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Em xin chan thanh cam onl

Hai Phong, ngay thang nam

Sinh vién thuc hién
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DANH MUC TU VIET TAT

Tir viét tit

Tir day da

Dién giai

HTTP

Hypertext Transfer Protocol

HTTP la giao thuc truyén tai siéu
van ban. Pay la giao thuc ti€u
chuan cho World Wide Web
(www) dé truyén tai dir liéu dudi
dang van ban, am thanh, hinh anh,
video tu Web Server t6i trinh
duyét web cua nguoi dung va
nguoc lai.

URL

Uniform Resource Locator

URL la dia chi tai nguyén cua mot
web

HTML

Hypertext Markup Language

HTML 12 mét ngdn ngir danh dau
duoc thiét ké ra dé tao nén cac
trang web trén World Wide Web.
Cung vo1 CSS va JavaScript

TCP/IP

Transmission Control
Protocol/ Internet Protocol

TCP/IP 1a mot bo giao thuc trao
do6i thong tin duoc sir dung dé
truyén tai va két ndi cac thiét bj
trong mang Internet

W3C

World Wide Web Consutirum

W3C 1a mdt quy chuan thiét ké
chung duoc rat nhiéu nha thiét ké
web str dung nhu thudc do danh
gia muc d6 hoan thién cua nhiing
website do.

RFC

Request For Comment

RFC 14 tap hop nhiing tai liéu vé
kién nghi, dé xuat va nhitng loi
binh luan lién quan truc tiép hoac
gian tiép dén cong nghé, nghi thic
mang INTERNET

oSl

Open Systems Interconnection
Reference Model

OSI 1a mot thiét ké dya vao
nguyén ly tng cap, 1y giai mot
cach triru tuong K§ thuat két ndi
truyén thong giira cac may tinh va
thiét ké giao thirc mang gita
ching
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GIOI THIEU

Hién nay, tdc d6 khoa hoc phat trién rat nhanh, dac biét trong linh vuc Cong
nghé Thong tin. Cac yéu cau cua cac hé théng phan mém can phat trién nhanh, chat
luong tot, chi phi gia thanh giam, v.v. Lua chon hé quan tri co s¢ dit liéu 1a mot
trong nhitng yéu té dan dén thanh cong cta du 4n. Tuy nhién mdi loai co s dit liéu
lai c6 uu nhugc diém khac nhau, tuy vao bai toan dé chon co s& dir liéu phu hop.
Pé dap tng yéu té nhanh, va tic thoi trong hé théng phan mém, nguoi ta s& chon
giai phap str dung co s dir liéu thoi gian thuc. Nhung loai co so dir liéu nay co6 chi
phi van hanh 16n, trong khi d6 nhiéu du an chi ¢6 ngudn kinh phi han hep.

Dua trén nhitng hé quan tri co so dir liéu hién tai, MongoDB 1la mot trong
nhitng hé quan tri co s¢ dir liéu manh, ma ngudn ma, tuong thich véi nhiéu hé diéu
hanh nhu Windows, Ubuntu, CentOS, v.v. Két hop véi su nang cip cia engine
JavaScript phién ban v8, va platform NodeJS do Google phat trién da tao ra budc
dot pha cho phép tao ra nhiéu cach cai tién hiéu nang hé thong phan mém. Sy cai
thién toc do xu 1y va truyén tai dir liéu nho sy nang cdp l1én thanh phién ban
HTTP/2.0 nam 2015 1am cho viéc phat trién phan mém trén nén Web ngay cang
hiéu qua.

Trén co sé cac cong nghé phat trién va hudng st dung hé quan tri co so dir
litcu MongoDB c¢6 nhiéu wu diém. Em da chon dé tai “Két hop NodeJS véi
MongoDB cho bai toan xay dung hé quan tri co sé dir liéu thoi gian thwc.” véi
mong muén tim hiéu thém cong nghé maéi dé ap dung cho twong lai nghé nghiép.
Khéa ludn cé cac phan chinh duoc trinh bay theo trinh tu sau:

Gioi thiéu
Chwong 1: Kién thirc nén tang, chuong nay tong hop cdc kién thire co ban
lam co s6 1y ludgn cho cdc chirong tiép theo.

Chuwong 2: Két hop NodeJS véi MongoDB, trinh bdy cdc yéu to ki thudt két
hop giira NodeJS véi MongoDB dé xir Iy dit liéu ¢6 tinh phan hoi
nhanh.

Chuwong 3: Thit nghiém hé thong, trinh bay phan dp dung cdc kién thirc ¢ cdc

chuwong trén thir nghiém voi bai toan quan Iy van tai don gian.

Két luan



CHUONG 1: KIEN THUC NEN TANG

Chuong nay trinh bay cac kién thirc nén tang, tong hop cac kién t,hlﬁ:c co ban lam co s&

l}'/‘ luan cho cac chuong ti€p theo cling nhu 1a cac phuong phap ti€p can dé giai quyeét

de tai.

1.1. Patvéan dé

Céac hé thdng phan mém hién nay doi hoi chay trén da nén tang, hiéu qua,

twong tac than thién véi ngudi dung. Phan mém phat trién trén nén Web 1a mot
trong nhirng loai tng dung dap tng dugc cac yéu cau khit khe d6. Tuy nhién, cac
yéu té quan trong anh huéng dén hiéu ning cta cac tng dung Web 13 viéc trao doi
dir liéu dya trén Internet va cu thé 1a trén giao thac HTTP va xir Iy dit liéu trong
cac hé quan tri co sg dit liéu. Do khoa hoc phat trién, nhitng han ché ké trén da
dugc khac phyc. Giao thire HTTP da duoc nang cap thanh HTTP 2.0 truyén hai
chiéu (bidirection), cic hé quan tri co s& dit liéu hudng dén xir 1y dir liéu theo thoi
gian thuc, dac biét 1a su ra doi cau hé quan tri co s& dir licu NoSQL (Not only
SQL) di cai thién téc do xur 1y dir liéu dang ké. Trong d6 dién hinh 13 hé quan tri co
s¢ dir liéu MongoDB. MongoDB 1a mot hé quan tri co so dir li¢u hudng tai ligu.
Nghia la dir liéu khong chi chira trong cac bang nhu co so dir liéu quan hé ma duoc
luwu trir & dang JSON. Piéu nay gitip cho viéc truy cap va xt Iy nhanh hon rat nhiéu
S0 voi cac hé quan tri co sé dir liéu quan hé. Trong chuong nay, khoa luén trinh
bay kién thirc nén tang lién quan dé lam co s& cho cac ndi dung tiép theo

1.2. Co s6 dir lieu hwong tai ligu

Co s¢ dir liéu hudng tai liéu (Document Oriented Database) 1a co s& dir liu

lwu trir dir liéu mot cach tu do khong theo mot lwoc dd nhat dinh. M&i ban ghi
khong can phai co cAu trac ¢d dinh, cac ban ghi khach nhau co thé c6 nhiéu cot
khach nhau. Loai dit liéu trong mdi cot ban ghi ciing c6 thé khac nhau. M6t cot co
thé c6 nhidu hon mdt mang va cic ban ghi c6 thé c6 cdu tric 1ong nhau. Dir liéu
duoc dong goi thanh tirng tai lidu, tai liéu c6 thé luu dudi dang JSSON, XML, v.v.

Vi du:

{
“id”: Objectld("5fe87df4ccac7508fc2c52a4")

“name: “Roanldo”
“position”: “striker”

}

<contact>



<firstname>Bob</firstname>
<lastname>Smith</lastname>
<phone type="Cell"> (123) 555-0178</phone>
<phone type="Work'> (890) 555-0133</phone>
<address>

<type>Home</type>

<street1>123 Back St.</streetl>

<city>Boys</city>

<state>AR</state>

<zip>32225</zip>

<country>US</country>

</address>

</contact>

Khi phat sinh viéc chén dit liéu, tic 1a thém mét tredng mai thi ta chi can bd
sung mot trudng vao dbi tuong JSSON/XML 1a dugc chi n6 khong ¢b dinh nhu sb
cot trong bang cua co sé dit liéu quan hé. Mot s6 hé quan tri co sd dix liéu hudng
tai liéu nhu MongoDB, CouchDB, Elasticsearch, v.v.

1.3. Giao thac HTTP
1.3.1 Giéi thigu HTTP
Giao thirc HTTP 1a mot trong cac giao thic chuan sir dung dé trao doi dit ligu
trén Internet, giao thirc nay dugc dung dé trao doi thong tin giira bén cung cap dich
vu (Web server) va bén st dung dich vu (Web client) trong mo6 hinh Client/Server.
Giao thirc HTTP 1a mét giao thic thudc tang tng dung, nam trén cap giao thuc
tang giao van & ting mang 1a TCP/IP.

1.3.2. Lich sir phat trién

= Giao thirc HTTP va chudn HTML duoc Tim Berners-Lee dé xudt vao nam
nam 1989 tai CERN va duwoc cdc t6 chite IETF va World Wide Web
Consortium (W3C) c¢éng nhdn va di céng bé ra hang loat cdc phién ban
RFC (Request for Comments).

»  Phién ban dau tién ciia HTTP la HTTP v0.9 duwroc dwa ra nam 1991.

» Vao giira thdp nién 90, David Ragger da tang tinh bao mgt, m¢ rong cdc
thé meta-rich decription va thém cac phwong thirc khdac cung Voi cac
trivong header nham muc dich biéu dién dwege da dang cdc loai di liéu.

= Giao thizc HTTP tir lic c¢ong bé dén nay da trdi qua nhiéu phién ban 1.x
(1.0, 1.1, 1.2,1.3), dén ngay nay la phién ban 2.X.


https://vi.wikipedia.org/wiki/Internet
https://vi.wikipedia.org/wiki/TCP/IP
http://www.w3.org/pub/WWW/Protocols/HTTP/AsImplemented.html
https://vi.wikipedia.org/w/index.php?title=David_Ragger&action=edit&redlink=1

= HTTP/2 dwoc céng bé trong ban RFC 7540 vao thdng 7 nam 2015. [TL1]
1.3.3. Nguyén ly hoat dong caa HTTP

HTTP
Request Message
-
HTTP

Response Message |

HTTP Clients
(Web Browser) HTTP over TCP/IP HTTP Server (Web Server)

Hinh 1. 1: Nguyén Iy hoat dong cua HTTP

Header: Chira cac thong tin vé dia chi xuét phat ciia goi, dia chi dich dén va cac thong
tin nhu loai dir liéu, dung lwong dir liu.

Payload: Chtra cac goi dit liéu can duoc truyén tai.
Footer: Chtra cac thong tin dung dé phat hién va chinh sta 18i trong qua trinh truyén.
Cac hé théng sir dung giao thirc HTTP hoat dong theo nguyén 1y Client —

Server. Theo nguyén 1y nay cac thiét bj dong vai trd 1am méy khach (Client) & giri
yéu cau dén may chu (Server) va chd doi phan hdi théng tin tir may chi. Giao thirc
HTTP la mdt giao thuc phi trang thai (stateless protocol). Hay noi cach khac, yéu
cau hién tai (request) khong biét nhitng gi da xay ra trong yéu cau trude do6. HTTP
cho phép tao cac yéu cau guri va nhan cac kiéu dir liéu, do dé cho phép xay dung hé
thdng doc 1ap véi di lidu duoc truyén.

1.3.4. Uniform Resource Locator (URL)

Mot URL (Uniform Resource Locator) duoc sir dung dé xac dinh duy nhat mot
tai nguyén trén Web. Mot URL c¢6 ciu triic nhu sau:

Protocol://hostname:port/path-and-file-name
Trong mot URL c6 4 thanh phan:
- Protocol: giao thuc ting ung dung duoc sir dung boi client va server
- Hostname: tén DNS domain
- Port: Cong TCP dé server lang nghe request tir client

- Path-and-file-name: Tén va vi tri ciia tai nguyén yéu cau


https://vi.wikipedia.org/w/index.php?title=HTTP/2&action=edit&redlink=1

1.3.5. Giao thuc TCP/IP

TCP/IP model Protocols and services 0S| model

HTTP, ETTP, [ Application ]
Application Telnet, NTP, [ Presentalion ]
DHCP, PING [

Transport ] TCP, UDP [ Transpart
]

Session ]

Nefwaork IP, ARP, ICMP, IGMP [ Neftwaork

[ ]
[ ]
SN DataLink |
[ Interface ] ElhEtaet [ Phusical ]

Hinh 1. 2: Kién triic giao thirc TCP/IP so0 véi OSI

Céac giao thitc duoc phan chia thanh céac tang, Trong d6 TCP/IP c6 4 tang

mdi tang lai sir dung céc giao thic & tang dudi dé dat dc muc dich ctia minh.
= Layer 1: Network Access Layer

Network Access Layer: Quy ugc vé cach thic dit lidu duoc gui qua mang
boi cac thiét bi phan cang truc tiép giao tiép véi moi trudng mang, chang han nhu
cap dong truc, cap quang hay day dong xoin doi. Cac giao thic bao gom trong
Network Access Layer 1a Ethernet, Token Ring, FDDI, X.25, Frame Relay...

= Layer 2: Internet Layer

Internet Layer: Bong goi dir li¢u vao cac goi chung lai dudi dang cac goi tin
thong giao thirc Internet Protocol, chira dia chi nguon va dich (dia chi logic hoic
dia chi IP) duoc sir dung dé chuyén tiép cac gbi tin giita cac may chu va qua céac
mang.

Muc dich cua Transport Layer 1a cho phép cac thiét bi trén may chu nguén va
dich dén trao ddi dix lidu. Transport Layer s& xac dinh muc do service va trang thai
cua két ndi duoc sir dung khi van chuyén di liéu.
= Layer 3: Transport Layer

Muc dich cua Transport Layer 1a cho phép céc thiét bi trén may chu ngudn
va dich dén trao d6i dir liéu vSi nhau. Service va trang thai két néi duoc sir dung
khi van chuyén s& dugc Transport Layer xac dinh mirc d6 nao

Khi dung trinh duyét truy cap Web ban s& thuong gip cac thong bao 16i khac
nhau nhu sau:

- Ldi 404 hay Http 404 tirc 1a 15i khong ton tai dia chi ban dang truy cap

- L&i 401: 13i nay ban truy cip vao noi yéu cau xéac thyc, nhung khong
vuot qua dugc S€ c6 161 nay.



