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Tom tat.

Trudng dai hoc Cong nghiép Tp.HCM Ia trudng thude top 10 truong dai hoc hang dau cta Viét Nam trong
bang xép hang QS niam 2021. Noi dao tao da nganh nghé véi cd so ha ting dat chuan va doi ngii giang vién
c6 chuyén mén cao. Trudng hién nay c6 hon 30,000 sinh vién dang hoc tap va nghién ctru. Vi vay, viéc hd
trg cac cong tac hoc vu cho sinh vién dang hoc tap va nghién ctru tai day 1a cap thiét. Ching toi, dé xuat
mot cong cu 6 tén 1a AcadlUH nhim hd trg cho sinh vién thue hién cac nghiép vu hoc vu tai trudng. Cong
cu ndy chiing toi tép trung vao 2 phan hé: Ung dung web va tmg dung cho thiét bi di dong. Hai phéan h¢ nay
chung t6i trién khai dong bo véi nhau nham ting cuong kha  nang xu ly va truyén tai thong tin kip thoi dén
sinh vién. Ca hai phan hé nay ching toi tap trung gidi quyét cac vin dé nhu: Pang ky hoc phan cua sinh
vién; Quan ly thoi khéa biéu cua sinh vién; K& hoach hoc tip cua sinh vién; Quan ly ket qua hoc tap cia
sinh vién ciing nhu quan 1y cong ng cua sinh vién. Chung toi chon Iya cong nghé dé trién khai cho ca hai
phan hé trén la: Ngon ngir 1ap trinh Java va Javascript, framework React Native, ReactJS, Nodejs va NPM,
Spring Boot va Cloud Computing, co s& ha ting dudi dang code bang Terraform (HCL), cac cong cu trong
CI/CD. AcadIUH s& dugc trién khai cho cac sinh vién thudc bo mén SE khoa CNTT cua truong nham danh
gia mirc d6 hiéu qua cta cong cu. Trong tuong lai, chung t6i cing s& phat trién cong cu nay véi viée tich
hop ching vao hé thong PMT va mé rong cho pham vi ddi twong sir dung ctia cong cu.

Tir khéa. Cong cu hd tro, Hoc vu, Ung dung web, Ung dung trén di dong.

AcadlUH: ACADEMIC SUPPORT TOOL FOR STUDENTS AT INDUSTRIAL
UNIVERSITY OF HO CHI MINH CITY

Abstract. Industrial University of Ho Chi Minh City is one of the top 10 universities in Vietnam in the QS
rankings in 2021. The university also trains students for multiple industries. It has full standard
infrastructure and highly qualified teaching staff. The school currently has more than 30,000 students
studying and researching. Because of that, it is urgent to support academic work for students who are
studying and doing research here. We are proposing a tool called AcadlUH to assist students in carrying
out academic careers on campus. In AcadlUH, we focus on 2 modules: web applications and mobile
applications. These two modules we deploy synchronously to enhance the ability to process and transmit
information promptly to students. In both of these modules we focus on managing academic such as student
enrollment; student timetable; student study plan; student performance and student debt. We choose the
technology to deploy for both modules above: Java and Javascript programming language, framework
React Native, ReactlJS, Nodejs and NPM, Spring Boot and Cloud Computing, infrastructure as code by
Terraform (HCL), tools CI/CD. AcadlUH will be deployed to students in the Information Technology
department to assess the effectiveness of the tool. In the future, we will also develop this tool by integrating
them into the PMT system and expanding the scope of the tool's audience.

Keywords. Support Tools, Academic, Web Application, Mobile Application

1 GIOI THIEU TONG QUAN
Truong PH Cong nghiép TP.HCM (IUH) 1a mét trong nhirng trudng dai hoc hang dau ctia Bo Cong thuong,
cling 1a trudng c¢6 qui md dao tao 16n véi hon 30000 sinh vién hoc tap. Trudng ciing dao tao da nganh, da
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bac hoc va nhiéu chuong trinh lién ket quoc té!. Truong dugc dau tu co so vat chat tot, dap tmg nhu cau
ctia nguoi hoc va cac tiéu chuan quoc té. Bén canh, doi ngil giang vién co trinh d¢ cao cung voi nhiéu
chuong trinh dao tao dat chuan qudc té nhu AUN. Chinh vi 1é d6, nha truong | can c6 mot hé thong website
hd trg ddo tao mot cach hiéu qua va kip thoi cho nguoi hoc. Tuy nhién, hé thong website hd trg cho nguoi
hoc hién nay con nhiéu han ché, dlen hinh 1a kha nang dap ng truy cap dong thoi cua sinh vién trong mot
sO thoi diém nhat dinh khong dugc 6 on dinh. Vi du nhu vao thoi dlem nha trudng mé ding ky 16p hoc phan
cho hoc ki méi, ma dot xét tuyén dau cho cac thi sinh thi nhu cau truy cap website ting cao mot cach dot
ngdt. Luc nay hién tugng trang khong phan hoi khi truy cap website ciia nha truong xdy ra thuong xuyén
trong nhiéu ngay hoic khong thue hién cac chire nang trén hé thdng. Sinh vién khong thé lam gi duoc trong
vong nhiéu gio du da tén cong strc va thoi gian dé dang ky hoc phan chang han. Dé xay ra tinh trang nay
cling c6 nhiéu nguyén nhan. Nguyén nhan dau tién la s6 luong sinh vién truy cép website cua trudng tang
dot blen tir 46 dan dén viéc sé lugng yéu cau (request) giri 1én may chu ting cao. Thir hai, xir 1y qua nhiéu
yéu cau vugt qua giGi han ciia may chu gy hién tuong trang khong phan hoi trong vao nhiéu gio, nhiéu
ngay lién.

Ngoai ra, cing con c6 nhirg nguyén nhan khach quan khac nhu duong truyen va hé thong ha ting ctia nha
truong chwa dap ing du manh. Vi vy, giai phap dé thay nhit 13 nang cap cau hinh cua may chu, tham chi
1a tang s lugng may chu Ién dé xtr Iy dugc nhiéu yéu cau hon. Pong thoi, néu nhu viée dau tu nay da dap
g, chung ta cling cin phai dua ra cac giai phap ndy rd rang hon nhu viéc két néi may chu méi vao hé
thong xur 1y cii cung 1a mot bai toan 16n. Twong tw nhu véi viée nang cép cdu hinh ciing c6 nhiéu cau hoi
dat ra: Nang cap trong bao lau? Co6 xay ra rui ro trong luc néng cap khong? Néu phat sinh nhimng van de
ngoai y muén lic néng cap thi phai Gmg ctru kip thoi nhu thé nao? Va con rat nhiéu van dé can giai quyét
ntra. Trong d6 mét van dé ching ta cling can luu y, d6 1a mot nam chi xdy ra hai dén ba dot mo 16p dang
ky hoc phan. Nghia 14 chi c6 tai thoi diém d6 thi nhu cdu méi virot qua ngudng xur ly cua mdy chu. Vay
nha trudng c6 nén tén kém hay khong khi dau tu mot hé thong véi chi phi 16n cho mét sé su ¢b xay ra
khong thuong xuyén?

