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|. Pat van de

1. Ly do chon dé tai:

_ Céc trng dung ho trg quan ly d6i nhom va phéan chia cong viéc dang ngay
cang dugc str dung rong rai nhu Trello, Notion, Github Project,... Da s6 cac du
an nay déu stir dung moé hinh bang kanban dé phan chia cong viéc.

_ Lua chon dé tai thiét ké va xay dung lai mot hé thong mé phdng céc trng
dung trén nham muc dich tim hi€u vé cach thirc hoat dong clia cac trng dung
da c6, luyén tap céac kj nang da hoc ciling nhu tao co hoi tiép can, luyén tap
str dung cac cong nghé, cac thiét ké mai.

_Hé thdng duac xay dung chi mang muc dich hoc tap va tim hi€u nén con
nhiéu diém chua duoc hop ly va chua hoan thién hoan toan.

2. Muc tiéu:
_ Thiét k& dugc mot hé thong phan tan st dung kién tric microservice dé
thuc hién céc tinh ndng co ban cia mot (irng dung ho tro phan chia céng viéc:
+ Xé&c thyc ngudi dung
+ Phan chia d6i nhém
+ Phan chia theo cac du an
+ St dung dugc tinh ndng cda bang kanban
+ ...

_ Cung véi d6 ap dung cac cong cu khac nhau dé ho trg phat trién cling nhu
tao diéu kién dé tim hiéu cach ap dung chuiing trong maéi truong phat trién
phan mém:

+ Docker, docker-compose: tu dong hda viéc trién khai, tich hop

+ Swagger, postman: Dinh nghia cac Restful API

+ RabbitMQ, RPC, HTTP: céc loai giao thirc trao déi tin nhan



Il. Cong nghé s dung

1. Ngbén ng(r lap trinh:
1.1. Golang:

_ Golang(Go) la mét ma nguén mad duoc sang tao ra tur lap trinh vién cda
Google tlr nam 2009. Ngon ngir nay gilp tao duoc mét trng dung don gian,
nhanh chéng va dang tin cay.

_Dikém vdi Go va mét bo cac cong cu duge nhdm sang lap xay dung kem
theo (Go toolchain) véi muc dich tao ra moi trudng phat trién dé st dung va
cai dat cho cac lap trinh vién nhu govet, golint, gopls,....

_ Go la mét ngon ngir statically-typed nhung khéng qua chat ché nhu C. Bén
canh d6 Go tuy c6 ho trg cac phuong thirc hudng doi tugng nhung khong
hoan toan la mét ngon ngir hudng doéi tugng. Cho nén sé lvgng ma nguén
cua Go thuong kha nhiéu. La mét ngdn ngir compiled, file thuc thi dugc tao ra
co thé chay dugc trén cac méi truong ma khéng can cai thém bat ci th g,
tuy nhién do cac thu vién dugc dong goi vao trong file thuc thi nén dung
lugng cua file nay kha I6n (25 - 30MB).

1.2. HTML & CSS:

_HTML |la moét phan khong thé thiéu khi néi dén |ap trinh web. Mirc d6 pho
bién cia HTML ngay cang tang va n6 dugc coi la tiéu chuan web chinh thic.

_ HTML la viét tat cua Hyper Text Markup Language (ngon ngit danh dau siéu
van ban). HTML cho phép ngudi dung tao va cau tric héa céac thanh phan
trén mot trang web nhu doan van, tiéu dé, lién két, trich dan, bang biéu...

_ CSS la viét tat cua tur viét tat cda tir Cascading Style Sheets. Véi CSS ching
ta cé thé thoa sirc sang tao trong thiét ké website bang cach tuy chinh vi tri
cac phan tlr, mau sac, mau nén, font chit, thir tu sap xép cla céac phan tu,
hiéu ing (do bong, bo gdc, xoay...) nhitng diéu ma HTML gan nhu khong thé
lam dugc.



2. Cong cu ho tro tw dong trién khai:
2.1. Docker:

_Docker la mot cong cu ho trg xay dung va trién khai cac rng dung trén nén
tang cac cac containers.