- L6i 500: 16i nay thuong do Web server ma ban truy cap bi 16i nén khong
thé truy cap vao dugc.
- Ngoai ra Http 200 turc 1a ban truy cap thanh cong.
1.4. Giao thac HTTP 2.0
1.4.1. Giéi thigu HTTP 2.0

HTTP/2 1a cudc cach mang giao thuc truyén siéu vian ban (Hypertext Transfer
Protocol) (HTTP) mai nhit tinh dén thoi diém nay. HTTP 1a giao thirc mang duoc
st dung dé yéu cau va nhin page cung dir liéu trén moi treong World Wide Web.
Cong nghé méi nay dang dan thay thé chuan HTTP/1.1 da duoc sir dung rong rai
trong hon hai thap Ky gan day

1.4.2. Nguyén li hoat dong

HTTP/1.1 d4 ra doi gan 20 nam va véi cac ung dung web (web application)
nhu hién nay, giao thic nay dang tré nén lac hau. HTTP/2.0 ra doi véi rat nhiéu
nhitng ning cap.

Ghép kénh (Multiplexed)

HTTP c6 mot van dé goi 1a head-of-line blocking, chi co6 phép dugc thyc
hién véi mdi két néi. HTTP/1.1 da ¢6 gang giai quyét van dé nay bang cac ludng
song song (pipelining), nhung khong thé giai quyét triét dé (vi du mot truy van ma
bi 15i khong nhan duoc phan hoi s& 1am gian doan toan bd cac truy van tiép theo).

Hon nita, co ché ludng song song (pipelining) ciing rat phuc tap trong van
hanh boi vi can phai xu 1y cac truy van that can than mai dam bao duoc phan hoi
tuong (tng Vai truy van. Client budc phai st dung mét cach chuan doan dé xac dinh
can gui truy Van nao vao két ndi ndo. Vi thong thuong, mot trang web can téi 10
(c6 thé hon) cac két nbi, nén hiéu suat c6 thé bi anh huéng nghiém trong khi co
nhitng truy van 1i.

Multiplexing giai quyét van dé nay bang cach cho phép nhiéu truy van va
phan hdi cing mot lac. Vé phia client, chi can mot két ndi dén may chit 1a c6 thé tai
toan bo dix liéu can thiét.

Chinh co ché giri va nhan dir liéu caa HTTP/2.0 gitip n6 dé dang trién khai
multiplexing. Theo d6, HTTP/2.0 cho phép client va server chia nhé dit liéu thanh
cac frame hoan toan doc 1ap véi nhau. Ching c6 thé duoc guri va nhan song song,
xen k& nhau va ghép ndi lai thanh nhiing thong diép hoan chinh tai dich dén. Diéu
nay giup viéc guri va nhan dit liéu cuc ky hiéu qua ma khong hé gap phai head-of-
line blocking nhu HTTP/1.1 vi cac frame hoan toan doc 1ap véi nhau,


https://tools.ietf.org/html/rfc7540#section-5

HTTP/2.0 sir dung dir liéu nhi phan

Dir liéu nhi phan rd rang 1a dir liéu d& xir Iy nhét ddi v6i may tinh. HTTP/1.1
st dung dir liéu dang van ban (N6 s& duoc ma hoa bai may tinh, va tiép tuc duoc
mi hoa ¢ nhing tang dudi). Dir liéu nhi phan cho phép chung ta phan tich no dé
dang hon, n6 d& dugc nén hon va quan trong nhat 1a né khong du thira. Dit liéu
dang van ban caa HTTP/1.1 thuong xuyén c6 nhiing thir khong can thiét nhu dau

cach, cac dau xudng dong. ..

Ciing vi vay voi HTTP/2.0, chiing ta c6 mot phuong thirc duy nhat dé phan
tich dir li¢u, trong khi HTTP/1.1 c6 t6i 4 cach khac nhau. HTTP/1.1 st dung van
ban nén mot goi tin ctia nd chira rat nhiéu thong tin va bat budc phai st dung dau
xudng dong dé ngan cach. HTTP/2.0 thi hoan toan khac, moi giao tiép cua client va
may chu déu duoc chia thanh cic thong diép va don vi truyén tin (frame), tat ca
ching déu 1a dit liéu binary. C6 nhiéu loai frame khic nhau
nhu HEADER, DATA, SETTINGS...

Bang viéc str dung dit liéu nhj phéan, ching ta c6 mot sé khai niém sau trong
giao tiép HTTP/2.0

= Stream: Mot dong dit liéu hai chiéu trong mot két ndi, trong 1 stream
c6 thé co nhiéu thong diép (message)

= Message (thong diép): Mot chudi cac frame (don vi truyén tin) co lién
quan dén nhau dé hoan thanh mét truy van hoac phan hoi.

= Frame (Pon vi truyén tin): Pay 1a don vi nho nhat trong giao tiép
HTTP/2.0, nhu di ndi & trén, ¢6 nhiéu loai frame khac nhau dé hoan
thién mot message.

Moi két ndi HTTP/2.0 déu thuc hién qua TCP, trén d6 giao tiép duoc thuc
hién hai chiéu nhd vao stream. Mdi stream thi déu c6 dinh danh va do wvu tién nhd
d6 n6 co thé truyén tai cac thong diép giira client va server mot cach chinh xac.
MJ3i mot thong diép 1a mot goi tin HTTP hoan chinh (vi du 14 truy van hoac phan
hoi tir may chi), thong diép s& c6 nhiéu don vi truyén tin (frame). Vi du frame
header chtra cac HTTP header, frame data chira dit liéu chinh can truyén tai. Pon vi
truyén tin truyén tai cac thong diép khac nhau va cac stream khac nhau c6 thé dugc
truyén tai xen k& nhau va s& duoc ghép ndi khi chiing dén dich nho vao dinh danh
ctia chung duoc gin véi cac thong diép va stream. Chinh nhd co ché truyén tai di
lieu nhi phan nay ma HTTP/2.0 cho phép chung ta giri va nhan nhiéu thong tin hon

trong ciing mot két néi.



HTTP/2.0 ¢6 co ché server push
Khi trinh duyét truy van mot trang web, mdy chu sé& tra vé HTML va sau d6
trinh duyét phai phan tich HTML nay va néu can thi tiép tuc truy van dé tai vé JS,
CSS, v.v...

Server push cho phép mdy chu khong can chd truy van tir trinh duyét va ty
quyét dinh nhimg gi 13 quan trong (thudng dua vao cache) va push ludn cho trinh
duyét trudc.

Vay tai sao lai can server push? Nhu d néi ¢ trén, mot trang web c6 trung
binh 80 assets, vay viéc giam thiéu do6 tré khi phai phan tich roi gui yéu cau truy
van nhiing thi nay s& giam rat nhiéu thoi gian tai trang. Server hiéu rat rd vé nhiing
thi client can va no push ludn cho client, vay 1a khoi mat cong phai cho.

HTTP/2.0 thuc hién push mét cach tu dong nén né mang lai nhiéu loi ich hon.
Vi du c6 thé dung cache & phia client, chuyén trang khong can tai lai dir liéu nay,
cac assets khac nhau c6 thé multiplexing lam ching dugc tai nhanh hon. Tuy
nhién, tinh nang nay néu bi lam dung, né s& phan tac dung khién hiéu suat giam
di. Lam thé nao dé sir dung mot cach dang dén thi ciing 1a mot van dé kha kho.

HTTP/2.0 nén cac header

MJi mot két not HTTP déu phai co header. HTTP 1a mét giao thac phi trang
thai. Vi vay, moi két ndi déu 1a mot cap giri - nhan truy van. Mai két nbi déu phai
guri kém cac thong tin lién quan dén két nbi do (ké ca né gidng hét cac két ndi
khéc) trong header.

Khi dugc tiéu chuin hoa vao nam 2005, c6 116 header khac nhau. Phan I6n
chung 13 nhirg yéu cau bit buc phai giri trong truy van cho cac trang web (ma rat
nhiéu thir 1a thong tin bi lap), vi vay, HTTP/2.0 st dung HPACK dé nén céac
header.

HTTP/1.1 gti cac dudi dang text (vin ban) cho mdi truy van hay phan hoi.
Va nhiéu trong sé chiang 13 gidng nhau khi chung ta truy cdp mét trang web. Co
ché nén header cia HTTP/2.0 cho phép chung ta giam b6t khd nhiéu thong tin du
thira nho phuong thirc sau:

- Sir dung Huffman code dé ma hoa cac header, nhd d6 ma giam duogc

kich thudc goi tin.

- Yéu céu client va server chia s& mot bang chi muc cac header di duoc
gui va nhan tir trudc, nho dé6 ma nhirng header lap lai sé duoc bo qua.



Huffman code cho phép cac gia tri dugc nén truéc khi guri di, va bang chi
muc cac header da dugc gui tu trude cho phép chung ta tranh nhitng dir liéu du
thira bang cach chi can gui dinh danh cia cac header nay va ca client va server c6
thé lay ra gia tri ciia chiing da dugc luu tir trude do.

MJi truy van can trung binh 1400 byte cho header va mét trang web c6 trung
binh 80 assets, mdi assets cAn maot truy van riéng biét. Tong cong phai mat dén
IMB cho riéng header dé tai trang. Vi vay rd rang nén duogc luong dit liéu nay s&
c6 ich rat lon.

Luc dau, HTTP/2.0 str dung gzip dé nén, tuy nhién, phwong thirc nay c¢6 mot
16 hong Compression Ratio Info-leak Made Easy (CRIME) nén HTTP/2.0

chuyén sang dung phuong thirc nén khéc an toan hon.
1.5. WebSocket
1.5.1. Giéi thiéu Socket
Socket 1a mét diém cudi (end-point) cua lién két giao tiép hai chiéu (two-way
communication) gitta hai chuong trinh chay trén mang. Nghia la mt socket dugc
st dung dé cho phép 1 tién trinh no6i chuyén véi 1 tién trinh khéc.
Céc 16p Socket duoc sir dung dé tién hanh két ndi giira client va server. N6
duge rang budc véi mot cong port (thé hién 1a mot con sé cu thé) dé cac tang TCP

(TCP Layer) c6 thé x4c dinh ¢tng dung ma dit liéu s& duoc gui t6i

1.5.2. Nguyén li hoat dong cia Socket

e N

TCP (connection oriented)

Q==

Error!

Data is corrupted, please resend.
. ~

U D P (connectionless)

[FEe====l

Not all data is present.

Do not resend.
N s

Hinh 1. 3: So do hoat déng cuia Socket trong viéc truyén nhan diz lidu

Socket giup 1ap trinh vién két ndi cac tng dung dé truyén va nhan di liéu
trong mdi truong co két ndi Internet bang cach sir dung phuong thirc TCP/IP va
UDP.



Khi can trao doi dit liéu cho nhau thi 2 tng dung can phai biét thong tin IP va
port bao nhiéu cta wng dung kia. C6 rat nhiéu dang socket khac nhau phy thudc
vao sy khac biét gitra cach truyén dit liéu (protocol). Dang phé bién nhat 1a TCP va
UDP.

2 (ing dung can truyén thong tin phai dap tng diéu Kién sau thi socket méi co
thé hoat dong:

- Ung dung c6 thé nam cung trén mot may hodc 2 may khac nhau
- Trong trudng hop 2 tng dung cung nam trén mdt may, sb6 hiéu cong
khong dugc trung nhau.
1.5.3. Phan loai Socket
Stream Socket

Dua trén giao thirc TCP (Tranmission Control Protocol) stream socket thiét
lap giao tiép 2 chiéu theo mo hinh client va server. Puoc goi 1a socket hudng két
noi.

CLIENT SERVER

Listen()

Accept()

Write()

Read()

Close() Close()

Hinh 1. 4: Stream Socket

Giao thuc nay dam bao dit liéu dugc truyén dén noi nhan mot cach dang tin
cay, ding tuan tu nhd vao co ché quan 1y ludng luu thong trén mang va co ché
chéng tic nghén
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Pic diém tém gon:

C6 mot duong két ndi (dia chi IP) giira 2 tién trinh.

Mot trong hai tién trinh kia phai doi tién trinh nay yéu cau két néi.

Mo hinh client /sever thi sever ling nghe va chip nhan tur client.

MOdi thong diép giri phai c6 xac nhén tra ve.

Céc goi tin chuyén di tuan tu.

Datagram Socket

Dua trén giao thirc UDP (User Datagram Protocol) viéc truyén dit liéu khong
yéu cau c6 sy thiét 1ap két ndi giita 2 tién trinh. Tirc 1a n6 cung cap phuong thirc phi
két ndi cho viéc giri va nhan goi tin. Goi 1a socket khong husng két noi

CLIENT

Socket()

Sendtof)

Close()

——
g
——

Hinh 1. 5: Datagram Socket

SERVER

Recvirom()

Sendto()

Close()

Do khong yéu cau thiét 1ap két ndi, khong phai co nhiing co ché phuc tap.
Nén tc do giao thirc kha nhanh, thuan tién cho cac ang dung truyén di liéu nhanh

nhu chat, game online...

Pac diém:

Hai tién trinh lién lac v6i nhau khong két ni truc tiép

Thong diép gui di phai kém theo thong diép nguoi nhan

Thong diép c6 thé guri nhiéu lan

Nguoi guri khong chic chin thong diép dén tay nguoi nhan.

Thong diép gui sau ¢ thé dén trude va nguoc lai.
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- Dé co thé thyc hién cac cudc giao tiép, mot trong 2 qué trinh phai cong
bd port ctia socket ma minh dang sir dung.
1.5.4. Giéi thiéu Web Socket
Websocket 1a giao thirc hd trg giao tiép hai chiéu giira client va server dé tao
mot két ndi trao do6i dit liéu. Giao thirc nay khong sir dung HTTP ma thuc hién nd
qua TCP. Mic du dugc thiét ké dé chuyén st dung cho cac wng dung web, 1ap trinh

vién van c6 thé dua chung vao bat ki loai (rng dung nao.

