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LOI NOI PAU

Cin ctr vao Thong tu 21/2019/TT-BGDBT Quy ché quan Iy van bang, chiing chi cua
hé thdng gido duc qubc dan, dwa vao diéu 26: Cong bd cdng khai théng tin vé cap van
bang, chirng chi trén cong thong tin dién ti.

1. Co quan c6 tham quyén cap vian bang, chirng chi xay dung hé thong co so dir
liu quan 1y vin bang, chiing chi da cap cho ngudi hoc dé phuc vu cho viéc cong khai
thong tin vé cip vin bang, chiing chi. Théng tin cdng bé cong khai vé cip vin bang,
chuang chi gom céc noi dung: tén vin bang, chiing chi; ho, chir dém, tén, ngay thang
nim sinh cua ngudi duoc cap vin bang, ching chi; s6 hiéu va sé vao s goc cap vin
bang, chung chi; ngay thang ndm cap vin bang, ching chi. Thong tin cdng bé cong
khai vé cip van bang, chang chi phai dam bao chinh xac so véi s6 goc cap vin bang,
chang chi, phai dugc cap nhat va luu trir thuong xuyén trén cong thong tin dién tir cua
co quan da cip van bang, chiing chi; bao dam dé quan ly, truy cap, tim kiém va phai
tuan tha cac quy dinh caa phéap luat. Viéc cong khai théng tin vé cap vin bang, ching
chi khong &p dung doi véi co sé gido dyc cia nganh cong an, quan doi va mot sb
truong hop khac theo quy dinh caa co quan c6 tham quyén.

2. Viéc cong bb cong khai thdng tin vé cap, chinh sira, thu hoi, hiy bo vian
bang, chiring chi trén cong thong tin dién tir dwoc thuc hién ddi véi ca van bang, chiing
chi da duoc cép trude ngay Quy ché nay cé hiéu luc thi hanh.

Truong Pai hoc quan Iy va céng nghé Hai Phong da cho trién khai dy an “Xay
dung Website quan Iy két qua hoc tap va viin bang chirng chi ciia sinh vién” nham
tao ra mot hé thong co sé dit liéu quan 1y vin bang va chuang chi dugc cap cho sinh
vién, nham coéng khai théng tin vé viéc cap phat van bang va ching chi. Dy an nay
gilp cho sinh vién c6 thé dé dang tra ctru va xem két qua hoc tap cling nhu vin bang
va chtng chi caa minh mét cach thuan tién, khdng can phai di dén noi dé xin gidy to
nhu phuong thuc truyén théng. Bong thoi, hé thong nay ciing hd trg nha tuyén dung
kiém tra thdng tin mot cach nhanh chéng, tir 6 dam bao tinh xac thuc cua vin bang va
ching chi, va ngan chan viéc 1am gia bang.
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CHUONG 1: TONG QUAN VE KIEN TRUC MICROSERVICES

Khi chung ta buéc vao thé gisi ki thuat sb hién dai, trang web da tré thanh mot
cdng cu khong thé thiéu dé tao duyng mot hinh anh va tao sy hién dién tryc tuyén cho
ca nhan, doanh nghiép va té chtic. Tuy nhién, viéc xay dung mét trang web khong don
gian nhu mot viéc bo vai ma Iénh vao mot trang gidy trang. Pé tao ra mot trang web
chat lwong cao va manh mg, ching ta can tuan tha mot sé nguyén tic va sir dung céc
cdng nghé phu hgp. Trudc tién, ching ta can xac dinh rd muc tiéu cuaa trang web. Muc
tiéu co thé la cung cap thdng tin, tao ra mot trang thwong mai dién tir hoic tao ra mot
cong ddng truc tuyén. Quan trong 1a ching ta xac dinh muc tiéu nay trudc khi bat dau
xay dung dé dam bao rang trang web dugc thiét ké va phat trién dé dap ung duoc nhu
cau ciia nguoi dung. Sau do, ching ta can tao mot thiét ké giao dién ngudi dung hap
dan va than thién. Cau trdc trang web can duoc xac dinh, cac phan tir duoc sip xép
mot cach hop Iy, va lra chon mau sac, hinh anh va biéu d6 phi hop dé tao nén mot trai
nghiém t6t cho ngudi dung. Tuy nhién, chi xay dung mot trang web don 1¢ khong du
dé dap tmg dugc su phic tap va da dang cia nhu cau nguoi dung hién dai. Pay 1a lac

Microservices xuat hién dé gitp ching ta giai quyét van dé nay.

1.1. Microservices la gi?

Microservices la mot kién trdc phan mém phat trién tng dung dua trén nguyén
tac chia nho thanh phan caa hé thong thanh cac dich vu nho doc 1ap. Hiéu don gian la
chia dé tri. Mdi dich vu s& duogc dat trén mot server riéng (néu co du diéu kién) dé co
thé dé dang dé nang cap hoic chinh sira tng dung. C6 thé thué nhiéu don vi khac nhau
lam tirng service khac nhau ma khéng anh huéng gi dén du an. Céc service chay doc
lap voi nhau hodc giao tiép vai nhau. Thay vi xay dung mét ¢ing dung monolithic (don
I6p) 16N, microservices cho phép phan chia chirc nang ciia hé théng thanh céc dich vu

riéng biét, cd thé duoc trién khai va quan 1y doc lap.
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Hinh 1. 1: Hinh dnh téng quan vé kién tric Microservices
Hiéu don gian 1a n6 tach nho cac chirc ning ra lam 1 dich vu riéng I& doc 1ap va
gan nhu khong lién quan gi ¢én nhau. Ching giao tiép véi nhau qua rat nhiéu phuong
thize nhu rest API hay 13 GRPC hoic c6 thé la lambda hoic bat cir phuong thic nao
cd thé giao tiép duoc. Vai cac dich vu duoc tach nho doc 1ap nhu vay thi cac ban hoan
toan c6 thé nang cap, bao tri b6 sung tiring service riéng Ié ma khong hé 1am anh huong
t6i ca tong thé cua ca 1 du &n. Véi ting service nho, cac budc quan ly, tinh todn va

kiém soat, xtr Iy 13i s& tré nén don gian va nhanh chong hon so véi ca phan mém.

1.2. Kién tric microservices la gi?

Kién tric Microservices 1a mot kién tric phan mém trong d6 (ng dung duoc
xay dung dudi dang mot tap hop cac dich vu nho doc lap, goi la microservices. Moi
microservice thuc hién mot chire ning cu thé trong hé théng va co thé duoc trién khai,

quan ly va mo rong doc lap véi cac microservice khac.
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MICROSERVICES ARCHITECTURE

User Interface

\\

Microservice m Microservice Microservice

o o ot

Hinh 1. 2 Kién trdc microservice

Trong kién truc Microservices, hé thong ban dau duoc phan chia thanh céc phan nho
hon, goi la microservices, thay vi xay dung mét ing dung monolithic (don 16p) lon.
MJ3i microservice c6 thé dugc xay dung bang ngdn ngir va cong nghé riéng, va cé thé

chay trén cac may chu doc lap hoac trong cac moi truong dam may.

1.3. Uu diém cua Microservices

— Do linh hoat va kha niang mé réng: Kién trdc microservices cho phép
phét trién, trién khai va mé rong tung dich vu doc 1ap nhau. Diéu nay cho phép cac
nhom phat trién 1am viéc doc 1ap trén ting dich vu, st dung cong nghé va ngdn ngi
lap trinh khac nhau. Néu mét dich vu can dugc mo rong hoic nang cap, chi can ting
cuong dich vu d6 ma khong anh hudng dén cac dich vu khac.

— Tinh té chiec va quan ly tét: Mdi dich vu trong kién tric microservices cé

thé duoc phat trién va quan 1y bai mot nhom doc 1ap, tap trung vao muc tiéu cu thé caa
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dich vu d6. Diéu nay tao diéu kién cho su tap trung va chuyén mén héa trong qué trinh
phét trién va quan ly dich vu. Ngoai ra, kién trac microservices ciing hd tro su mé
rong ngang cho cac nhom phat trién, gitp tang tbc d phat trién va cai thién hiéu suat.

— Tich hep d& dang: M&i dich vu trong kién tric microservices hoat dong
nhu mot thanh phan doc lap, c6 thé twong tac va giao tiép véi cac dich vu khac théng
qua céc giao thuc va giao dién chuan. Diéu nay gilp d& dang tich hop va mé rong hé
théng bang cach thém, thay d6i hoic loai b cac dich vu ma khong anh huéng dén
toan bo wng dung. Ngoai ra, mdi dich vu cé thé dugc xay dung bang ngén ngit va cong
nghé phl hop nhat cho nhiém vy caa nd, gilp toi wu hoa hiéu suat va sy linh hoat.

— Kha ning phat trién doc 1ap va trién khai lién tuc: Véi kién tric
microservices, cac dich vu c6 thé dugc phét trién doc 1ap nhau va trién khai mot cach
linh hoat. Piéu nay gitip ting toc do phat trién va cung cap kha nang trién khai lién tyc.
Mai dich vu c6 thé dugc trién khai mot cach doc 1ap, khong can phai trién khai toan bo
tng dung. Diéu nay gilp giam thiéu rai ro va han ché tac dong dén céc thanh phan
khac trong hé théng.

— Kha niing mé rong va sir dung lai: Kién tric microservices cho phép cac
dich vu duoc sir dung lai va mé rong mot cach linh hoat. Mot dich vu c6 thé duoc sir
dung bai nhiéu tng dung hoic giao dién nguoi ding khac nhau. Diéu nay gilp giam
thiéu viéc phat trién va bao tri lai nhiéu lan cling mot chac nang va dong thoi ting tinh
tai s dung va hiéu qua trong viéc quan ly va duy tri ma nguon.

TOm lai, kién tric microservices mang lai nhiéu lgi ich vuot troi nhu tinh linh
hoat, kha ning mé rong, quan ly tdt, tich hop d& dang, phat trién doc lap va kha niang
sa dung lai. Tuy nhién, can luu y rang viéc trien khai va quan ly kién tric
microservices ciing doi hoi sy phirc tap va quan Iy tot dé dam bao tinh 6n dinh va hiéu

Suit cua toan bo hé thong.

1.4. Nhugce diém cta Microservices

Mic du kién tric microservices mang lai nhiéu loi ich, nhung né ciing c6 mot s6
nhuge diém can duoc xem Xét.

— Phiic tap trong viéc quan ly va trién khai: Véi kién tric microservices, hé
théng duoc chia thanh nhiéu dich vu doc lap, doi hoi quan ly va trién khai phtc tap
hon so véi kién tric monolithic truyén thong. Viéc phai quan ly nhiéu dich vu riéng
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biét, xtr ly viéc trién khai, theo ddi va g& 13i cac dich vu doc lap co thé gay kho khin
va doi hoi k§ nang va cong cu quan ly tét.

— Van dé vé tinh nhat quan dix liéu: Moi dich vy trong kién trdc
microservices c¢6 co s& dit liéu riéng cua minh. Diéu nay c6 thé din dén véan dé vé tinh
nhat quan dir liéu giita cac dich vu. Khi can phai cap nhat hodc truy van di liéu lién
quan dén nhiéu dich vu, viéc dam bao tinh nhat quan va dong bo héa dit liéu co thé tro
nén phirc tap va ton thai gian.

