH €1LIE OIHY
KOMaH/y 110 MX CBSI3BIBAHHIO MEXTy coboii: register
extract “name” database container(“PDB”). Muaue
arenr OGG mnpu monkioYeHun K KopHeBod BJl He
Oyner Buaerh PDB, kK KOTOpOi#l uaeT obparieHue, u
OyzeT BO3HHKATH OIIMOKA BO BPEMsl PEILTHKALINH.

Tenmepp eme ocCTajgoCh HaIpAMyIO yKas3aTb
areHTy OTCJIEKUBaHHE TpaH3aKIHH Ut
peIUITMLIUPYEMbIX TaOJIMYeK W MOXKHO 3allyCKaTh
CO3/1aHHBIE CEPBHUCHL. OTO JeNaeTcsi Ha CTOPOHE
HUCTOYHMKA TNpPH NOJAKIIOUEHHHM K KOpHeBo BJ[ c
SBHBIM yka3aHueM PDB, Tabmmukn wnmm cxemsl

coznanue  (aiina

CIIEAYIOIIIM obpazom: add trandata
“pdb”.“schema”.“table”.
Tenepp BCe TOTOBO JUIA 3alycKa TPexX

CO3IaHHBIX mpoleccoB. Ha cTopoHe HCTOYHHKA
HY>KHO HCIIONB30BaTh KoMmaHzay «start extract» mis
3allycKa CO3JaHHBIX IIPOIECCOB, a HA CTOPOHE
ucrounuka «start replicaty. Texymmii craTyc
MPOIECCOB  MOXKHO TOCMOTPETh TPH  MOMOIIH
komangel «info ally. Ha pucynke 1 moka3zaHbi
pEe3yIbTaThl 3TON KOMAH/Ibl HA CTOPOHE HCTOYHHKA, a
Ha PUCYHKe 2 — Ha CTOpoHe 1eneBoit b1
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GGSCI (LAPTOP-L3SBIED6 as c##ggowner@orcl/CDB$ROOT) 5> info all

Program Status Group
MANAGER RUNNING

EXTRACT RUNNING EXT1
EXTRACT RUNNING PUMPORA

Lag at Chkpt Time Since Chkpt

00:00:00
00:00:00

00:00:09
134:39:09

Pucynok 1 — Craryc nponeccoB Ha HCTOYHHKE

SCI (NB2434 as c##ggownenr@orcl/ORCLPDB) 10> info all

Program Status Group
GER RUNNING
REPLICAT RUNNING REPORA

Lag at Chkpt Time Since Chkpt

©0:00:00 ©0:00:01

Pucynok 2 — CraTtyc npouecca B XpaHHJIHIIe

Janee nis TeCTHpOBaHMUA PEaTU30BAHHOTO
MPOTOTHIA OBUT HAMKMCAH MPOCTOW CKPHUIT JUIS
BCTaBKM 8 HOBBIX 3amuceil B Tabmauuxy Student2 wa
CTOpOHE  HCTOYHUKAa. [lo  OKOHYaHHMIO  €ro
BBITIOJTHEHUS! TIPU MOMOIIM KOMaHABI «StatS» MOXKHO
MMOCMOTPETh  CTAaTUCTHKY 10  HHTEPECYIOLINM

npoueccam. Ha pucynke 3 moka3aHbl pe3yJbTaThl
Toii  komaHael ans  mpoumecca EXTRACT-
EXTRACT, no KoToppIM BHJHO, YTO Bce &
BCTABUBIIMXCS OIEPAIMi yCIENTHO ObLIH 3aIICaHbI B
TPacCHPOBOYHBIE (aliIIbI.

GGSCI (LAPTOP-L3SBJIED6) 9> stats ext666

Sending STATS request to EXTRACT EXT666 ...

Start of Statistics at 2022-02-86 ©3:10:45.

Output to ./dirdat/2/el:

Extracting from UNIK.GGTEST.STUDENT2 to UNIK.GGTEST.STUDENT2:

*** Total statistics since 2022-02-06 03:10:28 ***

Total
Total
Total
Total
Total
Total

inserts
updates
deletes
upserts
discards
operations

Pucynok 3 — Cratucruka npouecca EXTRACT

Pa3pa0oTka XpaHWJIMILA JAHHBIX

Ilepen pa3paboTKOi XpaHHUIHINA JAHHBIX HY>KHO
UMETh MPUHOUNHATBHOE ITOHUMAHHE KOJIMYECTBA
UCTOYHHMKOB M uX crneuuduku. B pamkax maHHOI
paboThl Oyner MMHTAIMs PadOTHl JIBYX peajbHBIX
00BEKTOB, KOTOpbIE KOHTPOJMPYIOT JAOCTYH Ha
OIIpeJIeTICHHYIO TEPPUTOPHIO U 3aHOCSAT HH(OPMALHEO
B B/] 0 TpaHCHOpTHBIX cpencTBax u Biajenbuax. Oda
OHM UMEIOT WAEHTHWYHYIO CTpyKTypy BJl, mostomy
P pa3padOTKe XPaHWIHIIA JOCTATOYHO OIPE/IEIINTh
MOJX0J] K B3aMMOJIEHCTBHUIO C OJJHUM HCTOYHHKOM, a
BCE OCTanbHbIe OynyT moOaBieHsl Mo aHanorud. Ha
CTOpPOHE HWCTOYHHKOB Oyaer wucronb3oBaHa CYBJ]
MySQL, a uHa cropone xpanmmuma CYB]T Oracle.

31ech  CTOMT  OCTAaHOBHTBCS M OTJEIBHO
MOTOBOPHUTH O TOM, KaK OyIyT XpaHUTHCS JaHHBIE C
pa3sHBIX HCTOYHHKOB M OOpHCOBATH CIIOBECHYIO
MOJIEJIb XpaHHUJIMIIA, OCOOCHHO yYHUThIBas CrielupuKy
OOHOBJICHUS JAHHBIX B PEKUME OHJIAMH.

Jlnst kaskoro oO0beKTa B 1eNIeBOi 6a3e MaHHBIX
Oynmer co3nmaHa cBOsI CXeMa, B KOTOPOH Jormyeckas

8.08

9.00

0.00

0.00

0.00

3.00
MOJENb OyZeT  MOJHOCTBIO  COBMaAaTh  C
€AMHO00pa3zHON MOJEIBIO HCTOYHHKA. 9T10
HEOOXOMUMO  JUIsi  KOPPEKTHOTO  OOecTeueHHs
06HOBJ’I€HI/I$[ BCEX JOaHHBIX B pe)KI/IMe peanbﬂoro
BpemMenn mpu nomoum cucrembl OGG. [lanee
HEOOXOAMMO OOBENUHMTH JaHHBIE C  Pa3HBIX

HCTOYHHKOB M CTPYKTypHpOBaTh HX, 4TOOBI OblLia
BO3MOXXHOCTh H3BJIEYb M3 HHUX Ou3Hec-cMbICH. Jls
aToro Oynmer co3maHa cxema icv_data, koTopas o
cBOEll cyTH OyAeT UCHONHSITH U (YHKIMH BUTPUHBI
JAHHBIX W BEJCHUS OMNpPECTICHHON HCTOPUYECKON
nonuTukd. OIHAKO HE KaXI0e OOHOBIEHUE HECET B
cebe OM3HEC-CMBICII M HE KaXKAble TAOJIHMYKH Ha
pa3HBIX HCTOYHHKAX HEOOXOIWMO OOBEIUHSTE.
Hampumep, Ha KaxIoM O0OBEKTE MPHCYTCTBYIOT
TaOJIUIBI, KOTOPBIC XPAHAT TOJBKO THIT aBTOMOOMIIA,
THII KOPITyCa, LIBETA TPAHCIIOPTHBIX CPEACTB U T.A. X
HC Hy)KHO O6’Le}:[I/IHSITB, OHH XpaHS[T IIOJIHOCTBIO
NIACHTUYHBIC JaHHBbIC, 3aHUMAI0T MaJjio MeECTa,
JIOCTATOYHO CO3JIaTh OJHY TAKYIO TaOJUIy B CXeMe
icv_data. Dra cxema OymeT Takke OCHOBaHa Ha
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HUCXOMHOM MOJENd WCTOYHHWKA, OIHAKO OymyT
HEKOTOPBLIE HOBBIC CYHOIHOCTH U 6OJ'IBH_II/IHCTBO
Tabnaudek OyIyT JONMOJHHUTENBHO XPaHUTh DS
CITy>KeOHBIX TOJICH:

® HOBBIE TaOJIHIIBL:

— Src_Sources — tabauma s YHUKAILHOTO
OIpeIeIEH s KaXI0r0 HCTOYHHKA,

— Audit_Log_Journal — Tabauma s
XpaHeHHsI BCEX HU3MEHEHHIA,
MIPOUCXOIAIINX C JTAHHBIMH.

® HOBBIE TIPEICTABICHHUS:

— Customers_Pass_V — mpencrasneHue ams
BBIBOJIA BCEX MOCEIEHUI 00CTYKHBAEMBIX
TEPPUTOPHIA TT0 BCEM aBTOBIIA/ICIBIIAM;

— Source_Pass_V — mpeacraBieHue s
BbIBOJa HYaCTOThI HOCCH.[CHI/Iﬁ BCEX
00CITy’)KUBaEMbIX 00BEKTOB.

® JIONOJIHUTEIBHBIE CTONOIIBI:

— Src_Source_Id — mose s onpeseaeHus

HCTOYHHKA, C KOTOPOTO MPHUIILIA CTPOKA,;

— Active FIg - nome, yka3ssiBaroiiee
COJICPIKUTCS I IAHHAS CTPOKA Ha CTOPOHE
UCTOYHHKA;

— Create_Dttm — moime, xpaHsmee BpeMs
NEpBOTO TIPHXOJA 3aIlUCH CO CTOPOHBI
HCTOYHUKA;

— Last_Update Dttm - mone, xpansiiee
BpEMA MOCICAHETO M3MCHCHHA 3allMCU Ha
HUCTOYHHKE.

