
TAr cii CiNG TIlTdNG 

CONTAINER HOA: 
TONG H0P CAC KHAO SAT 

VE HIEN TRANG VA XU HlJOfNG 
AP DUNG NEN TANG CONTAINER 

TRONG DOANH NGHIEP 

• PHAM NGQC DUY - N G U Y I N THANH TUAN ANH 

T 6 M T A T : 

Trong ky nguyan c6ng nghiep 4.0. cdc to chdc vii doanh nghiep 5 tat ca cdc ITnh vdc d^u can 
phdi dng dung manh me cdc gidi phdp CNTT (cong ngh? thong tin) tien tien d^ xty ddng vd tiien 
khai cac h§ tii6'ng mgt cdch nhanh chdng va hieu qud. Vi^c dng dung nen tdng cong ngh^ 
container hda ket hdp vdi cac dich vu dien todn may ia m0t giSi phdp xu hddng hi?n nay, ddc biet 
trong trien khai li^g dung cho doanh nghidp. Nhdm cac bii viet ve chd de "container h6a" se trinh 
bdy long quan ve cong ngh? container cimg dich vu ddm may, xu hddng dp dung gidi phdp 
coniainer ciia cac to chdc hien nay. dong dicJi dda ra mot so Iqfi Uie vd thdch tiidc cdc doanh nghiSp 
cd the gdp phai khi trien khai. van hdnh he thong vdi coniainer. Bdi viet nay tap ti-ung vao vi6c 
long hdp va phdn lich mdt so kel qua khdo sat \ e hien trang dng dung cong nghe coniainer trong 
doanh nghiep. cung nhdxu hu'dng phdt trien ciia container tiong thdi gian tdi. 

Tii khoa: Coniainer, container hoa, dng dung container trong doanh nghiep, khdo sdt. 

l.Ciidithi^u 
Trong bai bao irifdc "Container hda \di dien 

loan dam may: Giai phap xu the trong phal irien 
\a iricn khai dng dung doanh nghiep". lac gia da 
trinh bay tong quan \e container va cong nghe 
contamer hoa. cdc ldi ich ciia viec dp dung nen 
lang container, cung nhu' mo'i quan he gida 
coniainer va cac ^on^ nghe lien tie'n hien nay nhu 
ao hda. kien tnic \ i lijch vu. dien toan dam may. 
Coniainer la mot gdi cd kha nangihuc thi dpc lap. 
hang nhe (lightueighl). chda moi thd ma chiing 

can de hoat dong: ma chu'dng Irinh (code), 
runtime, cdc cong cu he thong, thd vien he thong 
(libraries), cdc goi phu thuoc (dependencies) - bat 
cd Ihd gi cd the cai dai tren mpt may chu. BSng 
each ddng goi va co lap moi thd Irong mot 
coniainer, dieu nay dam bao rang cac container se 
luon hoat dong giong nhd nhau bat ke moi Irddng 
nao mii no dang chay trong do. Container loai bo 
sir phu thuoc giiJa cdc dng dung va ldp cd scl ha 
lang can ban, cung ca'p nhdng kha nang mdi ve 
Iinh di dong \ ii tinh hieu qua. 
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2. Docker va Kubernetes 
2. L Docker 
2.1.1. S en ldng container boa Docker 
Docker la mgt nen tang ma nguon md de xay 

diftig, trien khai va quan ly cac dng dung dddc 
coniainer hda. Docker cho phep cac nha phat trien 
cd the dong goi cdc dng dung vao trong cac 
conuiiner - cdc thanh phan thdc thi diroc tieu chuan 
hda, ke't hdp ma nguon dng dung vdi ta'i ca cac thu' 
vien h? dieu hanh va gdi phu thugc can thiet de 
thdc thi ma nguon trong ba't ki moi trddng ndo. Mac 
dij cac nhii phal trien c6 die Iao cdc container ma 
khong can Docker, Docker giup viec xay ddng, 
Iriî n khai va qudn ly cdc coniainer de dang hdn, 
don gian hdn vd an toan hdn. Ve ccJ ban. nd la mol 
hp cong cu cho phep cdc nha phiit trien co die xa\ 
ddng, irien khai, chay, cap nhat va ddng cac 
coniainer b^ng each sd dung cac lenh ddn gian \a 
su" tif dpng boa de tiel ki?ni cong lam viec. Docker 
cung dc cap de'n Docker Inc. - c6ng ty bdn phien 
bdn thddng mai cua Docker va dd dn ma nguon mcf 
Docker - ma Docker Inc. va nhieu id chdc, ca nhan 
dgc lap khac dang ciing dong gdp phat trien. 