— Quan ly cac phu thudc gitra cac dich vu: Trong kién trdc microservices,
cac dich vu c6 thé phu thudc vao nhau dé hoat dong. Diéu nay c6 thé tao ra cac phu
thudc phuc tap va cd thé din dén van dé vé hiéu suat va kha niang mé rong. Néu mot
dich vu bi 15i hoic gap van dé, c6 thé anh hudng dén cac dich vu khac va gay ra su
gian doan trong toan bo hé thng. Bé dé hiéu, néu cac dich vu nho thiét ké phuc thudc
vao nhau theo chudi. A goi B, B goi C, C goi D. Néu mot mat xich cé giao tiép API
thay doi, liéu cac mat xich khac c6 phai thay doi theo khdng? Néu c6 thi viéc bao tri,
kiém tht s& phtc tap twong tu tng dung mot khéi. Thiét ké dich vu tét s& giam tdi da
anh huong lan truyén dén céc dich vu khac. thay doi lan truyén trong ang dung khién
cho viéc nang cip, kiém tra kho khin hon

— Do tré va kha ning giao tiép: Vi cac dich vu trong kién tric microservices
tuong tac thong qua giao thirc mang, viéc giao tiép giita cac dich vu co thé tao ra do
tré. Khi hé théng phu thudc vao viéc goi qua lai gitta cac dich vu, do tré nay c6 thé anh
huong dén hiéu suat tong thé cua ung dung. Pong thoi, viéc quan Iy va bao mat cac
kénh giao tiép ciing 1a mot thach thirc. Phai xt Iy su ¢ khi két ndi cham, 16i khi thong
diép khdng gui duoc hoic thong diép gui dén nhiéu dich dén vao cac thoi diém khéc
nhau.

— Poi héi kién thirc va k¥ ning cao: Trién khai va quan ly kién triic microservices
doi hoi kién thirc va ki niang cao tir cac nha phaét trién va quan ly hé thng. Viéc tach biét
g dung thanh cac dich vu doc 14p va quan Iy chung doi hoi sy hiéu biét vé kién trac, cong
nghé, giao thiic va cac cong cu hd tro lién quan. Piéu nay ¢ thé la mat thach thie dbi Vi
nhitng t6 chic khong co di nguon luc va kién thac dé trien khai va duy tri kién trdc
microservices.

Tom lai, kién triic microservices ¢ nhugc diém nhu phic tap trong viéc quan ly va

trién khai, vin dé vé tinh nhat quén di liéu, quan ly phu thudc, do tré va kha ning giao tiép,
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ciing nhu doi hoi kién thirc va ki ning cao. Truéc khi trién khai kién tric microservices,
can xem xét can than va dam bao rang loi ich ma né mang lai vuot qua nhugc diém va phu

hop v6i muc tidu va yéu cau caa du an.

1.5. Thiét ke phan mém theo kién tric Microservices

Thiét ké phan mém theo kién tric Microservices (kién trac huéng dich vu) dat
trong tdm vao viéc chia ung dung thanh céc thanh phan nho doc lap goi la
microservices, mdi microservice c6 thé duoc trién khai, quan ly va mé rong doc lap
Vvéi cac microservice khac. MGi microservice thuc hién mot chirc ning cu thé trong hé
théng va twong tac v6i nhau thdng qua cac giao thirc mang, chang han nhu HTTP, dé
truyén tai dit liéu va goi cac chirc nang ctia nhau.

— Phan tach chite ning: Kién trdc Microservices cho phép chia ung dung
thanh cac microservice doc 1ap, mdi microservice thuc hién mét chicc nang cu thé.
Diéu nay gilp tach biét cac phan cua hé théng va cho phép phét trién, trién khai va
quan 1y ching doc 1ap. MGi microservice c6 thé dugc phét trién bai mot nhom riéng
biét, dam bao tinh doc lap va linh hoat.

— Ting tinh mé rong: Kién tric Microservices cho phép mg rong va mo rong
cac microservice mot cach doc 1ap. Khi mot phan caa hé thong can mé rong do tai
tang, chi can ting cuong kha ning xtr Iy cua microservice twong @ng ma khoéng anh
huong dén cac phan khac cia hé théng. Diéu nay gilp toi vu hiéu suat va kha ning mo
rong cua ung dung.

— Tinh linh hoat va dé& dang mé réng: Vi kién tric Microservices, viéc
thém, sira d6i hoic loai bo mot chirc nang méi tré nén dé dang hon. Cac microservice
c6 thé duoc trién khai va quan 1y doc lap, vi vay khi c6 su thay doi trong yéu cau hoic
chic nang, chi can tuong tic v&i microservice twong tng ma khdng can thay d6i toan
bo hé thng.

— Tich hop dé& dang: Kién truc Microservices cung cip kha nang tich hop linh
hoat giita cac microservice. M&i microservice c6 thé sir dung giao thirc chuan nhu
HTTP dé tuong tac va trao d6i dir liéu véi cac microservice khac. Diéu ndy cho phép
xay dung va két hop cac microservice dé tao ra mot hé théng I6n va phirc tap hon.

— Poc lap phat trién va trién khai: Véi kién tric Microservices, cac nhém
phét trién c6 thé 1am viéc doc 1ap trén cac microservice riéng cua ho ma khong anh
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huong dén céc phan khéc cua hé thong. MGi microservice ¢6 thé duoc trién khai doc
lap trén mot méi treong va céng nghé khac nhau tiy thudc vao yéu cau va sy lva chon
caa nhém.

— Tinh mé va tai sit dung: Kién triic Microservices khuyén khich st dung cac
dich vu da duoc xay dung trudc va tai st dung ching trong cac tng dung khac. Viéc
tai sir dung cac microservice gip giam thoi gian va céng sirc phat trién va cho phép sir

dung lai cac tinh ning da dugc xay dung va kiém th.

1.6. Két luan chuong

Chuong nay tim hiéu tong quan vé Microservices, kién tric Microservices qua
viéc dinh nghia Microservices 1a gi, kién triic Microservices 1a gi, nhung wu nhuoc
diém cua Microservices, tir d6 cho ta biét khi ndo thi nén chon Microservices dé ap

dung cho du &n can trién khai.
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CHUONG 2: TONG QUAN VE DDD (DOMAIN DRIVEN DESIGN)
2.1. Domain-Driven Design la gi?

DDD (Domain-Driven Design) 1a mot phuong phap thiét ké phan mém tap trung
vao viéc hiéu va mé hinh héa céc linh vuc (domain) cét 18i caa mot hé thong phuc tap.
NG gilp tao ra cac mé hinh phan mém dé& hiéu, linh hoat va d& bao tri bang cach dat
domain 14 trung tdm cua qué trinh phat trién phan mém. N6 chi 1a mét tu twdng, mot
hudng tiép can trong viéc giai quyét cac bai toan phuc tap. DDD tap trung vao khai
niém domain (nghiép vu) va boc tach bai toan dua trén cac domain d6. Tai sao phai dua
trén domain? vi day 1a cai khach hang (domain expert) nam rd nhat. Ching ta phat trién
rng dung theo yéu cau caa khach hang nén hién nhién khdng ai hiéu cac yéu cau cua hé
thdng bang khach hang. Va khi khach hang giai thich hé thdng cho ching ta hiéu, ho s&
giai thich vé cac domain caa nd. Chinh vi thé cac domain s& lam trong tam va céng viéc
cta ching ta la xay dung nd thanh cac mé hinh dé cho tit ca moi ngudi ciing nam van
dé. N6i ndm na, DDD Ila thiét ké sao cho khong chi lap trinh vién hiéu ma ngay ca
khach hang, nhitng ngudi khong biét gi vé mat ky thuat ciing ¢ thé nhin vao nim duoc

trong tdm cua van dé.

2.2. Cac thanh phén trong Domain-Driven Design
Céc thanh phan chinh trong DDD gom:

— Entity (Poi twong): Entity dai dién cho cac dbi tuong c6 ¥ nghia trong domain
va c6 sy ton tai doc 1ap. Cac entity c6 mot dinh danh duy nhét va dugc xac dinh
boi cac thudc tinh caa ching. Vi duy, trong mét hé thdng quan 1y dat chd khach
san, mot khach hang va mot phong khach san ¢ thé dugc xem la céc entity.

— Value Object (Pdi twong gia tri): Value Object dai dién cho cac d6i twong
khong co su ton tai doc lap va duoc xac dinh boi cac thuoc tinh cua ching.
Chung khong c6 dinh danh riéng biét ma dwoc xac dinh boi gia tri cua cac
thugc tinh. Vi du, trong hé thdng quan 1y dit chd khéach san, mot dia chi giao
hang c6 thé duoc xem 1a mot value object

— Aggregate (Tap hop): Aggregate dai dién cho mot nhom céc entity va value
object lién quan trong domain. Aggregate c6 mot entity gdc, duoc goi 1a root
entity, va chi c6 thé truy cap cac thanh phan khac théng qua root entity. Root
entity quan ly quy trinh va quyén han cua toan bo aggregate. Str dung aggregate
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gilp giGi han pham vi truy cap va thay déi dit liéu trong domain, ddng thoi ting
tinh nhat quan va hiéu suat.

— Repository (Kho): Repository 1a mot thanh phan giao tiép voi cac aggregate dé
thue hién céc thao tac truy xuat va luu trir dir liéu. N6 cung cap mot giao dién
don gian dé truy cap dir liéu ma an di chi tiét vé cach dir liéu dugc luu trir va
truy van. Repository gitp tach biét logic domain véi co s& dit liéu va cung cip
mét cach triru twong dé truy cap di liéu.

— Service (Dich vu): Service dai dién cho cac hoat dong va quy trinh nim ngoai
c4c thuc thé (entity) cot 16i. Chiing thudng khong luu trix trang thai va thuc hién
cac hoat dong khodng thudc vé mot entity cu thé. Service gilp tach biét logic
phuc tap va logic nghiép vu khoi cac entity va value object.

— Domain Event (Sw kién Domain): Domain Event la mét su kién xay ra trong
domain va mang y nghia quan trong d6i véi hé thong. Chiang thudng duoc sir
dung dé thé hién cac hanh dong hoic trang thai da xay ra trong qué trinh xur ly.
Domain Event c6 thé duoc sir dung dé théng bao va kich hoat cac hanh dong
trong hé thong.

— Bounded Context (Ngir canh rang bugc): Bounded Context la mét pham vi rd
rang trong domain, trong d6 cac thuat ngit, quy tac kinh doanh va mé hinh dugc
hiéu va &p dung. Hé théng phic tap c6 thé dugc chia thanh nhiéu Bounded
Context, giup tang tinh twong ddng, d& quan ly va hiéu qua trong viéc phat
trién.

2.3. Tai sao phai sir dung DDD?

DDD (Domain-Driven Design) dugc sitr dung vi né mang lai nhiéu loi ich quan
trong trong qué trinh phat trién phan mém. Dudi day 1a mdt s6 ly do tai sao nén su
dung DDD:

— Hiéu ré hon vé domain: DDD tip trung vao viéc nam bat va hiéu rd cac
linh virc ¢t 151 trong hé théng. Bing cach tim hiéu sdu vé domain, nhom
phat trién c6 thé xay dung mo hinh phan mém chinh xac hon va phu hop
v6i yéu cau thuc té.