KoneuHo e, nIpu IpOEKTHPOBAHUM XPaHMIHUIL
JIAaHHBIX KIJIIOYEBYIO 3HaYMMOCTh HECYT TpeOOBaHuS,
BBIJIBUTaEMbIC 3aKa34MKOM. [IOCKOJNBKY B JaHHOM
Cily4yae UX HeT, TO MHOW OHH ObUTH COPMYITHPOBAHEI
camocrosaTenpHO. Kak yxke OBbUIO CKa3aHO paHee,
OCHOBHAs LICHHOCTh 3TUX JaHHBIX — WH(OpMaIus o
TPAHCHOPTHBIX CPEACTBAX M O YACTOTE MX IMOCCIICHHS
oOcykmBaeMbIX 00BeKTOB. Ha ocHOBaHMH 3TOTO
OBLTH BBIJCIICHBI CIEAYIOMIE TPeOOBAHNUS:

® BO3MOXXHOCTh aHallM3a MCTOPUYECKUX JaHHbBIX,
OTCIIC)KUBAaHWE W3MEHEHHH N0 KOHKPETHOMY
npoekty (tabmuia Audit Log Journal);

® BO3MOXKHOCTH aHalM3a YacTOTHI IOCEIICHUH
ABTOBJIA/ICIIBIIAMHI BCEX 00BEKTOB
(npencraienne Customers Pass V);

® BO3MOXXHOCTh aHaIN3a YaCTOTHI MOCEIECHUH 110

KaXIOMY 00BEKTY (mpencraBieHme

Source_Pass_V).

Takum oOpazom, Tabmuiel B cxeme icv_data
MOJKHO Pa30UTh HA 3 KATCTOPHH:

® BUJIOW3MEHEHHBIE UCXOIHBIE TAOIUIIbI, KOTOPHIE
OynoyT XpaHUTh OOBEIWHEHHYIO HWH(OPMAIIHIO

CO BCEX HCTOYHHMKOB M OYEHb 4YacTo
OOHOBIISITHCS,

® UCXOJHbIE TAOJUIBI, XpaHsIIUe HeOOJbIIYIO
OMHOTHITHYIO HH(QOpMALHWIO, KOTOPYIO He

TpebyeTcsi 0OBEIUHATL B pa3pe3e UCTOUYHHKOB;
OOHOBJISIFOTCS TaKHe TaOIUIBI KpaitHe Pe/IKo;

e oraenpHas Ttabmuna Audit Log Journal, B
KOTOpOH OyIyT O0TOOpa)kaThCsl Bce M3MEHEHNS,
KOTOpPBIE TPOUCXOMAT C AAHHBIMH.

Ocranoce  pa3oOpaThCs c TIPOIIECCOM
3amonmHeHna Tabmwmm B cxeme icv_data. Kak Obuto
chOpMyIIHpPOBAaHO paHEEe, BCE OHHM TaK WIM HHAYe
HalpsAMYIO0 3aBUCAT OT U3MEHEHUH B HNCXOJHBIX
CXeMax Ha CTOpPOHE XpaHW/IHWIIA JaHHBIX. Nx
pPEIUIMKALMI0 B  PEXHUME pEabHOTO BPEMEHHU
momaepxkuBaet  OGG,  KOTOpBIi  HE  HMMeeT
BO3MOXKHOCTH JIOIIOJIHUTEIBHO elle ¥ OOHOBIISITH
Tabauuel Apyrux cxeMm. OpHako, 3Ty mnpoOiemy
MOXHO 3((EeKTHO pemmnTs NPH ITOMOIIM CO3IaHUS
TPHUITEPOB M KAXKAOH PerHIUpyeMON TaOIUIIBL.
Tpurrep — 310 0cobast XpaHUMas IPOLEyPa, KOTOpast
ABTOMATUYCCKH BbI3bIBACTCA IIPHU OMPCIACICHHBIX B €€
ycnoBun DML-komannax. OHa HOIAEp>KHUBAcT
mupokuii criekTp pynkumonana PLSQL u, uto camoe
IJIaBHOE, IO3BOJIIET O00pamaThCs Kak K BEPCHUH
CTPOKH 70 M3MEHEHUsI, TaK U nocie. B paspese aToro
¢yHKIMOHANa ObUTa HamucaHa (QYHKOUSA OIS
CpaBHECHHUS JABYX 3HAa4YEHHH, B KOTOpylo Oyzmer
NepeiaBaThCsl 3HAUCHWE Ka)KAOTO aTpudyTa 1O |
Iociie M3MEHEHWH M B Clydae WX HEPaBEHCTBA, B
KayecTBE  BO3BpAI[acMOr0  3HAYeHHMs  Oyner
NepeiaBaThCsl Ha3BaHWE JAAHHOTO aTpuOyTa. /laHHas
(bYHKLIUS IMEET TPU BEPCUH IS CTPOYHBIX 3HAYSHHH,
YHCIIOBBIX U JaT. DTOT HHCTPYMEHTapuil HE0OX0IuM
JUIL  TIOJIEPXKAHUSI HUCTOPHYECKOW TOJNUTUKU U
BO3MOXHOCTH YBUJCTb, YTO KOHKPETHO M3MCHAJIOCH
M0 KaKOMy-IM0O W3MEHEHHIO, IpHLICAIEMY H3
ncrounuka. Bee 310 Oyzer oroOpaxkeHo B Tabmuie
Audit Log Journal. OnHako He Bce MI3MEHEHHUS HECYT
B cebe KIOYeBYl0 OHW3HEC-IIEHHOCTh, IO3TOMY
CpaBHEHHE MOXKHO HACTPOUTH HE M0 BCEM aTprudyTam,
a BeIOopouHo. [Ipu ynaneHnn xe OyOyT JOTHUYECKH
3aKpBIBATBCSI  COOTBETCTBCHHBIE  CTPOKH  depe3
cayxxebHoe mone Active Flg B Tabmumax cxemsl
icv_data. B cimygae e BCTaBKM HOBBIX CTPOK
CPaBHEHME BBI3bIBATb HE HYXXHO, MOXKHO Cpasy
I[O6aBJ'IHTI> HX B COOTBETCTBYIOIUEC CYHTHOCTHU CXCMBbI
icv_data.

Hcxonst U3 BCero BBIMIECKA3aHHOTO, JUIS €ro
peanuzanuu moTrpedyercs Takke pa3paborarh JIBe
BCIIOMOTaTEJbHBIE TPOLEIYPbI, KOTOPBIE SIBISIOTCS
ABTOHOMHBIMH TPaH3aKIMsIMH, YTO MO3BOJIIET UM
¢uKcHpOBaTh BCE M3MEHEHHs, IPOHMCXOJSIIHUE
BHYTPU HHX, HE JOXHIasCh KOMMHTA BHEIIHECH
TpaH3akuuu. IlepBas — 3T0 BcTaBKa BCEX U3MEHEHUU
B xypHai aynuta Audit Log Journal, ona sBisieTcs
YHHUBepcanbHOU IS BcexX Tabmimi. Bropas — tunosas
mpoueaypa, KoTopasi MEpEeHOCUT BCE M3MEHEHUS W3
HCTOYHHKA B COOTBETCTBYIOILYIO TaOJIUI[y CXEMBI
icv_data. Ee HeoOXOAMMO OMNpPEIe/IUTh Ha KaXKIYIO
Ta0IuILy.

EcrectBeHHO, cO37aBaTh Takue TPHUITEPbl M
BCIIOMOTaTeJbHbBIE MPOLEAYPbl BPYYHYIO — IUIOXOH
MIOJIXOJ] C TOYKH 3PEHHSI SKOHOMHH YeJIOBEKO-HaCOB.
Tem Goxnee, uto CYBJl Oracle moanepxuBaer Bech
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(dyaxmouonan auHamuaeckoro SQL. C ero momompio
MOXKHO HpOﬁTHCB 10 BCEM CXEMaM HMCTOYHUKOB U Ha
OCHOBAHUWU ME€TAaJaHHBIX UX Ta6J'II/I‘IeK Cr€HCpUpOBaTh
KOO Ui co37aHusi Bcex HeobOxomumbix PLSQL
00bekTOB. Jlample yke MOXKHO [UIS  KaxIOH
TaOIUYKH MOTUGUIIMPOBATH CTAHAAPTHBIN TPUTTEP B
COOTBETCTBUHM C ONpEICICHHBIMH Ha Hee OW3Hec-
TpeOOBAHUSIMH.

Co3znanue cxeM TaHHBIX HCTOYHHKOB
V3HauanbHBII CKPUNT IS pa3BepTHIBAHUS Oa3bl
JIaHHBIX HWCTOYHWKOB Obul Hamucan mon CYB]]
MySQL, B cBsizu ¢ ueM TpeOOBal CYIIECTBEHHBIX
Moaudukaruii. KitoueBbie H3MEHEHHST:
® H3MCHCHHEC TUIIOB JaHHBbIX,
noanepxusatorcss CYB/] Oracle
e qnepepaboTka  CcHHTakcuca  sql-koma B
cootBercTBUH co cranmapramu CYB]] Oracle;
e YyJaJCHUE BTOPUYHBIX KIIOYEH — B IEPBYIO
oyepeb OHU OOECHEUMBAIOT IENOCTHOCTH
JTAaHHBIX Ha UCTOYHMKAX, [I03TOMY B XPaHHJIHIIE
OHHM YK€ ITIOCTYNalT B TakOBOM BHje; Ooiee
TOTO, B CBSI3M C pEIUIMKalMed JaHHBIX B
peaJbHOM  BpEeMEHHM,  €CTb  HeOoJbIuas
BEPOSTHOCTD, YTO IOPSI0K U3MEHEHUH He OyaeT
COOTBETCTBOBATh JIOTMKE BTOPUYHBIX KITIOUYEH
WJIN LEIOCTHOCTH OTIPAaBJICHHBIX TpPaH3aKIMH
Oynmer HapymieHa, a 3TO dYpeBaTa OIIMUOKaM
OOHOBJICHH YK€ Ha CTOPOHE XPaHWUIMIIIA.
TakuMm 00pa3om, ObUT CO3MaH YHHUBEPCAIbHBIH
CKpHUIIT IJId CO3IaHuA CXEMBI JJIA J'IIO6OFO THUIIOBOT'O
HUCTOYHHKA NAHHBIX. On 6bIJ'I YCHEIHO UCIIOJIB30BaH
qs co3maHus cxemsl src 01. B pmanmpeeifmem ata
cxema OyJieT HCIOJIb30BaHa [UIsl PETUIMKAIMN TaHHBIX
c mepBoro (TECTOBOrO) KOHTypa. Takxke, cTOUT
OTMETHUTb, YTO ISl €TO UCIIOIb30BAHHS, HEOOXOIMMO
co3JaTh  COOTBETCTBYIOIETO  MOJNB30BATENs |
HAJICNUTh €r0 HEOOXOAMMBIMU TIPHUBHIICTHAMH.

CrnenyromuM ImaroM OBIIO  Pa3BepTHIBAHHH
cxeMsl icv_data. /Iy 3TOr0 OBIT HCIIOIB30BAH TOT XKE
CKPHUNT, HO C JONOJHHUTEIbHBIMU MOAU(HUKALUSIMHY,
KOTOpBIE OBLIN OIHICAHBI PaHee.

