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Abstract

One of the factors that must be considered to enhance a company's competitiveness is the business process.
Inefficient business processes can negatively impact productivity and undermine a company's competitiveness.
Additionally, with the recent prominence of data-driven industries such as big data and Al, the accumulation of
internal data has emerged as a key element in enhancing a company's competitiveness. In this paper, we aim to
design a mobile web system using Unified Modeling Language to improve inefficient business processes and address
the issue of insufficient internal data accumulation without compromising the efficiency of the business process.
Furthermore, the goal is to implement the system using the Spring framework to facilitate understanding during the
implementation phase. To facilitate data accumulation, an Entity-Relationship diagram will be created based on the
terminology and data used in actual business operations.
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1, &g A2Ee] 7o TAo] ofd ﬂ o]0 Table 2. Use case identification code and use case name
Hae 2= glojof 3B E A& AZ )5S %ot Identification code Use case
! i - UC-001 Create account
st AAGE B 18 B4 Ar] A9 dF == UC-002 Login
A A8 BE BA EHE BT 9. & UC-003 Read personal acoount

= information
I o] ZAAE A ZleAde A" EH]l B LUC—004 Update personal account
dg = A 2~H AA Z ARZ ARSI information
49 5 A 7l t ¥ 4 UC-005 Read account list
UC-006 Read account details
42 SAFHO|A Al gl Oy uC-007 Delete_account
UC-008 Update important account
information

421 NE 2 & xA o] s AW UC-009 Create construction design

HE % AraAlols A8 UC-010 Read construction design list
g Read construction design
- Uc-011 .

A B4 71EAE HEoE =l 22 detals —
g ) o ol Uc-012 Update construction design
%50}04 Al2z=gle] AR HE(Actor)2t Al 2=E UC-013 Delete construction design
o f2A0] 2~ (Use case)S =3kl A o3k uC-014 Create work history

- ol . UC-015 Read work history details
]—u4 Ne= 3 Y(Member), AAA Uc-016 Update work history
(Designer)’ 2k A Worker)’, 2] A{Manager)’ 2 uc-017 Delete work history

. 238 Sodo] At ¥ A Qoksl Uc-018 Create department
:VLTQD% freAlolae 3 2004 Sofsh ul Uc-019 Read department list
o Zth AA 2709 F2A)2Tt EEH o, uc-020 Read department details

Uc-021 Update department
7k fr2A o) 20l AEITE Fofsten) UC-022 Delete_department

E 1. 28 JleM
Table 1. Problem statement

Problem statement

Visitors who have not logged in can only access the login function.

Members with an account can access the My Page to manage their account information, and member accounts are
categorized into three roles: workers, designers, and managers.

Because this is a system that deals with internal corporate data, for the sake of company data security, visitors™ ability
to create accounts should be restricted. Therefore, account creation, deletion, permission, department affiliation, title, and
other data that should not be arbitrarily modified by accounts with lower privileges should be managed only by
managers. Additionally, managers can create and delete departments and appoint department heads. Each department
must have a mandatory department name and department head.

Both designers and workers can access the construction design list, construction design details, and work detail view
features.

Designers can also create, update, and delete construction design data, which consists of multiple construction areas.
The construction design data must include a construction number, construction area list, construction type, and
designer's name, and special notes can be optionally included.

Construction areas included in the design data contain the construction area subscriber's name, subscriber number,
department of the workers who will be working on the construction section, and a design map image file.

Workers can create, update, and delete detailed work data for each construction area in the design data created by
the designers. Work detail data must include the worker's name, construction area, a list of work photos, a list of
materials used, and DB measurement values. Special notes during the work process can also be optionally included.
Because work is carried out only on designed construction projects, if there is no construction design data, work detail
data cannot be entered, and there must be one work detail data for each construction area.
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Table 3. 'Detailed inquiry of construction design’ use case specification

Use case Read construction design details
|dentification code UC-011
Actor Member
Summary view_construction design details
Precondition click on the construction design data to view from the construction design list page
Post condition none
Member System
1. access authorization check
_ 2. view selected construction design data
Basic flow 3. generate construction design detall
view page based on the retrieved
information
Alternative flows none
error code: E3000
Excention flows error details: authorization verification failed
P 1. display a message notifying that the requested permission is not granted
2. return to the construction design list view page

I 4R U A FAHOIA A
Table 4. 'Delete work history’ use case specification

Use case Delete work_history
Identification code uc-017
Actor Worker
Summary delete work history data
Precondition click the delete button on the work history detail view page
Post condition none
Worker System
1. access authorization check
2. display a delete confirmation alert
Basic flow 3. select delete confirmation

4. delete the work detail data from the
database and refresh the construction
design defail view page

Alternative flows

3-1) if the worker chooses to cancel the deletion, close the delete confirmation alert
and end the work detail data deletion process

error code: E3000

Exception flows

error details: authorization verification failed
1. display a message notifying that the requested permission is not granted
2. return to the construction desian list view page
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Table 5. Primary domain class candidates

Account Login Visitor
Authorization Member My Page
Designer Account Manager
management
Worker File Manage personal
account
Department Constrg cton Work history
design
Construction . Department
Materia
area management

® 6 AAT =rQl S FHY} AA A
Ho|Fa gtk & 6olA BHe ZAAHH o=
715k Aol wpEAg Bl AA #BE|(Manage
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ol ‘3K Authorization) FH2E AASIA FS
ol EA Y (Enumerate, enum)O.Z A WL F
goJste] F35 Agko] 7 Afel #HYE &

3HA sk7] Seholt

=<

o]

Remove domain class

Reason for removal

Manage personal account

It is advisable to represent it as an operation of the class

My page

It overlaps with ‘Manage Personal Account’, and it is advisable to
represent it as an operation of the class