Dé giai quyét cac Vén dé d6, chung t6i da dua ra cac giai phap nhu ding dién toan dam may (cloud
computing) nham t6 chire luu trit va xir Iy cac nghiép vu; xay dung hé thng website va ing dung trén di
dong (app) cho sinh vién dé dang xir ly va giam tai cho may chil. Noi Ve giai phap st dung cac dich vu trén
dién toan dam may nhu cho thué méay chi, dung cac dich vu web. .. ndi tiéng trén thé giéi hién nay do 1a
cac dich vu cung cip boi cac cong ty nhu Amazon véi AWS, Microsoft voi Azure, trong nude co cac t6
chte nhu Viettel, FPT, Sao béc dau... Dién toan dam may 1a mot giai phap ¢6 tinh xu hudng toan cau cho
Cc4c ca nhan, to chirc, doanh nghiép vira va nho [1]. Hién nay, nhu cau tao ra cac hé thdng dich vu truc tuyén
phuc vu cho nhu cau c4 nhan, kinh doanh ngay cang nhleu Nhirng hé théng nay khi trién khai trén dién
toan dam may s€ co chi phi re, céu hinh don gian nhung van an toan, bao mat tt, kha nang nang cip bao
tri hé thong dé dang. Hon hét, trong cac wu diém trén 1a kha ning can bang tai, do la uu diém tuyét voi cua
dién toan dam may. Trong do, Scale 1a dich vu c6 kha nang tu dong diéu chinh s0 lugng may chu dé dap
{rmg nhu ciu truy cép cta khach hang (tang khi yéu cau nhiéu va giam khi yéu cdu it). Do d6 nha phat trién
hé théng khéng con phai dau tu qua nhleu chi phi chi dé giai quyét nhu cu cho viéc sir dung tai nguyén
ctia hé thdng trong mot quéng thoi gian ngin trong nam. D6 ciing 12 1y do chung t6i chon giai phap nay cho
bai toan xay dung hé théng hd tro do tao cho sinh vién ciia IUH.

Riéng giai phap xay dung website va (mg dung trén di dong cho sinh vién sir dung nham giai quyét cac
nguyén nhan duoc liét ké sau ddy. Nguyén nhan thir nhét 1a website cua truong IUH thuc hién co ché két
xuit may chu Server-Side Rendering (SSR). Co ché SSR ¢6 nhiéu uu diém tuyét voi nhu kha ning Search
Engine Optlmlzatlon (SEO) hiéu qua, chay dwoc trén phan 16n c4c trinh duyét thong dung (ké ca bi vo hiéu
hoa JavaScript thi van chay t6t), hiéu ning cho lan tai trang dau tién t6t... Nhung co ché SSR lai c6 mot
nhuoc diém 16n chinh 1a may cht phai dam nhiém ganh ning két xuat trang web (thuat toan két xuat lai ton
nhiéu chi phi), ganh néng tra vé ndi dung trang web (tén nhiéu bang théng) va vo tinh lam tang sO lugng
nhu cdu phai xir Iy cho méy chu [2]. Nguyén nhén tht hai, dat truong hop khi nhu cdu truy cap website
tang cao dot bién, may chu phai thyc hién mot s6 luong yéu cdu cuc 16n va con phai phu trach ganh ning
két xuét trang web va giri tra vé né cang lam tinh hinh xau di. Hon nita, cac trang web nhu trang ding ky

t www.iuh.edu.vn accessed 3/4/2021
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hoc phan, quén 1y thong tin cho sinh vién 14 nhiing trang web c6 tinh c4 nhan nén can rat it kha nang SEO,
tinh chét twong thich v&i trinh duyét hoan toan c6 thé khic phuc dugc boi 1ap trinh vién. D6 ciing 14 1y do
chung t6i xay dung tng dung cho thiét bi di dong nham hd trg ca nhan héa cling nhu giam tai cho may chu
trong hé théng.

Dé trién khai giai phap trén, ching t6i da trién khai hé thong web vai kién tric micro-services.

Micro service 1a mot k thuat phat trién phan mém, mét bién thé cua kién trac hudng dich vu (SOA), trong
d6 cau trac mot tmg dung nhu mot tap hop cac dich vu duoc ghép voi nhau [3]. Trong kién trGic micro-
service, cac dich vu duoc xir 1y tt va cac giao thirc rat nhe. Loi ich cta viéc phan tich mot img dung thanh
cac dich vu nho hon 1a n6 cai thién tinh mé dun. Diéu ndy lam cho tmg dung tr& nén gon nhe, dé hiéu, d2
phat trién va trd nén linh hoat hon. Cuy thé ching ti chia hé thong lam hai phan chinh: Front-end va Back-
end. Front-end cta chiing t6i & day chinh 1a ing dung di dong AcadlUH cho sinh vién, trng dung website
AcadIUH cho quan trj vién va giang vién cua nha truong. Front-end ciing s€ dam nhan trach nhiém nhéan
dir liéu, hién thi dir liéu ciing nhu cic tuong tac cho ngudi dung. Riéng website danh cho quan tri vién,
giang vién clia nha trudng, chung toi sir dung co ché ket xuat may khach Client-Side Rendering (CSR) thay
vi dung co ché SSR trudc ddy. Chung t6i chon hudng tiép can nay vi website cho quan tri vién vén di khong
can quang cdo (SEO) trén cac cong cu tim kiém nén co ché CSR v6 cung thich hop. Back-end ching toi
xay dung hé théng may chu khong can phai ddm nhiém vai tro két xuat trang web ma chi can xu ly, 1é1y dir
liéu tir h€ co sd dir li€u va tra vé€ dudi dinh dang JSON. Ngoai ra, kha nang phat trlen song song Va tuong
ddi doc lap gitra Front-end va Back-end ciing la uu diém cho VleC bao tri va ning cap

Nham hd tro cho giai phap trén, viéc bao tri, sira 16i, nang cap, trién khai...cling 1a van dé quan trong can
phai giai quyét. Chiing t6i img dung Jenkins va Docker dé tbi wu hoa viée nay. Jenkins noéi riéng va cac hé
théng CI/CD noi chung cho phep 1p trinh vién viét kich ban cho quy trinh bang ngdn ngit chuyén dung va
tu dong hoa moi viée chi bang mot thao tac don gian [4]. Jenkins s€ tu dong thuc hién kiém tra 16i, kiém
tra hiéu nang tng dung, tu dong xdy dung, trién khai phién ban méi...Qua trinh trién khai hé théng ciing
tén nhiéu cong sirc, lap trinh vién phai cai dit moi truong thich hop dé chay dugc chuong trinh. Trong do,
cai dat cang nhiéu thi cang phat sinh nhiéu van dé nhu phién ban khong tuong thich, xung dot giita cac
phan mém duoc cai dit...Docker 1a cong nghé cho phép tao ra cac may 4o, lap trinh vién chi can khai bao
nhing thanh phan can thiét cho cau hinh thong qua Dockerfile va Docker sé& tu dong cai dit né. May chu
khong can phai cai dat qua nhiéu thir dé chay ing dung nita ma chi can cai dat Docker.