KOTOpBIE

Co3zaHue BCIOMOTaTeJbHbIX MPOLeAyp U
byHxumi
Urak, emie pa3 0003HA4YUM BHIBI MPOLENYP U
(yHKIMIA, KOTOpble HEOOXOAMMBI Ul BBHIOPaHHOTO
croco0a perIMKaluy JaHHbIX:

e Tqpoueaypa Uil BBEICHUS  HUCTOPHYECKOM
MOJIUTHKH, KOTOpask BCTABISCT W3MCHEHHS B
tabmuy audit_log_journal;

e TIpolemypsl MIA KaXIOH TaOnumbl B cXeMme
HCTOYHHKA, KOTOpbIE Ha OCHOBAHUU M3MEHEHUH
B HUX BCTaBJISIOT 3allICH B COOTBETCTBYIOIINE
TabuIe cxeMsl icv_data;

e (yHKUUH, KOTOpbIE CPAaBHHUBAIOT JIBAa 3HAYCHUS
mro0oro arpubyTa 0001 TaOIUIEI (0 U Imocie
M3MEHEHHH );

Jlanee Oonee mMOAPOOHO pPAacCMOTPUM HX
nporiecc co3aanug. OTAETEHO OTMETHM, YTO I UX
MTOJTHOLIEHHOM paboThI u MIPaBMIILHOTO
HCIOJIb30BaHUSI ~ HEOOXOAMMO  BBIACIUTH  Kak
CHUCTEMHbIC TPUBUJIETHUH, TaK M MOJb30BaTEIbCKUE,
KOTOpble, K TpUMEpY, TMO3BOJSIOT  OJHOMY
M10JIb30BATEI0 BBINOJIHATH PL/SQL-00BeKTHI
JIPYTOTO.

[Ipouenypa mepBoro  BUAa  Ha3bIBAETCS

AUDIT JOURNAL LOG PRC u y Hee MOXHO
BBIJICIIUTE €€ KIIOUEBbIE 0COOEHHOCTH:

® OHa SBIIICTCS ABTOHOMHOM, YTO MO3BOJIICT i

3aKOMMUTH U3MEHCHUS, KOTOPBIE OBLIH BHYTPH

HCC, BHC 3aBHCHUMOCTH oT TOTO, KakK
3aBCpUINIIACh BHCHIHAA TpaH3aKIUA; 9TO
OCYIIECTBJICHO qgepes HCII0JIB30BAHNEC

PRAGMA autonomous_transaction;
® OHAa COAEPKHUT MH(POPMAIMIO NPO TabNUIy, C
KOTOpOW IPOM30ILI0 H3MEHEHHE, Biajelblia
9TOU TaOIHUIIBI, aTpuOyTHI, KOTOpBIE
M3MCHSUIACH, BPEMsI M3MCHEHUS | ToJie obj_id,
KOTOpO€ COJEP)KUT 3HAYeHUe JMOO TOJIBKO
NEepBUYHOTO KJfoYa OJTOW TabiMuel, JHOO
MEepBUYHOTO KJI0Ya W KOJAa HMCTOYHHKA, IS
BO3MOKHOCTH OTCMOTPETHh UCTOPHIO U3MEHCHHUS
o 00BEKTY;
e Cogepxurcs B cxeMe icv_data.
PaccMoTpuM KOHKpETHBIN IpUMEp MPOLENYpPHI
BTOpOTO BUja ¢ HazBaHueM Customers_audit. MoxxHO
BBIJIEIIUTH €€ CIIEIYIOIINeE KIIF0UeBble 0COOEHHOCTH:

e OHAa TaKXe SBJIIETCS AaBTOHOMHOW uepe3
HCII0JIb30BaHUE PRAGMA
autonomous_transaction;

® BXOJHBIC napameTpsl COOTBETCTBYIOT
aTpuOyTaM  TaONWYKH, K KOTOPOH  OHa
OTHOCUTCS;  COOTBETCTBEHHO,  KOJIHMYECTBO
BXOJHBIX IIapaMETPOB PaBHO  KOJMYECTBY
aTpuOyTOB TaOIUIKH + aTpuodyT

SRC SOURCE ID, KOTOpBIii COOTBETCTBYET
cxeme wucrouynnmka + ¢uar i DML FLG,
KOTOPBIH YKa3bIBaeT, KAKOe UMEHHO U3MEHEHHE
npoucxomut: ‘I’ — Insert, ‘U’ — Update, ‘D’ —
Delete;

e ccou i DML FLG = ‘I’, To BcraBnsieTcsi HOBas
CTpPOKa C COOTBETCTBYIOIINM UAECHTH(HUKATOPOM

UCTOYHHKA;
e com i DML FLG = ‘U’, T10 cTpoka
OOHOBIIAIETCS HOBBIMHM 3HAYCHUSIMH, €€ IOUCK
uner 1o MEPBUYHOMY KITFOUy "

UICHTH()UKATOPY UCTOYHHKA;

e ccmi DML FLG = ‘D’, To cTpoKa JOrHYeCKH
3aKpbpIBacTCs  mMyTeM  OOHOBJieHHs  (iara
ACTIVE FLG nHa 3nauenue 'N'.

Janee, yna4HO CKOMITWJIMPOBAB MpPOLEAYPY
Customers_audit u yOenuBIINCH B ee
paboTocriocobHOCTH, OblJIa HaITMCaHa Npoueaypa s
CO3JIaHUsI CKPUNTA JUIS CO3JaHUsI MPOLETYpPBl ITOTO
BUJA JUTA KaXKI0H TaOINIKU cXeMbl UcTOYHHKA. OHa
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HarmucaHa C HUCITIOJIB30BAHUEM beHK]_H/IOHaHa COICPKUT BCC U3MCHUBIINECCA anI/I6yTBI. B C.quae,

nuHamudeckoro SQL. B Heil yepe3 BHEIIHUH LUK
nepeOuparoTcss BCE TaOJMYKH CXEMBI HCTOYHHMKA
4yepe3 CUCTEMHOE Mpe/ICTaBIeHue user_tables u uepes
BHYTPCHHUH IUKJI [0 CUCTEMHOMY IPEICTABICHHIO
user_tab_columns nepeOupaer Bce ux atpuOyThl. B
pe3yabTaTe 3amojHsIeTCs mepeMeHHas | script Tuma
CLOB, B neii copepxurcs plsql-kox amst reHepaunu
MpOIIeTyp, KOTOPBIH MOXKHO Cpa3y K€ BBITOTHUTH
uepe3 komanny EXECUTE IMMEDIATE, onnako
MHE MMoKa3ajcs yno0Hee HEMHOro APYro# Mmoaxof,
OpU KOTOPOM 3Ta TEPEeMEHHas BCTABISIETCS BO
BCIIOMOTATENbHYI0 TaONMW4Ky script table mocie
Ka&)XJOro MNpOroHa BHEUIHEro IMKIa. Tak, mepen
3alyCKOM MOJKHO €Ille pa3 BCE MPOBEPUTH U
co3/laBaTh MX KaK [IOCJICIOBAaTeIbHO, TaK W
napaiesibHO.

OyHKIUH, ONMUCAHHBIX paHee, BCErO 3 U OHH
UCTONB3YIOTCS JJIsl CPaBHEHHsSI CICIYHOIUX THUIIOB
JAaHHBIX: number, date, varchar2. OHU IPUHUMAIOT HA
BXOJI Ha3BaHWE aTpuOyTa, €ro 3HAYCHHUS JI0 M MOCTC
MU3MEHEHHS. U CHMBOJ, KOTOPBIM MOXKHO Pa3elisiTh
3HaueHus. Ha BbIxoze B cilyuyae, €CliM MepeiaHHbIe
3HAUCHHS OTJIMYAIOTCS, TO TMEPEAacTCs Ha3BaHUE
aTpubyTa + CHUMBOJ pa3lielieHus, €CIIM 3HAYCHUS HE
ortnuyaroTcsa, To otmaercs null. Taxke, crout
OTMETHUTb, YTO MOCKOJBbKY BXOJHbBIE aTPUOYThI MOTYT
OBITh pa3HOTO THNA, a HA3BaHHWE MJOJDKHO OBITH
OJIMHAKOBBIM, TO OHHM OBLIM IOMECHICHBI B IIaKeT

CHECK_ATTR_API.

Co3naHue TPUITEPOB /IS MEPEHOCA TAHHBIX

HUraxk, eme pa3 onpeaeauMcs 3a4eM HaM HYKHBI
TPUITEPHl HAa TAaONMYKM ¥ KAk OHH OyayT
WCTONB30BaHBL. Ha KaXAblii HCTOYHHK Oymer
OTBEJICHAa CBOSI CXeMa, Kaxaas ee Tabimmuka OyneT
aKTyaJH3NpPOBATHCS B COOTBETCTBHU C M3MECHECHUSMH
C HWCTOYHHKA B PEKUME pEaTbHOM BpPEMEHH MpH
romoru cuctemsl Oracle GoldenGate. [lanee, 4ToObI
MMETh BCE aKTyalbHBIC TaHHBIE CO BCEX MCTOYHHUKOB
BMeCTe, X HY)XHO 00BeaMHUTD. JIJi1 3TOro co3naHa
cxema icv_data, B KOTOpPYyI0 W HYKHO JOCTaBUTbH

nanupie. VIMEHHO [UIi 3TOTO M HCIONB3YHOTCS
TPUITEPBI, KOTOPBIE pEarupylT Ha  KaKI0e
H3MCHCHHUE.

Tenepr  Gosmee  moAPOOHO  PaccMOTPUM

pearnpoBaHus Ha pa3Hble U3MeHeHus. [ npumMepa
BO3bMEM CHOBa Tabimmuky Customers.

Ecim 9T0 BCTaBKa, TO HYXHO Yepe3 MpoLeaypy
CUSTOMERS audit BcTaBUTH HOBBIC 3HAYCHHS B
COOTBETCTBYIOIYIO TAOMMUYKY CXeMbI icv_data myTem
Bb3oBa ¢ (marom i DML FLG = 'T. Taxxe, mnsa
BEIICHUSI HMCTOPUYECKONH IOJUTUKH  BBI3BIBACTCS
npoueaypa audit_journal log prc, kyna BcTaBisieTcst
3aIlUCh O BCTABKE.

Eciu 310 0OHOBJIEHHE, TO MEPBBIM JEIOM JJIs

KaX/10T0 aTpulyTa BBI3BIBACTCA ¢byHKIMSA
check upd attr value fnc u B pe3yiabTare
3allOJIHSAETCS. CTPOKOBAasl —IIepeMEeHHasi, KoTopas

Korjga oSTa MHNEpEeMEHHasA HE IIyCTas, BbI3bIBACTCA
mporienypa ~ CUSTOMERS audit ¢ duarom
i DML FLG = 'U, rne ¢uxcupyercss CHHCOK
W3MeHUBIIMXCS aTpuOyTOB. [locie 3Toro BeI3bIBaeTCS
mporenypa audit_journal log prc mis  dukcaruu
OOHOBJIEHHSI JAHHOH CTPOKH.