Login It is advisable to represent it as an operation of the class

Account management

It is advisable to represent it as an operation of the class

Department management

It is advisable to represent it as an operation of the class

Since account creation is conducted with manager privileges and only members can
Visitor access the system's features, there is no need for the role of a visitor to represent all
users accessing the system
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Fig. 5. Association relationships and multiplicity among domain classes
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Account

- id: Long
- membarld: String
- password: String
- autharity: Autharity
- department: Depariment
- membarlame: Sting
- position: String

an=>
Authority

String. password: String): void
+ gemwe—nuerlm String

+ getPassword(;: String 1
+ getAuthority(): String

+ getPasition(}: String

+ geDepartment(; Depariment

Name(): String

+ setl"\ember\d memberld: Siring): void

+ setPassword{password: String]: void

+ setAuthority(autherity: Autharity): void

+ setDepariment{deparimentld: Long): void

+ setMemberName(memberName: String): void
+ setPosition(positien: String): void

ROLE_MANAGER

ROLE_DESIGNER

ROLE_WORKER

0

ZEA 2 pA HolH S48 g Eut

\

Q]
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%}
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45 AEA clolof I
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ZA 6]-1‘4-
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o] o] 138 (Sequence diagram)S-E

ok /\1 744—/\-1 a5
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froAlolat Azde 2 7)5E

o w3t TFS T FAek=A ekt

AR

A4

construction design)” A& 2 tholoj 15 olT}.

= Member

- memberld: String
- password: String

+ updateMyinfo(): void
+ getMylnfa(}: Acsount

A 7d(Create

=
Department B Wanager
-id: Long
- departmentiame: String + createAccount(): void
- leader: String + updateAccount(): void

- mambers: List<Acoount>

E Worker

=]

Designer

+ dalateAcoount(): void

+ gatAccounts(): ListsAccount=

+ getAccountDetail(): Account

+ createDepartment(): void

+ updateDepartment(): void

+ deleteDepariment(}: void

+ getDepartments(): List<Deparimant>
+ getDepartmeniDetail): Department

+ getDeparimeniName(): String
+ gatleader(): Account

+ gethembers(): List<Accounts

+ setDeparimentName(deparimentName: String]: void
+ setleadermamberid: Long]: void

+ setMembersmemberList: List<Account=}: void

+ gatConstructionDesigns(): List<ConstruciionDesign>
+ gatConstructionDesignDetail(): ConstructioinDesign
+ gatWorkHistoryDetai [ Wnr<H|s\n|-y

+ create\WorkHistary()

+ updateWorkHistory() -mm

+ deeteWorkHistory(): void

+ getConstructionDesigns(): List<ConstructionDesign=
+ getConstructionDesignDetail(): ConstructioinDesign
+ gefiWorkHistoryDetail(): WorkHistory

+ cresteConstructionDesign(): void

+ updateConstruciionDesign{): void

+ deleteConstruction Design(): void

B

Material

-id Long
- materialName: String
- materialCode: int

+ setMaterisiName{materiaiName: String}: void
+ setMateriaiCode(materiaiCode: int): void

+ getMaterialName()- String

+ getMaterialCode(): int

a2l 6. ool

1

0.

=

WorkHistory

-id: Long
- worker: Member

- area: ConstrustionArea
- images: List<File>

- materials: List<Materiab
- dbValue: Double

- memo: Siring

+ setWorker(worker: Member): vaid

+ sethrea(area: Constructiondrea): void
+ setimages(images: List<File>): void
+ setMaterials: ListsMaterial>: void

+ setDbValue(doValue: Double): void
+ setMemo(menma: Sting). void

+ getWorker(): Member

+ getirea(): ConstructionArea

+ getgethateriais(): List<Material>

+ getDbValue(): Double

+ gethemol}: String

+ showWWorkHistoryInput(}: void

+ showWWorkHistoryDatail(): void

0.7|

=

ConstructionDesign

-id: Long
- constructionNumber: int

- taskType: String

- designer: Member

- areas: ListsConstructionArea>

+ setConstructionNumber(constructionNumber:
+ setTaskType(taskType: String): vaid

+ setDesignar(designer. Member): void

+ setAress(areas: List<ConstructionAreax): void
+ gatConstructionNumber(): int

+ geiTaskType(): String

+ getDesigner(): Member

+ gathreas(): List<Araas

nt]: woid

1

Sea £ U olit

+ setSubscriberNumber(subscriberNumber: it void
+ setSubscriberName(subscriberNama: Sting): void
+ setAddress(address: String): void

+ setiorkTeam(departmentid: Long): void

+ setMap(map: File}: void

+ setMemo(memo: String): void

+ gatConstructionRequestNumber(): Int

+ patSubseriberhlumber(): Int

+ gatSubseriberName(): String

+ gathddrass(): String

+ gatWorkTeami): Department

+ gatMap(): File

+ getMemol}: String

= ConstructionArea
= File -id: Long
- constructionRequestNumber: int
-id: Long - subscribarNumbar: int
- fileName: String - subseriberName: String
- location: String - address: String
- workTeam: Depariment
+ seiFileName fieName: String]: void - map: Fila
+ setlocation(location: String): void | - memo: String
+ getFileName(): String
+getlocation(}: String + uctionRequestNumber: int): void

Fig. 6. Deriving domain class attributes and operations
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Fig. 7. 'Create construction design’ sequence diagram
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» 1 H
2 : showConstructionDesignList U : : i
i 3 : getConstructionDesignDetail : : :
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E 5 - getWorkHistoryDetail N ' h
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Fig. 8. 'Update work history’ sequence diagram
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Fig. 9. Sequence diagram depicting 'token issuance process
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Fig. 11. Entity relationship diagram for database construction
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