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TOM TAT:

Viét Nam 1a mét trong nhiing qudc gia dau tién trén thé gidi ban hanh chuong trinh
chuyén d6i s6 qudc gia, dua Viét Nam tro thanh qudc gia c6 nhéan thic vé chuyén ddi s6
song hanh cing cac qudc gia tién tién trén thé giéi. Dic biét, trong nam 2020-2021 du
anh huong dai dich COVID-19 nhung qua trinh chuyén déi s6 quc gia dién ra manh mé&
va quyét liét trén tat ca cic nganh, cac linh vuc, d& thiy nhit 1a Chinh phu di xay dung
hé thdng co so dit lidu qudc gia vé dan cu va hé thong san xudt, cip va quan 1y cin cudc
cong dan. Khong nam ngoai xu thé d6, Pai Phat thanh va Truyén hinh tinh Vinh Long
ting budc sd hoa cac ndi dung chuwong trinh. Trude day quan 1y ndi dung bang bang tir,
hién nay viéc quan 1y da duoc s hoa thanh céc tap tin. Vi vay, viéc quan Iy khdi luong
dir liéu khéng 16 1a viéc 1am cép thiét hién nay. bé quan ly tt dit liéu hién ¢ va cap nhat
dir liéu méi hang ngay, can xay dung hé thong thong tin da phwong tién trén dam may.

T khéa: Dién toan dam may, dir li¢u 1on, CouchDB, Kafka

ABSTRACT:

Vietnam is one of the first countries in the world to issue a national digital
transformation program, making Vietnam become a country being aware of digital
transformation in parallel with advanced countries in the world. In particular, in the
vears 2020 and 2021, despite the impact of the COVID-19 epidemic, the national digital
transformation took place vigorously and drastically in all sectors and fields. Most
notably, the Government has built the national database system on the population and the
system of producing, issuing and managing citizens 'identification. As a result, Vinh Long
Radio and Television Station has gradually digitized their program contents. Previously,
the content management was through magnetic tapes, but now the management has been
digitized into files. Therefore, the management of huge volumes of data is an urgent task
today. In order to well manage the existing data and update new data on a daily basis, it
is necessary to build a multimedia information system in the cloud.
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1. MO PAU do d¢6 thach thtrc quan ly thong tin luu trit,

Viéc kiém soat luong thong tin cuc viéc truy Xuét sau nay va tuong tac thong
16n, quan ly cac chuong trinh tai mot D’éi tin. Nhitng théch thirc trong viéc quan }y
Truyén hinh doi hoi nhitng gidi phap tot, thoéng tin nhu sau: Luu trir thong tin: nhiéu
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dinh dang va kich thudc 16n (text, co s&
dwr 1i¢u, video HD, audio); Chia sé thong
tin; Truy xudt va tim kiém: bi trung lap,
mdi bd phan khac nhau, nhu cau sir dung
nd1 dung khac nhau va tim theo ngir canh
cua ndi dung; An toan dir liéu va bao mat
théng tin: Cuc ky quan trong, néu 6 clng
bi hu thi hau qua rat 16m; Tinh mé réng cia
hé thong: Luong thong tin ngay cang nhiéu
thi kha niang mé rong cao; Tinh sdn ding:
Lic nao can 1a co, moi lac, moi noi; Toc
dé: cling 1a déu hét stc quan trong; Bdng
théng: phai dugc thong sudt, khong bi
nghén nit thit ¢6 chai. Tir nhitng yéu ciu
dwr li¢u ngay cang 16n, mure do phuc tap cua
dir liéu va nguoi dung ngay cang cao. D
lidu ciing ngay cang phirc tap vé dinh dang
dir lidu, kiéu dir liéu, doi hoi xir 1y video
¢6 dung luong 16n. Mot hé théng quan 1y
tri thirc dé kham pha va khai thac dir liéu
16n trd thanh nhu cau cip thiét hién nay. Vi
Iy do nay, chiing toi dé xuét “xay dung hé
thong thong tin da phuong tién trén dam
mAay” vira dap Gmg nhu cau nghiép vy, vira
phi hop véi xu thé cong nghé 4.0 hién nay.

