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accuracy can be adjusted. The experiments considered ten largest headings. The metric used is the
weighted average of the headings under consideration, the F;-measure calculated by the method
of multiple stratified sliding control [4]. At the same time, to demonstrate the usefulness of the
proposed method in the case of an extremely small length of the training sample, the results of the
“reverse” sliding control are also given, when only one of the subsets acts as a training set, while
the union of all the others acts as a test set. The figure 1 shows the results of measuring the quality
of the classical logistic regression (LR), the stratified logistic regression with biases (LRB), and
the semi-supervised stratified logistic regression (SSSLR). The horizontal axis shows the
proportion of sample objects selected for the training collection. For example, if this proportion is
0.10, then the sample is divided into ten subsets, each of which in turn acts as a training set, and
the union of the rest acts as a test set.
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Figure 1. Results of measuring the quality of the classical logistic regression method
The value of 0.80 corresponds to the standard procedure of sliding control on five subsets.
It is evident from the graph that the modified logistic regression method (LRB) significantly
outperforms the classical method (LR) in situations where the length of the training sample is small
compared to the length of the test sample. In a situation where the training sample is of sufficient
size, the indicators of the methods are compared.
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Annotatsiya: Zamonaviy Big Data texnologiyalari va vositalari yordami bilan o‘zbek
tilidagi ulkan matnlar ustida ilgari bajarilishi qiyin bo‘lgan vazifalar ham amalga oshirilmoqda.
Katta hajmdagi korpuslardan til modellari o°qitish, real vaqt chatlardan ma’noli ma’lumot ajratish,
matnlarni semantik indekslash va qidiruv tizimlarini yaratish — bularning barchasi endilikda
Hadoop, Spark, NoSQL, Kafka, Elasticsearch singari platformalar integratsiyasi orgali hayotga
tadbiq etilmoqda.

Kalit so‘zlar: Apache Hadoop, Apache Spark, NoSQL, Apache Kafka, Elasticsearch,
bulutli platformalar

TEXHOJIOT'UM BOJIBIINX JAHHBIX, HIOAXOIALIUE )i OBPABOTKU
ECTECTBEHHOI'O A3bBIKA

AnHoTtanusi: C TIOMOIIBI0O COBPEMEHHBIX TEXHOJIOTHH M TEXHOJOTHUW OOJBIIUX JTaHHBIX
TAK)KXC CTAaHOBUTCA CJIOKHO pPCain30BaThb OosbiIe O0OBEMBI TEKCTOB Ha y36€KCKOM SA3BIKEC.
O6y‘lCHI/Ie A3BIKOBBIX MOI[GJ'ICfI 13  OOJIBIINX KOpIIyCOB, MU3BJICUCHUC CO,Z[Cp)KB.TCJ'IBHOfI
I/IH(I)OpMaI_[I/II/I U3 4YaToOB B PC€AaJIbHOM BPEMCHH, CCMAHTHUUYCCKOC HHIACKCHUPOBAHHUC TCKCTOB H
CO3JaHHC ITOUCKOBBIX CUCTEM — BCC 3TO TCIICPhb PCAIU3YCTCA NOCPCACTBOM HMHTCIPAllUN TAKUX
mwiatdopm, kak Hadoop, Spark, NoSQL, Kafka u Elasticsearch.

Kurouesnie cioBa: Apache Hadoop, Apache Spark, NoSQL, Apache Kafka, Elasticsearch,
o0ayHble MIaTGOPMEI.

BIG DATA TECHNOLOGIES SUITABLE FOR NATURAL LANGUAGE
PROCESSING

Abstract: With the help of modern technologies and big data technologies, it is also
becoming difficult to implement large volumes of texts in the Uzbek language. Training language
models from large corpora, extracting meaningful information from real-time chats, semantic
indexing of texts and creating search engines are all now implemented through the integration of
platforms such as Hadoop, Spark, NoSQL, Kafka and Elasticsearch.

Keywords: Apache Hadoop, Apache Spark, NoSQL, Apache Kafka, Elasticsearch, cloud
platforms.

Kirish: Matnni qayta ishlash (NLP) va xususan N-gram tahlili katta hajmdagi
ma’lumotlarda samarali amalga oshirilishi uchun bir qator zamonaviy Big Data texnologiyalari
qo‘llaniladi. Quyida ularning asosiy xususiyatlari keltiriladi:

Apache Hadoop: Ochiq kodli katta ma’lumotlarni gayta ishlash platformasi bo‘lib, keng
ko‘lamli batch (paketli) rejimda tahlil va saglashga mo‘ljallangan. Hadoop HDFS (Hadoop
Distributed File System) orqali terabayt va petabaytlab ma’lumotlarni saqlaydi, MapReduce
modeli esa ularni parallel tarzda qayta ishlashni ta’minlaydi[1]. Ushbu tizim yuqori skalalanish va
iqtisodiy samaradorlikka ega, ammo real vaqtda ma’lumotni qayta ishlashga mos emas, ya’ni
kechikishi katta.