— Tang tinh linh hoat: DDD gitp tach biét rd rang gitra logic domain va céc
cong ngh¢ cu thé. Diéu nay tao ra mot cAu trac linh hoat cho hé théng, cho
phép thay doi cong nghé hodc co s& dir liéu ma khong anh hudng dén logic
domain.

— Gidam sy phu thugc: DDD khuyén khich viéc tach biét cac thanh phan va
chtrc nang trong hé thong Diéu nay giip giam sy phu thudc gitta cac phan
tir, tao ra cac thanh phan doc lap va dé kiém thr.
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— Tang tinh nhét quan: DDD dit Aggregate lam trung tam cua qua trinh
phat trién. Aggregate gioi han truy cap va thay ddi dir liéu, dam bao tinh
nhét quan trong hé thng.

— Giao tiép tot hon giira cac thanh vién trong nhém: DDD cung cip mot
ngon nglr phong phu va chinh xac dé mé ta domain. Piéu nay giup tao ra sy
tuong tac t6t hon gitra cac thanh vién trong nhom phat trién, giup dam bao
su hiéu biét va ddng nhat vé domain trong toan bd qua trinh phat trién.

— D@ bao tri va mé rong: DDD giup tao ra m6 hinh phan mém dé& bao tri va
mo rong. Cac thanh phan dugc t6 chuc 16 rang va tach biét, cho phep cac
thay ddi va mo rong dugc thuc hién mot cach dé dang va an toan.

DDD gitp dinh hinh qué trinh phét trién phan mém theo cach tip trung vao
domain va cac yéu cau kinh doanh. N6 tao ra m6 hinh phan mém dé hiéu.

2.4. Két luan chwong
Qua chuong 2 cho ta cai nhin tong quan vé Domain-Driven Design, DDD gilp

dinh hinh qué trinh phat trién phan mém theo cach tap trung vao domain va cac yéu
cau kinh doanh. N6 tao ra mo6 hinh phan mém d¢ hiéu
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CHUONG 3: PHAN TiCH CO SO DU LIEU CUA TRUONG DAl HQC QUAN
LY VA CONG NGHE HAI PHONG.

3.1. Co s dir liéu la gi?

Co s6 dir liéu (Database) 1a mot tap hop c6 td chuc cua dit lidu, dugc té chic va luu
trir trong mot hé théng may tinh. N6 14 noi ma thong tin duoc thu thap, té chire, va luu
trit dé cho phép truy xut, tim kiém, va xir ly di liéu mot cach hiéu qua. Co sé dit liéu
bao gom mot tap hop céc dit liéu lién quan nhau, duoc to chirc theo mot cau trdc cu
thé. Di liéu trong co sé dir liéu c6 thé bao gdm cac loai thong tin khac nhau nhu sb,
van ban, hinh anh, &m thanh, video va nhiéu hon nita. Mdi dit liéu dugc biéu dién duéi
dang mot déi twong hoiac muc trong co sé dir liéu.

Mot co s& dit liéu can c6 mot hé quan tri co s dir liéu (Database Management
System - DBMS) dé quan ly va xt ly dix liéu. DBMS la mot phan mém hoac hé théng
phan mém c6 nhiém vu quan 1y co s dir liéu. N6 cung cap cac cong cu va chic ning
cho phép nguoi ding tao, truy xuit, cdp nhat va x6a dit liéu trong co so dir liéu.
DBMS cung cap mot giao dién cho ngudi dung tuong tac véi co so dit liéu, cho phép
thuc hién cac truy van (query) dé truy xuat dix liéu theo yéu cau cu thé. N6 ciing dam
bao tinh nhat quéan, bao mat va hiéu suét cua co so dir lieu. Mot s6 DBMS phé bién
bao gdm MySQL, Oracle, Microsoft SQL Server va PostgreSQL.

Co s¢ dir liéu duoc sir dung trong nhiéu linh vuc va tng dung khac nhau. Vi du, céc
cong ty st dung co s dir lidu dé quan Iy théng tin khach hang, san pham va quy trinh
kinh doanh. Céc trang web va tng dung di dong luu trit dit liéu trong co s& dit liéu dé
cung cap thong tin va tuong tac v4i ngudi dung. Co so dit lidu cling dugc sir dung
trong nghién ciru khoa hoc, hé thong quan 1y thu vién, hé théng gido duc va nhiéu linh

vuc khéac nira.
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3.2.Co s6 dir li€u quan hé 1a gi?

Co s¢ dir liéu quan hé (Relational Database) 1a mot loai co so dit liéu duoc thiét

ké dua trén mé hinh quan hé. M6 hinh quan hé str dung cac bang (tables) dé luu trit dit

liéu va quan hé giira chiing duoc biéu dién bang cac khda chinh va khda ngoai.

Trong co s& dir liéu quan hé, dit liéu duoc to chic thanh cac bang ¢ cac hang

(rows) va cot (columns). Mdi bang dai dién cho mét thuc thé hodc ddi tuong cu thé,vi

du:
Khéa chinh Cac truong
i< — & A& > A T
CustomerID  CustomerFirstName  CustomerlastName  CustomerCompany  CustomerAddress CustomerProvince
» Ha Nguyén Thi Hoa Déng 14 Phan Chu Trinh, H3i Chdu D3 Nang
2 Anh Ngb Hoai Thanh D& 90 Quang Trung, Hai Chéu Da Nang Cac
3 Trung Ho Birc Thanh Nhan 21 Quang Trung, Tam Ky Quang Nam d ‘0 ng
4 Ngoc Nguyén Thi Nhur Séng tao 15 Nguyén Hué Thira Thién Hué
5 Linh Tran Ngoc VietTech 97L& D5, Thanh Khé DaNang
Hinh 3.2 1 Vi du bang(table)
Trong do:

Cot/Trwong (Field): cac truong thé hién thudc tinh cua bang dit liéu vi du tén,
dia chi...

Dong(row):1a mot dong dir liéu gom céc dir liéu co lien quan véi nhau hay con
goi la bang ghi (record).

O (cell):Giao giita dong va cot va la noi chira dir liéu.

Khda chinh(Primary Key):1a mot truong hodc nhiéu truong gop lai dugc sir
dung dé dinh nghia bang ghi. Khoa chinh ¢ 02 thugc tinh 1a khong dugc tring
va khong duoc rong. Vi du: gid tri 1 cua truong CustomerID d6 s& suy ra dugc
tat ca dir liéu cua dong dau tién. Hay noi cach khéc cac gia tri cia dong dau tién
Ia gia tri cac thugc tinh cua bang ghi co customerID = 1.

Mot bang c6 thé c6 khoa chinh hoic khéng, tuy nhién dé dé quan 1y ngudi ta

thuong dinh nghia khoa chinh cho cac bang
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CustomerID  CustomerFirstidame  CustomerLastMame  CustomerCompany  CustomerAddress CustomerProvince
Ha MNguyen Thi Hoa Bfing 14Phan Chu Trinh, Hai Chiu D& Niing —
Anh MNgd Hoai Thanh B4 50 Quang Trung, Hal Chau B Mlng

Trung HG Bxrc Thanh Mhan 21 Quang Trung, Tam Ky Quang Nam
Maoc Mouyen Thi Mhwr Sang tao 15 Nouyén Hué Thira Thién Hug
Linh Tran Ngoc VietTech 27 L& B, Thanh Khé D& Mang

-
lJ-|‘bll-ur\JI

InvoiceMo  InvoiceDate VAT CustomerID

> znzum{u 0.05 1

2 202003-12 0.05
3 2020-02-04 0.05
4

1
2020-01-15 0.05 2
5 2020-03-10 0.05 2
& 2020-03-21 0.05 3
Khoa ngoai

Hinh 3.2 2 Vi du méi quan hé
Trong do:

- Khoa ngoai (Foreign Key): la truong ¢ bang nay (bang Invoice) nhung co
truong tuong ng lam khda chinh ¢ bang kia (bang Customer) dé tao ra méi quan hé
gitra hai bang.

— Méi quan hé (Relationship):tao ra méi lién két gitra hai bang nham xac dinh
mébi lién quan gitta cac truong dir liéu cua hai bang. Vi du: néu ban mudn biét khéach
hang c6 ma khach hang s6 1 mua nhirng don hang nao thi ban phai dya vao mdi quan
hé trén. Trong co s& dit liéu quan hé méi quan hé thé hién ¢ 03 dang sau:

Quan hé 1-1: Trong quan hé nay mdi bang chi ¢ mét va chi mot bang ghi
trong tng ma thdi. Vi du quan hé vo — chong, quan hé Thong tin co ban — Thdng tin
chi tiét ...

Quan hé 1-n: La quan hé pho bién nhét trong co sé dit liéu, trong hé nay 1 bang
ghi & bang nay c6 nhiéu bang ghi twong tng & bang kia. Trong vi du trén mot bang ghi
trong bang Customer c6 nhiéu bang ghi trong bang Invoice.

Quan hé n-n: trong quan hé nay mot bang ghi trong bang nay tuong ung voi

nhiéu bang ghi trong bang kia va nguoc lai.
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Quan hé 1-1 Quan hé 1-n Quan hé n-n

Hinh 3.2 3 Kiéu mai quan hé

3.3.  Phan tich co sé dir liéu cia trweong Pai hoc Quan ly va cong nghé
Hai Phong.

Edu 1a phan mém quan 1y dao tao theo hoc ché nién ché va tin chi do Cong ty
TNHH Phan mém Hoang Ha nghién ciru va phat trién hoan toan tuan tha theo cac quy
ché:

— Quy ché 25: Quy ché dao tao Pai hoc va Cao dang hé chinh quy

— Quy ché 43: dao tao Dai hoc va Cao ding hé chinh quy theo hé thdng tin chi
Quyét dinh s6 58/2007/QD-BGD&PT vé ho so hoc sinh, sinh vién va ang dung CNTT
trong quan Iy ho so hoc sinh, sinh vién

— Quyét dinh s6 60/2007/QD-BGDDT vé Quy ché danh gia két qua rén luyén
cua hoc sinh sinh vién trong cic co s¢ gido duc dai hoc va truong trung cap chuyén
nghiép hé chinh quy

— Quyét dinh sb 44/2007/QD-BGDPBT vé hoc bong khuyén khich hoc tap doi
véi hoc sinh, sinh vién trong cac truong niang khiéu, cac co s gido duc dai hoc va
trung cap chuy@n nghiép thudc hé thong gido duc quéc dan

— Quy ché 40/2007/QD-BGD&DT: Quy ché dao tao trung cap chuyén nghiép
hé chinh quy Quy ché 42/2007/QD-BGD&DT: Quy ché hoc sinh, sinh vién cac trudng
dai hoc, cao dang va trung cap chuyén nghiép hé chinh quy

— Quy ché 36/2007/QD-BGD&PT: Quy ché dao tao dai hoc va cao dang theo
hinh thirc vira 1am vira hoc Phan mém EduMng quan Iy toan dién qué trinh dao tao
trong mot truong DH, CD va THCN

Vi cac tinh nang nhu :

— Phan hé Lap ké hoach dao tao va xép thoi khoa biéu

— Phan hé 1ap ké hoach va xép lich thi
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— Phan hé t6 chirc va quan ly thi