Ecnu 310 ynanenue, To BhI3bIBaETCS MPOLEAYpPa
CUSTOMERS audit ¢ ¢marom i DML FLG = D',
KOTOpasi JIOTHYECKH 3aKpPBIBAET COOTBETCTBYIOIIYIO
3amuch B cxeme icv_data, n BBI3BIBaeTCS IpoLerypa
audit_journal log prc, koTopas pUKCHpyeT ynaneHue
9TOM 3aIHCH.

Bce BhlmeckazaHHOe OBIIIO peann30BaHO U
cozman Tpurrep SRC 01.CUSTOMERSS$audit_trg.
ITocne »Toro ObLIa TpoOBeneHa MPOBEPKA €ro
paborocniocobnoct. i 3Toro B TabNMUKy
SRC 01.CUSTOMERS O6buta BcTaBieHa OJHA
3aIiCh, 1OCJIE Yero ISl Hee JKe ObUIO NMPOM3BENEHO
oOHoBteHMe aTprOyTa lastname. Kak nror, BcraBneHa
OblTa OJJHA 3aNMCh B TaOMUUKy McTOUHMKA src 01, 2
3amucu B Tabmmuke aymuta audit log journal m 1
3amuch B cxeme icv_data ¢ Active Flg = “Y’.

Tenepp, yOeauBmMCh, HYTO paspaboTaHHAS
KOHLENUMS pEeIUIMKalMM JaHHbIX BHYTpH b/l
XpaHWIINING, Pea30BaHa MPAaBIIIbHO, HY)KHO OBLIO
CO3/1aTh CKPUINT, KOTOPBIM CO3JacT TPHUITEP TAaKOTO
BUJA Ul KaXIOW TaOIMUKHM CXEMbl MCTOYHUKA. [l
9TOro ObUla HamMcaHa Mpouenypa, KOTopas o
aHaJIOTUU C paHee OIHMCAHHBIM CII0CO0 CO3aHus
CKpuIlTa JJIsL TreHepauu BCIIOMOI'aTCJIbHBIX
npoueayp A BCeX TalIHI, TaKXKe HCIOIb3yeT
JTUHAMHYeCKUd sql, TpoOXomuTcs MO CHCTEMHBIM
npeAcTaBiIeHusIM user tables u user tab columns,
cobMpaeT KOoa CO3aHUs KaXIOro TpUITEpa BHYTPH
nepemernoit | script Tuma CLOB u 3aHocut 3TO
3HaYCHUE B TAOMUUKY script_table.

ITocme TOTO, Kak BCE BBIMICONMHCAHHOE OBLIO
peamu3oBano mus cxemsl src_ 01, ObuT BRITpYXeH
CKPHIT CO3IaHUSI 3TOH CXEMBI CO BCEMU O0BEKTAMHU U
MIPUBUJICTUAMMU. 3T1oT CKpHUIIT MOKHO TCIEPb
UCIIOJIb30BATh JJISl CO3/[aHUS y)KE TOTOBOM CXEMBI JIJIsI
HOBBLIX HWCTOYHUKOB, HYKHO JIMIOIb IOMCHATH UM
src 01 Ha HOBOe. B wacTHOCTH, MMEHHO Tak ObLIa
co3naHa src_02 111 BTOPOro UCTOYHHKA JaHHBIX.

Peanu3anust TEXHOIOTH PeNVIMKALNH JAHHBIX
npu nomou OGG

Nmes npencraBieHne 0 HACTPOUKE PEIIMKALAN
JTAaHHBIX B PEKHME PEabHOTO BPEMEHH ITPU TTOMOIIN
OGG, noxy4eHHOE BO BpeMs pa3pabOTKH IPOTOTHIIA,
U Pa3BEpPHYTOE XPAaHWJIMIIE IAHHBIX, MOXXHO OBLIO
NpUCTyNaTh K (HUHAIBHOMY IyHKTY B IUIaHE
peanusanuu. s sToro, kak yxe ObBLUIO CKa3aHO,
HEo0X0AMMO OBLIIO UMETH 2 cepBepa C pa3BepHYTHIMU
Ha HUX 0a3aMM JaHHBIX, KOTOpBIE OyAyT
UMHUTUpPOBaTh paboTy peanbHBIX 00BekToB. Ha
nepBoM wucTouHuke bBJ] HasbiBaercs icv 21, Ha
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BTOpOM — iCV_20; B XpaHWITHIIE OHU OYIYyT CBSI3aHBI
co cxemamu SIC_01 u src_02 cooTBETCTBEHHO.

Taroke, He0OX0AUMO OTMETUTH, YT0 OGG Oyaer
paboTarh TOJBKO C JBMXXKOM xpaHeHus InnoDB u
koaupoBkoi utff8mb4 8 MySQL. O6a st mapamerpa
MOYHO yKa3bIBaTh 110 YMOJYaHHIO KaK IPH CO3JaHUH
BJl, Tak m 11 KOHKpeTHBIX Tabmnuek. KoaupoBky
MOXHO MEHSATH YK€ ITI0Ciie CO3/aHMs O00BbeKTa NpH
TTOMOIITU clenyronen KOMaHbl: ALTER
DATABASE db_name CHARACTER SET utf8mb4
COLLATE utf8mb4_unicode_ci.

Janee Oymer mOA3TamHO paclucaHbl —Bce
JEWCTBHA, KOTOPbIe HEOOXOIMMO OCYIIECTBUTDH IS
YCTaHOBKHM coefuHeHus: Mexny bJl ucrouHuka u
XPaHHUJIHIIEM.

Kak yxe ObU10 OTMEUEeHO He pa3 paHee, s
pabotel OGG He00X0aAUMO, YTOOBI BCE M3MCHEHUS,
CBSI3aHHBIC C JJaHHBIMU, OBUTM OTPaXKEHBI B )KypHaax
redolog. Ha srtame pa3paboTku MpOTOTHMA S YyXKE
pacckasbIBalL, Kak 3To caenath st bJ] Oracle, Teneps
JKe B KauecTBe HcTouHMKa BeicTynaeT CYBJl MySQL.

B  pmammor CVYBJ] o3toT  (dyHKOHMOHANT
ompenensercs depe3 mapameTp log-bin m Takxke
omnpenensercs Ha ypoBHe KopHeBodM BJI. JlaHHbII
mapamerp — HeoOxomumo  3amatb B (paiiie
KOHHUrypanuu, KOTOpelii B 3aBucuMoctd oT OC
Ha3plBaeTcsl JmO0 my.ini, nu6o my.cnf. OnH
OmpeielsieT  MECTO  pa3MeIleHHs  OMHApHBIX
KypHaJIoB oBTopa. OHAKO [UIsi KOPPEKTHOM paboThI
GolgenGate ostoro Mamo, B 3ToM ke (aiine
KOH(Urypanud HEOOXOAMMO OINPENCIUTh CIIe H
CIEIyIOLIHE TapaMeTphl:

o log-bin-index — onpenenser MecTo pa3MeICHUs

MHJICKCOB OHMHApHBIX KYPHAJIOB; o
YMOJYaHUIO, OHHM HAaxomATcsi B TOW ke
JUPEKTOPUH, YTO U OMHAPHBIC KYPHAIBL;

e binlog-format — dopmar kypHanTUpOBaHWS;
OBIBaeT TPEX BUIOB:
- ROW - B Dbinlog 3amuceiBatorcs

n3MeHeHHble OwHapHbele naHuble; OGG
Oyznet paboTaTh TOJIBKO € 3TUM (popMaToM;

— STATEMENT - pennukauusi, KoTopas
OCHOBBIBAETCSl HA aHAJIN3€ BBITOJIHIEMbBIX
3aIpOCOB;

— MIXED - mpomexyTounslii popmMar, npu
KOTOPOM MO YMOIYaHHUIO HUCIONb3YeTCs
STATEMENT c¢ nepekimro4eHUsMH B
ROW.

ITo cpaBrernuto ¢ CYBJ] Oracle B MySQL ner

TaKAX CTPOTUX OTPaHWMYEHHH C  CO3TaHUEM
ri100aIbHBIX MOJIH30BaTEIICH. Bonee TOTO,
MOJIKITIOYATBCSI MOXHO W TOJA  CTaHAAPTHBIM

KOpPHEBBIM I0JIb30BaTeneM root. Kak uror, Ha mepsom
WCTOYHHKE — EZSCi, Ha BTOPOM — ro0t, Ha XpaHHIIHIIE
— ctttfggowner (KOTOpBI paHee OBLT CO3/IaH B paMKax
pa3pabOTKU MPOTOTHUIIA).

Teneps cozmaguMm ¢aiin ¢ mapameTpamu s
sx3emmsipa OGG Ha KaXXJOM U3 TpeX XOCTOB. JTO
JIeJIaeTCst IPH ITOMOIIHM KOMaHAb! «edit params mgr».

B MoeM cinyuae si OCTaHOBMIICS Ha CIEIYIOLIHUX
napameTpax:

e PORT - mopr menemxepa mpoieccoB Oracle
GoldenGate, HCTIOJB3YIOIIUICS TS
B3aUMO/ICHCTBUS C YAAJICHHBIMH POLIECCAMU;

e DYNAMICPORTLIST — nepeueHb JOCTYIHBIX
MOPTOB, KOTOPBIE JIOKaJIbHBIE mporiecchl Oracle
GoldenGate  MoryT  HWCHONB30BaTh  JUIA
CBSI3BIBaHHS C yJaneHHbIME TIporieccamu Oracle
GoldenGate Ha Ipyrux MaIIMHax;

e AUTOSTART - mnapamerp, MO3BOJISIONINI
AaBTOMAaTUYECKH 3amyckaTh Imporeccel Oracle
GoldenGate mocie 3amycka  MEHEIKepa
MPOLIECCOB;

e AUTORESTART — napameTp VTS
aBTOMATHYECKOTO  Iepe3alycka  IpOIeCCOB
Oracle GoldenGate ipu cO0sIX 110 CETH;

e RETRIES - MaKCHUMaJIbHOE KOJINYECTBO
Hepe3arycKoB;

o WAITMINUTES — Bpems o>xuaHust B MUHYTax
OT aBapuu JI0 IIepe3aIrycKa;

e STARTUPVALIDATIONDELAY — BpeMs
oxumaHus (B CEKyHAaX) 1O IPOBEPKH
cocrosHus npomecca GoldenGate; B cmyudae,
€CITH TTOCTI€ 3TOT0 BPEMEHH MPOLIECC HE OTBETHI,
TO PETHUCTPUPYETCS OLTHOKA,;

e PURGEOLDEXTRACTS - MTO3BOJISIET
ounmate oOpaboTaHHbIe (alnbl ANsS  TOTO,
YTOOBI OHH HE MOTPEOISUIM MHOTO IHCKOBOTO
MecTa.

