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Chapter 1

crystal-facet-uml Architecture

crystal-facet-uml Architecture D0042

This document shows the software architecture of crystal-facet-uml:
Copyright 2022-2026 Andreas Warnke;

©

We acknowledge that this document uses material from the

arc 42 architecture template, http://www.arc42.de.

Created by Dr. Peter Hruschka & Dr. Gernot Starke.

Licensed under the Apache License, Version 2.0

crystal-facet-uml Architecture )

9

crystal-facet-uml

This Document
describes
- the challenge to be solved
- the selected solution
- the decisions and considered alternatives

This Document CO0161 (appears in crystal-facet-uml Architecture)
describes

- the challenge to be solved
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- the selected solution

- the decisions and considered alternatives

crystal-facet-uml «cfu» CO0525 (appears in crystal-facet-uml Architecture)

1.1 Introduction and Goals

Introduction and Goals DO0001

crystal-facet-uml creates sysml/uml diagrams to document system and software architecture.

As software architect, you create a set of diagrams describing

use-cases, requirements, structural views, behavioral and deployment views.

This diagram shows the use-cases that crystal-facet-uml addresses.

Introduction and Goals )

Understand crystal-facet-uml
P:oblein n application
create .
J;ctor diagrams Design
% consistent
SW primary ———| architecture |—
. actor diagrams nderstand
Architect 9 nterfaces to
est %
| SwW
discuss what to Integration
create Tester
check what %
itemsto SW
integrate Integrator
>
% cluster items of same %
sw lifecycle Configuration
Developer Manager

Design consistent architecture diagrams CO0008 (appears in Introduction and Goals, Section 1.1.2: Use Cases on Data

Model)

The main goal of crystal facet uml is to create a set of consistent uml diagrams.

Diagrams help in desinging a system that satisfies a set of requirements and decomposes the system into smaller entities.

Consistency encompasses:

- Consistent relations between objects

- Consistent naming of objects

- Consistent locations of objects in diagrams

check what items to integrate --> SW Integrator R0036

understand interfaces to test --> SW Integration Tester R0037
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cluster items of same lifecycle --> Configuration Manager R0038
discuss what to create --> SW Developer R0039
primary actor --> SW Architect R0773

SW Architect C0046 (appears in Introduction and Goals, Section 1.5.4.2.2: gui search sequence, Section 1.3: Context And
Scope, Section 1.5.4.2.3: undo control flow, Section 1.5.4.2.4: gui paste from clipboard)

create diagrams --> crystal-facet-uml application R0649
Configuration Manager C0047 (appears in Introduction and Goals, Section 1.3: Context And Scope)

SW Developer C0048 (appears in Introduction and Goals, Section 1.3: Context And Scope)
A software developer understands the requirements and architecture; creates the software parts and performs reviews and
unit-tests.

SW Integrator CO0049 (appears in Introduction and Goals, Section 1.3: Context And Scope)
SW Integration Tester CO0050 (appears in Introduction and Goals, Section 1.3: Context And Scope)

Understand Problem CO0158 (appears in Introduction and Goals)
Understand
- Use Cases
- Requirements
- Quality Goals

actor --> SW Architect R0774

crystal-facet-uml application CO0178 (appears in Section 1.10.2.1: Program Start and About Window, Introduction and
Goals, Section 1.1.1: Use Cases on Diagrams, Section 1.1.2: Use Cases on Data Model, Section 1.1.3: Export Use
Cases, Section 1.3: Context And Scope, Section 1.4: Solution Strategy, Section 1.5: Building Block View, Section 1.7:
Deployment View, Section 1.10.2.2: Open a Model Database, Section 1.10.2.3: Export Database Model / Diagrams, Sec-
tion 1.10.2.4: Navigate and Search and Open multiple Windows, Section 1.10.2.5: Modify / Create / Delete Diagrams and
Elements, Section 1.1.4: Import/Sync Use Cases, Section 1.10.2.6: Undo and Redo, Section 1.10.2.7: Check and Repair
Database)

+-- Design consistent architecture diagrams R0652

1.1.1 Use Cases on Diagrams

Use Cases on Diagrams D0004

This diagram lists the main features of crystal facet uml.
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Use Cases on Diagrams )

Draw P
Diagrams

«includes»
T

Show P

|
|
|
i Classifiers

«trace» N

1
1
v

Diagrams s :
are - - _race»
hierarchical 1
M

Show P

multiple

instances

in same

diagram

crystal-facet-uml application

|

|

|
Vv

Classifier [
is explicit

T I I @ _ |instance

Classifier [
has
relations

«refine»

Classifier is|”~
contained

>(child)

Show Classifiers «req» C0009 (appears in Use Cases on Diagrams)
Classifiers are drawn to diagrams

one classifier is visible in one or multiple diagrams
> Show multiple instances in same diagram RO0058
> Mark Classifiers R0061
> Classifier has relations R0062
> Classifier is implicit instance R0795

> Classifier is explicit instance R0796

Classifier is contained (child) «req» CO0010 (appears in Use Cases on Diagrams)

A Classifier can either exist stand-alone or be a sub-element of another classifier.

Show multiple instances in same diagram «req» CO011 (appears in Use Cases on Diagrams)

One and the same classifier can be shown in a diagram multiple times (either as class/type or as instance)

Classifier has relations «req» CO0012 (appears in Use Cases on Diagrams)

A classifier can have zero, one or many relations; these may be of one or of differnet types.

Circular dependencies may be forbidden if semantics undefined.

--> Classifier is contained (child) R0063

Mark Classifiers «req» C0013 (appears in Use Cases on Diagrams)

A classifier can be highlighted in one or several diagrams.

The highlighting may be different in different diagrams where the classifier is shown.

highlight F0007

grey out F0008
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Classifier is explicit instance «req» C0014 (appears in Use Cases on Diagrams)

A classifier can be an explicitly modelled instance of another classifier

Classifier is implicit instance «req» CO0015 (appears in Use Cases on Diagrams)

A classifier can represent an anonymous (implicit) instance without defining an explicit instance relation

Diagrams are hierarchical «req» C0016 (appears in Use Cases on Diagrams)

There is one root diagram. All other diagrams shall have a parent diagram.
Draw Diagrams «req» CO0031 (appears in Use Cases on Diagrams)
> Show Classifiers R0057
> Diagrams are hierarchical R0794
crystal-facet-uml application CO0178 (appears in Section 1.10.2.1: Program Start and About Window, Section 1.1: Introduc-
tion and Goals, Use Cases on Diagrams, Section 1.1.2: Use Cases on Data Model, Section 1.1.3: Export Use Cases,
Section 1.3: Context And Scope, Section 1.4: Solution Strategy, Section 1.5: Building Block View, Section 1.7: Deployment
View, Section 1.10.2.2: Open a Model Database, Section 1.10.2.3: Export Database Model / Diagrams, Section 1.10.2.4:
Navigate and Search and Open multiple Windows, Section 1.10.2.5: Modify / Create / Delete Diagrams and Elements,
Section 1.1.4: Import/Sync Use Cases, Section 1.10.2.6: Undo and Redo, Section 1.10.2.7: Check and Repair Database)
+-- Classifier is explicit instance R0785
+-- Classifier is contained (child) R0786
+-- Classifier is implicit instance  R0787
+-- Classifier has relations R0788
+-- Show Classifiers R0789
+-- Mark Classifiers R0790
+-- Show multiple instances in same diagram RO0791

+-- Diagrams are hierarchical R0792

+-- Draw Diagrams R0793

1.1.2 Use Cases on Data Model

Use Cases on Data Model D0056

During development, new use cases are identified.
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Use Cases on Data Model )

crystal-facet-uml application

Search Use identical P
Classifiers, classifier in multiple
find diagrams diagrams

All model elements P
must be visible

Use identical classifier in multiple diagrams «req» C0233 (appears in Use Cases on Data Model)

Provide means to use the identical classifier in multiple diagrams

Search Classifiers, find diagrams «req» C0259 (appears in Use Cases on Data Model)

All model elements must be visible «req» C0467 (appears in Use Cases on Data Model, Section 1.5.2.1.1: ctrl: consistency)

Whatever elements are stored in the model,
these must be visible in some diagram.
Otherwise 1) these cannot be reviewed and

2) their intention is unclear.

Design consistent architecture diagrams CO0008 (appears in Section 1.1: Introduction and Goals, Use Cases on Data Model)

The main goal of crystal facet uml is to create a set of consistent uml diagrams.

Diagrams help in desinging a system that satisfies a set of requirements and decomposes the system into smaller entities.
Consistency encompasses:

- Consistent relations between objects

- Consistent naming of objects

- Consistent locations of objects in diagrams

--> All model elements must be visible R0746

> Use identical classifier in multiple diagrams R0747

crystal-facet-uml application CO178 (appears in Section 1.10.2.1: Program Start and About Window, Section 1.1: Introduc-

tion and Goals, Section 1.1.1: Use Cases on Diagrams, Use Cases on Data Model, Section 1.1.3: Export Use Cases,
Section 1.3: Context And Scope, Section 1.4: Solution Strategy, Section 1.5: Building Block View, Section 1.7: Deployment
View, Section 1.10.2.2: Open a Model Database, Section 1.10.2.3: Export Database Model / Diagrams, Section 1.10.2.4:
Navigate and Search and Open multiple Windows, Section 1.10.2.5: Modify / Create / Delete Diagrams and Elements,
Section 1.1.4: Import/Sync Use Cases, Section 1.10.2.6: Undo and Redo, Section 1.10.2.7: Check and Repair Database)
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+-- Design consistent architecture diagrams R0652
+-- Search Classifiers, find diagrams R0782
+-- Use identical classifier in multiple diagrams R0783

+-- All model elements must be visible R0784

1.1.3 Export Use Cases

Export Use Cases D0108

Export Use Cases )

crystal-facet-uml application

Export P

diagrams

N
«includes»
|

Export P

document

Export model P

Export diagrams «req» CO0232 (appears in Export Use Cases)

Export diagrams for use in architecture Documents.
Export document «req» C0320 (appears in Export Use Cases)
> Export diagrams R0456

Export model «req» CO0319 (appears in Export Use Cases, Section 1.1.4: Import/Sync Use Cases)

The model can be exported in a machine-readable format.

Export (Model and/or Diagrams) «req» CO0347 (appears in Export Use Cases, Section 1.10.2.3: Export Database Model /
Diagrams, Section 1.10.2: Quality Scenarios)

> Export diagrams R0495
> Export document R0496

> Export model R0497
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crystal-facet-uml application CO0178 (appears in Section 1.10.2.1: Program Start and About Window, Section 1.1: Introduc-
tion and Goals, Section 1.1.1: Use Cases on Diagrams, Section 1.1.2: Use Cases on Data Model, Export Use Cases,
Section 1.3: Context And Scope, Section 1.4: Solution Strategy, Section 1.5: Building Block View, Section 1.7: Deployment
View, Section 1.10.2.2: Open a Model Database, Section 1.10.2.3: Export Database Model / Diagrams, Section 1.10.2.4:
Navigate and Search and Open multiple Windows, Section 1.10.2.5: Modify / Create / Delete Diagrams and Elements,
Section 1.1.4: Import/Sync Use Cases, Section 1.10.2.6: Undo and Redo, Section 1.10.2.7: Check and Repair Database)

+-- Export model RO777
+-- Export document R0779
+-- Export diagrams R0780

+-- Export (Model and/or Diagrams) R0781

1.1.4 Import/Sync Use Cases

Import/Sync Use Cases D0096

Import/Sync Use Cases )

crystal-facet-uml application

data P
exchange
with
external
scripts

git P
support

«includes»

I

|

|

|

|
\I/

Export P |
model <------- |

Import i
model W m e e =

«includes»

data exchange with external scripts «req» CO0370 (appears in Section 1.5.1.1.2: JSON Storage Format, Import/Sync Use
Cases)

> Export model R0608
> Import model R0611

git support «req» CO0371 (appears in Section 1.5.1.1.2: JSON Storage Format, Import/Sync Use Cases)
The model shall be stored in git in a way that
git blame shows changed data entries,
git merge can automatically merge

git mergetool allows to manually merge
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> Export model R0609
> Import model R0610

Export model «req» CO0319 (appears in Section 1.1.3: Export Use Cases, Import/Sync Use Cases)

The model can be exported in a machine-readable format.

Import model «req» C0408 (appears in Import/Sync Use Cases)
The model can be imported from a machine-readable data format.
Supported modes are:

- Import all elements to an empty database
- Import only new elements,

ignore existing and deleted elements

(or notify on modifications)

Unsupported modes are:

- Import new elements,

overwrite existing elements,

ignore deleted elements

- Import new elements,

overwrite existing elements,

delete missing elements

- 3-Way merge

The unsupported use cases have to be solved by external scripts if needed. A possible solution may be to a) export all

elements, b) modify the export, c) import all elements to a new, empty database.

crystal-facet-uml application CO178 (appears in Section 1.10.2.1: Program Start and About Window, Section 1.1: Introduc-
tion and Goals, Section 1.1.1: Use Cases on Diagrams, Section 1.1.2: Use Cases on Data Model, Section 1.1.3: Export
Use Cases, Section 1.3: Context And Scope, Section 1.4: Solution Strategy, Section 1.5: Building Block View, Section 1.7:
Deployment View, Section 1.10.2.2: Open a Model Database, Section 1.10.2.3: Export Database Model / Diagrams, Sec-
tion 1.10.2.4: Navigate and Search and Open multiple Windows, Section 1.10.2.5: Modify / Create / Delete Diagrams and
Elements, Import/Sync Use Cases, Section 1.10.2.6: Undo and Redo, Section 1.10.2.7: Check and Repair Database)

+-- data exchange with external scripts R0775
+-- git support R0O776
+-- Export model RO0777

+-- Import model R0O778

1.2 Constraints

Constraints D0033
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Constraints J

Standards: UML, SysML 4
- %
Interoperability 4

Output: png, svg, pdf, ps, txt / db, html, xmi

Standards: UML, SysML «context» C0162 (appears in Constraints)
crystal-facet-uml shall draw diagrams that are compliant (subset) to UML or SysML.

Output: png, svg, pdf, ps, txt / db, html, xmi CO0163 (appears in Constraints)

crystal-facet-uml shall produce output suitable to be processed by text layout engines:

- latex
- docbook
- doxygen
- html

Interoperability «context» CO189 (appears in Constraints)
crystal-facet-uml has its strenghts.
Providing a full-featured text layout engine is not one of them.
Therefore it is important to be interoperable with text layout engines like
- latex
- docbook

- markdown, asciidoc, doxygen

1.2.1 UML/SysML Overview

UML/SysML Overview «context» D0025

This diagram shows an overview on UML
and aims to explain what parts are available in crystal-facet-uml

and how this is mapped to the crystal-facet-uml database.
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%, UMUSysMLOverview )

MOF &
m3) [$=c-c== =
|
: 1 1
h sys &
P\ ML
| (M2)
_|I

|
%, «ncludes»
) |
UML <<include>>,

MOF (M3) «context» CO111 (appears in UML/SysML Overview, Section 1.2.1.1: MOF Overview)
UML (M2) «context» CO112 (appears in UML/SysML Overview, Section 1.2.1.2: Base classes of UML)
~I> MOF (M3) R0152

User Model (M1) «context» CO113 (appears in UML/SysML Overview)
~I> UML (M2) ROI151

Objects of Reality (M0) «context» CO114 (appears in UML/SysML Overview)
I> User Model (M1) RO150

SysML (M2) «context» CO0190 (appears in UML/SysML Overview, Section 1.2.1.3: Selected classes of SysML)
~I> MOF (M3) R0248

<<include>> --> UML (M2) R0249

1.2.1.1 MOF Overview

MOF Overview «context» D0026

This diagram shows a selection of MOF meta classes.
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fog MOF Overview )

MOF (M3) %

MOF::Class %, MOF::Feature %/ | MOF::Association

MOF::Class «context» CO115 (appears in MOF Overview)
MOF::Feature «context» CO116 (appears in MOF Overview)

MOF::Association «context» CO0117  (appears in MOF Overview)

This diagram shows some example classes of the MOF Meta Model.
MOF (M3) «context» COL11 (appears in Section 1.2.1: UML/SysML Overview, MOF Overview)
+-- MOF::Class RO153
+-- MOF::Feature R0154

+-- MOF::Association R0155

1.2.1.2 Base classes of UML

Base classes of UML «context» D0027

This diagram shows the base classes of the UML
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@ Base classes of UML )

UML (M2) >

ownedElement( ),

UML::
Element

=)
Lo

UML:Image -2

owned annotatedElement (0..*%)

Commen
UML: o3 UML:: o3
Relationship Comment
UML:: t3 £ £
Directed
Relationship

UML (M2) «context» CO112 (appears in Section 1.2.1: UML/SysML Overview, Base classes of UML)
+-- UML::Image R0690
+-- UML::Comment R0157
+-- UML::Relationship RO158
+-- UML::DirectedRelationship R0159
+-- UML::Element R0156
+-- UML::Classifier R0177
+-- UML::Feature R0178