Bai bao cua ching toi chia 1am 5 phan: Phan 1 Gidi thiéu tong quan vé hé thong; Phan 2 Céc cong nghé
lién quan; Phan 3 Cong cu AcadlUH; Phan 4 Kiém nghiém thuc té va Phan 5 Két ludn va huwéng phdt trién.
Trong d6 Phan 3 1a phan déng gop chinh cua bai bao.

2 CAC CONG NGHE LIEN QUAN

2.1 Ngén ngir phat trién tng dung

2.1.1 Ngon ngit Igp trinh Java

Java la ngdén ngir lap trlnh huéng ddi twong dang duoc duy tri va phat trién boi Oracle. Java dugc st dung
trong phat trién phan mém tng dung desktop, website, game hay ung dung trén cac thiét bj di dong. Java
cung la mot ngdn nglr cho phép phat trién cac ung dung chay trén moi nén tang Hién nay, doi ngii phat
trién ung ung dung ngon ngir Java ngay cang hung hu. Ddi ngii nay ciing cung cap mot tap hop cac chuorng
trinh giup 1ap trinh vién phat trién va chay cac tmg dung mot cach hiéu qua. Java duoc to chirc bao gom
mot cong cu thue thi, mot trinh bién dich va mot bo thu vién. James Gosling da phat trién nén tang Java tai
Sun Microsystems va tap doan Oracle sau d6 dd mua lai né va phat trién dén ngay hom nay [5].

2.1.2 Ngon ngir ldp trinh Javascript

Javascript ra doi nam 1995, ban dau Javascript khong duoc xem 1a mot ngén ngilr 14p trinh ma chi dugc
xem 1a mét ngdn ngir kich ban (scripting language). Nguyén nhan 1a thoi bdy gid Javascript chi dugc sir
dung dé xay dung cac twong tac v6i trang Web. Ban than n6 phai thyc thi trong mot chuong trinh khong
phai hé diéu hanh (cu thé 1a trinh duyét Web) [6]. Nhung sau nay, khi vai trd va su phd bién cua websites
ngay cang 16n, cong véi d6 1a su ra doi va 16n manh than tdc ciia NodelS (2009) giup Javascript khong con
la mdt ngdén ngir phai thuc thi trong trinh duyét. Hién Javascript chinh thirc dugc cong nhan 1a mot ngon
ngit 14p trinh chinh thng. Javascript hoat dong dwoc trén nhiéu nén tang (Web, Server) va 1a ngdn ngi don
gian, d& hoc cho ngudi méi sir dung. Hién nay, nhidu cong nghé xdy dung dua trén Javascript nhu Nodejs,
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React, VuelJS...Dong thoi Javasript cing duoc dung cho viée xdy dung nhiéu tng dung véi vai tro khac
nhau ttr Web, trng dung Mobile va mét so trng dung khac (Hinh 2.1.1).
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Hinh 2.21 Nhitng iing dung dwoc phdt trién boi JavaScript [6]
2.2 Nhirng framework hd trg phat trién ing dung
2.2.1 Framework Spring Boot
Spring Boot 1a khuon mau (framework) phat trién dya trén ngoén ngit Java trong hé sinh thai Spring
framework [7]. No gitip cho cac 1ap trinh vién don gian hdéa qua trinh 1ap trinh mét tmg dung véi Spring.
Trong Spring Boot, nguoi 1ap trinh chi tap trung vao viéc phat trién cac nghiép vu cho tmg dung ma khong
quan tAm nhiéu vé kién tric va ma ngudn ctia img dung. Mot kién tric webserver xdy dung dua trén spring
boot gdm céc thanh phan co ban nhu sau: Repository Class Extending, Service Layer, Model, Controller
(Hinh 2.2.2)

(7 N
Spring Boot flow architecture
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Dependency Injection
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Hinh 2.2.2 Kién triic ciia luong hoat dong ciia Spring Boot [T]

Repository Class Extending 1& cac thu vién hodc framework dugc phat trién va duy tri boi cong dong cac
1ap trinh vién Java dé hd trg qua trinh xay dung hé théng mét cach nhanh chong hodc ciing c6 thé 1a cac
16p chira cac phuong thirc xir 1y, truy xuét dir liu (CRUD) do lap trinh vién viét ra; Service Layer la 16p
dich vu chira cac phuong thirc (ham) xir Iy cac yéu cau nhu chinh sira, 16p Service thuong sur dung cac
phuong thirc cia cac 16p trong Repository Class Extending (bang cach goi téi mot hay két hop nhiéu phuong
thire v6i nhau) dé truy xuét, thém, xo6a dit liéu trong co s dit lidu. N6 14 noi tap trung cac xu 1y nghiép vu
ctia hé thong Back-end; Model 1a thanh phan duoc dinh kém theo cac truy van ciia Services 'Layer xudng
co s6 dir liéu. Model dong nhiéu vai tro quan trong nhu phat sinh hé co s¢ dir liéu theo lién két cac 16p cua
1ap trinh vién, chuyen dbi két qua truy xuat tir co s& dit liéu thanh cac thyc thé 16p; Controller 1a thanh phén
giao tiép tryuc tiép v0i phia client, ton tai dudi dang cac API. Model ¢6 trach nhiém xir 1y yéu cau cia client,
x4c minh cac yéu cau d6. Model truy cap dén phuong thirc phu hop trong Service Layer dé dat duoc két
qua mong mudn, tra két qua vé cho phia client.
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2.2.2 React Native, React.js

React Native la mdt thu vién mé dung xay dung tng dung di dong dya trén JavaScript. React Native dugc
phat trién va duy tri boi Facebook [8]. React Native giup phat trién ing dung di dong mot cach nhanh
chéng. N6 hd tro cho cac tng dung chay duoc trén hai nén tang iOS va Android. React Native gitp lap
trinh vién chi can phat trién tng dung trén mot ma ngudn duy nhat ma van co thé tuong thich véi ca hai hé
diéu hanh Android va iOS (tham chi 14 ca cac hé diéu hanh cho Ipad va va cac dong tivi).