2.1.2. M()i .wloi ich khi sddung Docker 
Docker hien nay pho bie'n de'n noi tu" "Docker" 

vd "coniainer" dddc sd dung thay the cho nhau. 
nhdng cac cdng nghe lien quan den container da co 
sCin id rai nhieu nam trddc. tiiani chi nhieu ihap ki. 
trddc khi Docker dddc phal hanh Idi cong chung 
vdo ndm 2013. Dang chu y nha'l la vao nam 2008, 
[..\C (LinuX Coniainer) dddc trien khai trong 
kernel Linux, hoan loan cho phep viec ao hoa mot 
instance duy nha'l cua Linux. Cac phien ban ban 
dau cua Docker dii tan dung dgc quyen LXC. 
nhidig Docker sau do da sdm phdt trien cong nghe 
coniainer hda tdy chinh rieng, cho phep: (I) Cai 
ihien tinh di dong: Trong khi cac coniainer LXC 
ihu'dng tham chieu cac ca'u hlnh danh rieng cho 
m;i_\. cac coniainer Docker hoal dong ma khong 
can siJfa doi tren ba't kl mdy tinh de ban, trung tam 
ddlieu \a nioi trdcfngddmmay nao. (2)Nhe hdn va 
cap nhal chi tiet hdn: Vdi LXC. nhieu lien tnnh co 
die dddc ket hdp vdo dong mot container duy nha't. 
Vdi container Docker, chi mgt tien trinh co the 
chay crong mgt coniainer duy nhat. Dieu nii\ cho 

phep no \a\ ddng mpt dng dung co the tie'p tuc 
chay irong khi mpi trong nhdng phan cua no dddc 
gd xuong de cap nhat hoae sda chda. (3) Tao 
container td dpng: Docker co die ti/ dpng xay ddng 
mgl coniainer dda tren ma nguon dng dung. (4) 
Danh phien ban container: Docker co the theo doi 
cac phien ban cua mpi container image, quay lui lai 
cdc phien ban trddc do va theo dau ai da tao ra 
phien ban. bdng each nao. No iham chi cd the tdi 
len cdc ban thd nghiem gida mgl phien ban co sdn 
vil mgt phien ban nidi. (5) Tai sd dung container: 
Cac container hien coco die dddc sil'dung nhdcdc 
image cd set (base image) - ve cd ban giong nhdeac 
ban mau cho viec xay ddng cdc container mdi, (6) 
Thu' vien container dung chung; Cac nha phdt trien 
cd die lru\ cap vao mgl registry ma nguon md chda 
hang nghin cac coniainer ma ngUdi dCing dong gdp, 
Vi nhdng li do nay. viec ap dung Docker nhanh 
chong bimg no va tiep tuc tang manh. 