UML::Element «metaclass» CO118 (appears in Base classes of UML , Section 1.2.1.2.1: UML Classifier Ancestors, Sec-
tion 1.2.1.2.2: UML Feature Ancestors)

ownedComment *-- UML::Comment R0160
ownedElement --> UML::Element RO161
UML::Comment «metaclass» CO119 (appears in Base classes of UML)
--I> UML::Element R0162
annotatedElement (0..*) --> UML::Element R0439
UML::Relationship «metaclass» C0120 (appears in Base classes of UML)
--I> UML::Element R0163
UML::DirectedRelationship «metaclass» CO0121 (appears in Base classes of UML , Section 1.2.1.2.3: UML Relationships)

--I> UML::Relationship R0164
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UML::Classifier «metaclass» CO0125 (appears in Base classes of UML , Section 1.2.1.2.1: UML Classifier Ancestors, Sec-
tion 1.2.1.2.2: UML Feature Ancestors, Section 1.2.1.2.1.2: UML Structure: Classifier Descendants, Section 1.2.1.2.1.3:
UML Classifier Behavioral Descendants)

UML::Feature «metaclass» CO0129 (appears in Base classes of UML , Section 1.2.1.2.2: UML Feature Ancestors, Sec-
tion 1.2.1.2.2.1: UML Feature Descendants)

featuringClassifier --> UML::Classifier R0176

UML::Image «metaclass» C0441 (appears in Base classes of UML , Section 1.2.1.2.1.2: UML Structure: Classifier Descen-
dants)

--|> UML::Element R0691

1.2.1.2.1 UML Classifier Ancestors

UML Classifier Ancestors «context» D0028

description: see http://www.omg.org/spec/UML/2.5

@J UML Classifier Ancestors )
ownedElement
UML: -]
Element
r=
LJ
r~1 r— r-
[ [ [
r=
- r=A
{3
UML:  t3
Classifier

UML::TemplateableElement «metaclass» CO0122 (appearsin UML Classifier Ancestors, Section 1.2.1.2.1.1: UML Structural
Elements (Non-Classifiers))

description: see http://www.omg.org/spec/UML/2.5

--[> UML::Element RO0170

UML::Type «metaclass» CO0123 (appears in UML Classifier Ancestors)
description: see http://www.omg.org/spec/UML/2.5

--I> UML::PackageableElement R0173
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UML::Namespace «metaclass» CO0124 (appears in UML Classifier Ancestors, Section 1.2.1.2.1.1: UML Structural Elements
(Non-Classifiers))

description: see http://www.omg.org/spec/UML/2.5
--[> UML::NamedElement R0172

UML::Classifier «metaclass» CO0125 (appears in Section 1.2.1.2: Base classes of UML , UML Classifier Ancestors, Sec-
tion 1.2.1.2.2: UML Feature Ancestors, Section 1.2.1.2.1.2: UML Structure: Classifier Descendants, Section 1.2.1.2.1.3:
UML Classifier Behavioral Descendants)

--I> UML::Namespace RO165

--I> UML::TemplateableElement R0166
--I> UML::Type R0O167

--I> UML::RedefinableElement RO168

UML::RedefinableElement «metaclass» CO0126 (appears in UML Classifier Ancestors, Section 1.2.1.2.2: UML Feature An-
cestors, Section 1.2.1.2.1.3: UML Classifier Behavioral Descendants)

description: see http://www.omg.org/spec/UML/2.5

--[> UML::NamedElement R0169

UML::NamedElement «metaclass» CO0127 (appearsin UML Classifier Ancestors, Section 1.2.1.2.2: UML Feature Ancestors,
Section 1.2.1.2.2.1: UML Feature Descendants, Section 1.2.1.2.1.1: UML Structural Elements (Non-Classifiers))

description: see http://www.omg.org/spec/UML/2.5
--I> UML::Element R0171

UML::Element «metaclass» CO118 (appears in Section 1.2.1.2: Base classes of UML , UML Classifier Ancestors, Sec-
tion 1.2.1.2.2: UML Feature Ancestors)

ownedElement --> UML::Element R0161

UML::PackageableElement «metaclass» CO0128 (appears in UML Classifier Ancestors, Section 1.2.1.2.1.1: UML Structural
Elements (Non-Classifiers))

description: see http://www.omg.org/spec/UML/2.5

--|> UML::NamedElement R0174

1.2.1.2.1.1 UML Structural Elements (Non-Classifiers)

UML Structural Elements (Non-Classifiers) «context» D0060
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@ UML Structural Elements (Non-Classifiers) )
-
[
- {3
-
-
UML: .
Package
-
]
UML:E-S =
Node UML: 3
Artifact

UML::PackageableElement «metaclass» CO0128 (appears in Section 1.2.1.2.1: UML Classifier Ancestors, UML Structural
Elements (Non-Classifiers))

description: see http://www.omg.org/spec/UML/2.5

--[> UML::NamedElement R0174

UML::Namespace «metaclass» CO0124 (appears in Section 1.2.1.2.1: UML Classifier Ancestors, UML Structural Elements
(Non-Classifiers))

description: see http://www.omg.org/spec/UML/2.5

--|> UML::NamedElement R0172

UML::TemplateableElement «metaclass» CO0122 (appears in Section 1.2.1.2.1: UML Classifier Ancestors, UML Structural
Elements (Non-Classifiers))

description: see http://www.omg.org/spec/UML/2.5
UML::Package «metaclass» C0252 (appears in UML Structural Elements (Non-Classifiers))
--I> UML::PackageableElement R0343
--I> UML::Namespace R0342
--I> UML::TemplateableElement R0344

UML::NamedElement «metaclass» CO0127 (appears in Section 1.2.1.2.1: UML Classifier Ancestors, Section 1.2.1.2.2: UML
Feature Ancestors, Section 1.2.1.2.2.1: UML Feature Descendants, UML Structural Elements (Non-Classifiers))

description: see http://www.omg.org/spec/UML/2.5
UML::Artifact «metaclass» CO0253 (appears in UML Structural Elements (Non-Classifiers))
--I> UML::DeployedArtifact R0345
UML::DeployedArtifact «metaclass» CO0254 (appears in UML Structural Elements (Non-Classifiers))

--|> UML::NamedElement R0346
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UML::DeploymentTarget «metaclass» C0255 (appears in UML Structural Elements (Non-Classifiers))
--I> UML::NamedElement R0347

UML::Node «metaclass» C0256 (appearsin UML Structural Elements (Non-Classifiers), Section 1.2.1.2.1.2: UML Structure:
Classifier Descendants)

--I> UML::DeploymentTarget R0348

1.2.1.2.1.2 UML Structure: Classifier Descendants

UML Structure: Classifier Descendants «context» D0031

foj UML Structure: Classifier Descendants )

r
P
Ld

UML: 3
Classifier

A

=
L_d

UML:L-S
Class

ZL UML: -
Component

UML::E-]
Node >

UML: L5
‘——|Interface

UML:: -
Stereotype

UML::Classifier «metaclass» CO125 (appears in Section 1.2.1.2: Base classes of UML , Section 1.2.1.2.1: UML Classifier
Ancestors, Section 1.2.1.2.2: UML Feature Ancestors, UML Structure: Classifier Descendants, Section 1.2.1.2.1.3: UML
Classifier Behavioral Descendants)

UML::Interface «metaclass» CO137 (appears in UML Structure: Classifier Descendants)
--I> UML::Classifier R0188

UML::StructuredClassifier «metaclass» CO0138 (appears in UML Structure: Classifier Descendants, Section 1.2.1.2.1.3:
UML Classifier Behavioral Descendants)

--|> UML::Classifier R0189

UML::EncapsulatedClassifier «metaclass» CO0139 (appears in UML Structure: Classifier Descendants, Section 1.2.1.2.1.3:
UML Classifier Behavioral Descendants)

--I> UML::StructuredClassifier R0190
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UML::Class «metaclass» CO0140 (appears in UML Structure: Classifier Descendants, Section 1.2.1.2.1.3: UML Classifier
Behavioral Descendants)

--I> UML::EncapsulatedClassifier RO191
--I> UML::BehavioredClassifier R0192

UML::BehavioredClassifier «metaclass» CO0141 (appears in UML Structure: Classifier Descendants, Section 1.2.1.2.1.3:
UML Classifier Behavioral Descendants)

--I> UML::Classifier R0193
UML::Component «metaclass» CO0142 (appears in UML Structure: Classifier Descendants)
--[> UML::Class R0194
UML::Stereotype «metaclass» C0442 (appears in UML Structure: Classifier Descendants)
--[> UML::Class R0692
icon *-- UML::Image R0693
UML::Image «metaclass» C0441 (appears in Section 1.2.1.2: Base classes of UML , UML Structure: Classifier Descendants)

UML::Node «metaclass» C0256 (appearsin Section 1.2.1.2.1.1: UML Structural Elements (Non-Classifiers), UML Structure:
Classifier Descendants)

--[> UML::Class R0694

1.2.1.2.1.3 UML Classifier Behavioral Descendants

UML Classifier Behavioral Descendants «context» D0032

@J UML Classifier Behavioral Descendants )

UML::Classifier:-2

- &3 UML::State(-]
UML::UseCase: -] UML::Actori-3
3
UML::Classt—-
[

UML::Activityl->
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UML::Activity «metaclass» CO0145 (appears in UML Classifier Behavioral Descendants)
--I> UML::Behavior R0196

UML::Behavior «metaclass» C0144 (appears in UML Classifier Behavioral Descendants)
--I> UML::Class R0197

UML::Class «metaclass» CO0140 (appears in Section 1.2.1.2.1.2: UML Structure: Classifier Descendants, UML Classifier
Behavioral Descendants)

--I> UML::EncapsulatedClassifier R0191
--I> UML::BehavioredClassifier R0192

UML::BehavioredClassifier «metaclass» CO0141 (appears in Section 1.2.1.2.1.2: UML Structure: Classifier Descendants,
UML Classifier Behavioral Descendants)

--|> UML::Classifier R0193

UML::StructuredClassifier «metaclass» CO0138 (appears in Section 1.2.1.2.1.2: UML Structure: Classifier Descendants,
UML Classifier Behavioral Descendants)

--[> UML::Classifier R0189

UML::EncapsulatedClassifier «metaclass» CO0139 (appears in Section 1.2.1.2.1.2: UML Structure: Classifier Descendants,
UML Classifier Behavioral Descendants)

--I> UML::StructuredClassifier R0190

UML::Classifier «metaclass» CO0125 (appears in Section 1.2.1.2: Base classes of UML , Section 1.2.1.2.1: UML Classifier
Ancestors, Section 1.2.1.2.2: UML Feature Ancestors, Section 1.2.1.2.1.2: UML Structure: Classifier Descendants, UML
Classifier Behavioral Descendants)

--I> UML::RedefinableElement RO168

UML::Actor «metaclass» C0147 (appears in UML Classifier Behavioral Descendants)
--I> UML::BehavioredClassifier R0199

UML::State «metaclass» C0143 (appears in UML Classifier Behavioral Descendants)
--I> UML::RedefinableElement R0195

UML::RedefinableElement «metaclass» CO0126 (appears in Section 1.2.1.2.1: UML Classifier Ancestors, Section 1.2.1.2.2:
UML Feature Ancestors, UML Classifier Behavioral Descendants)

description: see http://www.omg.org/spec/UML/2.5

UML::UseCase «metaclass» CO0146 (appears in UML Classifier Behavioral Descendants)

--[> UML.::BehavioredClassifier R0198
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1.2.1.2.2 UML Feature Ancestors

UML Feature Ancestors «context» D0029

@J UML Feature Ancestors )
UML: 3
owned
ElememC Element
r-a
L-Jd
e
L.J
UML: 3 UML: 3
Classifier - — Feature
featuringClassifier

UML::Element «metaclass» CO118 (appears in Section 1.2.1.2: Base classes of UML , Section 1.2.1.2.1: UML Classifier
Ancestors, UML Feature Ancestors)

ownedElement --> UML::Element RO161

UML::RedefinableElement «metaclass» CO0126 (appears in Section 1.2.1.2.1: UML Classifier Ancestors, UML Feature An-
cestors, Section 1.2.1.2.1.3: UML Classifier Behavioral Descendants)

description: see http://www.omg.org/spec/UML/2.5

--[> UML::NamedElement R0169

UML::NamedElement «metaclass» CO0127 (appearsin Section 1.2.1.2.1: UML Classifier Ancestors, UML Feature Ancestors,
Section 1.2.1.2.2.1: UML Feature Descendants, Section 1.2.1.2.1.1: UML Structural Elements (Non-Classifiers))

description: see http://www.omg.org/spec/UML/2.5
--I> UML::Element RO171

UML::Classifier «metaclass» CO0125 (appears in Section 1.2.1.2: Base classes of UML , Section 1.2.1.2.1: UML Classifier
Ancestors, UML Feature Ancestors, Section 1.2.1.2.1.2: UML Structure: Classifier Descendants, Section 1.2.1.2.1.3: UML
Classifier Behavioral Descendants)

--|> UML.::RedefinableElement R0168

UML::Feature «metaclass» C0129 (appearsin Section 1.2.1.2: Base classes of UML, UML Feature Ancestors, Section 1.2.1.2.2.1:
UML Feature Descendants)

--[> UML.::RedefinableElement R0175

featuringClassifier --> UML::Classifier R0176
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1.2.1.

2.2.1 UML Feature Descendants

UML Feature Descendants «context» D0030

@ UML Feature Descendants )

ra
.
LJ

[
LJ

umL:L
Life
Line

UML::

UML: -3
Port

———>|Property

UML::
Feature

]
Loa

ra
[
La

umL: 3
Operation

UML::Feature «metaclass» CO0129 (appears in Section 1.2.1.2: Base classes of UML , Section 1.2.1.2.2: UML Feature

UML::

UML::

UML:

UML::

UML:

UML:

UML:

Ancestors, UML Feature Descendants)

--[> UML::Feature R0179

--|> UML.::Feature R0180

--|> UML.::StructuralFeature R0182

--|> UML.::BehavioralFeature R0181

description: see http://www.omg.org/spec/UML/2.5

--[> UML::NamedElement R0183

--I> UML::Property RO184

:Property «metaclass» CO0132 (appears in UML Feature Descendants)

:LifeLine «metaclass» CO0134 (appears in UML Feature Descendants)

:Port «metaclass» CO135 (appears in UML Feature Descendants)

Operation «metaclass» CO0133 (appears in UML Feature Descendants)

StructuralFeature «metaclass» CO0130 (appears in UML Feature Descendants)

BehavioralFeature «metaclass» CO131 (appears in UML Feature Descendants)

:NamedElement «metaclass» CO0127 (appears in Section 1.2.1.2.1: UML Classifier Ancestors, Section 1.2.1.2.2: UML
Feature Ancestors, UML Feature Descendants, Section 1.2.1.2.1.1: UML Structural Elements (Non-Classifiers))
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1.2.1.2.3 UML Relationships

UML Relationships DO0110

UML Relationships )

UML: -
Directed P
Relationship
UML::Usage LS UML: - UML: -
Abstraction |__| Deployment

UML::DirectedRelationship «metaclass» CO121 (appears in Section 1.2.1.2: Base classes of UML , UML Relationships)

UML::Usage «metaclass» C0480 (appears in UML Relationships)
--I> UML::DirectedRelationship R0800

UML::Abstraction «metaclass» C0481 (appears in UML Relationships)
--I> UML::DirectedRelationship R0798

UML::Deployment «metaclass» C0482 (appears in UML Relationships)

--I> UML.::DirectedRelationship R0799

1.2.1.3 Selected classes of SysML

Selected classes of SysML  D0045
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Selected classes of SysML )

SysML (M2) &

ConstraintProperty -]

SysML (M2) «context» CO0190 (appears in Section 1.2.1: UML/SysML Overview, Selected classes of SysML)
+-- ConstraintProperty R0250

ConstraintProperty «metaclass» CO0191 (appears in Selected classes of SysML)

1.3 Context And Scope

Context And Scope «context» D0034

@ Context And Scope )

—
requirements %y project %| |risk %y tests >
engineering management management

i

sw do
Architect
create %
diagrams|
crystal-facet SwW .
uml int:gratlon
- ester
— _ input application
high quality £
Idayouted i ? configuration >
ocumentation _ SW management
user Y|  Integrator
documentation
1 — g% (T version &
source code Y control
documentation % % system
SW Configuration
Developer Manager
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version control system «context» CO0165 (appears in Context And Scope)
requirements engineering «context» CO0166 (appears in Context And Scope)
source code documentation «context» CO167 (appears in Context And Scope)
user documentation «context» CO0168 (appears in Context And Scope)

high quality layouted documentation «context» CO169 (appears in Context And Scope)
There are good layout engines to create high quality pdf pages, like:
- latex
- docbook

tests «context» CO170 (appears in Context And Scope)
unit-tests,
integration tests,
qualification tests,

regression tests
project management «context» CO171 (appears in Context And Scope)
risk management «context» CO0172 (appears in Context And Scope)
configuration management «context» CO0173 (appears in Context And Scope)
+-- version control system R0229

SW Architect C0046 (appears in Section 1.1: Introduction and Goals, Section 1.5.4.2.2: gui search sequence, Context And
Scope, Section 1.5.4.2.3: undo control flow, Section 1.5.4.2.4: gui paste from clipboard)

create diagrams --> crystal-facet-uml application R0649
Configuration Manager C0047 (appears in Section 1.1: Introduction and Goals, Context And Scope)
do --> configuration management R0230

SW Developer C0048 (appears in Section 1.1: Introduction and Goals, Context And Scope)

A software developer understands the requirements and architecture; creates the software parts and performs reviews and
unit-tests.

do --> source code documentation R0233

SW Integrator C0049 (appears in Section 1.1: Introduction and Goals, Context And Scope)

SW Integration Tester CO0050 (appears in Section 1.1: Introduction and Goals, Context And Scope)
do --> tests R0234

crystal-facet-uml application CO0178 (appears in Section 1.10.2.1: Program Start and About Window, Section 1.1: Introduc-
tion and Goals, Section 1.1.1: Use Cases on Diagrams, Section 1.1.2: Use Cases on Data Model, Section 1.1.3: Export
Use Cases, Context And Scope, Section 1.4: Solution Strategy, Section 1.5: Building Block View, Section 1.7: Deployment
View, Section 1.10.2.2: Open a Model Database, Section 1.10.2.3: Export Database Model / Diagrams, Section 1.10.2.4:
Navigate and Search and Open multiple Windows, Section 1.10.2.5: Modify / Create / Delete Diagrams and Elements,
Section 1.1.4: Import/Sync Use Cases, Section 1.10.2.6: Undo and Redo, Section 1.10.2.7: Check and Repair Database)

provide input #--> high quality layouted documentation R0650
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1.4 Solution Strategy

Solution Strategy D0040

During operation,

crystal-facet-uml runs as application

based on the libraries sqlite and gtk.

