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Introduction

This is a report about the requirements for LoCo, a project to create a designer tool for creating software in the SAVE component model. There should be a GUI that the user will use to create his own software by adding components, connections, switches and assemblies to a workspace and then glue-code should be created automatically.
1.1 Purpose of this document

This document displays the agreement between the customer and the project manager about functionality in the program created in this project. Both the functionality the program must have and the functionality that is desired by the customer.
1.2 Intended Audience

The document is meant to be read by everyone that’s interested in our project or our project group, of course it is mostly wished-for by the steering group, customer and the group itself.
1.3 Definitions
1.3.1 Definitions
	Keyword
	Definitions

	SaveCCM

	Component model intended for embedded control applications in vehicular systems.

	Squad
	One of the sub groups


1.4 References
	Document identity
	Document title

	1
	SaveCCM – a component model for safety-critical real-time systems

	2
	SAVEComp - a Dependable Component Technology for Embedded Systems Software

	3
	Towards a Dependable Component Technology for Embedded System Applications

	4
	SaveCCM: An Analysable Component Model for Real-Time Systems

	5
	Tool for Component Composition (CoCo)

	6
	Document type descriptor (DTD)

	7
	Low effort Component Composition tool (LoCo) – Project description


2. Requirements Description
2.1 Introduction
Mälardalens University is conducting research in the component-based software engineering area. The SAVE project is defining a component model for real-time systems in cars. The purpose of this project is to design and implement a graphical editor and a code generator for creating software through the reuse of components in the SAVE component model. This will be accomplished through a user friendly GUI where the user designs the system by adding components to a graphical workspace rather than writing glue-code manually. We hope that our work will assist with the rapid prototyping of SaveCCM modules
2.2 General requirements
The software development will be divided into two parts; one code generator unit and one graphical designer tool. Since the group is stationed in two different parts of the world it was easy to split it into squads. The group in Croatia, from now on called the Zagreb squad, is going to design and create the code generator unit, and the squad in Sweden will handle the creation of the graphical interface model. The project shall be executable on PCs with the .NET framework installed.
2.3 Graphical designer tool
One initial requirement was that the designer tool should be built within Eclipse, but after negotiation with the customer .NET is allowed.
It would be really irritating for the users of the designer tool if it didn’t have any functionality to save workspaces; therefore we need to implement that. Users that are familiar with programs from Microsoft should find our GUI intuitive. The system must make sure that all connections are type-checked. The code generator should generate an XML file corresponding to the layout in the workspace.
2.4 Code generator

The code generator should interpret the XML file generated by the designer tool and generate glue-code as an Eclipse project. It should have debugger functionality to ensure that no broken code should be generated. 
3. Use Case Models
3.1 Use case model

3.1.1 User interface model

3.1.1.1 File actions
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Figure 1: File actions
Save workspace

1. User selects “Save workspace”

2. Exception 1: Project has not been saved before

a. User provides filename

3. System saves project

4. END

3.1.1.1.1 Load workspace

1. User selects workspace to open

2. System loads workspace

3. System updates GUI

4. END

3.1.1.1.2 Export to XML

1. User selects to export the workspace as XML

2. User provides a filename

3. System saves the current workspace to the specified XML

4. END
3.1.1.1.3 Export to image

1. User selects to export the workspace to an image file

2. User provides a filename

3. System saves a screenshot of the current workspace layout

4. END

3.1.1.1.4 Create glue-code

1. User selects to create glue-code

2. User provides a path

3. System compiles the data model to an XML file

4. System calls the code generator with the XML as input arguments.

5. Code generator creates an eclipse project at the specified location.
3.1.1.2 Handling the workspace
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Figure 2: Handling the workspace
3.1.1.2.1 Create connection