U'u diém:

Tang toc d6 truyén tai thong tin giira 2 chiéu

Dé phat hién va xtr Iy trong trudng hop co 16i xay ra

D& dang sir dung, khong can cai dat thém cac phan mém bo sung khac
- Khéng can st dung nhiéu phuong phap két ndi khac nhau

Nhuoc diém:
- Chua hd trg trén tat ca cac trinh duyét
- Vi cac dich vu c6 pham vi yéu cau, Websocket chura hd tro hoan toan.

1.5.5. Chu truc cia Web Socket

WebSockets

= Seruer|s]

Web server WSGI server

Web Browser

request URL ,
QXGC_Ja | handle request |

------------------------------

............................ - client data
| clignt pushes data ) > client data
WehSockats server pushes dato
server push L R L e L L L LR L LR
== mmmm e also allow the
client to push
L data to the —

server

Hinh 1. 6: Sor do hoat déng ciia WebSockets

Giao thirc chuan thong thuong cua WebSocket 1a ws://, giao thuc secure
1a wss://. Chuan giao tiép 1a String va hd tro buffered arrays va blobs.
12



1.5.6. Cac thudc tinh ciia WebSocket

THUQC TiNH

MO TA

readyState

Dién ta trang thai két ndi. N6 c6 cac gia trj sau:

o Gia tri 0: két ndi van chua dugc thiét 1ap
(WebSocket. CONNECTING)

o Giatri 1: két ndi da thiét 1ap va cé thé giao tiép
(WebSocket.OPEN)

o Gia tri 2: két ndi dang qua handshake dong
(WebSocket. CLOSING)

o Gia tri 3: két ndi da dugc dong
(WebSocket.CLOSED)

bufferedAmount

Biéu dién sb byte cia UTF-8 ma dd dugc xép hang boi
st dung phuong thirc send()

Bang 1. 1 : Bang thugc tinh cua WebSocket

switch (socket.readyState) {

case WebSocket. CONNECTING:

I/ phan code
break;

case WebSocket.OPEN:
// phan code

break;

case WebSocket.CLOSING:

// phan code
break;
case WebSocket.CLOSED:
// do something
break;
default:
// phan code

break;
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1.5.7. Cac s kién WebSocket

- EVENT AL
KIEN MO TA
S HANDLER 0
Khi mdot WebSocket chuyén sang trang thai
open onopen o o )
mo, “onopen” s¢ duoc goi.
message onmessage Khi WebSocket nhan dir li¢u tur Server.
error onerror C6 bat ky 151 nao trong giao tiép.
Két ndi duoc dong. Nhirng su kién duoc truyén
close onclose cho “onclose” ¢6 ba tham so 1a “code”,
“reason”, va “wasClean”.

Bdang 1. 2: Bang cdc su kien WebSocket

Event handlers ¢ thé dugc tao ra bang cach str dung phuong
thac addEventListener().

Vi du:
Onopen

socket.onopen = function(event) {

}
St dung addEventListener ()
Onmessage

socket.addEventListener(*open", function(event) {

1;

Str dung addEventL.istener()

socket.addEventListener(*'message”, function(event) {

var data = event.data;

1;




Onerror
socket.onerror = function(event) {

I3
Str dung addEventL.istener()

socket.addEventListener(“error", function(event) {

/l handle error event

D;

Onclose

socket.onclose = function(event) {
var code = event.code;
var reason = event.reason;
var wasClean = event.wasClean;
/I handle close event

k

Thuc hién handler Onclose su kién stir dung addEventListener()

socket.addEventListener(*close"”, function(event) {
var code = event.code;
var reason = event.reason;
var wasClean = event.wasClean;
/I handle close event

D;

1.5.8. Cac phwong thirc cia WebSocket

PHUONG THUC

MO TA

send() ArrayBuffer, blob.

send(data) guri dir lidu toi server. Message data 1a string,

close() Pong két ndi dang ton tai.

Bang 1. 3: Bang phwong thirc cua WebSocket

Vi du:
var data = new ArrayBuffer(1000000);
socket.send(data);

if (socket.bufferedAmount === 0) {
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Il Guri di ligu
}

else {
Il Gui di# liéu thdt bai

}
1.6. MongoDB
1.6.1. Giéi thieu MongoDB
MongoDB 12 hé CSDL ma ngudn mé, 1a CSDL phi quan hé hay con goi 1a

NoSQL (None-Relationship SQL hay con goi la Not only SQL). NoSQL dugc phat
trién trén Javascript Framework véi kiéu dir liéu 1a JSON va dang dir liéu theo kiéu
key va value. NoSQL ra doi nhu 13 sy bd sung cho nhirng khuyét diém va thiéu x6t
cling nhu han ché ctia mé hinh dit liéu quan hé RDBMS (Relational Database
Management System - Hé quan tri co so dit liéu quan hé) vé toc do, tinh ning, kha
ning ma rong. V&i NoSQL ban ¢6 thé mo rong dir liéu ma khong lo t6i nhitng viéc
nhu tao khoa ngoai, khoa chinh, kiém tra rang budc. NoSQL bo qua tinh toan ven
cua dit liéu va transaction dé doi lay hiéu suat nhanh va kha ning mo rong. NoSQL
duoc st dung ¢ rat nhidu cong ty, tdp doan 16n. Vi du nhu FaceBook sir dung
Cassandra do FaceBook phat trién, Google phat trién va st dung BigTable.
MongoDB la mdt database hudng tai liéu (document), cac dit liéu dugc luu trir
trong document kiéu JSON thay vi dang bang nhu CSDL quan hé nén truy van s&
rat nhanh.

V61 CSDL quan hé ching ta co6 khai niém bang, cac co so dir ligu quan hé
(nhu MySQL hay SQL Server...) st dung cac bang dé luu dit liéu thi voi
MongoDB ching ta s€ dung khai ni¢m la collection thay vi bang. So véi RDBMS
thi trong MongoDB collection ung véi table, con document sé ung véi row,
MongoDB s¢ dung cac document thay cho row trong RDBMS.

Céc collection trong MongoDB dugc ciu trac rat linh hoat, cho phép cac dir
liéu Iuu trir khong can tuan theo mot cu triic nhat dinh. Thong tin lién quan duoc
lwu trir cung nhau dé truy cap truy van nhanh thong qua ngdn ngit truy van
MongoDB

1.6.2. Mot s6 cau I1énh co ban trén MongoDB

Muc nay so sanh mét s cau 1énh gitra MongoDB va MySQL dé 1am ndi bat

cach xu 1y dir liéu cia MongoDB.
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Lénh MySQL MongoDB
Tao csdl CREATE DATABASE test; use test;
Tao bang |CREATE TABLE students db.createCollection('students’);

(ten_cot - kieu_du_lieu);

Tao ban |INSERT INTO studetns ('name’, |db.students.insert({ name:'thanh’,

ghi

‘gender') VALUES('thanh', 'male'); |gender: 'male'});

Cap nhat UPDATE students SET name =  |db.students.update({ _id: 1

'thanh update' WHERE id = 1; }{$set:{ name: 'thanh update' }});

Xo6a ban [DELETE FROM students Where (db.students.remove({ _id: 1});

ghi id = 1;

Tim kiém|SELECT * FROM students; db.students.find({});

all

Tim kiém|SELECT * FROM students db.students.find({ name: 'thanh' });

WHERE name = 'thanh";

Bang 1. 4: Bang cdu Iénh co ban trén MongoDB

1.6.3. Uu diém cia MongoDB

Do MongoDB st dung luu trit dit liéu dudi dang Document JSON nén mdi
mot collection s€ ¢c6 cac kich ¢& va cac document khac nhau, linh hoat trong

viéc luu trit dir liéu, do d6 viéc chén thém dit liéu vao khong bi han ché.

Dt liéu trong MongoDB khong bi rang budc nhu co s dir liéu quan hé, khong
két ndi. Do d6, khi b6 sung, xéa hay cap nhat s& khong bi mat thoi gian kiém

tra xem c6 thoa man cac rang budc dir liéu nhu trong RDBMS.

MongoDB rat d& m¢ rong. Trong MongoDB c¢6 mot khai niém cum dir liéu
(cluster), 1a cum céac node chira dir lidu giao tiép véi nhau, khi muén mo rong
hé théng ta chi can thém mot node véi vao cluster.

Truong dit liéu “ id” luén duoc ty dong danh chi muc dé téc do truy vén
thong tin dat hiéu suat cao nhat.

Khi c6 mét truy van dit liéu, cac ban ghi dugc ghi tam thoi 1én bo nhé Ram, dé
phuc vu cac truy van tiép theo, vi vay sy xir 1y ciing dién ra nhanh hon ma
khong can phai doc lai tir 6 cang.

Hiéu niang cao: Toc d6 truy van (find, update, insert, delete) cia MongoDB
nhanh hon han so véi cac hé quan tri co sé dit liéu quan hé (RDBMS). Vi
mét luong dir liéu da 16n khi thir nghiém cho thay téc do insert cia MongoDB
c6 thé nhanh t&i gap 100 lan so véi MySQL.
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Hinh 1. 7: So sdnh thoi gian cheén dir liéu cua MongoDB véi SQL
1.6.4. Nhwge diém ciia MongoDB
Hé quan tri co s& dit liéu MongoDB ¢6 nhiéu wu diém, tuy nhién ciing c6 mot
s6 nhuoc diém. MongoDB khong cé cac tinh chat rang budc nhu trong RDBMS
nén khi thao tac voi MongoDB thi chuyén gia phai tu xtr Iy cac méi quan hé gitta
cac dir liéu. B nha luu trir bi tang, do dir liéu Iuu dudi dang key-value, cac bo dir
licu chi khac vé gia tri do d6 cac Khoa sé& bi l3p lai. MongoDB ciing khong hd trg
lién két nén dir lidu bi du thira. Mot diéu nita, khi insert/update/remove ban ghi,
MongoDB s& chua cip nhat ngay xudng 6 cing, ma sau mot khoang thoi gian 60
gidy MongoDB mdi thuc hién ghi toan bo dit liéu thay dbi tir RAM xudng thiét bi
luu trir, diéu ndy s& c¢6 nguy co bi mat dit liéu khi xay ra cac tinh huéng nhu mat
dién.
1.6.5. Cac tng dung can MongoDB
Du MongoDB ¢6 nhiéu vu diém, nhung tiy vao quy mé hé thdng dé lya
chon. Vi du nhu cac hé thdng yéu cau phan hdi nhanh, Cac hé thdng dit liéu 16n v6i
yéu cau truy van nhanh hay cac hé thong c6 luong request 16n thi MongoDB sé 13
su lya chon wu tién hon CSDL quan hé. Tuy theo du an va trudng hop cu thé dé sir
dung CSDL quan hé hay stir dung MongoDB dem lai hiéu qua cao.
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1.7. NodeJs

1.7.1. Gigi thigu
NodeJS 1a mét platform méi, xay dung trén Chrome Javascript Runtime (V8)

nham phat trién cac (ng dung phia may cht nhanh chéng va d& mé rong. Mot sé
diém manh cua NodeJS:

1.7.2. Nhirng ng dung nén viét bang Nodejs

R rang, khong phai cir hot va méi 1a Nodejs 1am gi ciing tot, vi du nhu mot
rng dung can tinh 6n dinh cao, logic phtc tap thi cac ngdn ngit PHP hay Ruby...

van 1a su lya chon tét hon. Con dudi day 1a nhitng tng dung c6 thé va nén viét
bang Nodejs:

Websocket server: Cac may chu web socket nhu 1a Online Chat,

Game Server...

Fast File Upload ClientL: la cac chuong trinh upload file téc d6 cao.
Ad Server: Cac may chu quang cao.

Cloud Services: Cac dich vu dam may.

RESTful API: day la nhitng tng dung ma dugc st dung cho cac ung
dung khac thong qua API.

Any Real-time Data Application: bat ky mét ¢ng dung ndo cé yéu
cau vé toc do thoi gian thyc. Micro Services: Y tuong cia micro
services 1a chia nhé mot ¢ng dung Ion thanh céc dich vy nho va két néi

chung lai voi nhau. Nodejs ¢6 thé 1am tot diéu nay.

1.7.3. Cai dat NodeJs
Download NodeJs

Pé download NodeJS ban can truy cap vao dia chi dudi day:

https://nodejs.org/en/download/

19


https://nodejs.org/en/download/
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Hinh 1. 8: Trang chuz NodeJS

Sau khi download thanh cong ban c6 mét file
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.
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E ELEN
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- Local Disk )
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[ acipsejava20l  men-viewis pluginjs wplinkjs mmiSs  ostomizecomo  puoinis puginminis  mediasiementa pluginis sluginminis
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5 30 Objects 5 54zip
o Destiop
B Documents 3 = 3 3 A = A S 3 =
i g & & & & & & & & & B £
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T Prciures phuginmings TmCEmins 2 phings s plugings plugen g phugin man g5 wp-emoiigs twemaliss plugings
o Vs wslgelsls veefishis
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& Network
pluginiein s ol wpphploads  mefiesuboide  medeadioide  plagin plgnming  wpbsdbonek  ediors ehugings pluginiein s plaginjs
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—ha —h —ha —h —hn —n —a —n —ha —ha —h e
122 ftems 1 rtem selected 29.1 MB EE

Hinh 1. 9: Chon file cai dat

Cai dat NodelJS trén Windows rat don gian, chap nhan cac tiiy chon mic dinh va nhan
"Next ... Next" cho téi budc cudi cung

Theo mac dinh, phan mém NPM ciing dugc cai dit vao hé thong cua ban. Pay 1a mot
phan mém quan 1y cac thu vién Javascript

Kiém tra va cau hinh
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BE¥ Command Prompt - a X
Microsoft Windows [Version 10.8.17134.1246]
(c) 2018 Microsoft Corporation. All rights reserved.

