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TOM TAT

Big Data la mot thuat ngtr duoc st dung rong rai d€ mo ta su tang trudng theo cap
s0 nhan cua dit liéu, dac biét la cac dit liéu tir dién thoai thong minh, cam bién mat
dat, phuong tién giao thong, mang xa hoi hay ca tir vé tinh. Hién nay Big Data
duoc ting dung trong nhiéu linh vic khac nhau cta xa hoi va né duoc thay thé cho
nhiing hé thong luu trit va xi ly c6 dién véi nhiéu han ché. Bai bao nay dé xuat
mot giai phap dé€ xt ly mot tap dix liéu 16n trong linh vuc y t€ duoc sinh ra hang

ngay tte cac xét nghiém Covid-19 trong 2 nam 2020, 2021.

Tt khoa: Big Data, Haddop, MapReduce, Covid-19.

1. MO PAU

“Big Data” duoc biét nhu la moét giai phap ly twong dé xtr ly mot tap dix liéu
16n c6 cdu tric, ban cau trac hodc la phi cau trac nhu dit liéu tir cdc weblogs, mang xa
hdi, e-mail, cdm bién va cic blc anh ma cd thé duoc khai thdc nhdm tim ra nhtng
thong tin httu ich. Big Data trén thuc t€ dang dwgc ting dung vao rat nhiéu linh vyc
cua xa hdi, tao nhitng chuyén bién an tuong, gitp tang hiéu qua va nang sudt cua
doanh nghiép. Trong linh vic ngan hang, Big Data duoc st dung boi cac ky thuat
phan cum d@ liéu giap dua ra nhiing quyét dinh quan trong. Trong linh vuc thuong
mai Big Data cing vo6i cac ky thuat phan tich di liéu d€ nhanh chéng xac dinh nhiing
dia diém, chi nhanh noi tap trung nhiéu nhu cau ctia khach hang tiém nang va dé xuat
thanh 1ap chi nhanh méi. B6i voi linh vuec tai chinh, Big Data ¢ thé két hop véi nhiéu
quy tac duoc ap dung trong linh vuc ngan hang d& di doan luong tién mat can thiét
sdn sang cung tmg 6 mot chi nhanh tai thoi diém cu thé hang ndm. Trong linh vic y t&,
Big Data khong chi dwoc ting dung dé€ xac dinh phuong hudng diéu tri ma giap cai
thién va ho tro qua trinh cham sdc sttc khoe ctia bénh nhan.

Nam 2014, cdng ty phan tich di liéu Gartner [3] dua ra khai niém mai c6 thé
ch@p nhan duwoc vé md hinh “5Vs” cua Big Data. D6 13, 5 dac trung cta Big Data: tang
vé lugng (volume), tdng vé van toc (velocity), tang vé chung loai (variety), tang vé do
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chinh xdc (veracity) va tang vé gia tri thong tin (value). Hiéu mot cach don gian, do
chinh 1a sy phat trién khong ngting ctua khoi lwong dit liéu can luu trit, cach thiee dé xi
ly dix liéu véi toc dd cao, tinh da dang dix liéu (variety): Theo IBM [1], chi c6 20% dix
liéu thu dwgc 1a cd cau truc nhung thyce té'1a 80% di liéu trén thé gidi déu la dang phi
cdu trac hoac ban cau truc. Ngoai ra con phai quan ly duwoc cac dit liéu méi duoc tao ra
va cac dit liéu duoc cap nhat, do chinh xac ctia xt ly va gia tri thong tin dwoc luu tri.

Tat ca cac quan diém trén déu hudng téi viéc tra 1oi cho cau hoi: Big Data 1a van
dé gi va tai sao chiing ta can phai nghién ctu va tim hiéu né. Van dé nay duoc cac nha
cung cap dich vy, cac trung tam tich hop dir liéu nghién ctru, tim hiéu phwong phap
tot nhat dé€ lvu trix loai d@ liéu véi 5 yéu t6 trén. Nhin chung, ¢ bon loi ich chinh ma
Big Data c6 thé mang lai d6 la: cat giam chi phi, giam thoi gian tim kiém thong tin,
tang thoi gian phét trién va t3i vu héa san pham, dong thoi ho tro con nguodi dua ra
nhitng quyét dinh ding dan va hop ly. Trong pham vi bai bao nay chiing t6i dé xuat
giai phap xtt ly cua Big Data trong linh viec y t€ noi san sinh mot tap dit liéu khong 16
ttr cac xét nghiém, diéu tri SARS-CoV-2 trong hon 2 ndm qua.