1. User selects two ports to connect

2. System verifies the port type match
a. Exception 1: Type mismatch
b. END

3. System updates the model with the connection
4. System updates the GUI
5. END
3.1.1.2.2 Remove connection

1. User selects a connection on the workspace

2. User press delete

3. System removes connection from model

4. System updates GUI

5. END
3.1.1.2.3 Browse components

1. User selects a connection from the repository list

2. System loads graphical presentation of the components in the preview window

3. End
3.1.1.2.4 Add component to workspace

1. User selects a component

2. User selects “Add”

3. System loads the component to the data model

4. System updates GUI

5. END
3.1.1.2.5 Delete components from workspace

1. User selects a component

2. User press delete

3. System removes all connection to the component from the model

4. System removes the component from the model

5. System updates GUI

6. END

3.1.1.2.6 Create assembly

1. User selects multiple components and/or switches that will be included in the assembly

2. User selects “Create assembly”

3. System groups the component/switches and shows the wizard for creating the assembly interface

4. User places delegate connections to desired ports

5. System updates data model and GUI

6. END
3.1.1.3 Handling the repository
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Figure 3: Handling the repository

3.1.1.3.1 Add component

1. User selects “Add component”

2. System shows “Import or Create”-dialog

3. END
3.1.1.3.2 Create component

1. System shows the “Create component”-wizard

2. User created the component interface

3. Systems stores the component in the repository

4. END
3.1.1.3.3 Import component

1. User browse for and selects an component

2. System reads info about the component and stores it in the repository

3. END
3.1.1.3.4 Remove Component

1. User selects a component to delete

2. System removes the component from the repository

3. END

3.1.2 Code generator model
3.1.2.1 Glue code generation
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Figure 4: Glue code generation

Generate glue code
1. User starts code generation.

2. System analyses the XML file

a. Exception 2: Error in model

b. Go to debugger

3. Glue code is generated.

4. END

3.1.2.2 Debug
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Figure 5: Debug

Verify model
1. User chooses to verify model or model verification is started automatically.

2. Model is verified by each component and connection (i.e. hanging ports, wrong types etc…)

3. END

3.1.2.2.1 Display in text field
1. Results are displayed in a text field

2. END
3.1.2.2.2 Display on model
1. Results are displayed in the GUI on the model itself.

2. Automatic correction options offered
3. END
4. Requirements Definition
4.1 Requirement Group Definitions
	Identification
	Requirement Group
	Rem.

	G
	User interface model
	

	CG
	Code generator
	


4.2 Requirement Sources
	Source
	Description
	Rem.

	C
	Customer 
	

	EB
	Eric Björk
	

	EH
	Eric Hugne
	

	PW
	Pierre Waeterloos
	

	QS
	Muhammad Qaiser Saleem
	

	DK
	Dalibor Kusic
	

	LP
	Lino Prka
	

	ZM
	Zvonko Mihelic
	

	DS
	Dejan Sijakovic
	


4.3 Requirements definitions
Comment: Priority 10 = highest, Priority 1 = Lowest.
	Identity
	Status
	Priority
	Description
	Source

	
	
	
	Graphical User Interface Model
	

	G-01
	I
	10
	GUI

Definition: Basic interface functionality
Motivation: User should be able to select and add components, switches and connections to a graphical interface.
	C

	G-02
	I
	10
	XML-parser 
Definition: The module should create an XML-file corresponding to the given DTD. 

Motivation: The user interface model should create an XML-file..
	C

	G-03
	A
	5
	Drag ‘n’ Drop
Definition: Extended user interface functionality.
Motivation: Usability of the GUI will be highly improved.
	EB
EH
PW

	G-04
	A
	10
	Add components to the designer’s component repository

Definition: Components to be used in the designer tool.

Motivation: User must be able to add components to the component repos
	EB
EH
QS
PW

	G-04a
	A
	10
	 Create new components

Definition: Components to be used in the designer tool.

Motivation: User must be able to add components to the component repository.
	EB

EH
PW

	 G-04b
	A
	5
	 Import component specification

Definition: Import component spcification automatically.

Motivation: To populate the component repository in the designer tool.
	EB
EH
QS
PW

	G-05
	A
	7
	 Component preview view

Definition: System must be able to tell the user which components he/she has chosen.

Motivation: To make it easier for the user to select the right components.
	EB
EH
PW

	G-06
	A
	10
	 Port type checking

Definition: Type checking should be done by the editor when adding connections between component ports.

Motivation: This is needed to prevent invalid connections.
	EB
EH
PW

	G-07
	A
	9
	 Save and load feature
Definition: For system to save and open workspaces.

