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ctru, tong hop va thuc hién.

Toan b ndi dung luan vin, nhitng diéu dugc trinh bay 1a cua chinh ca nhan
t6i hoic 1a duoc tham khao, téng hop tir nhiéu ngudn tai liéu khac nhau. Tat ca cac
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nhitng kién thic chuy@n mdn sau rong trong nganh cho t6i, c6 dwgc nén tang kién
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MO PAU
1. Ly do chon dé tai

Cdng nghé thdng tin 1a mot trong nhirng nganh khoa hoc ngay cang duoc quan
tam va sir dung rong rai trong moi linh vuc cta cudc séng. Vi nhitng vu diém manh
c6 thé ung dung duoc nhiéu trong cudc sdng thi céng nghé thong tin da giup cho cong
viéc quan 1y duoc d& dang hon. Bé quan ly mét cong viéc cu thé cia mot co quan nao
d6 thi ngudi quan Iy can thuc hién rat nhiéu cong viéc. Nho ¢ cac phan mém gilp
cong viéc d6 tré nén don gian hon rat nhiéu.

B gido duc va dao tao ciing da va dang ap dung cong nghé thdng tin vao cac
hoat dong ctia minh tir viéc xur Iy, cap nhat dén cac hoat dong cao hon dic biét 1a cong
tac tuyén sinh. Hién nay tat ca cac truong dai hoc va cao dang nude ta di tin hoc hod
hau hét cac cong doan cua tuyén sinh va dat duoc nhirng két qua dang ké dic biét 1a
giam thiéu mc do sai s6t trong hd so cua thi sinh, tinh toan diém s6, ... 1am ting do
tin cay cho céng tac tuyén sinh.

Tai Hoc vién Céng nghé Buu chinh Vién thdng, hing nim c6 hang ngan thi
sinh tham gia xét tuyén, nhung cong tac quan Iy tuyén sinh van con dang dugc quan
ly trén file excel; viéc thong ké cac két qua nhu két qua trdng tuyén, két qua nhap hoc
can két hop tir nhiéu file,... Bén canh d6 dé cd sy chuan bi vé co s vat chat, vé doi
ngil can bd giang vién, nén Hoc vién ciing can phong doan trude cac sb lidu lién quan
dén cong tac tuyén sinh cho cac nam sap tai. Nén viéc xay dung mot phan mém quan
ly va du bao vé sb liéu tuyén sinh nham tranh rui ro sai s6t tir ngudi quan ly, thuan
loi cho cdng tac quan 1y, dong thoi gop phan cho viéc wéc tinh va dua ra cac chién
lugc tuyén sinh phi hop cho cac nam sap téi 1a can thiét.

Dé tai “Hé théng quan Iy va dy bao tuyén sinh tai Hoc vién Cong nghé Buu
chinh Vién thong” v&i muc tiéu xay dung mot hé thong dé quan ly két hop véi du
bao sb liéu gidp han ché sai s6t cho can bo quan ly trong qué trinh sir dung va gidp

can bo quan ly nam bat kip thoi tinh hinh tuyén sinh, cac théng s6 lién quan dén tuyén



sinh dé c6 céi nhin tong quan tir @6 nhanh chong dua ra nhitng giai phap, chién lugc

V& tu van tuyén sinh sap toi, vé co sé vat chat, vé doi ngii giang vién.

2. Téng quan van dé nghién ciru

Pé xay dyng hé thong, trudc hét can nghién ciu cac cong cu, ngdbn ngir 1ap
trinh phi hop dé xay dung mot hé thdng tich hop chire nang quan 1y va du bao, sau
d6 thu thap thong tin, di liéu lién quan dén cac thdng sb can thiét va danh gia tim
quan trong cua thdng sé dau vao, tir d6 tim hiéu mé hinh, kich ban danh gia dé dat
van dé cho thdng s6 dau vao.

Du bao céc sé liéu tuyén sinh 1a diéu can thiét trong cong tac tuyén sinh. Phuc
vu cho nhiéu hoat dong nhu tu van tuyén sinh (néu s lwong sinh vién & viing mién
nao con it, thi ddy manh cong tac tu van tuyén sinh xuéng ving mién dé), cé sy chuan
bi kip thoi V& co s& vat chét, d6i ngii giang vién (dua vao sé luong sinh vién duoc du
bao theo nganh).

Dy bao theo chudi thoi gian 1a mot 16p mé hinh quan trong trong thong ké,
kinh té lugng va may hoc. M hinh I chudi thoi gian (time series) duoc ap dung trén
cac chudi dic thu co yéu té thoi gian. Mot mé hinh chudi thoi gian thuong du bao
dwa trén gia dinh rang cac quy luat trong qué khir s& lip lai ¢ tuong lai. Do d6 xay
dung md hinh chudi thoi gian 13 dang mé hinh héa mdi quan hé trong qué khi gitra
bién doc 1ap (bién dau vao) va bién phu thudc (bién muc tiéu). Dua vao méi quan hé
nay dé du béo gia tri trong twong lai ctia bién phy thudc. Hién nay c6 rat nhiéu nghién
ctru du béo chudi thai gian va du bao phu tai dién, tuy nhién c6 thé phan loai thanh 2
nhom 13 phuong phap c6 dién dua trén thong ké va phuong phéap hién dai duya trén
cdng nghé tri tué¢ nhéan tao.

Gan day, cac nghién ctu dy béo chudi thoi gian phi tuyén theo mé hinh cong
(Additive Model) trong d6 cac xu thé phi tuyén khép véi tinh thoi vu hang ndm, hang
tuan va hang ngay, cong véi cac anh huang ngay 18 ciing duoc sir dung cho hiéu qua
tét. Nhiéu cong trinh nghién ctu du béo theo chudi thoi gian bang thuat toan

Facebook Prophet gan day nhur:



Bai bao “Phan tich va dy béo hoat dong dau tu tai khu cong nghé cao thanh
phé H6 Chi Minh”, Huynh Trong Thua va cong su [1]. Két qua nghién ciu cua bai
béo 1a co so dé xay dung cac md hinh du bao théng minh cho cac khu cong nghé cao
khac trong ca nudc. Trong nghién ctu ndy, cac tac gia da thiét ké va xay dung céc
chtrc ning quan trong nhu web nhap liéu, mé hinh phan tich va dy bao hoat dong dau
tu tai khu cong nghé cao dua trén thuat toan Prophet caa Facebook. Két qua thu duoc
la trang web thé hién cac thong tin théng ké va du bao dong von dau tu vao khu cong
nghé cao cho thoi gian tai.

Bai bdo “Time series facebook prophet model and python for covid-19
outbreak prediction”, Mashael Khayyat, Kaouther Laabidi, Nada Almalkiland
Maysoon Al-zahrani[2]. Két qua cua bai bao dd du bao som vé sy lay lan cua
coronavirus dé tao diéu kién thuan loi cho viéc 1ap ké hoach phong chéng dich bénh.
Trong bai béo nay céc tac gia da dua ra du bdo vé COVID-19 bang céch sir dung k¥
thuat dit liéu chudi thoi gian dua trén tap dit liéu hién dang duoc dé xuat dé phan tich
dir liéu bang phat cua vi rat COVID-19. Bai bao nay dé xuét viéc sir dung phuong
phap phan tich dir liéu dé du béo dai dich. Két qua cho thidy mé hinh duoc dé xuit cd
kha nang du bao thip vé cac trudng hop duoc khdi phuc cua bo dit liéu COVID-19.
Nguoc lai, mé hinh d& xuit cac trudng hop tir vong c6 kha nang du bao cao trong tap
dix liéu COVID-19.

3. Muc tiéu nghién ctru

3.1. Muc tiéu téng quéat

Muc tiéu cia dé tai 1a xay dung hé théng dé hd tro cho cong tac quan ly tuyén
sinh, cung cap giao dién dé dung, dé dang trong viéc xem céc sé liéu, tranh rai ro sai
SOt tir nguoi quan ly. HY tro dé dua ra con sé dy béo cho chi tiéu tirng nganh, ting
viing gop phan vao cong tac tu van tuyén sinh va sém co6 sy chuan bi vé co so vat

chat, vé doi ngii can bo giang vién cho Ki tuyén sinh sip téi.



3.2. Muc tiéu cu thé

Xay dung hé théng gom cac chirc ning sau:

Chtc nang quan ly gom:

- Chtic nang nhap thong tin hd so thi sinh:
» Nhap qua form: thdng tin ca nhan, théng tin hoc tap, két qua hoc tap,
e Import théng tin tir file excel vao hé thdng.

- Chuc niang tim kiém thdng tin: Tim kiém va hién thi thong tin theo nam,
nganh, viing hoac tim kiém theo méa sinh vién.

Chuc niang dy b4o gom:

- Dubao s6 luogng hd so trang tuyén, sé lugng sinh vién nhap hoc, theo ting
nganh, tirng khu vuc, tirng viing, hoic theo déi tugng uu tién.

- Xuét ra @6 thi thé hién s liéu trong tng vai céc thdng sé luva chon.

4. Poi tweng va pham vi nghién ciru

4.1. Péi twong nghién ciru:

Quy trinh, nghiép vu quan Iy tuyén sinh dai hoc va nhu cau théng ké, du bao
cac thong tin vé s6 lwong hd so trang tuyén, sb luong sinh vién thuc hoc,... cia ting
nganh tai Hoc vién Cong nghé Buu chinh Vién thong.

C4c tai lidu, dir liéu tuyén sinh tir ndm 2016 dén 2021 tai Hoc vién Cong nghé
Buu chinh Vién thong.

Thuat toan ma nguén mao Prophet cia Facebook, cac céng cu, cac framework,
cac ky thuat dé xay dung trang web.

4.2. Pham vi nghién ceru:

Nghién cau vé quy trinh tuyén sinh dai hoc tai Hoc vién Cong nghé Buu chinh
Vién thong.

Duya vao s6 liéu lién quan dén van dé tuyén sinh dé xay dung hé thong quan ly
va du bao vé céc chi tiéu (cu thé 1a s6 ho so ding ky xét tuyén, sd lwong hd so tring

tuyén, sé lugng sinh vién thuc hoc) tai Hoc vién Céng nghé Buu chinh Vién thng.



5. Phwong phap nghién curu

Pé tai ndy str dung phuong phap nghién ciru ly thuyét két hop véi xay dung

ung dung thuc nghiém:

Nghién ctu ly thuyét quy trinh tuyén sinh.

Tim hiéu, nghién ciu thuat toan Prophet.

Thu thap céc tai liéu c6 lién quan toi dé tai, cac dit liéu ¢ hién tai va qua
khir.

Panh gia tam quan trong ciia théng s6 dau vao, tim hiéu mé hinh, kich ban
danh gia dé dat van dé cho théng sé dau vao.

Tim hiéu cac mé hinh trong thuat toan Prophet, danh gia va lua chon mo
hinh pht hop véi dit lidu dau vao.

Tién hanh danh gia kiét qua thuc nghiém, dua ra huéng phat trién ma rong

cua dé tai dé dap ung nhitng nhu cau trién khai thuc té.

6. Cau truc luan vin

Ngoai phan m& dau, muc luc, két luan va kién nghi, danh muc hinh v&, danh

muc bang biéu, tai liéu tham khao, phu luc, phan chinh cua luan vin gom 4 chuwong

nhu sau:

Chuong 1: NGHIEN CUU TONG QUAN

Chuong 2: PHAN TICH THIET KE

Chuong 3: TRIEN KHAI UNG DUNG

Chuong 4: PANH GIA KET QUA THU NGHIEM



Chuwong 1: NGHIEN CUU TONG QUAN

1.1. Nghién ciru quy trinh tuyén sinh

Sau khi tim hiéu hoat dong cua quy trinh quan ly tuyén sinh tai treong va nhan

thdy quy trinh dang thuc hién theo nhiéu cong doan. Pau tién truong cong bé chi tiéu

mbi nganh nghé, t6 hop cac mon xét tuyén mdi nganh. Sau do, tién hanh nhan ho so

dur tuyén va kiém tra hd so, nhap liéu thong tin ho so, luu trix dir lidu vao file excel

(thong tin sinh vién, diém cac mon, diém wu tién, nguyén vong nganh,...). Tiép theo

la théng ké dir liéu (bang théng ké théng tin thi sinh, bang diém, nguyén vong

nganh,...).

Hién tai Hoc vién c6 cac phuong phap xét tuyén sau:

Phuong thirc 1: Xét tuyén thing va vu tién xét tuyén 1a xét tuyén thang ddi
véi thi sinh dat 27,0 diém trong ky thi tot nghiép THPT.

Phuong thuc 2: Xét tuyén dya vao két qua thi THPT. C6 khoang 85% chi
tiéu cho xét tuyén dwa vao két qua thi THPT. Phuong thic nay xét tring
tuyén theo tirng nganh va khéng c6 diém chénh léch giira cac to hop bai
thi/mdn thi trong cung mot nganh.

Phuong thirc 3: Xét tuyén két hop 1a su két hop gitra két qua hoc tap & bac
THPT véi ching chi quéc té hoic thanh tich ca nhan trong ky thi tuyén
chon hoc sinh gioi hoac thanh tich hoc tiap tai cac trwong THPT
chuyén (phuong thirc ndy cé chirc ning nop hd so online, c6 2 nguyén
vong) [3].

Phuong thuc 4: Xét tuyén dua vao ky thi danh gia ning luc, Ky thi danh
gia nang luc duoc to chic voi muc tiéu danh gia ning luc hoc dai hoc
cua thi sinh, da dang hoa hinh thic tuyén sinh va dong thoi ting thém co
hoi tring tuyén vao Hoc vién. Két qua thi danh gia ning luc 1a mét trong

nhitng phuong thirc xét tuyén vao Hoc vién nim 2021 vira qua.

Can bo quan ly thuc hién két nbi voi cong théng tin tuyén sinh caa bo gido duc

va ddo tao dé truy suat dir liéu, sau d6 tai vé va luu trir c4c tap tin excel dé xem bao



céo, thong ké sb lugng, bang diém, s6 luong ho so, sau dé ra quyét dinh diém tring
tuyén, bao cao danh sach tring tuyén. Tiép theo Hoc vién s& cong bd danh sach tring
tuyén I&n cong thdng tin Hoc vién. Cudi cling 1a khau xuét giay bao nhap hoc va gii
gidy béo.

Quy trinh tuyén sinh tai Hoc vién qua rat nhiéu céng doan, luan van tap trung
vao dé hd tro giai quyét cong doan tir viéc tap hop céc tap tin excel dé théng ké cac

két qua va tir d6 14y dir liéu dau vao dé hd tro cho chire ning du bao s6 liéu.