Ngoai ra, React. jS noi chung va React Native noi riéng la cong ngh¢ duoc yeu thich hién nay. Phong cach
xdy dung ma nguon trong React Native Ia phan chia cac khoi chirc ning gitp dé dang trong viéc quan 1y,
béo tri, sira 16i, nang cap ung dung. Tuong tu React Native, ReactJs 1a cong nghé sir dung viéc xay dung
ung dung web dua trén JavaScript dugc duy tri va phat trién boi Facebook. React)s duogc nhan xét 1a dé
hoc, d& hiéu, dé 1am quen nhung hi¢u qua lai cao, pht hop véi nhiéu img dung web, ké ca nhiing ing dung
c6 quy m6 cyc 16n (nhu Facebook). Tuong tu React Native, ReactJs cling ¢6 cong ddng 16n manh, nhiéu
thu vién va framework hé tro [9]. Doi nga phat trién React cling dang khong ngimg lam viéc hing ngay dé
phat trién cong ngh¢ nay ngay mot t6t hon. Theo khao sat cia Stack Overflow, ReactJS 14 cong ngh¢ Front-
end duoc nhiéu ngudi quan tam nhét trong vong nhitg nam tir 2019 tr& lai day (Hinh 2.2.3). Cu thé trong
niam 2020, React.js dan dau bang khao sat & mutc do phd bién va yéu thich trong danh sach cac framework
Front-end [10].
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Hinh 2.2.3 Khdo sdt su phé bién ciia cdc framework Frontend [10]

Node JS

Node JS 1a mot méi trudong may cha thuc thi Javascript ma nguon md, hoat dong trén nhiéu nén tang nhu
Windows, MacOS, Linux...NodeJs 1a 1 cong nghé c6 cong ddng hd trg va phat trién 16n manh. Nam 2019
Node JS b6 sung thém dugc hon 50% sb luong 1ap trinh vién sir dung trén thé gioi. Pén nay van chiém vi
thé 1a cong nghé dugc wa chudng va sir dung nhiéu nhét [11]. NodeJS khong can phai cdu hinh phirc tap,
xdy dung dua trén Javascript, cho nén NodeJ S dugc nhiéu lap trinh vién ua chudng bai tinh don gian va
tién dung ctia n6. Node JS dugc str dung lam webserver, lam méi treong phat trién web (React]S), ung
dung di dong (React Native),...Webserver duoc phat trién bang Node JS c6 hiéu ning, toc d¢ xir 1y cao
nhung van c6 kha ning béo tri nang cip tot.

Hé théng web xay dung tir Node JS ¢ kha nang hoat dong 6n dinh, khac phuc nhiéu diém yéu cua cac
webserver xay dung dua trén cac cong nghé da luong (c4c bai toan chdng ach téic luong, xtr Iy déng bo va
bét ddng bo khi cing truy cap den mot hodc nhidu tai nguyén,... 1a nhitng bai toan 16n d6i v6i cac 1ap trinh
vién). Bén canh do, NodeJS co sb luong rit 16n céac thu vién du:qc phat trién boi cong dong 18p trinh vién.
Hién nay s lugng thu vién da vuot qua con sd 1,3 triéu 1a minh ching cho thiy stic anh hudng cia cong
ngh¢ nay.
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Hinh 2.2.4 Kién tric ciia luéng hoat déng ciia Node JS [11]

2.3 Cloud Computing

bién toan dam may (Cloud Computing) la viéc a0 hoa cdc tai nguyén tinh toan va cac ung dung. Thay vi
viée sir dung mot hodc nhiéu may chi that (ngay trudc mat, c6 thé s duge, co thé ty ban an nut bat tat
dugc) thi nay s€ st dung cac tai nguyén dugc ao hoa (virtualized) thong qua moi truong internet [12]. Viéc
phan phéi cac tai nguyén may tinh theo nhu cau qua internet v6i chinh sach thanh toan theo mirc sur dung.
Thay vi mua, s¢ hiru va bao tri cac trung tam dir liéu va may chu vat 1y, c6 thé tiép cén cac dich vu cong
nghé, nhu ning lugng dién toan, luu trir va co so dir liéu, khi can thiét [13]. Hién c¢6 nhidu nha cung cép
dich vu ddm may nhu Amazon Web Services (AWS), Google Cloud, Microsoft cd Azure. Loi ich cua Cloud
Computing mang lai cho nguoi ding rat nhidu nhu tiét kiém chi phi, kha ning mé rong linh hoat vé quy
mo, hiu nang cao, bao mét, toc do truy xuat dir liéu, nang sudt cia mot hé théng [14]. Hién nay, Cloud
cung cap dich vu theo ba mé hinh co ban: Co s6 ha tang nhu mot dich vu (laaS — Infrastructure as a Service),
nén tang nhu mét dich vu (PaaS — Platform as a Service), phan mém nhu mot dich vu (SaaS — Software as
a Service) [15]. Viéc cung cip nhiéu mé hinh s& dép tmg dugc nhu cau da dang ctia cac doanh nghiép hién
nay. Ngoai ra, dién toan ddm may con c6 mé hinh trién khai nhu public/private cloud.

3. ACADIUH: CONG CU HO TRQ HQC TAP CHO SINH VIEN PAI HQC CONG
NGHIEP TP.HCM

2.4 Gi6i thiéu

Dé trién khai cac giai phap ma chung toi néu ra trong phan giéi thiéu, chung toi dé xuét xay dung timg dung
AcadIUH. Ung dung nay ching t6i xay dung dwa vao cac cong nghé nhu Spring Boot, React]S, React
Navtive. Dong thoi, dé trién khai ing dung AcadlUH dén thiét bi nguoi ding (sinh vién, gidng vién va quan
tri), chiing toi ciing dung cac dich vy nhu AWS va CI/CD. Hé thong AcadlUH gom ting dung trén dién
thoai (app) va hé théng website (Hinh 3.1.1).

request
o T

Database

res pO nse

Hinh 3.1.1 M6 hinh Micro-Services cia AcadlUH
Trong d6, React Native tao (mg dung trén dién thoai hé diéu hanh Android/iOS, phuc vu cho céc chirc ning
ctia sinh vién. ReactJS tao website cho admin, cac chirc nang cho admin nhu tuyén sinh, quan 1y dao tao...
Spring Boot chiu trach nhi€m tao ra cac API, xur 1y cac request. SQLServer dung luu trit dir li€u cua toan
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hé théng nhu dir liéu sinh vién, dir liéu hoc phén. ..Céac dich vu dién todn ddm may str dung trong AWS
gom: Elastic Container Service (ECS); RDS; AutoScalling; Load Balancer; Elastic Container Registry
(ECR). Cu thé cac dich vy nay dam nhiém cac cong viéc nhu sau: ECS diéu phdi container hiéu suat cao
¢6 hd tro Docker; RDS luu trit dit liéu quan h¢ cua hé théng trén cloud; AutoScalling gitp tao hodc tat s6
luong server tuy vao luong truy cap vao web/app trong mot thoi diém; Load Balancer giup diéu huéng
lugng truy cép, gitp can bﬁng tai cho sb lugng server hién c6 va ECR, noi luu trit cac hinh anh trén AWS.
3.2 Kién tric phin mém

Micro-service 1a mot ky thuat phat trién phan mém, mot bién thé cua kién trac huéng dich vu (SOA),
trong d6 ciu trac mot ung dung nhu moét tap hop cac dich vu duge ghep voi nhau [3]. Trong klen tric
micro-service, cac dich vu dugc xir 1y tot va cac giao thic rat nhe. Do ctng la ly do ching t61 dé xuat cho
kién tric cia cong cu AcadlUH & theo md hinh Microservice. Trong kién triic nay ching tdi tach cac
service thanh Profile Service, Manage Learning Service, Sign Up Modules Service, Authentication
Service va Admin Service. Pong thoi, chung t6i cling dé xuat phan AWS Load Balancer cho viéc trién
khai hé thong trén nén tang dién todn ddm may. Ngoai ra, dir liéu chung t6i ciing dé xuat to chirc luu trir
trén AWS RDS SQL sever (Hinh 3.2.1).