C:\Users\dell>node -v
v14.15.9

C:\Users\dell>npm -v
6.14.8

C:\Users\dell>_

Hinh 1. 10:Chon file cai dat
1.8. Express
1.8.1. Gioi thiéu Express
Express 14 mot framework gianh cho Nodejs. N6 cung cép cho chung ta rat
nhiéu tinh ning manh mé& trén nén tang web ciing nhu trén cac tng dung di dong.
Express hd ro cac phuong thirc HTTP va midleware tao ra mot API v6 ciing manh
mé& va dé sir dung. C6 thé tong hop mot sb chirc nang chinh cua express nhu sau:
- Thiét lap cac 16p trung gian dé tra vé cac HTTP request
- Dinh nghia router cho phép st dung véi cac hanh dong khac nhau dya
trén phuong thuc HTTP va URL
- Cho phép tra vé cac trang HTML dua vao cac tham sd.
1.8.2. Cai dat Express
Dé cai dat express, vao Terminal va go I¢nh sau:

$ mkdir express
$ cd express

$npm install express --save

V6i cau 1énh trén s& luu phan cai dat trong thu muc node_modules va tao thu
muc express trong do. Céan cai dat thém mot s6 module quan trong di cung express
nhu sau:

body-parser: Pay la 16p trung gian, xy Iy JSON, text va ma hoa URL.
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- cookie-parser: Chuyén doi header ctia cookie va phan bé dén cac req.cookies

- multer: Xt li phan multipart/form-data

Dé cai dit cac module trén, 1an luot chay cac 1énh:

$ npm install body-parser --save
$ npm install cookie-parser --save
$ npm install multer —save

1.9. Resful API
1.9.1. Gioi thiéu RestFul API
API (Application Programming Interface) 1a mot tap cac quy tic va co ché ma
theo d6, mot tng dung hay maot thanh phan s& tuong tac véi mot ang dung hay
thanh phan khac. API c6 thé tra vé dit liéu ma ban can cho tng dung ciia minh &
nhitng kiéu di liéu pho bién nhu JSON hay XML

REST: REST la viét tit cia REpresentational State Transfer. REST 14 tap hop
cac huéng dan va kién tric sir dung cho viéc truyén dir liu. REST ap dung pho
bién cho cac Web app, nhung ciing hoan toan c6 thé sir dung cho cac phan mém
no6i chung. Vi thé RESTful API 1a cac API ma tuan theo cac kién tric va quy tic
cua REST

1.9.2. Pic diém caa Resful API

= Nhat quan xuyén subt cac API

= Stateless existence

= Str dung HTTP status code khi c6 thé

= S dung URL Endpoint c6 phén tang logic

* Panh version trong URL thay vi trong HTTP Headers

Phuong thuc truy cap:

= GET d lay vé 1 ddi tuong

= POST dé tao ra ddi twong mai

= PUT dé stra d6i hoic thay thé dbi twong

= DELETE dé xo4 di d6i tuong

» Tuwong ty nhu CRUD: Create, read, update, delete
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1.10. Angurlar Js
1.10.1. Giéi thiéu Angular

AngularJS 1a mét framework c6 céu triic cho cac tng dung web dong. N6 cho
phép ban sir dung HTML nhu 13 ngdn ngit mau va cho phép ban mé rong ct phap
ciia HTML dé dién dat cac thanh phan ung dung caa ban mét cach rd rang va sic
tich

Hai tinh ning c6t 16i: Data binding va Dependency injection cua Angular]S
loai b phan 16n code ma ban thudng phai viét. N6 xay ra trong tat ca cac trinh
duyét, 1am cho n6 trd thanh ddi tac Iy twdng cua bat ky cong nghé Server nao.

Angular hoat dong 14 dang don trang, sir dung API dé lay data, nén cam nam
vitng ki thuat DHTML, AJAX. Dix liéu ¢ dang JSON hoic 1a XML. Phat trién dua

trén JavaScript.

Kha ning twong thich cao, ty dong xu Iy mi javascript dé phu hop vii moi
trinh duyét. Tao wng dung client - serve theo mo hinh MVC. M4 nguén mg, mién

phi hoan toan va dugc su dung rong rai.
1.10.2. Cac tinh ning co ban

= Scope: 1a d6i tugng c6 nhiém vy giao tiép giita controller va view ciia tng
dung.

= Controller: xt Ii dir liéu cho ddi tugng $scope, tir ddy bén views sé sir dung cac
dit liéu trong scope dé hién thi ra tuong ung.

= Data-binding: tu dong dong bo dix lidu gitra model va view

= Service: 1a singleton object dugc khai tao 1 1an duy nhat cho mdi ang dung,
cung cap cac phuong thire Iuu trit dir liéu c6 sin. ($http, $httpBackend, $sce,
$controller, $document, $compile, $parse, $rootElement, $rootScope...)

= Filter: Loc cac tap con tir tap item trong cic mang va tra V& cac mang mai.

= Directive: dung dé tao cac thé¢ HTML riéng phuc vu nhitng muc dich riéng.
Angular]S c6 nhitng directive c6 sdn nhu ngBind, ngModel...

= Temple: mot thanh phan cua view, hién thi thong tin tir controller

= Routing: chuyén ddi giita cac action trong controller, qua lai giita cic view.

= MVC & MVVM: mo6 hinh thiét ké dé phan chia cac tng dung thanh nhiéu phan
khac nhau (goi 1a Model, View va Controller) mdi phan c6 mét nhiém vy nhat
dinh. AngularJS khong trién khai MVC theo céch truyén thong, ma gan lién
hon vai Model-View-ViewModel.

= Deep link: Lién két sau, cho phép ban ma hoa trang thai cia ing dung trong céac
URL dé no c6 thé bookmark véi cong cu tim kiém. Céc ung dung co thé duoc
phuc hdi lai tir cac dia chi URL véi ciing mét trang thai.

= Dependency Injection: AngularJS c6 sin mét hé thong con dependency
injection dé gitip cac lap trinh vién tao ra cac tng dung d& phat trién, dé hiéu va
kiem tra
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Cac Components chinh

ng-app: dinh nghia va lién két mot ung dung AngularlS téi HTML.
ng-model: gin két gia tri caa dir liéu tng dung AngularJS dén cac diéu khién
diu vao HTML.

ng-bind: gin két dit liéu ung dung AngularJS dén cac th¢ HTM

Uu diém

Cung c4p kha ning tao ra cac Single Page Aplication d& dang.

Cung cap kha niang data binding téi HTML, khién cho ngudi dung cam giac
linh hoat, than thién.

Dé dang Unit test

Dé dang tai str dung component

Nhuoc diém

Khong an toan: duoc phat trién tir javascript cho nén ung dung duoc viét boi
AngularJS khong an toan. Nén c6 su bao mat va xac thyc phia server s€ gitip
ung dung tré nén an toan hon.

Néu nguoi sir dung ¢ng dung cta vo hiéu hoa JavaScript thi s& chi nhin thay
trang co ban.
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CHUONG 2: KET HOP NODEJS VOI MONGODB

Chuong nay ctia d6 an tip trung vao phan gidi thiéu co so dir liéu thoi gian thuc. Trinh
bay ki thuat két hop NodeJs véi MongoDB thanh co sd dir liéu nhu thoi gian thyc va
dugc trinh bay ¢ cac phan tiép theo
2.1 Co s6 dir liéu thoi gian thuc
2.1.1 Giéi thiéu vé co so dit liéu thoi gian thuc
Trong thoi ki phat trién Web ndi tréi nhu hién nay. Cum tir realtime chic
khong con qué xa la véi moi ngudi. Thoi gian thuc (realtime) am chi rang tng
dung phan hoi lai lai nguoi ding mot cach tic thoi ma nguoi ding khong can phai
refesh lai

Mot co so dir liéu thoi gian thue 1a mot hé théng co so dit lidu trong d6 sir
dung thoi gian thuc dé xir Iy khéi luong cong viée cho cac bai toan dang cé thay
d6i lién tuc vé dir lidu. Vi du cac hé thong ban hang c6 cac san pham co gia tri thay
d6i lién tuc nhu vang, dau mo... hoic cac loai dit liéu khac. Xir 1y thoi gian thuce co
nghia 1 mot giao dich dwoc xt Iy di nhanh va cho két qua phan héi va c6 tac dong
ngay lap tac.

Vi viéc truyén tai thong tin dén ngudi ding mot cach tic thoi thi thoi gian
thuc (realtime) 1a tinh nang khong thé thiéu trong hau hét cac ng dung yéu thich
hién nay. Co thé noi dén mét sb cac linh vuc ap dung co sé dir liéu thoi gian thuc
nhu: Facebook c6 thong bao (Notification) trén ung dung di¢n thoai hay nhu Uber
vé6i hiéu tng do tim dia diém ngay 1ap tac, tinh ning da nguoi dung cua Google
Docs. Hoic 1a cac trang thuong mai dién tir c6 thé kiém tra don hang ctia minh 1

cach tirc thi khi san pham dén tay nguoi mua

Céc co so dir liéu thoi gian thue 13 cac cong cu quan 1y hitu ich cho cac dbi
tugng nhu can bd ké toan, cac ngan hang, hé thdng phap luat, cac hd so y té, hé
thdng da phuong tién, hé thong kiém soat qua trinh, hé thong du phong tham hoa,
va hé thong phan tich dit liéu khoa hoc

Piéu nay khac véi co so dit lidu truyén thong chaa nhing dix lidu bén
viing, cha yéu khong bi anh huong boi thoi gian. Vi dy, mét thi truong chang
khoén thay d6i rat nhanh chéng va gan nhu lién tuc
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Hinh 2. 1: Minh hoa kién triic co so dit liéu thoi gian thuec
2.1.2 So sanh co sé dir ligu thoi gian thuc va co sé dir liéu truyén thong
Sw khac biét giira co s¢ dir liéu truyén thong va co sé dir liéu thoi gian thuc
Co s¢ dit liéu thoi gian thuc thuc chat 1a mot co s¢ dir liéu truyén thong

nhung lai duoc cong thém cé nhitng phan mé rong dé cung cip thém nhiéu chic
ning gitp cho cac co s dit liéu nay co thé dwa ra nhitng phan hoi déng tin cay.
Mot hé thong c6 hiéu qua can phai c6 kha nang xir Iy cic truy van thoi gian gan
nhu tic thoi, tra vé tam thoi nhitng dir liéu hop Ié.

Co so dit liéu thoi gian thuc str dung co ché han ché thoi gian dé thé hién mot
pham vi nhat dinh cta gia tri ma cac dit liéu duoc coi 1a ding. Pham vi nay duoc
goi 1a gia tri thoi gian, trong khi d6 mot co s& dit liéu thong thuong khong thé 1am
viéc trong nhirng truong hop nay cac dir liéu ma dai dién bi rang budc. Vi du san
pham 1a vang c6 thudc tinh gia tri biéu dién boéi dong d6 la, nhung dong d6 la lai
chiu anh huong 18n xudng lién tuc do cac yéu té khac tac dong dan dén gia vang
néu mudn chinh xac thi phai lién tuc cap nhat theo ty gia ctia dong d6 la. Cac co s
dir liéu truyén thong co str rang budc vé dir liéu nén khi cé nhiéu truong thay doi
thi can phai tao thém rat nhiéu bang.

2.1.3 M@t sé &ng dung

= Giam sat hé thong phan mém: may 4o, container, dich vu, (ng dung

= Giam sat hét théng vat Iy: Thiét bi, may moc, thiét bi két ndi, méi truong,
nha cua

= Ung dung theo ddi tai san: Xe, xe tai

= He thdng giao dich tai chinh: Chimg khoan, tién dién tu

= Ung dung t6 chirc su kién: Theo dbi dit liéu twong tac ctia khach hang

= Vanhiéu ing dung khac

26



2.2 St dung MongoDB nhw co sé dir li¢u thoi gian thuc véi NodeJS

Hién nay tng dung Web di phat trién rat manh mé khac xa voi nhirg ngay
dau né xuat hién. Bay gio mubn c6 mot trang web thu hut thi phai c6 giao dién bat
mét, noi dung hay, hiéu tmg doc la va rat nhiéu yéu té khac nira. Yéu té phan hoi
nhanh chéng ciing 1a mot trong nhiing yéu té duoc rat nhiéu ngudi ding quan tim,
kém theo d6 1a v6 sé cac k¥ thuat méi dugc ap dung dé phuc vu cho qua trinh nay
nham dem lai trai nghiém mai mé, diy htmg thu va ciing khong kém phan tién
dung cho nguoi dung. Cong nghé web thoi gian thuc (realtime) ngay cang trd nén
pho biét. Co nhiéu cong nghé, phuong phap giup xay dung tng dung thoi gian
thyec:

= AJAX LONG-POLLING:

= SERVER SENT EVENTS (SSE)

= COMET

» SOCKET.IO

Pé xay dung mot tng dung realtime thi ching ta can phai sir dung Socketio.
Socketio c6 kha ning giup nhitng bén c6 dia diém khac nhau co6 thé thyc hién dé
dang hon cac két néi voi nhau dé co thé truyén tai duoc dit liéu mot cach nhanh
chong va 1ap tac nhat thong qua hé thong server trung gian

2.2.1 Thw vién SocketlO
Gid6i théu vé SocketlO

Socket.io 14 mot module trong Node.js duoc phat trién vao nim 2010. N6
duoc phat trién dé str dung cac két ndi mo dé tao diéu kién giao tiép thoi gian thuc,
tra vé gid tri thuc o tai thoi diém d6. Socket.io cho phép giao tiép hai chiéu gitta
may khach va mdy chu. Giao tiép hai chiéu dugc bat khi may khach c6 Socket.io
trong trinh duy¢t va may chu cling da tich hop gbi Socket.io

Socket.io xdy dung dwa trén Engine.]O, dau tién né s& thiét 1ap mot két ndi
long-polling, sau d6 cb gang ning cip 1én cac két ndi khac t6t hon gidng nhu
WebSocket.

Ngoai Socket.io chiing ta con ¢é mét vai két ndi khac nhur:

Trong long-polling, client s& gui yéu cau gidng AJAX dén may chi. Vi mdi
lan nhan dugc yéu cau, may cha s& giri phan hoi lai néu & khi c6 cap nhat méi. Tai
day, clients s& lién tuc & dinh ky yéu cau cap nhat tir may chu, thong qua cac két
ndi TCP riéng biét, lam tac nghén luu lwong mang.

Trong short-polling, clients dinh ky guri yéu cau dén méy chu dé hoi xem c6

gi méi khong. May cha khong doi, nhung gui lai néu c6 cap nhat hozc chi cé tin
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nhan tréng. O day, mang tham chi con tic nghén hon vé&i cac yéu cau lién tuc nay,
ngay ca khi khong c6 ban cap nhat.