Solution Strategy )

user interface strategy
The user shall
- focus on the semantics of the diagrams, not on the layout
- be able to order classifiers left-to-right and top-to-bottom
- be forced to use the same elements in different diagrams

crystal-facet-uml shall

- auto-layout classifier locations and sizes,
- auto-layout features and relationships

- hide the meta-model from the user

\
|
|
|

\4

crystal-facet-uml application

1 gtk4
sqlite3

AN
|

technical strategy
crystal-facet-uml shall be portable,
therefore as few as possible 3rd party libraries

“|shall be linked against:

- To store the data, the sqlite database is used.
- To interact with the user, gtk is used.

crystal-facet-uml application CO0178 (appears in Section 1.10.2.1: Program Start and About Window, Section 1.1: Introduc-
tion and Goals, Section 1.1.1: Use Cases on Diagrams, Section 1.1.2: Use Cases on Data Model, Section 1.1.3: Export
Use Cases, Section 1.3: Context And Scope, Solution Strategy, Section 1.5: Building Block View, Section 1.7: Deployment
View, Section 1.10.2.2: Open a Model Database, Section 1.10.2.3: Export Database Model / Diagrams, Section 1.10.2.4:
Navigate and Search and Open multiple Windows, Section 1.10.2.5: Modify / Create / Delete Diagrams and Elements,
Section 1.1.4: Import/Sync Use Cases, Section 1.10.2.6: Undo and Redo, Section 1.10.2.7: Check and Repair Database)

+-- gtk4 R1168

+-- sqlite3 R1169

sqlite3 | CO007 | (appears in Section 1.5.8: External Libraries, Solution Strategy, Section 1.5: Building Block View)
SQL database

gtkd CO0005 | (appears in Section 1.5.8: External Libraries, Section 1.5.4.2.3: undo control flow, Solution Strategy, Sec-
tion 1.5.4.2.4: gui paste from clipboard, Section 1.5: Building Block View)

Toolkit which provides
- Windows and Widgets

- User Input handling

technical strategy CO185 (appears in Solution Strategy)

crystal-facet-uml shall be portable,
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therefore as few as possible 3rd party libraries

shall be linked against:

- To store the data, the sqlite database is used.

- To interact with the user, gtk is use

d.

> crystal-facet-uml application R0244

> gtk4 R0245

-> sqlite3 R0246

user interface strategy CO0186 (appears in Solution Strategy)

The user shall

- focus on the semantics of the diagrams, not on the layout

- be able to order classifiers left-to-right and top-to-bottom

- be forced to use the same elements in different diagrams

crystal-facet-uml shall

- auto-layout classifier locations and

sizes,

- auto-layout features and relationships

- hide the meta-model from the user

> crystal-facet-uml application R0247

1.4.1 Development View: Tools

Development View: Tools DO0007

This diagram shows the tools for designing, implementing, documenting, configuring and building the software.

Development View: Tools )

«design»
crystal
facet
uml
defines generatedl/
code

«package»

deb, rpm

sign
pack items

«source code and user documentation»
c + doxygen + docbook J

feeds

«build»
cmake

«package»
exe/zip

test-env: wine
~——

|

manages

«version control»

git

make: build dependency handler
gcc/mingw: compiler

pack for windows

Development Tools
for development of crystal-facet-uml
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git «version control» C0022 (appears in Development View: Tools)

version control system
manages --> ¢ + doxygen + docbook R0054

cmake «build» C0023 (appears in Development View: Tools)

cmake and cpack are meta-build files which generate e.g. make files, rpm and deb package files.
make : build dependency handler F0001

gee/mingw : compiler FO003

pack items --> deb, rpm R0312

pack for windows --> exe/zip R0994

¢ + doxygen + docbook «source code and user documentation» C0024 (appears in Development View: Tools)

¢ code and doxygen are the source code and documentation formats

feeds --> cmake RO007

crystal facet uml «design» CO0025 (appears in Development View: Tools)

- drafts the software design (using this crystal facet uml tool which is under construction)
defines --> c + doxygen + docbook R0006
deb, rpm «package» C0234 (appears in Development View: Tools)
sign F0057
exe/zip «package» CO0551 (appears in Development View: Tools)
test-env : wine F0147

Development Tools CO0552 (appears in Development View: Tools)

for development of crystal-facet-uml

icon_artist CO0553 (appears in Development View: Tools)

The icon artist is a rust programm that generates icons in various formats.

generated code --> c + doxygen + docbook R0995

1.5 Building Block View

Building Block View D0002
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This diagram shows the layering of the main software modules.

Building Block View )
crystal-facet-uml application
|
main.
pkg |" """ 77 |
|
|
|
77777777777777 1 !
J |
| v
i |
io. . _________ -
pkg §: ——————— N gui.
I LT pkg
|
1 I : [
pencil, : : 1
pkg [ -------- s "
! 1
| | 5
'\ 1 1
,,,,,,, | |
| | |
— —Y | =
— usd ! —
sqlite3 stream.| dzta. L. N c:" gtk4
pkg PKg |<----------= pkg

crystal-facet-uml application CO0178 (appears in Section 1.10.2.1: Program Start and About Window, Section 1.1: Introduc-
tion and Goals, Section 1.1.1: Use Cases on Diagrams, Section 1.1.2: Use Cases on Data Model, Section 1.1.3: Export
Use Cases, Section 1.3: Context And Scope, Section 1.4: Solution Strategy, Building Block View, Section 1.7: Deployment
View, Section 1.10.2.2: Open a Model Database, Section 1.10.2.3: Export Database Model / Diagrams, Section 1.10.2.4:
Navigate and Search and Open multiple Windows, Section 1.10.2.5: Modify / Create / Delete Diagrams and Elements,
Section 1.1.4: Import/Sync Use Cases, Section 1.10.2.6: Undo and Redo, Section 1.10.2.7: Check and Repair Database)

+- R1145
+- R1147
+- R1148
+- R1146

+-- gui.pkg R1151

+-- io.pkg R1149

+-- pencil.pkg R1150
+-- ctrl.pkg R1152

+-- data.pkg R0314

+-- main.pkg R1157
+-- u8stream.pkg R1158
+-- gtk4 R1168

+-- sqlite3 R1169

data.pkg | C0235 |(appears in Section 1.5.1: data: Black Box View, Section 1.5.1.1: data: White Box View, Building Block View)
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«pencil_gui_io_bottom_right» CO0610 (appears in Section 1.5.3: main: Black Box View, Section 1.5.4: gui: Black Box View,
Section 1.5.5: io: Black Box View, Section 1.5.6: pencil: Black Box View, Building Block View)

In structural views, this image indicates the bottom right corner of the area where the application logic is located.

«pencil_gui_io_bottom_left» CO0611 (appears in Section 1.5.3: main: Black Box View, Section 1.5.4: gui: Black Box View,
Section 1.5.5: io: Black Box View, Section 1.5.6: pencil: Black Box View, Building Block View)

In structural views, this image indicates the bottom left corner of the area where the application logic is located.

«pencil_gui_io_top_right» CO0612 (appears in Section 1.5.3: main: Black Box View, Section 1.5.4: gui: Black Box View,
Section 1.5.5: io: Black Box View, Section 1.5.6: pencil: Black Box View, Building Block View)

In structural views, this image indicates the top right corner of the area where the application logic is located.

«pencil_gui_io_top_left» CO0613 (appears in Section 1.5.3: main: Black Box View, Section 1.5.4: gui: Black Box View,
Section 1.5.5: io: Black Box View, Section 1.5.6: pencil: Black Box View, Building Block View)

In structural views, this image indicates the top left corner of the area where the application logic is located.
io.pkg | C0614 | (appears in Section 1.5.3: main: Black Box View, Section 1.5.5: io: Black Box View, Building Block View)
-> pencil.pkg R1161
-> ctrl.pkg R1165
pencil.pkg CO0615 (appears in Section 1.5.6: pencil: Black Box View, Building Block View)
> data.pkg R1166
gui.pkg CO0616 (appears in Section 1.5.3: main: Black Box View, Section 1.5.4: gui: Black Box View, Building Block View)
-> pencil.pkg R1162
-> ctrl.pkg R1164
-> jo.pkg R1167
ctrl.pkg CO0617 (appears in Section 1.5.2: ctrl: Black Box View, Building Block View)
> data.pkg R1163

main.pkg CO0021 (appears in Section 1.5.3: main: Black Box View, Building Block View)
- starts the software

- evaluates command line parameters
~> io.pkg R1159
-> gui.pkg R1160
u8stream.pkg C0030 (appears in Section 1.5.7: u8stream overview, Section 1.5.7.1: u8stream: WhiteBox View, Building
Block View)
provides small, generic utility classes that are independant of the project

gtkd CO0005 (appears in Section 1.5.8: External Libraries, Section 1.5.4.2.3: undo control flow, Section 1.4: Solution Strategy,
Section 1.5.4.2.4: gui paste from clipboard, Building Block View)

Toolkit which provides
- Windows and Widgets
- User Input handling

sqlite3 | CO007 (appears in Section 1.5.8: External Libraries, Section 1.4: Solution Strategy, Building Block View)
SQL database
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1.5.1 data: Black Box View

data: Black Box View D0050

data: Black Box View )

data.pkg

data/storage &

1

1

data/set

data/entity

data_rules

data/storage CO0004 (appears in data: Black Box View, Section 1.5.2: ctrl: Black Box View, Section 1.5.1.1: data: White
Box View, Section 1.5.4: gui: Black Box View, Section 1.5.5: io: Black Box View, Section 1.5.6: pencil: Black Box View,

Section 1.5.1.1.3: Database Readers)

- provides read access to ctrl, pencil and gui components

- provides write acccess to only the ctrl component

- ensures low-level consistency of database: all referenced elements exist.

- sends notifications on changes

data.pkg | C0235 | (appears in data: Black Box View, Section 1.5.1.1: data: White Box View, Section 1.5: Building Block View)

+-- data/set R0890
+-- data/storage R0313
+-- data/entity R0971

+-- data_rules R0972

data/set COS518 (appears in data: Black Box View)

provides specialized containers for structured-data of the data package

data/entity CO0536 (appears in data: Black Box View, Section 1.5.1.1.1: Database Structure, Section 1.5.1.1.1.1: Logical View

on Interactions/Scenarios)

A package that contains the data entities that can be stored, searched, modified in the database.

Also types of their attributes ar edeclared here.

data_rules CO0537 (appears in data: Black Box View)

a set of methods that state what combination of attributes in related entities is allowed
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1.5.1.1 data: White Box View

data: White Box View D0009

This diagram shows the main classes in the data package.

data: White Box View )

data.pkg

data/storage

data_database_writer

lUSES

«ro»
data_database_reader has

data_database

change_lock: GMutex
list: data_database_listener
revision

has

sql:create()
sql:execute()

data_database CO0037 (appears in Section 1.5.1.2.1: Concurrent database access, data: White Box View, Section 1.5.1.2.2:
Using database iterators, Section 1.6.2.1: Mutexed data structures, Section 1.5.1.1.3: Database Readers, Section 1.5.1.2:
data: Runtime View)

- wraps the sqlite database
- knows the current status and filename
- opens and closes the database

- manages the list of listeners and notifies changes

change_lock : GMutex F0124
A single, central lock for ctrl package and data_database class.

A single lock prevents dead locks.

list: data_database_listener F0126

revision F0148
a revision identifier allows to check if the database contents has changed.
This is interesting e.g. to decide if the current database contents is already stored to disk or not - or to decide if a cache is
still up to date or not.
sql:create() FO0127
sql:execute() FO128
data_database_reader «ro» CO0038 (appears in data: White Box View, Section 1.5.5.2: io: Runtime View, Section 1.6.2.2:
Separate data structures per thread, Section 1.5.1.1.3: Database Readers)

- reads data from the database
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has o-- data_database R0028

data_database_writer CO0039 (appearsin Section 1.5.1.2.1: Concurrent database access, data: White Box View, Section 1.5.1.2:
data: Runtime View)

- writes changes to the database
- ensures low-level consistency of the database, e.g. all foreign keys point to existing rows (referential integrity)

- retrieves the old, changed values for the undo/redo list
uses --> data_database_reader R0027
has o-- data_database R0029
data/storage C0004 (appears in Section 1.5.1: data: Black Box View, Section 1.5.2: ctrl: Black Box View, data: White Box

View, Section 1.5.4: gui: Black Box View, Section 1.5.5: io: Black Box View, Section 1.5.6: pencil: Black Box View,
Section 1.5.1.1.3: Database Readers)

- provides read access to ctrl, pencil and gui components
- provides write acccess to only the ctrl component
- ensures low-level consistency of database: all referenced elements exist.

- sends notifications on changes
+-- data_database_writer R0040
+-- data_database_reader R0041
+-- data_database R0042
data.pkg | C0235 | (appears in Section 1.5.1: data: Black Box View, data: White Box View, Section 1.5: Building Block View)

+-- data/storage R0313

1.5.1.1.1 Database Structure

Database Structure DO0015

This diagram shows the tables and relationships of the database.
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Database Structure )

data/entity

diagrams relationships
id: int64_t <optional» id: int64_t
diagram_type: enum jparent main_type: enum
name name
description e o description
diagramelements id: int64._t J
main_type: enum tol | From
id: int64_t stereotype from
display_flags name
description features
id: int64_t
main_type: enum
«optional» key (name)
focused_feature value (type)
description

classifiers CO0080 (appears in Database Structure, Section 1.9.3.1: Details on Classifier or Relationship Sel., Section 1.9.2.1:
Details on simple data structure, Section 1.9.3.2: Details on Classifier Selected View, Section 1.9.3.3: Classifier and
Port/Lifeline selection def view, Section 1.5.1.1.1.1: Logical View on Interactions/Scenarios, Section 1.5.6.1.2: pen-
cil.layout package, Section 1.9.3.4: DATA_CLASSIFIER _TYPE_INTERACTION, Section 1.9.3.5: 2 types of Relation-
ships, Section 1.12.3: Model Terms)

Classifiers are the nodes of the model.

id : int64_t F0012

main_type : enum F0017

stereotype F0018
name F0019
description F0020

*_- features R0210

relationships CO0081 (appearsin Database Structure, Section 1.9.3.1: Details on Classifier or Relationship Sel., Section 1.9.2.1:
Details on simple data structure, Section 1.9.3.2: Details on Classifier Selected View, Section 1.9.3.3: Classifier and
Port/Lifeline selection def view, Section 1.5.1.1.1.1: Logical View on Interactions/Scenarios, Section 1.5.6.1.2: pen-
cil.layout package, Section 1.9.3.4: DATA_CLASSIFIER _TYPE_INTERACTION, Section 1.9.3.5: 2 types of Relation-
ships, Section 1.12.3: Model Terms)

Relationships are the edges of the model.

