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1 Change History
1.1 HW1

e Add section Problem statement.

e Add section Development Language.

1.2 HW2
o Add section 3-8.

e Change section "Development Language” to ” Software Environments” as demanded.

e Change the project name to ”"Dr. UML”.

1.3 HW3
e Add section 9(Domain Model).

e Merge UC7(Host Session) and UC8(Join Session).

e Change Acronyms for System Features into FEA.

1.4 HWA4
Extract UC0O1-extension *b to UC09.

Refine pre-condition of UCOL.

Use case

— Remove extension ”3.a If User connects Gadget to nothing, a default Gadget
will be generated automatically.” in UCO1.

Domain Model

— Add Timer and Verifier and their associates.

— Add zIndex attribute to Components.

Add Logical architecture

Add System Sequence Diagrams with GRASP Patterns

Add Design Class Model
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1.5 HW6
e Figure Updated

— Domain model
— Domain model with associations

— Domain model with associations and attributes
e Figure Enlarged

— Domain model with associations
— Domain model with associations and attributes
— Design class diagram

— Implement design class diagram
e Use case

- UC01

x In Main Success Scenario step 1, Change the wording from ”drag” to
"select”.

x Replace ”1-4 steps can be repeated” in the Main Success Scenario with
”User can skip any step from 1 to 4” in the Extension.

%+ Remove extension 4.d.
— UC08

% Add System feedbacks(step 5) in main success scenario.
x Fix Misc typos.

e Domain Model

— Remove TextFiled, ImageFormat, Filename, Field, and Component from bad
classes.

1.6 HW7
e Update Figure

— Remove up-down arrows from the Domain model diagram.
— Sequence diagram

x Remove Ul from all sequence diagrams.
x Add UMLProject to UpdateProperty by controller pattern.

— Revise Design Class Diagram based on midterm feedback
e Use case

— Add missing ” Technology and Data Variations List” and ”Special Requirements”
sections for each use case.
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Add missing classes to identified classes

Add ”Comparison with design and implementation class” table

Add ”Summary of implementation class/method changed” table

Update lines of code

2 Problem statement

There are several tools available for creating UML diagrams on the internet but many of
them come with paid subscriptions or limitations that make them less accessible. More-
over, they often resort to creating poorly formatted documents due to the lack of afford-
able, high-quality options. As the result, we propose Dr. UML.

Dr. UML is an innovative collaborative platform designed for software developers, sys-
tem architects, and students who need to efficiently create and manage Unified Modeling
Language (UML) diagrams.

The tool meets the pressing need for collaborative designing by allowing teams to work
together simultaneously, regardless of their physical location. In addition, it offers real-
time updates and integrated communication features. Dr. UML will be used primarily
in design meetings, brainstorming sessions, and technical workshops where immediate vi-
sual feedback is essential. It is needed when precise and dynamic visual representation
of complex systems is required to align team understanding and streamline development
processes.

Dr. UML integrates a robust set of customizable UML elements with drag-and-drop
functionality and real-time collaboration. This not only enhances the creative aspects of
system design but also ensures that technical requirements are met with precision and
clarity. The platform’s intuitive design and collaborative capabilities make it an essential
tool for modern software development teams, system architects, and students aiming to
create high-quality UML diagrams efficiently.

3 Summary of System Features

e FEAO1: Create a UML diagram file.

e FEA02: Edit a UML diagram(draw, edit Component properties, copy and paste
Components)

e FEA03: Save and load progress.
e FEA(04: Export UML diagram into image formats.
e FEAO05: Start a online Session, allowing other Users to join.

e FEAO06: Connect to online Sessions, edit UML with other users simultaneously.
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e FEAQ7: Real-time chatroom in a online Session.

4 Use Case Diagram

Quiddity

% Edit Diagram

« actor »
7 Filesystem

members

Client

Figure 1: Use case diagram

5 Use Cases

5.1 UCO01: Edit UML
e Scope: Dr. UML

e Level: User goal
e Primary Actor: User
e Stakeholders and Interests:
— User: Wants to create and connect Components.
e Preconditions:

— User has opened a UML Project.
— At least one UML Diagram is opened.
— UML Editing Canvas and Toolbox are loaded.

e Success Guarantee: UML is edited according to the User’s specifications.

e Main Success Scenario:

W
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1.
2.
3.
4

User selects Gadgets from Toolbox.
User edits the Gadgets.
User establishes connections between Gadgets via Associations.

User modifies the Associations as needed.

¢ Extensions:

*a In the event of System failure, User restarts System. UML will revert to
the last successfully saved state.

*b When editing text, User may design their text as desired(See UC09)
*c¢ User may select Gadgets within the canvas.

*d When User drags Gadget with multiple Associations, System will automat-
ically update them.

*e User can determine the layering order when Gadgets overlap.
*f User may copy and paste Components.

1. Copying or pasting Associations will also include connected Gadgets.
*g User may undo or redo actions.
*h User can skip any step from 1 to 4
1.a Edit fails if Gadget is dragged to an invalid location.
1.b User can also import an available Submodule in the current Project.
2.a Different types of Gadgets will have distinct Fields available for editing.
2.b Edited Gadgets will automatically scale to fit the changes.

2.c User can modify the color of a Gadget. The color will apply to Gadget’s
background.

2.d User can move the Gadget as long as the destination is valid. The associ-
ations will be updated automatically.

3.a Deleting a Gadget will also remove the associated connections.
3.b Self-Associations are allowed.

4.a User may change the type of Association.

4.b User may add, remove, and move text Fields in Association.

4.d User can modify the path of an Association.

e Special Requirements:

When multiple users are editing, Nounintended behavior should occur.

e Technology and Data Variations List:

l.a Based on the diagram type, the available Gadgets will vary (e.g., class
Gadgets for a class diagram).

2.a User sets and modifies Attributes of a Gadget by mouse or keyboard input.

>
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— 3.a Based on the diagram and related-Gadget type, the available Association
will vary from valid UML components (e.g., Composition for an Association
linking two class Gadgets).

— 4.a User sets and modifies Attributes of an Association by mouse or keyboard
input.

Frequency of Occurrence: Often

Open Issues: None specified

UCO02: Manage UML
Scope: Dr. UML

Level: User goal
Primary Actor: User
Stakeholders and Interests:

— User: Wants to create, save, export, delete a Diagram.

— Filesystem: Requires the file to be read/saved properly.
Preconditions:

— System is up.
Success Guarantee:

— User manage Project and Diagram.
Main Success Scenario:

User selects existing Project.
User selects Diagram in the Project.
User edit Diagram as described in UCI.

User exports Diagram to Filesystem.

A S

User deletes the Diagram.
Extensions:
— *a In both Project and Diagram, the time of last edit is recorded and can be

viewed by User.

— *b If System fails to manage (load, save, and export) Project or Diagram, User
will be prompted to either retry the operation or abort.

— 1l.a User may choose to create a new Project.
— 1.b User can modify the name of the Project.

— 2.a User may choose to create a new Diagram.
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— 3.a User can modify the type, background color, filename of the Diagram.

— 4.b When exporting Diagram, User may select one of the supported UML
formats (for future verification purposes).

Special Requirements

— The system should allow users to manage diagrams efficiently, supporting batch
operations such as removing or saving multiple diagrams at once.