2.1.3. MQI sdcong cu vd ihuat ngd Docker 
(1) DockerFile: Moi coniainer Docker bdt diiu 

vdi mpl file van ban ddn gian chda cac chi lenh ve 
cdch xay ddng image cua container Docker. 
DockerFile id dpng hda qud trinh lao image 
Docker. Nd cd ban la mot danb sdch cac lenh ma 
Docker Engine se thUc hien de tao ra image. (2) 
Docker image: Docker image chda ma nguon dng 
dyng cd the thirc thi cung nhu ta't ca cdc cong cu, 
thd vien va gdi phu thupc ma ma nguon dng dung 
can de chay dddi dang mpl container, Khi chay 
Docker image, nd se ird thanb mgl (hoae nhieu) 
instance cua container. Co the xay ddng mpl 
Docker image tii'dau. nhdng hau hel cac nha phdt 
trien deu keo chiing xuong lif cac kho Idu trif 
chung. Nhieu Docker image co the dddc lao tif 
nipt image cO sd \a chung chia se nhffng diem 
lddng dong trong stack. Docker image dddc tao 
thanh id cac ldp (layer) va moi idp lddng dng vdi 
mgt phien ban cila image. Khi mgt nha phat trien 
Ihifc hien cac Ihay ddi cho image, mgt ldp mdi 
phia tren difdc tao ra va ldp tren cung dd thay the 
Idp tren cung trddc do dddi dang phien ban hien 
thdi cua image. Moi khi mpt container ddpc tao Id 
Docker image, mpl ldp mdi khac se gpi ldp 
container dddc iao. Nhdng sif thay doi dddc thdc 
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hien vdi container. \i du nhu" them hodc xda cdc 
lep. chl dddc luti Iai \ao ldp container va chi ton 
lai khi container dang chay. Qud trinh tao image 
Idp lai nhd vay cho phep idng hieu qua long the. 
bdi cdc instance container Infc tie'p cd the chay id 
chi mpt image cO sd du\ nha'l va khi chung Idm 
nhd \ a \ . chung tan dung dddc mgl slack chung. 
(3) Docker container: Docker coniainer Id cic 
instance dang chay. In/c lie'p cua Docker image. 
Trong khi Docker image la cdc tep chi-dgc. 
container la cdc noi dung trdc tie'p cd the thdc thi. 
Ngddi diing c6 the lifdng iac vdi chiing va cac nha 
quan tri cd the dieu chinh cdc thiet lap \a dieu 
kiC'n cila chung. (4) Docker Hub: Docker Hub la 
kho lu\i trir (reposiior)') cong cgng cua cdc Docker 
image, td gpi Id thd vien \a cdng d6ng ldn nha't 
the gidi ve coniainer image. No chda hdn 100 
nghin coniainer image cung cap iff cac nha cung 
cdp phan ni^m thJiing mai. cac du" an ma nguon 
md \ a cic nha phdt trien doc lap. Nu bao gom cdc 
image difdc san xud't bdi Docker Inc.. cac hinh anh 
difdc chdng nhan thuoc ve Docker Trusted 
Registr>. cung hdng nghin image khac. Ta't ca 
ngifdi dung Docker Huh cd lhe chia se image cila 
hp tiJy y. Hg cung cd the tai xuong cdc image cd 
sd difdc xac dinh tru'dc de sd dung nhd diem khdi 
6t\u cho bat ki mpl dd an container hda nao. (5i 
Tiien khai \a dieu phd'i Docker: Ne'u ban chi chay 
mtit vdi container, viec quan Iy cdc dng dung nsa\ 
trong chinh Docker Engine kha ddn gian. Tu\ 
nhien. neu \icc men khai bao gdm hang nghin 
coniainer vdi hang iram dich vu. gan nhff khong 
the quan 1\ ma khong co sU trd giup ciia cac cong 
cu dffdc \;i\ dffng cd muc dich nu\' Docker 
Compose. Kubernetes. 

2.2. Kubernetes 

2 2.1 \cn ichig dicu phoi ccvmuner Kuberneies 
Kubernetes Id mot nen lany dieu pho'i coniainer 

ma nguon md de iff dgng boa \ iec trien khai. quan 
1> v.! CO gian cdc dng dung. Can hieu rdng. 
Kuberneies Id mpl nen tang dieu phd̂ i container, 
nd la Slf ih.i\ the cho Docker Swarm hay mot nen 
tang dieu phoi container nao khac. chd nd khong 
phai Id si/lhay lhe hodc doi thil ciia chinh Docker, 
Kubernetes. con dUdc bie't den nhif Id "k8s" hay 
"kube". id mgi nen lang dieu phdi container cho 

viec lap ljch, tffdgng hda \iec trien khai. quan l\ 
\a CO gian cac dng dung container hda, 
Kubernetes dffdc phdt trien kin dau nen bdi c.ic 
k\ sdtai Google trddc khi di/dc chii\en Ihanh ma 
ngudn md vao nam 2014. N6 la hau du^ cila 
"Borg". mpinen tang dieu phdi coniainer dddc sd 
dung ngi bg 6 Google. Ngay nay. Kuberneies vd 
he sinh Ihdi container rpng ldn dang phat trid'n 
thanh mgl nen tang \a he sinh Ihdi dien loan da 
ndng. canh tranh (ne'u khong muo'n bi vifdi qua) 
vdi mdy do. nhd Id cac kho'i \ay ddng cd bdn ciia 
cd sd ha tang ddm may va dng dung hi6n dai. H^ 
sinh thdi ndy cho phep cdc td chdc cung ca'p PaaS 
nhdm giai quyd't nhieu ldc vu vd van dd lien quan 
de'n vice van hanh va lien quan den cd sd ha tang 
xung quan viec phdt trien cloud-native, de cac 
nhom phdi Iridn cd the chi tap trung vao viec Idp 
trinh va ddi mdi. 