They associate 2 items, which are of type:

- 2 classifiers or

- 1 classifier and 1 feature or

- 2 features.

id : int64_t F0014

main_type : enum F0021
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name F0022

description F0023

from --> classifiers R0096

to --> classifiers R0097

from «optional» --> features R0205
to «optional» --> features R0206

diagramelements CO0082 (appears in Database Structure, Section 1.9.3.3: Classifier and Port/Lifeline selection def view,
Section 1.5.1.1.1.1: Logical View on Interactions/Scenarios, Section 1.12.3: Model Terms)

A diagramelement defined which classifier shall be shown in a diagram. In case that a lifeline (special type of feature)
shall be shown, the focused_feature selects the right lifeline.

id : int64_t FOO016

display_flags F0031
--> diagrams R0100
--> classifiers R0101

focused_feature «optional» --> features R0204

to select one of possibly several lifelines

features | CO0083 | (appears in Database Structure, Section 1.9.3.1: Details on Classifier or Relationship Sel., Section 1.9.2.1:
Details on simple data structure, Section 1.9.3.2: Details on Classifier Selected View, Section 1.9.3.3: Classifier and
Port/Lifeline selection def view, Section 1.5.1.1.1.1: Logical View on Interactions/Scenarios, Section 1.5.6.1.2: pen-
cil.layout package, Section 1.9.3.4: DATA_CLASSIFIER _TYPE_INTERACTION, Section 1.9.3.5: 2 types of Relation-
ships, Section 1.12.3: Model Terms)

Features describe properties or operations or ports of a classifier.

A special type of feature is the lifeline which is represents the classifiers lifetime in a special interaction scenario.
id : int64_t FOO013

main_type : enum F0024

key (name) F0025

value (type) F0026

description F0027

diagrams CO0084 (appears in Database Structure, Section 1.9.3.1: Details on Classifier or Relationship Sel., Section 1.9.3.2:
Details on Classifier Selected View, Section 1.9.3.3: Classifier and Port/Lifeline selection def view, Section 1.5.1.1.1.1:
Logical View on Interactions/Scenarios, Section 1.9.3.4: DATA_CLASSIFIER _TYPE_INTERACTION, Section 1.9.3.5: 2
types of Relationships, Section 1.12.3: Model Terms)

Diagrams are the views onto the model. Each view shows a part of the model from a selected viewpoint (aspect to show)

id : int64_t FOO15
diagram_type : enum F0028

name F0029




self_architecture

35/198

description F0030

parent «optional» --> diagrams R0099

data/entity CO0536 (appears in Section 1.5.1: data: Black Box View, Database Structure, Section 1.5.1.1.1.1: Logical View on
Interactions/Scenarios)

A package that contains the data entities that can be stored, searched, modified in the database.

Also types of their attributes ar edeclared here.

+-- diagramelements R0973

+-- diagrams R(0974

+-- classifiers R0975

+-- relationships R0976

+-- features R0977

+-- head R0978

head CO0538 (appears in Database Structure)

The head table contains some project-specific settings

1.5.1.1.1.1 Logical View on Interactions/Scenarios

Logical View on Interactions/Scenarios D0134

This diagram shows the tables and relationships of the database.

Logical View on Interactions/Scenarios

)

data/entity

«optional

parent

diagrams relationships
«omitted»
id: int64_t Interaction id: int64_t
diagram_type: enum < (| main_type: enum
name name
description classifiers o description
diagramelements id: i"tf;'—t | onal
main_type: enum v g
id: int64_t — stereotype : from t?J ffrom
display_flags name
description features
«optional» id: int64_t
focused_feature T \__| main_type: enum
—~ key (name)
value (type)
description
«subtype» «subtype» J
InteractionUse Lifeline




self _architecture 36/198

data/entity CO0536 (appears in Section 1.5.1: data: Black Box View, Section 1.5.1.1.1: Database Structure, Logical View on
Interactions/Scenarios)

A package that contains the data entities that can be stored, searched, modified in the database.

Also types of their attributes ar edeclared here.
+-- InteractionUse R1128

+-- Interaction R1126

+-- diagramelements R0973

+-- diagrams R0974

+-- classifiers R0975

+-- relationships  R0976

+-- features R0977

+-- Lifeline R1124

diagrams CO0084 (appears in Section 1.5.1.1.1: Database Structure, Section 1.9.3.1: Details on Classifier or Relationship
Sel., Section 1.9.3.2: Details on Classifier Selected View, Section 1.9.3.3: Classifier and Port/Lifeline selection def view,
Logical View on Interactions/Scenarios, Section 1.9.3.4: DATA_CLASSIFIER _TYPE_INTERACTION, Section 1.9.3.5: 2
types of Relationships, Section 1.12.3: Model Terms)

Diagrams are the views onto the model. Each view shows a part of the model from a selected viewpoint (aspect to show)
id : int64_t FOO15

diagram_type : enum F0028

name F0029

description F0030

parent «optional» --> diagrams R0099

diagramelements CO0082 (appears in Section 1.5.1.1.1: Database Structure, Section 1.9.3.3: Classifier and Port/Lifeline
selection def view, Logical View on Interactions/Scenarios, Section 1.12.3: Model Terms)

A diagramelement defined which classifier shall be shown in a diagram. In case that a lifeline (special type of feature)
shall be shown, the focused_feature selects the right lifeline.

id : int64_t FOO016

display_flags F0031
--> diagrams RO100
--> classifiers R0101

focused_feature «optional» --> features R0204

to select one of possibly several lifelines

classifiers CO0080 (appearsin Section 1.5.1.1.1: Database Structure, Section 1.9.3.1: Details on Classifier or Relationship Sel.,
Section 1.9.2.1: Details on simple data structure, Section 1.9.3.2: Details on Classifier Selected View, Section 1.9.3.3:
Classifier and Port/Lifeline selection def view, Logical View on Interactions/Scenarios, Section 1.5.6.1.2: pencil.layout
package, Section 1.9.3.4: DATA_CLASSIFIER _TYPE_INTERACTION, Section 1.9.3.5: 2 types of Relationships, Sec-
tion 1.12.3: Model Terms)

Classifiers are the nodes of the model.




self _architecture 37/198

id : int64_t FOO12
main_type : enum F0017
stereotype F0018
name F0019
description F0020

*-- features R0210

relationships CO0081 (appears in Section 1.5.1.1.1: Database Structure, Section 1.9.3.1: Details on Classifier or Relationship
Sel., Section 1.9.2.1: Details on simple data structure, Section 1.9.3.2: Details on Classifier Selected View, Section 1.9.3.3:
Classifier and Port/Lifeline selection def view, Logical View on Interactions/Scenarios, Section 1.5.6.1.2: pencil.layout
package, Section 1.9.3.4: DATA_CLASSIFIER _TYPE_INTERACTION, Section 1.9.3.5: 2 types of Relationships, Sec-
tion 1.12.3: Model Terms)

Relationships are the edges of the model.
They associate 2 items, which are of type:
- 2 classifiers or

- 1 classifier and 1 feature or

- 2 features.
id : int64_t FOO14
main_type : enum F0021
name F0022
description F0023
from --> classifiers R0096
to --> classifiers R0097
from «optional» --> features R0205
to «optional» --> features R0206
features CO0083 (appears in Section 1.5.1.1.1: Database Structure, Section 1.9.3.1: Details on Classifier or Relationship Sel.,
Section 1.9.2.1: Details on simple data structure, Section 1.9.3.2: Details on Classifier Selected View, Section 1.9.3.3:
Classifier and Port/Lifeline selection def view, Logical View on Interactions/Scenarios, Section 1.5.6.1.2: pencil.layout

package, Section 1.9.3.4: DATA_CLASSIFIER _TYPE_INTERACTION, Section 1.9.3.5: 2 types of Relationships, Sec-
tion 1.12.3: Model Terms)

Features describe properties or operations or ports of a classifier.

A special type of feature is the lifeline which is represents the classifiers lifetime in a special interaction scenario.
id : int64_t FOO013

main_type : enum F0024

key (name) F0025

value (type) F0026

description F0027
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Lifeline «subtype» C0594 (appears in Logical View on Interactions/Scenarios)

The focused_feature of a diagramelement associates this lifeline with an interaction.

--I> features R1125

Interaction «omitted» CO0595 (appears in Logical View on Interactions/Scenarios)

An interaction is not implemented, it simply is represented by a diagram.

This has the advantage of keeping the database structure simple.

This has the disadvantage that

- the model-elements are not clearly separated from the view definitions

--I> diagrams R1127

InteractionUse «subtype» CO0596 (appears in Logical View on Interactions/Scenarios)

An instance of an interaction is a classifier.

--I> classifiers R1129

1.5.1.1.2 JSON Storage Format

JSON Storage Format DO0089

JSON Storage Format )

data P
exchange
with
external
scripts

«includes»

human Constant
readable| arefine» order for
foreign ! unchanged|™ = ~
keys parts
mergetool
(manual)
A Disambiguation
| of non-unique
! IDs
|
|
|
|
|
|

«refine»

P

git

merge

3

1
|
— — — L «refine»

«includes»

line-

based
data |-
entries

git
blame

A
I

|
|cincludes»

git P
support

</

«refine»

git merge CO0361 (appears in JSON Storage Format)
git mergetool (manual) C0362 (appears in JSON Storage Formart)

git blame CO0363 (appears in JSON Storage Format)
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Disambiguation of non-unique IDs CO0368 (appears in JSON Storage Format)
Disambiguation of non-unique IDs of
- classifiers
- features
- relationships
- diagrams

- diagramelements
> git merge RO0516

human readable foreign keys CO0369 (appears in JSON Storage Format)
Foreign keys shall be human readable.

Therefore not only uuids but also the classifier names are stated in the json files.

> git mergetool (manual) RO518

data exchange with external scripts «req» CO0370 (appears in JSON Storage Format, Section 1.1.4: Import/Sync Use Cases)

git support «req» CO0371 (appears in JSON Storage Format, Section 1.1.4: Import/Sync Use Cases)
The model shall be stored in git in a way that
git blame shows changed data entries,
git merge can automatically merge

git mergetool allows to manually merge
> git blame RO0519
~> git merge R0520
> git mergetool (manual) R0521
line-based data entries CO0372 (appears in JSON Storage Format)
> git support R0523

Constant order for unchanged parts C0420 (appears in JSON Storage Format, Section 1.5.5.1.2: data_model_traversal)

When merging two text files that have parts in common (the unchanged parts), then it is important that these unchanged
parts occur in the same order in both files.

> git merge R0641

1.5.1.1.3 Database Readers

Database Readers DO0116
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Database Readers )
data/storage &)
«ro» «ro»
«rw»
manages open/close data_ data data_
lifecycle database_ da ta;aase database_
( diagram_ - text_
head
reader search
«ro»
data_
database_
. g %ﬁ
classifier_
reader
manages
open/close
«ro» lifecycle

data_
\e| database_

reader data_database

change_lock: GMutex
1 list: data_database_listener
- revision
has sql:create()
sql:execute()

data_database_reader «ro» CO0038 (appears in Section 1.5.1.1: data: White Box View, Section 1.5.5.2: io: Runtime View,
Section 1.6.2.2: Separate data structures per thread, Database Readers)

- reads data from the database

has o-- data_database R0028
manages open/close lifecycle *-- data_database_classifier_reader R0899
manages open/close lifecycle *-- data_database_diagram_reader R0900

data_database CO0037 (appears in Section 1.5.1.2.1: Concurrent database access, Section 1.5.1.1: data: White Box View,
Section 1.5.1.2.2: Using database iterators, Section 1.6.2.1: Mutexed data structures, Database Readers, Section 1.5.1.2:
data: Runtime View)

- wraps the sqlite database
- knows the current status and filename
- opens and closes the database

- manages the list of listeners and notifies changes

change_lock : GMutex F0124
A single, central lock for ctrl package and data_database class.

A single lock prevents dead locks.

list: data_database_listener F0126

revision F0148
a revision identifier allows to check if the database contents has changed.

This is interesting e.g. to decide if the current database contents is already stored to disk or not - or to decide if a cache is
still up to date or not.

sql:create() FO0127

sql:execute() FO128
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data/storage CO0004 (appears in Section 1.5.1: data: Black Box View, Section 1.5.2: ctrl: Black Box View, Section 1.5.1.1:
data: White Box View, Section 1.5.4: gui: Black Box View, Section 1.5.5: io: Black Box View, Section 1.5.6: pencil: Black

Box View, Database Readers)

- provides read access to ctrl, pencil and gui components

- provides write acccess to only the ctrl component

- ensures low-level consistency of database: all referenced elements exist.

- sends notifications on changes

+-- data_database_reader R0041
+-- data_database R0042
+-- data_database_head R0891
+-- data_database_text_search R0892
+-- data_database_classifier_reader R0895
+-- data_database_diagram_reader R0896
data_database_head «rw» CO0519 (appears in Database Readers)
o-- data_database R0893
data_database_text_search «ro» CO0520 (appears in Database Readers)
o-- data_database R0894
data_database_classifier_reader «ro» CO0521 (appears in Database Readers)
0-- data_database R0898
data_database_diagram_reader «ro» C0522 (appears in Database Readers)

0-- data_database R0897

1.5.1.1.3.1 Data lterators

Data Iterators DO0122

Iterators wrap sql statements.
These iterate over a list of sql result.

See Section 1.5.1.2.2: Using database iterators for the basic usage concept.
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Data Iterators )

data_ N
. data_diagram_
diagramelement | .
m——— iterator
iterator
data_classifier_ data_feature_
iterator iterator
data_database_ data_‘ .
relationship_
borrowed_stmt .
J iterator
L

data_search_

result_iterator
4 statements for 4 tables -

data_database_borrowed_stmt C0545 (appears in Data Iterators)

synchronizes acces to a database sql statement. As long as an iterator uses the statement, no other iterator can be initialized
on this statement.

When an iterator is finished, it must call destroy in order to release the borrow_flag.

data_classifier_iterator CO0546 (appears in Data Iterators)

o-- data_database_borrowed_stmt R0989
data_diagram_iterator CO0547 (appears in Data Iterators)

o-- data_database_borrowed_stmt R(0992
data_diagramelement_iterator C0548 (appears in Data Iterators)

o-- data_database_borrowed_stmt R(0990
data_feature_iterator CO0549 (appears in Data Iterators)

o-- data_database_borrowed_stmt R0991
data_relationship_iterator CO0550 (appears in Data Iterators)

o-- data_database_borrowed_stmt R0993

data_search_result_iterator CO0585 (appears in Data Iterators)
From a usage perspective, the data search result iterator is like the other iterators.
When looking at the internal structure, one sees that it works slightly different:
- It queries multiple databases one after the other

- It filters the query results if returned results are not visible in a diagram

4 statements for 4 tables o-- data_database_borrowed_stmt R1082
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1.5.1.2 data: Runtime View

data: Runtime View DO0130

This diagram shows the simple concept of reading and writing to the database.

Note that any module may read from the database.

Writing should be done via the controller

r1:data_
database_
reader

v

v

5
L get_feature

v

data: Runtime View )
% :data_ :data_
thread-1 database database_
writer

, |

] !

| open | |
|

: : init (:data_database) |

| | |

| ' >

| init (:data,z{atabase, r1) |

| | |

| | get_diagram |

| | |

| | '

| | get_classifier |

| | >

| set_f?ature

lemm oo o ____

| | N

| deitroy T

: : destroy :

e
| close | |

v

thread-1 CO0241 (appearsin Section 1.5.1.2.1: Concurrent database access, Section 1.5.1.2.2: Using database iterators, data:

Runtime View)

open -->> data_database R1083

init (:data_database) -->> rl :data_database_reader R1085

init (:data_database, r1) -->> data_database_writer R1086

get_diagram -->> rl :data_database_reader R1087

get_classifier -->> rl :data_database_reader R1088

set_feature -->> data_database_writer R1089

destroy -->> data_database_writer R1091

destroy -->> rl :data_database_reader R1092

close -->> data_database R1084

data_database CO0037 (appearsin Section 1.5.1.2.1: Concurrent database access, Section 1.5.1.1: data: White Box View, Sec-
tion 1.5.1.2.2: Using database iterators, Section 1.6.2.1: Mutexed data structures, Section 1.5.1.1.3: Database Readers,

data: Runtime View)

- wraps the sqlite database
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- knows the current status and filename
- opens and closes the database

- manages the list of listeners and notifies changes

data_database_writer CO0039 (appears in Section 1.5.1.2.1: Concurrent database access, Section 1.5.1.1: data: White Box
View, data: Runtime View)

- writes changes to the database
- ensures low-level consistency of the database, e.g. all foreign keys point to existing rows (referential integrity)

- retrieves the old, changed values for the undo/redo list
get_feature -->> rl :data_database_reader R1090
->> thread-1 R1172

rl :data_database_reader C0244 (appearsin Section 1.5.1.2.1: Concurrent database access, Section 1.5.1.2.2: Using database
iterators, data: Runtime View)

1.5.1.2.1 Concurrent database access

Concurrent database access DO0057

For multithreading concept see Section 1.6.2: Multithreading in GUI Mode.