Application Application Application
Container Container Container
Kernel

Operating System (Host)

| Hardware |

_ Container dugc coi nhu mét tién trinh trong Linux dugc cau hinh (CPU, RAM,
threads, network,...), day ciing la mét moi truong dung dé€ dong goi (g dung
va cac thanh phan lién quan gilp ngudi phat trién cé thé dé dang trién khai
thong qua cac image.

_ Container image la céac file nén (tar) dugc sap xép theo mé hinh layer kém
v3i cac metadata. Kién tric moi moét layer la mét file nén ho tro cho viéc tai
str dung céc layer nay dé xay dung image mdt cach nhanh chdng va ton it tai
nguyén hon.

2.2. Docker-compose:

_Docker-compose la mot cong cu dung dé dinh nghia va khdi chay céc
docker containers thong qua viéc cau hinh file YAML.

_ Viéc str dung docker-compose gitip cho trién khai ciing nhu quan ly cac
docker containers dugc hiéu qua va nhanh chéng hon. Vi du mot so tinh nang
nhu:

+ Tu dong tao network layer do cho céc containers

+ Ty dong mount va tao cac volume

+ Kéo va trién khai cac container tir docker hub
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2.3. Docker-compose-wait:

_ Do docker-compose thiéu tinh nang dgi cac container dugc trién khai hoan
toan r6i mai trién khai cong cu khéac, cho nén docker-compose-wait ra doi
nham muc dich khac phuc diém yéu do.

_Véi c6ng cu nay, nguoi phat trién c6 thé dinh kém no vao cac container
image va diéu chinh thong s6é qua cac bién méi truong nhu WAIT_HOSTS,
WAIT_AFTER,...

_Dé& doc thém vé céch thirc trién khai va tich hop, vui long xem thém tai:
https://qithub.com/ufoscout/docker-compose-wait

3. Cong cu ho trg tich hgp hé thong:
3.1. Hamachi:

_Trong khoéng gian mang Internet, viéc truy cap thong qua public IP ciia nhau
la rat kho khan do IP thay d6i lién tuc cling nhu can phai théng qua duoc céac
|6p NAT, firewall,...

_ Cho nén Hamachi ra doi nham muc dich tao mang LAN ao véi static public
IP cho nguoi dung. Viéc cai dat hamachi rat dé dang, chi can dang ky tai
khoan, cai va khdi chay &rng dung la cé thé tu tao dugec mét mang riéng ao
cho ban than va moi nguoi.

_Hamachi ciing hé trg mién phi téi t6i da 5 ngudi dung trong mot mang
MESH, kha phu hop véi cdc nhom phat trién nho 1€, can tich hop va stra 16i
nhanh chdéng. Tuy nhién viéc két n6i thong qua mang LAN ao nay kha cham
va khong 6n dinh, cho nén khong khuyén khich str dung céng cu nay cho moi
truong production.

_Dé tim hi€u thém vé hamachi, vui long truy cap: https://www.vpn.net



https://github.com/ufoscout/docker-compose-wait
https://www.vpn.net

3.2. Postman:

_ Postman la mét cdng cu cho phép chung ta thao tac véi API, dac biét |a
RESTful API, day ciing la mot cong cu phd bién nhat gitip viéc chia sé va kiém
thar API dugc tién lgi hon.

_ Postman ho trg viéc tao cac Collections(nhom céac APIs) dé thuan tién trong
viéc quan ly. Cung véi do, cong cu nay cling cung cap mot moi trudng chia sé
dong bo gitra nhiéu ngudi trong cing moét nhém.

_Nhuogc diém cua viéc sir dung Postman la khi trong méi truagng nhém, céc
request va API bi gigi han, khi vuot qua gidi han nay thi cac Collections sé tu
dong bi archived va khong thé st dung trén Postman nira.