Mot sd cong viec ma Kubernetes c6 the thffc 
hien: (i) Trien khai: Trien khai mgl so' Iddng 
container du'de an dinh ldi mgt host dffdc chl djnh 
va giff chiing chay cl mpt trang thdi mong muo'n. 
(2) Rollout: Rollout Id mot sff ihay ddi trong viec 
tnen khai, Kubernetes cho ph6p bai dau, tam 
dffng, tie'p lue hoae quay lui cdc rollout, (3) Khdm 
phd dich vu: Kuberneies c6 the hien thi td dgng 
mpl coniainer len tren Internet hodc vdi cdc 
coniainer siir dung ten DNS hodc dia chi IP. (4) 
Cap phal Iffu trfl: Thie'l lap Kubernetes de mount 
luu Ird cue bg hodc ddm may cho cdc container 
khi can thie't. (5) Can bang tai va co gian: Khi Idu 
lu'dng Idi mpt container dai dmh, Kubernetes c6 
the sff dung can bdng tai va co gian de phan phdi 
luu lupng tren loan mang de duy tri sd dn dinh. (6) 
Td hoi phue vdi tinh .san sang cao: Khi mpl 
coniainer bi 16i, Kubernetes co the khdi dpng lai 
hodc thay the no Iff dong, no cung cd lhe Ihdo g3 
cac container khong ddp dng cdc yeu cau kiem tra 
sdc khoe, 

2.2.2. Kien Irdc cda Kuberneies 
Cdc thanh phdn chinh cua kien trdc 

Kubernetes bao gom: (I) Cluster vd node 
(compute): Cluster (cum) la cdc khdi xay dffng 
cua kie'n true Kubernetes. Cac cum dffdc lao 
thanh td cac node (nut), moi mil dai dien cho mgl 
host dien todn duy nhat (nidy ao hodc may vdt ly). 
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Mdl cum bao gdm nhieu worker node (mil lam 
vice) trien khai, chay vd quan ly cdc dng dung 
container hda vd mpt master node (nut chu) dieu 
khidn vd gidm sdt cdc worker node. Master node 
chay mpt dich vu lap Iich td dong vdo thdi diem 
vd tai ndi ma cdc container dffdc Uien khai dda 
tren cdc yeu cau trien khai dddc tiiiel lap bdi nha 
phdt trien va kha ndng dien todn c6 sdn. Moi 
worker node bao gdm cong cu dffdc sil' dung de 
quan ly cdc coniainer (nhd Docker) vd mgl agent 
phan mem di/dc ggi la mgt Kubeiel nhan va thffc 
hi^n cdc yeu cau td master node. (2) Pod va 
deployment (software): Pod la nhom cdc 
coniainer chia se chung cac tai nguyen dien loan 
vd cung mang. Chung cilng Id ddn vi cua kha ndng 
CO gian Irong Kubernetes: Neu mot coniainer 
Irong mgt pod nhan dddc Idu Iifdng nhieu hdn khd 
ndng nd c6 the xff ly, Kuberneies se sao chdp pod 
tdi mgl node khac Irong cum, Vi li do nay, viec 
giiT cdc pod nho ggn de chung chi chda cdc 
container cdn phdi chia s^ ldi nguydn Id mgl each 
hdp ly. Deployment (sdtrien khai) kiem sodl vide 
tao va trang Ihdi cua dng dung difdc coniainer 
hda, vd giff n6 hoal dpng, Nd chi djnh bao nhieu 
ban sao cua mot pod nen hoaldgng tren cum. Ne'u 
mgl pod bj Idi, Deployment.se taora mot cdi mdi. 

3. C^c khao s^t hi^n trgng va xu hffdng ap 
dî ng container trong doanh nghiep 

3.L Ddnh gid hifu qud khi iing dung container 
trong doanh nghifp 

Theo Docker, viec dng dung nen tang 
coniainer (nhff Docker coniainer) mang lai gid Iri 
ngay lap ldc cho doanh nghiep bdng cdch giam chi 
phi cdsd ha lang vd bao tri de ho trd cdc dng dung 
hign tai. trong khi da'y nhanh thdi gian gidi thieu 
cac giai phdp mdi. Mdt so' ke'i qua dem Iai bao 
gdm: (1) Thdi gian ra mat thj trddng nhanh hdn: 
Cac dich vu va dng dung mdi la ye'u to' giup mang 
de'n sd canh Iranh. To chdc cd the tang td'c ga'p 3 
lan (300%) \iec phdi hanh cdc dich vii mdi vdi sd 
phdt trid'n \a \an hdnh Mnh boat. (2) Nang sua't 
phdt trien: Tdng 130 lan. ddn gian hda viec thid't 
lap moi trffdng phdt Irien. trao quyen cho cdc nhd 
phdt trid'n lam viec hieu qua ngay ngay dau tien, 
loai bd sd phu thugc de khdi dau va van chuyen 
cac ma ngudn mdi nhanh \d de dang hdn. (3) 