Trong WebSockets, s& luon c6 mot két ndi TCP giita clients va server. Co
ludng dir lidu hai chiéu giira clients va server ciing nhu tinh chét thoi gian thuc do
ludn két ndi TCP mé. Trong cac phuong thirc, c6 tiém ning rat 16n dé ting toc do
trong WebSockets. Dung lwgng phan header cua giao thac HTTP 1a 100 byte, trong
khi phan header cua socket chi 1 2 byte. Vi vay, sau khi sir dung HTTP ban dau,
Sockets c6 thé giao tiép Vi tai nguyén it hon nhiéu. Véi nhiéu sé luong yéu cau
duoc giri dén thi né ciing sé lam tang thoi gian phan hoi tir server téi clients.

Cai dat SocketlO

Pé cai dat Socket.io trong du 4n ctia minh ban can phai cai dat ¢ 2 phia d6 1a
server va client. Socket.io s& dam nhan két néi giita 2 phia, thong thudong cac API
cua 2 phia s& tuong tu giéng nhau.

2.2.2 So sanh MongoDb véi Firebase
Giai thiéu Firebase

Firebase khong chi 1a mot co s¢ dir li¢u. Pay la mot giai phap hoan chinh
duoc st dung dé xay dung web va tng dung di dong. Google so hitu Dich vu phu
tro theo thoi gian thuc nay. Co sé dir liéu thoi gian thuc cta Google Firebase hoan
hao cho cac tng dung can xtr Iy dit liéu trong thoi gian thuc trén nhiéu thiét bj.

Dich vu co s¢ dir liéu cua Firebase dugc goi la Cloud Firestore. N6 hoat dong
gan nhu thoi gian thyc, tim nap cac thay doi tir co so dir liéu ciia ban khi chung xay
ra. Firestore 1a mot phan cua cac dich vu Cloud Firebase, c6 nghia 1a né hoat dong

hoan hao véi tat ca cac san pham Firebase khéc.

U'u diém caa Firebase:

Thu vién khach hang manh mé

HG tro day da cho ché d6 ngoai tuyén
B6 quy tic bao mat toan dién

Cong cu duyét dir lieu dé sir dung

MongoDB
MongoDB duoc phat trién va quan 1y béi MongoDB Inc. Khong giéng nhu
Firebase cung cap mot hé sinh thai dich vy hoan chinh, MongoDB chi 1a mét co s
dir liéu hudng vin ban (rat manh). Nhic toi MongoDB 1a nhic t6i tinh mo rong va
tinh linh hoat, 2 yéu t6 dugc xem xét khi phat trién MongoDB. N6 cung cap kha
nang truy van manh mé&, mac du chi cung cap tap trung vao mét dich vy tap trung
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vao viée luu trit dir liéu nhung MongoDB van duoc st dung rong rai vi kha ning

lwu trit manh m& ma ndé mang lai. PSi véi cac nha phat trién viéc st dung
MongoDB nhu dwgc tiép thém stc manh trong viéc phat trién ung dung.
MongoDB dép @ng nhu cau phat trién ctua ho dé tng dung luu trit dix liéu hiéu qua.

Mo ta

Kho tai li¢u thoi gian thuc
duogc luu trit trén ddm may.
Ung dung khéach iOS,
Android va JavaScript chia
s¢ mot phién ban Co s¢ dir
liéu thoi gian thyc va tu
dong nhan cac ban cap nhat

vo1 dir liéu maéi nhat.

Mot trong nhitng kho luu
trit tai liéu quan trong nhat
c6 san & Cloud Serivce.
DPuoc quan li va trién khai
hoan toan trén Cloud

Service

Co so dir li¢u chinh

Document store

Document store

Co so dir liéu phu

Search engine

Website va tai liéu

firebase.google.com/-
products/realtime-database

firebase.google.com/docs/-
database

www.mongodb.com

docs.mongodb.com/manual

Nha phat trién Google MongoDB, Inc

Nam phat hanh 2012 2009

Phién ban phat hanh 4.4.2, November 2020
hién tai

License commercial Open Source
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Chi dva trén cloud co khong
Puoc Vviét boi ngon C++
ngt
Server operating hosted Linux
systems 0OS X
Solaris
Windows
Data scheme schema-free schema-free
Typing Co Co
H6 tro XML Khong
Secondary indexes Co Co
SQL Khong Read-only SQL queries via
the MongoDB Connector
for BI
Android Giao thtrc doc quyén sir
10S dung JSON

JavaScript API
RESTful HTTP API

Cac tng dung

Firebase phu hop nhat cho
cac ung dung quy moé nho

MongoDB hoan hao cho
cac ung dung quy mo 1én

H0 tro cac ngdn ngir
lap trinh

Java
JavaScript
Objective-C

Actionscript , C, C#, C++,
Clojure, ColdFusion, D,
Dart, Delphi, Erlang, Go,
Groovy, Haskell, Java,
JavaScript, Lisp, Lua,
MatLab, Perl, PHP,
PowerShell, Prolog,
Python, R, Ruby, Scala,
Smalltalk

Server-side scripts Gidi han chire nang khi str JavaScript
dung 'rules’
Triggers Duoc goi khi dir liéu thay Co
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Phan vung Sharding
Replication Master-slave
MapReduce Khong Co

Khai niém nhét quan

- Su nhat quan cudi cing
manh v6i CRDT.
- Tinh nhat quan cuoi cung.

- Tinh nhat quan cuoi cung.

- Tinh nhét quan ngay lap
tuc.

Foreign keys Khong Khoéng
Transaction Co

concepts

Concurrency Co Co
Durability Co Co
In-memory Co

Phuong thirc nguoi
dung

Kiém soat truy cap duya trén
mat khau don gian.

Quyén truy cap cho user va
role

Bang 2. 1: So sanh thanh phan MongoDB véi Firebase

Cic cong ty hang dau sir dung MongoDB:

- Adobe

- SEGA

- eBay

- Tro choi
- Verizon

- eHarmony

Cic cong ty hang dau sir dung Firebase:

- Venmo

- Lyft

- Duolingo

- Thoi bao New York

- Alibaba
- Shazam
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2.3 Str dung thw vién SocketIO xay dung wng dung co sé dir li¢u thoi gian thuc
Trén nén tang NodeJS, thiét 1ap cac thong sb dé cai dit hé thong sao cho két
ndi gitra client véi server va MongoDb.
2.3.1 Thiét Iap c4u hinh
Khéi tao hé théng: Khai tao hé thdng bang cau 1énh:
npm init
NodelJs s& tao ra mot file package.json. Tép tin nay ghi cau hinh cin thiét
cho tng dung dé co thé chay duoc trén server, cac thong tin tdi thiéu nhu phién
ban, tén, description... Moi thong tin trong package.json dugc viét dudi dinh dang
JSON.
Cai dat Express:
npm install --save express
Khi express duoc cai dat vao hé théng, tng dung s& tao ra mot thu muc chira
cac thu vién cua express. Néu hé thdng can thém cac thu vién khac, thi cac thu vién
s& duoc bd sung vao trong thu muc nay.
Cai dat mongoose:
npm install —save mongoose
Cai dat socket.io & Server
npm install --save socket.io
Cai dat socket.io ¢ Client
Ta chi can import thu vién cia Socket.10 bai vi khi tao Socket.1O ¢ server thi
thu vién nay da duoc cai tu dong roi
<script src="/socket.io/socket.io.js"></script>
Cai dat MongoDb

MongoDB c¢6 mdt ham dugc goi 1a change streams cho phép ban ling nghe co
so dir liéu cua minh. Bau tién ban can phai chuyén déi phién ban mongo cuc b cua
minh thanh mongo relicate sets (ban sao). Chi can m¢ cia so6 dong 1énh va chay Iénh
Sau

$ mongod - cong 27017 --replSet rs0
Lénh trén bat dau phién ban mongo dudi dang c6 replicaSettén 12 rs0.
Bay gio voi mongo dang chay nhu replicaSet, trudc khi tao co so dit ligu méi,

chung ta phai khoi tao bo nhan ban.
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Dé lam nhu vay, hdy mé mot cira s6 mai va thyc hién nhu sau
$ mongo
$ rs.initiate ()
Khéi tao HTTP Server két hop Socket.io
File diéu khién chinh & déy 14 index.js. Trong file index.js chung ta s& khai tao nhu sau
var express = require(*'express");
var app = express();

app.set(*'view engine", "ejs");
app.set("views", "./views");
var server = require("http").Server(app);
var io = require(*'socket.io")(server);
Il Chi ra dwong ddn chia css, js, images...
app.use(express.static(*'public™));
[[Tao router
app.get("/", function (req, res) {
res.sendFile(path.join(__dirname + '/views/index.html"));
b
/I Tao Socket
10.on("connection”, function(socket){
console.log(‘Welcome to server’);
socket.on('send’, function (data) {
10.sockets.emit(‘send’, data);
b
)

/Il Khoi tao 1 server listen tai 1 port

server.listen(3000);
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Trong file niy ¢6 4 phan chinh nhw di ghi chi

Pau tién 1a s& khoi tao HTTP Server bang cach két ndi phan Express va két
ndi phan Socket.io. Cai dat phan view engine dé hé théng biét duoc minh dang st
dung thu vién ejs.

Céc file ma khach hang truy cap s& & trong Public bang cach sir dung ham
express.static. Thu muc view s& 1a thu muc chwa phan layout caa dy an

Tao Route 13 app.get dé hién thi dix liéu. T4t ca cac file can hién thi s& khai

bdo vao ham app.get

Cubi cung 1a phan tao Socket st dung function Connection cia Socket dé bat
su Kién khi co 1 client két ndi dén server va thuc hién hién thi ra mot thong diép gi
d6. S& c6 mot su kién giri tir client 1én server cu thé ¢ day 1a send. Server s& nhan
duoc thong diép tir client va gui data sang cac két ndi khac cua server. Pay ciing 1a
phan thoi gian thuc caa Socket

Tao thw muc Model trong du an

Tao mot thu muc co6 tén 1a Models, chung ta s€ tién hanh khai bao cac thudc

tinh ctia UserDb (Collection) va xut ra tén bang trong co s& di lidu
var mongoose = require(**'mongoose”);
var Schema = mongoose.Schema,;
var UserSchema = new mongoose Schema({
name: {
type: String,
required: [true, '‘Need User name']
}
D

module.exports = mongoose.model("User", UserSchema);

Gia sir bay gio ¢6 2 User & trong User Collections cia UserDB va mudn
tuong tac UserDB ddi Vi bat cir thay d6i ndo trén User Collections. Trong index.js
chudi két ndi s& nhu thé nay:

request(‘./models/connection').connectMongoDB(‘mongodb://localhost/User
DB? replicaSet = rsQ');
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Yéu cau két ndi tir cac bang da dugc khoi tao trong thu muc Models t6i co s
dir lieu Mongo. Ta s& tién hanh request cac connection dén cac bang tao & trong thu
muc Models dén co so dit liéu MongoDB cuc bo

Trong do:

- Mongodb:// 1a dinh nghia giao thirc

- Localhost/UserDB 13 phan co s& dit liéu muén két ndi tgi

- replicaSet = rs0' la la tén ciia ReplicaSet ma dang két noi

Chuyén dbURL sang connection modul cia minh

const socket_io = require(‘socket.io");

var i0 = socket_io();

const User = require('../models/User");

const changeStream = User.watch();

changeStream.on(‘change’, (change) => {
console.log(change); // Hién thj thay doi
10.emit('changeData’, change);

;

10.on(‘connection’, function () {
console.log(‘connected);

;

var socket = io;

module.exports = socket

Tién hanh khai bao cac bang (collection) trong co sé dit liéu bang cach chi ra
cac duong dan di vao thu myc c6 chira cac tap tin chwa thudc tinh cua bang. Lang

nghe bt ct dit liéu thay doi nao trong User bang phuong thirc Watch().

Trinh nghe sy kién Change duoc cung cip bsi phuong thirc ChangStream. N6
s& bi goi lai dit liéu khi c6 bt ki tham sb nao thay d6i. Dé kiém tra xem né c6 hoat

dong hay khong
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CHUONG 3: THU NGHIEM HE THONG

Pé thir nghiém cac ky thuat dugc trinh bay trong chuong hai. Chuong ba
khoa luan chon bai toan quan 1y van tai dé trién khai.

Quan 1y doi xe van tai 1a mot cong viéc gap rat nhiéu kho khin, phic tap.
Cung véi phuong phap quan 1y doi xe thii cong, thiéu minh bach caa diéu phdi, tai
xé va cac b phan khac trong doanh nghiép. Tir 6 tao nén chi phi van hanh 16n,
that thoat doanh thu, kho kiém soat van chuyén hang hoa.

Quan 1y toan dién bao gom viéc bao tri, giam sat xe, giam sat nhién liéu, quan
ly tai xé dé dam bao sy an toan cho tai xé va xe, gitp lam giam dén muc tdi thiéu
rai ro vé dau tu cling nhu qua trinh van hanh xe

Pam bao chi phi tong thé cho qua trinh van chuyén ludn gitt mac 6n dinh toi
thiéu. Giam sat xe hiéu qua bang viéc hd tro giam sat qua hé thong GPS dé biét
chinh x4c thoi gian van hanh, vi tri hién tai cua doi xe tir d6 1én ké hoach van
chuyén hop li nhit...

Quan 1y tong quan cac hoat dong cua tai xé mot cach cu thé nhat nhu: thai do
phuc vy, chay qua toc d6, nghi qua gio quy dinh, qua thoi han dang kiém xe. ..

Cung cip cho nha quan 1y nhitng thong tin cbt yéu trong viéc bao tri xe ciing
nhu can bang hiéu qua kinh té: tong sb nhién liéu da sir dung, s6 km da di, muic
dau, mac nudce, doanh thu tirng xe, tirng chuyén, theo cac moc thoi gian.