Apache Spark: Umumiy magsadli, targatilgan hisoblash tizimi bo‘lib, Hadoop
MapReduce’ning cheklovlarini bartaraf etish magsadida yaratilgan. Spark katta hajmdagi
ma’lumotlarda batch va streaming (ogim) rejimida ishlov berishni, interaktiv analizni hamda
mashinali o‘qitish va SQL so ‘rovlarini bajarishni qo‘llab-quvvatlaydi. Operativ xotirada
hisoblash va optimallashtirilgan DAG (Directed Acyclic Graph) bajaruv mexanizmi tufayli Spark
Hadoop’ga nisbatan ancha tezkor va moslashuvchan hisoblanadi. Biroq uning arxitekturasi
nisbatan murakkabrog va katta xotira hamda resurslarni talab giladi. Spark ekotizimida Spark
SQL, Spark Streaming (strukturaviy oqim), MLIib (mashina o‘rganish kutubxonasi) kabi
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komponentlar mavjud bo‘lib, katta ma’lumotlarda yuqori darajada tahlil va modellashtirish
imkonini beradi.

NoSQL ma’lumotlar bazalari (MongoDB, Cassandra): An’anaviy SQL-relatsion
bazalardan farqli o‘laroq, NoSQL tizimlari ma’lumotni moslashuvchan, noan’anaviy formatlarda
saglaydi. MongoDB hujjat-oriented baza bo‘lib, ma’lumotlarni JSON/BSON hujjatlar shaklida
saqlashga ixtisoslashgan va turli yarim tuzilmaviy matnli ma’lumotlarni oson gabul qiladi®.
Apache Cassandra esa keng ustunli (wide-column) tagsimlangan baza bo‘lib, tezkor yozish-o°qish
amallari va gorizontal skalalanish uchun mo‘ljallangan. NoSQL bazalari katta hajmdagi
strukturalanmagan matnli ma’lumotlarni shardlash va replikatsiya orqali bir nechta serverlarga
bo‘lib saqlaydi, shu tariqa gorizontal kengayish va nosozlikka chidamlilikni ta’minlaydi[2].
Masalan, Cassandra klasteri bir vaqtning o‘zida millionlab yozuvlarni gayd etishi va o‘qgishi
mumkin, MongoDB esa moslashuvchan sxema va to‘liq indekslash imkoniyati bilan matnli
hujjatlarni tezkor qayd etish va qidirishni ta’minlaydi.

Apache Kafka: Katta tezlikda keluvchi ma’lumotlar ogimini qayta ishlashga mo‘ljallangan
targatilgan xabarlar tizimi (messaging platformasi) hisoblanadi. Kafka vositasida real vagtda
ma’lumotlarni (masalan, loglar, sensor ma’lumotlari yoki ijtimoiy tarmoq xabarlari) gabul gilish
va boshqa tizimlarga uzatish amalga oshiriladi. U publish-subscribe modeli orgali ishlaydi: ishlab
chigaruvchilar (producers) xabarlarni navbatga (topic) yozadi, iste’molchilar (consumers) esa
ularga obuna bo‘lib oladi. Kafka klasteri bir necha broker nodelardan iborat bo‘lib, xabarlarni
bo‘laklarga (partitions) ajratib targatadi va har bir bo‘lak bir nechta nodlarda replikatsiya gilinadi
— bu esa baland o‘tkazuvchanlik va past kechikish bilan ishonchli oqim uzatishni ta’minlaydi.
Kafka boshga Big Data vositalari bilan ham chambarchas integratsiyalasha oladi: masalan,
Kafka’da kelayotgan oqim ma’lumotlarini Spark Streaming yoki Apache Flink yordamida real
vaqtda tahlil gilish, yoki ularni Hadoop HDFS ga yozib borish mumkin.

Elasticsearch: Matnli ma’lumotlar uchun mo‘ljallangan targatilgan gidiruv va tahlil tizimi.
Elasticsearch katta hajmdagi matn ma’lumotlarini indekslash va ularda tezkor gidiruvni amalga
oshirishga ixtisoslashgan®. U JSON hujjatlar tarzida ma’lumot saqlaydi va avtomatik ravishda
matnni tahlil qilib, lug‘aviy birliklarga (tokenlarga) ajratadi hamda invertlangan indeks tuzadi. Bu
indeks ma’lumotlarda so‘zlarning uchrashuv joylarini saglab, keyinchalik matn bo‘yicha gidiruvni
juda tez amalga oshirish imkonini beradi. Elasticsearch klasterlari bir nechta nodelardan tashkil
topadi; ma’lumotlar shardlarga bo‘linib tarqatiladi va har bir shard nusxalari (replica) boshqa
nodelarga targatiladi — bu yondashuv katta hajmdagi matn korpuslarini gorizontal kengaytirib
saglash va yuqori ishlashni ta’minlaydi. Elasticsearch yordamida, masalan, katta hajmdagi
hujjatlar korpusida bir soniyadan kam vaqt ichida to‘liq matnli gidiruv (near real-time search)
amalga oshirish mumkin. Shuningdek, u tabiiy tilni gayta ishlashga oid turli analizatorlar
(masalan, so‘zlarni asosiy shaklga keltirish, stop-suzlarni filtrlash) bilan ta’minlangan.