Phan hé quan ly sinh vién

Phan hé quan ly két qua hoc tap

Phan hé quan ly hoc phi, hoc bong

— Phan hé dang ky hoc, ding ky thi truc tuyén, tra ctu théng tin vé két qua hoc
tap, rén luyén

— Phan hé quan 1y vin bang ching chi

— Phan hé quan tri hé thong

Dit liéu caa phan mém quan 1y dao tao s& duoc luu vao co s dir lidu co tén 1a
edu géom 464 bang khac nhau dé luu tat ca céc dir liéu khach nhau phuc vu cho céc
muc dich khac nhau trong qua trinh quan 1y dao tao. V&i do an nay, em sé& chi quan
tam dén céc bang véi muc dich 1y thong tin sinh vién, van bang chang chi va diém
toan khoa cua sinh vién.
3.3.1. Thong tin sinh vién, vin bang chirng chi dwec lay tir cac bang:

— Bang sinhvien:
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Column Name Data Type Null Data Type(lLength) Default value Aute Comment Expression Collation

3 masinhvien text |:| text D
malop text text D
hodem text |:| text D
ten text O text O
tendangnhap text text [l
gioitinh boolean boolean D
ngaysinh timestamptz timestamptz(6) D
noisinh text text D
quequan text text O
diachi text text D
dienthoai text text D
email text text D
makhoahoc text text D
makhoa text text D
mahedaotao text text D
manganh text text D
machuyennganh text text D
trangthai smallint smallint D
ghichu text text D
matkhau text text D
ngayvaotruong timestamptz timestamptz(6) [l
ngayratruong timestamptz timestamptz(6) ]
mahoso text text D
dantoc text text D
tongiao text text O
diachi2 text text D
hotenme text text D
hotenba text text D
lienlac text text D
doituong text text D
namtotnghiep smallint smallint D
tuyenthang boolean boolean [l

Hinh 3.3 1 Bang sinhvien

Ta s& quan tam dén trudng masinhvien, hodem, ten, gioitinh, socmnd,

ngayvaotruong, mahedaotao, makhoahoc, manganh cua bang



— Bang Hedaotao:

D Design Table - dbo.hedaotao -
4D # = |7 [ V¥ Constaint = 4« ¥ &3
Column Name Data Type Null Data TypefLength) Default value Auto Comment Expression Collation
3 | mahedactao text D text D
tenhedaotao text text D
mabacdaotao text text D
maloaihinhdaotao text text D
sonamhoc smallint smallint D
sohockyhoc smallint smallint D
ghichu text text D
sothutu smallint smallint D
daotaotheotinchi boolean boolean D
daotaotheonienche boalean boalean D
N »
Hinh 3.3 2 Bang hedaotao
r
~ A A \ o >
Ta s€ quan tam dén truong mahedaotao, tenhedaotao cua bang
2 -
— Bang nganh:
Q Design Table - dbo.nganh — m}
A 4 = | ¢ | ¥ Constrains = 4 W &
Column Name Data Type Null Data Type(length) Default value Aute Comment Expression Collation
3 v manganh text D text D
tennganh text text D
makhoa text text D
mabacdaotao text text D
N »
Hinh 3.3 3 Bang nganh
r
~ A A \ 3 5
Ta s€ quan tam dén truong manganh, tennganh cta bang
2 -
— Bang khoahoc:
) Design Table - dbo.khoahoc - O
A 4+ = 7 & 7 Comstrains = & W* L]
Column Name Data Type Null Data Type(Length) Default value Auto Comment Expression Collation
3 v makhoahoc text D text D
tenkhoahoc text text D
namvaotruong smallint smallint D
namratruong smallint smallint D
daotaotheotinchi boolean boolean D

Ta s& quan tam dén trudng makhoahoc, tenkhoahoc cua bang

Hinh 3.3 4 Bang khoahoc
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— Bang vb_capbang:

D Design Table - dbo.vb_capbang - |
A4 4+ = ¥ & ¥ Constans = « ¥ 3
Column Name Data Type Null Data Type(Length) Default value Auto Comment Expression Collation
3 makhophoi text text D
sohieubang text text D
50Vaoso text text O
loaihinhdaotao text text D
manganh text text D
hangtotnghiep text text O
namtotnghiep integer integer ]
masinhvien text text O
ngaycapbang timestamptz timestamptz(6) [l
noicap text text D
trangthai integer integer D
bacdaotao text text D
madanhhieu text text D
nguoicapbang text text O
chucvunguoicap text text D
nguoinhanbang text text D
socmndnguoinhanbang  text text D
ngaycapcmndnguoinh...  timestamptz timestamptz(6) O
noicapcmndnguoinhan... text text D
soquyetdinh text text D
5050 text text O

Hinh 3.3 5 Bang vb_capbang
Ta s& quan tdm dén truong masinhvien sohieubang, sovaoso, hangtotnghiep cua
bang

— Bang sv_diemtrungbinhtoankhoa:

;} Design Table - dbo.sv_diemtrungbinhtoankhoahoc - O
S+ = 7 A ! Constraints = & W 3 &
Column Name Data Type Null Data Type(Length) Default value Auto Comment Expression Collation
3 masinhvien text text |:|
diem double precision double precision |:|
lanthu integer integer |:|
xeploai integer integer ]
mahedaotao text text |:|
makhoahoc text text |:|
manganhhaoc text text |:|
machuyennganh text text ]
diem4 double precision double precision |:|
xeploaid integer integer ]

Hinh 3.3 6 Bang sv_diemtrungbinhtoankhoa

Ta s& quan tam dén trudng masinhvien, diem cua bang.
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— Bang xephangtotnghiep_tinchi

;} Design Table - dboxephangtotnghiep_tinchi - O
A 4 = 9 & ¥ Constaints = & W 3 &
Column Name Data Type Null Data Type(Length) Default value Auto Comment Expression Collation
> ¢ xeploai integer [] integer []
ten text text |:|
tudiem double predision double precision O
dendiem double precision double precision ]
kiemtradieukien boalean boolean |:|
khailuongcachocphanp... double predsion double precision ]
khongbikyluatomuc integer integer |:|

Hinh 3.3 7Bang xephangtotnghiep_tinchi

Ta s& quan tam dén trudng xeploai, ten cua bang.

— Bang sv_datchungchi

) Design Table - dbo.sv_datchungchi - O
A # = % & U Constaints — A W G =
Column Name Data Type Null Data Type(Llength) Default value Auto Comment Expression Collation
3 namhoc text text D
ngayxet date date O
dotxet integer integer O
machungchi text text D
masinhvien text text D
dacap boolean boolean D
sohieu text text D
ngaycap date date D
xeploai integer integer ]

Hinh 3.3 8 Bang sv_datchungchi

Ta s& quan tim dén trudng masinhvien, machungchi cua bang.
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— Bang chungchi

:} Design Table - dbo.chungchi

4 + =

3 ‘| ma

ten

lNE ) Constraints — & ¥
Column Name Data Type Null Data Type(Length) Default value Auto Comment Expression
text D text |:|
text text O
boolean boolean |:|

chuan

Hinh 3.3 9 Bang chungchi

Ta s& quan tam dén trudng ma, ten cia bang.

Dé ndi cac bang véi nhau, ta ndi:

Bang sinhvien duoc néi voi bang hedaotao thong qua mahedaotao.
Bang sinhvien duoc néi voi bang nganh thdng qua manganh.
Bang sinhvien duoc ni vai bang khoahoc théng qua makhoahoc.

Bang sinhvien duoc ni vai bang vb_capbang thdng qua masinhvien.

Bang sinhvien duoc ndi voi bang sv_diemtrungbinhtoankhoa théng qua

masinhvien.

Bang vb_capbang dugc ndi véi bang xephangtotnghiep_tinchi thong qua

xeploai.

Bang sinhvien duoc ndi véi bang sv_datchungchi théng qua masinhvien.

Bang sv_datchungchi duoc ndi véi bang chungchi théng qua ma
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chungchi = sv_datchungchi
ma (—L masinhvien
ten machungchi
Zv_diemtrungbinhtoankhoa - sinhvien - hedaotao
masinhvien < — masinhvien » mahedaotao
diem hodem fenhedaotao
ten
gioitinh
socmnd
ngayvaotruong
mahedaotao =] Kkhoahoc
makhoahoco » makhoahoc
manganh tenkhoahoc
EI)te|:JI1angtﬂntnghiep_lint:hi = vb_capbang = nganh
—» masinhvizn » manganh
xeploal R sohieubang fennganh
ten SOVa0s0

hangtotnghiep

Hinh 3.3 10 mé ta mo¢i quan hé giira cac bdng
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Véi dit liéu dau vao 1a ma sinh vién, lay thong tin sinh vién d6 gdm masinhvien,

ngay sinh, sé chitng minh nhan dan, gioi tinh, tén nganh, ngay vao truong, tén hé dao

tao, tén khda hoc, s hiéu van bang, s6 vao so,

»

SELECT
RTRIM(s.masinhvien
CONCAT(RTRINM(s5.hodem
s .ngaysinh
RTRIM (5. socmnd
CASE
WHEN s gioitinh
WHEN s gioitinh
END as gioitinh
RTRIM(nganh.tennganh
s.ngayvaotruong
RTRIM(hdt.tenhedaotao
RTRIM(khoahoc. t as tenkhoah
RTRIM(vb.sohieubang) as sohieubang
RTRIM(vb.sovaoso) as sovaoso
RTR
hdt

as masinhvien
RTRIM(s.ten)) as hoten
as socmnd

false THEN 'Nit'
true THEN "Nam'

as tennganh

as tenhedaotao

TM(xhtntc.ten) as xephangtotnghiep_tinche
sonamhoc

sv_diemtrungbinhtoankhoahoc . diem4

"dbo" . "sinhvien" as s

OUTER JOIN "dbo" "hedactao" as hdt ON RTRIN(s mahedaotao
OUTER JOIN dbo nganh ON RTRIM(s manganh RTRIF
OUTER JOIM dbo.khoahoc OM RTRIM(s. makhoahoc RTRIM
OUTER JOIM dbo. vb_capbang as vb ON RTRIM(s masinhvien

FROM
LEFT
LEFT
LEFT
LEFT

LEFT
LEFT
WHERE

OUTER JOINM dbo
OUTER JOINM dbo
RTRINM(s.masinhvien 1912101003 "

- Ln2 Chs8 <

RTRIM
nganh_manganh
khoahoc - makhoahoc

RTRIM

o
A

xép hang tét nghiép tir cac bang trén.

hdt mahedaotao

vb masinhvien

sv_diemtrungbinhtoankhoahoc OMN RTRIM(s masinhvien
xephangtotnghiep_tinchi as xhtntc ON vb.hangtotnghiep

RTRIM(sv_diemtrungbinhtoankhoahoc masinhvien
xhtntc. xeploai: - text

masinhvien  hoten ngaysinh & socmnd gioitinh

711912101003 Vi Hoai Nam  2001-01-26 .. 0312010052.. Nam

Céng nghé thang tin

1y

g sovaoso

Dai hoc chinh quy  Khéa 23

xephangtotnghie
p_tinche

Hinh 3.3 11 Két qua cua Iénh select thdng tin sinh vién tir cac bang

sonamhoc  diem4

4

Véi dit liéu dau vao 1a ma sinh vién, lay ra cac chang chi sinh vién d6 da dat duoc

gom masinhvien, machungchi, tenchungchi

10

»