/ :> \ ‘
Authentication

Service

Slgn Up Modules Sign Up Modules
___ Service | Service

ECS ECS
Instance 1 Instance 2

AWS RDS SQL
Database| server

5

Profile Service

Manage Learning
Progress Service

R A\

Admin Service

API

Gateway| Front-end Service

Kién truc ctia AcadlUH

Hinh 3.2.1 Kién trac microservice ctia cong cu AcadlUH dé xuét

2.3 Phan tich hé thong cong cu AcadlUH

Déi tugng nguoi dung cho hé théng AcadlUH gom c6 sinh vién va quén tri vién ctia truong. Cac chirc ning
clia timg ddi trong dwoc mo ta trong Bdng 3.3.1. Trong d6, chiing t6i tap trung vao cac chirc ning chinh
ctia hé théng ma hién nay nha truong dang gip phai van dé khé khin nhu ding ky hoc phan. Ngoai ra, cac
churic nang cta quan tri vién cling dugc dua vao nham hd trg cho hé théng d(‘Sng bd cac nghiép vu dao tao
va cac thao tac cua sinh vién.
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Bang 3.3.1 Danh cdc chirc nang trong cong cuy AcadlUH

Déi tuong Tén chirc nang Mo ta
Xem thong tin c& nhan Xem thong tin ca nhan cua sinh vién da dang nhap vao
ung dung
DPang nhap tai khoan Pang nhap vao hé théng voi tai khoan duoc tao
Do6i mat khau Do6i mat khau cuia tai khoan da ding nhéap vao ung dung
[ N " S
-‘g Quan ly dang ky hoc phan | Gom cac chuc ndng nhu xem danh sach hoc phéan da
< dang ky, dang ky 16p hoc phan, hiy dang ky 16p hoc
73] phan, xem chi tiét lich hoc 16p hoc phan
Quan ly thong bao Cho phép nhén thong bao canh bdo lich thi, canh bao
hoc vy, xem lich str thdng bao
Tra cltu cong ng Xem cong ng cua sinh vién (cong ng da thanh toan, chua
thanh toan, tong cong ng)
Quaén ly khoa cho phép thém, xda, stra thong tin cua khoa, xem danh
sach khoa
Quan ly chuyén nganh Cho phép thém, x0a, stra thong tin ctia chuyén nganh,
xem danh sach chuyén nganh
.<§ Quan ly sinh vién Cho phép thém, xda, stra thong tin ctia sinh vién, xem
Z danh sach sinh vién
g Quan 1y moén hoc Cho phép thém, x6a, stta thong tin ciia mon hoc, xem
Csy danh sach mon hoc
Quan Iy hoc phan Cho phép thém, x0a, stra thong tin cua hoc phan, xem
danh sach hoc phan
Quén 1y 16p hoc phan Cho phép thém, xda, sira thong tin cua 16p hoc phan,
xem danh séch 16p hoc phan

275

Tir nhitng chirc nang trén, chung toi tap trung vao cac chirc ning chinh nhu: Dang ky hoc phan, quéan 1y 16p
hoc phan. Sau d6 chung t6i mé rong cac chirc ning twong g nhu trong Hinh 3.3.1.

Trong md hinh use-case chung t6i trinh bay, gdm c6 hai thanh phan actor chinh mé ta cho hai di tuong
ngudi dung ma ching toi huéng dén (sinh vién, nhan vién quan tri truong hoc). Trong do, nhimg use-case
chinh va phuc tap vé nghiép vu doi hoi nhiéu xir Iy cho hé thong d6 1a: use-case s6 UC004-manage to sign
up modules va use-case UC014-manage list of modules. Ngoai ra, ching tdi cling mé rong cac use-case cho
cac churc nang ctuia hé théng nham tao diéu kién thuan lgi cho nguoi dung 1a sinh vién va nhan vién quan
tri. Tuy nhién, nhitng chirc ning ctia cac dich vu trén hé thong dién toan dam may nhu dich vu cén bang
(Load Balancer service), dich vu chimg thuc (Authentication service) va cac dich vy khac ching t61 chua
dé cap ¢ day. Chung t6i s& trinh bay cac dich vu nay trong phan 3.2 Kién triic ciia phan mém.
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V6i danh sach cac chirc ning trén, ching t6i xay dung mo hinh dir liéu thé hién toan bo cau triic co s dur
liéu cua AcadlUH (Hinh 3.3.2). Trong do, ching t6i ddc biét quan tam dén quan h¢ sinh_vien, khi s6 luong
thudc tinh kha nhiéu va phic tap. Bong thoi, quan hé nay ciing ¢6 s6 lugng mbi két hop nhiéu nhét. Viéc
xac dinh sinh_vien cang chi tiét nhu thé, gitip cho viée dic ta sinh vién trong thé gidi thuc mot cach 16 rang
va tuong minh. Bén canh d6, quan hé lop_hoc_phan ciing 14 quan hé can phai ban tim. D4y 1a quan hé ma
cac thao tac xir Iy cho ca hai d6i twong sinh vién va quan tri vién déu thuong xuyén truy xuit. Viéc xac dinh
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| duplicated schedule P

I
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| 7| cancel registration view class's delete student dextends
| I
| I
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I
I
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o schedule
|
|
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modify student’s J——————————————"
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|
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} " delete facultie
L
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UCD12 - manage list
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transcript extands

Uco12.04-view textendd
STy ;
uco13.01 ist e
axten
UC008 - look of semesters
up debt
UC014.02 - view
ucD12.02- 5
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information

1
|
|
|
|
|
|
|
|
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extands \

|
== !
|
|
|
|
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delete module/

extends

Admin

UC014.04.-add uextend)
madule -

—_—
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delete class

"0";:‘];]5 _______ UCO15 - manage
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UC015.02 - view: "‘E"‘F”“"
list of classes