Tdng td'c trien khai: Nhanh hdn 60% khi chuyen tff 
viec phat trien sang trien khai. Container hda pha 
vd cdc rao can de cho cdc nhdm DevOps cd the 
tdng tde sd̂  lan va tan sua't trien khai. (4) Giam bdt 
cd sd ha tang CNTT: Toi du chi phi, giam 40% chi 
phi bang vide tang cffdng do tai cong viec dng 
dung, tan dung tdi hdn cffdng do tinh loan cua may 
chd vd giam cdc chi phi gia'y phep bdn quyen 
phdn mem. (5) Hieu qua hoal dpng CNTT: Tdng 
40% hidu qua hoal ddng bdng viec hdp ly hda vd 
td ddng hda sd quan ly cdc ffng dung vd cd sd ha 
lang da dang vdo trong mgt md hinh van hdnh 
thd'ng nhat de' ddn gian hda chudi cung ffng, ddng 
thdi cai thidn kha ndng co gian vd bao mat tren 
loan bg doanh nghiep. (6) Giai quye'l cdc va'n de 
nhanh hdn: Dam bao sd hai long cua khach hdng 
vd cdc cd'p do dich vu bang cdch tang td'c ihdi gian 
Irung binh de giai quye'l cdc va'n de, hdn 72%, De 
dang khdi phue va trien khai cdc ban su'a loi cho 
cdc dng dung (7) Quyen tif do lifa chgn- Ddng 
gdi. van chuyen va chay cdc ffng dung tren ba't ky 
ddm may rieng hodc cdng cgng ndo. 

3.2. Mgt sdket qud khdo sdt ve vifc dng dung 
Clia container cua doanh nghidp 

3.2. J. Bdo cdo ve xu hifdng phdt in'en ddm mdy 
2018 cda DigilalOcean 

Theo mgl bdo cdo ve cdc xu hddng phdt trien 
trong dam may thdng 6/2018 ciia DigilalOcean (vdi 
gan 5.000 ngu'di tra Idi). cac container dang dat de'n 
diem bung phal. vdi 497c cac nhd phdi Irien hien 
dang sff dung. Vdi cong nghe va cac cong cu quan 
ly coniainer nang cap vdi td'c do nhanh chdng trong 
nam ngodi. container dang trd Ihanh mdt congcu di 
dau Irong "hdnh trang" cda nha phat trien. Trong sd' 
nhdng ngddi sff dung, khoang 40% sd dung 
coniainer de phat trien va kiem thd, trong khi 60% 
sff dung cho san xua't. Dd'i vdi nhffng ngffdi chffa sil' 

'dung coniainer, 78% ndi rang hp cd kd' hoaeh dp 
dung chung trong tffdng lai. chdng td rdng cac nha 
phat trien dang cu'c ky quan tam do'i vdt container. 

Ve nhffng khia canh ldi ich cua container, 39% 
cho rang container de dang co gian, 24% nhan tha'y 
container cho phep ho kiem tra phan mem ddn gian 
hdn vd nhanh hdn ddi vdi 23% ngffdi Ira ldi, 10% 
cho bie'l coniainer giup trdnh cdc van de lien quan 
dd'n vendor lock-in. (Hinh 1) 
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Hinti 1: K4t qua thong ke lien quan den sif dung container (ttieo DigitaK)cean 2018) 

3 2.2. Khao sdt true tuye'n 201S cda IBM Cloud 
Mgl sd ddnh gia iff kdl qua mpi cudc khao sji 

trdc tuye'n \ao thdng 8/2017 cua IBM (vdi 206 nha 
phdt trien, nhd dieu hanh phdi men vd nha dieu 
hiinh CNTT): 