Dién toan ddm may (cloud computing),
con goi la dién toan may chd do, la md
hinh dién todn st dung cac cong ngh¢ may
tinh va phat trién dua vao mang Internet.
Thuét ngit “dam may” & dy 1a 16i noi an du
chi mang Internet (dua vao cach duoc b tri
clia n6 trong so d6 mang may tinh) va nhu
su lién tuong vé do phic tap cua cc co s¢
ha tang chira trong n6. O mé hinh dién toan
nay, moi kha nang lién quan dén cong nghé
thong tin déu duoc cung cap dudi dang cac
"dich vu", cho phép nguoi st dung truy cap
cac dich vy cong nghé tir mot nha cung cép
nao do6 "trong dam may" ma khong can phai
c6 cac kién thirc, kinh nghiém vé cong nghé
do, ciing nhu khong can quan tdm dén cac
co s& ha ting phuc vu cong nghé do.

Tir nhu cau thyc té cong viée, ching
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t6i dé xuat xdy dung hé thng thong tin da
phuong tién quy md 16n trén ddm may. Voi
cac ndi dung nghién ctru nhu sau: Thiét ké
hé thong thong tin da phuong tién trén dam
may, giai phap luu trir hi¢u qua thong tin da
phuong tién, giai phap truy cap/tim kiém
thong tin da phuong tién trén metadata, giai
phap xay dung thao tac cap nhat dir li¢u da
phuong tién.

2. KET QUA NGHIEN CUU VA
THAO LUAN

2.1. Nghién ciru Iy thuyét

Dién toan dam mdy: Dién toan dam
may 14 viéc cung cap cac dich vy khac nhau
thong qua Internet. Céc tai nguyén nay bao
gdm céac cong cu va tng dung nhu luu trix
dir 1iéu, may chu, co s¢ dir liéu, mang va
phén mém. Dién toan dam may la mot lya
chon phd bién cho moi ngudi va doanh
nghiép vi tiét kiém chi phi, ting ning suét,
tdc d6 va hiéu qua, hi¢u suét va bao mat.

BigData: Pinh nghia dir liéu 16n cua
Gartner: Dit liéu 16n 1a khéi luong thong
tin cuc 16n, toc do va tinh da dang cao, doi
hoi céc hinh thirc xtr 1y thong tin sang tao,
hiéu qua (Beyer and Laney 2012). Volume
thé hién luong thong tin co thé dén tir cac
ngudn dir lidu khac nhau. Velocity 1a tat ca
vé toc do truyeén va xu ly dir lidu. Variety
la sy da dang dé cap dén nhiéu ngué)n dir
ligu va céc loai dit lidu khéc nhau ca c6 ciu
tric, khong cau triic va ban céu truc.

Co so dir lieu CouchDB: CouchDB
la mot co sé dir litu md ngudn mo
dugc phét trién boi nén ting phan mém
Apache. Trong tim la tinh dé st dung, giao
dién web. CouchDB la mot co sé dir liéu
luu trir tai liéu NoSQL.

Apache Kafka: 12 mot nén tang xu ly
dong dir li€u phan tan, thoi gian thyc, kha
nang chiu dugc 16i cao va la hé thong nhan
tin nhanh. C6 kha nang m¢ rong ngang va
chuyén giao dir liéu déng tin cay.
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2.2. Két qua rng dung thye tién
2.2.1 Thiét ké tong qudt hé thong

Cloud Application
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Hinh 1. Thiét ké téng qudt hé théng va mé ta qud trinh thuc hién sé héa nghiép vu

Producer: Pong vai tro nhu nguoi tao
ra cac bai viét, kich ban va video ban dau
tur cadc phong vién tac nghiép hoac nha san
xudt. Lién tuc giri cac text, video dén hang
doi Kafka.

Consumer: dong vai trO nhu mot don
vi td chirc san xuit hodc bién tap vién. San
Xuét cac chuong trinh, nhan cac text, video
tor hang doi Kafka.

CouchDB Server luu trir co s¢ dir liéu
¢ tén lam ultimedia, noi Iuu trir Document.
Mbi Document duoc dit tén duy nhat
trong co s& dit liéu va CouchDB cung cap
API RESTful HTTP dé doc va cap nhat
(thém, stra, x6a) tai li€u co s¢ dit lidu.

Thanh phan con lai 1a cac Application
(Web truy cap/tim kiém va cap nhat dit liéu
da phuong tién) da dugc dang ky thong tin
v6i hé thong trén dam may.