CREATE OR REPLACE FUNCTION public.f_get_chungchi(masv text
RETURNS SETOF get_chungchi
LANGUAGE sql
STABLE
AS $functiong
SELECT
RTRIM(dcc. "machungchi®
RTRIM(dcc. "masinhvien”
RTRIM(cc.ten
FROM "dbo"."sv_datchungchi” as dcc

left outer join "dbo"."chungchi" as cc on RTRIM(dcc.machungchi
where rtrim(dcc masinhvien)='1912101603"
¢function$
- inS Ch16 <
rtrim  rtrim(1) rtrim(2)
7|GDQP 1912101003 GDQP

GDTC 1912101003 GDTC

RTRIM

cc.ma

Hinh 3.3 12 Két qud cua Iénh select danh séch chieng chi da dat dwoc cia sinh vién
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3.3.2. Piém toan khéa dwoc |y tir cac bang:
— Bang chuongtrinhdaotaokhung

D Design Table - dbo.chuongtrinhdactaokhung -

4 | + = | |3 ! Constraints = & W L¢]

Column Name Data Type Null Data Type(Length) Default value Auto Comment Expression Collation

3 v mactdtkhung text D text D
mahedactao text text D
makhoahoc text text D
manganh text text D
machuyennganh text text D
mamanhoc text text D
makhoikienthuc text text D
tongso smallint smallint D
danvi text text D
thamgiatinhdiemtrung... boolean boolean D
menthitotnghiep boolean boolean D
doan_khoaluantotnghi.. boolean boalean D
mondieukientotnghiep  boolean boolean D
batbuoc boolean boolean D
tuchon boalean boalean D
thaythe boolean boolean D
nhomtuchon text text D
congthuctinhdiem text text D
mathangdiem text text D
monthuctaptotnghiep boolean boolean |
solanthi integer integer D

Hinh 3.3 13 Bdng chuongtrinhdaotaokhung

Ta s€ quan tam dén trrong tongso, mahedaotao, mamonhoc, manganh, makhoahoc

cua bang.
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— Bang sinhvien

Column Name

> masinhvien
malop
hodem
ten
tendangnhap
gioitinh
ngaysinh
noisinh
quequan
diachi
dienthoai
email
makhoahoc
makhoa
mahedaotao
manganh
machuyennganh
trangthai
ghichu
matkhau
ngayvaotruong
ngayratruong
mahoso
dantoc
tongiao
diachi2
hotenme
hotenbo
lienlac
doituong
namtotnghiep

tuyenthang

Data Type

text

text

text

text

text
boolean
timestamptz
text

text

text

text

text

text

text

text

text

text
smallint
text

text
timestamptz
timestamptz
text

text

text

text

text

text

text

text
smallint

boolean

Null Data Type(Length) Default value Auto Comment Expression Collation

BN ENOIEEEEEERNENRNEEEEERE™EEOO0O®O

text

text

text

text

text

boolean
timestamptz(6)
text

text

text

text

text

text

text

text

text

text

smallint

text

text
timestamptz(&)
timestamptz(6)
text

text

text

text

text

text

text

text

smallint

oo ooooooodoDododoooooooooodgn

boolean

Hinh 3.3 14 Bdng sinhvien

Ta s& quan tam dén truong mahedaotao, manganh, makhoahoc, masinhvien,

hodem, ten cua bang.
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— Bang monhoc

) Design Table - dbo.monhac - O
A 4+ = 9 & ¥ Costants = A ¥ G
Column Name Data Type Null Data Type(Length) Default value Auto Comment Expression Collation
» | mamonhoc text D text D
tenmonhoc text D text D
tenviettat text D text D
sodvht smallint smallint D
sotietmoituan smallint smallint D
tongsaotiet smallint smallint D
kieumonhoc smallint smallint D
dieukienphonghoc smallint smallint D
xeptrentkb boolean boolean D
phaixepcachngay boolean boolean [
phaidoichieuxep boolean boolean D
chihoc1buoitrongngay  boolean boolean D
sotietlientieptoidatron..  smallint smallint D
khonghoccachtiettrong... boolean boolean D
buoisanghocvao smallint smallint D
buoichieuhocvao smallint smallint D
buoitoihocvao smallint smallint D
mahedaotao text text D
manganh text text D
machuyennganh text text D
makhoa text text D
mabomon text text D
ghichu text text D
makhoikienthuc text text D
N P
Hinh 3.3 15 Bang momhoc
r
Ta s€ quan tam dén truong mamonhoc, tenmonhoc cua bang.
Bang sv_diemtrungbinhmonhoc
D Design Table - dbo.sv_diemtrungbinhmonhoc - O
A & = ¥ Constraints — & W 9 =
Column Name Data Type Null Data Type(Length) Default value Auto Comment Expression Collation
3 masinhvien text text |:|
mamonhoc text text |:|
malop text text |:|
namhoc text text |:|
hocky integer integer ]
diem double precision double precision ]
lanthu integer integer |:|
thangdiem4 integer integer ]
diemchu text text |:|
loaidiem text text |:|
mahedaotao text text |:|
makhoahoc text text |:|
manganhhoc text text |:|
machuyennganh text text |:|

Hinh 3.3 16 Bang sv_diemtrungbinhmonhoc

Ta s& quan tam dén truong masinhvien, mamonhoc, namhoc, hocky, lanthu, diem

cua bang.
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Véi dir liéu dau vao 1a ma sinh vién, 1ay ma sinh vién, ma mén hoc, t&n mén
hoc, khéi lwgng(sd tin chi caa mén hoc), nam hoc, thang diiém 10, thang diém 4, diém

chir cia mén hoc do tir cac bang trén

3 select

4 RTRIM(MaSinhVien

5 RTRIM(MaMonHoc

6 RTRIM(TenMonHoc

7 KL Khoiluong

8 NamHoc

9 Diem DiemThangl@

10 CASE

11 WHEM

12 Diem 0

13 and Diem < 4
14 THEN @

150 WHEM

16 Diem 4

17 and Diem < 5.5
18 THEN 1

1901 WHEN

20 Diem 5.5

2 and Diem < 7

22 THEN 2

230 WHEM

24 Diem 7

25 and Diem < 8.5
26 THEN 3

270 WHEN

28 Diem 8.5

29 and Diem 10
3e THEN 4

31 END AS DiemThang#
32 CASE

330 WHEM

34 Diem 2]

35 and Diem < 4

36 | THEN "F'

370 WHEHN

38 Diem 4

39 and Diem < 5.5
40 - THEN 'D'

4‘1[?] WHEN

42 Diem 5.5

43 and Diem < 7
a4 - THEN 'C'

45 WHEN

46 Diem 7

47 and Diem < 8.5
48 - THEN "B’

459 WHEN

50 Diem 8.5
51; and Diem 10
52 - THEN 'A"

53; END AS DiemChu

54 GhiChu

55 - From

Ség

57 Select

58 $1 MaSinhVien
53 S1.MaMonHoc

6@: M.TenMonHoc

61 S1 KL

62 S1.GhiChu

63: MIN(S1. NamHoc) NamHoc
64 MAX(S1 Diem) Diem
65 FROM

éég

67 SELECT

68 MaSinhVien
69; MaMonHoc
78 TenManHoc
71 KL

72: NamHoc

73 HocKy

74 CASE

75 WHEN COALESCE(S DiemTH1, @ COALESCE(S DiemTH2, ©) THEM S DiemTH1
76 WHEN COALESCE(S.DiemTH2, @ COALESCE(S.DiemTH1, @) THEN S.DiemTH2
77 END AS Diem
78 CASE

79 WHEN TenMonHoc IS NULL THEN 'Ngoai CT'
80 END GhiChu
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103

106

121,

125

159

FROM

S1

INNER JOIN dbo.MonHoc M ON RTRINM(S1.MaMonHoc

Group by
51.MaSinhVien
51.MaMonHoc
M.TenMonHoc

S1

KL

SELECT
MaSinhVien
MaMonHoc
TenMonHoc
KL

NamHoc
HocKy
DiemTHL
DiemTH2

PP D> OO0E DB

>

FROM

SELECT
MaSinhVien
MaMonHoc
NamHoc
HocKy
MAX
CASE
WHEN LanThu
END
DiemTH1
MAX
CASE
WHEN LanThu
END
DiemTH2
FROM

1 THEN Diem

2 THEN Diem

SELECT
MaSinhvien
MaMonHoc
NamHoc
HocKy
LanThu
Diem
FROM
dbo . SV_DiemTrungBinhMonHoc

WHERE
LEFT(RTRIM(Mamonhoc
and RTRIM(MaSinhVien

3) not in ("SWI'
'1912101003 "

"FLS'

p
GROUP BY
masinhvien
mamonhoc
namhoc
hocky
A
LEFT OUTER JOIN
SELECT
DISTINCT MaSinhVien
MaMonHoc
TenMonHoc
TongSo KL
FROM

SELECT
SinhVien
SinhVien
SinhVien
SinhVien
SinhVien. HoDem
SinhVien.Ten
ChuongTrinhDaoTaoKhung. TongSo
MonHoc . TenMonHoc
MonHoc . MaMonHoc

FROM
dbo . ChuongTrinhDacTaoKhung
INMER JOIN dbo.SinhVien OM RTRIM{ChuongTrinhDaoTacKhung.MaHeDaoTao
AND RTRIM(ChuongTrinhDaoTaoKhung . MaNganh RTRIM(SinhVien . MaNganh
AMD RTRIM(ChuongTrinhDaoTaoKhung MaKhoaHoc
INNER JOIN dbo MonHoc ON RTRIM(ChuongTrinhDaoTaoKhung. MaMonHoc

subquery

WHERE
RTRIM(MaSinhVien 1912101003 "
C ON RTRIM(A.MaSinhVien RTRIM(C.MaSinhVien
AND RTRTM(A.MaMonHoc RTRTM(C.MaMonHoc

MaHeDaoTao
MaNganh
MaKhoaHoc
MaSinhVien

RTRTM(M.MaMonHoc

51.GhiChu

Diem

ORDER BY

NamHoc

MaMonHoc

RTRINM(SinhVien. MaHeDaoTao

RTRIM(SinhVien MaKhoaHoc
RTRIM(MonHoc - MaMonHoc

Hinh 3.3 17 Cau Iénh sql select ra bang diém toan khoa
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rtrim rtrim(1) rtrim(2) khoiluong  namhoc

