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[Course Outline

CSC 6110 Advanced Software
Engineering

10-20 students

o Senior undergraduate and first-year
graduate

o Good working knowledge of C++ or Java
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Course Goals

Teach students how to evolve large software
systems in a consistent, methodological way
(Sobel and LeBlanc - "Computing Curricula®, 2004)

Give students an experience of industry-like setting
(Sommerville - “Software Engineering”, 2001)

o Real, medium-to-big sized software
o Real change requests

Practice collaborative environment by using CVS
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Related Work

Gnatz, Kof, Prilmeier and Seifert (2003)

o Development + Evolution
o Ran behind the schedule

Postema, Miller and Dick (2001)

o 2000 LOC software

o Focus on maintenance

o Change requests with known solutions
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Open-Source Projects

Free to use

Can be selected to have

o Easy, interesting and familiar domain

o Familiar programming language (C++ or Java)
o Big size

o Good structure

Contain

o Source code

o  Wish list

o Documentation

o Test
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Sample Projects

= Violet
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(http://www.horstmann.com/violet)
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Sample Projects (cont.

= Notepad++ (http:/notepad-plus.sourceforge.net)

E' Notepad++ - CiiDocuments and SettingsimaxiApplication Data"-.,Notepad++"-.,cunl:e:-:tM\;!|u.:-:ml Q@
File Edit Search View Format Document Language Settings Macro Run Plugins 7
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1 <MotepadP lus>

2 E <GeintillaContextMenu-
3 <Item id="42001" />
4 <Item id="42002"/>
5 <Item id="42005"/>
G <Item id="42006" />
7
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11 <Item id="42022"/>
12 <Item id="42023" />
13 £ </ %ointillaContextMenus
14 -« /NotepadP lus>
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Sample Projects (cont.1)

WinMerge

O O O O
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Compare files
C++

69 classes
62,990 LOC

(http://winmerge.sourceforge.net)

@ File Edit Wew Merge Tools Plugins ‘Window Help

=13l x|
=21
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H:WwinMeargelWinMerge_dewiWintergel SrciDirDoc, cpp

H:h L geiwWinMerge_kva_2206040WinMergel SrciDirDoc, cpp

POIITICH pos = FindltemFromPaths
LIZERT (posz) :
int ind = m pDirView->GetItemlIne

f# Figure out new status code
UINT diffcode = (bldentical ? DI

// Update both wviews and diff cc
SetbiffCompare (diffcode, ind)

if (nhiffs != -1 && nTriviallifi
SetDbiffCounts (nhiffs, nTriwvi
FeloadItem3tatus (ind) ;

f"k*

* [@hrief Cleans up after directory

i

s m._-__]__.__ﬁ__..______n___1__“ o

POIITICH pos = FindItemFrDmPathE;I
LIZERT (po=3) :
int ind = m pDirView->GetItemlIng

f#f Figure out new status code
UINT diffcode = [(unified ? DIFFC

4/ Update both wiew and diff cor
SetbiffCompare (diffcode, ind) :

[Ln: 559 Col: 1j83 Ch: 1/es [ [pos
Ready

FeloadItem3tatus (ind) ;
*
f’**
* [@hrief Cleans up after directory
wg -
DTS — ;I_I
lLn: 570 Col: 185 Ch: 1/s2 | [pos
[rMerge [Difference 12 of 18 ,?4
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Incremental Change (IC)

|C initiation
Change Request
|IC design
Concept Location
Impact Analysis
|C implementation
Pre-factoring
Actualization
Incorporation
Change Propagation
Post-factoring
Testing

Delivery
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[Course Structure

Teams of 4-6 students

3 Phases
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[Course Teams

For each team
o Separate open-source software
o Change requests

Team manager

O
o Team meetings
o CVS folder
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[cvs |

= Supports collaborative environment
= Facilitates teamwork

= Provides accountability .,\@Jm

_essens cheating (
DrOJect history
ndividual performance assessment
Helps to find who broke the system

O

O

O
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Course Phases

1st Phase

o The simplest phase

o Easy change requests

o Students learn IC methodology, software structure, CVS

etc.

2nd and 3" phases

O

©)
O
O

5/16/2007

Change requests designed to include all the steps of IC
Changes implementations often overlapped

Some changes were done in pairs

Change requests were estimated to take 25 to 40 hours
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[Sample Change Requests

Phase 1

o Implement “"About” box with names of
your team members (all projects)

Phase 2 and 3

o Design and implement plug-ins
functionality for JCDSee image viewer

o Integrate an open-source spell checking
project into the Notepad++ application
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[Change Requests
Source

o Feature request lists of the projects
o Suggested by project manager

Can be adjusted as a student
progresses through the change
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Course Grading

Report
o Justified description of undertaken IC steps
o Time log

Solution

o Completeness

o Correctness
Organization of solution
o Refactoring

o Interfaces
o Comments

Use of CVS
Short presentation
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Time Logs

Provide source of statistics for assessing
o Student’s performance

o Actual change request complexity

o Student’s learning process

Help to adjust
o Future change requests
o Lectures agenda
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[Course Performance

Time logs indicate that students by the
end of the Phase 3 were able to
implement more complex change

requests in less time then simple ones
during Phase 1
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Course Survey

= Students’ survey indicates increase in
students’ satisfaction

o Same instructor
o 5 points maximum

Fall 2002 Mean
Fall 2002 Median

Waterfall
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[Project Managers' Workload

Choosing projects and change
requests, setting up CVS

o 40-60 hours before the classes begin

Managing a team
o 6-7 hours a week
o 10-12 hours during phases’ due dates
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Conclusions

Proposed course gives students

o An opportunity to work on realistic programs and change
requests

o An experience of industry-like setting

Course increases
o Students’ motivation
o Students’ satisfaction

Gives instructors project management experience
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Current Work

IC process techniques improvement and
expansion to incorporate into future courses

o Concept location
o Impact analysis
o Change propagation

Tools to facilitate IC process and guide
student through it

o JRipples
o IRISS
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[Future Work

Long-term follow-up studies

Textbook
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Thank you!
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