1.2. Nghién ciru tong quan vé du bao

Du b4o 1a khoa hoc va nghé thuat tién doan céc su viéc ¢ thé s& xay ra trong
tuong lai. Tinh khoa hoc cuia du bao thé hién & chd khi tién hanh du bao ngudi ta phai
can cr trén céc dir liéu phan anh tinh hinh thuc té trong qué kht va hién tai, can ct
vao xu thé trén co sé khoa hoc dé du bao nhitng sy viéc co thé s& xay ra trong tuong
lai. Tinh nghé thuat trong du béo thé hién & chd phai sir dung tai phan doan, kinh
nghiém trong nhitng diéu kién thiéu thdng tin hoic nhu cau cua khach hang bién dong
manh. Ttr nhirng dic diém nay cho thay dy bao bao gio ciing c6 sai sb, chi ngau nhién
néu ching ta du bao dung hoan toan, tinh chinh xac cua du béo cang thap khi thoi
gian du béo cang dai.

Céac phuong phap du bao co ban dugc phan thanh hai loai co ban: Cac phuong
phap dinh tinh va dinh luong, va viéc lya chon loai thich hop chu yéu phu thudc vao
dit liéu c6 sin. Cac phuong phap du bao dinh tinh mang tinh cha quan, sy kién twong
lai dugc dy bao chii quan dya trén viéc sir dung y Kién ciia cac chuyén gia; tuy nhién,
ching khéng hoan toan 1a phong doan, nhung chung 1a cac phuong phap tiép can cé
cau tric dugc phat trién dé thu duoc cac du bao tét ma khdng can sir dung dir liéu
lich sir. Do d6, cac phuong phap nay hitu ich va duoc trién khai khi dir liéu lich sir
khong c6 san hodc khan hiém. Mit khac, cac phuong phap du bao dinh luong dya
trén toan hoc va cong thuc thong ké. Chung dugc ap dung khi c6 san di liéu, nhung
phai théa man hai diéu kién: thdng tin vé qué kht c6 san va gia dinh rang mot sb cac
khia canh ciia md hinh trong qua khtr sé tiép tuc trong twong lai. Cac phwong phép

du bao dinh luong lién quan dén mot loat cac phuong phap va mdi phwong phap co



cac thudc tinh, @6 chinh xac va chi phi riéng phai dugc can nhic khi lya chon mot

phuong phap cu thé trong cac nganh cu thé, cho cac muc dich cu thé.

1.3. Nghién cttu vé mé hinh phan ra - Thuét toan Prophet

Y tudng caa md hinh phan ra I1a chudi thoi gian c6 thé dugc phan tach thanh
ba thanh phan: xu huéng (hudng dai han), theo mua (c6 hé théng, chuyén dong lién
quan dén lich) va bat thuong (bién dong khong hé thong, ngan han). M6 hinh phan ra
thong thuong chia thanh 2 loai: M6 hinh cong va M6 hinh nhén

Trong md hinh cong, chudi thoi gian quan sat (Ot) dugc coi la téng cua ba
thanh phan doc 1ap: theo mua St, xu huéng Tt va bat thuong It:

Ot=Tt+St+ It (1.3.1)

Trong md hinh nhan, chudi thoi gian quan sat (Ot) dwoc biéu thi nhu 1a tich

ctia cac thanh phan xu hudng Tt, theo mia St va bat thuong It:
Ot =Tt x St x It (1.3.2)

Gan ddy, cac nghién ctu dy bao chudi thoi gian phi tuyén theo md hinh cong
(Additive Model) trong d6 cac xu thé phi tuyén khép véi tinh thoi vu hang ndm, hang
tuan va hang ngay, cong véi cac anh hudng ngay 18 ciing duoc sir dung cho hiéu qua
tt. Sean J. Taylor va Benjamin Letham [4] di gi6i thiéu phuong phéap phan tich chudi
thoi gian theo md hinh cong bang thuat toan Facebook Prophet trong du bdo s su
kién trén Facebook. Huynh Trong Thua va cic ddng sy [1] dd cong bd két qua nghién
ctru sir dung thuat toan phan tich chudi thoi gian Facebook Prophet trong dy bao hoat
dong dau tu & Khu Cong nghé cao TP.HCM. Zar Zar Oo va Sabai Phyu [5] sir dung
thuat toan Prophet dé dy bao nhiét do ¢ tinh Myintkyina, Myanmar cho két qua tot
S0 Voi cac phuong phép truyén thong. Toni Toharudin va cac dong sy di cong bd béo
c&o so sanh két qua dy béo nhiét d6 khong khi hang ngay trong 5 nam ¢ Bandung,
Taiwan giira 2 md hinh du bao boi LSTM va Facebook Prophet; Céc két qua cho thay
rang, Prophet cho két qua tot hon ddi vai nhiét do téi da, trong khi LSTM cho két qua
t6t hon d6i voi nhiét do téi thiéu. Tuy nhién, su khéc biét vé gia tri cia RMSE khong

qua 16n dang ké. Emir Zunié¢ va cac dong sy [6] dé xuat bo khung tng dung thuat



toan Prophet trong du bao doanh sb ban hang trong thuc té dé du bao doanh sb hing

thang, hang quy sap tdi.

Trén nén tang md ngudn ma co tén 1 Prophet do Facebook phat trién, nén tang

nay hd tro cho ca ngdn ngit Python va ngdn ngit R bén canh viéc cung cip cac thdng

s6 truc quan, dé diéu chinh. Prophet 12 mot mé hinh du béo dix liéu chudi thoi gian

dua trén md hinh cong (Additive model) trong d6 cac xu hudng phi tuyén tinh phi

hop Vi thoi vy hang nam, hang tudn va hang ngay, cong véi cac anh huong ngay I2.

Co s cua md hinh Prophet 1a phan rd chudi thoi gian thanh 4 thanh phan dai dién

cho xu hudng, tinh chu ky, anh huong cua ngay I& va sai s6 mé hinh theo phuong

trinh:

y() = g(t) + s(t) + h(t) + =t (1.3.3)

Trong do:

g(t) 1a ham dai dién cho xu huéng, su thay d6i khdng c6 tinh chu ky cua
chudi thoi gian.

s(t) 12 ham dai dién cho sy thay dbi c6 tinh chu ky (tinh mua vu) cua chudi
thoi gian (vi du: hang tuan, hang thang, hang nim).

h(t) 1a ham dai dién cho sy anh hudng cia ngay nghi, ngay 1 (do nguoi
ding cung cip) xay ra theo lich mot hoic vai ngay.

et 13 sai s6 mang tinh ngau nhién khong xac dinh dugc cua mé hinh.

Uu diém cua thuét toan Prophet:

Rat nhanh, vi n6 duoc xay dyng bang Stan, mot ngdn ngit lap trinh dé suy
luan théng ké duogc viét bang C ++.

Mot mo hinh hoi quy cong hudng trong dé cac xu hudng phi tuyén phu
hop vei tinh thoi vy hang nam, hang tuan va hang ngay.

Manh mé& ngay ca khi thiéu dit liéu va thay doi theo xu huéng, c6 kha niang
xt ly tot cho cac truong hop ngoai lé.

D& dang thay dbi quy trinh va diéu chinh dy bao ciing nhu bd sung théng

tin chi tiét vé dit liéu doanh nghiép.
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1.4. Nghién cru quy trinh xay dwng hé théng

Thu thap thdng tin, s6 liéu lién quan dén céac théng sé can thiét cho viéc
danh gia, ap dung thuat toan dé du bao.

Panh gia tim quan trong caa thong s6 dau vao, tim hiéu mé hinh, kich ban
danh gia dé dat van dé cho théng sé dau vao.

Nghién cau tong quan vé thuat toan Prophet, tinh ang dung cua thuat toan,
cdng cu, ngdn ngir dé trién khai thuat toan.

Nghién ctu cac cong cu, ngdn ngit 1ap trinh phi hop dé xay dung mot hé
théng tich hop hai chtc nang quan Iy va du béo.
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Chwong 2: PHAN TiCH THIET KE

2.1. Thu thap dir ligu

Tuyén sinh 1a cng tac hang nam cta Hoc vién, tir nim 2014 tro vé truge thi

thi quy ché tuyén sinh dua vao ky thi dai hoc, cao dang. Tir ndm 2016 tré lai Bo gido

duc va dao tao c6 thay ddi, khdng to chuc ky thi dai hoc, cao dang, thay vao do sé

tuyén sinh dya vao két qua xét tuyén.

Cong viéc tiép theo 1a thu thap dir liéu tuyén sinh caa Hoc vién Céng nghé

Buu chinh Vién théng tir nim 2016 dén nam 2021 cia b phan quan ly tuyén sinh.

Dix liéu la cac file excel bao gom:

- Théng tin chi tiét thi sinh ding ky xét tuyén nam 2020:

Bang 2.1.1: Bang thong tin thi sinh diing ky xét tuyén nim 2020

$6 ho . . . Gigi Nim TN|Tong diém |KQ s¢| KQ xét |Nginh L
N s z = o
STT 7 SBD Ho Tén CMND Ngiy sinh | o PTIUT|KVUT THPT | xét tuyén | tuyén | tuyén sinh | TT Tén nganh
1 02015944 |LE BUC ANH 079200006257 | 11/12/2000 | Nam 3 19 Trugt
2 29031128 |BUI TRONG ANH 187862358 | 06/10/2001 | Nam 1 Ppos [p255 Tring fuy#n [7480201|Céng nehé théng tin
3 34005901 |TRAN THI CAM 206279213 | 14112001 | Nit 1 Poie 125 Triing tuyen [7329001|Céng nghé da phueng tign
4 37000396 |[NGUYEN THIEN BAO 215531276 | 24/08/2001 | Nam 2 o
5 37005626 |HO THAI PHONG BA 215520626 | 12/11/2001 | Nam 2 Lo Trugt
6 37013828 |DUGNG QUANG ANH 215501758 | 07/03/2001 | Nam ONT 2019 Trugt
A . .,k ;. , 2 A , e .
- Thong tin chi tiét thi sinh trang tuyén gom 2 bang noi nhau:
- . D=2 A . - . Z
Bang 2.1.2: Bang théng tin thi sinh trang tuyen (1)
HOQC VIEN CONG NGHE BUU CHINH VIEN THONG -
Gidi pUE] Tén neanh Mi |Thw [Piém | Piém |Mi |Piém |Mi [Pié [Mi |Diém Nim tot Hoc |Hanh Piém [ TN [ IN
STT| SBD Hotén |Ngiy sinh tinh] nginh fritn i‘_én to te |tring |khuyén |mén |mén mén|{m |mén [mén |[PTUT|KVUT | nghiép ll;‘l' ki‘ém TB | cao [trung
tring e hep | NV _|tuvén| khich |1 1 2 |mén |3 THPT - 16p 12 [dang | cip
DANG LE - Cong nghé da . -
- /11/2002 2 = 5 2 b 202 o
1 |40014088 TUAN ANH 30/11/2002 |Nam|7329001 phrong tién A00 |5 249 0| TO 84| LI §| HO 775 1 020 Kha Tét (7.7
TATH] Céng nghé d
2 |44005414|HOANG (101022002 [Nt (7320001 | °°2 P2 ipgy |y 2338 0| T0 8| va| 85| N1 | 68 2 2020 | Khd | Tét |77
phuong tién
ANH
" b2 N . P . 2
Bang 2.1.3: Bang thong tin thi sinh trdng tuyen (2)
DANH SACH THI SINH TRUNG TUYEN
N | IN Mi Mi
cao |trung | HK Tinh | HK Huyén | HK Xa | tinh |trwomg | Bién thoai Dia chi Email Dia chi nhin gify bio Noisinh |Dén téc| S6 CMND
diang | cap lop 12 | lop 12
40 - Dik 01 - Thanh 03- Truwang THCS va THPT Béng Du, Hém 129
L ak phé Busn Ma |Phuong | 40 | 074 | 0946233777 Nguyén Chi Thanh, Khéi 8, Phuéng Tan An Tp. [DAK LAK  |Kinh  |241864654
Thugt Tan An Buén Ma Thugt Dak Lik
N . Ta Thi Hodng Anh - SBT 0798294608 - Lap 5
Eujm 1}11_3;2111 44 081 0798294608 sunnymon!02@gmail com |12C12 - Trwong THPT Binh An. KP Binh Thung ?)g-é[]\_(} Kinh 231440623
S L 1P Binh An, TP Di An, Tinh Bish Duong
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- Théng tin chi tiét sinh vién nhap hoc:
Bang 2.1.4: Bang thong tin sinh vién nhap hec

DANH SACH SINH VIEN HOAN TAT THU TUC NOP HOC PHI, NHAP HOC, ...

KHOA 2020
$6 TT $6 bio danh Ho va Tén sinh vién
1 02051360 TRAN GIA LONG
2 35009705 VO DUY TUNG
3 36001580 PHAM THI NGA
4 61001461 NGUYEN PHUGC DUY THINH
5 52002654 PO THU GIANG
6 43002281 NGUYEN HOANG THIEN
7 49006719 HO GIA HUY

Dix liéu thu thap duoc & mdi nam co dinh dang khong dong nhat. Tha nhat 1a
vé su sap xép cac cot khong gidng nhau giita cac file & cac nam. Tha 2 1a dinh dang
file c6 su khac biét vé cach trinh bay, tht tu hang bat dau. Thi ba 13 ma nganh, ¢ nim
2016 va nim 2017 tuy cung mot nganh véi nhitng nim 2018 dén 2021 nhung ma
nganh khac (vi du nganh céng nghé théng tin, nam 2016 c¢6 ma nganh la D480201,

nhung nam 2017 tré vé sau ma nganh cé sira d6i thanh 7480201), ...

2.2. Tién xi ly dix liéu

Sau khi thu thap nhan thay dit liéu khdng thdng nhit, qua cac nam déu co su
thay ddi vé cau tric file dix liéu nén can budc tién xir ly dit liéu trudc khi tién hanh
viét cac chirc nang import cho hé thdng. Cac file khac nhau nén dua vé cling mot dinh
dang dé phuc vu cho chiic nang import. Céc file can cho luan vin gom 2 file: file
théng tin sinh vién trdng tuyén va théng tin nhap hoc.