(I) Theo thff lif ve lam quan trgng. bao mat cap 
dp doanh nghiep. cdc cdng cu giup giam bdt 
nhffng thach ihdc \e \an hdnh. hd trd cho mdi 
trffdng dam mdy \ a on-premise. cac kien tnic ffng 
dung linh hoai Id nhffng >eu id ma'u chd'l trong 
\iec ap dung nen lang ddm may dffa tren 
coniainer. (2) Ve mdl sff dung \a dpdung cdc ndn 
tang difa tren container, viec giai quyd'l cac ihach 
Ihffc hen quan den cdng nghe mdi hien dang lam 
iu md nhu cau \ e cac dich vu tien tien khde nhff tri 
tue nhdn lao i.AIi hay cdc cdng cu phan lich du" 
lieu ldn. (3) \ lec sff dung coniainer cd lien quan 
Jen sir cdi ihien chat lddng ffng dung, giam ca chi 
phi phdt irien dng dung vd thdi gian chei trong 
ffng dung san xua't, tao dieu kien ddi mdi irai 
nghiem ngffdi dung. |4) \ iee sff dung container 
cho cac tai cdng viec ciia doanh nghiep san xua't 
dff kie'n se tang iff 2.'i'f len44'f trong vdng 3 ndm 
ldi. Sff irien khai se chu\cn dich mdl cdch manh 
me sjiig Ddm inJx lai (Hybrid cloud) va hd ird 
cho cai. mdi tru'dng coniainer hda on-premises. 
ser\erless. \ iec trien khai chi Irdn ddm may cdng 
cdng se giam. l5l Nhffng ngUdi tra Idi tha'\ i^ng 
cdc ffng dung doanh nghiep la phii hdp nhat cho sU 
phdt trien CAC dng dung dang coniainer hda. Tren 
40*̂ . sd ngddi ira ldi cho rdng cdc ffng dung lidn 
quan den phan lich dff lieu dddc hddng ldi nhieu 
nha'l iff \ ICC dffdc coniainer hda. trong khi khoang 
1/3 cho rdng dd la cac dich \u web. cd sd dff lieu 

ha> cac ffng dung CRM. (6) Cdc giai phdp tiiffdng 
mai cd the la chd't xuc tac cho vice phdt trid'n dffa 
tren container dd' md rdng vffdt ra khoi cdc 
framework ma nguon md. Cac giai phdp tiiffdng 
mai dffdc nhin nhan cd mdi quan he khdng khit vdi 
DcvOps. sff phdt trien cdc vi dich vu va cac cdng 
cu Iff dpng hda, ldm giam cdc thdch tbdc vc van 
hdnh vd ihie'u chdc chdn vd'n dang la gdnh ndng 
hidn tai cho thj trffdng coniainer. (7) Ho trd nen 
tang ddm may cho \iec phdt Inen \a di tru de 
dang cdc dng dung chinh la ndn tiing de thuc day 
dau td vdo viec phdt trien dda trdn coniainer. 2/3 
sd ngddi tra ldi ddnh gid cao kha nang cho phdp 
ngirdi dung Ihie't ke cac mdi trffdng dien todn 
coniainer. (8) Cdc dich vu tff van chi dffdc coi Id 
can thid't cho nhffng no lffc phffc tap - vi du, khi 
cac cdng cu tim each tan dung A! trong cac ffng 
dung dfldc coniainer hda va can hd trd cac kien 
iruc non-x86. (9) So vdi cac nha dieu hanh CNTT, 
cac nhd phat trien fla thich cac cdng nghe dda trdn 
coniainer va chi ra ldi ich chid'n Iddc tff viec sff 
dung chung. Cdc nha phat trien ddc biet quan tam 
den cdc hoan canh sff dung trong tri lue nhdn iao 
i.AIj, hoc may (Machine learning), dd lieu ldn 
(Big data), non-x86 \a cdng nghiep. (10) Trong 
pham vi cac vai trd, nhffng ngfldi tra ldi xem thie'u 
hut chuyen mdn npi bd la mdl U'ong nhffng thach 
thffc ddng ke' trong ffng dung viec phal trien ffng 
dung dfldc coniainer hda. Cdc nha dieu hdnh 
CNTT quan lam dd'n sfl thie'u chac chdn ve Uidi 
gian vd chi phi. trong khi cdc nhd phdt U-ien gap 
^a'n de bdi cdc thdch thdc van hdnh nhff tdi thiet 
kd' cdc ffng dung on-premi.ses va quan ly dff lieu 
iren cac conUiiner. (II) Cdc nha phdt trien ddnh 
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gia mdt nen liing la phu hdp nha'l de hd trd cdc 
mdi inrdng da dang. Dd'i vdi cac nhd phdt trien vd 
nhd dieu hdnh CNTT, kha ndng tfldng thich vdi 
mdi tnfdng CNTT hien lai vd de dang sff dung 
dfldc xe'p hang hang dau trong nhffng li do lffa 
chon mgt nen tiing container. (12) Nhffng ngffdi 
mua chinh va cd tam anh hfldng nhd't trong viec 
dau tfl cho coniainer la nhdng ngffdi ddng dau \ e 
van hanh CNTT va nha dieu hdnh CNTT cao cd'p. 
Tuy nhidn, nhffng nha lanh dao phat trien. nhffng 
ddi ngu DevOps va cac nha phdt trien dng dung 
cungcd sfl anh hffdng ldn. 