3.3. Swagger (swaggo):

_ Swagger ciing |a mot céng cu ho trg phat trién va kiém th API. Bang céch
str dung céach dinh nghia OpenAPI, céc file nay co thé dugc chia sé rong rai
gitra cac lap trinh vién. Cung véi dé la OpenAPI cling ho trg viéc tai sir dung
component dé dinh nghia cac APl nham muc dich tdi thi€u cong stirc ma
ngudi phat trién can bo ra. Bén canh dé 1a WebUI dé thuc hién goi cac API
thong qua trinh duyét

http://127.0.0.1:12345/docs/doc.json

auth v

team N

/teams/:teamID Getteam byID
/teams/:teamID Edit member
‘ LS /teams/:teamID Delete team

project v

/teams/:teamID/projects Getall projects

/teams/:teamID/projects Create new project

/teams/:teamID/projects/:projectID Get project details

card v

_Swaggo la cong cu ho tro viéc sinh file swagger va tich hop luén Web Ul vao
trong irng dung, doc thém tai: https://github.com/swaggo
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https://github.com/swaggo

4. Cac dich vu luu trir:
4.1. Github:

_ Github Ia kho luu trlr ma nguon c6 thé ndi la phé bién nhat trén thé gidi hién
nay. Github ho tro viéc tao céc repositories, branches, projects,... gitip t6i uu
viéc quan ly ma nguon cla cac nha phat trién.

4.2. Github packages:

_ Github packages c6 thé néi la mét trong céc tinh ndng wu viét cta Github ho
trg viéc luu cac docker images, npm, Maven,...

_Viéc luu trit cac docker images trén Github packages cula repo tao diéu kién
thuéan lgi dé chia sé va tich hop gilra cac 1ap trinh vién ma khéng can str dung
thém mot nén tang nao khéac.

5. Céc cong cu giao tiép:
5.1. RabbitMQ:

_ RabbitMQ dugc gidi thiéu la open source message broker dugc str dung
rong rai nhat trén thé gidi. Viéc str dung it tai nguyén cung véi do dé dang khi
trién khai cé thé la mét trong nhirng uu diém khién cho céng cu nay dat dugc
thanh tuu trén.

_RabbitMQ st dung chu yéu giao thirc AMQP (Advanced Message Queuing
Protocol - Giao thirc hang doi thu ndng cao) la mét giao thirc 16p trng dung
tiéu chuan md. B4 la mot giao thire nhi phan dugc thiét ké dé hoé tro mot loat
cac irng dung nhan tin va cadc mau lién lac.

5.2. gRPC:

_gRPC la m6t open source framework ho trg giao thirc RPC théng qua viéc
trao doi cac tin nhan dudi dang protobuf dugc phat trién bdi Google. gRPC
cho thay téc d6 nhanh hon REST tir 7 - 10 lan.

_Viéc str dung gRPC va protobuf c6 thé cai thién hiéu ndng cta hé théng,
cling nhu céc tin nhan & dang nhi phan nén thai gian chuyén tiép nhanh hon
va kha nang bi doc trém khé hon. gRPC ciing ho tro viéc streaming gitip viéc
tra vé dir liéu dugc nhanh chéng va 6n dinh hon



lIl. Phan tich va thiét ké hé thong

1. So d6 usecase:
_So do usecase vé cac nghiép vu chinh cda actor user.

Y

Project manage system

Create new account

1
<<inclyde>>

!
I
|
!
I
|
4 User authentication

-
<<include>>
.

Team management Edit members

User

<<extdnd>>

Manage columns

- Manage kanban
Project management boards

Check notifications Mark notification as seen




2. Thiét ké hé thong:
2.1. So d6 téng quan:

oo

User

b d

WebUI

HTTP REQUEST

_,"rNotify

Noti messages

Noti messages

Notifications

Noti data

. RabbitMQ

‘Authen & CRUD

CRUD

Noti messages

User manager

gRPC

fF S,

TN
N

User data

Project

dat
o2

-

~

ardColumn| |CardColumn
Manager Manager

ardColumn
Manager




2.2. Giai thich cac thanh phan:

2.2.1. WebUI:

_ Giao dién hién thi cho nguai dung truy cap. C6 thé hién thi dugc trén céc
trinh duyét, ngudi dung sé chi thao tac thong qua thanh phan nay cua hé
thong.

2.2.2. Portal & cache:

_ Portal c6 trach nhiém nhu mot cong ra vao doi véi hé théng, toan bo céc
request ctia nguoi dung sé phai di qua day dé thuc hién xac thuc.

_ Portal ciing c6 trach nhiém chuyén d6i cac HTTP request sang céc dinh
dang khéac phu hop dé thuc hién tac vu ctia nguoi dung nhu gRPC, hay
message queue.