Concurrent database access )

% o :data_ cdata_ r1 :data_
thread database database | database_|
-1 writer reader

]
-
open l ' .
| Lnit(:data,datatase)
D | getdawbaseprr |

init(:data_datpbase, r1)

get_diagram

Locks needed here
The data_database_writer
can handle only one
client-thread at a time.

|
.
|
|
|
| |
T > | AN
' |
|

get_classifier
set_featu re

get_database_ptr

Locking is ensured by
the calling ctrl_controller.

thread-1 CO0241 (appears in Concurrent database access, Section 1.5.1.2.2: Using database iterators, Section 1.5.1.2: data:
Runtime View)

open -->> data_database R0320

init(:data_database) -->> rl :data_database_reader R0326
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init(:data_database, r1) -->> data_database_writer R0324
get_diagram -->> rl :data_database_reader R0332
get_classifier -->> rl :data_database_reader R0333
set_feature -->> data_database_writer R0334
destroy -->> data_database_writer R0325
destroy -->> rl :data_database_reader R0329
close -->> data_database R0321

thread-2 «not-yet-implemented» C0242 (appears in Concurrent database access)
init(:data_database) -->> 12 :data_data base_reader R0327
get_diagram -->> r2 :data_data base_reader R0330
get_classifier -->> r2 :data_data base_reader R0331
destroy -->> r2 :data_data base_reader R0328

data_database CO0037 (appears in Concurrent database access, Section 1.5.1.1: data: White Box View, Section 1.5.1.2.2:
Using database iterators, Section 1.6.2.1: Mutexed data structures, Section 1.5.1.1.3: Database Readers, Section 1.5.1.2:
data: Runtime View)

- wraps the sqlite database
- knows the current status and filename
- opens and closes the database

- manages the list of listeners and notifies changes

data_database_writer CO0039 (appearsin Concurrent database access, Section 1.5.1.1: data: White Box View, Section 1.5.1.2:
data: Runtime View)

- writes changes to the database
- ensures low-level consistency of the database, e.g. all foreign keys point to existing rows (referential integrity)

- retrieves the old, changed values for the undo/redo list
get_feature -->> rl :data_database_reader R0335
get_database_ptr -->> data_database R0340

->> thread-1 R0337

rl :data_database_reader CO0244 (appears in Concurrent database access, Section 1.5.1.2.2: Using database iterators, Sec-
tion 1.5.1.2: data: Runtime View)

get_database_ptr -->> data_database R0338
->> thread-1 R1173

-->> data_database_writer R0336
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r2 :data_data base_reader C0245 (appearsin Concurrent database access)
In the current implementation, the software runs single-threaded.
If running multiple threads,
a possible implementation is that the data_database object
exists just once and provides an sqlite3 connection object
in SQLITE_CONFIG_SERIALIZED mode
(see https://sqlite.org/threadsafe.html )
Every thread gets its own readers and writers
(to separate the statements-with-bound-variables
and statement-string-buffers)
There is a chance that thread-2 performs multiple independant queries
while thread-1 performs a write transaction.
This is expected to not cause a problem,

given the current sequences of statements.
get_database_ptr -->> data_database R0339

->> thread-2 R1174

Locks needed here C0425 (appears in Concurrent database access)
The data_database_writer
can handle only one
client-thread at a time.
Locking is ensured by

the calling ctrl_controller.

--> data_database_writer R0659

1.5.1.2.2 Using database iterators

Using database iterators DO0131

This diagram shows the dynamic aspects of iterators, see Section 1.5.1.1.3.1: Data Iterators.




self_architecture

47/198

Using database iterators )
% :data_ :some_ r1:data_
thread-1 database iterator database_
reader
' | | T
| | | |
| open | | |
| . , |
| I'init( :data_database) i |
| | | €——-——=-=-=-—-- | *********** N
| | ' !
| | > | !
ini |
| Ili\lt ! . | |
| get_classifiers( :some_iterator ) | | ...get classifiers can be:
| hasLnext 4 | | called again |
> |
| n%xt | | |
|
: has|next | : |
> |
| néxt | |
| >
B > repeat
| deﬁtroy | after deJtroy
| | | <= mmT T Formmm-
| | >
[ | destroy [ [
_—
| close | |
| | | |

thread-1 C0241 (appears in Section 1.5.1.2.1: Concurrent database access,

Runtime View)

open -->> data_database R1093

init( :data_database) -->> rl :data_database_reader R1095

init -->> some_iterator R1099

get_classifiers( :some_iterator ) -->> rl :data_database_reader R1098

has_next -->> some_iterator R1100

next -->> some_iterator R1101

has_next -->> some_iterator R1102

next -->> some_iterator R1103

destroy -->> some_iterator R1104

destroy -->> rl :data_database_reader R1096

close -->> data_database R1094

Using database iterators, Section 1.5.1.2: data:

data_database CO0037 (appears in Section 1.5.1.2.1: Concurrent database access, Section 1.5.1.1: data: White Box View,
Using database iterators, Section 1.6.2.1: Mutexed data structures, Section 1.5.1.1.3: Database Readers, Section 1.5.1.2:

data: Runtime View)

- wraps the sqlite database

- knows the current status and filename

- opens and closes the database

- manages the list of listeners and notifies changes

rl :data_database_reader C0244 (appears in Section 1.5.1.2.1: Concurrent database access, Using database iterators, Sec-

tion 1.5.1.2: data: Runtime View)
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some_iterator CO0586 (appears in Using database iterators)
repeat CO0587 (appears in Using database iterators)
... get_classifiers can be called again --> some_iterator R1105

after destroy ... --> some_iterator R1106

1.5.2 ctrl: Black Box View

ctrl: Black Box View DO0051

ctrl: Black Box View )

ctrl.pkg

ctrl gl

ctrl | CO003 | (appears in ctrl: Black Box View, Section 1.5.2.1: ctrl: White Box View, Section 1.5.4: gui: Black Box View,
Section 1.5.2.1.1: ctrl: consistency, Section 1.5.4.2.3: undo control flow, Section 1.5.4.2.4: gui paste from clipboard)

- provides write access to the database

- ensures consistency of the uml-model, e.g. no circular contains-relations, no lifelines if no corresponding diagramelement
exists

uses o-- data/storage R0012

data/storage CO0004 (appears in Section 1.5.1: data: Black Box View, ctrl: Black Box View, Section 1.5.1.1: data: White
Box View, Section 1.5.4: gui: Black Box View, Section 1.5.5: io: Black Box View, Section 1.5.6: pencil: Black Box View,
Section 1.5.1.1.3: Database Readers)

- provides read access to ctrl, pencil and gui components
- provides write acccess to only the ctrl component
- ensures low-level consistency of database: all referenced elements exist.

- sends notifications on changes
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ctrl.pkg CO0617 (appears in ctrl: Black Box View, Section 1.5: Building Block View)

+-- ctrl R1156

1.5.2.1 ctrl: White Box View

ctrl: White Box View DO0010

This diagram shows the main classes in the ctrl package.

ctrl: White Box View )

ctrl_
consistency |
checker

has‘/—<>
v

ctrl_
calls |diagram_

controller

ctrl_diagram_ trigger

post_update_diagram_type

post_create_diagramelement
post_delete_diagramelement

ctrl
ctrl_undo
_redo_list
has
db_writer
db_reader
ctrl_ gl
ctrl_ has multi_
controller step_
changer
calls
ctrl_ calls|
classifier_
has controller
call{
calls
ctrl_classifier_ —
trigger L consistency

post_delete_feature

ctrl_controller C0040 (appears in ctrl: White Box View, Section 1.6.2.1: Mutexed data structures)

- changes the database contents

- maintains the undo redo list

has o-- ctrl_consistency_checker R0030

has o-- ctrl_undo_redo_list R0213

has o-- ctrl_ classifier_ controller R0216

has o-- ctrl_ diagram_ controller R0218

ctrl_consistency_checker CO0041 (appears in ctrl: White Box View)

- checks and repairs a database

ctrl | C0003 | (appears in Section 1.5.2: ctrl: Black Box View, ctrl: White Box View, Section 1.5.4: gui: Black Box View,
Section 1.5.2.1.1: ctrl: consistency, Section 1.5.4.2.3: undo control flow, Section 1.5.4.2.4: gui paste from clipboard)

- provides write access to the database

- ensures consistency of the uml-model, e.g. no circular contains-relations, no lifelines if no corresponding diagramelement

exists
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+-- ctrl_controller R0043

+-- ctrl_consistency_checker R0044
+-- ctrl_multi_step_changer R0605
+-- ctrl_ classifier_ trigger R0221
+-- consistency R0732

+-- ctrl_ diagram_ controller R0217
+-- ctrl_ classifier_ controller R0215
+-- ctrl_undo_redo_list R0211

+-- ctrl_ diagram_ trigger R0212

ctrl_undo_redo_list CO153 (appears in ctrl: White Box View)

manages a list of actions to be undone or/and redone.

When performing undo or redo operations, this is done directly to the data_database_writer_t, not to the ctrl_controller

which could start an endless-recursion.
db_writer F0113

db_reader FO114

ctrl_ diagram_ trigger CO0154 (appears in ctrl: White Box View, Section 1.5.2.1.2: consistency sequence)

ensures that application level policies on the model are adhered whenever diagrams are modified.
post_update_diagram_type F0109
post_create_diagramelement FO0110
post_delete_diagramelement FO111
--> consistency R0733

ctrl_ classifier_ controller CO0155 (appears in ctrl: White Box View, Section 1.5.2.1.2: consistency sequence)

performs changes on classifier, feature and relationship tables

calls --> ctrl_ classifier_ trigger R0738

ctrl_ diagram_ controller CO156 (appears in ctrl: White Box View, Section 1.5.2.1.2: consistency sequence)

performs changes on diagram and diagramelement tables

calls --> ctrl_ diagram_ trigger R0219

ctrl_ classifier_ trigger CO0157 (appears in ctrl: White Box View, Section 1.5.2.1.2: consistency sequence)

ensures that application level policies on the model are adhered whenever classifiers are modified.

post_delete_feature FO0112

after deleting a lifeline, all references from diagramelements have to be removed.

--> consistency R0734
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ctrl_multi_step_changer CO0407 (appears in ctrl: White Box View)
performs multi-step operations:
- delete a set of objects
- try create either with proposed

or with auto-generated id
calls --> ctrl_ diagram_ controller R0606
calls --> ctrl_ classifier_ controller R0607
consistency CO0469 (appears in ctrl: White Box View, Section 1.5.2.1.1: ctrl: consistency)

calls --> ctrl_ classifier_ controller R0735

1.5.2.1.1 ctrl: consistency

ctrl: consistency DO0107

ctrl: consistency )
ctrl & ARC_NO_INVISIBLE_ P

«trace»~ — — — — — — — — — — -— > CLASSIFIERS B

! |

consistency| | I

|

| ARC_NO_INVISIBLE_ [| |

! RELATIONSHIPS 1

consis tency_drop_ |- - e — > :
invisibles T I«trace»

| |

| |

ltracen |

| |

| |

| |

v |

All model elements Pl

must be visible <!

\

consis tency_lifeline I

-0 1
| I«trace»

! ARC_LIFELINES_AT_ '> |

15| INTERACTIONS -

consis tency_ drop_ invisibles C0468 (appears in ctrl: consistency, Section 1.5.2.1.2: consistency sequence)

This class cares about deleting model elements that are not visible anymore.
-> ARC_NO_INVISIBLE_CLASSIFIERS R0749

~> ARC_NO_INVISIBLE_RELATIONSHIPS R0750

consis tency_ lifeline C0470 (appears in ctrl: consistency, Section 1.5.2.1.2: consistency sequence)

This class cares about creating and deleting lifelines depending on the surrounding diagram type.

~> ARC_LIFELINES_AT INTERACTIONS R0745
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consistency CO0469 (appears in Section 1.5.2.1: ctrl: White Box View, ctrl: consistency)
+-- consis tency_ drop_ invisibles R0736
+-- consis tency_ lifeline R0737

ARC_LIFELINES_AT_INTERACTIONS «spec» C0476 (appears in ctrl: consistency)
Lifelines shall exist for all elements in interaction diagrams.
Lifelines shall not exist for any element in non-interaction diagrams.
Rationale:
Lifelines shall be managed (created/deleted) by crystal-facet-uml automatically.

Lifelines are visible only in interaction diagrams, so they have to be deleted in non-interaction diagrams.

-> All model elements must be visible R0748

All model elements must be visible «req» C0467 (appears in Section 1.1.2: Use Cases on Data Model, ctrl: consistency)
Whatever elements are stored in the model,
these must be visible in some diagram.
Otherwise 1) these cannot be reviewed and

2) their intention is unclear.

ctrl | C0003 | (appears in Section 1.5.2: ctrl: Black Box View, Section 1.5.2.1: ctrl: White Box View, Section 1.5.4: gui: Black
Box View, ctrl: consistency, Section 1.5.4.2.3: undo control flow, Section 1.5.4.2.4: gui paste from clipboard)

- provides write access to the database

- ensures consistency of the uml-model, e.g. no circular contains-relations, no lifelines if no corresponding diagramelement
exists

+-- consistency R0732

ARC_NO_INVISIBLE_CLASSIFIERS «spec» CO0477 (appears in ctrl: consistency)

When there is no diagram showing a classifier, this classifier shall not exist.

--> All model elements must be visible R0751

ARC_NO_INVISIBLE_RELATIONSHIPS «spec» C0478 (appears in ctrl: consistency)

When there is no diagram showing a relationship, this relationship shall not exist.

--> All model elements must be visible R0752

1.5.2.1.2 consistency sequence

consistency sequence DO0109
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consistency sequence )

gui gl ctrl_ ctrl_ ctrl_ ctrl_ consis consis
diagram_ | diagram | |classifier_| classifier_| |tency_ tency_
controller| trigger | |controller| trigger drop_ lifeline
| invisibles
| | | |

|
udelte_diagramLtype | delete_ i |
post_update_diagram_typ | lifelihes f |
| Qost_delete |
feature | delete_feature
|
| o
unlink,’ifeline re-
L update_diagrame Ienuem_focused_feature_i' entrance
SR L Attt I = [N
- iRt IR by
,,,,, puplinlininietiefalininintetieialinliniatie recursion
I r T 1 [

ctrl_ diagram_ controller CO156 (appears in Section 1.5.2.1: ctrl: White Box View, consistency sequence)

performs changes on diagram and diagramelement tables
post_update_diagram_type -->> ctrl_ diagram_ trigger R0758
->> consis tency_ lifeline R0761
->> consis tency_ lifeline R0771
->> gui RO767

ctrl_ classifier_ controller CO0155 (appears in Section 1.5.2.1: ctrl: White Box View, consistency sequence)

performs changes on classifier, feature and relationship tables
post_delete_feature -->> ctrl_ classifier_ trigger R0756
->> consis tency_ lifeline R0764
-->> consis tency_ lifeline R0770

ctrl_ diagram_ trigger CO0154 (appears in Section 1.5.2.1: ctrl: White Box View, consistency sequence)

ensures that application level policies on the model are adhered whenever diagrams are modified.
delete_lifelines -->> consis tency_ lifeline R0753
create_lifelines -->> consis tency_ lifeline R0754

->> ctrl_ diagram_ controller R0766

ctrl_ classifier_ trigger CO0157 (appears in Section 1.5.2.1: ctrl: White Box View, consistency sequence)

ensures that application level policies on the model are adhered whenever classifiers are modified.
unlink_lifeline -->> consis tency_ lifeline R0755

->> ctrl_ classifier_ controller R0763
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consis tency_ drop_ invisibles C0468 (appears in Section 1.5.2.1.1: ctrl: consistency, consistency sequence)

This class cares about deleting model elements that are not visible anymore.

consis tency_ lifeline CO0470 (appears in Section 1.5.2.1.1: ctrl: consistency, consistency sequence)

This class cares about creating and deleting lifelines depending on the surrounding diagram type.
delete_feature -->> ctrl_ classifier_ controller R0759
update_diagramelement_focused_feature_id -->> ctrl_ diagram_ controller R0760

->> ctrl_ classifier_ trigger R0762

->> ctrl_ diagram_ trigger R0765
create_feature -->> ctrl_ classifier_ controller R0768
update_diagramelement_focused_feature_id -->> ctrl_ diagram_ controller R0769

->> ctrl_ diagram_ trigger R0772

gui | C0001 (appears in Section 1.5.4.1: gui: White Box View, Section 1.5.4: gui: Black Box View, consistency sequence)
allows a user
- to select the database
- to export diagrams in various formats
- to navigate and search in the uml-model

- to modify the uml-model interactively
update_diagram_type -->> ctrl_ diagram_ controller R0757
re-entrance by recursion C0479 (appears in consistency sequence)

> consis tency_ lifeline R0797

1.5.3 main: Black Box View

main: Black Box View D0097
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main: Black Box View )

main.pkg

main. main_

c ——>|commands
calls

main.c CO0073 (appears in main: Black Box View)
calls --> main_commands R0630
main.pkg C0021 (appears in main: Black Box View, Section 1.5: Building Block View)
- starts the software
- evaluates command line parameters
+-- main.c R0090
+-- main_commands R0629
-> jo.pkg R1159
-> gui.pkg R1160
main_commands CO0415 (appears in main: Black Box View)

«pencil_gui_io_bottom_right» CO0610  (appears in main: Black Box View, Section 1.5.4: gui: Black Box View, Section 1.5.5:
io: Black Box View, Section 1.5.6: pencil: Black Box View, Section 1.5: Building Block View)
In structural views, this image indicates the bottom right corner of the area where the application logic is located.
«pencil_gui_io_top_right» CO0612 (appears in main: Black Box View, Section 1.5.4: gui: Black Box View, Section 1.5.5: io:
Black Box View, Section 1.5.6: pencil: Black Box View, Section 1.5: Building Block View)
In structural views, this image indicates the top right corner of the area where the application logic is located.
«pencil_gui_io_bottom_left» CO611 (appears in main: Black Box View, Section 1.5.4: gui: Black Box View, Section 1.5.5:
io: Black Box View, Section 1.5.6: pencil: Black Box View, Section 1.5: Building Block View)

In structural views, this image indicates the bottom left corner of the area where the application logic is located.