Technology and Data Variations List
— 4.a The saved file is in a jsonb5-based format.
Frequency of Occurrence: Occasionally

Open Issues: None specified

UCO03: Export UML
Scope: Dr. UML

Level: User goal
Primary Actor: User
Stakeholders and Interests:

— User: Wants to export UML-Project to image formats with desired name and
extension.

— Filesystem: Requires the exported image to be saved properly.
Preconditions:

— System is up.

— User has opened a UML project.
Success Guarantee: Exported image is saved to Filesystem.
Main Success Scenario:

1. User starts exporting current diagram.
2. User selects a supported image format and specifies a filename.

3. System saves the exported image to Filesystem.
Extensions:

— 3.a If Filesystem fails to save the exported image, User will be prompted to
either retry the operation or abort.

Special Requirements
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— System is expected to generate the exported image within 5 seconds.

— System should allow users to export diagrams efficiently, supporting multiple
diagram exports.

e Technology and Data Variations List

— 2.a Supported formats:

JPEG
PNG
SVG
x WebP

*

*
*x

e Frequency of Occurrence: Occasionally

e Open Issues: None specified

5.4 UCO04: Manage Submodule
e Scope: Dr. UML

e Level: User goal
e Primary Actor: User
e Stakeholders and Interests:

— User

x Imports Submodule to UML Project, which can be included it to any UML
Diagram in the Project.

* Removes any imported Submodule(s) from UML Project

x Exports a part of components to a Submodule and save it to Filesystem.

— Filesystem: Wants to save and load a Submodule file.
e Preconditions:

— System is up.
— User has opened a UML-Project.

— For exporting Submodule, User is also required to open a UML Diagram and
have a number of Component drawn.

e Success Guarantee:

— Submodule is exported on Filesystem.

— Submodule is imported to UML-Project.
e Main Success Scenario:

1. User imports a Submodule file from Filesystem.

8
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2. From the Project menu, User selects an outdated Submodule and removes it.

3. After drawing a number of Components, User selects and exports them as a
Submodule.

4. The Submodule file is saved to Filesystem.

Extensions:

1.a If Filesystem fails to import Submodule, User will be prompted to either
retry the operation or abort.

— 3.a If nothing is selected, User cannot export it as Submodule.

— 3.b Optionally, the saved Submodule may have empty Fields.

4.a If Filesystem fails to save Submodule file, User will be prompted to either
retry the operation or abort.

Special Requirements

— System is expected to export a Submodule within 5 seconds.

— System can distinguish a saved Submodule file from a Diagram one (See UC02).
Technology and Data Variations List

— 4.a The saved file is in a json5-based format.
Frequency of Occurrence: Sometimes

Open Issues: None specified

UCO05: Verify UML
Scope: Dr. UML

Level: User goal
Primary Actor: User
Stakeholders and Interests:
— User: Wants to verify the correctness of UML.
Preconditions:

— System is up.
— A UML is available.

Success Guarantee: System verifies and displays the correctness of the UML
diagram.

Main Success Scenario:

1. User opens a UML project.
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2. User instructs System to verify the UML.
3. System checks the correctness of the UML.

4. System displays the verification results.

Extensions:

1.a If System fails to open the UML file, User will be prompted to either retry
the operation or abort.

3.a If System fails to verify the UML, User will be prompted to either retry
the operation or abort.

3.b System verifies the UML by diagram type.
1. If the UML type verification is unavailable, inform the User.

4.a If System fails to display result, User will be prompted to either retry the
operation or abort.

4.b System informs User of verification results, which may include:

1. All clear, UML is correct in terms of diagram type.

2. Warnings, UML is mostly free of syntax errors, but contains some bad
smells™.

3. Invalid, UML contains critical errors.
Special Requirements:
— Error messages should be user-friendly and provide actionable insights.
Technology:
Frequency of Occurrence: Sometimes

Open Issues: None specified

UCO06: Join Session
Scope: Dr. UML

Level: User goal
Primary Actor: Client
Stakeholders and Interests:

— Host: Wants Client to join current opened project.

— Client: Wants to connect to an existing project.
Preconditions:
— System is up.

— A stable connection exists between Host and Client.

10
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— Host opened a UML project.

e Success Guarantee: Connection is established and maintained, UML is synced,
and Noconflicts occur.

e Main Success Scenario:

Host starts a Session.

Client connects to the Session.

Both Host and Client edit the UML as described in UCI.
Step 3 is repeated until UML is complete.

AN

Host ends the Session.
e Extensions:

— *a User may opens a session for a project. Assuming the role of Host.
— *b At any time, a Component can only be edited by exactly one User.
— 2.a If a connection error occurs, notify Client of the issue encountered.
— 3-4.a Host can remove any Client from the Session.

— 3-4.b If an action fails to send, the System retries the action.

1. If retry limit is reached, System will remove that Client from current Ses-
sion.

— 3-4.c Clients may redo and undo their own edits.

— 5.a Session ends if Host closes it, whether intentionally or unintentionally.

Special Requirements:

— Only exactly one User is allowed to edit a Component at a time, ensuring there
won’t be a racing condition.

— The error message of a failed connection should be easy to read.

Technology and Data Variations List:

— 1-2.a System uses TCP sockets to establish and connect Sessions.

— 1-4.a A well-defined protocol should be followed for communication among
Users.

e Frequency of Occurrence: Sometimes

Open Issues: Undo/redo conflicts

11
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5.7

UCO07: Chat with Members
Scope: Dr. UML
Level: User goal
Primary Actor: User
Stakeholders and Interests:
— User: Wants to communicate with other users in Session via text messages.
Preconditions:

— System is up.

— Users have joined a Session.
Success Guarantee:

— Users in Session can communicate with each other with text messages.

— Users in Session can view chat history.
Main Success Scenario:

1. User opens the chatroom for the current Session.
2. User views chat history.

3. User types then sends messages.
Extensions:

— *a The time of each sent message is recorded and can be viewed by User.

— l.a If a new Session is created, System creates a new chatroom with Nomes-
sages.

2.a If System fails to load the chatroom, it will attempt to retry.

1. If retry limit is reached, notify User of the issue encountered. User will
not be able to view the previous messages.

— 3.a If System fails to send User’s message, it prompts the User to either remove
or resend the message.

Special Requirements:

— Every User in the Session sees all Messages even it was sent before they join.

— The error message of a failed connection should be easy to read.
Technology and Data Variations List:
— 1-3.a System uses TCP sockets for Chatroom.

— 1-3.b A well-defined protocol should be followed for communication among
Users.

Frequency of Occurrence: Sometimes

Open Issues: None specified

12
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5.8 UCO08: Edit Attribute of a Component
e Scope: Dr. UML
e Level: User goal
e Primary Actor: User
e Stakeholders and Interests:
— User: Wants to edit Attributes of a existed Component.
e Preconditions:
— A Component is created.
e Success Guarantee:
— Attributes is edited according to the User’s specifications.
e Main Success Scenario:

User selects a Component.

User adds a new Attribute into the Component.
User selects an Attribute.

User changes the size, font, type of the texts.

System updates according to last step.

A e A

Steps 1-5 are repeated in any order until the editing is complete.
e Extensions:

— *a If a Component or Attribute is deselected during editing, System saves its
current state.

