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Introduction

In this document a reader will find information about the team behind LoCo, about our experiences while creating the software and also some information about the LoCo software itself. 
1.1 Purpose of this document

This document is meant to shed light on how our project has come together in the end. What we have been doing during the development and what we actually have created. It will hopefully help people that in the future will develop similar software.
1.2 Intended Audience

Everyone who has been interested in the project or the project group can read this document; of course it is mostly wished-for by the steering group, the customer and the group itself. 
1.3 Definitions and acronyms
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 Analyzable 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

	8
	Low effort Component Composition tool (LoCo) – Requirements definition

	9
	Low effort Component Composition tool (LoCo) – Design description

	10
	Low effort Component Composition tool (LoCo) – Acceptance test specification


2. Background and Objectives
Mälardalens University is conducting research in the component-based software engineering area. The SAVE project is defining a component model for real-time systems used in cars. The purpose of this project was 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.
3. Organization
Since the group was divided into two squads in different parts of the world a project manager and a squad leader was needed. We have consulted either our customer Rikard Land or Mikael Åkerholm when something has been unclear, and they have been very helpful. Finally the steering group has put pressure on us to finish the project in time.
3.1 Project Manager
Eric Björk has been the project manager throughout the entire project. He has been in charge of the group, most of the work the group has accomplished and also of the communication with the customer, steering group and others with useful information for the project. 
3.2 Project Group
	Name
	Initials
	Responsibility (roles)

	Eric Björk
	EB
	Project manager / Analysis / Designer tool design / Designer tool testing / Documentation

	Erik Hugne
	EH
	Designer tool implementation / Designer tool testing / Analysis

	Dalibor Kusic
	DK
	Code generator design / Integration with GUI

	Zvonko Mihelic
	ZM
	Squad leader in Zagreb / Code generator testing / Code generator implementation

	Lino Prka
	LP
	CVS / XML Parsing / Code generator design

	Mohammad Qaiser Saleem
	MQS
	CVS / Implementation of the preview in the designer tool

	Dejan Sijakovic
	DS
	CVS / Code generator testing

	Pierre Waeterloos
	PW
	CVS / SCM / Implementing the controller for the designer tool / Integration with code generator


3.3 Steering Group
Igor Cavrak

Ivica Crnkovic

Rikard Land

Mario Zagar
3.4 Customer

Rikard Land
3.5 Others

Mikael Åkerholm
4. Milestones
	Id
	Milestone
Description
	Responsible Dept./Initials
	Finished week
	Metr.
	Rem.

	
	
	
	Plan
	Forecast
	Actual
	
	

	
	
	
	
	Week
	+/-
	
	
	

	M-001
	Project description approved
	EB
	46
	45
	-1
	46
	
	

	M-002
	Requirements def. approved
	EB
	46
	45
	-1
	46
	
	

	M-003
	Design description approved
	EB,DK
	47
	46
	-1
	47
	
	

	M-004
	Prototype
	EB,EH
	49
	 49
	0
	46
	
	

	M-005
	Module test passed
	EB,EH,ZM,DS
	52
	 51
	-1
	2
	
	

	M-006
	Integration between squads
	DK,PW
	2
	52
	-3
	3
	
	

	M-007
	Project approved
	EB
	3
	3
	0
	
	
	


5. Project Results
5.1 Requirements
The save and load feature was only implemented half way. All other high prioritized requirements were completed on time.
5.1.1 Requirement Compliance Matrix
	Id
	Requirement
Description
	completed
	Rem

	
	User interface model 
	
	

	G-01
	Graphical user interface
	Yes
	

	G-02
	XML parser
	Yes
	

	G-03
	Drag ‘n’ Drop
	Yes
	

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

	G-05
	Create new component
	No
	

	G-06
	Import component specification
	Yes
	

	G-07
	Component preview view
	Yes
	

	G-08
	Port type checking
	Yes
	

	G-09
	Save and load feature
	Partially
	50%

	G-10
	Import XML model
	No
	

	G-11
	Undo functionality
	No
	

	G-12
	Integration with code generator unit
	Yes
	

	G-13
	Export workspace
	Yes
	

	G-14
	Assembly handler
	Yes
	

	
	Code generator unit
	
	

	CG-01
	Eclipse project generator
	Yes
	

	CG-02
	Multithreading
	Yes
	

	CG-02a
	Win32 compatibility
	Yes
	

	CG-02b
	Optimality
	Yes
	

	CG-03
	C-code compatibility
	Yes
	

	CG-04
	Integration with user interface model
	Yes
	

	CG-05
	Debugger
	Yes
	

	CG-05a
	Visual/textual feedback
	Yes
	

	CG-05b
	Resistance to visual model errors
	Yes
	


Completed: Yes (completely implemented)