2. BIG DATA VA CONG CU XU LY

Ky thuat xr 1y dit liéu trong Big Data chu yéu la NoSQL (co s¢ di liéu theo cdt,
cap khoa-gia tri) [4], do m6 hinh d@ liéu quan hé khong thé dap ang dugc cac loai di
liéu ban cau truc va khong cdu trac. Trong thuc té nhiéu cong ty 16n ciing da dwa ra cac
cong cu khac nhau dé xu ly Big Data.

2.1 Giai phap Hadoop/MapReduce

Nam 2004, Google cong bd kién truc ctia hé thong file phan tan GFS (Google
File System) va cong cu MapReduce. Ttt d6 Hadoop, mot Framework, cing voi GFS va
MapReduce dugc ra doi boi Dough Cutting dé€ xu 1y cac Big Data.

2.1.1 Hadoop

Apache Hadoop [5] 1a mét framework dung dé chay nhitng ting dung trén mot
cluster 16n duoc xay dung trén nhitng phéan cting thong thuong. Thu vién phan mém
Hadoop 1a mot khudén mau cho phép xtt ly phan tan cac bd dit liéu 16n trén cdc nhém
may tinh st dung cac md hinh lap trinh don gian. N6 duoc thiét k€ d€ mo rong tir mot
mady chu duy nhat sang hang ngan méy khac, méi may cung cip tinh toan va luu trix
cuc bd. Hadoop thiec hién mo6 hinh MapReduce, day la mo6 hinh phan tan song song,
tng dung sé duoc chia nho ra thanh nhiéu phan doan di liéu khac nhau (phéan tan), va
cac phan nay sé duoc thuc hién trén dong thoi trén nhiéu node khac nhau (song song).
Bén canh d6, Hadoop cung cdp mot hé thong file phan tan (HDFS) cho phép luu trie dit
liéu 1én trén nhiéu node. Ca Map/Reduce va HDFS déu duoc thiét ké sao cho

framework sé t dong quan ly duoc cac 16i, cac hw hong vé phan cliing cta cac node.
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2.1.2 MapReduce

C6 thé hiéu mot cach don gian, MapReduce phan chia cac cong viéc xtt ly thanh
nhiéu khéi cong viéc nho, phan tan khap cac nit tinh toan (giai doan Map), réi thu hoi
cac két qua (giai doan Reduce). MapReduce ¢ thé chay trén cac phan cing thong
thuong, khong doi héi cac server chay MapReduce phai la cdc may tinh ¢6 cdu hinh
cao v6i kha nang tinh toan, luu trit va truy xudt manh mé. Do d6, chi phi trién khai
MapReduce sé ré hon. MapReduce lam don gidn hoa cac giai thuat tinh todn phan tan
bang cach chi can cung cdp hai ham Map va Reduce cling véi mot s3 thanh phan xt ly
di liéu dau vao.

Ham Map: Nguoi dung dua mot cap dit liéu (key, value) lam input cho ham
Map, va tiy vao muc dich ctia nguwoi dung ma ham Map sé tra ra danh sach cdc cap dix
liéu (intermediate key, value).

Ham Reduce: Hé théng sé gom nhdm tat ca value theo intermediate key tir cac
output cua ham map, dé€ tao thanh tap cac cdp du liéu vdi cdu truc la (key, tap cac
value cung key). Dt liéu input ciia ham Reduce la titng cdp dit liéu dueoc gom nhoém o
trén va sau khi thuc hién xw ly né sé tra ra cap di liéu (key, value) output cudi cung
cho nguoi dung. Cho dén nay, Hadoop da tré thanh giai phdp ngudn mé hang dau hd
tro m6 hinh MapReduce. Hadoop duwgc viét bang Java, tuy nhién hd trg phat trién
MapReduce trén nhiéu ngdn ngtt khac ngoai Java nhw C++, Pearl, Python, ...