— 2.a User may select an exited Attribute instead of creating a new one.
— 3.a After an Attribute is selected, User may also remove it from the Component.
— 4.a Text type has these options:

x Bold

* Italic
* Underline

Special Requirements:

— The error message of a failed action should be easy to read.

— A backup font should be there whenever System cannot find the User-specified
font.

Technology and Data Variations List:
— Supported font formats are .ttf and .woff2.

e Frequency of Occurrence: Often

Open Issues: None specified

13
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6 Non-functional Requirements and Constraints

6.1

6.2

7

Performance Requirements

NFR1: Response Time: Operations (e.g., dragging components, editing text,
collaboration) should respond within 1s.

NFR2: Concurrent Users: The system should support at least 4 users editing
a UML diagram in real-time.

NFR3: File Handling: Loading or saving UML files should take less than 3
seconds (for diagrams with 100+ elements).

NFR4: Export Speed: UML diagrams should be converted to PNG, JPEG, SVG,
or WebP formats within 5 seconds.

NFR5: Network Efficiency: Collaboration mode should minimize data traffic

and prioritize critical updates to reduce bandwidth usage.

Usability Requirements

UR1: User-friendly Interface: Users should be able to understand basic opera-
tions within 20 minutes.

UR2: Undo/Redo: The system should support at least 50 levels of undo and
redo history.

UR3: Accessibility: Keyboard shortcuts should be provided to enhance usability.
UR4: Collaboration Features: Users should see real-time updates and be able

to communicate via chat or annotations.

Reliability & Availability Requirements
RAR1: Uptime: The system should maintain 99.9% availability.

RAR2: Autosave: Progress should be automatically saved every 30 seconds.

RARS3: Error Handling: The system should handle network failures gracefully,
allowing users to reconnect without data loss.

RARA4: Data Consistency: All users should see the same UML diagram state in
collaborative mode.

Glossary
Submodule: a part of UML diagram, it can be imported into other UML diagram

Gadget: a block contains text Fields

14
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e Toolbox: A bar containing Components, allowing Users to add them to the canvas.
e Association: connection between two Gadgets

e Field: the place where User can insert text

e Session: A shared project allowing other Users to collaborate.

e Component: Gadget or Association o the canvas.

e Host: A User who has started a Session.

e Client: A User who has joined a Session.

e User: A general term that refers to any participant, including both the Host and
Client.

e Attribute: Property of a Components.

e Attribute Tree: A tree-like Ul listing Attributes of a component.

8 Software Environments

Golang.

9 Domain model

9.1 Domain Class Diagram Showing Only Concepts
9.1.1 Classes Identified

The nouns listed below are found in the use case.

Table 1: Classes Identified

*User System *UMLDiagram | Component | *Gadget
*Association | TextField Path UMLFile Filesystem
*UMLProject | ImageFormat Filename *Submodule | Field
DiagramType | VerificationResult | Host Client *Session
Project Connection *Chatroom *Message ChatHistory
TextStyle *Timer *Verifier fontSize isBold
isltalic isUnderline position Toolbox Canvas

Note: Classes marked with asterisk(*) are good classes.

15
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9.1.2 Bad Classes

Table 2: Categorization of Terms

Attributes Abstract Concepts Implementation Construction Too Ul

fontSize System UMLFile Toolbox
isBold Host Filesystem Canvas
isItalic Client VerificationResult TextStyle
isUnderline Project ChatHistory

DiagramType Connection

position

9.1.3 Good Classes

\ User \ \ UMLProject \ \ UMLDiagram \

\ Association ‘ ‘ Submodule ‘ ‘ Session ‘ ‘ Chatroom ‘

\ Message \ \ Attribute \ \ TextStyle \

Figure 2: Domain class diagram showing only concepts

9.2 Add Associations

e One User hosts or joins several Sessions.

e One User manages one UMLProject.

e One UMLProject manages one UMLDiagram.

e One UMLDiagram consists of several Submodules.

e One Submodule consists of several Gadgets.

e One Gadget associates with one or two Associations.

e One Association contains several Attributes.

16
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One Attribute is described by one TextStyle.

One Session connects to one Chatroom.

One Chatroom contains several Messages.

One User sends several Messages.

17
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Quiddity

9.3 Add Attributes

INoawi[0jusym

Jowi

F_ ‘Jnoawi) Buipuas-abessaw 104

salnbul

dwejsawn ("L
JUBU0d
Jopuas

p!
abessapy

Sulejuod

saunbul

spuas SUIBJUOD

“INOBWI} UOHOBIUUOD IO

‘9ABS-0JNne 104

saunbul

uomysod
Juaju0d
p!
aANqUIY
3 e

saquosap / surejuod

 10lo1d B spuiq uoisseg v | o} sj08uu0o

snjeis
awiJels
150y

p!

uoISSas

3 3
sisoy/ su

sweu
pl |~
FE

auiapunsey
olfeyst uol _mo_w\_ﬁM
piogs! N
A UOIISO4UBIS |  suiejuod
1Sjuo}
adAjuoneroosse
juoy
UOIJeI00SS!
afisiaL e A
ﬁ_ ‘JobpeD swes ay) 01 Y0Bq SI08UUOD UOBIOOSSY | o 55ey
UB USYM SINI00 | : | = UONEIOOSSY : 18BpeD) v
A
JET]
uoysod
4O SISISUOD 1009
adA|106peb
| 1ebpen
4O SISISU0D 4O SISISUOD)
L I
Hp3ise| Hp3ise|
ainquiy |+ JojoQpunoibyoeq
osweu adfy
pI sweuay
a|npowgng wesbeiginn
"108foud ay) Jopun sweibeigINNn o}
“losdon’ 0} ujs a1 Isnp
rmm_:uoEn:m Hodw 108[01d TN S8|qeua SIyL ﬁ_ suBIBRIGINN HNW S8y UED 1AIOI TN Y sebeuew $H08Y0
SMouy|
!
lip3ise| snjejs
aweu adAy
p!
1030id 1NN 2w

butes added.

i

ith attr

lagram w

Domain class di

Figure 4

19



Quiddity: A collaborative UML white board

10 Logical Architecture

—1

User Interface

GUI Application M
N
1 \\
N\
T \\
! \
| \
| \
Domain Layer \
—
UML Project
N
Y
N\
/// Y N
// \\ \\
‘/ \\ \
7 \ A)
/. . \
Collaboration Diagram :
—1 —1 ‘ \
| Session UML Diagram
/
/T T
1 I I N
I I \
I ] \
I ] \
I I \
] I \
\
|
Chatroom Submodule | |
|
T [}
\ 1
\ I
1 II
Vo
\ /
/
— V¥
Component /
\ '/
L1/
/
/ //
\\ /// /
\ Technical Service S
\
\\ —1 //////
A . 4’
Logging P>

Figure 5: Logical architecture
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11 System Sequence Diagrams with GRASP Patterns

We pick UC1 as our most significant use-case. Since UC1 is made of series of system
events, we decide to provide SSDs for each one of them.