Bulutli platformalar (AWS, Google Cloud, Azure): Bulutli hisoblash xizmatlari Big Data
texnologiyalarini keng migyosda go‘llashni ancha soddalashtirdi. AWS, Azure va GCP kabi yirik
provayderlar katta hajmdagi ma’lumotlarni saqlash va qayta ishlash uchun mo‘ljallangan
infratuzilmani xizmat sifatida taklif etadilar®>. Masalan, AWS platformasida Amazon S3 obyektli
saqglash (cheksiz skalalanadigan “data lake”), Amazon EMR (Hadoop/Spark klasterlari xizmati),
Amazon Kinesis (real vaqgt ogimlarini gayta ishlash) va Amazon Comprehend (tayyor NLP
xizmati) kabi komponentlar mavjud. Google Cloud platformasida esa Cloud Storage va BigQuery
katta ma’lumotlar ombori, Dataproc (Hadoop/Spark klasterlari), Dataflow (stream va batch ishlov

! https://aws.amazon.com/ru/compare/the-difference-between-cassandra-and-mongodb

2 https://www.signitysolutions.com/tech-insights/elasticsearch-real-time-analytics-guide

3 https://medium.com/@ismahfaris/data-ml-deep-dive-aws-azure-gcp-a32cf470aald
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berish) hamda Natural Language API kabi xizmatlar mavjud. Microsoft Azure ham xuddi shunday
Azure Blob Storage yoki Data Lake Storage, HDInsight (Hadoop/Spark), Event Hubs (ogimlar
uchun) va Cognitive Services (NLP va Al xizmatlari)ni taklif etadi. Bulut texnologiyalari
yordamida foydalanuvchilar jismoniy serverlarni boshgarish zaruratisiz istalgan hajmdagi matn
ma’lumotlari bilan ishlovchi klasterlarni ishga tushirishlari, real vaqtda kengaytirish yoki
gisqartirishlari mumkin. Xususan, uch yirik provayder katta hajmdagi datasetlar bilan ishlash,
mashina o‘rganish va sun’iy intellekt amaliyotlarini joriy etish uchun kuchli va moslashuvchan
mubhit taqdim etadi.

Yugqoridagi texnologiyalar matn ma’lumotlarini qayta ishlashning turli bosqichlarida yoki
magsadlarida qo‘llaniladi. Ko‘pincha, Hadoop arxitekturasi arxivlangan katta ma’lumotlarni batch
tarzda tahlil gilishda, Spark tezkor analitik va iterativ Al vazifalarida, Kafka real vaqtdagi
ma’lumot uzatishda, NoSQL bazalari matn va metama’lumotlarni saqlashda, Elasticsearch esa
qidiruv va filtrlamada o‘zaro to‘ldiruvchi tarzda ishlatiladi. Bulut platformalari esa ushbu barcha
vositalarni integratsiyalash va orkestratsiya qgilish uchun qulay zamin yaratadi.
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AtamypatoBa I'yapyx My3agapoBHa
accucteHT kadeapsr «OOmecTBeHHBIX Hayk» prunnana KOV B r. Jxuzake
gul.ruh@mail.ru

Annorauusi: Cratbs «Tpanchopmarusi TpyJOBBIX OTHOLICHHH B Y30€KHCTaHE: aHAIM3
BHEpEHUsI yAalleHHOM paboTel ¢ BHeapenueM HWIM» BouBisger cneuuduyeckue (akTopsl,
BIMSIOIIME Ha pa3BUTUE YJAJIeHHOW paboThl B Y30€KHCTaHe, M MNpeaaraeT NpaKkTHYeCKue
peKOMEeHAaMK i1 OM3Heca U PEryjsTopoB. A TakXKe paccMaTpUBaeT OLEHKY IMOTEeHIMala
BHeapenust W s moaaep ke yianeHHon paboThl B Y30eKUCTaHe U pa3padoTKy MPaKTHYECKUX
PEKOMEH 1AL H.

KuroueBnle ciioBa: ynanenHas padota, MW, 6usnec, rocyaapctBo, paboTa B Y30ekucTaHe,
ruOpUIHBIN opMaT BeCHHs AeITeIbHOCTH, MIHTepHeT, kKnbepOe30macHOCTb.

TRANSFORMATION OF LABOR RELATIONS IN UZBEKISTAN: ANALYSIS
OF THE IMPLEMENTATION OF REMOTE WORK WITH THE
IMPLEMENTATION OF Al
Annotation: The article “Transformation of Labor Relations in Uzbekistan: Analysis of the
Implementation of Remote Work with the Introduction of AI” identifies specific factors
influencing the development of remote work in Uzbekistan and offers practical recommendations
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