Hinh 3.3.1 Danh sach cac Use-case trong cong cu AcadlUH

cac thudc tinh chinh xéc ciing gop phan cho nghiép vu xir Iy dé dang hon.
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hong_hoc
mon_hoc phong_|
w0 ¥ maphong hoc M
hoc phan ¥ mamen ho
= a ghi_chu
eeal | ¥ id_hoc_phan A M. 12 fo
huye ten_day nha
€ ﬂ_wﬂl’lh hoc_phan bat buce v ten_men_hoc
§  machuyen nganh ten_phong hoc v
mo_ta ]
ten_chuyen nganh thoi khoa bieu
§  ma_thoi khoa biey M e
lop_hoc_phan ghi<hu §  makai phong hoc
¥ i op_hoc phan A keai hoc_phan W .
o R ten _leai phong_hoc
hoc [Y ma _lop_hoc_phan
¥ mahoc by = me_ta 3
me_ta = hongsedang i 3
i ti i iy sinh v loai_hinh_dao_tao
nam_hoc_bat dau = hongsedang i cm.“.‘““.’““.“.“““_“' = = =
Y §d A ¥ maoal hinh_dao tas
nam_haoc_ket thue
thu fu o by ﬁ ghi chu Ll ™"
— loai_ ngay_hoc v tan_loai_hinh_dao tao
phan_cong_lop_hoc_ph
§d A
ghi_chu M_q"a_mc.hp
o =2 diamgh A
giang_vien loai_ hoe phan_phy_ T
¥ magiang vien nheam_thue_hanh__ diemth
email =0 uong_sinh yien_ v diemtic!
g finh diamti2 v
ngay_sinh @
‘ten_giang_vien - - - ton_giao
T sinh_vien § maton gioo
email ] mota
ﬂ gk tinh ten_ton giao
‘oa ho_khau_thuong_tru
ha_ten I
7 makhoa oo dan_toc
mofa ma_khu we | mmpiaytnc
ten_khoa e ma ta
B ten_dan _toc
ngay_sinh
B l=3=0a ngay vao dang g
trang_thai_hoc_tap - khoa_hoc
¥ matrang thai A s A
ngay_vao truong
mi_ta _— .
ten_trang_thai
request token tan_khoa hoo
saemnd thai_gian_bat dau .
=0 dien_thoai
ez I
ma b dac tan doi_tuong
ma_chuyen_nganh ¥ madoi tueng
ma_dan_toc mex 3
ma_desl_tuang v ten_doi tuong

2.4 Giao dién dd hoa
Cong cu AcadIUH trién khai trén hai nén tang Ié‘web va app. Trong d6 hé théng app cho phép nguoi ding
download va cai dat trén cac thict bi chay trén nén Android/iOS. Cong cu nay s€ c6 giao dién nguoi dung
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than thiét va dam bao tinh 6n dinh trén cac dong dién thoai khac nhau. Chlng t6i ciing xin gidi thiéu vai
giao dién cho cac chirc nang trén tmg dung trén. Pau tién, nguoi dung déng nhép vao hé thdng, tai khoan

sinh vién sir dung 1a tai khoan do nha trudng cung cp véi tén ding nhap tmg 1a ma sd sinh vién va mat
khau (Hinh 3.4.1)

€ Thong tin sinh vién

r

8. Taikhoan

B Lich theo tién d6

& Nhacnho

#  Dang ky hoc phan

& Dadi mat khdu

[* ®©ang xuit

£y

Ta Minh Hiéu

MSsV

Thong tin hoc van

17087871

Gidi tinh

Trang thai

Nam

Bbang hoe

Khoa

May - Thesi trang

Khéa hoc

200172018

Bic dao tao
Loai hinh dao tao

Ma hb s

Bai hoo
Chinh guy
111

Ngay ¥Ao trurbng

06/08/2019

Ngay sinh

Thong tin hoc van

l‘!3.f08f1999

SA CMND

|231300343

Hinh 3.4.1 Giao dién dang nhap cua AcadlUH

O chirc nang d6i mat khau, nguoi ding c6 thé doi mat khau theo rang budc nhét dinh, thay vi sir dung mat
khau mic dinh ma nha truong da cung cép. Giao dién d6i mat khau bao gém mét khau hién tai, mat khau
méi va xac nhan mat khiu, nguoi ding phai dién ddy du thong tin ba trudng nay dé d6i mat khau. Sau khi
ngudi ding bdm d6i mat khau, ing dung s& hién thi théng bao rd rang d6i mat khau thanh céng hay that
bai, va ghi rd 1y do néu thét bai (Hinh 3.4.2)

= | = | = |

Mt khau khdng tring kKhdp

XAC NHAN

@ Thong béo!

Hinh 3.4.2 Giao dién thay déi mdt khdu nguoi dimg

O muc Ca nhér], ngudi ding c6 thé xem duge cac chirc nang co ban mot cach nhanh chéng nhu xem lich,
dang ky hoc phan. Thém vao do, tinh nang dang ky hoc phéan s€ 1a chirc niang chinh cho h¢ thong. Ta c6 thé

© 2021 Trudng Pai hoc Cong nghiép thanh phé Ho Chi Minh



AcadlUH: CONG CU HO TRQ SINH VIEN TAI TRUONG DAI HOC CONG NGHIEP 279
THANH PHO HO CHI MINH

biét dugc chi tiét 16p, kiém tra lich tring, kiém tra mén da dang ky hay nhiing 16p hoc phan dugc md trong
hoc ky dé. Dé thuc hién chirc nang nay, sinh vién phai thuc hién trong 4 budc.

- Buwéc mot: sinh vién phai chon hoc ki can dang ky hoc phﬁn, danh séach hoc ki hién thi duéi dang
danh sach (dropdown). Ung dung s& tim nap va hién thi nhitng hoc phan s& mé 16p trong hoc ki dé.

- Budc hai: sinh vién phai chon hoc phan mudn ding ky. Sau khi chon, tmg dung s& tim nap va hién
thi danh sach nhitng 16p hoc phan twong tng véi hoc phan da chon.

- Buéc ba: sinh vién chon 16p muén dang ky hoc. Ung dung sé& tim nap va hién thi chi tiét (thoi khoa
biéu, nhom thuc hanh) cua 16p hoc d6. Néu d6 1a 16p c6 hoc phan thyc hanh, sinh vién phai chon
nhom thyce hanh cho minh rdi méi ¢ thé chon nit dang ky.

- Buéc cudi: sinh vién nhin nit ding ky, tmg dung s& thong bao rd rang ding ky thanh cong hay
that bai, néu that bai thi s& néu rd 1y do.

Ngoai ra, ngudi ding c6 thé kiém tra xem 16p hoc phan va nhom thyc hanh da chon c6 tring voi nhiing
mén hoc da dang ky trudc d6 hay khong. Ung dung sé hién thi danh sach cac hoc phﬁn bi trung lich hoc
(Hinh 3.4.3). O cubi giao dién 1a danh sach cac 16p hoc phan da ding ky trong hoc ki nay. Ngudi ding c6
thé chon hity 16p hoc phan néu mudn. Khi hity, img dung sé& thong bao thanh cong hay khong va 1y do di
kém néu that bai (16p hoc phan da chap nhan mé 16p, 16p hoc phan da khoa...). Nguoi dung cé thé chon
xem lich hoc chi tiét ciia 16p hoc phan da dang ky d6. Hé thng s& hién thi chi tiét thoi khoa biéu.