Janee HaMm Bce Takke HY)XHO Ha XpaHWIMUIIE

cozgath mporecc REPLICAT, a Ha Kaxaom
ucrouHuke co3garb 2 mpouecca EXTRACT
(EXTRACT u PUMP).

Camu 3Tu (Qailibl MO CBOCH CTPYKType HE
CHJIBHO OTJIMYAKOTCS OT TEX, YTO 5 YKE OIMUCHIBAI IIPU
pa3paboTKe MPOTOTUIIA, HO BCE K€ ONpeIeTCHHBIC
OTJIMYHS UMEIOTCS:

e npouecc EXTRACT-EXTRACT:

— cachemgr cachesize — pasmep Koma
MaMsITH, KOTOPBIA MOXET HCIIOJIh30BATh
npotecc extract;

— TRANLOGOPTIONS ALTLOGDEST -
napameTp JJIs YKa3aHUsS PACHOJIOXKCHUS
¢aiina WHIEKCOB  OMHApHBIX  JIOTOB
MySQL;

— Table — Bce TabnMMYKK CXEMBI MCTOYHHUKA
JUTSL PETLTMKALIUK YKa3bIBAIOTCS Yepes3 *.

e mporecc EXTRACT- PUMP:

— Table — Bce TabIMYKK CXEMBI MCTOYHHKA

JUISl pETIMKALMK YKa3bIBAIOTCS Yepes *.
e npoinecc REPLICAT:

— Assumetargetdefs — napamerp,
YKa3bIBAOIIMA HAa TO, YTO CTPYKTypa
TaOJIUI] KICTOYHKKA U 11€JICBO 0a3bI CXOXKH.

— SETENV - 3amaeM  mnepeMeHHYIO
okpyxeHus Windows; B  YacTHOCTH,
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yKa3bIBaeM KOIMPOBKY yepes CXeMax SIC XPaHWUTh 3Ty MHGOPMALMIO Jaxe U He
NLS_LANG; 00s13aTeNIbHO, 3TO OBUIO OBl W3MHUINHUE XpaHEHUE
— napamMmerp DBOPTIONS JAaHHBIX. EqMHCTBEHHOE HCKITIOUEHHE — 3TO TabIiyKa

NOSUPPRESSTRIGGERS yka3piBaer Ha
TO, YTO TPHUITEPHI, OIpEACICHHBIE Ha
YYacTBYIOIINE B pEIUIMKAIWU TaOIHIIBI
neneBoit b/, TOMKHBI BRIMOJIHATHCS

— COOTHOIIICHUE TAOJUYCK IS PEIUTUKAIIUH:
yepe3 MAP ykaswsiBaercsi cxema + * Ha
CTOpoHe ucTo4yHMKa, uepe3 TARGET
yKa3plBaeTcs cxemMa + * Ha CTOpOHE
XpaHWIUIIA.

C TOYKM 3pEHHSI CHHTAKCHCA IO KOPPEKTHOMY
IoOaBIEHUIO 3TUX TMporeccoB B MeHemkepe OGG
pasmuumii Het: it 1ByX EXTRACT — 3 xomaHfsl,
st REPLICAT — 2 xomMaHBI.

Temepp Bce TOTOBO JUISI 3amycka Bcex
CO3/aHHBIX MpoIeccCoB. Ha CTOpOHE HCTOYHHKE
HUCIIOIB3YeEM KOMaHIy «start extracty; Ha CTOpOHE
XpaHWIMIIA — KOMaHJy «start replicaty. Tekyiuee
COCTOSIHUE TPOIIECCOB MOKHO BBIBECTH MPH MTOMOIIIH
koMmaHubl info all. JlaHHBIE KOMAaHIBI TPEICTABICHBI
Ha pucyHkax 4, 5 u 6.

ITo crarycam BHIHO, YTO BCE MPOLECCH OBLIH
CO3/1aHBI KOPPEKTHO.

TecTHpOBaHHE PEMINKAIINH JTAHHBIX

I[Imam  TectupoBaHWsT  OBUT  CIEIYFOILIUM:
MPOTECTUPOBATh KOPPEKTHOCTh PEIUIMKALINH JaHHBIX
IpU BBI30BE Ha CTOPOHE HMCTOYHHUKOB BCEX
3aKJIaabIBaeMbIX TIpu pazpabotke DML komanm —
Delete, Update, Insert. Bonee Toro, st yBemTu4eHUs
HATPY3KH Ha CHCTEMY H3MCHCHUS B TaHHBIX Ha 000UX
HUCTOYHMKAX 3aIlyCKAINCh OJHOBpeMeHHo. aiin
Jamrra ObUT YCTPOEH CTaHAapTHBEIM 00pa3oM | depe3
HET0 MOXHO OBLTO IIPOBEPHUTH TOJIBKO KOMaHAY Insert,
IyCTb M JOCTAaTOYHO BHyHMTENbHY10. Ilo 3TOit
MpUYNHE U TPOBEPKH W3MEHEHHs JaHHBIX dYepes
komaHael Delete u Update ObLIO HCIONB30BaHO
py4HOE OOHOBIICHHE.

KonuyectenHoe CpaBHEHHE ObLTO
MPOM3BEJICHO Cpa3y Iocie 3arpy3ku o0oux (aition
nmammna. o aroro Obwio crepBa 3a)MKCHPOBAHO
KOJIMUECTBO 3alyceld B TAOJMUKaX Ha UCTOYHHKAX, a
[IOTOM YK€ pEe3yJbTaT pEIUIMKAlWU JaHHBIX B
COOTBETCTBCHHBIC CXEMBl Ha CTOPOHE XPaHWIHIIA
JAHHBIX. Bce STH OMOpHBIE 3HAYEHHUS 3aHECEHBI C
Tabauns! 1 u 2.

Ilo pe3yapTaram 3TOH NPOBEPKU MOIKHO
3aMETUTh, YTO OTIMYAIOTCS TOJBKO Te TaOIMUKH,
KOTOpBIE npu pas3paboTke XpaHIIAIIA
KBaTM(UIHMPOBAIKCH KaK TE, KOTOPbIE XPAHAT MAJIO
nHpOpPMAIUU U OOHOBIISIOTCS KpaiiHe peako (Takue
KaK THII Ky30Ba MalllMHbI, €ro UBET, TUII JOCTYIIa U
tn). [To 3TOM e mpu4YMHE OHM HE BOLUIM B (haiibl
JlamIia, KOTopsle ObUT MCIIONIb30BaHbl. bosee Toro, B

customers M3 MEPBOIO MCTOYHHMKA: HA MCTOYHUKE —
89, B xpanmnuiie — 91. D10 CBS3aHO C TeM, UTO B
cxeme src_01 yxe XpaHWIIUCH JIBE TECTOBBIE 3aIUCH,
KOTOpBIE OBUTH TOJyYeHBI paHee, IPU TeCTUPOBAHUH
MIPOTOTHIIA.

B pamkax py4HOro TECTHPOBaHHUS ObBLIO
MPOU3BEICHO OOHOBJCHHE U YIaliCHWE 3aIlucel
Tabmuuku analyzer passages Ha CTOpPOHE IEPBOTO
HCTOYHUKA. B pamKkax TpUBHANbHOIO CKpUITa B 3TON
Tabnuuke criepa oOHOBIseTcs Bee 200 227 3amuced,
a3ateMm 14 810 U3 HAX yHaISIOTCA.

Ha pucyHnke 7 nprBeneHbl pe3yJbTaTbl KOMaH bl
stats mpomecca EXTRACT, Ha HeM BHJIHBI Bce
OIMCaHHBbIE KOMaH/IbI: CIiepBa BCTaBKa BCEX 3amuceil
NpU  WCIIOJB30BAaHWU JIaMIla, 3areM OOHOBJICHUS
cronbua Brand u ynaneHue mo ycnoButo Ha crojderr
PlateRegion

Teneps ocranoch HPOBEPHUTH, YTO B pas3pese
cxeM src_ 001 w icv_data 5Tu 3ammcu OOHOBHITUCH
COOTBETCTBYIOIIUM 00pazoM. DTO MOXHO CIHENaTh
gepe3 3ampoc K JKypHanmy ayamrta. Ha pucydke 8
MOKa3aHa CTAaTUCTHKA TI0 BCeM HW3MEHEHUSIM,
MIPOU3OIIEAIINM C TAOMUYKOH analyzer passages.

BeiBoabl
B coBpemennom wmupe, rae Ooprba 3a
noTpebuTenss obocTpeHa 10 Tpeneia, CKOPOCTh

pearupoBaHusl Ha Kakoe-M0Oo ero JeicTBHE Urpaer
BakHeWnryro ponb. Yem ObicTpee uHDOpMaLus
CMOXKET JIONTH /10 aHAJIMTHUYECKOTO siJipa KOMIIAaHWH,
TeM ObicTpee moONy4MTcst cOpMHpOBAaTh UL
KOHKPETHOTO norpeduTens cBOE
CHEUATTM3UPOBAHHOE TIPEUIOKEHNUE.

B nanHOIT paboTe OBUIO HCCIIETOBAHO pEIICHHUE
3TOM TpoOJNEeMbl TPH MOMOIIM HCIOJIB30BAHUS
TEXHOJOTUM pEIUIMKALMK JaHHBIX B  PEXHME
peanbrHoro Bpemenu Oracle GoldenGate. Ilpu uem
Obula pazoOpaHa HE TOJBKO YacTh C Iepejaveii
JAHHBIX, HO U 4YaCTb C XpaHCHUCM U O6’I)CJII/IHCHI/ICM
MH(OpPMAIIKHU B OHOM 00IIEM KOHTYpE — XpaHUITUILE
JaHHBIX.

B pesynbrate OblIa HE TOJNBKO IIPEUIOKEHA
oOwiasi crparerusi pelieHus 3asBJICHHONW MPOOIeMBl,
HO M pealn30BaHO YaCTHOE PEIICHHE ISl KOHKPETHOM
BA.