Dé phuc vu chirc ning import, tc gia chinh sta cac file dit liéu thu thap duogc
Vvé cling mot cau trac nhu sau: Format lai file théng tin sinh vién tring tuyén nhu bang
2.2.1 bén dudi:
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Bang 2.2.1: Bang thong tin sinh vién tring tuyén da format dang dinh dang

A B © D E E G H 1 J K L M N | O | P Q| R
1 HOQC VIEN CONG NGHE BUU CHINH VIEN THONG - CO SO TAI TP. HO CHI MINH
2
Giéi | Mi nginh A Mi t6 hop | Thir tw NV | Diém | Piém khuyén - - -
" Naiy si b " N . 3 n P wetEar ) N o Mén 1 Mén 2 Mén 3
, STT| SBD Ho tén Neaysinh | | e Tennginh trimg tuybn | 0 O | dn frime uydn|  Khich 60 o0 6n3 |PTUT
1 |40014088 |DANG LE TUAN ANH 30/11/2002 [Nam  |7329001 Cong nghé da phuong tién [A0O 5 24.9| TO 84| LI §| HO 1.75
4
2 |44005414 |TA THI HOANG ANH 100022002 [N |7329001 Cong nghé da phuong tién Do1 1 238 TO 8| va | 87s| N1 | 68
5
3 |44009208 |LUGNG THINGOC ANH  [29/062002 [N |7329001 Céng nghé da phuong tién A00 1 2395 To | 72| LI | 775\ HO | 85
6
R s O u| v w X Y Aa AB ac AD AE AF AG AH AL A
1 DANH SACH THI SINH TRUNG TUYEN
2
| Nam tét x ¢ . Ma L
PIUT K}r ngnigp | 110C |Hanh Piém IB| TNeao | IN | gy | g muyen | HKXa  |tmhiop |0 "8 | Bien thoai | ia chi Email Dia chi nhin gidy bio Noisinh |Déntéc| $6 CMND
3 v P | e |kiém | 1op12 | ging |trung cip P w1z
- |0~ Thamh , Truong THCS va THPT Dong Du. Hem 129
A o 20 ik | o 03-Phuong i - . .
1 2020 |Kwa| Tét (1.7 s phé Busn Ma | 0 o074 | 0946233777 Nguyén Chi Thanh, Kdi 8. Phuong Tan An Tp. [DAKLAK |Kinh  [241864654
4 Thugt : Buén Ma Thugt, Dk Lk
; . _ |Ta Thi Hoang Auh - SBT 0798294608 - Lop )
1 L 2
2 2000 |Kwa| Tét [17 gujmh 1;; Dlmi“: m 081 | 0798294608 5‘"‘"}:}“10’5 12C12 - Truténg THPT Binh An, KP Binh Thung IBES;\,G Kih (231440623
5 e [PRODES EUALCOM |y P Bih An TP Di An, Tinh Birh Durong
. " ‘Tuongthingocanh | Lwéng Thi Ngoe Anh - Lop12A, Truong THPT |_.
ONT| 200 | KEa| Tét |76 44 (D206 Gy " 030 | 0353934169 |12a@tayson sgd Tay Son - Ap 2, Tan Long, Phi Gido, Bish JBINE 7 Kich (281292785
Duong  [Phi Gido i N N DUGNG
5 binhduong edu v|Drong
1 s Co Doan Lé Bach Thao, gido vien Truong TH )
oNT| 2020 | Giei | Tét [s1 >3 - Tien |07 - Huyen Go 53 00 | 097sa7sans | OPRH 002 o Tuod, x5 Thanh Nty huyen Go. | Lo TN i [312500009
Giang Cang Tay emalcom [ oo o WO X8 Thath NARE Sy GLaNG
7 € N ® Céng Tay, Tién Giang.

Tiép theo 1a format lai file thong tin sinh vién nhap hoc nhu bang 2.2.2 bén duéi:

Bang 2.2.2: Bang théng tin sinh vién nhap hoc da format ding dinh dang

A B C D
1
» DANH SACH SINH VIEN HOAN TAT THU TUC NOP HOC PHI. NHAP HOC, ...
3 KHOA 2020
4
5 S6 TT $6 bdo danh Ho va Tén sinh vién
6 1 02051360 TRAN GIA LONG
7 2 35009705 vO DUY TUNG
8 3 36001580 PHAM THI NGA
9 4 61001461 NGUYEN PHUGC DUY THINH
10 5 52002654 bd THU GIANG
11 A ATNN77R WETTVEN HOA NG THTEN

2.3. Phan tich, danh gia dir li¢u
Tiép theo sau tién xir ly dix liéu thi ta tién hanh truy vén, tong hop dit lidu dé
hd trg viéc phan tich va danh gia dir liéu. Két qua truy van dir lidu sinh vién tring

tuyén cua tirng nganh qua mdi nam thé hién ¢ bang sau:
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Bang 2.3.1: Bang dir ligu thong tin sinh vién tring tuyén tirng nganh qua mdi nim

Nim S6 lwong Nganh
2016 127 An toan théng tin

2016 111 Cong nghé da phuong tién
2016 318 Cong nghé thong tin

2016 183 Pién - Pién tir

2016 149 Dién tir - Vién thong

2016 133 K¢ toén

2016 118 Marketing

2016 116 Quan tri kinh doanh

2017 82 An toan théng tin

2017 83 Cong nghé da phuong tién
2017 204 Cong nghé théng tin

2017 103 Dién - Dién tir

2017 139 Dién tir - Vién thong

2017 65 K¢ toan

2017 72 Marketing

2018 112 An toan théng tin

2018 98 Cong nghé da phuong tién
2018 268 Cong nghé thdng tin

2018 85 Pién - Dién tir

2018 93 Dién tir - Vién thong

2018 103 K¢ toan

2018 99 Marketing

2018 96 Quan tri kinh doanh

2019 106 An toan théng tin

2019 99 Cong nghé da phuong tién
2019 241 Cong nghé thong tin

2019 59 Dién - Pién tir

2019 91 Dién tir - Vién thong

2019 112 Keé toan

2019 99 Marketing

2019 108 Quan tri kinh doanh

2020 66 An toan théng tin

2020 107 Cong nghé da phuong tién
2020 169 Cong ngh¢ thong tin

2020 42 Dién - Pién tir

2020 89 Dién tir - Vién thong

2020 71 Ke toan

2020 90 Marketing

2020 58 Quan tri kinh doanh

2021 63 An toan théng tin

2021 96 Cong ngh¢ da phuong tién
2021 190 Cong ngh¢ thong tin

2021 106 Dién - Pién tir

2021 126 Dién tir - Vién thong

2021 76 K¢ toan

2021 71 Marketing

2021 50 Quan tri kinh doanh
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Két qua lay tong sb lugng sinh vién tring tuyén qua cac nim nhu bén dudi:
Bang 2.3.2: Bang dir ligu tong sé lweng sinh vién trang tuyén qua cac nim

ds y

b | 2015-01-01 1255
20170101 748
2018-0101 954
2019-01-01 915
2020-01-01 692
2021-01-01 778

Két qua Iy tong s lugng sinh vién tring tuyén nganh cdng nghé da phuong tién qua

cac nam nhu bén dudi;

Bang 2.3.3: Bang dir liéu tong sé lweng sinh vién trang tuyén nganh céng nghé da

phuwong tién qua cac nam

ds ¥

b | 2016-01-01 111
2017-01-01 83
2013-01-01 93
2019-01-01 99
2020-01-01 107
2021-0101 95

Nhin chung dit liéu tuyén sinh phu thudc vao quy ché, quy dinh cua B giéo
duc va dao tao. Vi vay ta thay dit liéu c6 su thay doi rat I6n, nhin vé con sb téng quat,
nhu trén bang 2.3.2 dit liéu ¢ su bién d6i I6n nhat 13 & nam 2020, do nam 2020 c6
chinh sach thay d6i tir Bo gido duc va dao tao.

Nhung nhin riéng nganh Cong nghé da phuong tién tuy niam 2020 so luong
sinh vién trdng tuyén giam manh, nhung s lwong sinh vién tring tuyén nganh Céng
nghé Pa phuong tién lai ting, va qua cac nam nganh nay khong cé sy bién dong

nhiéu.
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2.4. Ap dung mé hinh Prophet cho dir liéu

Prophet c6 tinh khoa hoc vi da dugc nhiéu nha khoa hoc nghién ciru dé van
dung vao dy bao dit liéu chudi thoi gian. V& su phi hop voi bai toan du bao sb licu
tuyén sinh thi c6 thé thay Prophet c6 nhiéu loi thé dic biét hiru ich cho mot du &n
du bao dinh huéng thuc té. Mot trong sé d6 1a tinh dé sir dung, chi can mét vai dong
m& va hau nhu khong can thém kg thuat phuc tap nao dé c6 mot duong du béo co

s& tot.

Vé dac tinh thoi gian, xu hudng va tinh thoi vu duoc tao ra mot cach rat ty
nhién — loai bo cac tinh nang phuc tap duoc yéu cau boi cac mé hinh khac nhu
dudng trung binh, do tré,... Mot loi thé 16n so véi cac mo hinh tu dong phuc hdi (vi
du ARIMA) 1a Prophet khdng yéu cau chudi thoi gian ¢é dinh, ma 1a mét thanh

phan xu huéng duoc tao ty nhién.

Qua phan phan tich thi dit liéu tuyén sinh 1a dix liéu dic thi caa nganh, chi voi
siu nam lién tuc tir nam 2016 dén 2021 c6 cung hinh thirc xét tuyén, va chi véi séu
dong dit liéu thi khéng du dé dap ung tinh mua vu trong thuat toan prophet vi di liéu
mua vy phai thé hién qui luat lap di 1ap lai trong chudi thoi gian. Ching ta can quan
sat qui luat d6 trong mot khoang thoi gian dai d@é nhan dinh duoc tinh moa vu s& 1ap
lai theo mot s6 chu ky phd bién chiang han nhu:

- 4 qui trong 1 nam: Thuong thé hién & cac chudi nhu GPD

- 12 thang trong 1 nam: Céc chudi lién quan téi doanh thu, doanh sé, du lich

- 7 ngay trong 1 tuan: Cac chudi lién quan t&i qui luat mua sam, tiéu dung, giai
tri

Vi dir liéu khong c6 tinh chu ky va dir liéu cling khong bi anh huong boi ngay
nghi, ngay 1&. Bén canh d6 prophet c6 thanh phan xu hudéng g(t) dugc tao ty nhién,
khéng yéu cau chudi thoi gian cé dinh, nén khi p dung thuat toan Prophet thanh phan
can quan tam 1a g(t) - 1a ham dai dién cho xu hudng.

g(t) c6 thé thyc hién 2 mé hinh xu hudng 1a md hinh Logistic growth va Linear

growth. Trong mé hinh Logistic growth can biét trudc diém b&o hoa va xt Iy di lidu
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tang truang phi tuyén tinh véi ¢ bdo hoa [7]. Tang truang phi tuyén tinh c6 bao hoa
- Giai doan ting trudng ban dau xap xi theo cap s6 nhan (hinh hoc), khi bit dau béo
hoa, ting truong cham dan dén tuyén tinh (s6 hoc) va khi dén thoi gian cudi cung
trong chudi thoi gian du béo, toc d6 ting truong s& dirng lai [8].

; Saturation Limit

/

/]
1
/
]

Pure Exponential Growth /
\ /
/ b )
/ Exponential Growth
1963 7/ with Saturation
: /
Present State ? //

Ny

|-—cilca 30 yrs.—~
/

SIZE

DATE

Hinh 2.4.1: M6 hinh Prophet Logistic Growth
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Cong thuc tang trudng theo Logistic Growth:

f@ = ==
Hinh 2.4.2: Cong thire tang trwéng theo Logistic Growth

Trong do:

- x9: gia tri cua Ham sigmoid.

- L: gi6i han, gié tri toi da caa duong cong.

- k: toc d6 tang trudng logistic, do doc cua duong cong.

So v&i mé hinh Logistic, Linear growth dugc diéu chinh don gian hon, nhung
rat hitu ich. Cac pham vi khac nhau cuaa x, cac méi quan hé tuyén tinh khac nhau xay
ra:

- M6t md hinh tuyén tinh duy nhat c6 thé khéng cung cap giai thich hoic mé

ta day du.

- Breakpoints la gia tri cua x khi d6 doc thay d6i.

- Giatrj cua cac breakpoints c6 thé duoc biét truéc hoic c6 thé khong duoc

biét trudc khi phan tich, khi chua biét thi breakpoints phai duoc wdc tinh

Theo mic dinh Prophets sir dung Linear growth. Véi dic diém 1a téc do ting
trudng khong ddi thi mo hinh nay 1a phil hop nhét khi khong c6 su ting truéng bdo

hoa.
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15
.

Hinh 2.4.3: M hinh tuyén tinh tirng manh

Cong thirc mo hinh tuyén tinh ting manh:
y=PotPix+ fr(x—c)" + &

Trong d6: ¢ 1a gia tri cia breakpoints.
C6 thé viét:
B, + Bx x<c
Z{BO— B+ (B, +B,)x ;x>c
Chng ta c6 thé diéu chinh cac thong sé nay (thanh phan xu hudng) trong mé
hinh Prophet bang cach dit cac diém ngét (con dugc goi 1a changepoints).
DPau vao caa md hinh 1a mot dataframe c6 2 cot ds va cot y. Cot ds (viét tat
cuia datestamp) 1a cot duge dinh dang kiéu thoi gian, thuong 12 YYYY-MM-DD hoic
YYYY-MM-DD HH: MM: SS. Cot y phai la gia tri s thuc twong wng véi moc thoi

gian.
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Két qua cua thuat toan Prophet 1a bang chira céc thong sb sau:

Bang 2.4.1: Bang dir liéu chira c4c thong sé cia thuit toan Prophet

Ds YHAT YHAT LOWER YHAT_UPPER
3255 2017-01-15 | 8.211542 | 7444747 8.903545
3266 2017-01-16 @ B.536553 | 7.847804 2.211145
3267 2017-01-17 : B.323968 : 7.541829 2.035441
3258 2017-01-18 @ B.156621 @ 7404457 8.530642
3269 2017-01-19 @ B.1s68561 @ 7.43BB6S 8.9086568

Trong do:

- ds: dai dién cho thoi gian tuong tng vai gia tri du bao duoc
- yhat: gia tri du bao duoc

- yhat lower: gié tri I6n nhét c6 thé xay ra

- yhat upper: gié tri nho nhat c6 thé xay ra
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2.5. Panh gia va lwa chon mo hinh phat trién hé théng quan ly

Gidi thiéu tong quan vé mé hinh ba 16p:

( User Inteface ‘

Views render in browser, CLI, Win from,...

JSON object,

i A .~ S |
' '
. [ Controller Layer ] -
. App.Controllers, Event listeners,... <
'

Data Transfer
Object

'
:
'
Business Logic Layer -
Handler logic, Computing logic.... '
'
'
'
'
'
'

Data Access Layer
Persistance data, query data,...

¥

—

Database

Hinh 2.5.1: M hinh phat trién hé théng

Trong do:

User interface: 1a phan giao dién tuong tic véi ngudi dung nhu web
browser, winform,... Pay 13 noi ngudi dung gui cac yéu cau RESTful téi
hé théng.

Controller Layer: twong ty nhu & trén, 1a mot diém dau vao cua service, 1a
noi nhan cac goi tin yéu cau va phan hoi vé User interface. Layer chiju trach
nhiém xu ly cac logic routing, kiém tra tham s, chuyén tiép request,...
Business Logic Layer: 1a 1op xt ly chinh cac business cua hé théng. Khi
nhan cé&c yéu cau tir Controller layer, tuy vao loai yéu cau s& c6 cach x ly,
tinh toan khac nhau. Nhitng yéu cau can dén dix liéu hay thay doi dit liu
s& duoc 16p nay day xudng Data Access Layer tinh toan.