Motivation: Users will get frustrated if they have to finish their models not to loose their work.
	EB
EH
PW

	G-08
	H
	5
	 Import XML model 

Definition: To open an exsisting model.

Motivation: To modify a model without having the saved workspace.
	EB
EH
PW

	G-09
	H
	1
	 Undo 

Definition: Undo functionality for the GUI.

Motivation: To extend the usability of the GUI and to help the users correct their mistakes.
	EB
EH
PW

	G-10
	I
	5
	 Integration with code generator 

Definition: Executing the code generator from the user interface.

Motivation: User should only need one GUI to both create the XML-file and the Ansi-C code.
	EB
EH
QS
PW

	G-11
	A
	2
	 Export workspace

Definition: Exporting workspace layout to image file.

Motivation: To share is to care.
	EB
EH
QS
PW

	G-12
	A
	10
	Assembly handler

Definition: Functionality to group components, switches and connections in to assemblies.

Motivation: This is specified in the DTD which means we need to implement it.
	 C

	CG
	
	
	Code generator
	

	CG-01


	I
	1
	 Eclipse project generator

Definition: The module should create an Eclipse project.

Motivation: The created code should be easy to manage and navigate.
	C

	CG-02
	I
	1
	 Multithreading

Definition: Generated executable should be run in several parallel threads.

Motivation: Independent components should run parallel to each other to maximize throughput. 
	C

	CG-02a
	I
	10
	Win32 Compatibillity

Definition: Thread allocation code must be Win32 compatible

Motivation: Generating multi-platform glue code would consume too much time.
	DK

LP

ZM

DS

	CG-02b
	A
	1
	Optimality

Definition: Thread allocation must be optimal in the means of parallel computing.

Motivation: Maximization of parallel thread execution.
	DK

LP

ZM

DS

	CG-03



	I
	10
	C-code compatibility

Definition: Components and glue code are written in 

standard C.

Motivation: Keep things simple. Possible upgrade to C++/C#.
	 C

	CG-04


	I
	6
	GUI Integration
Definition: Mechanism for integrating the model with the GUI

Motivation: GUI should be able to call this module to create the final glue code Eclipse project, debug the glue code generation and the visual model itself.
	DK

LP

ZM

DS

	CG-05
	A
	5
	Debugger

Definition: Debugging during the XML parsing, thread allocation, component analysis and glue code generation.

Motivation: Very helpful for detecting errors in all parts of this project (code generator implementation, implementation of specific components, verfication of the model, etc...).
	DK

LP

ZM

DS

	CG-05a
	A
	2
	Visual/textual feedback

Definition: Debugger should display it is results in form of a text field, or by highlighting errors on the graphical model.

Motivation: Model errors should be displayed to the user as plainly as possible.
	DK

LP

ZM

DS

	CG-05b
	A
	1
	Resistance to visual model errors

Definition: Errors made in the visual model should be detected.

Motivation: Prevent generation of broken code.
	DK

LP

ZM

DS


Requirement status: 
I = initial (this requirement has been identified at the beginning of the project), 
D = dropped (this requirement has been deleted from the requirement definitions), 

H = on hold (decision to be implemented or dropped will be made later), 

A = additional (this requirement was introduced during the project course).
4.3.1 Change Log
	Identity
	Action
	Date
	Comments

	All
	A
	2005-12-01
	Added to this new document. Have plans about adding new requirements also, we’ll see about that.

	
	
	
	


Requirement status: 

D = dropped (this requirement has been deleted from the requirement definitions), 

H = on hold (decision to be implemented or dropped will be made later), 

A = added (this requirement was introduced during the project course).


R = resurrected (dropped or on hold requirement was reactivated)

5. Future Development

5.1 General Overview
1. Support for real-time constraints.

2. Support for distributed computing.
3. Support for other platforms (Linux/UNIX/RCXT)
5.2 Specific for the designer tool
1. Integrated debug mode with the LoCo code generator.
5.3 Specific for the code generator
1. Possibilities for user to choose different level of output from code generation (debug or release).

2. Support for C++, C# and .NET Framework.
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