2.2.2 Thiét ké thanh phan

Apache Kafka: Cong cu kafka 2.
13-2.7.0 dé thu thap, truyén va thu nhin
dir liéu tu khép noi, dugc chuyén v tir cac
phong vién, nha san xuat. Sir dung Python
2.7.17 dé 1ap trinh viéc thu thap, truyén va
thu nhan dur liéu.

Tap 1énh python thu thap va truyén dit
liéu “send katka.py”.

Tap 1énh python thu nhan dir liéu
“receive_kafka.py”.

H¢ théng thu thap dir liu Kafka la cac
producer lién tuc guri dit lidu vé tir cac phong
vién ¢ khip noi gom video va kich ban.

Producer tidch hinh anh va am thanh
cua Video, sau do tach tirng frame cia hinh
anh dé truyén dir liéu qua hé thong Kafka
cung kich ban.

Hé théng nhan dir liéu Kafka 1a céac
consumer lién tuc nhan dir liéu tir hé théng
truyén di liéu Kafka.

Consumer nhan ting frame hinh dé
nhan dién khudn mat sau do ghép lai thanh
file video xtr 1y ¢6 xac nhén tén cua khuon
mat da nhan dién va mot file da ghép véi
file am thanh tai tao lai file géc.

Sau khi trich xuét tén clia cdc nhéan vat
trong video, cung véi ndi dung cua kich
ban, thyc hién dua cac ndi dung nhan duoc
vao co so dir liéu.

Cac thuat toan xir ly

Xur ly o bén gui thong tin
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Budce 1: send voi topic “start” véi ndi
dung:

d = {‘name’: name, ‘w’: w, ‘h’: h,

“fps’: fps, ‘rate’: rate, ‘samp’: samp}

Trong d6: name: 1a t€n video; w, h, fps:
chiéu rong, chiéu cao, fps cua video rate:
fps cua audio; samp: nchannels cta video

Buéc 2: Tao 1 ludng khéac v6i Thread
dung dé giri audio (dung thu vién moviepy
dé 1ay audio tur file video, duyét qua timg
frame cua audio rdi chuyén sang kiéu
bytes => gui thong qua katka vdi topic
“audio”)

Bude 3: Kiém tra néu co truyén tham
s file mo ta thi tao 1 ludng guri file mo ta
(dung thu vién docx dé doc file doc/docx
chuyén thanh text roi giri thong qua kafka
véi topic “text”)

Buéc 4: dung thu vién moviepy dé liy
video tu file, duy¢t qua tirng frame hinh va
chuyén sang kiéu byte => giri thong qua
kafka trén ludng chinh vdi topic “frame”

Xur Iy 0 bén nhdn thong tin

Mo hinh nhan dang khu6n mat:

Dung Multi-task Cascaded Convolutional
Networks (MTCNN) dé xac dinh vi tri
khuon mat.

Dung FaceNet dé trich xuat dic trung
khudn mat.

Dung Cosine Similarity dé so khép
khuon mat véi CSDL khuon mat.

Tao CSDL khuon mat: Thu thap dir
liéu khuoén mit cua cac dién vién, ngudi
ndi tiéng luu vao thu muc TapHuanLuyen,
anh ctia mdi ngudi s& luu trong 1 thu muc
riéng, mdi ngudi thu thap it nhat 5 anh dé
huén luyén nhan dién khuén mat.

Tao CSDL khu6n mit bang cach: ding
duyét qua tirng thu muc => dung MTCNN
dé lay anh khudén mit => resize anh vé
160x160 => dung faceNet 1ay dic trung =>
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luu dac trung thu dugc vao mang “emb”
va dong thoi luu tén thu muc vao mang
“label_array” => sau khi duyét qua hét tat
ca thu muc thi ding thu vién pickle dé luu
2 mang “emb” va “label array” ra thanh
file “data face.pkl” (day 1a co so du li¢u
khuon mat)

Qua trinh nhan va xuw ly dir liéu:

Tao ra 4 Kafka Consumer voi cac
Topic: start, frame, audio, text.

Tao 1 luéng véi Thread dé nhéan dir
liéu audio, khi nhan dugc tat ca dit lidu thi
dung thu vién wavio dé save audio lai véi
du6i mo rong la .wav

Tao thém 1 lué)ng v6i Thread dé nhan
dir licu tr file mo ta, dung thu vién docx dé
lru két qua lai thanh file docx.

Tai luéng chinh tién hanh nhan cac
frame anh va xu 1y:

Nhan tit ca cac frame hinh dé luu lai
v6i dang no audio (dung thu vién cv2 luu
video).