Data Access Layer: 1a 16p duy nhat c6 thé truy van dén database cua
service, layer thuc hién cac thao tac c6 lién quan dén dit liéu nhu (select,

insert, update, delete,...).
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Viéc phan chia thanh céc 16p khéac nhau gidp cho ching ta dé dang phat trién
va bao tri hé thdng. Céc I6p dam nhan vai trd khac nhau, giam su phu thudc gitra cac
I6p khi hé théng phat trién. Bdng thoi cac 16p dugc phan tach gilp ching ta cé thé
tai sir dung lai kha nhiéu, tiét kiém dugc thoi gian xay dung. Vi vay md hinh ba 16p
phU hop dé lwa chon phét trién hé thong.

2.6. Céc IDE va ngdn ngir 1ap trinh sir dung dé phat trién hé théng

IntelliJ 12 mot IDE hd tro nhiéu hé thdng, dong thoi hd trg mé rong database
editor va UML designer [9], cho cac tinh nang chay thur Ul, bao vé code, tich hop
Git, tich hop kiém soat cac phién ban, hd trg nhiéu cong cu phét trién va g& 15i cho
hau hét nhiing servers. Java 1a mot trong nhitng ngén ngi lap trinh hudng dbi twong.
N6 duoc st dung trong phat trién phan mém cu thé nhu céac trang web, cac tng dung
trén windows, game hay tng dung trén céc thiét bi di dong. Vi vay su két hop cua
ngbn ngtr Java dung trong IDE IntelliJ 1a lua chon thuan lgi cho viéc xay dung API
backend.

ReactJs 1a mot thu vién Javascript duoc phat trién bai Facebook[10], dung dé
xay dung giao dién ngudi dung. N6 gilp xay dung cac ung dung Ion, ¢6 nhiéu thao
tac phirc tap tir ngudi dung. Rat nhiéu trang web 16n da ap dung React vao viéc xay
dung UI nhu: facebook.com, wordpress.com, airbnb.com, dropbox.com,... Bén canh
do, thu vién nay khong chi hoat dong trén phia client, ma con dugc render trén server
va cd thé két nbi vai nhau. Su két hop cua reactJs va IDE Visual Code 1a mot lya tét
dé xay dung giao dién cia hé thong

MySQL I mét hé théng quan tri co sé dit liéu md nguon mé hoat dong theo
md hinh client-server[11]. MySQL quan ly dit liéu thong qua cac co s& dir liéu. Mdi
co so dit liéu cd thé ¢ nhiéu bang quan hé chaa dir lieu. MySQL ciing ¢6 ciing mot
cach truy xuat va ma lénh tuong tu véi ngdn ngit SQL, do d6 luan vian chon MySQL
dé xay dung co so dir liéu cho hé théng.

Streamlit l1a cong cu duoc xay dung vai muc dich danh cho Machine Learning
Engineer[12], tao ra giao dién web nhu Jupyter notebook. Piém dic biét khac vai

Jupyter notebook I Streamlit khdng phai hién thi code, gilp cho ban c6 thé tao ra


http://facebook.com/
http://facebook.com/
http://facebook.com/
http://facebook.com/
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san pham c6 tinh hoan thién cao, 1a mét lya chon thich hop dé thao tac lua chon va
xem két qua du bao.

Su két hop cua cac IDE va cac ngbn ngit 1ap trinh trén trong mé hinh Iap trinh
ba 16p vira gitip ngudi 1ap trinh quan 1y souce nhanh hon, dac biét la cdng tac duy tri,
phat trién hé thong rat d& dang vé sau. Qua qué trinh phan tich nhitng cong cu va ngbn

ngit & trén ta xay dung duoc so d6 phat trién hé thong nhu bén dudi:

Front end (React]S) Back end (Java)

L J

k .
Streamlit ;

Prophet library (Python) Database (SQL)

Y

Hinh 2.6.1: M hinh so d6 phat trién hé théng



2.7. Thiét ké co sé dir liéu

] districts
id BEGINT
provine_id BIGINT

e H—
code VARCHAR({45)

namie VARCHAR (100}
>

EENENENEEN

| provinces r — g

id BEGINT
code VARCHAR({45)  |g— —
name VARCHAR{100)

1

I
> [
|
I
I
I

— <

_| priority
id BIGINT
code VARCHAR(45)

name VAR CHAR (200}

bonus_scomm FLOAT
>
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id BEGINT

code VARCHAR(45)
identify_number VARCHAR(45 )
full_name VARCHAR (100}
day of birth DATE

phone VARCHAR [45)

gender VARCHAR([45)
provine_id BIGINT

district_id BIGINT

raca_id BIGINT

regicn_id BIGINT

pricrhty_id BIGINT

mizjor_id BIGINT

com bination W ARCHAR{45)
first_subject_code VARCHAR[45)
first_subject_score ALOAT
second_subjed_oode VARCHAR(45)
second_subjed_score FLOAT
third_subject_oode WVARCHAR[45)
third_subjed_score FLOAT
high_school_score ALOAT
classificstion VARCHAR{45)
conduct V ARCHAR (45 )
aspiration_numbsar INT
matriculation_scom FLOAT

plus_score ALOAT

I—H
|
|
|
>
I__H_
I
I
I
I
o
I_H"'
|
|
|
o
—
|
|
|
1

—| regions
id BEESINT
cods VARCHAR{45)
nams VARCHAR (45}

plus_scorz DOUEBLE
>

__| majors
id BIGINT
code VARCHAR(45)

name VAR CHAR (100}
>

| race

id BIGINT
code VAR CHAR(45)

name VARCHAR(45)
>

| matriculation_score ¥
id BEGINT
wear INT
mizjor_code VARCHAR{45)
targets INT

saore ALOAT

Hinh 2.7.1: Mb hinh téng quan co sé dit liéu

Tir mo hinh co s¢ dit liéu ta cé chi tiét cac bang trong CSDL nhu sau:

Bang 2.7.1: Bang CSDL Area

Bang area: luu thong tin 8 viing mién cua ca nudc ta:

STT | Trwong dir ligu Kiéu dir ligu Mo ta
1 |id BIGINT Khoa chinh cua bang, la ma tu tang
2 | code VARCHAR(5) M3 viing mién
3 | name VARCHAR(100) | Tén viing mién ciia nudc ta
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Bang provinces: luu thong tin cac tinh theo viing mién cia nudc ta:

Bang 2.7.2: Bang CSDL Provinces

STT | Trwong dir liéu Kiéu dir liéu M6 ta
1 |id BIGINT Khoa chinh cua bang, 1a ma ty ting
2 | code VARCHAR(5) Ma tinh
3 | name VARCHAR(100) | Tén tinh
4 | area_id BIGINT M3 viing mién
- Bang districts: luu thong tin c&c quan, huyén theo tinh:
Bang 2.7.3: Bang CSDL Districts
STT | Trwong dir liéu Kiéu dir liéu M0 ta
1 |id BIGINT Khoa chinh cua bang, la ma ty tang
2 | province_id VARCHAR(5) Ma tinh
3 | code VARCHAR(5) Ma quan, huyén
4 | name VARCHAR(100) | Tén quén, huyén
- Bang regions: luu thong tin khu vire va diém cong ting khu vuc:
Bang 2.7.4: Bang CSDL Regions
STT | Trwong dir lidu Kiéu dir liéu M6 ta
1 |id BIGINT Khoa chinh ctia bang, 1a ma tu ting
2 | code VARCHAR(5) Ma khu vyc gom: 1, 2, 2NT, 3
3 | name VARCHAR(100) Tén khu vuc gom: Khu vire 1, Khu vire
2, Khu vuc 2 nong thon,...
4 | plus_score DOUBLE biém cdng tuong ung vai tirng khu vuc
- Bang race: luu thong tin tat ca dan toc trén nudc ta:
Bang 2.7.5: Bang CSDL Race
STT | Trwong dir liéu Kiéu dir lidu Mo ta
1 |id BIGINT Khoa chinh cua bang, la ma tu tang
2 | code VARCHAR(5) Ma dan toc: DTO1, DT02,...
3 | name VARCHAR(100) Tén dén tdc
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Bang priority: luu théng tin ddi tuong wu tién:

Bang 2.7.6: Bang CSDL priority

STT | Truwong dir liéu Kiéu dir liéu M6 ta
1 |id BIGINT Khoa chinh cua bang, 1a ma ty ting
2 | code VARCHAR(5) M3 ddi twong uu tién
3 | name VARCHAR(100) Tén d6i tugng wu tién
4 | bonus_score DOUBLE Diém cong theo ting doi tuong uu
tién

Bang majors: luu thong tin tit ca cac nganh dang tuyén sinh tai Hoc vién:

Bang 2.7.7: Bang CSDL majors

STT | Truwong dir liéu Kiéu dir liéu Mo ta
1 |id BIGINT Khoa chinh cua bang, la ma tu tang
2 | code VARCHAR(5) Ma nganh
3 | name VARCHAR(100) | Tén nganh
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Bang examinees: luu thong tin chi tiét cia tirng thi sinh/ sinh vién, bao gom

thong tin ca nhan, thong tin tuyén sinh, dit liéu két qua hoc tap:

Bang 2.7.8: Bang CSDL examinees

STT Trwong dir liéu Kieu dir ligu M6 ta

1 |id BIGINT Khoa chinh cua bang, 1a ma ty ting

2 | code VARCHAR(20) | S6 bao danh

3 | identify_number VARCHAR(20) S6 CMND/ CCCD

4 | full_name VARCHAR(20) Ho va tén

5 | day of birth DATE Ngay thang nam sinh

6 gender VARCHAR(5) G161 tinh

7 | province_id BIGINT Ma tinh

8 | district_id BIGINT M3 huyén

9 |race_ id BIGINT Ma dan tdc

10 | region_id BIGINT Ma khu vuc

11 | priority_id BIGINT Ma tht tu uu tién

12 | major_id BIGINT Ma nganh

13 | combination VARCHAR(45) | M t6 hop

14 | first_subject_code VARCHAR(45) M& mon 1

15 | first_subject_score FLOAT DPiém moén |

16 | second_subject_code VARCHAR(45) M& mon 2

17 | second_subject_score FLOAT Diém mon 2

18 | third_subject_code VARCHAR(45) M& mon 3

19 | third _subject_score FLOAT DPiém mén 3

20 | high_school score FLOAT Diém trung binh 16p 12

21 | classification VARCHAR(45) Hoc luc

22 | conduct VARCHAR(45) Hanh kiém

23 | aspiration_number INT Thir tu nguyén vong trang tuyén

24 | matriculation_score FLOAT Diém trang tuyén

25 | year DATETIME Nim trang tuyén

26 | admission TINYINT(1) Panh diu sinh vién nay c¢6 nhap hoc
hay khéng

27 | email VARCHAR(255) | bai chi Email

28 | address TEXT Dia chi

Ngoai ra con ¢ 2 bang chira thong tin ciia hinh thirc xét tuyén két hop va xét tuyén

dua vao ky thi danh gid nang luc:

Bang xettuyenkethop: Ivu thong tin hinh thirc xét tuyén két hop mdi nim

clia timg nganh, sau khi ngudi dung dién thong tin vao form thém thong

tin xét tuyén két hop va bam niit “Thém”, tat ca dit liéu trén form s& dugc

insert vao bang 2.7.9
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Bang 2.7.9: Bang CSDL xettuyenkethop

STT Truong dir liéu Kiéu dir liéu Mo ta
1 |id BIGINT Khoa chinh cua bang, 1a ma ty ting
2 | year DATETIME Néam xét tuyén
3 | major_id BIGINT Ma nganh
4 | dangki BIGINT S lugng sinh vién ding ky
5 | trungtuyen BIGINT SO lugng sinh vién tring tuyén
6 nhaphoc BIGINT SO Iugng sinh vién nhap hoc
- Bang xettuyenkythinl: Iuu théng tin hinh thirc xét tuyén dya vao ky thi
danh gia nang lyc mdi nam cua tirng nganh, sau khi ngudi dung dién thong
tin vao form thém théng tin va bAm nat “Thém”, tat ca dix liéu trén form s&
duoc insert vao bang 2.7.10
Bang 2.7.10: Bang CSDL xettuyenkythinl
STT Truong dir liéu Kiéu dir liéu Mo ta
1 |id BIGINT Khoa chinh ctia bang, 1a ma tu tang
2 | year DATETIME Nam xét tuyén
3 | major_id BIGINT Ma nganh
4 | dangki BIGINT SO lugng sinh vién dang ky
5 | trungtuyen BIGINT S6 lugng sinh vién trang tuyén
6 | nhaphoc BIGINT SO lugng sinh vién nhap hoc
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Chuong 3: TRIEN KHAI UNG DUNG

3.1. Gi6i thiéu téng quan vé mé hinh hé théng trién khai

M6 hinh hé théng website gdm cac chic ning chinh 1a quan Iy 3 hinh thtc xét

tuyén va du bao. Trong chirc niang quan ly, ¢d chia 3 hinh thic xét tuyén:

- Xét tuyén két qua thi THPT:

e Quan li danh sach.
e Thém danh sach tring tuyén.
e Thém danh sach nhap hoc.
- Xét tuyén két hop.
- Xét tuyén dwa vao ky thi danh gia ning luc
Tiép theo 1 chirc ning du bao, chi tiét chic nang gom:

- Du béo s6 luong hd so tring tuyén, sé lugng sinh vién nhap hoc cho 3 hinh
thirc xét tuyén néu trén theo nganh hoic theo viing hoic theo dbi twong uu
tién,... tuy chon ¢ menu.

- Xuét ra @6 thi thé hién cac thong tin thong k&, du bao.

Sau khi 4p dung mé hinh 3 16p va xay dung co s& dir liéu, viéc tiép theo 12 tién hanh
xay dung phan backend. Gém cac API:

- API get token: response cua APl nay la chudi accessToken, ding lam
authorization cho cac API khéc.

- API get by id: response cua API nay la json théng tin cua sinh vién theo id
(ma sinh vién), API nay duoc goi trong phan xem thdng tin sinh vién trén
Ul.

- API create: body API l1a chudi Json thé hién thdng tin cua sinh vién, khi
ngudi ding can thém ting sinh vién trén giao dién, API nay s& duoc goi.