2.2 Kién triic Hadoop File System (HDFS)

Gidng nhu cac hé théng NameNode
file khac, HDFS duy tri mot cdu Ungaung | | v hncr el
4 a ' A o ‘ . X HDFS Client [+—————————— ;- | Block 12853331 |
trac cay phan cap cac file [6], A B e Block 12435645
thu muc ma céc file sé dong vai G |
s . & —
tro 1a cac node 14. Trong HDEFS,
~ [Céc I&nh tir NameNode
moi file sé duwoc chia ra lam mot
- Théng tin trang thai t DataNode|
hay nhiéu block va moi block .
ock ID DataNode DataNode
néy Sé Cé mét blOCk ID (ié7 nhén Local File System Local File System
~ Block Data
dién. Moi block cua file sé duwoc L@ \_9 L@ \_9
lwu trir thanh ra nhiéu ban sao O e i tangats i s D% DK Disk  Disk

———» Céac théng diép truyén yéu ciu

Hinh 1. Kién tric caia HDES

khac nhau vi muc dich an toan
dir liéu.

2.3 Xt ly Big Data véi Hornworks Sanbox
2.3.1. Gidi thiéu Hortonworks Data Platform

Hortonworks Data Platform (HDP) la m6t nén tang phat trién va xay dung
hoan toan mo, HDP duoc thiét ké d€ ddp ing nhu cau xtt ly d@ liéu 16n ctua doanh
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nghiép. HDP la linh hoat, cung cap kha nang mo rong tuyén tinh, mé rong luu trit va
tinh todn trén mot loat cac phuwong phap truy cap, batch va real-time, search va
streaming. N6 bao gom mot tap hop toan dién cac kha néng xt ly dir liéu cho doanh
nghiép nhu: governance, integration, security va operation. HDP cho phép trién khai
Hadoop bat ct noi nao, ttr cloud cho dén hé thong tai chd, trén ca Linux va Windows.

Sw xuat hién va bung nd ctia cac loai dit liéu mdi trong nhiing nam gan day da
gay ap luc khong nhoé vé kién trac dir liéu cho cac td chie. D€ ddi phd, nhiéu nguoi da
chuyén sang Apache Hadoop d€ quan ly sy bung n6 cua di liéu.

Apache Hadoop c6 ngudn gdc la d€ quan ly va truy cap dix liéu, va chi bao gom
2 thanh phan la: Hadoop Distributed File System (HDFS) va MapReduce, mét khuon
kho xt 1y cho d liéu lvu trkk trong HDFS. Theo thoi gian, nén tang Hadoop m¢& rong
két hop véi mot loat cac du an khac dé€ thanh mot nén tang hoan chinh. Nén tang nay
chia thanh 5 loai sau: data access, data management, security, operations va

governance.
Hortonworks Data Platform H.ﬁm

GOVERNANCE & DATA ACCESS

Data Workflow, atc = saL NeSQL  Stream  Search Others
Lifecycle & a) i Hive/Tez  HBase Storm Solr

Governance educe HCatalog Accumulo
Data Protection

Falcon ari
Storage: HDFS Zookeeper
YAR|

Scheduling

Oazie

n
Sqoop YARN : Data Operating System
Flume
NFS
WebHDFS HDES
(Hadoop Distributed File System)

DATA MANAGEMENT

e

Hinh 2. C4u trac cia HDP
2.3.2 Cac thanh phan cua Hortonworks Data Platform

— Data Management: Quan ly luu trit va xt ly tat ca cac dit liéu, bao goém céc
thanh phan nén tang cta HDP la Apache Hadoop YARN va Hadoop
Distributed File System (HDFS).

~ Data Access: HDP cho phép nhiéu céng cu xtt ly dir liéu bang ngén ngir truy
van c6 cdu trac nhu SQL hodc truy cap dit liéu voi do tré thap nhu NoSQL.
Truyén phat thoi gian thuc dén khoa hoc dix liéu va x ly hang loat d€ st dung
d@ liéu dwoc luu trit trong mot nén tang duy nhat.