Ngoai ra, cir mdi 5 frame hinh thi tién
hanh nhan dang khuén mat, dung MTCNN
dé lay cac khudn mit => resize vé 160x160
=> FaceNet lay dic trung => dung Cosine
Similarity dé so khop khuén mit véi CSDL
khuén mit => 16n hon 0.8 thi tra vé tén
tuong tmg => chi tra vé khudén mit du doan
dugc c¢6 d6 chinh xac cao nhét va nhirng
khuoén mit c6 d6 chinh xac thip hon khong
qua 0.04 (tranh nhan nhitng khuon mat sai).

Luu kém 1 video xuir ly khuon mat
(dung thu vién cv2 luu video).

Sau khi tat ca dit liéu d3 nhan duoc hét
thi dung thu vién moviepy dé ghép video
no_audio va file audio => video hoan
chinh, sau d6 x06a cac file khong can thiét.

Dung thu vién CouchDB dé két ndi
dén CSDL CouchDB va update két qua 1én
CSDL véi dang Json.

TRUGONG BAIHOC SU PHAM KY THUAT VINH LONG
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Hinh 2. Ddnh ddu nhén dién nhén vét

Apache CouchDB

Cai dat Apache CouchDB v.3.1.1 dé
luu trir co so dir liéu.

Truy cap dia chi local http://127.0.0.1:

5984/ utils dé chay co s6 dir liéu CouchDB
trén trinh duyét web hodc dia chi IP cua cac

list(k,v2)

E
i >—
(ki,v1) /,-’7; —

DFS N @Z

...............................

Map phase

node di c4u hinh trong cluster.
MapReduce

MapReduce 1a mdt mo hinh 1ap trinh
song song va phan tan thich hop chay trén
cac cum may tinh c6 quy md dén hang
nghin nut theo cach co6 thé chiu duoc 13i.

Hinh 3. Thuc thi phdn tdn MapReduce

Mot cong viée MapReduce bao gom
hai giai doan riéng biét, do6 1a giai doan
map va giai doan reduce. Mdi giai doan
thuc thi mot chirc nang do ngudi dung xac
dinh trén mot cdp gia tri khéa. Ham map do
ngudi dung xac dinh (M) nhan mot cap dau
vao (k1, v1) va xuit ra danh sach cac cap
khoa/ gia tri trung gian h <(k2, v2)>.

Uy, v1) = list(kp,v,) (D)

Céc gia tri trung gian dugc lién két véi
cung mot khoa k2 dugc nhém theo khung

va sau do dugc chuyén dén ham reduce dé
tong hop céac gia tri.

100

V3
DFS
N
reduce
(ky, list(vy) ) — v3 (2

MapReduce duoc thiét ké dé xir Iy mot
tap dir liéu duy nhat. Viéc két hop mot )
dau vao v6i mot khung MapReduce rat
phuc tap. Mac du cac phép tham gia trong
MapReduce co thé duoc thuc hién theo
nhiéu cach, nhung hiéu suat twong ddi cua
cac thuat toan khac nhau phu thudc vao céac
gia dinh nhat dinh nhu kich thudc cia dau
vao, rang budc dir liéu va ty 1¢ tham gia.

Truy van/tim kiém ngi dung di liéu trén
dam mdy theo moé hinh MapReduce va cdp
nhat die liéu da phwong tién trén dam may
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Muc dich cta hé thdng truy van video
trén dam mAay nham tim kiém nhing noi
dung trong video gan giéng v4i tir khoa
dau vao, truy van video dua theo noi dung
trong mod hinh Mapreduce trén ddm may
nham dat duoc hiéu suét cao.

Két qua duoc hién thi trén giao dién
web cho nguoi dung trén dam may la:
Thong tin vé cac trudong bao gdm Tén, thé
loai, dao dién, kich ban, bién tap, File; Cac
file twong tng voi ndi dung duoc tim kiém.

Cdp nhat dir liéu trén dam mady:

Chirc nang thém dir liéu: Nguoi dung
nhép thong tin tén, thé loai, dao dién, kich
ban, bién tap, file trong giao dién web thém
trén dam may.

Chirc nang chinh swa dir lieu: Nguoi
dung chon thong tin can chinh stra, nhap
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thong tin chinh stra, néu hop 1y thong tin
méi s& dugc thay thé trong CSDL trén
dam may.