- APl import: body cia APl import la cap key: file twong tng véi value: “file
excel can import”, chitc niang nay dung dé insert hoic update tat ca cac

record trong file excel xuéng co so dir ligu.
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Hinh 3.1.1: Source code backend trén IntelliJ

Phén front end duogc viét bang ngdn ngit react)s trén IDE visual studio code:

File Edit Selection View Go Run Terminal Help t I tudio Code

DEBRELE

Hinh 3.1.2: Source code font-end trén IDE visual studio code

3.2. Thuc té trién khai wng dung
Form dang nhap: cho phép ngudi quan 1y ding nhap vao hé thong;
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PANG NHAP

* Tai khoan

babui

* Mat khdu

Rememlber me

Bang nhap

Hinh 3.2.1: Giao dién form ding nhip

Sau khi diing nhap thanh cong thi vao trang quan 1y tuyén sinh:

Quan Iy tuyén sinh R Quan li danh sich
B x Quén li thi sinh
M3 sinh vidn Whip hoc:
3723
. Nam truny . Didm trum ) L B
ST SBD Ho tén Ngaysinh  Giditioh Nganh tring tuyén 9 tdhgp  Nguydnveng " Diégmcing  Mamon1  Biémmon1  Mamén2  Bidm
) Xt tupén kit hep ~ tuyén tayén
1 0014088 DANG LE TUAN ANH W02 Mam Céng ngh ds phuong tién 2 A00 5 23 0 ™ 84 u
2 24005414 TA THI HOANG ANH 10/02/2002 e Céng nghd d phuong tién 2 oo 1 28 0 ™ 8 A
3 4009298 LUONGTHINGOCANH  29/06/2002 na Céng nghi da phufang tign 2020 A0 1 2185 0 © 72 u
! 53011001 B BOAN GlA BAO o4z Mam Céng nghi da phuong tign 220 00 1 2535 0 ™ 85 u
S009947  PHAMTHIHONGCAM 270472002 na Céng nghi & phuang tér 2020 A0 1 253 0 © 88 u
02026367 NGUYEN TAM CHIEN 26/07/2002 Nam Céng nghé da phiiang tign 2020 At 1 % 0 © 9z u

Hinh 3.2.2: Giao dién trang quan Iy tuyén sinh
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G161 thi€u cac chirc nang trong menu cua trang quan 1y quan ly:

G Xét tuysn két qua THPT A

Quan li danh sach

Thém ds tring tuyén

Thém ds nhip hoc

A Xét tuydn két hap v
G Xet t'.,l:fé:"l ki thi ©GMNL b
® Du bdo

Hinh 3.2.3: Giao dién cac chirc ning trong menu ciia trang quan ly tuyén sinh

Menu gdm théng tin 3 hinh thic xét tuyén va muc du bao. Dau tién 1a muc

“Xét tuyén két qua THPT” gdm 3 chirc ning bén trong:
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Quan ly tuyén sinh

[5 xéttuyén ket qua THPT A |

o Quan Ii danh sach

=  Thém ds trdng tuyén

o Thém ds nhép hoc

GA Xét tuyén két hgp -~
= Nhé&p théng tin

GR) Xét tuyén ki thi BGNL ~
o  Nhap théng tin

@ Du bao

Hinh 3.2.4: Giao dién ciia muc “Xét tuyén két qua THPT”

Chure nang dau tién cua muc “Xeét tuyén két qua THPT” 1a “Quan i danh sach”,
nguoi dung cd thé xem dir li€u, va tim ki€ém dir li€u mong muon xem, co6 thé tim kiém
theo s0 bao danh, theo nganh, theo nam, theo khu vuc,...

Quan li thi sinh

3723
) Nam tring . . Diém tring . - . :
ST SBD Ho tén Ngay sinh Gidi tinh Nganh tring tuyén - Téhgp  Nguyén vong i Didmeong  Mamén1  Bimmon1  Mamon2  Biém
uyén uyén
1 40014088 DANG LE TUAN ANH 30/11/2002 Nam Céng nghé da phugng tin 2020 AD 4, ] T 84
2 44005414 TA THI HOANG ANH 10/02/2002 ] Céng nghé da phucng tién 2020 Dol 1 238 0 T ] VA
3 44009238 LUGNG THI NGOC ANH 29/06/2002 ] Céna nahé da ohudna tién 2020 400 1 2395 0 T

Hinh 3.2.5: Giao dién chirc nang “Quan li danh sach” thi sinh
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- Ngoai ra, ngudi dung co thé tao thém dit liéu khi c6 nhu cau bd sung di

liéu, dé tao mdi, chon nat “Tao mo1™:

LhFL

Hinh 3.2.6: Giao di¢n chirc ning chon nut “Tao méi”

- Sau khi nhin “Tao méi” thi form nhap thong tin s& hién thi va nhap day du

thong tin theo mau, sau d6 chon nut “Tao m&i”
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Tao madi

[ rooma |

Hinh 3.2.7: Giao dién form thém méi thong tin mgt thi sinh
Mot thong bao “Tao thanh cong” s€ xuat hién va hién 1én hang dau tién
trong bang néu nhap day du dir liéu hodc mot thong bao 16i thiéu dir lidu

hay dir liéu khéng ding dinh dang néu ngudi ding nhép sai thong tin.
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- Ngoai ra hé thong ciing cho phép ngudi ding chinh sira thong tin hodc x6a

thong tin trén giao dién. Pé stra hoic x6a, nguoi dung chon sé bao danh

cua sinh vién can x0a, h¢ thong s€ hién lén form dé sura hodc xo6a dit licu

cua sO bao danh da chon. N€u can sura thong tin thi nhap thong tin can stra

sau d6 bam nut “Luu thong tin thay d6i” hodc x6a théng tin thi bam nat

“Xoba”:

* Ho tén:

® Ngay sinh:

* Gidi tinh:

# Mganh tring :u‘,fé’"'

Bia chi:

¥ 54 dién thoai:

* Nhap hoc:

Thong tin chi tiet

PHAM TRUGNG AN

10/12/1998

Quan tri kinh doanh

Truting THCS va THPFT ©dng Du, Hém 129 Nguyén Chi
Thanh, Khdi 8, Phuding Tan An, Tp. Budn Ma Thudt, Dak

Lak P

0948233777

m [ Luu théng tin thay ddi

Hinh 3.2.8: Giao dién update thong tin m{t thi sinh

Chirc nang thtr hai trong muc “Xét tuyén két qua THPT” 1a “Thém ds trang

tuyén””:
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GR) Thém ds triing tuyén ®

Import danh sach trding tuyén

Buéc 1

Budc 2: [ Choose File ]

Hinh 3.2.9: Giao dién “Thém ds tring tuyén”

Chtrc ning ndy dé ngudi dung import file excel két qua tring tuyén vao hé thong, va
dir li¢u s€ dugc ghi vao co s¢ dir ligu. bé import, can chon nim (s€ co tor nam 2016
dén nam 2021 khi chon combobox), sau d6 can chon file excel danh sach trang tuyén
va chon nat “Import”. File import “Thém ds tring tuyén” cin phai ding dinh dang

nhu hinh bén dudi:

A B C D E F G H 1 ] K L M N|O|P|Q|R S T U v
1| HOQC VIEN CONG NGHE BUU CHINH VIEN THONG - CO SO TAI TP. HO CHI MINH
2

Gi¢i | Minganh Mitd hop | Thietw NV | Biém Diém BT |[KV| Nimtét
& Ngiy si N &n nganh tri én | § s én | Ménl | Mén2 | Mén3 S ié

. STT| SBD Ho tén Neiysinh | o ring tuvén Tén nginh tring tuyén {ring tuydn | ring tuyéa |ring fuyén khk:::l:l 6n o0 63 | 57 | U | nghicp THPT Hoc lrc |Hanh kiém

1 [40014088 |[DANGLETUANANH [30/11/2002 |[Nam |7329001 Céng nghé da phureng tién 400 5 249 TO| 84/ LI| 8/HO|775 1 2020 Khi Tét
4

@]

2 |44005414 |TA THIHOANG ANH 10/02/2002 Nt 7325001 Cong nghé da phueng tign D01 1 233 T0 8| VA 875 NI | 68 2 2020 Khi Tét
5

3 |44009298 |LUONG THI NGQC ANH [29/06/2002 |Nit 7329001 Céng nghé da phureng tign A00 1 2395 TO | 72| LI [7.75|HO| 85 INT 2020 Kha Tét
6

4 |53011001 |VOBOAN GIA BAO 04/01/2002 |Nam  |7329001 Cong nghé da phuong tién LU 1 2535 TO | 86| LI §| HO | 8.25) INT 2020 Giot Tét
7

Hinh 3.2.10: Format dinh dang file Excel ciia “Thém ds tring tuyén” (Tir ¢t A téi
cot U)
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u v w X Y z AA AB AC AD AE AF AG AH Al AT

1 DANH SACH THI SINH TRUNG TUYEN

Diém TB [ TN cao | TN Ma tinh [M3 traéng

Hoc hrc |Hanh kiém | 0 7|7 " ;| HKTih | HKHuyén | HKXi . . Bién thoai Dia chi Email Pia chi nhin gidy bio Noisinh | Din téc| 88 CMND
3 16p12 | ding |trung cAp| 16p 12 16p 12
“Tha p - - —
) . 10Dk Dll I'h?n.h 03-Phutong T_rumlthHvCS va I}D}:Bmg]?u}-[fmlﬂ ) )

Kha Tit |77 ik phé Buin Ma | " 40 074 0946233777 Nguyén Chi Thanh, Khéi 8, Phuomg Tan An Tp. [PAKLAK  [Kinh  [241364654

4 Thugt [Buén Ma Thugt, Dk Lik
" N T2 Thi Hoang Anh - SDT 0798294608 - Lép N
Kh: Tét 7.7 44 - Bih 11 - Thanh 4“4 081 0798294608 sunnymon102@gmail com |12C12 - Trugng THPT Binh An, KP Binh Thung BINH Kinh 231440623

Duong  |phé D An DUONG

1, P Binh An, TP Di An, Tinh Binh Duong

Lumg Thi Neoc Azh - Lopl2A. Truomg THPT

” 44 - Binh 06 - Huvén . uongthingocanhl 2a@tayson. | - - N BINH . <
Ve @ 4p2 281202
Kha Tot 7.6 Dutong Dhi Gido 44 030 0353934169 <dbinbducng eduvn Tay Son - Ap 2. Tan Long. Phu Gido. Binh DUoNG Kinh 1281292785
6 o ik Duong
- " PR, (C6 Poan Lé Bach Théo. gido vién Trwong TH - .
: 53 - Tien 07 - Huyén Go = y TINH TIEN
: vé o - 478125 2007 o Vi Torch <3 o . S50
Gisi Tit st Giang Cong Tav 53 022 0975476325 | vobao#12002@emailcom  [Neuyén Van Tuoi, 3 Thanh Ny, huyén Go | - c Kinh (312502909

Céng Tay, Tién Giang

Hinh 3.2.11: Format dinh dang file Excel tiép theo ciia “Thém ds tring tuyén” (Tir
cOt V téi cft AJ)

Néu file khong ding dinh dang, hé théng s& bao 16i dinh dang file khong ding, hoac
import nhung khong chon file s& bao 131 chua chon file. Sau khi c6 két qua trung
tuyén, sinh vién s& lién hé v&i hoc vién dé 1am thu tuc va hd so nhap hoc, thong tin
vé sinh vién nhap hoc dugc luu & mot file excel khac gém cac cot: STT, S6 bao
danh, Ho va tén. Dé quan 1y danh sach sinh vién nhép hoc thi s€ c6 chilic nang la

“Thém ds nhap hoc”.

Churc nang thir ba “Thém ds nhap hoc” gitup cap nhat co sé dir liéu thong tin

sinh vién nhap hoc:

G} Thém ds nhp hoc )]

Import danh sach nhap hoc

Hinh 3.2.12: Giao dién chirc ning “Thém ds nhap hoc”

Chtre ning nay ciing thao tac import file excel giong nhu chirc niang “Thém ds tring
tuyén”, nhung format dinh dang dit liéu import ctia “Thém ds nhap hoc” s& khac so
véi format dinh dang dir liéu cia “Thém ds trung tuyén”. File import “Thém ds
nhap hoc” can phai dung dinh dang nhu hinh bén dudi:
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A | B . C | D
1 |
» DANH SACH SINH VIEN HOAN TAT THU TUC NOP HOC PHI, NHAP HOC., ...
3| KHOA 2020
.
5 86 TT 86 bio danh Ho va Tén sinh vién
6 1 02051360 TRAN GIA LONG
7 2 35009705 VO DUY TUNG
3 3 36001580 PHAM THI NGA
9 4 61001461 NGUYEN PHUGC DUY THINH
10 5 520026354 b0 THU GIANG
11 6 43002281 NGUYEN HOANG THIEN
12 7 49006719 HO GIA HUY
Hinh 3.2.13: Format dinh dang file Excel ctia “Thém ds nhip hoc”
Tiép theo trong menu 1a muc “Xét tuyén két hop”

Quén I§ tuyén sinh () Nhép théng tin @
G Xéttuyén két qua THPT A

a Quén li danh s&ch

STT Nam hoc Chuyén nganh & lugng dang ki 6 lugng tring tuyén 56 lugng nhap hoc
" Thémds ring yén 1 020 (Ctng nghé da phiong fién 1 ) .70
o Thém ds nhip hoc 2 01 C6ng nghé da phuang tign 100 80 10
3 a2 (Céing nghé da phuang tién %0 ] 9

G Xét tuyén két hop A

4 2023 Céng nghé da phugng tién 120 80 15

= Nhap thong tin
G XéttugnkithiDGNL v

@ Mirhan
® Dybdo

Hinh 3.2.14: Giao dién ctia muc “Xét tuyén két hgp”

Do hinh thirc xét tuyén két hop nay chi ¢6 & nim 2020 va 2021 tr¢ di, nén chirc
ning nay cho phép ngudi dung nhéap dit liéu tam dé c6 dir liéu phuc vu cho chirc
nang du bao.
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C3) Nhép théng tin

() Thém xét tuyén k&t hep

ST Nam hoc Chuyén nganh 5 lugng dang ki §6 ighg tring tuyén 56 luigng nhdp hoc
1 020 (ang nghé da phuang tién 100 &0 0

2 021 (ang nghé da phudng tién 100 &0 10

3 02 (Gng nghé da phuang tién 0 0 9

4 023 (ng nghé da phudng tién 120 80 15

Hinh 3.2.15: Giao dién form “Nhip thong tin” ciia hinh thirc “Xét tuyén két hop”

Dé nhap thong tin “Xét tuyén két hop” thi nhin vao nat “Thém xét tuyén két hop”
s& hién thi ra form “Théng tin chi tiét” va nhap vao cac thong tin nhu form, sau d6
bam nut “Thém” thi mot dong dir liéu vé hinh thirc “Xét tuyén két hop” s& luu vao

va hién thi lén giao dién.

Théng tin chi tiét
Xét tuyén két hgp
* Nim:
* Nghanh:
* 54 |udng dang kit
* 5§ lugng tring tuyér

* 58 lugng nhap hoc:

Hinh 3.2.16: Giao di¢n form “Théng tin chi tiét” ciia “Xét tuyén két hop”

Tiép theo trong menu 1a muc “Xét tuyén ki thi DGNL”
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Quan Iy tuyén sinh GR) Nhap théng tin

Xét tuyén két qua THPT  ~
a Quan li danh sach
STT Nam hoc Chuyén nganh $6 luong dang ki 56 lugng tring tuyén $6 luang nhap hoc
o Thém ds tring tuyén N . N
1 2020 Cong nghé da phudang tién 100 80 70

a Thém ds nhap hoc

B Xét tuyén két hgp A

o Nhap théng tin

& Xéttuyénkithi DGNL A

o Nhap théng tin

Hinh 3.2.17: Giao dién ciia muc “Xét tuyén ki thi PGNL”

Tuong tu nhu muc “Xét tuyén két hop” thi 1a chirc ning nay ciing chi do phép
ngudi ding nhap thong tin cho hinh thirc xét tuyén dua vao ky thi danh gia ning

luc.