3.1  Phat biéu bai toan

Mot cong ty cd mot doi xe co 8 chiéc xe van tai ro modc. Khi nhan duoc don
hang, quan 1y s& tién hanh 1am Iénh diéu xe va tién hanh diéu phdi xe véi thong tin
tuyén duong can di. Mdi mot dau xe s& duoc ghép vao voi ro mooc dé hoan tat mot
Xe tai. Sau d6 s& tién hanh ban giao xe cho nhan vién. Tai mot thoi diém 14i xe s&
dugc ban giao mot xe va dugc ban ving theo cac thong tin tuyén dwong nhu & trén
lénh diéu xe di duyét

3.2. Xac dinh yéu cau cia h¢ théng

T dit lidu thu thap dugc trong qua trinh khao sat, co thé xac dinh dugc hé thong gom
nhitng chirc nang chinh sau day:

3.2.1. Yéu cau phi chirc ning

- Giao dién hai hoa, dé str dung, than thién v&i nguoi dung.
- Bao mat tuong doi tot, dé bao tri.
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3.2.2. Yéu ciu chitc ning:

- Yéu cau hé théng Quan 1y tai khoan, ding nhap

- Yéu cau nghiép vu Quan 1y nhan vién 1ai xe, dau xe, mooc xe, tuyén duong,

lénh diéu xe, diéu khién xe
3.3. Xac dinh cdc tac nhin, cic UC sir dung va biéu @6 UC
3.3.1. Cac tac nhan

- Quanly
- Nguoi dung
- Ngudi quan tri hé théng

3.3.2. Cac UseCase st dung

Pang nhap
UCl1 bing nhip
1 Dang nhap hé thong
2 Thoat khoi hé thong
3 DPang ki tai khoan méi

Bdng 3. 1: Bang use case dang nhap

Quan li dau xe

uc2 Quan ly dau xe
1 Nhap dau xe
2 Stra dau xe
3 X6a dau xe

Bang 3. 2: Bang use case qudn [y dau xe

Quan ly mooc xe

UC3 Quan ly mooc xe
1 Nhap mooc xe
2 Sura mooc xe
3 Xba mooc xe

Bdng 3. 3: Badng use case cua qudn Iy mooc xe

Quan ly tuyén dwong

uc4 Quian 1y tuyén dwong
1 Nhép tuyén duong
2 Stra tuyén dudng
3 X6a tuyén duong

Bang 3. 4: Bdng use case cia qudn Iy tuyén dwong
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Quan Iy 1énh diéu xe

1 Nhap lénh diéu xe
2 Stra [énh diéu xe
3 Xoa 1énh diéu xe

Bang 3. 5: Bang use case qudn [y [énh diéu xe

Quan ly l4i xe

1 Nhap thong tin 1ai xe
2 Stra thong tin 1ai xe
3 Xoa thong tin 1ai xe

Bdng 3. 6: Bang use case qudn Iy ldi xe

Quan ly diéu khién xe

1 Nhap thong tin dieu khién xe
2 Stra thong tin diéu khién xe
3 Xoba thong tin dicu khién xe

Bang 3. 7: Bdng use case qudn Iy diéu khién xe



3.4.

Biéu do cac use case

3.4.1. Biéu do use case tong quat

Quan Iy didu khién xe

Quan Iy dau xe
Quan Iy
Quan Iy mooc xe

Quan Iy tuyén dwiing

Quan Iy 1énh didu xe

' Xem thong tin

MNguréri diing

Hinh 3. 1: Biéu do Use Case tong quat

Tén usecase: xay dung phan mém quan li xe ro mooc

Tén tac nhan: Quan 1y, quan tri hé thong, ngudi ding

Chtic ning use case: Biéu d6 nay cho thy cic use case sé& twong tac v6i nhau thong
qua phan mém quan li xe container

Dong su kién chinh:

Quan 1y dugc lya chon tit ca cac chire nang minh dugc phan trén hé thong
Nguoi dung xem nhitng thong tin dugc phan

Hé thdng sé& kiém tra tinh hop Ié va x4c nhan

Thong tin s& dugc luu vao co s¢ dix liéu

Hé thong s& bao thanh cong

Nguoi dung thoat khoi chice niang khi 4n vao nat “Thoat”

Dong st Kign phu:

Néu thong tin nguoi dung nhap vao khong dung thi hé thong s& bao 1a khong
hop I¢
Hé thdng sé& yéu cau nhap lai thong tin
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3.4.2. Biéu d6 Use case ding nhap

Béng nhap - - wczexiend>s - Bang xuat

Quan by

Hinh 3. 2: Biéu do Use Case ding nhap

bac ta use case:

Hoat ddng ciia tic nhan Phan fng cia hé thong
1. Chon chire néng dang nhép vao h¢
thong

2. Hién thi giao dién dang nhap

3. Nhép thong tin dang nhap

4. Kiém tra thong tin va x4c nhan
Bang 3. 8: Bang ddc ta use case dang nhdp

Tén use case: dang nhap
Tac nhan: quan ly
Chtic ning use case: cho phép quan li dang nhap vao hé thong
Dong su kién chinh:
- Nguoi dung dang nhap vao Website
- Hé théng yéu ciu ngudi dung ding nhap
- Ngudi diung nhap Tén dang nhap va Mat khau
- Hé thong kiém tra tinh hop 1¢ thong tin dang nhap cia nguoi ding va cho phép
nguoi dung dang nhap vao hé thong
- Néu nguoi dung ma chua nhap thong tin ding nhap ma 4n vao nat ding nhap
thi hé théng s& phan hdi lai 1a khong hop 18
Dong su kién phu:
- Nguol ding ma nhép sai tai khoan va mat khau thi website s& bao 16i va yéu

cau nguoi ding dang nhap lai, néu nguoi dung khong dang nhap duoc thi
khong vao dugc website
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3.4.3. Biéu dd Use case quan Iy 14i xe

Quan ly

<<extend>>

Quan Iy lai xe - <=extend=> -

<<extend=>
.

Xoalaixe

Hinh 3. 3: Biéu do Use Case qudn Iy xe

Hoat dong ctia tac nhan

Phan ng cia hé thong

1. Chon quan ly 14i xe

2. Hién thi danh sach 14ai xe

3. Thém moai lai xe

4. Stra lai xe

5. Xoa lai xe

6. Kiém tra thong tin va xac nhan

Tén

Bang 3. 9: Bang dac ta Use case quan 1y ldi xe

use case: quan ly 1ai xe

Tac nhan: quan ly

Chtric nang use case: cho phép quan 1i thém, xda, stra thong tin 1ai xe

Dong sy Kkién chinh:

Quan ly chon quan ly 141 xe
Hé théng hién thi danh sach cac 14i xe

Quan ly thém méi lai xe

Quan ly stra 14i xe
Quan li xo6a lai xe

Dong su kién thay thé:

- Xoba lai xe dong nghia véi viée 13 x6a tat ca thong tin cua 14i xe




3.4.4. Biéu dd Use case quan 1y diu xe

bac

Quén ly

Thém déu xe

<<extends=»

Quan ly dau xe —<<extend>> "2 Sira dau xe

<=extend==
T

‘u
.
.
hY

Xoa diu xe

Bang 3. 10: Biéu d@o Use Case qudn Iy dau xe

ta use case

Hoat dong ctia tac nhan

Phan @ng caa hé thong

1. Chon quan dau xe

2. Hién thi danh sach dau xe

3. Thém méi dau xe

4. Sira dau xe

5. X6a dau xe

6. Kiém tra thong tin va xac nhan

Tén

Bang 3. 11: Bang dac ta use case qudn Iy dau xe

use case: quan ly dau xe

Tac nhan: quan ly

Chtic ning use case: cho phép quan i thém, x6a, sira thong tin dau xe

Dong su kién chinh:

Quan 1y chon quan 1y dau xe
Hé thdng hién thi danh sach cac dau xe
Quan Iy thém mai dau xe

Quan 1y stra dau xe
Quan li x6a dau xe

Dong su kién thay thé:

- Xoa dau xe dong nghia véi viéc 1a x6a tat ca thong tin ctia dau xe\
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3.4.5. Biéu dd Use case quan 1y mooc xe

bac

Thém mooc xe

<<extend>>

Quan ly maoc xe __ <cexiends> "o Sira mooc xe
Actar
<<é)(tel]d:::=
Xba mooc xe
Hinh 3. 4: Biéu do Use case qudn 1) mooc xe
ta use case

Hoat dong cua tac nhin

Phan tng ciia hé thong

1. Chon guan mooc xe

2. Hién thi danh sach mooc xe

3. Thém mdéi mooc xe

4., Stra mooc xe

5. Xb6a mooc xe

6. Kiém tra thong tin va xac nhan

Tén

Bang 3. 12: Bang dac ta use case Qudan ly mooc xe

use case: quan ly mooc xe

Tac nhan: quan ly

Chure nang use case: cho phép quan 1i thém, x6a, stra thong tin mooc xe

Dong su kién chinh:

Quan 1y chon quan 1y mooc xe

Hé thdng hién thi danh sach cac mooc xe
Quan ly thém ma&i mooc xe

Quan ly stta mooc xe

Quan li x6a mooc Xxe

Dong su kién thay thé:
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- Xba mooc xe ddong nghia vai viée 14 xoa tat ca thong tin ciia mooc xe

3.4.6. Biéu dd use case quan Iy tuyén dwong

A

CJLjén

&

ly

1 G thém tuyén dwdng J

5 Thong bao nhap lai théng tin

T e Lt

{Thc":ng bao cho ngudi ding

.___________ﬁ

O

Frm_QLTH Contr_Tuyenduong Database

E----.-.--

2 Chuyén yéu ciu

Kiém tra
4 Sai thong tin

T 6. dang

. Kiém tra
7 Gi¥i thdng tin

GG két qua

.----------.-.-----1

Hinh 3. 5: Biéu dé Use case qudn 1y tuyén dirong

bac ta use case

Hoat dgng cia tac nhin

Phan rng cia hé thong

1. Chon quan 1y tuyén duong

2. Hién thi danh sach tuyén duong

3. Thém m&i tuyén dudng

4. Stra tuyén dudng

5. X6a tuyén duong

6. Kiém tra thong tin va xac nhan

Bang 3. 13: Bang dac ta use case qudn Iy tuyén duwong

Tén use case: quan 1y tuyén duong

Tac nhan: quan ly

Chtrc ning use case: cho phép quan li thém, x6a, sira thong tin tuyén duong
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Dong su Kkién chinh:

- Quan Iy chon quan 1y tuyén duong
- Hé thdng hién thi danh sach cac tuyén duong
- Quan ly thém méi tuyén dudng

- Quan ly stra tuyén duong
- Quan li x6a tuyén duong

Dong su kién thay thé:

- Xba tuyén duong dong nghia véi viéc 1a xoa tat ca thong tin cia tuyén dudng

3.4.7. Biéu @ use case quan ly 1énh diéu xe

Quan ly

Thém Ién diéu xe

<<extend>>

Quan Iy 1&nh diéu xe o o<<extend=>» -> Ska 1énh didu xe

<<gxtend=>
Ta

Xoa lénh didu xe

Hinh 3. 6: Biéu do Use case qudn 1y tuyén duong

bac ta use case

Hoat dgng ctia tac nhan

Phan ng cia hé théng

1. Chon quan ly 1énh diéu xe

2. Hién thi danh sach lénh diéu xe

3. Thém mdi lénh diéu xe

4. Stra tuyén lénh diéu xe

5. Xo6a tuyén lénh diéu xe

6. Kiém tra thong tin va xac nhan

Bang 3. 14: Bdng dac ta use case Lénh diéu xe

Tén use case: quan 1y 1énh diéu xe

Tac nhan: quan ly
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Chtic ning use case: cho phép quan li thém, x6a, sira thong tin 1énh diéu xe
Dong su Kién chinh:

Quan 1y chon quan Iy 1énh diéu xe

Hé thdng hién thi danh sach cac 1énh diéu xe
Quan 1y thém md&i Iénh diéu xe

Quan 1y sira tuyén lénh diéu xe

- Quan li x6a tuyén lénh diéu xe

Dong su kién thay thé:
- Xba lénh diéu déng nghia véi viéc 1a x0a tit ca thong tin cua lénh didu xe

3.4.8. Biéu d0 use case quan ly diéu khién xe

Thém diéu khién xe

<<extend>>

Quan Iy didu khién xe ) < coxtengss-3>

Stra digu khién xe

Quan ly =
<<éx1en_d>>

Xoa digu khién xe

Hinh 3. 7: Biéu do Use case qudn 1y diéu khién xe

bac ta use case

Hoat ddng ciia tic nhan Phan ng cia hé théng

1. Chon quan ly diéu khién xe

2. Hién thi danh sach diéu khién xe

3. Thém méi diéu khién xe

4. Stra thong tin diéu khién xe

5. X6a thong tin dieu khién xe

6. Kiém tra thong tin va xac nhan

Bang 3. 15: Bang dac ta use case lénh diéu khién xe
Tén use case: quan 1y 1énh diéu xe

Tac nhan: quan ly



Chtic ning use case: cho phép quan li thém, xda, sira thong tin diéu khién xe
Dong su Kién chinh:

- Quan ly chon quan 1y 1énh diéu xe

- Hé thdng hién thi danh sach cac diéu khién xe
- Quan ly thém méi lénh diéu khién xe

- Quan ly sira diéu khién xe

- Quan li x6a diéu khién xe

Dong su kién thay thé:
- Xba lénh diéu déng nghia véi viéc 1a x0a tit ca thong tin cua lénh didu xe
3.5. Biéu d6 tuan tu

3.5.1. Biéu d0 tuan tw chirc ning ding nhap

A

Quan Frm_Dangnhap Contr_Dangnhap Datapase
v 1 H 1

]
-

1 Nhép thdng tin déng nhap

2 Kiém tra thong tin déng nhr

I

Kiém tra

5. Théng bao nhép laithdng tin| | 4 Sai théng tin

< .......................

| Kiém tra
kiem tra thong tin

Gl 1én giao dién

- -

- ding thép therh cong

Hinh 3. 8: Biéu do tuan ti chite ndng dang nhap
M6 ta tom tit:

- Khach hang nhap email va mat khau dé dang nhap vao hé thong.

- Heé thdng s& kiém tra va d6i chiéu véi thong tin Khach hang da ding ky trong
co s6 dir liéu.