4 111912101003 ATH31011  Dién kinh 1 2019-2020
1912101003 CAP32031 Lap trinh C ndng cao 3 2019-2020
1912101003 CAR32031 Kién tric may tinh 3 2019-2020
1912101003 DMA33041 Toan rdi rac 4 2019-2020
1912101003 ENG31051 Anh vin cd sd 1 5 2019-2020
1912101003 ENG31052 Anhwvin cdsd 2 5 2019-2020
1912101003 GIN31031  Tin hoc dai cudng 3 2019-2020
1912101003 GPH31021 V4t ly dai cudng 1 2 2019-2020
1912101003 LAW31021 Phap luat dai cudng 2 2019-2020
1912101003 MAT31023 Todn cao cdp 3 2 2019-2020
1912101003 MAT31031 Todn cao cip 1 3 2019-2020
1912101003 MLP31021 Nhiing nguyén Ii cd ... 2 2019-2020
1912101003 MLP31032 Nhiing nguyén Ii cd ... 3 2019-2020
1912101003 ADI33041  Phan tich thiét k& h... 4 2020-2021
1912101003 CCO33031 Truyén sd ligu 3 2020-2021
1012101002 NEARINAT  C&i +rie A lidn i A 2022071

diemthang10

7
8.6
8.3
8.1

8
8.6
9.1
5.5

7
93
8.3
8.3
7.3
7.2
8.3

aA

diemthang4

Hinh 3.3 18 Két qua khi chay doan Iénh sql trén

L ¥ L S L T '~ Ty ¥ [/ Rt N W )

N

3.3.3.Chirng chi ciia sinh vién dwoc lay tir cac bang sv_datchungchi va

bang chungchi

) Design Table - dbo.sv_datchungchi

4 + = 9 2 ' Constraints — & ¥

Column Name Data Type Null Data Type(Length) Default value Auto Comment

3 namhoc text text I:‘
ngayxet date date |:|
dotxet integer integer O
machungchi text text |:|
masinhvien text text D
dacap boolean boolean I:‘
sohieu text text |:|
ngaycap date date ]
xeploai integer integer |:|

Hinh 3.3 19 Bang sv_datchungchi

Expression

diemchu  ghichu
B
A
B
B
B
A
A
C
B
A
B
B
B
B
B
R
&
Collation

Ta s& quan tam dén truong ngayxet, dotxet, masinhvien, sohieu, ngaycap,

xeploai, machungchi cua bang.

g Design Table - dbo.chungchi

Hinh 3.3 20Bdng chungchi

Ta s& quan tim dén truong ma, ten cua bang.

A 4 = ¥ & ¥ Constrains = « W*
Column Name Data Type Null Data Type(Length) Default value Auto Comment
» v ma text |:| text D
ten text text O
chuan boolean boolean D

Expression

Collation
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Véi dir liéu dau vao 1a ma sinh vién, 1y thong tin cac vin bang di cap cho
sinh vién gom ma sinh vién, ma chang chi, tén ching chi, ngay xét, dot xét,
ngay cap.

A STABLE
5 AS %function$
B SELECT
7 RTRIM{dcc . "machungchi™
8 RIM({dcec. "masinhvien™
2] RTRI cc.ten
16 dcc  dotxet
11 dcc _ngaycap
12 dcc ngayxet
13 dcc.sohieu
14 FROM "dbo™."swv_datchungchi™ as dcc
15 left outer join "dbo™."chungchi™ as cc on RTRIM{dcc. machungchi RTRIM{cc.-ma
16 where rtrim{dcc_ masinhvien "1912101e03 "
17 $function$
10 -~ Ln 12 Ch 14 <
rtrirm rtrim{7) rtrim(2) dotxet ngaycap ngayxet sohieu
» T | GDQP 1912101003 GDOP 12 2023-04-24 2023-04-24
GDOTC 1912101003 GDTC 12 2023-04-24 2023-04-24

Hinh 3.3 21 két qud ldy duroc tir bang

3.4. Két luan chwong

Chuong nay chil yéu cho ta biét thé nao 1a co s¢ dit liéu, hiéu qua vé phan mém
quan 1y dao tao cua trudng dai hoc QUAN LY VA CONG NGHE HAI PHONG.
Ngoai ra, chuong 2 con liét ké cac bang, cac truong dit liéu can quan tam dé select ra
dir liéu dé phuc vu nhu cau xay dung website, cting voi dé 1a két qua dat duoc sau khi

lay dir liéu tir cac bang.
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CHUONG 4: UNG DUNG THUC TE
4.1. Mt sé cong nghé dwgc sir dung dé xay dung Website quan ly két qua hoc tap
va vin bing chieng chi caa sinh vién.
D &n nay con sir dung Hasura gitp xay dung APl GraphQL maot cach nhanh chéng
va hiéu qua. Clerk giup quan ly xac thuc va dang nhap nguoi dung mot cach tién loi.
Cloudinary gitp quan ly va xt Iy hinh anh va video trong tng dung mét cach dé dang.

4.1.1. Hasuralagi?

Hasura 1a mét nén tang phat trién tng dung GraphQL ma ngudén mé. N6 cung
cap mot cach dé dang dé xay dung cac APl GraphQL manh mé va linh hoat tir céc
ngudn dit liéu c6 sin nhu co sé dit lieu PostgreSQL. Hasura gitp giam thiéu cong viéc
lip di 1ap lai khi xay dung APl va cung cip cac tinh ning nhu truy van dé quy,

realtime subscriptions va xir ly logic phic tap trén server.

() HASURA

Hinh 4.1 1 Hasura

Véi Hasura, ban cd thé xac dinh cau tric di liéu bang GraphQL Schema va tu
dong tao c4c truy van va mutation dé truy cap di lidu tir co so dir liéu PostgreSQL. N6
cling cung cap mot bo cdng cu quan ly dit liéu, cho phép ban quan Iy va sira doi dir
lidu trong co s& dit liéu mot cach dé dang.

Hasura ho tro nhanh chéng tich hop voi cac ung dung front-end va back-end
khac. N6 cung cap kha nang truy van dé quy, cho phép ban truy van dit liéu lién quan
tir nhiéu bang trong co s dir lisu mot cach dé& dang. Hasura ciing hd tro realtime
subscriptions, cho phép ung dung caa ban nhan théng bao va cap nhat tac thi khi dir
liéu thay dbi.

Hasura dugc st dung rong réi trong viéc xay dung trng dung web va mobile,
dic biét 1a trong cac du &n st dung Kién trac microservices va GraphQL. N6 gitp don
gian hda viéc xay dung va quan 1y API, ting téc d6 phét trién tng dung va cung cap

mot cach tién loi dé truy cap va xu ly dir liéu tir co so dir liéu.
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Hasura ciing hd trg Clerk, gitp Clerk c6 thé tao dyng cac JWT theo tiéu chuan
ctia Hasura dé phuc vu cho qua trinh xé&c thue ngudi ding sau, xac thuc quyén cua tai
khoan.

4.1.2. APl lagi?

API (Application Programming Interface) 1a mot tap hop céc quy tic va giao
thirc ma cho phép cac phan mém khac twong tac va giao tiép véi nhau. N6 hoat dong
nhu mot cau ndi giira cac tng dung, dich vu va ngudn dit liéu khac nhau, cho phép
chung trao di théng tin va thuc hién céc chic ning can thiét.

API dinh nghia cac phuong thirc va dinh dang dir liéu ma cac tng dung hoac
dich vu c6 thé st dung dé trao d6i thong tin. Cac phuong thirc API thudng bao gom
yéu cau (request) va phan hoi (response). Yéu cau API duoc gui tir mot tng dung hoac
dich vu va chira thdng tin vé cac hanh dong can thuc hién hoic dit liéu can truy xuat.
Phan hoi API chira két qua cia yéu cau, bao gom dir liéu duoc tra vé hoic théng bao
15i néu co.

Dé giai thich don gian hon, hiy tudng tuong ban dén mot nha hang. Khi ban
mudbn dat mon, ban khong di vao bép va ndu mén an cho riéng minh. Thay vao d6, ban
chi can goi mot nhan vién phuc vu va yéu cau moén an ban mudn. Nhan vién phuc vu
nay chinh 1a mot giao dién giira ban va bép nha hang. Ban chi can biét cach yéu cau
mon in, va nhan vién phuc vu s& chiu trach nhiém 1am viéc véi bép va mang moén an
dén ban.

Tuong ty, API 1a nhu mot nhan vién phuc vu trong ngir canh phan mém. N6
cung cap cac quy tac va giao thuc cho phép cac tng dung khac nhau giao tiép véi nhau
va trao doi théng tin. Théng qua API, mot ung dung cé thé yéu cau dir liéu hoic chirc
nang tir mot ung dung hoic dich vu khac ma khdng can hiéu rd chi tiét cach n6 hoat
dong bén trong.

API dinh nghia cac phuong thirc va dinh dang dir liéu ma cac tng dung hoac
dich vu c6 thé st dung dé trao d6i thong tin. Phuong thirc API dai dién cho cac hanh

d6ng ma ban c6 thé thyc hién, chang han nhu "1ay di liéu", "tao mai”, "cap nhat" hoic
"x6a". Binh dang dir liéu xac dinh cach di liéu duoc truyén qua lai, chang han nhu
JSON hoac XML.

API dugc sir dung rong réi trong cac tng dung web, di dong va may tinh dé
tuong tac vai cac dich vu bén ngoai va chia sé dir liéu. Vi duy, cac trng dung di dong céd
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thé str dung API cuia cac dich vu mang x& hoi dé lay thong tin nguoi ding hoac chia sé
noi dung truc tiép 1én mang x& hoi do.

4.1.3. RESTful API la gi?

RESTful API (Representational State Transfer) 1a mot kiéu kién tric va tiéu
chuan thiét ké cho viéc xay dung cac giao dién 1ap trinh tng dung (API) dua trén céc
nguyén tic va quy tic cua World Wide Web. N6 tap trung vao viéc sir dung cac
phuong thire HTTP nhu GET, POST, PUT va DELETE dé thuc hién céc thao tac trén
tai nguyén (resource) cua hé thong.

RESTful APl xem moi thir trong hé théng 1a mot tai nguyén, duoc dai dién
bang mot URI (Uniform Resource Identifier). CAc tai nguyén nay c6 thé 1a @i tuong,
danh sach, hoic bat ky don vi nao ma ban mudn tuong tac thong qua APL

RESTful API str dung cac phuong thirc HTTP dé twong tac véi cac tai nguyén.
Vi du:

— GET duoc sir dung dé lay thong tin vé tai nguyén.

— POST dé tao méi tai nguyeén.

— PUT dé cap nhat tai nguyén.

— DELETE dé x06a tai nguyén.

Cac phuong thtrc nay dai dién cho cac hanh dong co ban ma ban cé thé thuc
hién trén cac tai nguyén. RESTful API truyén dit liéu thong qua cac dinh dang chuén
nhu JSON (JavaScript Object Notation) hoac XML (eXtensible Markup Language).
Diéu nay cho phép dir lidu duoc truyén qua lai giira client va server mot cach don gian
va dé dang dé xu ly.

Mot trong nhitng wu diém quan trong cia RESTful API 1a tinh doc lap véi
phién ban. API duoc thiét ké dé khéng phu thudc vao phién ban cua wng dung, gilp
giam sy phuc tap khi thay d6i phién ban va cung cap sy linh hoat trong viéc phat trién
va cap nhat API.

RESTful API da trd thanh mot tiéu chuan phd bién trong viéc phét trién ng
dung web va di dong, vi n6 mang lai sy don gian, linh hoat va tuong thich véi cac
cbng nghé va ngbn ngtr 1ap trinh khac nhau. N6 cho phép cac ing dung tuong tac voi
nhau mot cach dé dang va chia sé dit liéu qua internet mot cach tién loi.