«pencil_gui_io_top_left» CO0613 (appears in main: Black Box View, Section 1.5.4: gui: Black Box View, Section 1.5.5: io:
Black Box View, Section 1.5.6: pencil: Black Box View, Section 1.5: Building Block View)

In structural views, this image indicates the top left corner of the area where the application logic is located.
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io.pkg | C0614 | (appears in main: Black Box View, Section 1.5.5: io: Black Box View, Section 1.5: Building Block View)

gui.pkg C0616 (appears in main: Black Box View, Section 1.5.4: gui: Black Box View, Section 1.5: Building Block View)

-> jo.pkg R1167

1.5.4 gui: Black Box View

gui: Black Box View D0052

gui: Black Box View )

export_trigger eyport

file output: I of N
file input: I f— uig
clipboard in: Ifgy, layout - — 9

clipboard out: IF j
draw
diagra_n  luses
uses maker
uses uses
data/ &
ctrl®
——>|storage
uses
L )

uses

gui CO0001 | (appears in Section 1.5.4.1: gui: White Box View, gui: Black Box View, Section 1.5.2.1.2: consistency sequence)
allows a user
- to select the database
- to export diagrams in various formats
- to navigate and search in the uml-model

- to modify the uml-model interactively

uses --> ctrl R0O009
uses --> data/storage R0010
draw -- pencil R0909

export - io R0532
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pencil | C0002  (appears in Section 1.5.6.1: pencil: White Box View, gui: Black Box View, Section 1.5.5: io: Black Box View,
Section 1.5.6: pencil: Black Box View)

- renders diagrams to cairo drawing contexts:
this includes

- definnig a grid and

layouting the ekements and

- drawing the elements

- supports user interaction:

this includes

- highlighting of uml-elements

as requested by the gui module,

- allowing the gui module to re-position
the uml-elements

- providing the layout positions

to the gui module
pencil_diagram_maker F0084
layout and draw F(0129

uses --> data/storage R0O11

-- pencil R0907

ctrl | C0003 | (appears in Section 1.5.2: ctrl: Black Box View, Section 1.5.2.1: ctrl: White Box View, gui: Black Box View,
Section 1.5.2.1.1: ctrl: consistency, Section 1.5.4.2.3: undo control flow, Section 1.5.4.2.4: gui paste from clipboard)
- provides write access to the database

- ensures consistency of the uml-model, e.g. no circular contains-relations, no lifelines if no corresponding diagramelement
exists

uses o-- data/storage R0012

«pencil_gui_io_bottom_right» CO0610  (appears in Section 1.5.3: main: Black Box View, gui: Black Box View, Section 1.5.5:
io: Black Box View, Section 1.5.6: pencil: Black Box View, Section 1.5: Building Block View)
In structural views, this image indicates the bottom right corner of the area where the application logic is located.
«pencil_gui_io_top_right» CO0612 (appears in Section 1.5.3: main: Black Box View, gui: Black Box View, Section 1.5.5: io:
Black Box View, Section 1.5.6: pencil: Black Box View, Section 1.5: Building Block View)
In structural views, this image indicates the top right corner of the area where the application logic is located.
«pencil_gui_io_bottom_left» CO0611 (appears in Section 1.5.3: main: Black Box View, gui: Black Box View, Section 1.5.5:
io: Black Box View, Section 1.5.6: pencil: Black Box View, Section 1.5: Building Block View)
In structural views, this image indicates the bottom left corner of the area where the application logic is located.
«pencil_gui_io_top_left» C0613 (appears in Section 1.5.3: main: Black Box View, gui: Black Box View, Section 1.5.5: io:
Black Box View, Section 1.5.6: pencil: Black Box View, Section 1.5: Building Block View)

In structural views, this image indicates the top left corner of the area where the application logic is located.
gui.pkg C0616 | (appears in Section 1.5.3: main: Black Box View, gui: Black Box View, Section 1.5: Building Block View)
+-- gui R1155

io | CO195 (appears in Section 1.5.5.1: io: White Box View, gui: Black Box View, Section 1.5.5: io: Black Box View)
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export_trigger F0085
file output «IF» F0075
file input «IF» F0095
clipboard in «IF» F0074
clipboard out «IF» F0096
uses --> data/storage R0258
uses --> ctrl R0392
draw -- pencil R0908
data/storage CO0004 (appears in Section 1.5.1: data: Black Box View, Section 1.5.2: ctrl: Black Box View, Section 1.5.1.1:

data: White Box View, gui: Black Box View, Section 1.5.5: io: Black Box View, Section 1.5.6: pencil: Black Box View,
Section 1.5.1.1.3: Database Readers)

- provides read access to ctrl, pencil and gui components
- provides write acccess to only the ctrl component
- ensures low-level consistency of database: all referenced elements exist.

- sends notifications on changes

1.5.4.1 gui: White Box View

gui: White Box View DO0011

This diagram shows the main classes in the gui package.

gui: White Box View )

gui

£] £

gui_ gui_
toolbox |e——/clipboard
notify_listenersof P

gui_main_| has e JO_J gui_search_request £l
window % o -
tool search_runner: gui_search_runner_t
has
sketch &J
has
T gui_attributes_editor
gui_
simple name_entry: GtkEntry *
message stereotype: GtkEntry *

- ject_ | type_combo_box: GtkComboBox *
o-user Ehanged description_text_view: GtkTextView *
bJ

commit_button: GtkButton *
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gui_main_window CO0042 (appears in gui: White Box View)

- represents an application window

has *-- gui_toolbox R0226

has *-- gui_attributes_editor R0228

*-- gui_search_request R0354

has *-- sketch R0545

*-- gui_simple_message_to_user R0640

gui_window_manager CO0045 (appears in gui: White Box View)

- starts and stops application windows

has (1..3) o-- gui_main_window RO0033

gui | C0001 (appears in gui: White Box View, Section 1.5.4: gui: Black Box View, Section 1.5.2.1.2: consistency sequence)
allows a user
- to select the database
- to export diagrams in various formats
- to navigate and search in the uml-model

- to modify the uml-model interactively

+-- gui_search_request R0353

+-- gui_clipboard R0942

+-- sketch R0349

+-- gui_simple_message_to_user R0639
+-- gui_toolbox R0225

+-- gui_attributes_editor R0227

+-- gui_window_manager R0045

+-- gui_main_window R0046

gui_toolbox CO0159 (appears in gui: White Box View, Section 1.5.4.1.1: gui search blocks, Section 1.5.4.1.2: gui event notifi-
cations, Section 1.5.4.2.3: undo control flow, Section 1.5.4.2.4: gui paste from clipboard)

controller for the buttons in the tool bar:
- performs the callbacks when the user presses buttons

- switches between search, nav, edit and create mode

notify_listeners F0087
set_selected_tool F0086
-- gui_toolbox R0533
-- gui_toolbox R0534

*-- gui_clipboard R0943
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gui_attributes_editor CO0160 (appears in gui: White Box View, Section 1.5.4.1.2: gui event notifications)

This class manages 5 widgets.
It reads the data of the currently focused object into cache,

it writes back changes to the database (via the controller),

it updates the visible widgets when the focused object or the data changes.

A challenge for implementation is, that

on one hand, it implements the callback functions for 5 gtk widgets
(which look independant if ignoring the internal implementation),
on the other hand, it manages just one cached focused object

(update on user-interaction, reload on change events).
name_entry : GtkEntry * F0039

stereotype : GtkEntry * F0042

type_combo_box : GtkComboBox * F0040
description_text_view : GtkTextView * F0041
commit_button : GtkButton * F0043
object_changed F0088

-- gui_attributes_editor R0535

sketch CO0257 (appears in Section 1.5.4.2.1: activities of sketch area, gui: White Box View, Section 1.5.4.1.1: gui search
blocks, Section 1.5.4.2.2: gui search sequence, Section 1.5.4.1.2: gui event notifications, Section 1.5.4.2.3: undo control

flow, Section 1.5.4.2.4: gui paste from clipboard)

This component is the view and controller for the central sketch widget.

This includes the tree navigation bar and the search result list on the left.

gui_search_request CO0258 (appears in gui: White Box View)
This class manages
- a text entry widget so that the user can enter a search text
- a button that starts the search.
When a search is started,

the gui_search_runner is triggered to execute it.
search_runner : gui_search_runner_t F0083

gui_simple_message_to_user C0419 (appears in gui: White Box View)

This class is the controller for the status bar widgets

gui_clipboard CO0533 (appears in gui: White Box View, Section 1.5.4.2.4: gui paste from clipboard)

abstracts the gtk4 and OS clipboard
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1.5.4.1.1 gui search blocks

gui search blocks D0061

gui search blocks )

gui_toolbox €]

notify_listenerso_f_

sketch £l Set_selected_tool(ﬁ

gui_sketch_ €]

A activate_callback
result_list —

gui_search_runner_get_result_list

gui_search_ €]

.. = runner run
observer_notify

search_entry &)

search_entry C0260 (appears in gui search blocks, Section 1.5.4.2.2: gui search sequence)

This is a set of widgets that allow to enter a search text and to start a search.
run --> gui_search_runner RO0355
gui_search_runner C0261 (appears in gui search blocks, Section 1.5.4.2.2: gui search sequence)
observer_notify --> gui_sketch_result_list R0356
gui_sketch_result_list C0262  (appears in gui search blocks, Section 1.5.4.2.2: gui search sequence, Section 1.5.4.1.2: gui

event notifications)

shows a list of search results

gui_search_runner_get_result_list --> gui_search_runner R1107

sketch CO0257 (appears in Section 1.5.4.2.1: activities of sketch area, Section 1.5.4.1: gui: White Box View, gui search blocks,
Section 1.5.4.2.2: gui search sequence, Section 1.5.4.1.2: gui event notifications, Section 1.5.4.2.3: undo control flow,
Section 1.5.4.2.4: gui paste from clipboard)

This component is the view and controller for the central sketch widget.

This includes the tree navigation bar and the search result list on the left.

+-- gui_sketch_result_list R0357

gui_toolbox CO159 (appears in Section 1.5.4.1: gui: White Box View, gui search blocks, Section 1.5.4.1.2: gui event notifica-
tions, Section 1.5.4.2.3: undo control flow, Section 1.5.4.2.4: gui paste from clipboard)

controller for the buttons in the tool bar:
- performs the callbacks when the user presses buttons

- switches between search, nav, edit and create mode
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notify_listeners F0087
set_selected_tool FO0086
activate_callback --> search_entry R0358
-- gui_toolbox R0533

-- gui_toolbox R0534

1.5.4.1.2 gui event notifications

gui event notifications D0090

gui event notifications )

sketch &
tool_changed_,

sketch_ gui_sketch_|—
result_ area —
list

gui_ €l T

sketch_ gui_sketch |

nav_tree card

callback potify_
gui_ £] isteners

gui_

— toolbox

€]

listenersset_

gui_attributes_editor

IP-sockekelecte

E

Jlame_entry: GtkEntry *

Stereotype: GtkEntry *
type_combo_box: GtkComboBox *
description_text_view: GtkTextView *
commit_button: GtkButton *

bject_

changed

Q request_focus,

gui_toolbox CO159 (appears in Section 1.5.4.1: gui: White Box View, Section 1.5.4.1.1: gui search blocks, gui event notifica-
tions, Section 1.5.4.2.3: undo control flow, Section 1.5.4.2.4: gui paste from clipboard)

controller for the buttons in the tool bar:
- performs the callbacks when the user presses buttons

- switches between search, nav, edit and create mode

notify_listeners F0087
set_selected_tool F0086
-- gui_toolbox R0533
-- gui_toolbox R0534

-- gui_sketch_area R0539
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gui_attributes_editor C0160 (appears in Section 1.5.4.1: gui: White Box View, gui event notifications)
This class manages 5 widgets.
It reads the data of the currently focused object into cache,
it writes back changes to the database (via the controller),
it updates the visible widgets when the focused object or the data changes.
A challenge for implementation is, that
on one hand, it implements the callback functions for 5 gtk widgets
(which look independant if ignoring the internal implementation),
on the other hand, it manages just one cached focused object

(update on user-interaction, reload on change events).

name_entry : GtkEntry * F0039
stereotype : GtkEntry * F0042
type_combo_box : GtkComboBox * F0040
description_text_view : GtkTextView * F0041
commit_button : GtkButton * F0043
object_changed F0088

-- gui_attributes_editor R0535

sketch CO0257 (appears in Section 1.5.4.2.1: activities of sketch area, Section 1.5.4.1: gui: White Box View, Section 1.5.4.1.1:
gui search blocks, Section 1.5.4.2.2: gui search sequence, gui event notifications, Section 1.5.4.2.3: undo control flow,
Section 1.5.4.2.4: gui paste from clipboard)

This component is the view and controller for the central sketch widget.

This includes the tree navigation bar and the search result list on the left.

+-- gui_sketch_result_list R0357
+-- gui_sketch_area R0350
+-- gui_sketch_card R0351
+-- gui_sketch_nav_tree R0546
gui_sketch_nav_tree C0374 (appears in gui event notifications)

gui_sketch_card C0044 (appears in Section 1.5.4.2.2: gui search sequence, gui event notifications)
- maintains the data of one diagram
- displays one diagram
- performs user interaction
like highlighting elements under the mouse pointer
- visualizes order-hints of elements
- handles situation-specific modes
like not selecting lifelines but their classifiers instead
The gui gui_sketch_card is not responsible for
- mapping order-hints to layout-positions

(see Section 1.5.6.1.2: pencil.layout package)
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gui_sketch_area CO0043 (appears in gui event notifications)
Manages the main drawing area:
- layouts its subwidgets,
- loads data-sets from the database,
- reacts on key-+button events,
- handles data-change events,
- controls selection-set

- encapsulates quite complex logic for mouse events

notify_listeners «IP-socket» F0094

tool_changed_callback F0091

-- gui_sketch_area R0538

-- gui_toolbox R0541

-- gui_sketch_area R0543

-- gui_attributes_editor R0544

*-- gui_sketch_nav_tree R0921

*-- gui_sketch_card R0922

*-- gui_sketch_result_list R1123
gui_marked_set CO0535 (appears in gui event notifications, Section 1.5.4.2.3: undo control flow)

glib_signal F0143

notify_focus F0145

request_focus «not-yet-implemented» F0144

-- gui_marked_set R0964

-- gui_marked_set R0965

gui_sketch_result_list C0262  (appears in Section 1.5.4.1.1: gui search blocks, Section 1.5.4.2.2: gui search sequence, gui
event notifications)

shows a list of search results

1.5.4.2 gui: Runtime View

gui: Runtime View D0062
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gui: Runtime View )

( GUI Activities )

[ navigate j [ create j

Sl i G

search C0263 (appears in gui: Runtime View)
navigate C0264 (appears in gui: Runtime View)
edit C0265 (appears in gui: Runtime View)
create CO0266 (appears in gui: Runtime View)
GUI Activities CO0530  (appears in gui: Runtime View)
+-- navigate R0924
+-- create R0925
+-- edit R0926

+-- search R0927

1.5.4.2.1 activities of sketch area

activities of sketch area D0132
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activities of sketch area )

sketch

o
data

changed

callback
layout
subwidgets

®

end
callback

draw
subwidgets

sketch  C0257 | (appears in activities of sketch area, Section 1.5.4.1: gui: White Box View, Section 1.5.4.1.1: gui search blocks,
Section 1.5.4.2.2: gui search sequence, Section 1.5.4.1.2: gui event notifications, Section 1.5.4.2.3: undo control flow,

Section 1.5.4.2.4: gui paste from clipboard)

This component is the view and controller for the central sketch widget.

This includes the tree navigation bar and the search result list on the left.