TexHomorus ToKazana CBOIO
paboToCIOCOOHOCTD, OBICTPOAEUCTBIE M CTOHKOCTD K
moTepe AaHHBIX. BOo Bpems TecTHpoBaHHUS Harpyska
Ha Hee OblTa comocTaBUMa C peaibHOM. bomee Toro,
KOJIMYECTBO M3MEHEHHWH M TPaH3aKIMK ObLIO Jaxe
0oJIbllIE  CPEIHECTATHCTHYECKOTO B oOyacTu
IpUMEHEHMsI paccMoTpeHHo B/1.
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Taoauua 1. KosinuecTBeHHOE CpaBHeHME 3amuceii B MCTOYHHKe 1 M ee cxeme B XpaHuJ/Imiie

Tabauna HUcTounuk Xpanuiauine
icv_21 (xoJ1-BO src_01
3anucei) (K0.1-BO 3ammceii)

Analyzer_Plate_Recognitions 206 138 206 138

Analyzer_Passages 200 227 200 227

Analyzer_Passage Vehicle_connection 82 819 82 819

Analyzer_Emergency_Recognitions 44 342 44 342

Vehicle_Passages 33584 33584

Accesses 10519 10519

Accesses_Vehicle 10519 10519
Customers 89 91
Vehicle_Permissions 85 85
Vehivles 85 46

Ta6auua 2. KosuyecTBeHHOE cpaBHeHMe 3aMUcell B HCTOYHUKe 2 U ee cXeMe B XpaHUJIMIIe

Tabauua HcTounnk Xpannjauuge
icv_20 (koJi-BO src_02
3anucei) (x0J1-BO 3amuceii)
Analyzer_Plate_Recognitions 160 607 160 607
Analyzer_Passages 159 405 159 405
Analyzer_Emergency_Recognitions 73029 73029
Analyzer_Passage_Vehicle_connection 63 342 63 342
Vehicle_Passages 52120 52120
Analyzer Cab_Recognitions 27 540 27 540
Accesses 25 695 25695
Accesses_Vehicle 23 550 23 550
Vehicle_Permissions 153 153
Vehivles 151 151
Customers 107 107

GGSCI (NB2434) 30> info all

Program Status Group
GER RUNNING

EXTRACT RUNNING EXTo1l

EXTRACT RUNNING PUMPO1

Lag at Chkpt T

©0:00:00
©0:00:00

(2]

ime Since Chkpt

0:00:08

00:40:09

Pucynok 4 — ITpouecchl Ha 1-M HCTOYHHKE
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GGSCI (DESKTOP-NFM39]JL) 17> info all
Program Status Group Lag at Chkpt Time Since Chkpt
MANAGER RUNNING
EXTRACT RUNNING EXTol PO:00:00 20:00:00
EXTRACT RUNNING PUMP@1 00:37:17 00:00:04
Pucynok 5 — IIponeccsl Ha 2-M HCTOYHHKE
GGSCI (LAPTOP-L3SBJED6) 6> info all
Program Status Group Lag at Chkpt Time Since Chkpt
MANAGER RUNNING
REPLICAT RUNNING REP&1 00:00:00 00:08:04
REPLICAT RUNNING REPB2 90:00:00 06:00:01
Pucynok 6 — IIponeccbl Ha CTOpPOHE XPAHUIHINA
From Table icv_2l.analyzer passages:
# inserts: 200227
# updates: 200227
# deletes: 14810
# upserts: 0
# discards: 0
Pucynok 7 — Ctarucruka mpouecca Extract mo Bcem nsmeHeHusIM
198 select t.audit_event_ type_ code, count(*)
20| from icv_data.audit log_journal t
Z1l| where t.table name = 'ANALYZER PASSAGES' and t.table owner = 'SRC_01'
22| \group by t.audit_event_type_code
23| order by 1 desc;

b

B Query Result *

¢ E R saL

All Rows Fetched: 3 in 0,245 seconds

{ AUDIT_EVENT_TYPE_CODE |{} COUNT(*) |

1 UPDATE
2 TNSERT
3 DELETE

200227
200227
14810

Pucynok 8 — IIpoBepka usmenennii Taéaunbl Analyzer Passages mo :ypHajay aygura
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nepeHOC AdHHBIX r r ]
3a c4eT TpUrrepos
XpaHunuwe

Pennunkalys AaHHBIX
npw nomowy OGG
NcTouHuKn

-
O

Pﬂcy}lOK 9 — KOHUenuus 1o nmepeHocy u 00beIUHEHHUIO TAHHBIX B pexuMe peajJbHOIro BpeMEeHH
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Introduction necessary to use different methods and means to find

In the history of religious and philosophical a solution to fair social relations.
teaching, various approaches and interpretations to the In the history of the religions of the world, the
problem of individual and social relations have been issue of the relationship of the individual and society
developed and significant works have been created. occupies an important place and the Bible has found
Plato, for example, in his work "Laws", focuses its interpretation in the Avesto, Rigveda, Torah,
attention on the issue of relations between the state, Psalms, Gospels and the Quran[3], as well as in the
society and the individual, raising the importance of philosophical views associated with it.
the values of freedom in the sustainable living of a just Special attention is also paid to the relations of
society to a high level[1]. Aristotle, like politics, ethics the individual and society in the East. In particular,
and rhetoric, has been pushing for the first time to Abu Nasr Farabi believes that in the work "The city of
promote democracy. Their notion proves that a person virtuous people”, mutual assistance of people in terms
is the owner of courageous qualities by applying to of personality and social relations helps to ensure
fair works and showing an example of justice[2]. So justice in society[4]. Abu Rayhon Beruni considers
the question of the interaction of an individual and the relationship between the individual and the society
society was the focus of the attention of thinkers of the as the main factor in the formation of society in which
ancient times. Philosophers have argued that it is people need mutual assistance and their mutual

voluntary agreement[5]. Abu Ali ibn Sina [6] argues
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that society should be governed by the use of fair laws
that are adopted on the basis of human interaction.
Amir Temur [7] approached the issue of society and
individual relations from the point of view of justice
"...I looked at all the same seriously and fairly, no one
was different from the other,” he writes. And this
means that Amir Temur is a just ruler. Bobur draws
attention to the protection of all his rights, regardless
of the race, religion, nationality of man[8]. And this is
an indication that a person is the highest value for
Bobur.

In fact, in the work of thinkers of Central Asia,
we have reached the point of ideas about the issues of
individual and community relations and the
construction of a fair society. Especially in the
conditions of independence, they play an important
role in the use of the heritage of our ancestors.

Islam focuses on the issue of individual and
society attitude[9]. Issues such as the essence of man,
his role in society, his relationship with society and the
world of mankind in general, his duty to society and
Allah, his spiritual appearance have been interpreted
from various aspects in a number of verses of the
Quran, hadiths, figh (Muslim jurisprudence) and
Sharia[10]. First of all, it is worth noting that in the
verses of the Quran the human problem is approached
from several aspects. Indeed, there are a number of
verses that interpret him as a social essence, referring
to his spiritual and spiritual states, along with verses
that look at him from the point of view of the
physiological essence, referring to his physical state.
In verses that have been interpreted as the
physiological essence of man, man has no advantage
over other creature beings. Because, like other
creatures, it is created by Allah from "soil", "silt",
"mud"”, in general from material elements and again
becomes a material element. "He created man (Adam)
from clay, which was dried with ceramic
novelty"[11].

However, one should not look at such verses as
insults against a person, verses aimed at humiliating a
person, as some Islamic authors have pointed out.
First of all, it is necessary to pay attention to the moral
and educational aspects of these verses. On the high
moral and moral and educational significance of these
verses, the researcher M.O.Usmonov writes: "in the
verses of the Quran it is emphasized that a person is
created from a material element, like any other
maxlugotlar, and in this respect he does not prefer
other creatures. Because, it is also created by Allah
like any other creatures (the word "creature” means
"created"), man is also an animal like any other animal
("animal"” means the owner of the soul). But the verses
of the Quran, which have interpreted man as such a
pure biological and physiological essence, also have
educational significance. That is, these verses should
be understood so that as long as a person is created
from a simple material element, he should not be
tormented by any time in relation to people, he should

not be given to arrogance, he should be as kind,
compassionate as possible”"[12]. In the same sense, it
is emphasized that regardless of the position that any
person holds in society, physiologically, physically,
both before and after all have the same origin and have
the same fate. As mentioned above, according the
researcher to M.Usmonov, therefore, a person can
achieve wealth, career, prestige, happiness in this
world, but at the same time he can also suffer from
poverty. However, this should not lead to the fact that
one group faces oppression and injustice over a
second group of people, while the third group is
depressed and out of life. In this king and poor, the
rich-the poor, the official the citizen has no advantage
over each other, their suicidal destinies are the same.
It is worth noting that such verses in the Quran served
as a great ideological source for major manifestations
of oriental classical literature in the correspondence of
poems that provoked people to justice, kindness,
compassion. So, Omar Hayyom writes:

TynpokHu TONTAaAU HOJOH OEFH,

bunmacku, Oy )KOHOH FO3HH TYIIPOFU.

Capoii, KyHTHpacuHOE3araHXapFHUIIIT,

Cynronkaiuiacu € Bazupoapmoru.[13]

Now, when we come to the verses of the Qur'an
that interpret a person as a social essence, its basic
principle «rakaagkappamuo 6aHu onmama» ("we have
truly respected the children of human,"” said.)

In this regard-man is the most merciful of all
creation, the caliph of God on earth. Because Allah
has given man a mind that is a great blessing. Man is
different from the animal because of this blessing. In
this regard-a person needs to worship other creatures.
As proof of this, in several verses of the Quran Karim,
it is possible to cite the verses that the Angels also
worship Odam Ato, and that only the devil is arrogant,
refusing to worship a person, and for this he is cursed
and expelled from paradise.

As proof of these thoughts, we would like to
come to a few verses from the Holy Quran. "In fact,
we have paid tribute to the children of Odam Ato (dear
and) and to them...we have preferred many creatures
that we have created" [14], "O Humans! Indeed, we
have created you all from one (Odam) and one
(Hawvvo), and have made you (different) peoples and
tribes (nations) so that you may meet one
another."[15]

In this verse, it is stated that the religion of Islam
looks at the human world, the attitude of the individual
and society. First of all, all people are children of one
parent. Secondly, the division of people into different
strata, nations are not so much for the fact that they
will spend their lives with each other in the war of
possessions-fight, but for the purpose of getting
acquainted with each other, cooperating and jointly
flourishing the land on which they are the caliphs. In
this regard, we want to bring a piece of information
that will serve as a certain basis for the proof of our
thoughts.
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The translation and brief interpretation of the Since man is the caliph of God on earth, from

above verse in the "brief interpretation of the Quran in
Arabic and Russian languages™ published in Cairo by
Sumayya Muhammad Afifi and Salam Al-Mansis,
professors of Ayn-Shams University in Egypt, is also
close to Abdulaziz Mansur's translation of the Uzbek
language and the comment given to him. In view of
the justification of our opinion, it is necessary to cite
the original Russian text of this interpretation-
translation: «O ironu! Mbl cCOTBOpHIIM Bac paBHBIMHU
OT OIHOT'0 MY>KYHUHBI U OT OZ[HOﬁ JKCHIIIUHBI A;[aMa u
EBLI, Pa3sMHOKUB BacC, CACIaJIM MHOT'MMHU HApOJaMU U
Ppa3HbIMU IJIECMCHAMMU, 4TOOBI BBl 3HAIU Apyr-apyra u
COTpYAHHUYAIH IPYyT ¢ Apyrom» [16].