3.2.3, Khdo sdi cdc nhd pbdl Irien ndm 2019 cda 
Slack Over I low 

Theo "Kd't qua khao sat edc nha phat trie'n nam 
20l9"ciiaSlackOverFlow: 

- Ve mffc do phd bie'n ciia cdc nen tdng. vdi hdn 
67.000 ngfldi tra Idi Id cdc nha phat trid'n chuyen 
nghigp. Docker dat li le 34.9%. Irong khi mgt sd 
nen tang khac nhfl AWS (29.5'7(). Microsoft Azure 
(l.rO'/M. Google Cloud Platform (12.8%), Heroku 
(10 6'(). Kuberneies (9.6%). Ve mdc dp yeu thich 
\ii niud'n tie'p tuc sd dung ciia cdc nen lang. Docker 
dat 77 8';, Kubernetes dat 76.8%. irong khi vdi cdc 
nen tiing ddm may AWS (71.6%), Google Cloud 
Platform (66.8%). Microsoft Azure (65.4%). 

- Ve \ iec sff dung Container, vdi hdn 85.000 
ngffdi tra Idi.cd gan 54% ngffdi ira ldi dang sddung 
nen tang coniainer. trong dd. cho viec phdt trien 
chie'm 38.4%, kiem ihd chie'm 30,27(-, san xua'l 
chiem 25.9%. 

3.2.4 Khdo sdi cm RigblSccile 2019 (Fle.xera) 
'\'\ ie sd dung Dockei \'a Kuberneies dffng d hai 

M tn dau \."i cd xu hfldng lang. dac biel Id l̂  le sff 
dung Kuberneies tang ra'l manh (Hinh 2). 

3.2.5. Khdo sdi cua Portworx - Aqua Security 
Theo khao sat thfldng men "Khao sal sff ffng 

dung container 2019'" cua Portworx vd Aqua 
Security (\ di 501 chuyen gia CNTT): 

- Cd 87% so ngffdi tra Idi cho bie't id chdc sd dung 
cdc cdng nghe container. 10% khong sffdung. Ddi 
vdi ly Id sffdung cdc cdng nghe container trong san 
xua't. Idn ldi 89.7% cd siirdung \ a 9% khdng sff dung. 

-T> Id ve sd'ffng dung dang chay trdn coniainer. 
cdng cu dieu phd'i container phd bid'n vd ke'i hdp 
cac nhd cung cap dich \u dam may de sff dung 
container dddc the hien u-ong cac bieu dd thudc 
Hinh 3A. 

- Thdng kd cdc 1> do cd ban ma td chffc sd dung 
container, xe'p hang cdc Ihdch thdc phai ddi mdl khi 
sd dung coniainer. dffdc trinh bdy Irong cac bang 
tren Hinh 3B. 

3.2.6. Khdo .sat ciia Diamanii 
Theo "Khaosdt ddnh gia sfl ffng dung coniainer 

2019" cua Diamand, so sanh ke't qua khao sat cua 
nam20ISva nam 2019 (vdi tren 500 nha liinh dao 
CNTT): 

Khao sat chi ra cac ffng dung cloud-native ddng 
dau trong cac hodn canh sff dung coniainer (33%). 
cac ddn vi dang van hdnh coniainer tren nhieu mdi 
Irffdng (on-primise de'n dam may). Mgt so'kel qua 
khdo sal dfldc the hien trong cdc bieu dd d Hlnh 4, 
gdm cdc trffdng hdp trien khai container de'n thach 
tiiffc Idn nha't khi sff dung coniainer. 

3.2.7. Mc)i .KO khdo sdi vd du dodn cua IDC 
(Inlernaiional Data Corporalion) vc sU pbdl trien 
cda coniainer 

Theo khao sat "Container Infrastructure 
Software Survey 01/2018" cua IDC (vdi 301 ngfldi 
Ira ldi): 

Hint! 2: Ty le sCfdung cac cong cu confainet nam 2018 va 2019 (ttieo RightScale 2019) 

Cong cv container d t r f c Si> dyng Cac eong cy awitalner duvc sfrdyng - Doanh nghidp 
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Hinh 3A: Ket qua thong ke khao sat vi viec tyng dung container (theo Pottworx 2019) 

Ty 16 s4 ung di/ng tong chay irSn contamer 

Uc nhi o i l * c fpdkh iv dtm miy U fnd in f »rdun( dc chrr contUi 

1 1 * 

Hinh 3B: Ket qua thd'ng ke khao sat ve vi^c (Ing dung containet (theo Pottworx 2019) 

I f do CO bin ml U chi/c sir dung 
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Hlnh 48. KS't qua khao stit danh gia vISc Cing dung container (theo Diamanti 2018-2019) 

Ck tiucmg hop sir dung se trial khai container m " " 

W l H I * 

•*-*• 

«_to> 

cortaner trtn tore meUllha 

• nm 

M t l 

-

^rr i^to • — 

- Ciic container trong san xua't va dang dfldc 
SlJ dijng cho cac flng dung quan trong 
(mission-critical app). Cd 85% sd' ngfldi tra Idi 
dang dp dung coniainer cho cdc flng dung san 
xua't. vdi 76.4% su" dung coniainer cho cac flng 
dung quan trong. 