+-- data changed callback R1110
+-- layout subwidgets R1112
+-- redraw callback R1115
+-- draw subwidgets R1113
+-- end callback R1114
+-- refocus and reload data R1111
data changed callback CO0588 (appears in activities of sketch area)
--> refocus and reload data R1117
refocus and reload data CO0589 (appears in activities of sketch area)
--> layout subwidgets R1118
layout subwidgets C0590 (appears in activities of sketch area)
--> draw subwidgets R1119
draw subwidgets CO0591 (appears in activities of sketch area)
--> end callback R1120

end callback C0592 (appears in activities of sketch area)
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redraw callback C0593 (appears in activities of sketch area)

--> layout subwidgets R1122

1.5.4.2.2 gui search sequence

gui search sequence «reason_chosen» DO0063

@, gui search sequence )
% earch_EI gui_ &) |sketch®™! ui_ gl
SW ntry search_ ketch_
Architect runner result_
| 1 | . list
enter search | | |
stri
s ! |
«g, signal» | | | |
seargh_start_ | .
callblck | | | | Challenge
’ | | | ui_search_runner stores
| | | | the search-text for a re-run
run (text |
| I I q------ Fo----F=mm-
| | ! observer_ngtifly | |
| | - —--- gui_search_ | | l
| | | runner_get_ | | |
| | | result_list | | |
| load data | |
| | | | eaccas,
| | | | Ioadldata g
| | | | [ |
| f | | |
| | next/prev pagé re-run (page) | | |
I I i i i
| | as above | | |
i i i i i
| | T adl | |

search_entry C0260 (appears in Section 1.5.4.1.1: gui search blocks, gui search sequence)

This is a set of widgets that allow to enter a search text and to start a search.

run (text,page) -->> gui_search_runner R0363

gui_search_runner_run
gui_search_runner CO0261 (appears in Section 1.5.4.1.1: gui search blocks, gui search sequence)
observer_notify --> sketch R0364
->> search_entry R1170
->> sketch R1171

gui_sketch_result_list C0262 (appears in Section 1.5.4.1.1: gui search blocks, gui search sequence, Section 1.5.4.1.2: gui
event notifications)

shows a list of search results

SW Architect C0046 (appears in Section 1.1: Introduction and Goals, gui search sequence, Section 1.3: Context And Scope,
Section 1.5.4.2.3: undo control flow, Section 1.5.4.2.4: gui paste from clipboard)

enter search string --> search_entry R0362
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search_start_callback «g_signal» --> search_entry R0361
next/prev page --> sketch R1070

sketch C0257 (appears in Section 1.5.4.2.1: activities of sketch area, Section 1.5.4.1: gui: White Box View, Section 1.5.4.1.1:
gui search blocks, gui search sequence, Section 1.5.4.1.2: gui event notifications, Section 1.5.4.2.3: undo control flow,
Section 1.5.4.2.4: gui paste from clipboard)

This component is the view and controller for the central sketch widget.

This includes the tree navigation bar and the search result list on the left.
gui_search_runner_get_result_list -->> gui_search_runner R1108
load data -->> gui_sketch_card R0367

load_data -->> gui_sketch_result_list R0365

re-run (page) -->> gui_search_runner R1071

gui_search_runner_rerun

gui_sketch_card C0044 (appears in gui search sequence, Section 1.5.4.1.2: gui event notifications)
- maintains the data of one diagram
- displays one diagram
- performs user interaction
like highlighting elements under the mouse pointer
- visualizes order-hints of elements
- handles situation-specific modes
like not selecting lifelines but their classifiers instead
The gui gui_sketch_card is not responsible for
- mapping order-hints to layout-positions

(see Section 1.5.6.1.2: pencil.layout package)
as above CO0581 (appears in gui search sequence)

Challenge CO0583 (appears in gui search sequence)
gui_search_runner stores

the search-text for a re-run

> gui_search_runner R1109

1.5.4.2.3 undo control flow

undo control flow DO0118
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undo control flow )
g [

% gui_ ctrl & gui_ & |sketch®
SW toolbox marked_
Architect set

«g_sijnal» |
2. gui_too|box_undo |

|
_btn_caIIchk | l
I |

| 3. ctrl_contrbller_undo
| ) |
| “5gui- 4| return

| set_ | l
_Dselected_ | |
tool and_, | |

|
|

|

|

|

|

|

|

|

|

|

| 6.fgtkugoggle
| | button_set |
|
|
|
|
|
|
|
|
|
|

active |
L7 gui_toolb x_*_btn_callbaFk

«g_kignal»
I 8. cfu,toPI,changed
9. return
€ - - — - - |
10. return T |

11. gui_mar’(ed_set_requ$st_focused_ |
lediagram — — - — - - — . _ _ _ gui_sketch_arrea_show_diagram
r 13. return T

L 14 return | | | |

P
| | | |

T |
l |
l |
l |
l |
l |
l |
l |
l |
l |
I |
l |
l |
[ |
l |
l |
o |

SW Architect C0046 (appears in Section 1.1: Introduction and Goals, Section 1.5.4.2.2: gui search sequence, Section 1.3:
Context And Scope, undo control flow, Section 1.5.4.2.4: gui paste from clipboard)

2. gui_toolbox_undo_btn_callback «g_signal» --> gui_toolbox R0963

sketch CO0257 (appears in Section 1.5.4.2.1: activities of sketch area, Section 1.5.4.1: gui: White Box View, Section 1.5.4.1.1:
gui search blocks, Section 1.5.4.2.2: gui search sequence, Section 1.5.4.1.2: gui event notifications, undo control flow,
Section 1.5.4.2.4: gui paste from clipboard)

This component is the view and controller for the central sketch widget.
This includes the tree navigation bar and the search result list on the left.
gtkd CO0005 (appears in Section 1.5.8: External Libraries, undo control flow, Section 1.4: Solution Strategy, Section 1.5.4.2.4:
gui paste from clipboard, Section 1.5: Building Block View)
Toolkit which provides
- Windows and Widgets
- User Input handling

7. gui_toolbox_* btn_callback -->> gui_toolbox R0934
10. return -->> gui_toolbox R0936

gui_toolbox CO0159 (appears in Section 1.5.4.1: gui: White Box View, Section 1.5.4.1.1: gui search blocks, Section 1.5.4.1.2:
gui event notifications, undo control flow, Section 1.5.4.2.4: gui paste from clipboard)

controller for the buttons in the tool bar:
- performs the callbacks when the user presses buttons

- switches between search, nav, edit and create mode

3. ctrl_controller_undo -->> ctrl R0930
5. gui_toolbox_set_selected_tool_and_focus -->> gui_toolbox R0931

6. gtk_toggle_button_set_active -->> gtk4 R0932
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8. cfu_tool_changed «g_signal» --> sketch R0970

9. return -->> gtk4 R0935

11. gui_marked_set_request_focused_diagram -->> gui_marked_set R0966
14. return -->> gui_toolbox R0939

ctrl | CO003 | (appears in Section 1.5.2: ctrl: Black Box View, Section 1.5.2.1: ctrl: White Box View, Section 1.5.4: gui: Black
Box View, Section 1.5.2.1.1: ctrl: consistency, undo control flow, Section 1.5.4.2.4: gui paste from clipboard)

- provides write access to the database

- ensures consistency of the uml-model, e.g. no circular contains-relations, no lifelines if no corresponding diagramelement
exists

4. return -->> gui_toolbox R0933
gui_marked_set CO0535 (appears in Section 1.5.4.1.2: gui event notifications, undo control flow)
12. gui_sketch_area_show_diagram --> sketch R0967

13. return -->> gui_toolbox R0968

1.5.4.2.4 gui paste from clipboard

gui paste from clipboard D0120

gui paste from clipboard )

. R 1
% gui_ &l gui_ gl ctrl & |sketch®]
R gtk4
sw toolbox clipboard
Architect
; | ;
| | |
copy gui_clipboard | :
copy_set_to_ e — — — —
clipboard
le — — — — — - |
- — |

|
|
|
paste —
gui_clipboard | —jﬁ
request_ e — — — —

clipboard_text

import_clipboar

r
Lgui_toolbox_se t_selected_tool |

ﬁﬁﬁﬁﬁﬁ N «g_signab> |
| l cfu_tool_ |
changed

- . 8 — - - - -

SW Architect C0046 (appears in Section 1.1: Introduction and Goals, Section 1.5.4.2.2: gui search sequence, Section 1.3:
Context And Scope, Section 1.5.4.2.3: undo control flow, gui paste from clipboard)

copy -->> gui_toolbox R0944
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paste -->> gui_toolbox R0950

gui_toolbox CO159 (appears in Section 1.5.4.1: gui: White Box View, Section 1.5.4.1.1: gui search blocks, Section 1.5.4.1.2:
gui event notifications, Section 1.5.4.2.3: undo control flow, gui paste from clipboard)

controller for the buttons in the tool bar:
- performs the callbacks when the user presses buttons

- switches between search, nav, edit and create mode
gui_clipboard_copy_set_to_clipboard -->> gui_clipboard R0945

->> SW Architect R0949
gui_clipboard_request_clipboard_text -->> gui_clipboard R0951
->> SW Architect R0955

cfu_tool_changed «g_signal» --> sketch R0962

->> gui_clipboard R0961

gtkd CO005 (appears in Section 1.5.8: External Libraries, Section 1.5.4.2.3: undo control flow, Section 1.4: Solution Strategy,
gui paste from clipboard, Section 1.5: Building Block View)
Toolkit which provides
- Windows and Widgets

- User Input handling

->> gui_clipboard R0947

->> gui_clipboard R0953

gui_clipboard_clipboard_text_received_callback «g_async» -->> gui_clipboard R0956

ctrl | C0003 | (appears in Section 1.5.2: ctrl: Black Box View, Section 1.5.2.1: ctrl: White Box View, Section 1.5.4: gui: Black
Box View, Section 1.5.2.1.1: ctrl: consistency, Section 1.5.4.2.3: undo control flow, gui paste from clipboard)

- provides write access to the database

- ensures consistency of the uml-model, e.g. no circular contains-relations, no lifelines if no corresponding diagramelement
exists

~>> gui_clipboard R0958

sketch C0257 (appears in Section 1.5.4.2.1: activities of sketch area, Section 1.5.4.1: gui: White Box View, Section 1.5.4.1.1:
gui search blocks, Section 1.5.4.2.2: gui search sequence, Section 1.5.4.1.2: gui event notifications, Section 1.5.4.2.3:
undo control flow, gui paste from clipboard)

This component is the view and controller for the central sketch widget.

This includes the tree navigation bar and the search result list on the left.

gui_clipboard CO0533 (appears in Section 1.5.4.1: gui: White Box View, gui paste from clipboard)
abstracts the gtk4 and OS clipboard

-->> gtk4 R0946
->> gui_toolbox R0948
-->> gtk4 R0952

~>> gui_toolbox R0954
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io_importer_import_clipboard -->> ctrl R0957

gui_toolbox_set_selected_tool -->> gui_toolbox R0960
The control/responsability of the "paste” requests stays with the gui_clipboard

->> gtk4 R0959

1.5.4.3 gui: Crosscutting Concepts

gui: Crosscutting Concepts DO0075

gui: Crosscutting Concepts )
4 Widget States R
4 data available R
uninitialized | |55q
not-yet-
data
layouted
o———— y
invalid layout
invalidate do layout (drawing context,
layouted
draw (drawing context)@
- )
(S /

Widget States C0321 (appears in gui: Crosscutting Concepts)
+-- data available R0458
+-- not-yet-layouted R0463
+-- uninitialized R0457
+-- layouted R0459

uninitialized C0322 (appears in gui: Crosscutting Concepts)
load data --> data available R0460

data available CO0323 (appears in gui: Crosscutting Concepts)
+-- invalid layout R0466

+-- layouted RO0464
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+-- not-yet-layouted R0465
invalidate --> uninitialized R0469
layouted C0324 (appears in gui: Crosscutting Concepts)
draw (drawing context) --> layouted R0462
not-yet-layouted C0325 (appears in gui: Crosscutting Concepts)
do layout (drawing context) --> layouted R0468
invalid layout ' C0326 (appears in gui: Crosscutting Concepts)

--> not-yet-layouted R0467

1.5.5 io: Black Box View

io: Black Box View DO0053

The io module imports and exports data and diagrams.

Either the filesystem or the clipboard are source and destination.

With the io_data_file_t class, this module provides a wrapper around a database of the data module that can import/export json

files when opening/closing the database.

io: Black Box View )

file port_
output: igger
IF
clipboard in: 1§
clipboard
out: IF

io | CO195 (appears in Section 1.5.5.1: io: White Box View, Section 1.5.4: gui: Black Box View, io: Black Box View)

export_trigger F0085

file output «IF» F0075
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file input «IF» F0095
clipboard in «IF» F0074
clipboard out «IF» F0096
uses --> data/storage R0258
draw -- pencil R0908
pencil C0002 (appears in Section 1.5.6.1: pencil: White Box View, Section 1.5.4: gui: Black Box View, io: Black Box View,
Section 1.5.6: pencil: Black Box View)
- renders diagrams to cairo drawing contexts:
this includes
- definnig a grid and
layouting the ekements and
- drawing the elements
- supports user interaction:
this includes
- highlighting of uml-elements
as requested by the gui module,
- allowing the gui module to re-position
the uml-elements
- providing the layout positions

to the gui module

pencil_diagram_maker F0084
layout and draw F(0129

uses --> data/storage R0OO11

-- pencil R0907

data/storage C0004 (appears in Section 1.5.1: data: Black Box View, Section 1.5.2: ctrl: Black Box View, Section 1.5.1.1:
data: White Box View, Section 1.5.4: gui: Black Box View, io: Black Box View, Section 1.5.6: pencil: Black Box View,
Section 1.5.1.1.3: Database Readers)

- provides read access to ctrl, pencil and gui components

- provides write acccess to only the ctrl component

- ensures low-level consistency of database: all referenced elements exist.

- sends notifications on changes
«pencil_gui_io_bottom_right» CO0610 (appears in Section 1.5.3: main: Black Box View, Section 1.5.4: gui: Black Box View,

io: Black Box View, Section 1.5.6: pencil: Black Box View, Section 1.5: Building Block View)

In structural views, this image indicates the bottom right corner of the area where the application logic is located.
«pencil_gui_io_top_right» CO0612 (appears in Section 1.5.3: main: Black Box View, Section 1.5.4: gui: Black Box View, io:

Black Box View, Section 1.5.6: pencil: Black Box View, Section 1.5: Building Block View)

In structural views, this image indicates the top right corner of the area where the application logic is located.
«pencil_gui_io_bottom_left» CO0611 (appears in Section 1.5.3: main: Black Box View, Section 1.5.4: gui: Black Box View,

io: Black Box View, Section 1.5.6: pencil: Black Box View, Section 1.5: Building Block View)

In structural views, this image indicates the bottom left corner of the area where the application logic is located.
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«pencil_gui_io_top_left» C0613 (appears in Section 1.5.3: main: Black Box View, Section 1.5.4: gui: Black Box View, io:
Black Box View, Section 1.5.6: pencil: Black Box View, Section 1.5: Building Block View)

In structural views, this image indicates the top left corner of the area where the application logic is located.

io.pkg C0614 | (appears in Section 1.5.3: main: Black Box View, io: Black Box View, Section 1.5: Building Block View)

+-- i0 R1154

1.5.5.1 io: White Box View

io: White Box View D0046

This component implements input output functionality, currently:

- Export of diagram images

io: White Box View )

file 'J_‘
output;

(<}
IF

start export .
io_

io

file input]
IF T

exporter
image N
ge- io_
format_ .
; importer -
writer write
import/sync cut/copy render
element

{v}

io_data_
file

database
controller

«abstract»
io_
element_
writer

EJ]e
Texport_

trigger

fa}
clipboard in: IF

i\d,

clipboard out: IF

io CO195 (appears in io: White Box View, Section 1.5.4:

export_trigger F0085
file output «IF» F0075
file input «IF» F0095
clipboard in «IF» F0074

clipboard out «IF» F0096

+-- image_format_writer R0283

+-- io_data_file R0631

gui: Black Box View, Section 1.5.5: io: Black Box View)
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+-- io_export_xxx_traversal R0419
+-- io_exporter R0285
+-- io_importer R0369
start export -- io_exporter R0368
paste -- io_importer R0370
cut/copy -- io_exporter R0566
import/sync -- io_importer R0567
+-- io_element_writer R0804
image_format_writer C0206 (appears inio: White Box View)

io_exporter CO0208 (appears in io: White Box View, Section 1.5.5.2: io: Runtime View)
cases about
- file names

- traversing the diagram tree
o-- image_format_writer R0287
o-- io_export_xxx_traversal R0423
io_importer CO0268 (appears in io: White Box View)

io_export_xxx_traversal CO0306 (appears in io: White Box View, Section 1.5.5.1.1: io_export writers, Section 1.5.5.1.2:
data_model_traversal)

io_export_xxx_traversal implements several strategies to traverse the model and diagram trees.

For each found element during the model or diagram traversal, an io_element_writer is called.
write F0123
render element - io_eclement_writer RO806

io_data_file CO0416 (appears in io: White Box View)
The io_data_file manages the file location of the json data file and the temporary sqlite3 database.

database FO0101

controller F0102

io_element_writer «abstract» CO0373 (appears in io: White Box View, Section 1.5.5.1.1: io_export writers, Section 1.5.5.1.2:
data_model_traversal)

This is the abstract base class of different writer objects.
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1.5.5.1.1 io_export writers

io_export writers DO0073

io_export writers )
render element,
N «abstract»
lison_ &l io
ele‘::nent_ —— | element_
writer writer
document_ xmi_
use element_ element_
writer writer
format use ‘
io_txt_ io_md_ io_xml_
. . use . S€
writer writer writer

io_export_xxx_traversal CO0306 (appearsin Section 1.5.5.1: io: White Box View, io_export writers, Section 1.5.5.1.2: data_model_tr

io_export_xxx_traversal implements several strategies to traverse the model and diagram trees.