In the Quran it is necessary to look at the issue
of the attitude of a person and society, the issues of
human interaction from the point of view of this
principle.

In the system of Islamic values, the doctrine of
mysticism, which is a specific direction of religious
and philosophical thought, also occupies an important
place in the issue of the attitude of the individual and
society. The major manifestations of mysticism, such
as Abdukhalik Gijduvani, Ahmad Yassavi, Najmiddin
Kubro, Bahouddin Nagshband from Central Asia, and
the religious-philosophical views of the founders of
the sect, the issues of socio-moral, spiritual perfection
of man, as one of the main aspects of mysticism
philosophy, especially in the matter of individual and
community relations, are evident. It is not the desire
of solik to seek wealth, wealth in the society, but the
salvation of satan, who is an enemy of God, must be
overcome and possess compassionate qualities.

Budini's philosophical views, a person's attitude
to the material world, to human qualities or qualities
is called upon to egoistic characteristics, such as
ambition in property, with special attention to the
place of those who hold in society, even if they are
directed only to one side, that is, to realize the
existence of God alone.

Again, in the philosophy of mysticism, it is
understood that the role a person occupies in life, his
attitude to social life, property inequalities in society,
in general, all negative situations in the human soul
must be morally corrected in the suffix, since the
causative of all of them is the soul. Hence, by
regulating self-restraint,"establishing dominance over
one's own self" [17], issues concerning the individual
and society find their own solution.

In the doctrine of mysticism, the way of
understanding the relationship of a person and society,
and the way of knowing the world in general, and the
purpose for which it is intended, is to know the divine
essence, the divine truth.

him the attributes of God and part of the wisdom that
is a "hidden treasure" should strive to know the divine
essence, since he is located in the human soul.

In general, in the philosophy of mysticism, the
central place in the question of the social and spiritual
essence of a person is the concept of a "perfect
person”. In the book "The question of man and his
perfection in mysticism", the perfect man is described
as follows: "the perfect man is one of the basic
concepts of the philosophy of mysticism. Mature
person in all respects. A person who has achieved
morally high purity, has full knowledge in the
understanding of being and God, and as a result
understands the essence of the depths. According to
the doctrine of sufism, Allah is the one who sees all
his qualities and signs in a perfect person as if he were
in amirror. He adds together the spiritual and material
aspects: two aspects that contradict each other in
existence. Its extraordinary significance for the whole
of the universe comes from this, who is the inter ruler
of the universe, the cause and purpose of the creation
of the universe"[18]. The doctrine of the perfect man
was created by the philosopher Ibn Al-Arabi and later,
his followers, the Middle Asian Abduhalik Gijduvani,
Ahmad Yassawi, Aziziddin Nasafi, Abdurahman
Jami, Alisher Navoi and others, who dreamed of a
perfect man, was described as a representative of the
noble qualities of the society, which made him a
mediator between the absolute God and humanity.

In conclusion, we found it worthwhile to bring
the following text:

- man is the most honorable and Noble of all the
creatures that God created. The manifestation of his
nation. Hence the idea that his existence will be in
unison with the divine being;

- God gives man a heart that gives reason, five
senses, consciousness, will, effort, happiness and calls
him to goodness, that is, it is stated that the heart is the
place of God,

- it means that a person must live without losing
himself even in the most severe adversity in his life,
keeping the dignity of humanity high, be a free and
beautiful person;

- deeply and deeply expresses the pleasure of
man from life, from the fact that he is a great person,
from the blessings God has given him;

- this motto means that we are called to the path
of Allah, to the right, realization of the righteous mind,
to the achievement of happiness from the life of man;

- to be God in the soul of man, to return the
helpless servant he created from any negative
thoughts, actions and activities.
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Introduction

It is known that the section of language science
that studies expressions is called phraseology.
Phraseologisms are phraseologisms, if we say with the
language of linguistic terminology. Phraseologism is
derived from the ancient Greek language, frasis means
expression, logos-concept, doctrine. To call
phraseologism a separate unit, which differs from the
lexical-semantic and syntactic levels of the language,
requires to take into account the phraseological norm,
among other norms of the literary language.
Therefore, even the mention of phraseologisms in
explanatory dictionaries is a recognized practice in the
linguistics of the whole world. Although the
phraseologisms of the Uzbek language are also
reflected in the five-volume “Explanatory Dictionary
of the Uzbek language” (2006-2008) and the one-
volume “Uzbek-Russian dictionary” (1988) a little
more fully, it cannot be said that all the phrases in the
Uzbek language are covered in these dictionaries.
When we talk about the history of the study of
phraseologisms, the term phraseology was derived
from the word "fraza", although in Turkish Studies
initially this term served to denote different meanings.
Turkish scientist Mirza Kozimbek (1802-1870), who
lived in the XIX century, used the word "fraza™ in his

Doi: Gos¥f https://dx.doi.org/10.15863/TAS.2022.05.109.94

work in the sense of a sentence, a sentence, as in other
fine texts written in Russian, proceeding from the
traditions of that time.

Azerbaijani  linguists  B.Chuponzoda and
F.Ogazoda's work "Turkish language grammatics™ he
thought about language sections and used the term
"Idiomatism", which was widely used in linguistics at
that time along with the terms "Semasiology" and
"Stylistics". In this game, the authors give examples
of such units as "boshga solmoq", "boshga tushmoq",
"ko'z ko'rmog" on Turkish idioms. In general,
phraseology appeared after the comparison in
Turkology. Systematic study of it began only in the
40-50-ies of the last century.

The initiators of the Turkic phraseology are
Turkish scientists S.K.Kenesbhaev and
Sh.U.Rahmatullaevs will be counted. Their research,
which took place in the second half of the 40-ies of the
last century and in the 50-ies, plays a major role in the
formation and development of the phraseology of
Turkic languages.

Including academic S.K.Keneshoyev believes
that the framework of phraseology includes in a broad
sense all stagnant compounds (proverbs, matals,
idiomatic compounds, stagnant ideomatic groups). A
common feature that unites them is the presence of
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stagnation and readiness in the language. One of the
active supporters of a narrow understanding of the
subject of phraseology, the great scientist
A.A.Yoldoshev. He argues that if the subject of
phraseology is understood in a narrow circle, then "the
scope of the study of phraseology is more clearly
manifested, from which it rightly turns out indivisible
lexical units, including proverbs, matals, words of
wisdom and aphorisms, because they are syntactic
units that are used in a structurally holistic way".

We have excellent research devoted to studying
the phraseological richness of the Uzbek language.
The development and enrichment of the literary
language dictionary content is an inseparable link with
folk dialects. Literature relies on the lexical, phonetic
and grammatic characteristics of folk dialects in
determining the norms of language and develops with
certain specific legalities. Hence the people of the
national language the study of portable expressions in
their dialects will also be one of the factors
determining the development of the present Uzbek
literary language, its ways of enrichment.

In each dialect there are some specific
phraseological phrases that come from their living
conditions, economy and tradition, they can be found
in the same dialect or in several dialects, they can not
be found in another. If some of these come across in
the literature language having preserved its meaning
feature, others see that it has not mastered the literary
language. For example, the phrase "loy o'ynamoq"
does not meet in the literary language. And in dialect
means "bekor yurmoq", “ishlamasdan yurmoq",
"angayib turmoq". Or the phrase "kuzi olma termoq"
comes across in the sense of an antiquated, blind, and
in the literary language this phrase comes from the
task of the phrase "og'zi ochilib turmoq". The phrase
"hassa suyanmoq", which is a moving phrase for such
dialects as Kuva, Zarkent, comes in the sense of being
deceived, waiting, sounds like Margilan, Fergana,
Altiarik, as well as the phrase "devor suyanmoq™ in
the literary language.

Well, the use and meaning of such expressions
in dialect syllables is not yet available in the literary
language, or there is a phraseological combination of
another form that replaces the phrase that comes in
this task.

Until the 50-ies of the last century, phraseology
was not yet formed as an independent sphere in the
structure of Uzbek linguistics. The initial data on
phraseology during this period are reflected in the
works devoted to the study of the first theoretical
thoughts on stable combinations-mathematics and
Stylistics, the artistic skills of some Uzbek poets,
writers.

The first works on the Uzbek phraseology
appeared at the beginning of the 50-ies of the last
century. They are among the Sh. Rakhmatullaev can
be included in the works of Abdullayev. For Example,
Sh.Rakhmatullaev developed his idea of idiomatic

words, which analyzed the units of language as
idiomatic words equal to a joint word in etymological
terms. Another characteristic feature of his
monograph called" some issues of Uzbek phraseology
" is that from it he tried to distinguish phraseological
homonyms from phraseological paronyms and
phraseological paraforms. According to the
interpretation ~ of  Sh.Rakhmatullaev,  mutual
phraseological homonyms and phraseological
paronyms, as well as phraseological omoforms and
phraseological paraforms are so similar that instead of
one of them, the other can be mistakenly used. If the
phrases differ only by the component of a word in its
composition, it will be possible to refer to them as
phraseological paronyms. For example, "ko'nglini
ko'tarmoq" - "ko'ngli ko'tarildi" and "ko'nglini tog'day
ko'tarmoq" -"ko'ngli tog'day ko'tarildi". If some
phrases have a system of grammatical formation,
which is absent in the second, it will be possible to talk
about phraseological paraforms. For example,
"jon(i)kirdi" - "jonini kirgizmog" and "jon kirdi" -"jon
kirgizmog"

One of the most pressing problems for the Uzbek
linguistics of G.Salomov is the scientist specially
engaged in the translation of phraseological units. The
scientist noted that "the proverb is an expression of the
product of people's understanding, its judgment,
centuries-old experiences, the attitude of different
events in life to events.” In the study of
phraseologisms, a comparative study of them with
phraseologisms of Uzbek and other languages also
seems appropriate. N.Turopova's scientific article
"comparative study of phraseologisms in Japanese and
Uzbek languages" put forward such ideas.
Phraseological phrases as the main tool for ensuring
the expressiveness, emotionality of speech, our speech
is considered visual. From this point of view, it is
worthwhile to study the features of Japanese
phraseologisms and analyze the methods of their
expression in the Uzbek language. In the comparative
study of phraseologisms in both languages, it is
necessary to pay attention to the fact that they
correspond or partially correspond to each other in
terms of content, their similarity, as well as the fact
that phraseologisms existing in one language have
neither the equivalent nor the variant in the second
language. N.Turopova recommends studying
phraseologisms into groups as follows.