21
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11.1 main SSD

:UMLProject

1 openProject(projectName) >

[ opt
2 selectDiagram(diagramName)

>

opt
3 addGadget(gadgetType, point)

N

[ opt
4 selectComponent(point)

[ opt
5 addAssociation(AssociationType)

Y __ ||

[ opt
6 startDragging(point)

qy_ ]

[ opt
7 stopDragging(point)

|

[ opt
8 unselectAllComponents()

[ opt
9 selectComponent(point)

[ opt
10 editAttribute(attributeName, newValue)

Y Iy Y

:UMLProject

Figure 6: main SSD
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11.2 addAssociationToDiagram

1 startAddAssociation(point)

T
|

ddA Diagram /'
9! I

I

I

2 startAddAssociation(point)

7 endAddAssociation(type, point)

8 endAddAssociation(type, point)

3 startPoint = point

9 addAssociation(type, startPoint, point),

10 parents = [findGadget(startPoint), findGadget(point)]

[both parents are not null]

12 createAssociation(type, parents) ass:Association

I
|
I
13 adjustAssociationPath(*association) !
I
I

‘ adjust the pathing of newly created association to prevent overlapping H

14

co-rnponents = append(components, ass)

‘ append is a golang built-in function H

Figure 7:

addAssociationToDiagram
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11.3 addGadgetToDiagram

currentDiagram
:UMLProject *UMLDiagram

addGadgetToDiagram /
1 addGadget(type, point) _ |

2 addGadget(type, point)

>
>

3 addGadget(type, point)

>
>

R ‘

4 createGadget(type, point)

5 components = append(components, gadget)

append is a built-in function b}

»>| gadget:Gadget

:UMLProject currentDiagram
*UMLDiagram

Figure 8: addGadgetToDiagram

24
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11.4 copyComponents

:UMLProject
T

currentDiagram
*UMLDiagram :Submodule

copyComponents H

1 CopyComponents()

|
> L
>

2 ExportSubmodule("clipboard")

"clipboard" is a special submodule
containing the components user copied.

10

>

3 ExportSubmodule("clipboard")

4 exportComponents = getGroupComponents().clone()

getGroupComponents() return gadgets and associations.
As for every association, its parents are also included.

«static»
ExportSubmodule(“clipboard"”, exportCompoents)

’ 1

!
[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

> |

>
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

I}
:UMLProject

currentDiagram :Submodule
*UMLDiagram

Figure 9: copyComponents
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11.5 deleteComponent

currentDiagram
:UMLProject *UMLDiagram :Components
|

deleteComponent  /
1 DeleteComponent() _ |

> !
>

2 DeleteComponent()

10
< —

3 DeleteComponent()

>
>

4 removeComponents = getGroupComponents()

":Components": getGroupComponents() return gadgets and associations.
As for every association, its parents are also included.

]

loop

ponent in ponents]

6 delete(component)

| delete is a builtin function )

SR I

:UMLProject

currentDiagram
*UMLDiagram

:Components

Figure 10: deleteComponent
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11.6 drawAll

[:UMLProjectJ [currentDiagram:*UMLDiagram} [:ComponentsJ [gadget:ComponentJ [association:Component
| | 1 1 1
drawAll | } } } }
1 drawAll(graphic) _ | } } } |
- | | | |
2 drawAll(graphic) | : : :
> | | !
3 drawAll(graphic) - | |
’I I I
loop [component in components] |
alt [component is a gadget] | |
4 draw(graphic) o |
’J_I !
I
- I
.............. +
I
Il
I
I
I
I
I
I
I
I
| |
I I
I I
I I
loop [component in components]: i
opt . [componentisa associatioh] "
10 parents = getParents() | o |
[} L
11 1 I_I
S [T ]
12 draw(graphic, routeMap[parents]--) o
‘ >
13 } I_I
[ [ ]
I I
14 I I
[ mmmmmmmm e e | |
15 l | |
[ o mmrm s s | | |
16 l l l l
- - | | | |
[l [l [l [l [l
{:UMLProject} {currentDiagram:*UMLDiagram} {:Components} [gadget:Component} [association:Component

Figure 11: drawAll
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11.7 importSubmodule

[ :St ] [ component:Ci it

importSubmodule  /J

1 ImportSt

sleName, point)

2 Impor ibmoduleName, point)

3 ImportSubmodule(submoduleName, point),

«static»
importCompnents = ImportSubmodule(submoduleName)

: I

loop

[component in importComponents]
6 moveDelta(point)

7

8 components = append(components, component)

:Submodule ] [ component:Component

Figure 12: importSubmodule
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11.8 moveComponent

[ :UMLProject } [ currentDiagram:*UMLDiagram } :Components ] [ component:Component
1 1 1 1
moveComponent )} | | |
1 StartDragging(point) _ | | | |
| | |
I I I
by Contoer | | | |
2 StartDragging(point) | | |
| |
3 movesStartPoint = point | |
| |
I I
I I
| |
I I
) )
5 | |
i | |
6 | | |
i i i i
7 StopDragging(point) _ 1 I | )
> I I I
| | |
by Contoler | 1 1 1
| | |
8 StopDragging(point) | | |
- I I
9 MoveSelectedComponents(point - moveStartPoint) . |
|
[loop /" [componentin tefectedComponents] |
!
opt [component is p gadget] :
10 moveDelta(delta)_ '
>
For a gadget, move it by delta.
For an association, it will automatically reroute if either of parents is moved.
(By subscribing to the events of its connected gadgets)
11 u
oo emeeemmemmeneenn e
T
I
12 !
13 moveStartPoint = 0 | |
| |
I I
| |
| |
I I
| |
15 1 1
| |
16 | | |
| | |
[ [ [
{ :UMLProject } { currentDiagram:*UMLDiagram } [ :Components ] [ component:Component

Figure 13: moveComponent
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11.9 openProject

activeDiagrams
:UMLProject [JUMLDiagram

1 openProject()

2 diagrams = GetAvailableDiagrams()

’ GetAvailableDiagrams() returns names of diagrams in the project. %

4 |lastOpenedDiagrams = GetLastOpenedDiagrams()

’ GetLastOpenedDiagrams() returns names of diagrams that were opened last time %

9 lastOpenedDiagrams, diagrams

5.
PR
|_loop J  [diagramName in lastOp¢nedDiagrams]
& createDiagram(diagramhiame) | diagram:UMLDiagram |

S e e L

|
|
|
|
|
1
|
|
|
|
T [
I
|
|
|

’ createDiagram(path) creates a new instance of the diagram and load the diagram info at path %

7 append(diagram) ! |

’ append is a built-in function %

I
I
1
I
’ we only load and maintain the diagrams that were opened as tabs % !
I
I
|
|

|
:UMLProject { diagram:UMLDiagram ] activeDiagrams
[JUMLDiagram

Figure 14: openProject
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11.10 pasteComponents

‘ :UMLProject ’

currentDiagram
*UMLDiagram

pasteComponents /
1 PasteComponents(point)

2 ImportSubmodule("clipboard”, point)>

|
|
|
|
|
|
|
|
|
|
|
|
——

ref  /
import submodule
3
R e L EEEEEEEELEEEEE -
4 I
o - !
| |
:UMLProject currentDiagram

Figure 15: pasteComponents
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11.11 redo

‘ :UMLProject ’ ‘ currentDiagram:UMLDiagram

redo ),

edo()

|

I

I
>

redo()

D S -

( .................................