- Néu thong tin dung Hé théng s& giri thong bao dang nhap thanh cong cho
Khach hang.

- Sau khi diing nhap thanh cong ngudi dung co thé thao tac trén giao dién trang
chu cua hé thong vai chire nang va quyéen han cua user dugc cung cap.

47



3.5.2. Biéu @6 tuan tw cho chitc ning thém l4i xe

A

Qu'én Frm_QLLX ContriLaixe Database
1y : !

1 Gtri thém nhan vién lai xe

2 Chuyén yéu céu r :
Kiém tra :
5 Thong béao nhép lai théng tin | | 4 Sai thong tin E
D P :
» 6. dang t
7 Gii théng tin

L e LT
Gri két qua :
SRR TS A '

<_T_r_1c:)r]g béo cho ngwdi dung

-]

Hinh 3. 9: Biéu do tuan ty chite ndng thém ldi xe:
M6 ta tom tit:
- Khach hang chon churc nang thém lai xe
- Néu thong tin dung hé thong sé giri thong bao thém thanh cong.
- Con neu sai h¢ thong s€ yéu cau nhap lai

3.5.3. Biéu @ tuan tu cho chirc ning sira lai xe

X

Quan Frm_QLLX Contr! Laixe DEISPSSE
1 : | !

'
e

1 Gtri slra nhan vién lai xe

2 Chuyén y&u ciu r
—.

4 Gri théng tin 3 Théng béo stra hay khong|

G LT CE

5 Giri théng tin can stra

6 Chuyén thang tin

|J 7 Kidm tra
8 khang hop 16

Fmmmm e m el 10 Hop 1&

9 Thong bac cho ngwdi dung 1 11 kiém tra va Iwu dif lidu
== mm e e e | 12 Gi¥i théng bao
<

Hinh 3. 10: Biéu do tuan tu chire ning sira ldi xe

Kiém tra
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MO ta tom tat:

- Khach hang chon chirc nang stra 1ai xe
- Ne&u thong tin ding hé thong sé giri thong bao stra thanh cong.
- Con néu sai h¢ thong sé yéu cau nhap lai thong tin

3.5.4. Biéu dd tuan tw cho chitc ning xé6a lai xe

A

Qian Frm_pLLX Contr:Laixe Dalabase
17 | E i '
T ~ ' i

! i
1 Chon lai xe cén x6a H

2 Chuyén yéu cdu r

AGUF lai y&u cdu xac nhan x6a 3 Xéc nhan x6a hay khong E
P R R P

| 5Déng ¥ x6a

6 Chuyén thang tin

7 Xda thong tin

¢|:| 8 X6a théng tin

9 Giri thong bao

| | 10 Girithong bao
10 Gt thang béo S CRET R EEEEE L PR LT

Hinh 3. 11: Biéu do tuan tw chikc ning xéa ldi xe
M6 ta tom tit:
- Khach hang chon churc nang x6a 1ai xe
- Heg thong s€ thong bao cho nguoi dung la muon x6a hay khong

- Néu khach hang dong y thi h¢ thong s& kiém tra va xoa thong tin
- Con néu nguoi dung khong dong v thi s& khong thuc hién x6a
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3.5.5. Biéu dd tuan tw cho chirc ning thém tuyén dwong

A

Quan Frm_ QLTE Contr_Tuyenduong Database
I : H |
- .
1 Giri thém tuyén dwirng
2 Chuyén yéu cau r_
Kidm tra
5 Thong bao nhép lai théng tin | | 4 Sai théng tin
< ,,,,,,,,,,,,,,,,,,,,,,,
Kiém tra
7 Giri théng tin
B
Grri két qua
el ity e S

<Théng bao cho ngudi diing I

Hinh 3. 12: Biéu do tuan tu chite ning thém tuyén dwong
MO ta tom tit:

- Khach hang chon chirc nang thém tuyén duong
- Néu thong tin dung hé thong sé giri thong bao thém thanh cong.
- Con néu sai hé thdng s& yéu cau nhap lai

3.5.6. Biéu dd tuan tw cho chirc ning sira tuyén dwong

X

'
Quan Frm_QLTD Gontr_Tuyenduong Datapase
v ' H !
o
1 Chon tuyén duéng cén sira 2 Chuyén yéu ciu r
3 Thong bao sira hay khong
4 G théng tin '
< S R s
P T T
5 Nhéap théng tin can sira .
6 Chuyén théng tin
lJ 7 Kim tra
<
8 khdng hop 1&
h SERRERIEES R 10 Hop I8
9 Thong bao cha ngudi ding 1 11 kiém tra va lwu di¥ lidu
ST Supaputi el byt 12 Gwi théng béo
L 13 Tra két qua i |
14 Thong bao cho ngudidung | - -----"=--=-7=~----7--~

Hinh 3. 13: Biéu do tuan tu chitc nang sira tuyén durong
M0 ta tom tt;
- Khach hang chon chirc ning sira tuyén xe

- Néu thong tin dung hé thdng sé giri thong bao sira thanh cong.
- Con néu sai h¢ thong sé yéu cau nhap lai thong tin
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3.5.7. Biéu @b tuan tw cho chirc ning xéa tuyén dwong

A

Quan Frm_QLTD Contr_Tuyenduong Database
iy : : -

'
-~

1 Chon tuyén duéng can stra 2 Chuyan y&u cdu r
T

3 Thong bao sika hay khong
4 Glri thong fin !
<_ ..................... LN

omememee e e s a e
5 Nhap théng tin can sira )
6 Chuyen théng tin
|J 7 Kiém tra
r
N 8 khéng hop 18
G- 9---9 -------- 10 Hop 1&
9 Thong bac cho ngwoi ding :‘ 11 kiém tra va wu dit lidu

SJNREREEREEREEEEECEEEEEREE || 12 Gi¥i théng béo

13 Tra két qua

Hinh 3. 14: Biéu do tuan tu chitc ning xéa tuyén dwong
MO ta tom tit:
Khach hang chon chitc ning x6a tuyén duong
H¢ thong s€ thong bao cho nguoi dung 1a muon xo6a hay khong

Néu khach hang dong v thi hé thdng s& kiém tra va x6a thong tin
Con néu nguoi dung khong dong v thi s& khong thuc hién xéa

3.5.8. Biéu d@d tuan tw cho chic ning thém dau xe

X

Qdén Frm_@LDX Contr_jDauxe Database
17 H ' H

i

1 Giri thém déu xe xe

2 Chuyén yéu ciu ’—

1

Kidm tra

5 Thong bao nhép lai théng tin 4 Sai théng tin

L

Kiém tra
7 Giri thoéng tin

Grri két qua
. Gikéte qué 1

<7Thc‘)ng bao cho ngwdi ding

Hinh 3. 15: Biéu dé tuan tu chire nang thém dau xe
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MO ta tom tat:

- Khach hang chon chirc nang thém dau xe

- Néu thong tin dung hé thdng sé giri thong bao thém thanh cong.

- Con néu sai hé thdng s& yéu cau nhap lai

3.5.9. Biéu dé tuan tw cho chirc ning sira dau xe

X

Quan Frm_@QLDX Contr_Dauxe Database
I : ! -

'
.

[
L

1 Chon déu xe cén stra 2 Chuyén yéu cau r

3 Thong bao si¥a hay khong

4 Gii théng tin ;
B o

< _______________________
5 Nhap théng tin can sira .
6 Chuyen théng tin
|J 7 Kiém tra
p
8 khéng hop 18
4o 2EE cRLLS N 10 Hop 16
9 Théng bac cho ngwoi ding T
SR e S | 12 G théng bao
13 Tra két qua )

I

Hinh 3. 16: Biéu do tuan tu chite nang sira dau xe
M6 ta tom tit:
- Khach hang chon chirc ning sira dau xe

- Néu thong tin dung hé thong sé giri thong béo sira thanh cong.
- Con néu sai hé thong s& yéu cau nhap lai thong tin

11 kiém tra va lwu dif liéu
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3.5.10. Biéu dd tuan tw cho chirc niing xéa dau xe

MO ta tom tat:

X

Hinh 3. 17: Biéu do tuan tw chirc ning xéa dau xe

- Khach hang chon chic ning x6a dau xe
- Hé thdng s& thong bao cho ngudi dung 1a mudn xéa hay khong

- Néu khach hang dong ¥ thi hé théng s& Kiém tra va x6a thong tin
- Con néu nguoi dung khong ddng v thi s& khong thuc hién x6a

| 9 Girithdng bao

Quan Frm_QLDX Contr_jDauxe
2 i i
o
1 Chon dau xe cén x6a
2 Chuyén yéu cau r
[4Gri lai yéu cau x&c nhan xéa 3 Xac nhan xéa hay khong
gl bbbt Sl
e
5Béng ¥ xda .
6 Chuyeén théng tin
10 Gri thong bao
L ____10coitheng bao R SRR R EEh Rt
H T

Datapase

7 Xoa théng tin

JEEE

3.5.11. Biéu @ tuan tw cho chire niing thém mooc xe

ollle

Database

A

Quan

Iy

)

Frm_Moocxe
,

1 Chon thém mooc xe

5 Thdng bao nhdp lgi thdng tin

< _______________________

Thdng bao cho ngurdri ding

2 Chuyén yéu céu

Contr_Moocxe

},__________

4 Sai thdng tin

G két qua

< ......................

Kiém tra

7 Gl thong tin

8 Xoa théng tin

Kiém tra

Hinh 3. 18: Biéu do tuan tuw chitc ning thém mooc xe
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MO ta tom tat:

- Khach hang chon chirc nang thém mooc xe
- Ne&u thong tin ding hé thong sé giri thong bao stra thanh cong.
- Con néu sai h¢ thong sé yéu cau nhap lai thong tin

3.5.12. Biéu dd tuan tw cho chirc niing sita mooc xe

A

Quéan Frm_Moocxe Contr_Moocxe Database
1y = ' '
1 Chon mooc xe cin sira 2 Chuyén yau cu r-
3 Thong béaoc stra hay khong
4 GUr théng tin '
Cmmenadecrosstocananlea ua
T LYY Py pyeye oy o
5 Nhap théng tin cAn sita IR
6 Chuyen thdng tin
IJ 7 Kiém tra
-
L 8 khéng hop 1&
b Sl ebeleteliel eetiielatet ule 10 Hop 18
9 Théng bao cho ngudi ding -:| 11 kiém tra va luu dir lidu
2k intalalalie Malalelalel elehelelek Ll | 12 Gri théng béo
o e 13 Tra két qua
14 Thong baao cho ngudiding | 4--------------7-------- v

Hinh 3. 19: Biéu do tuan tu chitc nang sira mooc xe
Mo ta tom tit:
- Khach hang chon chirc ning sira tuyén xe

- Néu thong tin dung hé thong sé giri thong béo sira thanh cong.
- Con néu sai hé thong sé€ yéu cau nhap lai thong tin

54



3.5.13. Biéu dd tuan tw cho chirc niing x6a mooc xe

X O O

Quan Contr_Moocxe Cantr_Moocxe Datapase
1y ‘ = ;
L !
! H
1 Chon mooc xe cn x6a :
! V
ml 3
2 Chuyén yéu cau '
'
H
H
e s '
AGIH lal yéu ciu xAc nhan xda 3 X4c nhan x6a hay khéng :
hCREEEE R R EEE LR il
{ .......................
5B88ng ¥ xta .
& Chuyen théng tin
7 ¥éa thdng tin
.|:’ § Xo6a thong tin
9 G¥i théng bao
T | 10 Gl thang bdo " ]
4 10 Guri thdng bao b Al i et el e H
: ' :
i . 4
i i
i i
: H
i

Hinh 3. 20: Biéu dé tuan tu chitc nang xéa mooc xe
M0 ta tom tat:

- Khach hang chon chirc nang x6a mooc xe

- Hé thdng s& thong bao cho ngudi dung 13 mudn xoéa hay khong

- Néu khach hang dong ¥ thi hé théng s& kiém tra va x6a thong tin
- Con néu nguoi dung khong dong v thi s& khong thuc hién x6a

3.5.14. Biéu d0 tuan tw cho chirc niing thém Iénh diéu xe

A

Qu‘én Frm_Lenhdieuxe Contr_Lenhdieuxe Datapase
v 1 H 1

1 Chon thém Iénh didu xe H ,

2 Chuyan y&u céu r 1
—_— L H
Kiem tra

T

5 Thong bao nhép lai théng tin | | 4 Sai théng tin '
<

e T PR TR )
= 6. dang .

7 Kidm fra
8 Gi¥i thong tin

9 Gi¥i két qua '
<q --------- H

10 Théng bao cho nguéi ding '

Hinh 3. 21: Biéu do tuan tu chitc ning thém lénh diéu xe



M5 ta tom tt:
- Khach hang chon chirc nang thém 1énh diéu xe

- Néu thong tin dung hé thdng sé giri thong béo sira thanh cong.
- Con néu sai h¢ thong sé yéu cau nhap lai thong tin

3.5.15. Biéu dd tuan tw cho chirc niing sira 1énh diéu xe

X

Quan Frm_Lenhdieuxe Contr_Lenhdieuxe Dala'base
1 : ' .