_ Cache duogc str dung dé luu lai cac thong tin dang nhap cua nguoi dung,
phuc vu cho viéc xac thuc.

2.2.3. Usermanager & usermanagerDB:

_ 2 thanh phan nay dung dé€ luu trir va thuc hién céc yéu cau lién quan dén
ngudi dung, nhdm va du an.

_Day ciing la noi luu trir thong tin vé cac shardID cua project dé ho tro cho
viéc query bang kanban cua chinh project dé

2.2.4. CardColumnManager & CardColumnManagerDB:

_ 2 thanh phan nay dung dé thuc hién cac thao tac lién quan t6i dit liéu cua
bang kanban. M6i mét CardColumnManager sé c6 1 shardID va 1 DB di kem
dé ho trg cho viéc sharding, nham chia tai cia hé thong.

2.2.5. Notifications & RabbitMQ:

_ Notifications duoc dung dé luu trir cac thong tin lién quan t6i thong béo t6i
ngudi dung, tuy nhién hién tai dang dung HTTP Request nén c6 van dé vé bao
mat

_RabbitMQ |a 1 message queue dung dé& chuyén céc tin nhan théng béo tir
cac thanh phan khac t6i notifications.



3. So do sequence:

3.1. Login

_Sequence diagram vé hoat dong dang nhap cua user

User
|
|
|

sd LoginDiagram J

O

- WeblUI - Portal

1. Username & password() >

Header token

1

b— — — —

1.1 Login request() >

O

- PortalCache - UserManager

1.1.2: Generate token()

1.1.1: Validate pser account()
I

Respbnse

1.1.1.1: Query account infornation()

Response
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3.2. Authentication:

_Sequence diagram vé xac thuc cdéc request trong hé thong

sd AuthenticationDiagram )

- User S WebUI - Portal : PortaiCache

1. User request() >

|

|

|

|
1.1: User request()

g |
|
|
|

——— |
|
|

1.1.2: Query token UUID()

Response
k< p

Response
< p

Response
e T
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3.3. Usermanager request:

_Sequence diagram vé thuc hién cac request lién quan dén user, team va project.

sdUserRequest )
KO O O Q

R Ulser .Wt‘abU\ Pf‘Jr‘[aI : Useeranager R UserMalﬂagerDB
|
|

1. Userfteam/project request() | |

1.1 request() [

1.1.1: Validate request()

1.1.2: Transform request()

gRPC request
-

|

|
|
|
|
|
|
|
e |
|
|
|
|
|
|
|

1.1.3: make gRPC request()

1.1.3.1: make query()

Response
— — — 88 ponse

Response
1.14: transform response()

REST Response
T

— — —

Response
K= P!

Response
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3.4. Card & column request:

_Sequence diagram vé viéc thuc hién céc request lién quan dén bang kanban (gém card va column)

sd CardColumnRequest J

Urer WebUl : Portal UserManager : UserManagerDB CaraCo ul{ niianager CardColumnManagerDB
|
|
1

1 Card/Ceolumn request{)

[ \
| \ \ \
I \ \ \
| I | I
1.1 recuest() | | | |
11.1 Validate request() | | | |
| I | I
| I | |
He—— | I | I
o | ! \
| I | I
1.1.2: Transform request() | | | I
| \ \ \
- . | \ \ \
_q_?l-}_‘elq,es. | | | |
< - I \ \ \
) | \ | \
1.1.3: get shardID() | ‘ ‘ ‘
1131 QueryshardD() o |
P | I
«— — _ _Reponse_ ___1 \ \
e _ _Repomse _ _ __ ! \ \ \
| \ \ \
1.1.4: select shard() | ‘ ‘ |
[ \ \ \
gRPC client | I | I
T | \ \ \
A |
< | ! \ \
| \ \ \
| 115 gRPC request() | ! |
|
‘ 1151 query() .__1
| \ 4
I \ PR Respornse_ _ _ _ _ gl
| Raspanse I |
é,,,,,,,,,,,,,,,,,,,,; ,,,,,,,,,,,,,,,,,, |
o a , | [ \ \
1.16. Transform response() | | ‘ |
| I | |
Rest response | | | |
T | \ \ \
e ]
< | ! \ \
S Response | | | | \ \ \
_____ Response I | I | I
< T \ | ! ! \
| | I | I
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4. Co sa dit liéu:

4.1. Co sd dit liéu tong quat

1

D integer

TeamiD nteger

1 Name text
~— D integer * leam

g CreatedBy nteger 1
ProjectlD = 1 ID integer
Title text Name
*
e B
Index e UserlD integer
TeamID integer

1 1
’ 1 D integer 1—1
UserName text
card
) 1 HashPass text
ID integer . .
Notification_User
ColumniD nteger =
: * S UserlD integer
Title: text 2 i
g NotilD integer
Description text
DueDate timestamp
AssignedTo nteger
CreatedBy niegsr = m
Index nteger h] integer 1—‘
“ = CardiD integer
Content tex

dbdiagram.io
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4.2. Co sd dit liéu phan tan

project

D integer
. ID integer
ColumniD nteger  =— *
TeamlD MEQEr  —
Title text
Name text
Description text B
CreatedBy nteger
DueDate time
) 1
AssignedTo nteger 1D integer
team
CreatedBy nteger UserName = . _
\ ; o e ID integer
Index nteger T D integer HashPass tex 1
) Name
ProjectiD teger
Title text
team_user
CreatedBy teger _
S UserID integer
Index teger * 9
TeamID integer
1 .
D integer
CardID
Content
Notification_User
UserlD integer
NotilD integer
Seen boolean

dbdiagram.io
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IV. Panh gia va két luan

1. Cac muc tiéu da hoan thanh:

_Dba hoan thién duoc céc chirc nang chinh cta céc thanh phan trong hé
thong.

_ Xay dung dugc WebUI

_ Str dung docker dé tu dong hda viéc trién khai trén cac may khac
_Hoan thién cac tai liéu lién quan

2. Cac nhugc diém con ton tai:

_Hé théng c6 choé con chua dam bao xac thuc cua nguoi dung (notifications
khong lam nhiém vu xac thuc JWT qua token tai header cua request)

_ Chua dam bao dugc phan quyén trong hé théng (nguai dung co thé truy cap
téi cac project, column khac thong qua viéc thay doi duong dan URL)

_ Céac dir liéu trong hé thong chua dugc rang budc chét ché, dan téi viéc co
thé xay ra sai sot trong khi chinh sira dir liéu

3. Phuong hudng phat trién:

_ Str dung Firebase hoédc cac (rng dung tuwong tu dé thuc hién viéc day thong
béo cho nguoi dung mot cach phl hop nhat.

_ Xay dung &ng dung phéan quyén cho ngudi dung va céc tai nguyén tranh cho
viéc truy cap téi cac tai nguyén khong dugc phép.

_ Ap dung thém céc rang budc vé dif liéu, cung céc ki thuat nhu
2-phase-commit d€ dam bao toan ven dir liéu.

16



V. Phan céng cong viéc

STT

Ho va tén

Cong viec

Murc do hoan thanh

Nguyén Ba Nam

_Téng hop va hoan
thién bao cao

_Ho tro thiét ké va

xay dung front-end

100%

Phan Phu Thanh

_Thiét ké hé thong
back-end

_ Xay dung cac thanh
phan back-end

_Viét docker,
docker-compose dé
ho trg viéc ty dong
trién khai

_Vé céac so d6 miéu
ta hé thong

90%

Tran Dinh Vi

_Thiét ké giao dién
back-end

_Go6p y xay dung céac
chirc néng cla tng
dung

_ Cai dat hamachi dé
két hop kiém thir

100%
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VI. Tai liéu tham khao

1.https://www.researchgate.net/figure/Docker-container-architecture_fig1_33
3235708

2.https://golang.org

3.https://docs.docker.com

4 .https://qithub.com/ufoscout/docker-compose-wait
5.https://www.vpn.net

6.https://www.postman.com/

7.https://swaqgger.io/

8.https://qgithub.com/
9.https://qgithub.com/features/packages
10.https://grpc.io/doc
11.https://dev.to/koddr/working-with-rabbitmg-in-golang-by-examples-2dcn
12.https://etcd.io/docs/v3.4/
13.https://redis.io/documentation
14.https://www.postgresqgl.org/docs/
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