UMLDiagram::undo() {
if (redoDeque.size() > 0) {
auto& command = redoDeque.top();
this->~doCommand(command);
redoDeque.pop();
undoDeque.push(command);

AN

y
|

:UMLProject ’ ‘ currentDiagram:UMLDiagram

Figure 16: redo
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11.12 undo

‘ :UMLProject ’ ‘ currentDiagram:UMLDiagram

undo )

iIndo()

|

I

I
>

undo()

D S -

( .................................

UMLDiagram::undo() {
if (undoDeque.size() > 0) {
auto& command = undoDeque.top();
this->~doCommand(command, true);
undoDeque.pop();
redoDeque.push(command);

AN

y
|

:UMLProject ’ ‘ currentDiagram:UMLDiagram

Figure 17: undo
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11.13 selectComponent

currentDiagram
*UMLDiagram
T

:UMLProject :Components
T T

SelectedComponent
:Component

:PropertyManager
T

selectComponent  J
1 selectComponent(point)

2 selectComponent(point)

T
I
I
I
I
I
I
i
!
3 selectComponent(point) |

>

loop ) [component covering point]

append is a built-in function B

<

4 selectedComponents = append(selectedComponents, &component)

‘ add component to a list of selected-component pointers lﬁ

opt [only select one component]
6 setupProperty()

1

7 tree = createPropertyTree()

<
9 setupProperty(tree)

register the property of this component to property manager lﬁ ‘ ‘

10

12 clearProperty()

13

? ]

T
'
'
I
T

T
'
'
'
'
'
I
T

:UMLProject

currentDiagram
*UMLDiagram

Figure 18: selectComponent

:Components
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11.14 selectDiagram

:UMLProject

I

selectDiagram  /
1 selectDiagram(diagramName)

|
|
|
|
|

opt

,) [diagramName not in activeDiagrams]

load the selected diamgram if it has not been loaded %

2 createDiagram(diagramName)" )‘ diagram:UMLDiagram

3 activeDiagrams = append(activeDiagrams, diagram)

append is a built-in function %

P e

5 currentDiagram = activeDiagrams[diagramName]

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
EEEREEEEEY |
|
|
|
|
|
|
|
|
|
|
|
|
|
[}
1

i

:UMLProject diagram:UMLDiagram

Figure 19: selectDiagram
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11.15 unselectAllComponents

currentDiagram
:UMLProject *UMLDiagram { :PropertyManager

unselectAliComponents /
1 unselectAllComponents() _ !

5 |
>

2 unselectAllComponents()_

3 unselectAllComponents()

>

< ........................................ L]

10 !
5 — ||

|
O i |
|
|

:UMLProject currentDiagram { :PropertyManager
*UMLDiagram

Figure 20: unselect AllComponents
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11.16 unselectComponent

currentDiagram
:UMLProject :*UMLDiagram :PropertyManager
[ [ [

unselectComponent /
1 unselectComponent(point)

>
>

2 unselectComponent(point)

>
>

3 unselectComponent(point)

il
loop / [component cover point]
4 delete(selectedComponents, component)

] delete is a built-in function 'ﬁ

ref

!
[
|
|
|
|
|
|
|
I
|
|
|
|
|
.
[
|
|
|
|
|
|
|
|
|
|
|
I
L
T
|
|
|

T updateProperty (same logic as selectComponent)

S | |

[
|
|
|
|
|
L
|

R R R -

|
& |
|

I
:UMLProject currentDiagram :PropertyManager
:*UMLDiagram

Figure 21: unselectComponent

11.17 updateProperty

:UMLProject :propertyManager

updateProperty /
1 updateProperty(name, value)

2 updateProperty(name, value)
11

‘ updateProperty(name, value) will update the property of the selected component. %

:UMLProject :propertyManager

Figure 22: updateProperty
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Table 3: Comparison with design and implementation

class

Class Method Design | Imp.

DUError Error Yes Yes
Error Yes Yes

AssAttribute updateParentDrawOuter No Yes
updateDrawData No Yes
ToSavedAssAttribute Yes Yes
GetRatio Yes Yes
GetDrawData No Yes
SetRatio Yes Yes
RegisterUpdateParentDraw Yes Yes

Association updateParentDraw No Yes
validateIndex No Yes
ToSavedAssociation No Yes
GetAssType Yes Yes
GetAttributes No Yes
GetAttributesLen No Yes
GetAttribute No Yes
GetDrawData No Yes
GetLayer Yes Yes
GetParentEnd Yes Yes
GetParentStart Yes Yes
GetStartRatio No Yes
GetEndRatio No Yes
GetlsSelected No Yes
SetlIsSelected No Yes
SetAssType Yes Yes
SetLayer Yes Yes
SetParentStart Yes Yes
SetParentEnd Yes Yes
SetAttrContent No Yes
Set AttrSize No Yes
Set AttrStyle No Yes
SetAttrFontFile No Yes
SetAttrRatio No Yes
Cover No Yes
AddAttribute Yes Yes
AddLoadedAttribute No Yes
MoveAttribute Yes Yes
RemoveAttribute Yes Yes
UpdateDrawData No Yes
RegisterUpdateParent Draw No Yes