< Diéng ky hoc phin

< Pang ky hgc phan

€<  Dang ky hoc phan

Hoc ki Mén hoc phan dang ché dang ky Trang thdl:
¥ Cha sinh vién ding ky
o HKT (2017-2018) . ) M hoc phan: 4203002039 Ma hoc phan: 420° L N
Tén mén he: L&p Trinh C Tén mon hoc: Chitiét Ip hoc phan | ~ Nhom2 ~
t ) Quan tri deanh ngh
2 = o di " Sd tin chi: §
Mo6n hoc phan dang ché dang ky e 6 tin chi 5 Thye hanh: Thir 2 Ly thuyét: Thir 7
P " M3 mén hoc: 6 Tigthoe: 1-3 Tiét hoc: 4-6
Ma hoc phan: 4203002043 M3 hoc phan: 42030020 Hoc phin bt bugc: o Nhém thye hanh: 2 Phéng hoc: V4.3
Tén mén "?f’: Téf' mén hf-'“:r . Hoe phin bt bude Phéng hec: H7.1 Day nha: V'
Toan cao cap A2 Cau truc dii liéu & giai th Ma man tién quyét Dy nhi: H Gng vign: Nguyén Vén
6 tin chi: 2 S@ tin chiz 2 -/ -
Gidng vién: Nguyén Van B Thai gian:
Ma man hoc: 7 Ma mon hec: 3 . . v Ay . { -
Danh séch 16p hoc phan chd ding ky Thai gian: Lo/082021 D3R 002
Hoc phin bt budic: Hoc phian bat budc: 15/03/2021 - 03/05/2021
IM& I6p hoc phan:
420300204394
DHKTPM15C
Tén viet tét I6p HP: Kiém tra lich triung
DHKTPM15C
Lép hoc phén da déng ky
phocp 9ky S7s6 181 da: 60
| M 16p hoc phian: ' | M 16p hoc phian: Da déing ki: 0 Lép hoc phan da déng ky
420300204401 420300204111 Trang thil: P : N
his sinh visn A& ko M Ién hae phan: | M3 I6n hae shan:

Hinh 3.4.3 Qud trinh dang ky hoc phan trén céng cu AcadlUH
Tinh ning xem lich hoc theo tuan, ¢6 thé xem lich hoc & cac tuan quéa kht, hién tai, trong lai. Song voi d6
tinh nang nay s€ thong bao ngudi dung moi khi ¢o ti€t, c6 mon sap hoc trong ngay sau (hodc tuan sau...).
Ciing nhu viéc thong bdo lich thi gitta ky, cuoi ky.... Nguoi dung c6 thé click vao cac link hoc online &
moi mén d€ duoc dan téi cac app tuwong tng trong dién thoai nhu Zoom, Google Meet, LMS cua [UH.
(Hinh 3.4.4).
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Hinh 3.4.4 Man hinh xem thoi khéa biéu va cdc théng bdo cho cdc lich hoc tiép theo

Ngoai ra, cac tinh nang xtr 1y trén Web cho nhan vién dao tao (Quan trj vién) chiing t6i ciing da trién khai.
Nhan vién dao tao c6 thé dang nhap vao hé théng va thyuc hién cac chirc nang nhu: Thém cac chuong trinh
dao tao, m& cac hoc phan trong cac hoc ky,...Bén canh d6, hé thong ciing s& cho phép thuc hién cac chirc
ning véi rang budc vé thoi gian ciing nhu cic rang bude nghiép vu khéc trong cong tc dio tao tai truong

(Hinh 3.4.5).

+ Thém chuyén nganh

Ma chuyén nganh

B8 Quanly

- 1

Khoa Tatcd v

Tén chuyén nganh Khoa

Ky thuat phan mém Céng nghé Théng tin v

SG tin chi

144

M6 ta Thao tac

Luu Hady

5 - 420300203 - Nhap mén 13p trinh - S tin chi Iy thuyét: 3 - S6 tin chi thuc hanh: 0

Chuyén nganh

6 - 420300114 - Hé cd s& dif ligu - S tin chi Iy thuyét: 3 - 56 tin chi thuc hanh: 1

7 - 420300112 - Quén Iy du an CNTT - S& tin chi Iy thuyét: 3 - S8 tin chi thuc hanh: 0

=

178 - 420300211 - K§ nang hoc tap trong Iinh vuic CNTT - S8 tin chi ly thuyét: 2 - S& tin chi thuc hanh: 0

=

18

- 420300200 - Nhap mén Tin hoc - 56 tin chi Iy thuyét: 2 - 56 tin chi thuc hanh: 0

=

181

- 420300213 - H& théng M4y tinh - S tin chi ly thuyét: 3 - 56 tin chi thue hanh: 1

=

=

18

0
2

184 - 4203000341 - Ky thuat 13p trinh - 54 tin chi Iy thuy&t: 2 - S8 tin chi thuc hanh: 1
3]

[ 179 - 420300203 - Nhap mén Lap trinh - S8 tin chi ly thuy&t: 3 - 56 tin chi thuc hanh: 1
{ - 4203000723 - Lap trinh WWW - S& tin chi Iy thuy&t: 3 - S& tin chi thuc hanh: 1

=
.

' AAG0000A80

Hinh 3.4.5 Man hinh hé thong Web danh cho nhdn vién ddo tao véi cdc chire ning twong img

4. KIEM NGHIEM THUC TE

Chung t6i da tién hanh trién khai hé cong cu AcadlUH trén hé théng dién toan ddm may ciia AWS?. Trong
giai doan nay ching t6 sir dung Infrastructure ciia AWS. Dich vu nay gdm mét ECS Cluster ding dé quan
Iy céc instance (mdy chu). Mbi service s& dugc xac dinh chay cac container nhu hinh service type 1a EC2
(ching t6i chon hé diéu hanh Linux, phién ban t2.micro) nhu Hinh 4.1

2 https://www.youtube.com/watch?v=PJLdOdJR69g&t=1s
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Clusters > main-ypc-dev-ecs-demo

Cluster : main-vpc-dev-ecs-demo [ upcate ciuster JRERENGTES

Get a detailed view of the resources on your cluster.

Cluster ARN  am:aws:ecs:ap-southeast-1:522096209685:cluster/main-vpc-dev-ecs-demo
Status  ACTIVE
Registered container instances 1
Pending tasks count 0 Fargate, 0 EC2
Running tasks count 0 Fargate, 1 EC2
Active service count 0 Fargate, 1 EC2

Draining service count 0 Fargate, 0 EC2

Services | Tasks =~ ECSInstances = Metrics  Scheduled Tasks ~ Tags  Capacity Providers

m Update Delete Actions ~ Last updated on April 9, 2021 9:25:05 PM (Omago) | & | @
Y Filter in this page: Launch type ALL v | Sservicetype ALL v <11
Service Name status Service type Task Definition Desired tasks ~ Running tasks ~ Launch type Platform version
main-vpc-dev-ecs-demo ACTIVE REPLICA run-rails:27 2 1 EC2 :

Hinh 4.1 Céu hinh chi tiét ciia ECS

Céc service dugc tao ra hoat dong on dinh cho cong cu AcadlUH (Hinh 4.2). Nhiing thong sb ve tai nguyén
sir dung CPU (CPU credit balance) ciing nhu dung luong dudng truyén (Network packets) dugc dam bao
trong cac khoang thoi gian khi hé théng ting toc xur Iy (Bang 4.1 mé ta ¥ nghia cua cac thong sb). Tuy
nhién day 1a phién ban thir nghiém nén s& dung cac service co hiéu suat thap hon phién ban trién khai trong
thuc té. Ung dung web da trién khai trén AWS, dudng dan truy cap https s& duge xac dinh boi nha trudng.
Ngoai ra tng dung chay trén di dong ciling s€ dugc dua 1én CHPlay vdi tén 1a AcadlUH.