— Governance and Integration: HDP mé rong data access va management vdi cac
cong cyu manh mé d€ quan ly va tich hop

—  Security: HDP cung cdp mot cach tiép can tap trung dé€ quan ly, cho phép trién
khai chinh sach bao mat mot cadch nhat quan trong sudt nén tang dit liéu véi cac

yéu cau dé xac thuc, cdp phép, kiém tra va bao vé dix liu.
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2.3.3. Cai dat Hortonworks Sandbox (HWS)
— Cai dat HWS, phién ban 2.6.5 trén hé diéu hanh Windows 10.

—  Cau hinh may tinh: CPU: 64 bit (x64-based processor); Hé diéu hanh: Windows
64 bit; Bo nhé chinh Ram: > 8 GB;

Tai cac phan mém:
— Oracle VM VirtualBox mdi nhat danh cho Windows tai link:
https://www.virtualbox.org/wiki/Downloads

— Hortonworks Data Platform (HDP) on Hortonworks Sandbox, tai link:
https://www.cloudera.com/downloads/hortonworks-sandbox/hdp.html

3. UNG DUNG BIGDATA TRONG LINH VUC Y TE
3.1 Bt van de

Big Data trong y t€ duoc st dung d€ mo ta va thong ké khoi lwong thong tin
khong 16 duoc tao ra tir viéc ap dung cong nghé ky thuat sd dé thu thap ho so cua bénh
nhan va giap quan ly hoat dong cta bénh vién hodc phuc vu cho viéc nghién ctu vé
mot sy kién y t€. Cong viéc nay la qua 16n va phtic tap ddi véi cac cong nghé truyén
thong.

Viéc ap dung phan tich d@ liéu 16n trong y t€ mang lai rat nhiéu két qua tich
cye va cling la cttu s6ng con nguoi. Vé ban chat, Big Data dé cap dén luong thong tin
khong 16 duoc tao ra boi qua trinh s6 hda moi tht, duwoc tong hgp va phan tich béng
cac cong nghé cu thé. Puoc ap dung cho y té, nd sé st dung di liéu stec khoe cu thé
cua mot dan s6 (hodc cia mét ca nhan cu thé) va ¢d kha nang gitip ngan ngtra dich
bénh, chira bénh, cit giam chi phi, ...

Trong nhiéu nam qua, viéc thu thap moét luong 16n di liéu cho muc dich y t€
rat ton kém va mat thoi gian. Véi cong nghé luon cai tién ngay nay, viéc thu thap d
lieu d6 tré nén dé dang hon, tao bao cdo cham soc stec khoe toan dién va chuyén doi
chung thanh nhiing théng tin chi tiét quan trong c6 lién quan, sau d6 co thé st dung dé
cung cap dich vu cham séc tot hon.

3.2 M6 ta bai toan
3.2.1 Dt lieu COVID-19

COVID-19 1a mot bénh truyén nhiém do vi-rat SARS-CoV-2 gay ra. Hau hét
ngudi mac bénh COVID-19 sé gép céc triéu chig tir nhe dén trung binh va hodi phuc
ma khong can phai diéu tri ddc biét. Tuy nhién, mot s6 nguoi sé chuyén bénh nghiém
trong va can duoc hd tro y t&. Vi-rat nay c6 thé lay tir miéng hodc miii ctia ngudi bi
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nhiém bénh dwéi dang cac giot nho khi ho ho, hét hoi, néi chuyén, hat hodc tho. Chung

ta c6 thé bi nhiém bénh khi hit phai vi-rat néu dang & gan nguodi nhiém COVID-19

hodc cham vao bé mat ¢ vi-rat roi lai cham tay vao mat, mai hodc miéng. Vi-rut deé lay

lan hon trong nha va ¢ nhitng noi dong duc.

— Cac triéu chiing thuong gdp nhat: s6t, ho, mét moi, mat vi giac hoac khttu giac,

— Ca4c triéu chung it gdp hon: dau hong, dau dau, dau nhtc, tiéu chay, da noi

man hay ngén tay hogc ngén chan bj tdy do hodc tim tai, mat do hodc ngtra.