- Khodng 88% sfldiingcac coniainer cd nhieu 
h§ dieu hanh va 51% cac nha Irien khai 
coniainer cd ca coniainer Windows va Linux. 

83% cdc nha trien khai container siJ dung cdc 
coniainer tren nhieu dam may cdng cong. Cdc 
nha trien khai coniainer cho bie't 55% cac 
coniainer trien khai tai cho, trong khi 45% chay 
tren dam may cdng cdng. 

- Khao sal cung cho thay 53,6% u'ng dung 
coniainer hda la cac flng dung cd sdn dfldc di trii 
Idl mdl container, so vdi 46% la cac flng dung mdi 
bdt dau vdi coniainer Ifl ngay dau. (Hinh 5) 

Hinh 5: Khao sat top cac ldi Ich khi (tng dung container (theo IDC 2018) 

Cac lai ich hdng dau cua to chu'c khi ung dung container 
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Cudc each mang coniainer dang dien ra ngay 
llic n;i\. khi cac cdng t\ lim each chuyen dich 
nhanh hdn \a \a\ dflng cac khdi iJi >Jn k\ ihual 
•^dde ho ird lang irfldng. IDC dfl baose cd hdn I.S 
ly inslanee coniainer doanh nghiep dfldc trien 
khai trong nam 2021. Cac nen tang container se la 
chia khda de quan 1\ cdc moi irfldng CNTT ngay 
cang da dang va md rpng (da he dieu h&nh, 
hypervisor. ddm maj rieng. dJni may cdng 
cdng. ). Trong khi cac container la phfldng tien 
hoiin hao de ciing cd cac flng dung cloud-native. 
kien true \i djch vu, chung cung phu hdp \(3i 
nhieu flng dung hien cd. Miflny flng dung nj \ cd 
the gdt hdi nhflng ldi ich nga\ lap iflc tfl \ iec dfldc 
hien dai hda va chuan hi cho kha ndng lai cau true 
t|ua ihdi gian. De tan dung Ihanh cdng container 
irong nhflng irfldng hdp dd \ a thflc hien d quy md 
ldn. cac doanh nghiep can mpt nen tang container 
manh me. tich hdp \a loan dien. 

4.K^'tluan 
Trong bai bao nay. tde gia da trinh bay \e 

Docker va Kuberneies - hai nen dng coniainer \ a 
dieu phd'i container hang dau hien nay, dong thdi 
cung cap mot so' ke't qua khao sat \a dfl bdo ve 
\'iec flng dung nen lang coniainer trong cac to 
chfle doanh nghiep. Bai \iei tap trung vao viec 
tdng hdp va phan tich cac ke't qua cua mdt sd khdo 
sat \e hien irang va .\u hfldng ciia viec flng dung 
cdng nghe container irong doanh nghiep. Trong 
hai nghien cflu d nhflng sd bao sau. ldc gia se 
phan tich ve mot sd' nghien cu'u tinh hud'ng (case 
siud)) dien hlnh \e viee ap dung container ket 
hdp cac djch vu dien loan ddm may cua doanh 
nghiep. dong thdi dat ra c;ic thdeh thflc ma doanh 
nghiep cd the gap phai tai qua trinh dp dung nen 
lang coniainer cho to chfle ciia niinh, va nhflng 
best practice cd the dp dung Irong viec tnen khai 
va van hdnh container • 
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ABSTRACT: 
In the Industry 4.0 era. advanced information technology solutions should be applied 

intensively by organizations and enlerprises in all areas in order lo achieve effective system 
building and deployment. Nowadays. Ihe combination of containerizadon and cloud computing 
IS one of the trendy solutions, especially m enterprise application deployment. The series of 
articles on "containerization" topic generally presents the overall of coniainer technology and 
related cloud computing services, recent trends of container-based application solution in 
organizalions. advantages as well as challenges that enlerprises have lo face in the process of 
sjsiein deployment and operation by using container platform. This article focuses on 
summarizing and analyzing results of some sur\e\s about current states and future trends in 
container adoption in enlerprises. 
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