Chirc nang xoa dir liéu: Nguoi dung
chon thong tin can x6a, xac nhan xoa, thong
tin s€ dugc x6a khdi CSDL trong ddm may.

2.3. Péng gop cia nghién ciru

Nghién ctru lién quan dén thanh phan
thiét ké, kién tric dugc dé xuit bao gdm
mot tdp hop cac ciu trac, mo hinh va
phuong thuc (Le Dinh Thang, et al 2016.
“Towards a Service-Oriented Architecture
for Knowledge Management in Big Data
Era.” IJIIT vol.14, no.4 2018). Cac thiét
ké nay dua trén cac nguyén tac nghién ciru
khoa hoc thiét ké, bao gém cac thanh phﬁn
nhu ciu trac, mé hinh, phuong phap va
thuc thi.

Bing 1. M6 ti cdc thanh phan thiét ké

Thanh phin Mb ta
Céu trac Céc loai khai niém khac nhau lién quan dén cac dbi tugng tri thirc trong
mot kién triic dua trén dir liéu va moi truong nghiép vu.
Mo hinh Mot tap hop cac mbi quan h¢ gitra cac ddi tugng thong tin & cac cép do
khéc nhau trong kién truc.
Phuong phap | Mot tp hop cac hoat dong hd tro qua trinh phat trién kién thirc
Thuec thi Thyc hién tai cadc phong chuyén mon

Phan tich tinh dugc su dung dé kiém
tra ciu trac cua kién trac dé xuat va phan
tich kién tric dugc sit dung dé nghién
ciru sy phu hop cua thanh phan thiét ké
v6i kién trac hé thong thong tin hién tai.
Truy van/tim kiém va cap nhat dir liéu
video trén ddm may st dung mo hinh
MapReduce la mot ky thuat tao thuan
loi cho viéc tim kiém va cap nhat dir liéu
cua cac video trong bd co s¢ di liéu 1on.
Trong k¥ thudt nay, phan tich dtr li¢u
video dugc thuc hi¢n trén dac trung trich
xuét tir cac video. Tir nhitng thong tin da
duogc trich xuat, nghién ctru dé xuét lap
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chi muc dir liéu cac video theo cac tiéu chi
khac nhau, dir liéu duoc phan tich dé hd
trg truy cap/tim kiém va cap nhat dir liéu
trén Metadata trén dam may. Tat ca qua
trinh 14p chi myc, tim kiém va cap nhat
dir liéu video s€ duoc thuc hién béng mo
hinh MapReduce trong CouchDB va cong
cu tim kiém ElasticSearch.

3. KET LUAN

Hé théng d3 thuc hién quy trinh sb
hoa nghiép vu san xuit chuwong trinh cho
Dai Phat thanh va Truyén hinh Vinh Long.
Hé théng str dung kién trac hé théng quan
ly thong tin (KMS) hién dai trén nén tang
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dam may. Diéu nay c6 y nghia hét sirc quan
trong trong thoi dai 4.0 va qua trinh sé hoa
ngay cang manh mé& nhu hi¢n nay.

Nhimng thanh phan cia hé théng duoc
xdy dung bao gom: Co s¢ dit lidu da
phuong tién cho Dai Phat thanh va Truyén
hinh Vinh Long trén cong ngh¢ dam may.
Thanh phan Producer: déng vai trd nhu
cac ngudn video va text tir cac phong vién
va quay phim. Thu thdp dir liéu text va
video, tach video thanh tirng frame hinh
va audio. Sau d6 chuyén (text, timg frame
hinh, audio) qua hé théng Kafka streaming
dé truyén dir liéu. Thanh phan Consumer:
dong vai trd nhu nhiing bién tap vién san
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xuat chuong trinh dya trén cac nguodn tir
Producer. Nhan tung frame hinh, audio,
text tr katka streaming. Sau d6 nhan dién
dbi tuong, tai tao file video.

Hé théng quan 1y co so dir liéu
CouchDB: sau khi nhan dir li€u, phan tich
dir liéu va dua vao hé thong quan 1y co s&
dir liéu CouchDB.

Sau cung, tir viéc trién khai hé théng
trén dam may cho thiy tinh kha thi cua giai
phap d& xuat xay dung “hé thong thong tin
da phuong tién trén dam may” vira dap ung
nhu cau nghiép vu, vira phtt hop véi xu thé
cong nghi¢p 4.0 hién nay.
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