Network in (bytes) i Network out (bytes) Network packets in (count) Network packets out (count)
Byres Bytes Count coune
a79m w— o~ 1814 394
s 7\ 133 w7\ w7\

0 0 0 0

1230 1445 1500 1515 1430 1845 1500 1515 1430 1445 1500 1515 1430 1445 1500 1515
@-05fdcIb39600001F @ i-05fdcIb396500001 @ i-05fdcIb396500001f @ i-05fdcIb336b000b 1
Disk reads (bytes) Disk read operations (operations) Disk writes (bytes) Disk write operations (operations)
Bytes Coun: Bytes Count

1 1 1 1

0s 0s 0s 0s

0 0 0 o

140 1845 1500 1515 1430 15 1500 1515 1430 a5 1500 1515 1430 a5 1500 1515
@ -05fdc9b396000001F @ i-05fdcIb3IE00001F @ i-05fdcIb396500061 @ i-05fdcIb3966000L 1
CPU credit usage (count) CPU credit balance (count) 83
Count Count

19 347

0995 /N a

0 0

1a:50 1445 1500 1515 1a:30 105 1500 1515
@ -05fdc9b39650000 1 @ 1-05fdcIb39650000 1

Hinh 4.2 Cdc théng sé6 Mornitoring hé thong khi trién khai AcadlUH

Bang 4.1 Y nghia céc chi sé trong monitoring

Network in (bytes) S6 byte ma tmg (dung s€ nhén dugc trén té‘g ca cac giao dién mang. SO liéu
nay xac dinh khoi lugng luu lugng mang dén cho mot ing dung duy nhat.
Pon vi: Byte

Network out (bytes) S6 byte dugc gui boi ung dung trén tat ca cac giao dién mang. Sé liéu nay
xac dinh khoi luwong luu lugng mang di tr mot ting dung duy nhat.
Don vi: Byte

Network packets in S6 lwong goi tin ma tmg dung nhan duoc trén tit ca cac giao dién mang. S6
(count) lidu nay xac dinh khoi lwong luu lugng dén vé sb lugng goi trén mot g

dung.

Pon vi: count

Disk reads (bytes) Cac byte dugc doc tr tat ca cac khdi lwong Iuu trit img dung c6 sén cho tmg
dung. S6 liéu nay dugc sir dung dé xac dinh khéi luong dir liéu ma ing dung
doc tir dia cimg. Didu ndy c6 thé duogc st dung dé xac dinh téc do cia tng
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dung. Néu khong c6 khdi lugng luu trit nao, thi gia tri 1a 0 hoic s6 liéu khéng
duoc bao cao.
Pon vi: Byte

Disk, read operations Céc thao tac doc da hoan thanh tir tat ca cac khdi lwong luu trit ing dung c6
(operations) san cho ung dung trong mot khoang thoi gian cu thé. Néu khong c6 khdi

lugng luu trir nao, thi gia tri 1a 0 hoac s6 liéu khong dugc bao cao.

Pon vi: count

Disk writes (bytes) Céc byte duoc ghi vao tét ca cac khdi lugng luu trit ¢6 sdn cho tng dung do.
S liéu nay dugc st dung dé xac dinh khdi lugng dir liéu ma ting dung ghi
vao dia cing. Piéu nay c6 thé duge st dung dé xac dinh téc do cua tmg
dung. Néu khong c6 khdi lugng luu trit nao, thi gia tri 1a 0 hodc s6 liéu khong
duoc bao cao.

Pon vi: Byte

Disk, write operations | Cac thao tac ghi d hoan thanh vao tt ca khéi lugng luu trix ¢6 sin cho tng
(operations) dung trong mot khoang thoi gian cu thé. Néu khong c6 khéi lugng huu trix

nao, thi gia tri 1a 0 hoac s6 lidu khong dugc bao cao.

Pon vi: count

CPU credit usage (count) | CPU Creadit quy dinh s lugng CPU bung nd ctia mot phién ban. C6 thé st
dung CPU Creadit nay dé ting hiéu suat ciia CPU trong sudt thoi gian Burst.
Gia str dang van hanh tng dung & 100% hiéu suat CPU trong 5 phut, sé& tiéu
tén 5 (tc 1a 5 * 1,0) CPU Creadit.

Tuong tw, néu chay mot img dung & 50% hiéu suat CPU trong 5 phut, s& tiéu
t6n 2,5 (tirc 14 5 * 0,5) Tin dung CPU.

CPU credit balance CPU Credit Balance 1a s6 lwgng CPU Creadit ¢ sin trong tai khoan ciia bt

(count) ky luc nao.

5. KET LUAN VA HUONG PHAT TRIEN

Bai bao nay chung toi da dwa ra hai giai phap cho bai toan xdy dung cong cu Acad[UH nham hd
tro cho cong viée hoc tap cia sinh vién truong dai hoc Cong nghiép Tp.HCM. Trong do, gidi phap
dau tién chung toi da trién khai tng dung chay trén thiét bi di dong c6 tén 1a AcadlUH. Ung dung
nay chay trén ca hai nén tang thong dung 1a Android va iOS. Giai phéap thtr hai, ching t6i cling
trién khai cho cong cu trén va hé thong website trén nén tang dién toan dam may. Pong thoi ciing
kiém chimg duoc tinh 6n dinh ciia hé thong khi trién khai trén nén tang nay. Trong c hai giai phap
trén chiing t6i déu ap dung cong ngh¢ phu hop nham tdi wu tai nguyén ciing nhu dam bao dugc
tinh higu quéa ctia hé thong. Cu thé 1 phan Ung dung trén di dong chung t6i trién khai trén cong
nghé nhu React Native tao ung dung, ReactJS tao website cho quan tri, Spring Boot tao cac ham
API trong kién trac microservice. Phan trién khai trén dién toan dam may chiing t6i dung Elastic
Container Service (ECS); RDS; AutoScalling; Load Balancer; Elastic Container Registry (ECR).

Tuy nhién, cong cu van con mot s6 han ché 14 qua trinh chung t6i thir nghiém chi véi s6 lugng truy
xuat vira va nho. Hé thong can thém viéc thir nghiém DOS server, tao ra lwong truy cip ao (c6 thé
1én t6i 100.000 request) dé tién hanh monitoring, maintain nham dam béo tinh m¢ rong cua hé
théng. Ngoai ra, cac chirc nang trén hé théng web danh cho nha quan tri van con han che chua
dap ung hét cac chirc nang hd trg. Phan ting dung trén thiét bi di dong ciing chua duoc trién khai
trén céc store dé hd trg cho sinh vién sir dung. Trong twong tai, chiing toi s& danh tai nguyén va
nhan luc dé giai quyét cac han ché trén.
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