() Nhip théng tin

(® Thém xét tuyén DGNL

STT Nam hoc Chuyén nganh 56 ludng dang ki 56 Iugng tring tuyén 56 Iugng nhap hoc

1 2020 Céng nghé da phifang tién 100 80 70

Hinh 3.2.18: Giao dién form “Nhip thong tin” ciia hinh thirc “Xét tuyén ki thi
PGNL”

Pé nhap thong tin “Xét tuyén ki thi DPGNL” thi ciing gidng nhu nhap thong tin ciia
“X¢ét tuyén két hop” 1a nhan vao nat “Thém xét tuyén DGNL” s& hién thi ra form
“Théng tin chi tiét” va nhap vao cac thong tin nhu form, sau d6 bAm niit “Thém” thi
mot dong dir liéu vé hinh thire “Xét tuyén ki thi DGNL” s& luu vao va hién thi 1én

giao dién.
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Thdng tin chi tiét
Xét tuyén DGNL
* Nam:
* Nghanh:
* 56 lugng dang ki:

* 5§ lugng tring tuydr

* 58 Iu'dng nhap hoc:

Hinh 3.2 19: Giao dién form “Théng tin chi tiét” ciia “Xét tuyén ki thi PGNL”

Muc cudi cung trong menu la chirc nang “Du bao”

Quan Iy tuyén sinh G?) Quan li danh sich

G Xét tuyén két qua THPT v | lithish

G Xét tuyén két hop v
Tao méi
G Xéttuydnkithi DGNL v
Ma sinh vién: Nhap hoc: Tim kiém Q

5449
Nam t Diém tru
ST SBD Ho tén Ngaysinh  Giditinh Nganh tring tuyén MY tghgp  Nguytnveng 00 Biéma
tuyén tuyén
1 HUI000089 PHAM TRUGNG AN 10/12/1998 Nam Quén i kinh doanh 2016 AGD 0 225 0

Hinh 3.2.20: Giao dién ctia muc “Dw bao” ¢ trang quan ly

Sau khi chon muc “Du bao” hé théng s€ mé mot trang moi dé nguoi dung thao tac
trén chirc nang dy bao nay. Chirc ning du bao ciing gdm c6 3 muc nhu trang quéan

Iy: “Xét tuyén dua vao két qua thi THPT”, “Xét tuyén dwa vao ki thi danh gia ning
luc”, “Xét tuyén két hop”.
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DU BAO SO LIEU TUYEN SINH DAI HOC

TAI HOC VIEN CONG NGHE BUU CHINH VIEN THONG

|E= X&t tuyén dwa vao Ki thi danh gia ndng luc = Xéttuyén két hop

Xét tuyén dua vao két qua thi THPT

+” Chon xem dif ligu theo!

Nganh|

Xem dif liéu theo Nganh

+ ¥em dit liéu tiing nganh theo __sélidu Nga nhé tung nam__
nam:
2016 -
+ Chon d&i tudng theo nganh: : CDD’ng n;he lLun; tin
in - Bign
M Bienti-vidnthéng
Tring tuyén - =R
An todn théng tin
B Marketing
M Quén tri kinh doanh

Céngnghé da phudng tign

Hinh 3.2.21: Giao dién tong quan gdém cic muc ciia trang du bao

O moi muc cia trang du bao déu c6 chung chirc nang xem dir liéu va du bao so liéu

theo timg hinh thirc tuyén sinh.

> Dau tién 1a muc du bao “Xét tuyén dua vao két qua thi THPT”
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DU BA0 50 LIEU TUYEN SINH BAI HOC

TAI HOCNIEN CONG NGHE BUL CHINH VIEN THONG

Xt tuyén dus vio kit qua thi THPT

5 i Nominh i i
= . Trinz e Thiche:

& lifu Mrlich qua chznim_

-
Dy dmin a8 s Thwz mime_
L)
- st T
100 - —
/——""" —
]
®
i fw
§
0
n
2016 m? 2008 2019 2000 o 0
YEaR
5 -
M
[PIES———

Hinh 3.2.22: Giao di¢n tong quan xem dir li¢u va du bao ciia muc “Xét tuyén dua vao
két qua thi THPT”
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O muc nay thi nguoi dung c6 thé xem va du bao theo nhiéu tiéu chi nhu (ving
mién, khu vuc vu tién, nganh,...) va hién thi dudi dang biéu d6 tron. Nén dau tién
nguoi dung phai chon xem dir li¢u theo mot ti€u chi trong cac ti€u chi nhu: vung

mién, khu vyc wu tién, tinh, d6i twong wu tién, nganh, ...

= Xét tuyén dva vao kit qua thi THPT = Xéttuyén dya vao ki thi danh gié nang luc = Xéttuyén két hop

Xét tuyén dua vao két qua thi THPT

o Chonxem i liéu theo:

‘.'ﬂgr"iér|

Viing mién

Khu vyc vu tién

—— ——

Hinh 3.2.23: Giao dién lwa chon mét tiéu chi dé xem dir liéu va dw béo

O tung tiéu chi dugc chon s& cho phép ngudi ding lya chon thém 1a xem di theo
cac tiéu chi con khac nhu: xem dir liéu theo timg nim hoidc qua cic nim cta cac ddi

tuong (tring tuyén, nhap hoc, tat ca).

Vi du ¢ day ta chon xem dit liéu theo Nganh thi c6 thé chon thém xem dix liéu
theo timg nim cua ting d6i twong (trang tuyén, nhap hoc,...) hoic cua tat ca ddi

tuong.
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Xét tuyén dua vao két qua thi THPT
4/ Chon xem dif liéu theo!

Mganh -

Xem dif liéu theo Nganh

+ Xem dil liu tiing nganh theo 54 lidu Ngénh 6tﬁng nam
nam:
2016 -

Céngnghé théng tin

BDign - Bign tif

Dign tii- Vifn théng
KEtodn

Antodn théng tin
Marlaeting

Quan tri kinh deanh

Céng nghé da phudng tién

+ Chon déi tudng theo nganh:

Tring tuyén -

Hinh 3.2.24: Giao dién xem dit liéu theo Nganh nim 2016 cia ddi twong tring tuyén

o Chon xem diligu theo:

Nganh

Xem dif liéu theo Nganh
o Xem 4 ligy tiing nganh theo nam: __56 ligu Nganh & tifng ndm__

2020 - Tring tuyén Thyc hec
o Chon 88 tdng theo ngank

Titcd -

Hinh 3.2.25: Giao di¢n xem dir li¢u theo Nganh nim 2020 ciia tit ca doi twgng

Hoic 12 xem dit liéu theo Nganh qua cac ndm cua ting ddi tugng (tring tuyén,

nhap hoc,...) hoic cua tit ca ddi tugng.
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__Soé lieuNganh qua cac nam__

S6 lugng SV triing tuyé&n qua tling nam

Béi tudng

300 An toan théng tin
Céng nghé da phudng tign
= 250 Céng ngh# thang tin
Y —— Dign- Dignti
i - i .
w200 Bign ki - Vién thang
2 \ K& tosn
] 150 Marketing
%‘D S, \ Quan tri kinh doanh
. —
S 100 % = — e 74
@ W
v
50
0
2017 2018 2015 2020 2021
Mam

Hinh 3.2.26: Giao dién xem dir liéu theo Nganh qua cac nim ciia di twong tring

tuyén

__56liéu Nganh qua céc ndm__
56 lugng SV thifc hoc qua tiing nam

56 lugng SV tring tuyén qua tiing nim

56 liging, SV trdng tuyén
By
#
7
\(
4

/\
(
/
|

S |udng SV tring tuyén

Hinh 3.2.27: Giao dién xem dir liéu theo Nganh qua cac nim ciia tat ca déi twong

Tiép theo 1a phan du béo thi tiy & ting tiéu chi (ving mién, nganh,...) ma nguoi
dung da chon & budc dau tién thi s& cho phép chon tiép s6 nam dy bao sap téi va
chon d6i twong (tring tuyén, nhap hoc,...) theo mét linh vuc nho cia tiéu chi d6 vi
du nhu nganh gom c6 (Céng nghé Pa phuong tién, Quan tri kinh doanh,

Marketing,...), trong tu néu tiéu chi Ving (Bic Bo, Pong Nam B9, ...).
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__Dui doan s6 liéu Theo nganh__

& Chon i tugng dy bio nganh

- Actual
o 56 ludng sinh vién triing tuyén W Forecast

S8 lugng sinh vién nhap hoc 1004 / \
C4STIEETT /

Cong nghé Da phudng tién
W Chon 56 nam du B3o nganh: 3 0]
s
2 = =
w01
20
2016 2017 2018 2019 2020 2021 2022 2023
YEAR
2022 98
2023 105

o Download k&t qua dy bdo
Hinh 3.2.28: Giao dién téng quan lya chon sé nim, chon di tweng dw bao theo mét
nganh nao dé

Khi d6i twong du bao 1a sb lugng sinh vién tring tuyén hoic nhap hoc thi ngudi
ding co thé xem chi tiét cho ting nganh.

__Dy dodn s6ligu Theo nganh_

- Actual
m Foracast

100 I / \

Hinh 3.2.29: Giao dién chon du bao mt nganh trong cac nganh cia tirng doi twong

Sau khi chon xong thi hé théng s& chay va két qua du bao s& dugc hién ra bén phai

menu goém co:

- Biéu d6 thé hién s liéu va duong tang truong theo dir ligu thyc va dir
liéu du bao

- Bang thong ké sé liéu du béo ¢ cac nam tiép theo
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__Du doan sé liéu Theo nganh__

+ Chon 4 nh
- ctual
© 56 lugng sinh vién tring tuyén - Forecast /
56 lugng sinh vién nhap hoc 100 — \
+ Chon nganh: /
80
Cong nghé Da phudng tién -
## Chon s6 nam dif bio nganh: S 60
ES
2 -+
40
20
2016 2017 2018 2019 2020 2021 2022 2023
YEAR
2022 98
2023 105

& Download két qua dy bdo

Hinh 3.2.30: Giao dién két qua dw bao hai nim téi (2022 va 2023) cia ddi twong
tring tuyén theo nganh Coéng nghé Pa phwong tién ciia muc “Xét tuyén dua vao két
qua thi THPT”

Ngoai ra ngudi ding con ¢ thé tai két qua du bao vé, khi tai vé dit liéu s& dugc

hién thi trong file excel theo format nhu hinh bén dudi:

ketquanhaphoc - Excel

Formulas Data
Yy —
0o E_K’C“t Calibri Sl - A A = ®- S WepTe General - = _# | Norm
5 Copy -~ =
Past o | - . = = = | £= 3= - - o oo Conditi | Fi it
avs = & Format Painter B 1 u s (o] s = = = | EE 2= E Merge & Center $ % * i Foorrr;alttl:ﬁnga' c"l'rarl:‘Iae'as
Clipboard 1) Font [F] Alignment [F) Mumber [F]
F13 2 I
A B C D E F
1 Dw bdo & ndm S8 Iwrong sinh vién tring tuyén
2 2022 98
-
3 (2023 105
4
5

Hinh 3.2.31: Giao dién format file excel két qua dw bao khi tai vé

Tiép theo 1a muc dy bao “Xét tuyén két hop™ va “Xét tuyén dya vao ki thi danh
gia nang lyc”. Khac véi myc “Xét tuyén dya vao két qua thi THPT” thi ¢ hai muc
nay sé& giéng nhau 1a déu chi cho xem dif liéu theo mot nganh nao d6 biéu dién dudi
dang biéu do cot gdm cac dbi twong (ding ky, trang tuyén, nhap hoc) va du béo di

lidu theo timg dbi twong clia mot nganh nao do.
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DU BAO SO LIEU TUYEN SINH DAI HOC

TAI HOC VIEN CONG NGHE BUU CHINH VIEN THONG

= Xéttuyén dua vao két qua thi

THPT

= Xéttuyén dya vao ki thi danh = Nét tuyén két hep

gia nang lwc

Xét tuyén két hdp

# Chon theo nganh %t tuyén
két hep:

Cng nghé Ba phu... =

Naém | Bé&ngky

2020 100
1 2021 100
2 2022 S0
2023 120

% S0 liéu tdng quan theo nganh %

hiLk

## Chon d8i tidng du béo xét tuyén
két hgp

56 lugng sinh vign tring
tuyén

56 lugng sinh vién nh3p

:)

hoc
## Chon nganh xét tuyén kit hgp:
Céng nghé Ba phudng... =

## Chon 25 nim du bdo xét tuyén

két hep:

1 +

__Du dodn s8 liéu theo nganh phugng phip xét tuyén két hgp__

e

e

{ bdo & ndm

0 2024

07820 200200 2m2m a3z

VEAR

56 ludng sinh vién tring tuyén

v

& Download két qué du bdo

Hinh 3.2.32: Giao dién tong quan xem dir liéu va dw bao ciia muc “Xét tuyén két

hqp”

Do hai muc nay gidng nhau nén chi trinh bay “Xét tuyén két hop”. Pau tién 14 xem

s0 liéu tong quan thi ngudi dung phai lwa chon mot nganh trong tat ca cac nganh dé

xem dir liéu.
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## Chon theo nginh x&t tuyén két hap:

Céng nghé Ba phudng tién -

Cdng nghé Ba phudng tién
Quan tri kinh doanh
Marketing

K& todn

Cdng nghé Théng tin

An todan Thong tin

Pién - Bién

Dvidem #0% UiAm thAnme

Hinh 3.2.33: Giao dién chon mét nganh dé xem dir liéu

Sau do6 dir liéu cta nganh dugc chon s€ hién thi ra ¢ bang bén dudi nganh dugc
chon va biéu dién bang biéu do cot phia bén phai.

= Xeét tuyén dya vao két qua thi THPT = Xéttuyén dwa vao ki thi danh giz nang luc = Xét tuyen két hop
. s
Xet tuyen ket hgp

% S0 liéu tong quan theo nganh %

¥ Chon theo nganh xét tuyén ket hop:
120 catesory
m— Ding kj
Cong nghé Da phudng tién m= Tning tuyén

= Nhap hoc

Nam  Dangky Tringtuyén  Nhip 100

2020 100 80

2021 100 80

2022 %0 70 &

2023 120 80

6 lugng sinh vién
2

20

Hinh 3.2.34: Giao dién s liéu tong quan theo nganh Céong nghé Pa phwong tién qua

cAc nidm ciia cac ddi twong (ding ky, tring tuyén, nhip hoc)

Tiép theo phan du bao ciing gidng nhu muc “Xét tuyén dya vao két qua THPT” thi
du bao nay ciing cho phép nguoi ding chon dbi twong (triing tuyén, nhap hoc,...),
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chon tiép sé nam du bao sap téi theo mot nganh nao d6 trong tong cac nganh cua
truong c6 tuyén sinh nhu nganh Cong nghé Pa phuong tién, Quan tri kinh doanh,
Marketing,...