1. Equivalent phraseologisms that exist in both
languages. They should be preserved content, form,
expressiveness-stylistic features.

2. Phraseologisms in both languages are
mutually similar. They are phraseological options that
have in themselves similar stylistic characteristics in
meaning, but have a different figurative basis.

3. Phraseologisms, the meaning of which is
determined by the context, denoting the national
tradition.
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When choosing a phraseological equivalent, the
translator must necessarily pay attention to the content
that is expressed in the context, otherwise the chosen
equivalent does not correspond to the content
expressed in the text, but produces a set of thought
disturbances. According to scientists, it is not
necessary to give the grammatics, which are inherent
in one language in the process of translation, of
course, through grammatics means in the second
language. In such cases, special attention should be
paid to either the context of the situation in translation.
The main thing is that in translation it is necessary to
also reflect the meaning of phraseologisms, such as
words, having preserved their emotional -
expressiveness and stylistic features. The proverb is
born in the process of the fact that in everyday life
people are in circulation with each other. Idiom is a
stable word combination in which the form is not
divided into parts, the denominator is not interpreted
with the correct and concrete meaning of the words in
the composition of the combination, the meaning of
which is portable. "Idiom" (Greek specific expression,
phrase)-phraseological chatishmadir7. Phraseological
chat-phraseological units, the meaning of which does
not arise from the meaning of the words in the
composition8. For example, "oyogni qo'lga olmoq"
(yugurmoq).

Since the 60-70-ies of the last century, the study
of the Uzbek phraseology has developed in the
following two main directions:

a) some structural types of phraseological units
of the Uzbek language began to be studied
specifically;

b) the artistic stylistic features of phraseological
units were studied.

Investigation of the standing position in the
system of phraseological units phrase - image tools
continued to do. Research in this direction mainly
focused on the problems of a new scientific sphere-a
lot of phraseology, and the phraseological
composition of the Uzbek literary language was
enriched by the analysis of new phraseological units.
In the following period, significant results were
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achieved in the field of studying Uzbek phraseology
in another direction, that is, in many works on the
language and style of the works of Uzbek writers and
poets of the 20th century, candidate dissertations,
scientific articles, the study of the stylistic tasks of the
phraseology was given special importance.

One of the important signs of phraseological
units is that in the pronoun they lie the imagination of
a certain image, a concrete phenomenon, an action or
a predicate. For example, the expression "quvonmoq"
in the phrase "og'zi qulog'iga yetdi" has an image, a
reflection of the mouth reaching the ear behind the
laugh, satisfaction. This image in the phrase pronoun
serves to denote the meaning of "quvonmoq".
Interpretation of such an image in the pronoun of the
phrase from another point of view, its interpretation
differently in the newly created phraseological
neologism in the language, an image belonging to the
universal expression or some feature of this image is
preserved. In Uzbek linguistics, since the 70-80 years
of the last century, extensive use of linguistic
modeling and modeling  methods began.9
Phraseological units also have a certain shape,
structure, but also have a certain semantics. At the
same time, phraseologisms are also in the relationship
of form and meaning. Phraseology is an independent
science, in a relatively short time, which has passed
since its formation and disintegration, phraseological
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Phraseological units are also approached from the
point of view of their morphological point of view,
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determine the degree of isomorphic
(compatibility,parallelism) between the form of
phraseological units and their meaning. In the
following years, many scientific monographs and
scientific articles on phraseologisms were published.
Language should be the most important means of
communication in society, first of all normalized, so
that it can perform its functions wisely, because the
normality characteristic is the central and most
important sign of the national literary language.
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Introduction

In traditional linguistics, language units,
including phraseological units, are studied mainly on
the basis of language characteristics. The
transformation of phraseological units, their renewal
characteristics, serves not only as a source of certain
stylistic productivity, but also as a factor of the
formation of new phraseological units. In this sense,
the study of phraseological units in terms of
transformational, semantic-pragmatic, linguistic and
scientific conclusions is of great importance for World
linguistics. In Uzbek linguistics, scientific and
practical research is carried out on the basis of
effective and modern methodological and research
methods aimed at solving goals and tasks arising from
the social needs of the period. In addition, the change
and modernization of phraseological units established
in the language, as well as a comprehensive
description and analysis of the means and methods of
the formation of phraseological units representing
new concepts are one of the pressing problems of
Uzbek linguistics.

One of the topical problems of linguistics is the
comparative study of expressions in different
languages, their coverage of the dialectics of
generality and specificity at the stages of language and
speech. The study of phrases in both languages, the
identification of their semantic-grammatical and
functional-stylistic features determines the relevance
of this work. It is well known that expressions are

Doi: Gos¥® https://dx.doi.org/10.15863/TAS.2022.05.109.95

inextricably linked with spiritual culture, customs,
professions, living conditions, aspirations and views
of people who speak this language. Phrases are
important  tools for creating images and
expressiveness, and they serve to enhance the

expressive effectiveness offiction, political and
journalistic texts.

In every national language, such stable
vocabulary,  which  creates the emotional

expressiveness and figurability of artistic speech, is
often encountered, the emergence of which is a strong
link with the peoples ' view of things and phenomena
in nature and society, their relationship: people use
linguistic means based on various comparisons in
order to express their relationship to the world of
things and phenomena person depicted, thing,
character, event and nature landscapes are often
compared in an exaggerated way to the reader with
well-known images. As a result, the image becomes
more vivid, the image of the expression increases,
there is a high sensitivity and emotional feeling.

The figurative basis of the stagnant compounds
formed as a result of the fact that people compare
things and events in nature and society with the
phenomena of the animal world, the world of plants,
natural phenomena, in most cases, the figurative
content acquires. In particular, when people choose a
particular animal or poultry as the embodiment of this
or that trait, they are undoubtedly based on the
behavior, appearance and behavior of that creature. In
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this way, a description of the traditional quality, action
and status of a particular person or thing and event is
created. It is known that the laws of thought are the
same for all mankind and all languages develop in
such a way as to fully satisfy the need to express
thoughts as possible. Consequently, the main harmony
of the direction of thought, life experience of peoples,
their relations with respect to different manners and
features in most cases, the similarity of each other, led
to the fact that most of the comparative phraseological
units of different languages have the same figurative
basis.

In translation, we can meet phraseological
phrases that can alternate in meaning, even if the form
is not the same. For example, we may encounter
similarities in content when translating the following
English phrases:

Golden opportunity - Juda zo'r imkoniyat

The green light - Ruxsat

Green with envy - Juda hasadchi, juda xavasi
kelgan

(Have a) green thumb - Qo'li gul, bog' ishlarida
malakali

See red - Juda jahli chigmog.

Linguoculturology is a generalization science
that occurs between the sciences of culturology and
Linguistics, deals with the study of phenomena such
as the interaction and interconnectedness of language
and culture, the formation of this link, as well as its
reflection outside the language and language as a
holistic system. Linguoculturology, on the one hand,
studies the role of mankind in cultural linguistics, and
on the other hand, yesa, the position of man in
linguistics. Each language is very closely connected
with the history of the owners of the language and also
manifests some special aspects of their traditional
everyday life, geography, culture that are not written
about. Every language is a mystery to the culture of
unconditional language owners. In our view, foreign
students are learning the culture of that nation, until
they learn ways of thinking, the essence of the original
hidden in the expressions of their nation he has
difficulties in understanding. About phraseological
units are written very - very much, they are
grammatic, semantic and syntactic analyzed, but not
sufficiently studied linguoculturological.

German scientist V for the first time in the
relations of language and culture. Background
Gumbolt expresses in his works the following: "the
language of Man lives in the same way that it conveys
to him about the subject. Any language expresses the
people to whom the person belongs his way of life".

Phraseologism, phraseological unit, phraseology
— the general name of stable (stable) gardens,
consisting of two or more words, spiritually
equivalent to a related word combination or sentence,
applied in a sense of integrity in a portable and
indivisible.

Phraseologisms, unlike syntactic structures, in
which the form is similar to itself, do not arise in
speech by free choice of words, by substitution. The
study of phraseological phrases from different sides
and the comprehensive approach to it, the opening of
its features, the generalization of which serves to
enrich our language on the account of new phrases.

Chinese researcher YU Wang categorizes
English phrases into eight categories in terms of
syntax.

1) Sentence idioms. - Gap iboralar. Butter
wouldn't melt in your mouth. Your chickens come
home to roost.

2) Semi-sentence idioms. - Yarim gap iboralar.
Take the bad with the good, keep a bady eye on
smb/sth.

3) Verbal phrases. - Fe'lli birikmalar. Beat up,
COMeE across.

4) Prepositional phrases. - Predlogli brikmalar.
By the dozen, in doubt.

5) Nominal idioms. - Nominal iboralar. Good
faith, a golden handshake.

6) Adjective idioms. - Sifatli iboralar. Far and
away, full of beans.

7) Word in pairs. - Juft so'zlar. Aches and pains,
safe and sound, give and take.

8) Fixed similes. -Qat'iy o'xshatish. Flat as a
pancake, drunk as a fish, poor as a church mouse.

I think that in the process of studying
phraseologisms, it is worthwhile to understand that
qualitative component phrases in English are real and
it is worthwhile to study and analyze them
morphologically into types. In this regard, the
adjective is divided into the following groups by the
grammatical structure of the component phrases.

1) simple level quality component phrases.
(young at heart, white lie, black market, a sunny smile,
a cash cow)

2) comparative degree quality component
phrases. (Blood is thicker than water)

3) Auger grade quality component phrases.
('Your nearest and dearest)

4)  equivalent  comparative  qualitative
component phrases. (As gentle as a lamb, as tall as
maypole)

5) and qualitative component phrases associated
with the binder. (Bright-eyed and bushy-tailed, alive
and well).

In the course of the research, qualitative
phraseologisms in English and Uzbek were
distinguished and analyzed morphologically,
semantically and linguistically. The analysis shows
that despite the fact that the English and Uzbek
nationalities differ from each other, the meaning of the
phrases containing adjectives is very close to each
other. Most of them in both languages serve to
describe the qualities or flaws of a person. Idiomatic
expressions selected from the English and Uzbek
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languages were based on the linguistic and cultural
content.

It is of particular importance to reflect phrases in
Uzbek in foreign languages and, on the contrary,
phrases in foreign languages directly in translation
from the original language into Uzbek. Since the
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