4.1.4. Clerklagi?
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Clerk 1a2 mot cong cu phat trién (developer tool) va mot dich vu quan ly xéac
thue (authentication service) dugc sir dung dé xay dung giao dién nguoi dung (U1) cho
viéc xac thuc va quan ly nguoi dung trong cic ung dung web. N6 gitp don gian hoa
viéc xay dung cac tinh nang xac thuc phac tap va quan ly nguoi dung trong cac tng

dung web.

= Acme

= 2 Amanda Lee
amanda@example.com

Signin

with Facebook Manage account
Account Account

G 6 v & @ P S
Profile

1 Cameron Williamson T —
“ Signout ofallaccounts

No account? Sign up

£y Amandalee
Email address < slee@work.co

Email addresses

omwillamson@acme.com  Primary

cameront23@mail.com

Phone numbers

=41 (217) 5550113 Primary.

Hinh 4.1 2 CLerk

Clerk cung cap céc tinh niang va API dé xac thuc nguoi dung, quan ly thong tin
tai khoan, va thuc hién cac tac vu lién quan dén xac thuc nhu ding ky, ding nhap,
dang xuat, khdi phuc mat khau va xéac thuc hai yéu té (2FA). N6 hd tro nhiéu phuong
thirc xac thuc nhu xac thuc qua email, xac thuc bing sé dién thoai, xac thuc bang
mang xa hoi va nhiéu hon nita, Clerk ciing hd tro tich hop véi cac dich vu xac thyuc va
quan 1y nguoi dung khac nhu Auth0, Firebase, AWS Cognito va nhiéu hon nita. Diéu
nay cho phép ban sir dung Clerk nhu mét 16p trung gian dé twong tac véi cac dich vu
xéc thuc khac ma ban da str dung hoic muén sir dung trong tng dung cia minh. Clerk
hd tro ta tao ra JWT di theo API cua hasura nham xéac thuc quyén cuaa tai khoan, tir do
cho biét tai khoan dé6 duoc phép 1am gi trong hé théng caa ching ta.

4.1.5. JWT lagi?
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JWT (JSON Web Token) 1a mot tiéu chuan mé dé truyén tai thong tin xac thuc
giita cac bén trong mét giao thic truyén théng nhw HTTP. N6 duoc sir dung dé xéac
thuc va ay quyén nguoi ding trong cac ting dung web va dich vu API.

JWT bao gdm ba phan chinh: Header, Payload va Signature. Mdi phan dugc ma
hoa thanh mot chudi JSON va két hop véi nhau bang dau cham (.) dé tao thanh mot
chudi JWT.

— Header: Chta thdng tin vé loai md hoa dwgc sir dung (thong thuong la
"JWT") va thuat todn ma hoa (vi du: "HS256" cho ma hoa HMAC-SHA256).

— Payload: Chua céac thong tin c¢6 lién quan dén ngudi ding hoic céc dir lidu
khac ma ta muén chuyén tai.

— Signature: Puoc tao bang cach ky (sign) Header va Payload bang mot khoa
bi mat (secret key). Signature dugc sir dung dé xac minh tinh toan ven cua JWT va
dam bao rang né khéng bi stra d6i trong qué trinh truyén tai.

Khi mot nguoi dung dang nhap thanh cong vao mét ing dung, server sé tao ra
moét JWT va tra vé cho ngudi dung. Ngudi ding s& gui JWT nay trong mdi yéu cau téi
server dé xac thyc. Server s& kiém tra tinh hop Ié cia JWT bang cach kiém tra chir ky
va noi dung cta nd. Néu JWT hop I8, server s& cho phép ngudi ding thuc hién céc yéu
cau tuong ung.

JWT gitp giam sy phu thudc vao luu trir trang thai trén server, cho phép tng
dung phan tan va mo rong dé dang. No ciing cho phép xac thuc ngudi dung trén cac
domain khac nhau ma khdng can chia sé thong tin xac thuc qua session hoic token
truyén thong

4.1.6. Cloudinary la gi?

Cloudinary la mét dich vu quan Iy va xir Iy hinh anh, video va tai nguyén truyén
thong khac trén nén tang dam may. N6 cung cip cac tinh ning manh mé dé luu tri,
quan Iy, téi wu hoa va giao phdi cac tép truyén thong trén web va tng dung di dong.

Cloudinary cung cap mot APl manh mé cho phép ban twong tac véi dich vy cua
ho va quan Iy tép truyén thong. API nay cho phép ban thyuc hién cac hoat dong nhu tai
I&n, xur ly va truy xuat tép truyén thong tir nén tang dam may caa Cloudinary.

4.2. M6 ta bai toan

“X4y dung Website quan Iy két qua hoc tap va van bang chung chi cua sinh

vién”.

48



Dir liéu diu vao:

Léy dit liéu Sinh vién, diém toan khoéa, viin b?lng, chirng chi tor h¢ théng
Quan 1y dao tao Edu cta nha Trudng thong qua API d&é phuc vu cho viéc in phu luc
vin bang cho sinh vién.

Nghiép vu: Can bo phu trach cua phong Dao tao thyc hién tim kiém két qua
hoc tap cua sinh vién thong qua ma sinh vién, hodc can cudc cong dan. Can bd phu
trach tao ma QR va luu vin bang ching chi da cap vao sb luu.

Dir liéu dAu ra: Xuit ra Phu luc van béng cua sinh vién, danh sach cac phu luc

vian bang da dugc cap theo ngdy thang
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4.3. M6 hinh h¢ théng

User Account center Website HASURA Database
(GatewayAPl)
Client G clerk QLVBCC @ HASURA

edu

SolLuu

Hinh 4.3 1 Mb hinh hé théng

Theo nhu hinh trén, ta c6 st dung mot bén ung dung Hasura dé rdt ngan qua trinh thiét
lap API cing véi d6 1a sit dung Clerk dé xac thuc nguoi ding, quan ly thong tin tai
khoan, va thuc hién cac tac vu lién quan dén xéac thuc nhu dang nhap, dang xuat, khoi
phuc mat khau.
4.4. Dir liéu hé thong

Website 1y dir liéu c6 san tir phan mém edu cua trudng Pai hoc Quan Iy
va Cong nghé Hai Phong thong qua API dé lay duoc cac thdng tin vé sinh vién,
dudi day 1a API chinh lay thong tin vién, van bang, chiing chi, diém toan khoa

cua sinh vién théng qua ma sinh vién hoac sé6 cmnd:
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— https://glvbcc.hasura.app/api/rest/get_chungchi/:masv : APl nay phu trach

ldy danh s&ch chung chi ma sinh vién dat duoc, véi dau vao 1a ma sinh vién,
API lay thong tin tir bang sv_datchungchi, chungchi, két qua tra vé gom ma

sinh vién, ma chang chi, tén chang chi, ngay cap, dot xét.

API lay danh sach chirng chi cua sinh vién
m s e e e e e s A o)
Request
Path Parameters
masv string
M3 sinh vién

Request Sample: Shell / cURL ~

curl --request GET \

--url https://qlubcc.hasura.app/api/rest/get_chungehi/masy \

Responses [E8 o e e
oK Response Example
Body application/json

Hinh 4.4 1 doc cua api ldy danh sach ching chi
— https://glvbce.hasura.app/api/rest/get _timkiem_ttsv/:masv: API nay phu

trach lay théng tin sinh vién voi dau vao 1a mé sinh vién hoic sé chirng minh
nhan dan, API lay thong tin tir cac bang: sv_datchungchi, sinhvien,
vb_capbang, sinhvien, sv_diemtrungbinhtoankhoa, xephangtotnghiep_tinchi,
nganh, hedaotao , két qua tra vé 1a théng tin sinh vién géom hoten nganysinh
socmnd goitinh tennganh ngayvaotruong hedaotao tenkhoahoc sohieubang
sovaoso xeploaitotnghiep thoigiandaotao tendetai qrcode diem4

Ngaycapbang nguoicapbang noicap
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https://qlvbcc.hasura.app/api/rest/get_chungchi/:masv
https://qlvbcc.hasura.app/api/rest/get_timkiem_ttsv/:masv

API lay théng tin sinh vién, théng tin van bang

m hitps://qlubec.hasura.app/api/rest/get_timkiem_ttsv/{masv}}

Request

Path Parameters

masy string

ma sinh vién hodc 58 cmnd

Responses (&
oK
BOdy applicationfjson

f_get_ttsvs array[object]
masinhvien string
hoten string
nganysinh string
socmnd  string

goitinh string

~ Parameters

masv* @ string

Send APIRequest = Live Server

Reguest Sample: Shell / cURL ~
curl --request GET \

--url https://qlvbcc.hasura.app/api/rest/get_timkiem ttsv/masv%7iD \
--header 'Accept: application/json’

Response Example

{
“f_get ttsvs: [

“tennganh”: “"string”,

“ngayvaotruong: null,
“hedagtao”: “"string”,
“tenkhoahoc”: “string",
“sohieubang”: null,
“sovaoso”: null,
“xeploaitotnghiep”: null,

Hinh 4.4 2 DOC api ldy théng tin, van bang cua sinh vién

— https://edumnghpu.hasura.app/api/rest/study/allscore/:masv. APl nay phu

trach lay danh sach diém toan khoa cua vién, vai dau vao 1a ma sinh vién,

APl lay thong tin tir bang chuongtrinhdaotaokhung sinhvien monhoc

svv_diemtrungbinhmonhoc, két qua tra vé 1a ma mén hoc, t&n mén hoc, khéi

lugng tin chi, thang diém 10, thang diém 4, diém chix.

API lay diém toan khéa

(53l https://edunnghpu.hasura.app/api/rest/study/allscore/{masv}

Request

Path Parameters
masv string

ma sinh vién

Responses [
oK

BOdy application/json

mamonhoc string
tenmonhoc string
Khoiluong integer
diemthangie integer

diemthanga integer

~ Parameters

masv* :  string

Send APl Request = Live Server -

Request Sample: Shell / cURL
curl --request GET \

--url https://edumnghpu.hasura.app/api/rest/study/allscore/masy \
--header ‘Accept: application/json®

Response Example

diem_toan_kh [
{
“mamonhoc”: "string”,
“tenmonhoc”: “string”,
"khoiluong”: e,
“diemthang1e”: e,
“diemthangd™: e,
“diemchu”: "string”
3
1
}

Hinh 4.4 3 DOC API ldy diém toan khoa cua sinh vién
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Website c6 chirc ning luu ghi lai nhimg vin bang, chang chi, phu luc vin
bang da cap ra nham luu trit, quan ly nhiing van bang, ching chi, phu luc vin
bang da cap theo cac truong dir liéu : ma sinh vién, ho tén sinh vién, sé ching
minh nhan dan, ngay cap, loai hoc van cip phat, ma s6 vian bang(khi cap van
bang), t&n ching chi(néu cap ching chi), sé quyét dinh, s6 1an cip, ho tén nguoi

nhap, ma giao vién,

:) Design Table - publicsoluuvanbangchungchi — O
a4 + = 9 Constraints — & ¥ 3 &
Column Name Data Type Null Data Type(Length) Default value Auto Comment Expression Collation
3 id bigint ] bigint
masinhvien text text D
hoten text t D
socmnd text te D
ngaycap timestamp timestamp(6) ]
loaihocvan varchar wvarchar(254) O
masovanbang text t D
tenchungchi text t O
soguyetdinh text t O
solancap integer integer O
magiaovien text t D
hotennguoisua text te: D

Hinh 4.4 4Bang sé lwu phu luc véin bang, ching chi

— https://qlvbcc.hasura.app/api/rest/lusophulucvanbang 13 API dugc dung dé

lwu dit liéu ngudi nhap luu s6 vian bang ching chi da duoc cap phéat theo
quyét dinh s6 ... va cac thong tin di kém vé nguoi dugc cdp nhu ma sinh
vién, ho tén sinh vién, sé cin cudc cdng dan, cing véi d6 1a nhitng thong

tin dugc sinh ra khi cap 1a ngay cap, so lan cap.
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https://qlvbcc.hasura.app/api/rest/lusophulucvanbang

post-lusophulucvanbang

e D e Er R St e o L e anEanE

Request

Headers

Authorization siring

JWT &€ xéc thifc nguéi ding

Body

hoten string
loaihocvan string
masinhvien string
masovanbang string
ngaycap slring
socmnd  string
solancap slfing
soquyetdinh string
tenchungchi string

magiaovien string

~ Parameters

Authorization : string

» Body

applicationfjson

Send APl Request = Live Server -

Request Sample: Shell / cURL -

curl --reguest POST \
--url https://qlvbcc.hasura.app/api/rest/lusophulucvanbang \
--header 'Accept: application/json’ \
--header 'Authorization: ' \
--header 'Content-Type: application/json’ \
--data '{
“hoten™: “string”,
“loaihocvan™: “string”,
“masinhvien”: "string”.