Sau khi lya chon xong két qua du bao s& dugc hién ra bén phai menu gdom co:

- Biéu dd thé hién sb liéu va duong ting truong theo dir liéu thuc va dir
liéu du bao.

- Bang thong ké s6 lidu dy bdo & cac nam tiép theo va co thé tai vé biéu
dién duéi dang file excel.

__Dudoan s6 ligu theo nganh phudng phap xét tuyén két hgp__

 Chon d6i tugng du bao xét tuyén két hap

o S8 luigng sinh vién tring tuyén W Forecast
SG lugng sinh vién nhap hoc 704

 Chon nginh xét tuyén kéthgp:
Cong nghé Da phudng tién
i

 Chon 55 nim dy bdo xét tuyén két hap: S
2

g

1 +

202001 202007 202101 202107 202201 202207 202301 202307 2024-01
YEAR

2024

& Download két qué dy béo

Hinh 3.2.35: Giao dién két qua dw bao nim téi (2024) cia ddi twong tring tuyén theo
nganh Cong nghé Pa phuong tién ciia muc “Xét tuyén két hop”
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Chuong 4: PANH GIA KET QUA THU NGHIEM

4.1. Két qua thuc nghiém

Phan sau 1a qua trinh kiém chiing két qua du bao khi 4p dung thuat toan
Facebook Prophet trén sé liéu cia nganh Cong nghé da phuong tién tir nim 2016 dén
nam 2021.

Phan phan tich du bao duoc xay dung trén Google Colaboratory. Muc dich
ctia Google Colab d6 chinh 13 hd trg chay code Python truc tiép thong qua trinh duyét
web, mét cong cu thich hop cho viéc phén tich dir liéu, machine learning va giao
duc[13].

o |!pip install fbprophet
lpip install -U -g PyDrive

Hinh 4.1.1 : Lénh cai dit moi truong

Hinh 4.1.1 1a doan m& ngudn Python dé cai dat thuat toan Prophet va cai dat

PyDrive dé Iy dir liéu tir googleDrive.

Sau khi cai dit moi trudng va import cac thu vién can thiét. Sau do tién hanh
tao file c6 dudi .CSV dé luu thong tin sb lwong sinh vién tring tuyén cua nganh Cong
nghé da phuong tién tir nim 2016 dén nam 2021. File gom 2 cot ds va y, tuong Gng
véi thoi gian va sb luong sinh vién. Viéc tiép theo 1a upload file 1én google drive dé

doc data tir Google Colab
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[16] # 1. doc file csv tir Google Colab
auth.authenticate_user()
gauth = GoogleAuth()
gauth.credentials = GooglaCredentials.get_application_default()
drive = GoogleDrive(gauth)
#https://drive.google.com/file/d/112ekt8pao8QXdBOsPETNIGbHXNmM]IvsG/view?usp=sharing
fileDownloaded = drive.CreateFile({'id': "1]2ekt8pateQXdE8sP8TN1GbEHXNM]IvsG'})
fileDownloaded.GetContentFile( 'nganhCNDPT.csv')
# 2. Ldy dit 1iéu tir file csv duva vao DataFrame
df = read_csv( 'nganhCNDPT.csv')
df['ds’]= to_datetime(df['ds"'])
df

sy 2
0 20160101 111
1 20170101 83
2 20180101 98
3 20190101 99
4 20200101 107

5 2021-01-01 96

Hinh 4.1.2: Cac Iénh doc dir li€u tir google drive

Sau khi doc dit liéu nhu hinh 4.1.2 va hé théng sé& thé hién sé liéu qua cac

nim dudi dang duong gap khac nhu hinh 4.1.3 bén dudi:

Dif liéu sinh vién tring tuyén tir ndm 2016 -2021 tai Hoc vién Cong nghé Buu chinh Vién thong nganh Cang nghé da phuong tién

105

100

2016 017 2018 019 2020 021

Hinh 4.1.3: Dir liéu nganh Céng nghé da phwong tién qua cac nim

Sau d6 tién hanh vé biéu d6 Trend cua dit liéu biang Phuong phap Ordinary
least square (OLS)[14] nhu hinh 4.1.4 bén dudi:
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TREND DU LIEU

110
105

100

2016 2017 2018 2019 2020 2021
ds

Hinh 4.1.4: Biéu d6 trend di li¢u

Nhan xét: Qua biéu d6 Trend, dit liéu cua biéu do theo nam (Year) co chiéu huong

co giam nhe.

Dé danh gia murc d6 hiéu qua cua thuat toan can chia dir liéu thanh 2 phan:

- Phan dix liéu huan luyén (tap Train): tir nim 2016 dén nim 2019 (4 nim)

- Phan dir liéu kiém thir (tap Test): tir ndm 2020 dén nam 2021 (2 nam)

# cit dir 1idu dé test

# 2. Lay dir liéu tir file csv dua vaoc DataFrame
df = read_csv( 'nganhCNDPT.csv")

split date = '2819-81-81°

Cus_train = df.loc[df.ds <= split date].copy()
Cus_test = df.loc[df.ds » split_date].copy()

Hinh 4.1.5: Poan ma Iénh chia dir li¢u thanh 2 tip Cus_train va Cus_test
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Két qua dir liéu sau khi chia

°' Cus_train Cus_test

ds v ;,: C ds ¥ P
0 2016-01-01 111 4 2020-01-01 107

2017-01-01 83 5 2021-01-01 =1+

]

2018-01-01 98
20192-01-01 99

2]

Hinh 4.1.6: Tap Cus_train va tap Cus_test sau khi chia dir li¢u

— Tain Ll - ;

Hinh 4.1.7: Tap Train va tap Test duoc Vé ra biéu do

Sau d6 4p dung thuat toan Prophet v&i mé hinh growth="linear' cho tap Train dé du
bao phan hdi cho ca tap train va tap test nhu sau:

# Test du bao bidng md hinh Prophet(growth="linear')

model growthlinear = Prophet(growth="linear’}

model growthlinear.fit(Cus_train)

Cus_train_forcast_growth = model growthlinear.predict{Cus_train)
Cus_test forcast _growth = model growthlinear.predict(Cus_test)

Hinh 4.1.8: Cau Iénh Thuét toan prophet dwoc ap dung

Dung ham plot dé thé hién két qua. Hinh sau 1a doan ma truy xuat dit liéu, thuc hién
du bao bﬁng thuat toan Prophet voi mo hinh Growth = Linear va cho hién thi két

qua du bao truc tiép trén trinh duyét web.
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y_forecast linear = np.array(Cus_train_forcast_growth[ 'yhat']).reshape(-1)
y_forecast linear_test = np.array(Cus_test forcast growth['yhat']).reshape(-1)
y_cus_test = Cus_test['y'].values
y_cus_train = Cus_train['y'].values
with plt.style.context( 'Solarize Light2'):
plt.figure(figsize={12, 6.5)})
plt.plot{x,y, label='Actual')
plt.plot{x2, y forecast linear, label="Forecast train’)
plt.plot(xl, y forecast linear_ test, label='Forecast test')
plt.legend(loc="upper right")

Hinh 4.1.9: Cau lénh hién thi két qua dw béo

— Actual
-~ Forecast train
—— Forecast test

Hinh 4.1.10: Két qua ap dung thuat toan Prophet véi mé hinh growth=linear
Két qua thé hién trén hinh gom 3 biéu do:

- Biéu d6 c6 line 1a “Actual” mau xanh duwong vé ra sé liéu thyc té tir nim
2016 dén nam 2021

- Biéu @6 c6 line 1a “Forecast train” mau xanh luc V& ra sé liéu khi dung ham
predict() cho tap Train

- Biéu dd co line 1a “Forecast test” mau xanh non vé ra sé liéu khi ding ham

predict() cho tap Test
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Sai s6 tuyét ddi trung binh MAE (Mean Absolute Error) caa mé hinh:
+ Vi predict() cho tap Train

mean_absolute_error(y_true=Cus_train['y'],
y_pred=Cus_train forcast growth['vhat'])
= 2.078439058728%465

Hinh 4.1.11: Céng thirc va két qua MAE tap Train

+ Véi predict() cho tap Test
mean absolute error(y true=Cus test(['y'l],
¥y _pred=Cus_ test forcast growth['yhat'])
= 7.6843075882008009

Hinh 4.1.12: Céng thic va két qua MAE tap Test

Ti 1& phan tram trung binh sai s6 tuyét di duoc tinh bang céng thirc[15]:

n (M)

t=1

t
MAPE = nly | (4.1)

Trong do:
yt: gia tri kiém ching (test value)
yd: gia tri du bao (yhat)
n: tong thoi gian du bao

t: thoi gian du bao
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Ti Ié phan tram trung binh sai s6 tuyét d6i MAPE:
+ Vi predict() cho tap Train

def mean absclute percentage errcr{y true, y pred}:
"""Calculates MAFE given y true and y pred"""
y _true, y pred # np.arrayly true), np.array(y pred)
return np.mean(np.abs((y_true - y pred} / ¥ true)) * 100
mean absolute percentage error(y true=Cus train['y"],
vy _pred=Cus train forcast growth['what'])

= 2.2104851042067954

Hinh 4.1.13: Cong thitc va két qua MAPE tap Train

+ Vi predict() cho tap Test

def mean absclute percentage errcr{y true, y pred):

™R -

Calculates MAPFE given y true and y pred"""
y true, vy pred = np.array(y true), np.array(y pred)

return np.mean(np.abs((y_true - y pred} / y true)) * 100
 ti 1& phén trém sai sd tuyst 461 mé hinh prophet growth
mean absolute percentage error(y true=Cus test['w'],

y pred=Cus test forcast growth['yhat"])
= T.9526B95765481 78

Hinh 4.1.14: Céng thic va két qua MAPE tap Test

In ra két qua gié tri du b4o cho nim 2020 va 2021
Cus_test_forcast_growth.head()}[["ds"', "yvhat']]

ds yvhat 2’:
0 2020-01-01 106.779866

1 2021-01-01 80.851719

Hinh 4.1.15: Két qua dw bo nim 2020 va 2021

Prophet cho phép diéu chinh tham sé dé két qua du bao chinh xac hon bing
cach sir dung Cross-validation dé chon tham sé phu hop cho b di liéu trén

bang cach thay doi gia tri cho tham sé changepoint_prior_scale[16].
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Trudc tién, can chon 1 bd tham sb cho changepoint_prior_scale

param grid = {
'changepoint prior scale': [0.00001,0.0001,0.001,
.01, 0.1, 0.2, 0.31}

Hinh 4.1.16: B tham sé ciia changepoint_prior_scale

Ung vai mdi tham sé trong bo tham s6 trén, tién hanh di tinh gia tri RMSE dé

chon ra mot tham sé t6i vu nhat 1a tham sé ¢6 gia tri RMSE nho nhat

# Find the best parameters

tuning_results = pd.DataFrame(all_params)
tuning results['rmse’] = rmses
print{tuning results)

best_params = all params[np.argmin({rmses)]
print{ " Tham s& dwoc chon:")
print(best_params)

changepeint_prior_scale rmse

@.e80e81 33.896352
.eaele 5.988455
.Bal1ee 9.9608649
.2leea 9.886925
Jlegegge 11.198394
.2eeee  11.899764
.3eeee 11.208809

oo mm oW

2
1
2
3
4
5
6
Tham s& ducgc chon:

{changepoint_prior_scale': @.8601}

Hinh 4.1.17: Gia tri RMSE twong irng v6i mdi tham s6

Gia tri téi wu nhat cia RMSE 1a 8.980455 twong ung vai tham sb
changepoint_prior_scale c6 gia tri 1a 0.0001. Sau d6 ap dung lai thuat todn
Prophet vai changepoint_prior_scale c6 gia tri 1 0.0001 dé danh gia va so

sanh vai két qua khi chua ap dung tham sb
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# Test du bdo bing mé hinh growth="logistic'  changepoint prior scale=0.88@1 trong Prophet

model linear = Prophet(growth="linear", changepoint_prioh_scale=e.GOGLb
model linear.fit(Cus_train)

Cus_test forcast linear = model linear.predict(Cus_test)
y_forecast_linear = np.érray(Cus_test_Forcast_linear[‘yhat']).reshape[—L)
y_cus_test = Cus_test['y'].values

plt.figure(figsize=(12, 6.5))

plt.plot(y forecast linear, label="Du doan")

plt.plot{y cus test, label="Thuc té&")

plt.legend(loc="upper right")

Hinh 4.1.18: Thuit toan Prophet véi tham s6 changepoint_prior_scale

Két qua gia tri dy bdo cho nim 2020 va 2021 khi c6 &p dung tham sb

changepoint_prior_scale=0.0001 nhu sau:

Cus_test_forcast_linear.head()}[[ 'ds", "vhat ]]

-

ds vhat ;’.
0 2020-01-01 107.826864

1 2021-01-01 82.222795

Hinh 4.1.19: Két qua dw b&o nam 2020 va 2021 véi changepoint_prior_scale
Sai s6 tuyét d6i trung binh MAE = 7.302034465032428
Ti 1& phan tram trung binh sai s6 tuyét d6i MAPE = 7.56201263762127

Bang 4.1: So sanh két qua

Gia tri Prophet(growth="linear’) Prophet(growth="linear’, Gia tri
changepoint_prior_scale thure té
=0.0001)
yhat(2020) | 106.779666 107.826864 107
yhat(2021) | 80.851719 82.222795 96
MAE 7.302034465032428 7.684307588200809 -
MAPE 7.562012637162127 7.992689576548176 -
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So sanh két qua cta 2 d6 do Sai sb tuyét ddi trung binh MAE cua 2 trudng hop trén.
Két qua cho thdy déi véi bo dir lieu ndy, sai sb tuyét doi cua md hinh khi co diéu
chinh tham s6 changepoint prior scale s& thap hon so vé6i sai s6 tuyét d6i cia mo

hinh khi khéng &p dung tham sé. Va ti 1¢ sai sb tuyét doi nay 1a nho.

4.2. Nhan xét két qua thir nghiém ng dung
Qua két qua dy bao cho thiy vu diém cua thuat toan prophet rat linh hoat, c6 thé
diéu chinh cac tham sé cho pht hop véi bo dit liéu dau vao dé c6 duoc két qua téi uu

nhat.