Attribute updateParentDraw No Yes
getFontFileBase No Yes
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updateDrawData No Yes
GetContent Yes Yes
SetContent Yes Yes
GetSize Yes Yes
SetSize Yes Yes
GetStyle Yes Yes
SetStyle Yes Yes
SetBold Yes Yes
Setltalic Yes Yes
SetUnderline Yes Yes
SetFontFile No Yes
GetFontFile No Yes
IsBold Yes Yes
IsItalic Yes Yes
IsUnderline Yes Yes
RegisterUpdateParentDraw No Yes
GetDrawData No Yes
Copy No Yes
Commands (not in ded) Execute Yes No
Unexecute No Yes
GetBefore No Yes
GetAfter No Yes
Component SetupProperty Yes No
CreatePropertyTree Yes No
Copy Yes No
Draw Yes No
GetLayer Yes Yes
GetPoint Yes No
updateParentDraw Yes No
validateSection Yes No
validateIndex Yes No
updateDrawData Yes No
ToSavedGadget Yes No
GetColor Yes No
GetGadgetType Yes No
GetAttributesLen Yes No
GetlsSelected Yes No
GetAttributes Yes No
GetAttribute Yes No
SetlIsSelected Yes Yes
SetPoint Yes Yes
SetLayer Yes No
SetColor Yes No
SetAttrContent Yes No
SetAttrSize Yes No
Set AttrStyle Yes Yes
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SetAttrFontFile Yes No
Cover Yes Yes
AddAttribute Yes No
AddBuiltAttribute Yes No
RemoveAttribute Yes No
GetDrawData Yes Yes
RegisterUpdateParentDraw Yes Yes
ConnectionError Error Yes Yes
Container Insert No Yes
Remove No Yes
Search No Yes
SearchGadget No Yes
Contain No s Yes
GetAll No Yes
Len No Yes
ContainerMap (not in ded) | Insert Yes Yes
Insert No Yes
Insert No Yes
Remove No Yes
Search No Yes
SearchGadget No Yes
Contain No Yes
GetAll No Yes
Len Yes Yes
CorruptedFileError Error Yes Yes
FileIOError Error Yes Yes
Gadget updateParentDraw No Yes
validateSection No Yes
validateIndex No Yes
updateDrawData No Yes
ToSavedGadget No Yes
GetPoint Yes Yes
GetLayer Yes Yes
GetColor No Yes
GetGadgetType No Yes
GetAttributesLen No Yes
GetlsSelected No Yes
GetAttributes No Yes
GetAttribute No Yes
SetIsSelected No Yes
SetPoint Yes Yes
SetLayer Yes Yes
SetColor No Yes
SetAttrContent No Yes
SetAttrSize No Yes
SetAttrStyle No Yes
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Set AttrFontFile No Yes
Cover No Yes
AddAttribute Yes Yes
AddBuiltAttribute Yes Yes
RemoveAttribute No Yes
GetDrawData No Yes
RegisterUpdateParentDraw No Yes
SetPoint Yes No
MoveDelta Yes No
ArrangeAttribute Yes No
Draw Yes No
InvalidArgumentError Error Yes Yes
Manager (not in dcd) GetLastModified No Yes
Execute No Yes
Undo No Yes
Redo No Yes
MemoryFullError Error Yes Yes
ParseError Error Yes Yes
Point (not in ded) String No Yes
Magnitude No Yes
Magnitudelnt No Yes
SendError Error Yes Yes
Umldiagram getSelectedComponent No Yes
validatePoint No Yes
loadGadget Attributes No Yes
loadGadgets No Yes
load AssAttributes No Yes
load Asses No Yes
collectGadgets No Yes
collect Associations No Yes
updateDrawData No Yes
addComponent No Yes
addGadget No Yes
addAssociation No Yes
removeComponent No Yes
removeGadget No Yes
removeAssociation No Yes
get AllAssociationsInGadget No Yes
removeComponents No Yes
addComponents No Yes
select All No Yes
moveGadget No Yes
setParentStart Association No Yes
setParentEnd Association No Yes
addAttributeGadget No Yes
removeAttributeGadget No Yes
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add AttributeAssociation No Yes
removeAttributeAssociation No Yes
GetName No Yes
GetDiagramType No Yes
GetLastModified No Yes
SetPointComponent No Yes
SetLayerComponent No Yes
SetColorComponent No Yes
Set AttrContentComponent No Yes
SetAttrSizeComponent No Yes
Set AttrStyleComponent No Yes
Set AttrFontComponent No Yes
SetAttrRatioComponent No Yes
SetParentStartComponent No Yes
SetParentEndComponent No Yes
Undo Yes Yes
Redo Yes Yes
AddGadget Yes Yes
Start Add Association Yes Yes
EndAddAssociation Yes Yes
RemoveSelectedComponents Yes Yes
SelectComponent Yes Yes
AddAttributeToGadget No Yes
RemoveAttributeFromGadget No Yes
AddAttributeToAssociation No Yes
RemoveAttributeFromAssociation No Yes
SaveToFile No Yes
HasUnsavedChanges No Yes
GetDrawData No Yes
RegisterUpdateParent Draw No Yes
UnselectComponent No No
Unselect AllComponents No No
ExportSubmodule No No
ImportSubmodule No No
StartDragging No No
StopDragging No No
createAssociation No No
findGadget No No
adjust AssociationPath No No
setupProperty No No
Umlproject GetName No Yes
GetLastModified No Yes
GetCurrentDiagramName No Yes
GetAvailableDiagramsNames Yes Yes
GetActiveDiagramsNames No Yes
SetPointComponent No Yes
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SetLayerComponent
SetColorComponent

Set AttrContentComponent
Set AttrSizeComponent
SetAttrStyleComponent
SetAttrFontComponent

Set AttrRatioComponent
SetParentStartComponent
SetParentEndComponent
Startup

SelectDiagram
CreateEmptyUMLDiagram
CloseDiagram
DeleteDiagram
UndoDiagramChange
RedoDiagramChange
AddGadget
Start Add Association
EndAddAssociation
RemoveSelected Components
AddAttributeToGadget
RemoveAttributeFromGadget
AddAttributeToAssociation
RemoveAttributeFromAssociation
SelectComponent
GetDrawData
InvalidateCanvas
OpenDiagram

SaveDiagram

LoadProject

SaveProject

CloseProject
GetLastOpenedDiagrams
UnselectComponent
CopyComponents
PasteComponents
ImportSubmodule
StartDragging
StopDragging

DrawAll

Table 5: Line of Code of classes

Class Name

Number of methods

Line of Code in Class

DUErrorError
assAttribute

1
6
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0 3 O O = W

11
12
13
14
15
16
17
18
19
20
21

association
attribute
commands
component
connectionError
container
containerMap
corruptedFileError
fileIOError
gadget
invalid ArgumentError
manager
memoryFullError
parseError
point
sendError
umldiagram
umlproject
total

32
19
24

O I SN BEN R

ot
ot

242

257
215
247
19
13
17
92
13
13
424
13
80
13
13
48
13
1256
657
3816

14 Programming

14.1

Snapshots of System Execution

DR.UML

LOAD PROJECT

SELECT PROJECT FILE (.PUML)

OR

CREATE EMPTY PROJECT

SELECT A .PUML PROJECT FILE TO LOAD YOUR UML
DIAGRAMS,

OR CREATE A NEW EMPTY PROJECT TO GET STARTED.
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Table 4: Summary of implementation class/method changed

Number of Added Number of Removed Number of Modified

Class 10 13 10

Methods 119 37 47

« DIAGRAMS NEW CLASS DIAGRAM + ASSOCIATION DELETE COMPONENT

SAVE PROJECT SAVE DIAGRAM & UNDO <> REDO

UALUCI FRUFCRIIED

XPOs: Y POS:

Dice(aame E
died : Die ;wcaoc\/alma sint

""""""" 7@6+Fa06Vanu%J:im+é

die2 : Die
plav()

CLASS NAME

CONTENT:
Die

FONT SIZE:
50

FONT STYLE:
a

FONT:

Inkfree

func (m *Manager) Execute(cmd Command) duerror.DUError {
if emd == nil {
return duerror.NewInvalidArgumentError("command is nil")
}
if err := cmd.Execute(); err != nil {
return err
}
if len(m.undoStack) == m.limit {
m.undoStack = m.undoStack[1:]
}
m.undoStack = append(m.undoStack, cmd)
m.redoStack = nil
m.lastModified = cmd.GetAfter()
return nil
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func (ud *UMLDiagram) AddGadget(
gadgetType component.GadgetType,
point utils.Point,
layer int,
colorHexStr string,
header string) duerror.DUError {

g, err := component.NewGadget(gadgetType, point, layer, colorHexStr, header)
if err != nil {
return err
¥
if err = g.RegisterUpdateParentDraw(ud.updateDrawData); err != nil {
return err
¥
cmd := &addComponentCommand{
baseCommand: baseCommand{
diagram: ud,
before: ud.GetLastModified(),
after: time.Now(),
})
component: g,
)
if err := ud.cmdManager.Execute(cmd);
return err

}

return nil
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func (ud *UMLDiagram) RemoveSelectedComponents() duerror.DUError {

comps := map[component.Component]bool{}
for c := range ud.componentsSelected {

comps[c] = true

switch g := c.(type) {

case *component.Gadget:

for a := range ud.getAllAssociationsInGadget(g) {
comps[a] = true

}

cmd := &removeSelectedComponentCommand{
baseCommand: baseCommand{
diagram: ud,
before: ud.GetLastModified(),
after: time.Now(),