      No (not implemented at all)


      Partially (partially implemented, more description under Remarks subsection)


      Unknown (completion status not known)


      Dropped (requirement was dropped during the course of the project)

5.1.2 Requirements Compliance Summary
	Total number of requirements
	23

	Number of requirements implemented
	19

	Requirements partially fulfilled
	1

	Requirements not fulfilled
	3

	Requirements dropped
	0


5.2 Work Products and Deliverables
	To
	Output
	Planned week
	Promised week
	Late +/-
	Delivered week

	Steering group
	Project description
	45
	46
	0
	46

	Steering group
	Requirements definition
	46
	46
	0
	46

	Steering group
	Design description
	47
	47
	0
	47

	Customer
	Prototype
	49
	X
	-3
	46

	Steering group
	Test specification
	51
	3
	0
	3

	Customer
	Final project delivery
	3
	3
	0
	3

	Steering group
	Final project report
	3
	3
	0
	3


6. Project Experiences

During this project we have learned that people from different cultures sometimes have different ways of thinking, talking, understanding and working. A couple of times we have been forced to explain things many times before some group members could understand anything at all, and sometimes no one understood it even though it was explained very carefully. Sometimes it has mainly been the language that has been the problem, but those problems have been much easier to solve than the problems where the language is correct but the understanding of the language is wrong.
Most of the time we have had fun together but sometimes it has been really tough working with people that have entirely different priorities.

The cultural difference between the squads in Croatia and Sweden has not been affecting the project as much as the cultural differences within the Swedish squad. 

6.1 Positive Experiences

The project has turned us in to better and more tolerant human beings. We never thought we would ever have as much patience as this course has forced us to have.
The coding of a graphical designer tool has really helped the Swedish squad with their understanding of .NET and C#. Most of us have learned a lot during the development of LoCo.
6.2 Improvement Possibilities

The layout of the designer tool can be improved to give users a better overview of the workspaces by adding better looking connections, the possibility to zoom in and out of workspaces, alpha channels to the ports and the possibility to make assemblies smaller. Functionality to save and load workspaces, a guide to create components and the possibility for a user to undo his mistakes without redoing his work would also help a lot.
Having a project manager with better ability to make sure that everyone in the group really does what they are supposed to would also have increased the quality of the LoCo.

7. Financials

As shown in the tables below the cost of the project were cheaper than what was expected, even though most of the important requirements have been implemented. 
7.1 Project Cost Summary

	Planned Cost
	800,000 SEK

	Actual Cost
	679,000 SEK


7.2 Work per Member

	Member
	W45
	W46
	W47
	W48
	W49
	W50
	W51
	W52
	W01
	W02
	W03
	Total

	Eric Björk
	32
	25
	13
	22
	18
	24
	1
	1
	28
	27
	9
	200

	Erik Hugne
	32
	25
	13
	25
	24
	24
	0
	0
	30
	35
	9
	217

	Dalibor Kusic
	19.5
	20
	8
	6
	10
	10
	4
	5
	8
	22
	10
	122,5

	Zvonko Mihelic
	13.5
	20
	12
	8
	10
	10
	0
	12
	6
	74
	25
	190,5

	Lino Prka
	13.5
	12
	9
	7
	10
	11
	0
	12
	6
	48
	25
	153,5

	Mohammad Qaiser Saleem
	25
	18
	20
	11
	10
	15
	7
	15
	16
	12
	5
	154

	Dejan Sijakovic
	13.5
	13
	10
	6
	10
	10
	0
	12
	6
	55
	9
	144.5

	Pierre Waeterloos
	14
	14
	19
	22
	24
	23
	16
	0
	0
	35
	9
	176

	Total
	163
	147
	104
	107
	116
	127
	28
	57
	100
	308
	101
	1358


8. Metrics

8.1 Milestone Metrics

	Completed as planned or earlier
	Total
	Timeliness

	7
	7
	100%


8.2 Effort Metrics

	Activity
	Actual Effort
	Planned Effort
	Deviation (%)

	Documentation
	163
	160
	2

	Implementation/Testing

	931
	960
	3

	Project management
	26
	40
	35

	Design
	42
	480
	91

	Other
	208
	-
	-


The category “other” includes presentations, travel planning, research, meetings. Implementation and testing have been put into the same category because they have been made simultaneously.
	Effort estimation accuracy (%)

(100*(1 - abs(Actual – Planned)/Actual))
	85%
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