Do dir lidu dugc lya chon dé danh gia 1a dir liéu nganh Cong nghé da phuong
tién, nhin chung bo dir liéu nay twong d6i 6n dinh, it bién dong, nén cho ra két qua
dur béo kha sét véi thuc té. Nhung dbi voi bo dix lieu khac, cé thé co két qua va sai sb

|6n hon, do dit liéu it va cé sy thay ddi 16n qua cac nim.
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KET LUAN

Hién nay c6 rat nhiéu huéng nghién ctru dé trién khai hé thong quan 1y va du
béo tuyén sinh. Luan vin trinh bay mot huéng tiép can nham dap tng nhu cau quan
ly va du bao sb liéu cho cong tac tuyén sinh, d6 13 nghién ctru xay dung hé thong du
bao s6 liéu dya trén phuong phap du bao chudi thoi gian dya trén thuat toan Facebook
Prophet. Két qua thuc nghiém ctia m6 hinh dy bao trén dit liéu phu thudc vao dit liéu
dau vao. Do dic thi ciia nganh tuyén sinh thay doi timg nam, nén dé lay dir liéu dong
b6 thi chi thu thap tir ndm 2016 dén nay, dan dén dit liéu it, va dit liéu phu thudc nhiéu

vao quy ché, quy dinh hing nim cua B6 gido duc va dao tao.

Dé tai mo ra hudng phat trién vé dy bao trong linh vuc giao duc va dao tao,
g6p phan hd tro can bd quan 1y ¢ cai nhin tdng quan gilp cho viéc 1&n ké hoach,
chién luoc cu thé nham chu dong trong trong cong tac tuyén sinh, gidp cong tac tuyén

sinh phat trién ngay mot tét hon.
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BANG CAM DOAN

T6i cam doan da thuc hién viéc kiém tra mic do twong dong noi dung luan
van “Hé théng quan ly va dw bao tuyén sinh tai hoc vién cong nghé buu chinh
vién thong” qua phan mém Kiém Tra Tai Liéu mot cach trung thuc va dat két qua
muc d6 tuong ddng 5% toan bo nodi dung luan van. Ban luan van kiém tra qua phan
mém 1a ban cung luan vin da ndp dé bao vé truge hoi dong. Néu sai tdi xin chiu cac

hinh thic ky luat theo quy dinh hién hanh caa Hoc vién.

TP.HCM, ngay 16 thang 07 ndm 2022
HOQC VIEN CAO HOQC

BUI THI BE BA
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HOQC VIEN NGUOI HUONG DAN KHOA HQC

BUI THI BE BA TS. HUYNH TRONG THUA



BO THONG TIN VA TRUYEN THONG CONG HOA XA HQI CHU NGHIA VIET NAM
HOQC VIEN CONG NGHE Pjc lip - Ty do - Hanh phiic
BUU CHINH VIEN THONG
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~ BIENBAN 8
HOP HQI PONG CHAM LUAN VAN THAC SI
Can cir quyét dinh sé Quyét dinh s6 712-54/ QD-HV ngay 10 thang 06 nim 2022
ciia Gidm dbc Hoe vién Cong nghé Buu chinh Vién thong vé viéc thanh lap Hoi ddng chim
lugn vin thac si dot thang 07 nam 2022. Hoi dong da hop vao hdi 11h00-11h45, ngay 02
thiang 07 nam 2022 tai Hoc vién Cong nghé Buu chinh Vién thong dé chdm luan vin thac
si cho:
Hoc vién: Bui Thi Bé Ba
Tén luan vin: Hé théng quan Iy va dwr bdo tuyén sinh tai Hoc vién Cong nghé Buu
chinh Vién théng

Chuyén nganh: Hé théng Théng tin Ma s: 8.48.01.04
Céc thanh vién ciia Hoi ddng chim ludn vin ¢6 mat: .09,/ 05
TT HQ VA TEN Ti’:g;g‘::ﬁ“‘ GHI CHU
1 | PGS.TS. Pinh Pirc Anh Vii Chu tich
2 | PGS.TS. Tran Trung Duy Thu ky
3 | PGS.TS. Nguyén Pinh Thuin Phan bién 1
4 | PGS.TS. Lé Hoang Thai Phan bién 2
5 | PGS.TS. Trin Vinh Phuéc Uy vién

Cic noi dung thye hién:

1. Chu tich Hi dong didu khién budi hop. Cong bd quyét dinh cia Giam déc Hoc Vién
Cong nghé Buu chinh Vién théng vé viéc thanh 1ap Hoi ddng chim luén vén thac si

2. Nguoi huéng dén khoa hoce hoic thu ky doc ly lich khoa hoc va céc diéu kién bao vé

ludn van cua hoc vién. (c6 ban ly lich khoa hoc va két qua cdc mén hoc cao hoc cia

hoc vién kém theo).

Hoc vién trinh bay tém tit luan vén.

Phan bién 1 doc nhén xét (c6 vin ban kém theo)

Phan bién 2 doc nhin xét (cé vin ban kém theo)

v oW

Céc cau héi ctia thanh vién Hoi dong:

C%’Eu Jing N&u }{wat ‘\‘cc;m ’ﬂa.a ﬁe b@n_,_.,,:rm” sa0. 41\...eLmn. ‘i’ﬂfuar Wi
ﬂZMm.a, Licas..oma.. ). wa.f: M:m m R AR M f‘éumi imu ..................

Clrg a2 . Theunt. Focin. 4., E{‘c.,a Lﬂ.m Lo ziu mu..z..ﬁ; Y. J&Jzu Agim. 22016 — W28
Cﬂhffu:s}' l.a.me MR, fwnﬁ GL«-V./(AEH ./Eu.h. '*zu... .....................................................
Cetay..Latn.te.5.... Léan. 58, k.. &L«m”fm—c 0.MAL -%f.uw5 c*:u N .)Lu,e:qjt m.q? v ’/m

7. Tra 101 cua hoc vién:

e S ’d@&zmw ... Honih. st Theng. LS. 1%,
ffw.a.ﬁ‘h;nué.&'f Mm,j&t&mwc&.@ﬂ&ﬂ;qmmca
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8. Thu ky doc nhén xét vé qua trinh thuc hién luén vin cta hoc vién (co vdn ban kem theo).

9. Hoéi dong hop riéng:
- Bau Ban kiém phiéu:
1. Trudng Ban kiém phiéu: PC’S,TSLQMMQT%,
2. Uy vién Ban kiém phiéu:  £GS.S.... Nguen... Rrank... T,
3. Uy vién Ban kiém phiéu:  .PGS.IS.,. Tada.. Tm«j Dwy
- Hoi ddng chim luéin van bing bo phiéu kin.
- Ban kiém phiéu lam viéc:
- Truéng Ban kiém phiéu bao cio két qua kiém phiéu (cé Bién ban hop Ban kiém
phiéu kém theo)
- Diém trung binh ciia luin viin: g.\zt ...........
Két ludn:
1. Céc ndi dung can chinh sira, hoan thién sau bao vé luan vin:

e i, Coime L. Ausaid. ﬁuﬁ, ({-GMJCJM Jlf.uum.wéazt ........
m &MW.CLQ-{MJ‘ &M.—...........................................' ............................
.. \ERig... .. L ey A ... AR M...M%.Jﬂ.«m - fn,c;fkﬂ"

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

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

2. Dé nghi Hoc vién cong nhan (hoic khong) va cip bang (hodc khéng) thac si cho hoc

vién: Bui Thi Bé Ba

3. Ludn véin ¢6 thé phat trién thanh dé tai nghién ciru cho NCS..... K.Lcmg, ......................
Bubi lam viéc két thuc vao.. 6.4, b.. cung ngay.

Chii Tich Thur ky Phén bién 1

=~

PGS.TS. Pinh Dirc Anh Vi PGS.TS. Trin Trung Duy  PGS.TS. Nguyén Pinh Thuén

Phan bién 2 Uy vién
¥ L s/
// /

PGS.TS. Lé Hoang Thai PGS.TS. Tran Vinh Phuéce



BQ THONG TIN VA TRUYEN T_HC)NG CONG HOA XA HQI CHU NGHIA VIET NAM
HQC VIEN CONG NGHE Poc lap - Ty do - Hanh phiic
BUU CHINH VIEN THONG

BAN NHAN XET LUAN VAN TOT NGHIEP THAC Si
(Diung cho nguoi phan bién)

Tén dé tai luén van:
HE THONG QUAN LY VA DU'BAO TUYEN SINH TAI HQC VIEN CONG
NGHE BUU CHINH VIEN THONG

Chuyén nganh: Hé théng thong tin

M s6: 8.48.01.04

Tén hoc vién: Bui Thi Bé Ba

Ho va tén ngudi nhan xét: Lé Hoang Thai

Hoc ham, hoc vi: Phé gido su, Tién si

Chuyén nganh: Khoa hoc may tinh

Co quan cong tac: truong Pai hoc Khoa hoc tir nhién, PHQG- HCM.

NQI DUNG NHAN XET

I/ Co sé khoa hoc va thye tién, tinh cip thiét ciia d tai:

Xuét phat tir myc tiéu hd trg can bd quan ly tai Hoc vién Cong nghé Buu chinh Vién
théng trong céc cong tc tuyén sinh. Cy thé, lam sao ndm bét tinh hinh tuyén sinh (co
s& vat chat; doi ngii giang vién, kha ning tuyén sinh); tir d6, c6 cai nhin téng quan dé
kip thoi dua ra giai phap chién luge vé tr van tuyén sinh.

Dé thuc hién duge muc tiéu trén, Luéin vin huéng t6i viée xdy dung hé thong dé hd trg
cho cong téc quan 1y tuyén sinh véi giao dién than thién, cho phép xem xét nhanh céc

s0 ligu, tranh rui ro sai s6t cho nguoi quan ly.

Nhén th'c“iy: cong viéc thue hién trong luin vin la cén thiét va co gia tri thuc tién cao.

II/ Vé nji dung, chit lwrgng ciia luin vin, cic két qua da dat dwgc (so véi dé
cwong da duge duyét):

Xay dung dugc mét hé théng hd trg cho cong tiac quan ly tuyén sinh véi cac chirc
nang:
1. -HJ trg phuc vu quan ly.

2. Truy tim dit liéu.




3. Du béo: Dy béo sé lugng sinh vién trung tuyén va nhép hoc tmg vdi timg
nganh, vung, khu vyec; truc quan héa céc dy liéu dy bao thong qua db thi.
Luén vin da hoan thanh cac két qua dat dugce so vdi dé cuong da duyét ban dau.
III/ Nhirng vin dé cén gidi thich thém:
Luén vin thién vé timg dung. Lam rd hon tinh khoa hoc cua ludn van? Cuy thé, Lam rd
hon: hoat déng ctia md hinh dy bdo chudi thdi gian Prophet cho dy béo dir liéu tuyén
sinh?

IV/ Két ludn:
To6i dong y dé hoc vién Bui Thi Bé Ba dugce bao vé ludn vin trude Hoi dong chdm
ludn van thac si

Ngay 25 thang 06 nim 2022
NGUOI NHAN XET

V-

PGS.TS.Lé Hoang Thai
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BAN NHAN XET LUAN VAN TOT NGHIEP THAC Si
(Diing cho nguwoi phan bién)

Tén dé tai luan vin: H¢ théng quén Iy va dy bio tuyén sinh tai Hoc vi¢n Cong nghé
Buu chinh Vién théng

Chuyén nganh: H¢ thong théng tin

M s6: 60 48 01 04

Tén hoc vién: Bui Thi Bé Ba

Ho va tén ngudi nhan xét: Nguyén Pinh Thuén

Hoc ham, hoc vi: PGS. TS

Chuyén nganh: Cong nghé théng tin

Co quan cdng tic: Trudng Pai hoe Cong nghé thong tin- PHQGTP.HCM

NQI DUNG NHAN XET

I/ Co sé khoa hoc va thye tién, tinh cdp thiét ciia dé tai:

Luén vin nghién ciru va ung dung thuit ton Prophet, xdy dung hé théng quan
Iy va dy béo céc chi tiéu vé tuyén sinh nhu sé hd so ding ky, sé luong tring tuyén, sé
lugng sinh vién nhap hoc tai Hoc vién Cong nghé Buu chinh Vién thong.

I/ Vé ndi dung, chit lwgng ciia lujn viin, cic két qua da dat dwoc (so véi dé
cwrong di dugce duyét):

Luén véan di cai dat ing dung gf)m:
- Chirc nang nhap hd so thi sinh.
- Tim kiém mét s loai théng tin vé thi sinh.

- Chirc ning dy bdo s6 hd so ding ky, sb lugng trang tuyén, sé luong sinh
vién nhép hoc.

- Xuét ra mgt s6 dd thi hién thi dit liéu trén.



III/ Nhirg vin dé cin giii thich thém:

- Cén lam 1 thém véi tap dir liéu tir ndm 2016 dén 2021, c6 du dép vmg tinh
mua vu dé ap dung thuit toan Prophet hay khong.

- Hién nay c6 kha nhiéu thuét toan dy bdo, vi sao hoc vién chi sir dung thuat
toan Prophet.

IV/ Két luin:
Luén vin d4p mg cic yéu cdu cia ludn vin thac si chuyén nganh Hé théng
thong tin.
: Toi déng y dé hoc vién Bui Thi Bé Ba dugc bao vé ludn vin trude Hoi déng
cham luén vin thac si.

Ngdy 25 thang 06 nim 2022
NGUOGI NHAN XET

i
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PGS. TS. Nguyén Dinh Thuin



BO THONG TIN VA TRUYEN THONG
HQC VIEN CONG NGHE
BUU CHINH VIEN THONG

CONG HOA XA HOI CHU NGHIA VIET NAM
Doc lap - Tu do - Hanh phuc

BAO CAO GIAI TRINH
SUA CHUA, HOAN THIEN LUAN VAN THAC Si

Ho va tén hoc vién: Bui Thi Bé Ba
Chuyén nganh: H¢ thong thong tin
Khoa: 2020-2022

Tén dé tai: Hé thong quan 1y va du bao tuyén sinh tai Hoc vién Cong nghé Buu chinh

Vién thong

Nguoi huéng dan khoa hoc: TS. Huynh Trong Thua
Ngay bao vé: 02/07/2022

Cac ndi dung hoc vién d sira chita, bd sung trong luin vin theo ¥ kién déng gop cua

Hoi dong cham luén van:

TT Y kién héi dong Stra chira ctiia hoc vién
1 | Hoc vién can chinh sta dinh dang cua | Hoc vién xin tiép thu y kién cta hoi déng va da chinh
luan van: cong thuc can danh sb, viét | stra ndi dung yéu ciu & chuong 1, muc 1.3, trang 9;
bang word equation hodc Mathtype. chuong 2, muc 2.4, trang 18, 19 cua luan van.
2 | Can lam rd vi sao sir dung thuat toan | Hoc vién xin tiép thu ¥ kién cua hoi dong va da chinh
Prophet stra bd sung ndi dung yéu cau & chuong 2, muc 2.4,
trang 16 cua luan van.
Tp.HCM, ngay 15 thang 07 nam 2022
Ky xac nhan cia
CHU TICH HQI PONG THU KY HQI PONG NGUOI HUGNG DAN  HQC VIEN
CHAM LUAN VAN KHOA HQC

PGS.TS. Dinh Pirc Anh Vii

PGS.TS. Tran Trung Duy  TS. Huynh Trong Thwa  Bui Thi Bé Ba
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