Dit liéu COVID-19 ctia mdi c4 nhan vé qué trinh tiém chung va diéu tri rat kho

tim kiém va stt dung hop phap vi lién quan dén bao mat dir liéu ca nhan. Chung toi da

stt dung dit liéu cong khai ctia Jonhn Hoppkin University va dit liéu tiém chting cta

cac nudc & chau Au trong giai doan 2020-2022 d€ luu trit va x ly trén moi truong
HDP. Dt liéu nay c6 thé dugc download va luu trit dwdi dang file XLSx, CSV, JSON,

XML.

Chuang ta sé thit nghiém HWS véi tap tin dix liéu chuan “Data”, kich thudc 4,3
MB, gom 160.782 mau tin véi 14 fields, chia tat ca dix lieu Covid trong 2 nam 2020,

2021 cha chau

Au. Tap tin nay

dwoc  download tir link:

https://www.ecdc.europa.eu/en/publications-data/data-covid-19-vaccination-eu-eea

Bdng 2. Dién giai cac truong cua tap tin di¢ liéu chuin

YearWeekISO Thoi gian (tuan) nhan vac xin
ReportingCountry Ma qudc gia theo chudn ISO 3166-1-alpha-2
Denominator Tong s6 dan sd cho tiing nhém d6i tuwong duoc liét ké trong

TargetGroup

NumberDosesReceived

S0 liéu vac xin dwgc nhan trong thoi gian (tuan) bao cdo

FirstDose S6 liéu vac xin dau tién da tiém cho cac cd nhan trong tuan bao céo.

FirstDoseRefused S6 ca nhan tir chdi tiém

SecondDose SS vac xin ligu tht hai dwoc tiém cho cac cd nhan trong tuan bao
cao

UnknownDose SO liéu duoc stt dung trong tuan bao cdo ma loai liéu khong duoc
chi dinh (tc 1a s6 lwong khong biét d6 1a liéu thi nhat hay thaé
hai).

Region Region = country code

TargetGroup Nhom d6i tuong tiém phong, bao gom: ALL: nguoi trén 18; <18; ...,
HCW: nguoi cham séc y t& LTCF: nguoi duoc chdm soc dai han; ...

Vaccine Tén vac xin. Cac vac xin bd sung sé dugc bd sung khi duoc phé
duyét hodc theo yéu cau.

Population Dan s§ theo d6 tudi cu thé cho mdi qudc gia
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Xét truy van:

SELECT ReportingCountry, CONCAT(ROUND((sum(FirstDose) / max(Denominator) *
100),2),'%"') as UptakePercentage

FROM ecdc_covid19 vaccine_tracker

WHERE ReportingCountry in ('DE',"'ES', 'DK') AND TargetGroup = 'ALL'

GROUP BY ReportingCountry

Néu st dung SQL hoac Hortonworks Sandbox (HWS) thi chung ta ¢6 duoc két qua

nhu sau:

ReportingCountry UptakePercentage
DE 75.7%

DK 87.99%

ES 86.66%

Maéc du tir mét cau truy van ca SQL va HWS déu cho cung mot két qua nhung

van dé dit ra 0 day la ching ta can biét kha nang xtr ly va luu triv cia moi phuong

phap véi cac uvu nhuoc di€ém ctia né nhu thé nao.

Thuc hién 31 lan test véi tap tin dit liéu chudn va cac tap tin dwgc nhan ban ti

tap tin d@ liéu chuan ching t6i dwgc qua nhu sau:

Bdng 2. SO liéu thyc nghiém tir SQL va HWS

. SQL Server Hortonworks Sandbox
Lan xt o R .
1y SO mau tin Dung lugng Thoi fgian Dung lugng | Thoi gian cho két
luu triv cho két qua luu trix qua
1 160.782 47 MB 1s 27 MB 27s 672ms
2 3.067.600 900 MB 23s 543 MB 1m 48s 567ms
3 6.135.200 1.800 MB 43s 1.087 MB 1m 45s 923ms
4 9.202.800 2.701 MB 57s 1.631 MB 1m 30s 217ms
5 12.270.400 3.601 MB 40s 2.175 MB 1m 32s 716ms
6 15.338.000 4.502 MB 1m 45s 2.719 MB 2m 19s 243ms
7 18.405.600 5.402 MB 2m 21s 3.263 MB 2m 26s 7ms
8 21.473.200 6.303 MB 2m 33s 3.807 MB 2m 23s 479ms
9 24.540.800 7.203 MB 3m 51s 4.351 MB 3m 2s 899ms
10 27.608.400 8.103 MB 4m 25s 4.895 MB 2m 52s 676ms
11 30.676.000 9.004 MB 4m 32s 5.439 MB 2m 59s 401ms
12 33.743.600 9.904 MB 5m 31s 5.983 MB 3m 7s 723ms
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13 36.811.200 10.805 MB 5m 45s 6.527 MB 3m 25s 444ms
14 39.878.800 11.705 MB 6m 37s 7.071 MB 3m 49s 642ms
15 42.946.400 12.606 MB 6m 50s 7.615 MB 4m 11s 205ms
16 46.014.000 13.506 MB 7m 53s 8.159 MB 4m 17s 28ms
17 49.081.600 14.407 MB 8m 00s 8.703 MB 4m 18s 868ms
18 52.149.200 15.307 MB 8m 14s 9.247 MB 3m 55s 830ms
19 55.216.800 16.207 MB 9m 11s 9.791 MB 3m 53s 1ms
20 58.284.400 17.108 MB 10m 22s 10.334 MB 4m 37s 736ms
21 61.352.000 18.008 MB 11m 30s 10.878 MB 5m 1s 430ms
22 64.419.600 18.909 MB 11m 58s 11.422 MB 5m 21s 614ms
23 67.487.200 19.809 MB 12m 43s 11.966 MB 4m 53s 553ms
24 70.554.800 20.710 MB 13m 44s 12.510 MB 5m 31s 161ms
25 73.622.400 21.610 MB 15m 03s 13.054 MB 5m 50s 815ms
26 76.690.000 22.510 MB 15m 41s 13.598 MB 6m 577ms
27 79.757.600 23.411 MB 16m 13s 14.142 MB 6m 575ms
28 82.825.200 24.311 MB 17m 19s 14.686 MB 5m 43s 969ms
29 85.892.800 25.212 MB 17m 48s 15.230 MB 5m 46s 741ms
30 88.960.400 26.112 MB 18m 50s 15.774 MB 6m 25s 625ms
31 92.028.000 27.013 MB Béo 16i 16.318 MB 5m 51s 52ms

Biéu d6 dudi day so sanh thoi gian xtit ly cia HWS va SQL v6i 31 Tan test:
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Hinh 3. So sanh thoi gian xt ly cia HWS va SQL
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Tt thue nghiém chung t6i rut ra dwge mot s6 két qua sau:

a. Cung mdt tap tin véi s6 mau tin xac dinh nhung dung lwong lwu trit cia né
trong HWS ludn luon cé kich ¢d nho hon dung lwong luiru trie trong SQL.

b. Thoi gian xtt ly cua SQL t6t hon HWS ddi v6i nhitng tap tin ¢6 kich thudc nho
nhung vdi tap tin c6 kich thudc 16n thi HWS lai ¢6 thoi gian xtt Iy nhanh hon.

c. HWS ¢6 kha ndng xtt ly dit liéu ban cdu trtic nhu di liéu XML hoac di liéu
khong c6 cau truc nhuw dit liéu tir cic mang xa hdi, weblog, hinh anh giao thong,

d. SQL chi xtr ly dir liéu cé cdu trtc, khong cd kha nang xt ly cac tap tin o kich c&
kha 16n (thuong 1a bao 16i hodc thoi gian xtr 1y rat 1au)

4. KET LUAN

Muc dich bai bao nay la giéi thiéu vé Big Data, giai phap xt ly va luu triv d6i
voi cac loai dir liéu co kich thudc 16n, cu thé ¢ day la dix liéu Covid duogc sinh trong
qua trinh tiém chung va diéu tri Covid trong thoi gian qua. Bai bao cling ban vé co ché
xt ly cho Big Data trong méi treong Hadoop, d6 la HDFS va MapReduce, d€ nguoi
doc hiéu dwoc nguyén tac xtt Iy cac Big Data trén nén tang phan tan Hadoop. Viéc tim
hiéu cac cdng cu nay sé mang lai nhiéu lya chon giai phap xu ly va luu trt va cho viéc
phat trién tng dung phan tan véi nhiéu muc dich khac nhau.