Hinh 4.4 5 API Luu s6 luu

Website c6 chire luu lai minh ching cua van bang, ching chi, phu luc vin

bang ban diém lén s& c6 1 bang dir lieu moi ding dé luu trit cac trudng:

masinhvien ding dé xac nhan minh chang ndy cia sinh vién nao, loaihocvan dé

biét day 1a minh chiing vé céi gi, nguoitao, magv dé xac dinh ai 13 nguoi cap

nhat minh ching d6, cudi cing 13 ngaytao va linkdrive dé x4c nhan noi luu tri,

ngay tao minh chung .

g Design Table - publicminhchung

a + = ¥ &
Column Name
3 masinhvien
linkdrive
id
nguoitao
magv
ngaytao

loaihocvan

O
' Constraints — & ¥ 3 e
Data Type Null Data Type(Length) Default value Auto Comment Expression Collation
text text ]
text text D
serial D serial nextval('minh...
text text D
text text D
timestamp timestamp(6) D
text text D

Hinh 4.4 6 Bang [uu minh ching trong csdl

— https://qlvbcc.hasura.app/api/rest/luuminhchung la API phu trach luu lai minh

chung vai body sé la masinhvien, linldrive, nguoitao, magv, ngaytao,
loaihocvan.

— https://glvbce.hasura.app/api/rest/update _role_user API phu trach chinh

stra quyén cua tai khoan
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— https://glvbcc.hasura.app/api/rest/get_role/:user_code API phu trach ldy
quyén cta nguoi dung dé xac nhan quyén truy cap trang web, voi dau vao la
ma nguoi dung, két qua tra ra sé 1a quyén ma ngudi ding d6 dang co.

Vi phu luc vin bang c6 thém tinh nang quét ma QRCode 1én s& c6 phai tao ra

1 bang dung dé luu link anh ma QRCode d6. Ta sé& ¢6 nhiing truong nhu
created_at dung dé luu ngdy tao, masinhvien dé xac nhan QRCode cua sinh vién
nao, update_at dé luu lai chinh sra QRCode (néu c6) va QRCode luu link anh
cua ma QRCode do.

Dé tao anh QRCode, em sir dung thu vién grcode.reacjs dé hd trg tao ma
QRCode, st dung canvas dé cit anh tir html va luu vé may, cing voi do, em st
dung API bén phia Cloudinary dé dang anh va luu lai link anh vao bang
QRCode

— https://glvbcc.hasura.app/api/rest/Ischinhsuagrcode API nay dam nhan
chttc nang chinh sira md QRCode cap nhat cho sinh vién néu cé sy thay
ddi, véi dau vao 1a ma sinh vién va link anh méi caa ma QRCode.

— Dé tao ra link anh cua QRCode thi em sir dung API
https://api.cloudinary.com/v1l_1/dyfo2gtak/image/upload dé up anh Ién
Cloudinary, qua d6, két qua tra vé s& 12 link anh dugc luu cuia ma
QRCode do.

4.5. Hinh anh demo phan mém

Cén bo phong quan 1y dao tao vao tim kiém phu luc van bang, diém hoc tap cua

sinh vién, in két qua tim kiém.

TRUGNG DAl HOC QUAN LY VA CONG NGHE HAI PHONG

w=u  TRA CUU VAN BANG CHUNG CHi

Ping xust

Théng tin vé HPU S8 dign thoai: 0936 821 821 Socialinetworks:

Bia chi:S3 36, dudng Dan Lap, phudng Du Hang Kénh, Email: 0936 821 821
quan Lé Chan, thanh phé Hai Phéng Gig lam viéc: Thd 2 - Sanh tha 7

Hinh 4.5 1 Gao di¢n tim kiém
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Mgdy sinh

Blnda =

NG

Madn nglr dho tao:
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Tidng vidt

DE-08- 1992

S6CCCD: MNginle  Tai chinh agin hing

Hinh thire o tgo: Brai hoc chinh quy Mgty nldip hoc:

Trinh & ddo tao: Thin gian dio iao: 4
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— Céan bo phong quan 1y dao tao ghi thém vao s6 luu phu luc vin bang ching chi

TRUGNG DAI HOC QUAN LY VA CONG NGHE HAI PHONG
weu  TRA CUU VAN BANG CHUNG CHi D3 Van Tuyén -

SO LUU PHU LUC VAN BANG CHUNG CHi

Nhap ma sinh vién: Loai hoc van:

[ \ ] -- Chon loai hoc van --
Nhap ho tén sinh vién: Nhap s6 quyét dinh:
Nhap sé CMDD: Nhap s6 lan cap:

( | ) ( )

Nhap ngay/thang/nam cap:

Social networks:

Théng tin vé HPU S& dién thoai: 0936 821 821

Bia chi:S6 36, dudng Dan Lap, phudng DU Hang Kénh, Email: 0936 821 821
quan L& Chan, thanh phé Hai Phong Gid 1am viéc: Thi 2 - Sanh tha 7

Hinh 4.5 5Giao dién nhdp sé lieu phu luc van bang chiing chi

— Céan bo phong quan 1y dao tao théng ké danh séch cap phu luc van bang, chiing chi.

JJ TRUGNG BAI HOC QUAN_L‘}‘ VA CONG NGHE HAI PHONG
wwu  TRA CUU VAN BANG CHUNG CHi D3 Vin Tuyén -

Tu ngay| 01/06/2023 B)|dén ngay | 30/06/2023 B
Phu luc van bang

BANG THONG KE SO LUU PHU LUC VAN BANG CHUNG CHi

Théng ké theo

STT Ho tén M3 sinh vién 56 CMND 56 quyét dinh Ho tén ngudi luu sé M3 gido vién Ngay cap
1 123 123 123 12334 B4 vin Tuyén 1971008012 09-06-2023
2 Vi Hoai Nam 1912101003 031201005255 8123612 D3 vin Tuyén 1971008012 15-06-2023

Social networks:

Théng tin vé HPU

Pia chi:S4 36, dudng Dan Lap, phudng DU Hang Kénh,
quan L& Chan, thanh phd Hai Phéng

Hinh 4.5 6 Giao dién thong ké sé heu phu luc van bang
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TRUGNG BAI HOC QUAN LY VA CONG NGHE HAI PHONG

TRA cUU VAN BANG CHUNG CHi B3 Van Tuyén -

[1112404146

BO SUNG MINH CHUNG VAN BANG

Ho va tén: Vi Thi Mén 56 CCCD: Gidi tinh: N0 Khoa: 15
Ma sinh vién: 1112404146 Ngay sinh: 31-12-1992 Nganh: Tai chinh ngan hang

Tao thu muec mdi B6& sung minh ching

Social networks:

6, dudng Dan Lap, phudng Du Hang Kénh,
, thanh phé Hai Phéng Gig lam vigc: Thi dnh thi 7

Hinh 4.5 7Giao dién chizc nang Bé sung minh chizng van bang

TRUSNG BAI HOC QUAN LY VA CONG NGHE HAI PHONG

TRA CUU VAN BANG CHUNG CHi B3 Van Tuyén -

[1912101003

BO SUNG MINH CHUNG CHUNG CHi

Ho va tén: Via Hoai Nam 56 CCCD: 031201005255 Gidgi tinh: Nam Khda: 23
Ma sinh vién: 1912101003 Ngay sinh: 26-01-2001 Nganh: Cong nghé théng tin

Tao thu muc mdi B6 sung minh chiing

Social networks:

Théng tin vé HPU $6 dién thoai: 0936 821 821

Pia chi:S8 36, dudng Dan Lap, phudng DU Hang Kénh, Email: 0936 821 821
quén L& Chan, thanh phd Hai Phéng Gid lam viéc: Tha 2 - Sanh tha 7

Hinh 4.5 8 Giao dién chize nang Bé sung minh ching ching chi
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4.6. Két lan chwong.

Chuong 3 da trinh bay mot loat cac cong nghé duoc st dung trong qua trinh xay
dung phan mém va cung cap cai nhin tong quan vé két qua dat duoc sau khi hoan
thanh qué trinh xay dung phan mém. Chwong nay tap trung vao cac cong nghé
chinh da duogc &p dung va cung cap mot cai nhin sau hon, hiéu ching 1a gi va dam

nhan céng viéc gi trong hé théng.
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KET LUAN

Trén day 1a bai xay dung website quan ly két qua hoc tap va van bang chung chi cua

sinh vién. Trong qua trinh 1am d6 4n, em di dat dugc mot s6 két qua nhu sau

Tim hiéu hém duoc vé kién tric microservices
Hiéu va lam chi dugc nhiing cdng nghé méi nhu hasura, clerk,...
Hiéu va sir dung API, Co s¢ dit liéu Postgresql...

Str dung thanh thao ngbn ngir React.

Mic du da rat ¢ gang trong viéc nghién ciru va thuc hién do an, nhung do

thoi gian va su hiéu biét cia em c6 han ché nén d6 an cia em chac chan ciing khong

tranh khoi nhitng thiéu sét, nén em rat mong nhan duoc y kién dong gop tir thay co.

Em xin chan thanh

cam on céc thay co !
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TAI LIEU THAM KHAO

https://iviettech.vn/blog/thiet-ke-co-so-du-lieu/10569-co-so-du-lieu-la-gi-co-so-du-

lieu-quan-he-la-gi.html

https://daotaonec.edu.vn/cac-mo-hinh-microservice/

https://levanphu.info/microservices-la-gi-va-hieu-tuong-tan-ve-microservices

https://topdev.vn/blog/jwt-la-gi/

https://bizflycloud.vn/tin-tuc/jwt-la-gi-20220524180820505.htm

https://topdev.vn/blog/restful-api-la-gi/

https://itnavi.com.vn/blog/rest-api-la-qi

https://viblo.asia/p/su-dung-cloudinary-de-quan-ly-anh-cho-ung-dung-cua-ban-
E7bGoxqgqvse2
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