¥

components: comps,

}

if err := ud.cmdManager.Execute(cmd); err != nil {
return err

}

return nil

[ N N
func (g *Gadget) SetAttrContent(section int, index int, content string) duerror.DUError {
if err := g.validateSection(section); err != nil {
return err

}
if err := g.validateIndex(index, section); err != nil {
return err

}

if err := g.attributes[section][index].SetContent(content); err != nil {
return err

¥
return g.updateDrawData()
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00
func (ass *Association) Cover(p utils.Point) (bool, duerror.DUError) {
if ass.parents[@] == nil || ass.parents[1] == nil {
return false, duerror.NewInvalidArgumentError(“parents are nil")

st := utils.Point{X: ass.drawdata.StartX, Y: ass.drawdata.StartY}
en := utils.Point{X: ass.drawdata.EndX, Y: ass.drawdata.EndY}
delta := utils.Point{X: ass.drawdata.DeltaX, Y: ass.drawdata.DeltaY}

stDelta := utils.AddPoints(st, delta)
enDelta := utils.AddPoints(en, delta)

threshold := float64(4)

return dist(stDelta, enDelta, p) <= threshold ||
dist(st, stDelta, p) <= threshold ||
dist(en, enDelta, p) <= threshold, nil

14.2 Source Code Listing

‘attribute”

"Dr.uml/

£ etType
point
layer
attributes tri e_Attribute
color
drawData
-DUError

get) Cover(p utils.Point) (bool, duerror.DUError) {
g_point
utils AddPoints(g.point, utils.Point{X: g.drawData.Width, Y: g.drawData.Height})

adget) Getlayer() (int, duerr
.layer, nil
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Extension | Implementation | Composition | Dependen

parents
drawdata

assTy

lewInvalidArgumentError

|| parents[1] [
lewInvalidArgumentError

t{parents[@], parents[1]},

etAssType()
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15 Unit Testing
15.1 Snapshot

v (&) Druml 70ms
v () backend/command 0.0ms
~ () manager_test.go 0.0ms
() TestManager_Execute_NilCommand 0.0ms
@ TestManager_Execute_Success 0.0ms
'Ef} TestManager_Execute_ErrorFromCommand 0.0ms
() TestManager_Undo_NoCommand 0.0ms
@ TestManager_Undo_Success 0.0ms
) TestManager_Undo_ErrorFromCommand 0.0ms
() TestManager_Redo_NoCommand 0.0ms
@ TestManager_Redo_Success 0.0ms
© TestManager_Redo_ErrorFromCommand 0.0ms
) TestManager_StackLimit 0.0ms
v () backend/component 0.0ms
v () association_test.go 0.0ms
v () Test_NewAssociation 0.0ms
) invalid_assType
) nil_parent
() same_paint
() valid_association
~ () Test_Association_Getters 0.0ms
) GetAssType
) GetLayer
() GetParentEnd
() GetParentStart
v () Test_Association_Setters 0.0ms
() SetAssType
) SetlLayer b4
() SetParentEnd
() SetParentStart
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Filter (e.g. text, lexclude, @taq) ETd
) 2504250 1375 >

v (+) Druml 70ms
v (=) backend/component 0.0ms
~ () association_test.go 0.0ms
~ () Test_Association_RemoveAttribute 0.0ms

W ISR T W a1 TA

(+) Remove_valid_attribute
~ () Test_Association_MoveAttribute 0.0ms
() Move_invalid_index
() Move_valid_attribute
~ () Test_Association_Cover 0.0ms
(~) Point_inside_threshaold
() Point_outside_threshold
~ () Test_Association_UpdateDrawData 0.0ms
(%) Update_with_valid_data
» () Test_Association_RegisterUpdateParentDraw 0.0ms
(+) Register_nil_function
(+) Register_valid_function
() Test_Association_ToSavedAssociation 0.0ms
v () gadget_test.go 0.0ms
) TestMewGadget 0.0ms
() TestGetPoint 0.0ms
) TestGetLayer 0.0ms
() TestGetColor 0.0ms
) TestGetGadgetType 0.0ms
() TestGetAttributesLen 0.0ms
) TestSetPoint 0.0ms
&) TestSetLayer 0.0ms
() TestSetColor 0.0ms
() TestSetAttrContent 0.0nss
() TestSetAttrSize 0.0ms
) TestSetAttrStyle 0.0ms
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() 2504250

~ () Dr.uml 70ms
v () backend/component 0.0ms
v () gadget_test.go 0.0ms
() TestGetAtiributesLen 0.0ms
() TestSetPoint 0.0ms
) TestSetLayer 0.0ms
() TestSetColor 0.0ms
) TestSetAttrContent 0.0ms
) TestSetAttrSize 0.0ms
() TestSetAttrStyle 0.0ms
() TestCover 0.0ms
() TestAddAttribute 0.0ms
() TestRemoveAttribute 0.0ms
() TestGetDrawData 0.0ms
() TestRegisterUpdateParentDraw 0.0ms
~ () TestValidateSection 0.0ms
() NegativeSection
&) SectionEqualToNumSections
() SectionGreaterThanNumSections
() validSection
() ValidSectionLast
(+) ValidSectionMiddle
~ (/) TestValidatelndex 0.0ms
~ () Section0
&) Section0_IndexEqualToCount
() SectionD_IndexGreaterThanCount
(=) Section0_Negativelndex
() Section0 ValidFirstindex
() Section0 ValidLastindex
() Section0 Validmiddlelgglex
~ (/) Section
&) Sectionl1_IndexEqualToCount
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Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Dr

Dr.
Dr.
Dr.
Dr.

Dr

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
.uml/backend/utils/duerror/fileI0.go:11:
uml/backend/utils/duerror/invalidArgument.go:7:

uml/backend/utils/duerror/invalidargument.go:11:

Dr

Dr.
Dr.
Dr.
Dr.

Dr

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
.uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
.uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.
uml/backend/umlproject/umlproject.

uml/backend/utils/checker.go:13:

go:
go:

go

go:
go:
go:
go:

go

go:
go:
go:
go:

go

go:
go:
go:
go:
go:
go:
go:

go
go

go:
go:
go:

go

go:

uml/backend/utils/duerror/connection
uml/backend/utils/duerror/connection

uml/backend/utils/duerror/corruptedrile.go:7:
uml/backend/utils/duerror/corruptedrile.go:11:

187:
100;
L
223
237:
255:
268:
1271
282:
283
366:
311:
1322:
333:
244:
355:
366:
a7a8:
385:
307
1458
tA80:
522:
EEH
574
Hsl=rH
631:

LEOT
Lgoidl:

uml/backend/utils/duerror/filel0.go:7:

uml/backend/utils/duerror/memoryFull.go:7:
uml/backend/utils/duerror/memoryFull.go:11:

.uml/backend/utils/duerror/parse.go:7:
Dr.

uml/backend/utils/duerror/parse.go:11:

uml/backend/utils/duerror/send.go:

7:

uml/backend/utils/duerror/send.go:11:

uml/backend/utils/math.go:3:

uml/backend/utils/point.go:16:
uml/backend/utils/point.go:25:
uml/backend/utils/point.go:29:
uml/backend/utils/point.go:33:
uml/backend/utils/point.go:38:
uml/backend/utils/point.go:42:
uml/backend/utils/point.go:46:

uml/backend/utils/textlength.go:13:
uml/backend/utils/textlength.go:25:

uml/main.go:18:

total:

SetfssociationType
Startup

SelectDiagram
CreateEmptyUMLDiagram
CloseDiagram
DeleteDiagram
UndoDiagramChange
RedoDiagramChange
AddGadget
StartAddAssociation
EndAddAssociation
RemoveSelectedComponents
AddattributeToGadget
RemovelttributeFromGadget
AddattributeToAssociation

RemoveAttributeFromissociation

SelectComponent
GetDrawbData
InvalidateCanvas
OpenDiagram
SaveDiagram
LoadProject
SaveProject
CloseProject
OpenFileDialog
SaveFileDialog
SaveDiagramFileDialog
ValidateFilePath
Error
MewConnectionError
MewCorruptedrFile
Error

Error
MNewFileIOError
Error
NewInvalidArgumentError
Error
NewMemoryFullError
Error
NewParsingError
Error

NewSendError
AbsInt

FromString

String

Magnitude
MagnitudeInt
EqualPoints
AddPoints
SubPoints

loadFont
GetTextSize

main

(statements)

Figure 28: Unit test snapshot
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15.2 Code listing

// Test lastModified updates

run test | debug test
func TestLéstHodifiedUpdates(t *testing.T) {
p, err := CreateEmptyUMLProject("TestProject™)
assert.NoError(t, err)
err = p.CreateEmptyUMLDiagram(umldiagram.ClassDiagram, "TestDiagram™)
assert.NoError(t, err)
err = p.SelectDiagram("TestDiagram™)
assert.NoError(t, err)

initialTime := p.GetlLastModified()

// Sleep to ensure time difference
time.Slesp(18 * time.Millisecond)

// Operations that should update lastModified
operations := []func() error{
func() error {
return p.AddGadget(component.Class, utils.Point{X: 18, Y: 18}, @, drawdata.DefaultGadgetColor, "test")
I
func() error { return p.SelectComponent(utils.Point{X: 15, ¥: 15}) 1},
func() error { return p.SetLayerComponent(1) },
func() error { return p.SetColorComponent("#FFeesa”) },

for i, operation := range operations {
time.Sleep(18 * time.Millisecond) // Ensure time difference
err := operation()

assert.NoError(t, err, "Operation %d failed", i)

newTime := p.GetlLastModified()
assert.Trus(t, newTime.After(initialTime), "LastModified should be updated after operation %d", i)
initialTime = newTime

Figure 29: Code listing snapshot
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// Test multiple diagram management

run test | debug test

func TestMultipleDiagramManagement(t *testing.T) {
p, err := CreateEmptyUMLProject("TastProject™)
assert.NoError(t, err)

/f Create multiple diagrams

err = p.CreateEmptyUMLDiagram(umldiagram.ClassDiagram, "Diagraml™)
assert.NoError(t, err)

err = p.CreateEmptyUMLDiagram(umldiagram.ClassDiagram, "Diagram2™)
assert.NoError(t, err)

err = p.CreateEmptyUMLDiagram(umldiagram.ClassDiagram, "Diagram3™)
assert.NoError(t, err)

/f Select different diagrams

err = p.SelectDiagram("Diagraml™)

assert.NoError(t, err)

assert.Equal(t, "Diagraml”, p.GetCurrentDiagramiame())

err = p.SelectDiagram("Diagram2”)
assert.NoError(t, err)
assert.Equal(t, "Diagram2"”, p.GetCurrentDiagramiame())

/f Close one diagram
err = p.CloseDiagram("Diagraml”)
assert.NoError(t, err)

activeDiagrams := p.GetActiveDiagramsHames()
assert.NotContains(t, activeDiagrams, "Diagrami”)
assert.Contains(t, activeDiagrams, "Diagram2™)

assert.Contains(t, activeDiagrams, "Diagram3")

/f Available diagrams should still contain all
availableDiagrams := p.GetAvailableDiagramsNames()
assert.Contains(t, availableDiagrams, "Diagraml”)
assert.Contains(t, availableDiagrams, "Diagram2™)
assert.Contains(t, availableDiagrams, "Diagram2")

Figure 30: Code listing snapshot
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[/ Test edge cases for component selection and modification
run test | debug test
func TestComponentSelectionEdgeCases(t *testing.T) {
p, err := CreateEmptyUMLProject("TestProject™)
assert.NeError(t, err)
err = p.CreateEmptyUMLDiagram(umldiagram.ClassDiagram, "TestDiagram™)
assert.NoError(t, err)
err = p.SelectDiagram("TestDiagram™)
assert.NoError(t, err)

/{ Test selecting component when no components exist - should not error but not select anything
err = p.SelectComponent(utils.Point{X: 58, ¥: 5@})
assert.NoError(t, err) // No error but nothing selected

// Add a component and test selecting outside its bounds - should not error
err = p.AddGadget(component.Class, utils.Point{X: 1@, Y: 18}, 8, drawdata.DefaultGadgetColor, "test")
assert.NeError(t, err)

err = p.SelectComponent(utils.Point{X: 5@8, Y: 588})
assert.NoError(t, err) // No error but nothing selected

// Test that we can successfully select the component at its correct location
err = p.SelectComponent(utils.Point{X: 15, ¥: 15})
assert.NoError(t, err)

Figure 31: Code listing snapshot

{/f Test file dialog methods without context

run test | debug test

func TestFileDialogsWithoutContext(t *testing.T) {
p, err := CreateEmptyUMLProject("TestProject")
assert.NoError(t, err)

/{ Test OpenFileDialog without context

_, err = p.0penFileDialeog()

assert.Error(t, err)

assert.Contains(t, err.Error{), "application context not available™)

// Test SaveFileDialog without context

_, err = p.SavefFileDialog()

assert.Error(t, err)

assert.Contains(t, err.Error{), "application context not available™)

/f Test SaveDiagramFileDialog without context
_, err = p.SaveDiagramFileDialog()

assert.Error(t, err)
assert.Contains(t, err.Error{), "application context not available™)

Figure 32: Code listing snapshot
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[/ Test various diagram types

Func Te5tCreatenlaghamD1+ferentTypes t *testing.T) -

p, err :=

assert.NoError(t, err)

/f Test creating class diagram (supported)
p.CreateEmptyUMLDiagram(umldiagram.ClassDiagram,

err =

assert.NoError(t, err)

CreateEmptyUMLProject("TestProject”)

/{ Test creating use case diagram (not supported - should fail)

err =
assert.Error(t,
assert.Contains(t,

p.CreateEmptyUMLDiagram(umldiagram.UseCaseDiagram,
err)

err.Error{},

[ Verify only supported diagram exists

diagrams :=
assert.Contains(t,

assert.NotContains(t, diagrams,

16 Misc

16.1 View online

p.GetAvailableDiagramsHames( )
"ClassDiagram")
"UseCaseDiagram”)

diagrams,

"Invalid diagram type")

Figure 33: Code listing snapshot

"ClassDiagram")

"UseCaseDiagram")

Since the report contains many images, we suggest visiting the GitHub repository to view

higher-resolution versions.
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