-
P

1 Chon lénh diéu xe cén sira 2 Chuyén yéu cau r_

3 Thong béo sira hay khdng

4 G théng tin ,
rmmealee R F —pmma RN

=P SR s Ry S
5 Nhap théng tin can sira i |11
6 Chuyen théng tin
'J 7 Kidm tra
.
. 8 khéng hop |1&
frm====m=m===—mmm==mz==— 10 Hep I8
9 Thong béo che nguwdi dung i 11 kiém tra va luu dif lidu
SO R pup s 12 Gl théng bao
13 Tra két qua

Hinh 3. 22: Biéu do tuan tu chic nang sira |énh diéu xe
Mo ta tom tit:
- Khach hang chon chuc nang sua I1€nh xe

- Néu thong tin dung hé thdng sé& giri thong béo sira thanh cong.
- Con néu sai hé thong sé€ yéu cau nhap lai thong tin
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3.5.16. Biéu dd tuan tw cho chirc ning xéa 1énh diéu xe

. O O

Quan Frm_Lenhdieuxe Contr_Lenhdieuxe Database
Iy ; i ;
1 Chon 1énh didu xe cén xoa |
2 Chuyén yéu cau r
—'
4G lai yéu cAu xac nhan x6a 3 Xac nhan x6a hay khong E
B LR E L i
P P
5Béng ¥ x6a Jo
6 Chuyén théng tin
7 Xdéa théng tin
.:I 8 Xoa théng tin
. 9 Gtri thdéng bao
T L 10 Giitheng bao i |
L 10 Giri thong bao FrmmmmmmmmmmmeSeemmmmeee v

Hinh 3. 23: Biéu dé tuan tu chiic ndng xoa lénh diéu xe
MO ta tom tat:

- Khach hang chon chuc nang xda 1énh xe

- Hé thdng s& thong bao cho ngudi dung 1a mudn xéa hay khong

- Néu khach hang dong ¥ thi hé théng s& kiém tra va x6a thong tin
- Con néu ngudi dung khong dong v thi s& khong thuc hién x6a

3.5.17. Biéu @ tuan tw cho chire niing thém diéu khién xe

A

Qu'én Frm_Dielkhienxe Contr_Digukhienxe Database
Iy 1 H 1

' ' ]
o ' '

' '
' 1
' '

1 Giti thém didu khién xe

2 Chuyén yéu cau

Kiém tra

5 Thong béo nhép lai théng tin 4 Sai théng tin

< .......................

Kiém tra
7 GUri thong tin

Grri két qua
Gk wa

Thoéng béo cho ngudi diing

<_ .......................

Hinh 3. 24: Biéu do tuan tu chirc ning thém diéu khién xe



M6 ta tom tit:
- Khach hang chon chirc ning thém diéu khién xe
- Ne&u thong tin ding hé thong sé giri thong bao stra thanh cong.
- Con néu sai h¢ thong sé yéu cau nhap lai thong tin

3.5.18. Biéu dd tuan tw cho chirc niing sira diéu khién xe

X

Qu'én Frm_Dielkhienxe Contr_Dig¢ukhienxe Dala!:)ase
1y : ! :

- 1

1 Chen didu khién xe can sira 2 Chuyén yéu céu r_

3 Thong bao sira hay khong
4 G théng tin '
B e
R S

5 Nhap théng tin can sira |
6 Chuyéen théng tin

IJ 7 Kidm tra
-
8 khéng hop 1&

b L B L et 10 Hop 18

9 Thdng bao cho ngudi dung 1 | 11 kiém tra va lwu di¥ lidéu
EE e pepayegiisiyaptictysoptytghtc A | 12 G+ thong bao

Hinh 3. 25: Biéu d6 tuan tu chirc nang sira diéu khién xe
MBS ta tom tat:

- Khach hang chon chirc ning stra diéu khién xe
- Ne&u thong tin ding hé thong sé giri thong bao stra thanh cong.
- Con néu sai hé thdng sé& yéu cau nhap lai thong tin
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3.5.19. Biéu dd tuan tw cho chirc niing xéa diéu khién xe

X

Qu'én Frm_Diepkhienxe Contr_Digukhienxe Datalbase
I ' : :
> ' :
1 Chon diéu khién xe cén sira 2 Chuyén yéu cau ’_L '
3 Thong bao sira hay khong :
4 G¥ théng tin :
B s
< ,,,,,,,,,,,,,,,,,,,,,,,
5 Nhap théng tin can sira . L] 1
6 Chuyeéen thang tin
'J 7 Kiém tra
-
8 khdng hop 1€
LR PP P LV PR PR 10 Hop 1&
9 Théng bao cho nguwdi ding ] | 11 Kiém tra va luu dir lidu
ERAvtr Rapapegivisy - anliuiisiedil |12 G théng béo
D e LR
: 13 Tra két qua
14 Thong baoc cho ngudi ding | - -<-===ccccecccaax =teee v

-1

-c-

Hinh 3. 26: Biéu d6 tuan tu chirc nang xéa diéu khién xe
MBS ta tom tat:

- Khach hang chon chic ning x6a diéu khién xe

- Hé thdng s& thong bao cho ngudi dung 1a mudn xéa hay khong

- Néu khach hang dong ¥ thi hé thong s& kiém tra va x6a thong tin
- Con néu ngudi dung khong dong v thi s& khong thuc hién x6a
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3.6. Biéu do lép

Diéu khién xe

-Objectld

-IDLaixe: Objectld
-IDDauxe: Objectld
-IDMooc: Objectld

+Thém |énh diéu xe ()
+Slralén diéu xe ()
+X6a |én diéu xe ()

Pau xe

-Objectld
-Bienkiemsoat: String
-Loaixe: String
-Congsuatmay: String
-Xuatxu: String

-Lop: String
-Trongtai: String

- Trongluong: String
-Binhdau: String

+Thém dau xe ()
+Slra dau xe ()
+X6a dau xe ()

Mooc xe

-Objectld

-Lop: String
-Trongtai: String

- Trongluong: String

+Thém mooc xe ()
+S(ra mooc xe ()
+X6a dau xe ()

Tuyén dudng

-Objectld
-Diemdi: String
-Diemden: String
-Nhienlieu:
-Tienan:
-Tienlop
-Tiencuoc

+Thém tuyén dudong()
+Stra tuyén duong()
+X06a tuyén dudng()

Hinh 3. 27: Biéu dé co s dit ligu

Lénh diéu xe

-Object!d

-IDLaixe: Objectld
-IDDauxe: Objectld
-IDTuyenduong: Objectld

+Thém |énh diéu xe ()
+Slralén diéu xe ()
+X0ba én diéu xe ()

Nhan vién lai xe

-Objectld
-Tenlaixe: String
-Tuoi: Number
-Quequan: String

+Thém tuyén dudng()
+Slra tuyén dudng()
+X6a tuyén dudng()

3.7. Xay dung co sé dir ligu
3.7.1. Bang “Laixe”
STT Tén thudc tinh Kiéu dir lidu M0 ta
1 Objectld Objecld Ma nhan vién lai
xe duoc sinh tu
dong
2 Tenlaixe String Tén nhan vién 1ai
Xe
3 Tuoi Number Tudi cua nhan vién
lai xe
4 Quequan String Qué quan cta nhan
vién lai xe

3.7.2. Bang “Dauxe”

Bang 3. 16: Bang dir liéu ldi xe

STT Tén thudc tinh Kiéu dir liéu M ta
1 Objectld Objecld Mai dau xe xe duoc
sinh tu dong
2 Bienkiemsoat String Bién kiém soat
3 Loaixe String Loai xe
4 Congxuatmay String Cong suat Cia may
5 Xuatxu String Xuat xir
6 Lop String S6 16p
7 Trongtai String Trong tai
8 Trongluong String Trong luong
9 Binhdau String String

Bang 3. 17: Bang dir liéu dau xe
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3.7.2. Bang “Moocxe”

STT Tén thudc tinh Kiéu dir liéu M5 ta
1 Objectld Objecld Ma mooc xe dugc
sinh tu dong
2 Taitrong String Tai trong
3 Trongluong String Trong lugng
4 Lop String S6 16p
Bang 1: Bang dir ligu mooc xe
3.7.3. Bang “Tuyenduong”
STT Tén thudc tinh Kiéu dir ligu M5 ta
1 Objectld Objecld Ma mooc xe dugc
sinh tu dong
2 Diemdi String Piém di
3 Diemden String Diém dén
4 Nhienlieu String Nhién liéu
5 Tienan String Tién in
6 Tienlop String Tién 16p
7 Tiencuoc String Tién cude
Bang 3. 18: Bang dir liéu tuyén duwong
3.7.4. Bang “Lenhdieuxe”
STT Tén thugc tinh Kiéu dir liéu Mb ta
1 Objectld Objecld M3 cua lénh diéu
xe duoc sinh ty
dong
2 Nguoidieuxe String Tén ngudi diéu xe
3 IDDauxe Obijecld La ObjectID cua
bang Dauxe
3 IDLaixe Objecld La ObjectID cua
bang Laixe
3 IDTuyenduong Objecld La ObjectID cua
bang Tuyenduong
Bang 3. 19: Bang dir liéu Iénh diéu xe
3.7.4. Bang “Dieukhienxe”
STT Tén thudc tinh Kiéu dix liéu M5 ta
1 Objectld Objecld M3 cua lénh diéu xe
duoc sinh ty dong
2 IDMocxe Objecld Ma cua bang mooc
Xe
3 IDDauxe Objecld Ma cua bang dau xe
3 IDLaixe Objecld La ma cua bang
Laixe

Bang 3. 20: Bang dir liéu diéu khién xe
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3.8. Giao dién chwong trinh
3.8.1. Giao dién danh sach dau xe

DANH SACH DAU XE

Bién kiém soat Loai xe Céng suit miy Xuitxi |Lop |Tromgtai [Trong lwong Binh diu  [Thao tic
BKS2030 |Container 2 canh 500 HP My [1018p |15 tin 17 thn 12 it Thém moi Sim Xoa
[BKS2031 [Container hang kho 480 HP Aab [1016p 14 tin 7 tén 12 it [ hémmsi Sim Xéa
BKS2033 (Container ro mooe 480 HP Anh [101ép |12 tia 7 thn 12 1it Thém moi Sim Xoa
[BKS2035 |Container lpnh 480 HP Anh [1016p 12t 7 tin 12 it Thém mai Sia Xoa
|BKS2031 (Container lanh 450 HP My ‘ 1016p |15 tan 17.2 tan 14 Lit 14m méi Sira X6a
IBKS2036 |Container Flat Rack 480 HP M3 1016p |16 tin 7.2 thn 16 lit Thém moi Sim Xéa
(Container mé néc 480 HP Anh |l1016p 15 tin 7.2 tn 14 lit Thém méi Sim Xoa
BKS3026 |Container hang khd 450 HP My l1016p 13 thn 7.2 tho 14 lit Thém mai Stm Xon

Hinh 3. 28: Giao dién danh sdch dau xe

3.8.2. Giao dién danh sach mooc xe

@ Document X + }

€ 5 C O localhost3000/listmoocxe e @Amm

DANH SACH MOOC XE

Tai Trong [Trong lrgng L(":p Thao tic

15 thn 8 tin 12 1ép Thém moi Sia Xoa
20 tin 8 tin 1216p

30 tin 8 tin 1216p

40 tan 8 tn 1216p

16 tin 8 tin 12 16p

24 tin 15 tin 12 1p

22 tin 12 tin 12 16p

25 tin 12 tin 12 16p

Hinh 3. 29: Giao dién danh sdch mooc xe



3.8.3. Giao dién danh sach lai xe

@ Document > = [w

& 3 C  © localhost3o % % @ Ancamn

DANH SACH NHAN VIEN LAI XE

Tén Qué quin "Tubi Thao tic
‘Cuimg Hai Phong 24
Tudn Hai Phong 24
Huy Hai Phong 24
Hai Hai Phong 24
Thign Hai Phong 24
Chi Hai Phong 24
Tung Hai Duong 24
Tai Phii Tho 54 Thém méi

Hinh 3. 30: Giao dién danh sdach ldi xe

3.8.4. Giao dién danh sich tuyén dwong

@ Document ~ X

€ > C O localhost3; o % @ Andamn

DANH SACH TUYEN DPUONG

Piém ai lmém aén Nhién li¢u Tién an Tién 1op Tién cuée Thao tic

Hai Phong Ha Noi 18 it 300.000 70.000 130000 Thém moi Sim Xoa
Bic Giang Ha Noi 22 lit 300.000 70.000 240000 Thém moi Swa Xoa
Da Ning Ha Noi 22 lit 450.000 70.000 1240000 Thém mai Sia Xéa
Hb Chi Minh Hi Noi 160 Lit 1600.00 70.000 300.000 Thém méi Stta Xoa
Hb Chi Minh Pa Ning 23 lit 13000 12000 20000 Thém mdi Sua Xoéa
'Nam Dinh Hai Phong 23 lit 15000 13000 20000 Thém méi Sim Xoa
Ha Noi Bic Giang 23 lit 15000 13000 22000 Thém moi St Xoa

Hinh 3. 31: Giao dién ddnh sdch tuyén drong
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KET LUAN

Sau 03 thang thuc hién nghién ctru dé tai, dudi su huéng dan tan tinh
cua thay Tién s§¥ Nguyén Trinh Bong, d6 4n cua em da dat dugc nhitng két

qua sau:

1. Két qua dat dwogc

= Tim hiéu va hiéu dugc cac co sé dit liéu MongoDB
= Nim duoc nguyén Iy hoat dong cua WebSocket

= Tim kiéu, nim bit duoc ki thuat sy dung NodeJS va Socket.IO két ndi

Vi co s6 dit liéu MongoDB dé tao ra cach thirc xir 1i dit liéu theo thoi
gian thuc

Xay dung dugc website vdi cac chirc nang nhu cap nhat, xoa, sua voi
cac churc ndng nhu trén phan tich

2. Mit han ché

Trong thoi gian qua, em da cb gang hét stc dé tim hiéu thyc hién dé tai. Tuy

nhién véi kinh nghiém va thoi gian han ché nén khong thé tranh khoi nhiing thiéu

sot trong do an. Cu thé:

= Phan giao dién van con chua duoc dep mat

= Vi la cong nghé m&i, thoi gian va trinh d6 con han ché cho nén hé

thong xay dung trong d6 an chi dirng & muc thir nghiém. Do dé néu
mubn ap dung vao thuc tién thi phai can co thoi gian va cong stic dé
hoan thién

MGi chi dirng lai & nhitng nghiép vu co ban nhu: quan 1y dau xe, tuyén
duodng, mooc xe...

3. Huéng phat trién

= Xay dung mot phan mém quan 1y toan dién bao gom viéc bao tri, giam

sat xe, giam sat nhién liéu, quan 1y tai xé dé dam bao sy an toan cho tai
xé va xe, giup lam giam dén muac téi thiéu rai ro vé dau tu ciing nhu
qua trinh van hanh xe

Cung cap cho nha quan 1y nhitng thong tin cdt yéu trong viéc bao tri xe
cling nhu can bang hiéu qua kinh té: tong sb nhién liéu da st dung, sb
km di di, méc dau, mac nudc, doanh thu tirng xe, tirng chuyén, theo
cac moc thoi gian
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