TAI LIEU THAM KHAO
[1] Big Data IBM, (2014): http://www-0libmcom/software/data/bigdata/

[2] https://pages.cs.wisc.edu/~yxy/cs764-f20/papers/bigtable.pdf

[3] https://hypecycles.files.wordpress.com/2011/10/nosql-database-498041.pdf

[4] https://www.semanticscholar.org/paper/Understanding-big-data-
Dessureault/31931aa8d814d45f9cfcd1765aff07e443cca99d

[5] https://thenextweb.com/news/amazons-cto-here-two-definitions-big-data

[6] https://htlitmaytinhhtlcom/kien-thuc-tong-hop/ten-viet-tat-cua-cac-quoc-gia-tren-the-
gioihtml

[7] https://wwwecdceuropaeu/en/publications-data/data-covid-19-vaccination-eu-eea

[8] https://www.ecdc.europa.eu/sites/default/files/documents/Variable_Dictionary_VaccineTra
cker-20-08-2021.pdf

[9] https://www.cloudera.com/downloads/hortonworks-sandbox/hdp.html
[10] https://www.ecdc.europa.eu/en/publications-data/data-covid-19-vaccination-eu-eea

[11] https://coronavirus.jhu.edu/map.html

57


http://www-01.ibm.com/software/data/bigdata/
https://pages.cs.wisc.edu/~yxy/cs764-f20/papers/bigtable.pdf
https://www.semanticscholar.org/paper/Understanding-big-data-Dessureault/31931aa8d814d45f9cfcd1765aff07e443cca99d
https://www.semanticscholar.org/paper/Understanding-big-data-Dessureault/31931aa8d814d45f9cfcd1765aff07e443cca99d
https://thenextweb.com/news/amazons-cto-here-two-definitions-big-data
https://htlitmaytinhhtlcom/kien-thuc-tong-hop/ten-viet-tat-cua-cac-quoc-gia-tren-the-gioihtml
https://htlitmaytinhhtlcom/kien-thuc-tong-hop/ten-viet-tat-cua-cac-quoc-gia-tren-the-gioihtml
https://www.ecdc.europa.eu/en/publications-data/data-covid-19-vaccination-eu-eea
https://www.ecdc.europa.eu/sites/default/files/documents/Variable_Dictionary_VaccineTracker-20-08-2021.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/Variable_Dictionary_VaccineTracker-20-08-2021.pdf
https://www.cloudera.com/downloads/hortonworks-sandbox/hdp.html
https://www.ecdc.europa.eu/en/publications-data/data-covid-19-vaccination-eu-eea

Big Data va 1tng dung trong xw ly dit ligu COVID

BIG DATA AND ITS APPLICATION IN HANDLING COVID DATA
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ABSTRACT

Big Data is a term commonly used to describe the exponential growth of data,
especially data from smartphones, ground sensors, traffic vehicles, social networks,
and so on. even from satellite. Currently, Big Data is applied in many different
areas of society and it is replacing the classical storage and processing systems
with many limitations. This paper proposes a solution to process a large data set in
the medical field that is generated daily from Covid-19 tests for 2 years 2020 and
2021.

Keywords: Big Data, Haddop, MapReduce, Covid-19

Nguyén Mau Han sinh ndm 1957 tai Thita Thién Hué. Ong t3t nghiép ctr
nhan nganh Toan ly thuyét ndm 1981 va thac si chuyén nganh Khoa hoc
may tinh nim 1998. Ong nhan bang tién si tai vién Cong nghé thong tin,
Ha No6i nam 2003 va dwgc phong ham Phé Gido s nam 2013. Tt ndm
1994 dén nay, dng la giang vién tai khoa Cong nghé thong tin, Trueong Dai
hoc Khoa hoc, Pai hoc Hué.

Linh vwc nghién citu: Xt ly song song va phan tan, tinh toan luéi va dién

toan dam may.

58