For each found element during the model or diagram traversal, an io_element_writer is called.

write F0123
render element - io_element_writer RO806

document_element_writer C0209 (appears in Section 1.5.5.2: io: Runtime View, io_export writers)
cares about
- writing output-format specific meta data
- using right "writer" class to encode data

output formats are: txt, html, docbook.

use --> io_txt_writer R0432

use --> io_md_writer R0433

use --> io_xml_writer R0434

--|> i0_element_writer R0526
xmi_element_writer CO0308 (appears in io_export writers)

use --> io_xml_writer R0431

--|> i0_element_writer R0525
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io_txt_writer CO0309 (appears in io_export writers)
io_xml_writer CO0310 (appears in io_export writers)
io_md_writer CO311 (appears in io_export writers)

io_element_writer «abstract» CO0373 (appears in Section 1.5.5.1: io: White Box View, io_export writers, Section 1.5.5.1.2:
data_model_traversal)

This is the abstract base class of different writer objects.
Jjson_element_writer C0422 (appears in io_export writers)
--|> i0_element_writer R0648
format C0484 (appears in io_export writers)
+-- io_txt_writer RO810
+-- io_md_writer RO811

+-- 1o_xml_writer R0O812

1.5.5.1.2 data_model_traversal

data_model_traversal D0099

data_model_traversal )
: £]
io_export_xxx_traversal
N o_export_EI
io_export_
A flat_
diagram_
traversal
traversal
out
out
. ou
writay ) io_export_
(T model_
traversal
«abstract»
io_
S element_
render element -
writer

Constant order for unchanged parts C0420 (appears in Section 1.5.1.1.2: JSON Storage Format, data_model_traversal)

When merging two text files that have parts in common (the unchanged parts), then it is important that these unchanged
parts occur in the same order in both files.
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io_export_flat_traversal CO0421 (appears in data_model_traversal)
> Constant order for unchanged parts R0643
out -- io_export_xxx_traversal R0809

io_export_xxx_traversal CO0306 (appears in Section 1.5.5.1: io: White Box View, Section 1.5.5.1.1: io_export writers,
data_model_traversal)

io_export_xxx_traversal implements several strategies to traverse the model and diagram trees.

For each found element during the model or diagram traversal, an io_element_writer is called.
write F0123

+-- io_export_{flat_traversal R0642

+-- io_export_diagram_traversal R0420

+-- io_export_model_traversal R0421
render element - io_eclement_writer RO806

io_export_model_traversal CO0207 (appears in data_model_traversal)
cares about

- selecting the model elements to export
out --> io_export_xxx_traversal RO808

io_export_diagram_traversal CO0307 (appears in Section 1.5.5.2: io: Runtime View, data_model_traversal)
This class traverses the model in the database.
The diagram traversal walks along the diagram tree starting at the root.

There are other traversal classes implementing other strategies.
out --> io_export_xxx_traversal R0807

io_element_writer «abstract» C0373 (appears in Section 1.5.5.1: io: White Box View, Section 1.5.5.1.1: io_export writers,
data_model_traversal)

This is the abstract base class of different writer objects.

1.5.5.2 io: Runtime View

io: Runtime View DO0071

The io_exporter sets up the data pipe




self_architecture 80/198

io: Runtime View )

\f 3b) diagrams and model
o_export |
diagram_
traversal

4.) model data

Eocument_
lement_

writer
«ro»
Output data_
- Stream database |
5.) document artifacts
reader
L )

3a) query diagrams and model

document_element_writer C0209 (appears in io: Runtime View, Section 1.5.5.1.1: io_export writers)
cares about
- writing output-format specific meta data
- using right "writer" class to encode data

output formats are: txt, html, docbook.
5.) document artifacts -->> Output Stream RO0803
Output Stream C0305 | (appears in io: Runtime View, Section 1.5.7.1: uSstream: WhiteBox View, Section 1.5.7.1.2: Stream)

data_database_reader «ro» CO0038 (appears in Section 1.5.1.1: data: White Box View, io: Runtime View, Section 1.6.2.2:
Separate data structures per thread, Section 1.5.1.1.3: Database Readers)

- reads data from the database

1b) diagram data #--> io_exporter R0417
3b) diagrams and model --> io_export_diagram_traversal R0438

io_exporter CO0208 (appears in Section 1.5.5.1: io: White Box View, io: Runtime View)
cases about
- file names

- traversing the diagram tree

1a) query diagrams --> data_database_reader R0416
2.) trigger --> io_export_diagram_traversal R0435

io_export_diagram_traversal CO0307 (appears in io: Runtime View, Section 1.5.5.1.2: data_model_traversal)
This class traverses the model in the database.
The diagram traversal walks along the diagram tree starting at the root.

There are other traversal classes implementing other strategies.




self_architecture 81/198

3a) query diagrams and model --> data_database_reader R0436

4.) model data --> document_element_writer R0437

1.5.6 pencil: Black Box View

pencil: Black Box View DO0054

The pencil package performs the layouting of diagrams and draws these to a cairo drawing context.

For a glossary on pencil terms like envelope, label or contour, see Section 1.12.1.1: Pencil Terms.

pencil: Black Box View )

pencil.pkg

pencil

layout and draw

2]

encil
diggram_
maker

pencil C0002 (appears in Section 1.5.6.1: pencil: White Box View, Section 1.5.4: gui: Black Box View, Section 1.5.5: io:
Black Box View, pencil: Black Box View)

- renders diagrams to cairo drawing contexts:
this includes

- definnig a grid and

layouting the ekements and

- drawing the elements

- supports user interaction:

this includes

- highlighting of uml-elements

as requested by the gui module,

- allowing the gui module to re-position
the uml-elements

- providing the layout positions

to the gui module
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pencil_diagram_maker F0084
layout and draw F0129

uses --> data/storage R0O11
+-- pencil.layout R0265

-- pencil R0907

data/storage C0004 (appears in Section 1.5.1: data: Black Box View, Section 1.5.2: ctrl: Black Box View, Section 1.5.1.1:
data: White Box View, Section 1.5.4: gui: Black Box View, Section 1.5.5: io: Black Box View, pencil: Black Box View,
Section 1.5.1.1.3: Database Readers)

- provides read access to ctrl, pencil and gui components
- provides write acccess to only the ctrl component
- ensures low-level consistency of database: all referenced elements exist.
- sends notifications on changes
pencillayout CO0196 (appears in Section 1.5.6.1: pencil: White Box View, pencil: Black Box View, Section 1.5.6.1.2: pen-
cil.layout package, Section 1.5.6.2.2: Layouting interaction)
This package contains data objects
that define the layout positions of model elements.
«pencil_gui_io_bottom_right» CO0610 (appears in Section 1.5.3: main: Black Box View, Section 1.5.4: gui: Black Box View,
Section 1.5.5: io: Black Box View, pencil: Black Box View, Section 1.5: Building Block View)
In structural views, this image indicates the bottom right corner of the area where the application logic is located.
«pencil_gui_io_top_right» CO0612 (appears in Section 1.5.3: main: Black Box View, Section 1.5.4: gui: Black Box View,
Section 1.5.5: io: Black Box View, pencil: Black Box View, Section 1.5: Building Block View)
In structural views, this image indicates the top right corner of the area where the application logic is located.
«pencil_gui_io_bottom_left» CO611 (appears in Section 1.5.3: main: Black Box View, Section 1.5.4: gui: Black Box View,
Section 1.5.5: io: Black Box View, pencil: Black Box View, Section 1.5: Building Block View)
In structural views, this image indicates the bottom left corner of the area where the application logic is located.
«pencil_gui_io_top_left» CO0613 (appears in Section 1.5.3: main: Black Box View, Section 1.5.4: gui: Black Box View,
Section 1.5.5: io: Black Box View, pencil: Black Box View, Section 1.5: Building Block View)

In structural views, this image indicates the top left corner of the area where the application logic is located.

pencil.pkg CO615 (appears in pencil: Black Box View, Section 1.5: Building Block View)

+-- pencil R1153

1.5.6.1 pencil: White Box View

pencil: White Box View DO0008
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This diagram shows the main classes in the pencil package.

pencil: White Box View

)

layout an

uses

pen

«abstract»

layouter

cil_xxx_|

pencil

pencil_
diagram_
maker

asks for sizes

uses|

«abstract»

modifies

layout_
visible_set_|
t

pencil_xxx_
painter

references
)

requires

data_
visible_set_|
t

draw

]—/
pencil_
diagram_
maker

pencil_diagram_maker CO0032 (appears in pencil: White Box View, Section 1.6.2.2: Separate data structures per thread,

Section 1.5.6.2.2: Layouting interaction)

- coordinates layouting and drawing of a diagram

- implements a front controller pattern: all requests from gui to pencil are addressed to the pencil_diagram_maker

uses o-- pencil_xxx_layouter

R0023

uses o-- pencil_xxx_painter R0024

pencil_xxx_layouter «abstract» CO0033 (appears in pencil: White Box View, Section 1.5.6.1.1: pencil detailed structure, Sec-
tion 1.5.6.2.2: Layouting interaction)

The pencil_xxx_layouter

- transforms a model description of a diagram

to a corresponding layout description

- can convert abstract order-values to x/y coordinates

and vice versa

The pencil layout package does not care about

- user interaction

- input modes like if user clicked a lifeline,

then select the parent classifier

instead

(see gui_sketch_card in Section 1.5.4.1.2: gui event notifications)

modifies --> layout_visible_set_t R0022

asks for sizes --> pencil_xxx_painter R0034

pencil_xxx_painter «abstract» C0034 (appears in pencil: White Box View, Section 1.5.6.1.1: pencil detailed structure, Sec-

tion 1.5.6.2.2: Layouting interc

iction)

- knows the bounding boxes of single elements

- draws single graphical elements
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requires --> layout_visible_set_t R0025
use --> pencil/draw R0702

data_visible_set_t CO0035 (appears in pencil: White Box View, Section 1.5.6.1.1: pencil detailed structure)
- caches data from the database needed to draw a diagram
layout_visible_set_t CO0036 (appears in pencil: White Box View, Section 1.5.6.1.1: pencil detailed structure, Section 1.5.6.1.2:
pencil.layout package)
- stores locations of layouted elements (in the current diagram)
references o-- data_visible_set_t R0021
pencil | C0002 | (appears in pencil: White Box View, Section 1.5.4: gui: Black Box View, Section 1.5.5: io: Black Box View,
Section 1.5.6: pencil: Black Box View)
- renders diagrams to cairo drawing contexts:
this includes
- definnig a grid and
layouting the ekements and
- drawing the elements
- supports user interaction:
this includes
- highlighting of uml-elements
as requested by the gui module,
- allowing the gui module to re-position
the uml-elements
- providing the layout positions

to the gui module
pencil_diagram_maker F0084
layout and draw F0129

+-- pencil/draw R0282

+-- pencil_diagram_maker R0049
+-- pencil_xxx_painter R0051
+-- data_visible_set_t R0052
+-- pencil_xxx_layouter R0056
+-- pencil.layout R0265

-- pencil_diagram_maker R0651
-- pencil R0907

pencil.layout CO0196 (appears in pencil: White Box View, Section 1.5.6: pencil: Black Box View, Section 1.5.6.1.2: pen-
cil.layout package, Section 1.5.6.2.2: Layouting interaction)

This package contains data objects

that define the layout positions of model elements.
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+-- layout_visible_set_t R0912

pencil/draw C0205 (appears in pencil: White Box View)
Encapulates drawing routines for
- geometric objects
- labels

- symbols/icons

1.5.6.1.1 pencil detailed structure

pencil detailed structure D0022

pencil detailed structure )
«abstract» «abstract»
pencil_xxx_layouter pencil_xxx_painter
pencil_ pencil_
layouter diagram |
painter
pencil_
IcIasmﬁer_ pencil_
ayouter classifier_
—_—>
asks for sizes composer
pencil_ pencil_
feature feature |
layouter painter -
pencil_ layout pencil_
\ relationship | Visible relationship |
layouter set t painter
L modifies M requires J

pencil_xxx_painter «abstract» C0034 (appears in Section 1.5.6.1: pencil: White Box View, pencil detailed structure, Sec-
tion 1.5.6.2.2: Layouting interaction)

- knows the bounding boxes of single elements

- draws single graphical elements
+-- pencil_diagram_painter R0137
+-- pencil_feature_painter R0138
+-- pencil_relationship_painter R0139
+-- pencil_classifier_composer R0136

requires --> layout_visible_set_t R0025
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pencil_xxx_layouter «abstract» CO0033 (appears in Section 1.5.6.1: pencil: White Box View, pencil detailed structure, Sec-
tion 1.5.6.2.2: Layouting interaction)

The pencil_xxx_layouter

- transforms a model description of a diagram

to a corresponding layout description

- can convert abstract order-values to x/y coordinates
and vice versa

The pencil layout package does not care about

- user interaction

- input modes like if user clicked a lifeline,

then select the parent classifier instead

(see gui_sketch_card in Section 1.5.4.1.2: gui event notifications)
+-- pencil_classifier_layouter R0133

+-- pencil_relationship_layouter RO135

+-- pencil_layouter R0132

+-- pencil_feature_layouter R0134

modifies --> layout_visible_set_t R0022

asks for sizes --> pencil_xxx_painter R0034

layout_visible_set_t C0036 (appears in Section 1.5.6.1: pencil: White Box View, pencil detailed structure, Section 1.5.6.1.2:
pencil.layout package)

- stores locations of layouted elements (in the current diagram)
references o-- data_visible set_t R0021

data_visible_set_t C0035 (appears in Section 1.5.6.1: pencil: White Box View, pencil detailed structure)

- caches data from the database needed to draw a diagram

pencil_layouter CO0098 (appears in pencil detailed structure)
- layouts multiple elements within the bounds of a diagram
- layouting is implemented in two steps:
1) defining a grid which associates abstract ordering data to diagram coordinates and

2) assigning elements to coordinates
o-- pencil_classifier_layouter R0632
o-- pencil_feature_layouter R0633
o-- pencil_relationship_layouter R0634
pencil_classifier_layouter CO0099 (appears in pencil detailed structure)
pencil_feature_layouter CO0100 (appears in pencil detailed structure)
pencil_relationship_layouter CO0101 (appears in pencil detailed structure)

pencil_classifier_composer CO0102 (appears in pencil detailed structure)
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pencil_diagram_painter CO0103 (appears in pencil detailed structure)
o-- pencil_classifier_composer R0635
o-- pencil_feature_painter R0636
o-- pencil_relationship_painter R0637

pencil_feature_painter CO0104 (appears in pencil detailed structure)

pencil_relationship_painter CO0105 (appears in pencil detailed structure)

1.5.6.1.2 pencil.layout package

pencil.layout package D0047

The layout package holds the layout data.

It does not calculate the data.

pencil.layout package )
pencil.layout
layout_
visible_
set_t
layout_
relationship
visible: enum
shape: connector layout_visible_
label_box: rect .
to classifier
L from
& | Symbol_box: rect
space: rect
label_box: rect
to| [fram icon_box: rect
layout_
diagram
layout_ bound
feature ounds: rect
draw_area: rect
symbol_box: rect
label_box: rect

pencillayout CO0196 (appearsin Section 1.5.6.1: pencil: White Box View, Section 1.5.6: pencil: Black Box View, pencil.layout
package, Section 1.5.6.2.2: Layouting interaction)

This package contains data objects

that define the layout positions of model elements.

+-- layout_feature R0262
+-- layout_visible_classifier R0263

+-- layout_diagram R0261
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+-- layout_relationship R0264
+-- layout_visible_set_t R0912
layout_diagram CO0200 (appears in pencil layout package)
bounds : rect FO044
draw_area : rect FO045
layout_feature CO0201 (appears in pencil.layout package)
symbol_box : rect FO049
label_box : rect F0053
--> features R0281
layout_visible_classifier C0202 (appears in pencil.layout package)

symbol_box : rect FO048
symbol_box defines the location of the symbol.

Symbol is either the icon above the label or the outer border if the label is contained with the outer border line.
space : rect FO050
label_box : rect F0052
icon_box : rect FO158
--> visible_classifier R0280
*-- layout_feature R0294
layout_relationship C0203 (appears in pencil.layout package)
visible : enum F0046
shape : connector F0047
label_box : rect FO051
data --> relationships R0272
from --> layout_visible_classifier R0273
to --> layout_visible_classifier R0274
from --> layout_feature R0275
to --> layout_feature R0293
classifiers CO0080 (appears in Section 1.5.1.1.1: Database Structure, Section 1.9.3.1: Details on Classifier or Relationship
Sel., Section 1.9.2.1: Details on simple data structure, Section 1.9.3.2: Details on Classifier Selected View, Section 1.9.3.3:
Classifier and Port/Lifeline selection def view, Section 1.5.1.1.1.1: Logical View on Interactions/Scenarios, pencil.layout

package, Section 1.9.3.4: DATA_CLASSIFIER _TYPE_INTERACTION, Section 1.9.3.5: 2 types of Relationships, Sec-
tion 1.12.3: Model Terms)

Classifiers are the nodes of the model.
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id : int64_t FOO12
main_type : enum F0017
stereotype F0018
name F0019
description F0020
*-- features R0210
features CO0083 (appears in Section 1.5.1.1.