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Why we use OSS to teach IT issues?
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Introduction



MR BRIR == EESH5

Future IT directions and OSS

With increasing nesds. for cobrdnation betwesn syeteare and
zarvices, there are strong neeck For developmert on an open
pl atform where Users canyiew specificatione for subey cterre and

irtetrfacss.
& - -
'iff% " Cpen Flatformm
E_}ééi '::F:-'} Com gEny rearsani zations and
ﬁz‘ Y. diversification of consumer needs come
& s, 10 require system and serice

4 integrations.

e ;e;p;n;s:-e-rrze-d-t;':.:t;'n;-v:c;l:; """" NEEdE far system ' Commercial softwere and customized
and service P
Va2 0, sm sl and medium-sized rtegration development of system | however, it iz

difficult to incomorate with each ather

enterprize and individual, who hawve andto estend them

"
i ]
i ]
i ]
1 ]
1 ]
| had difficuties to develop service E
1 ]
1 ]
1 ]
1 ]
1 ]
I ]

infrastructure and inforn gion
providing infragtrucdure, get to have
wiicler needsto wilize |T.

Indivicuss and small and medium - N0 e A= zeen in the cazes of Amazon and
entemrize, which were once In domestic | T industries that manly | Zooge, the usze of Linux and other
withiout any means of transmission deal with customized desvelopm ent of : D55 infragructures under a
of information, will be able to software, increasing requirements for : framework intendedto offer a wider
disttibute infarmation and provide guick delivery overweight bath : variety of services would lead to faster

i

1

1

1

1

serdces more easly by using 055 developers and users' operational cost. release of zervices and substantial
As=surance far security and relisbility of cost cuts.

zotvare developed undet the constraint
of quick delivery.




BRIR == EESH5

OSS adoption rate and the directions of IT systems
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[Compiled on the basis of “The book of introducing IT system developments using OSS,”
(IPA OSS center, 2007, in Japanese) Figure 1-4]
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B Presence of OSS has been increasing in IT service and software industry

B OSS training courses are not yet familiar among higher education institutions
W FLOSS-JP survey [MRI 03]

Less than 10% of persons
studied OSS knowledge
at universities

Methods Ratio[%]
Self-study 62.5
At business 14.1
Communities 8.6
Univ (IT) 4.8
Univ(Sc and Eng) 4.3
Others 3.0
Part-time jobs 0.9
Tech-school (IT) 0.7
Misc. 1.1
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As a part of vitalization of Japanese IT industries...

. . Basic 1. Knowledne of the OS5 outline
The OSS mOdel Cu rrlcu | u m 2. Knowledoe on the field of 055 [egal affairs
. 3. Knowledge of computer svsterms and architecture
= 8 CategOrles 4. Distributed architecture containg anly applied level sessions.
. 27 courses System 4. Knowledge of the concept of Linug and its basic operation
6. Knowledge of the kernel of Linux
. 7. Enowledge of Linux systermm management

. C'.J - K p rOJeCt 8. Knowledge of Linux systerm programming

(L]

knowledge of netwark sever management
Enowledge of cluster system architecture
 Enowledge of network architecture

. knowledge of netwark management
Enowledge of Java

CEnowiledge of C & C++

¥ Result of the NEA-OSS
promotion forum Metwaork

B Category of “Embedded”  [Fragammng
was introduced based on a
strong request from south  [ommmen
Korea
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kEnowledge of light-weight languages

. Knowledge of development frameswarks

. Enowledge of development tools

kEnowledge of integrated development environments

. Khnowledge of encryption

 Enowiledge of network security

CKnowledge of OS5 security

. Khnowledge of RDB

CEnowledge of RDB system management

 Knowledge of embedded systems

Knowledge of embedded systems development environments
CEnowledge of embedded systerms application development
CEnowledge of embedded systems aptimization
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Comparison with CC2005
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B Compared with ITBOK, based on the Computing Curricula 2005 of IEEE
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Learning guidance for “the OSS model curriculum”
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Organizations participating in the program
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Overview of the courses provided by MRI in FY2009

Course Title University Content Model curriculum
Course 1 | Development | Shimane | Overview of development | Development
framework University | frameworks and case frameworks |
studies using Rails Light weight language Il
Course 2a | Computer Shimane | Clanguage, basic of C, C++1
language University | programming, and math
caluculation
Course Information Univ of SAA SAA
2b engineering Il | Miyazaki
Course 3a | Electronic Shimane Usage of development C, C++1, 1l
control system | University | tools and C language Development tools |
engineering programming practices
Course Program TUAT SAA SAA
3b development
Course 4 | Information Univ of Overview of network Network security |, Il
engineering Miyazaki | security and practical
(network security techniques

security)
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Introducing OSS educational program

Course Title Univ Content Model curriculum
Course 1 Development Shimane Overview of development | Development frameworks |
framework Univ frameworks and case Light weight language Il
studies using Rails
Course Computer Shimane C language, basic of C, C++1
2a language Univ programming, and math
caluculation
Course Information Univ of SAA SAA
2b engineering Il Miyazaki
Course Electronic Shimane Usage of development C,C++ 1,1
3a control system | univ tools and C language Development tools |
engineering programming practices
Course Program TUAT SAA SAA
3b development
Course 4 | Information Univ of Overview of network Network security |, I
engineering Miyazaki security and practical
(network security techniques
security)

m Future plans
m Development framework @Shimane

= planned to be offered as a bi-yearly course together with “Ruby programming”
m Program development @TUAT
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Intensive course

OSS issues are
added into
existing
courses

Intensive course

Intensive course

= planned to be included as a part of “education program of IT engineers for advanced manufactures”
m Network security @Miyazaki

= modified and marged into an existing course
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Overview of the courses planned by MRl in FY2010

Course Title University Content Model curriculum

Course 1a | Introduction to | Waseda What is OSS, How to use | Overview of OSS |, I
OSS University 0SS, etc.

Course Information University SAA SAA

1b engineering of Ryukyus
practices

Course 2 | Software and Waseda Software licenses, Legal issues |, Il
legal issues University intellectual properties,

and legal issues

M Feature of the courses offered this year
B All students in the campus can participate in the lectures (Waseda Univ)
M Courses are provided on-line from Media Network Center (MNC, Waseda)

® Course 1b is a modified version of Course 1a, particularly targeting
information engineering students
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Details of each course and implementation status
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Details of “Development Framework”

B Web technologies and application

¥ Emphasis on the differences between individual development and cooperative
development in the real business

W Many case studies to explain practical issues
M Development framework

W Case studies using OSS

M Lectures used for home study
® Ruby on Rails practices

W Offering the-state-of-the-art technologies

® Provided by members from NaCl

1E]- 5520 SFoE ~5515E]

WebE:fir&Web 7 Ruby on Rails
T)r—3v e~

n EABAFELESH  w flELTOSSER n BEFETLA
FOEL D F A

n EFHRGRAETDOE w BEFETHLH m HEFEMERE
LA FAm M
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Details of “C programming”

B Combination of the basic technologies in C programming and program

development
B C programming techniques

® Grammar, data structure, and algorithm
M Program development

¥ Development support tools

¥ Development frameworks

W Libraries
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Details of “Network Security”

® Trends in the real society and industry
® Needs from the real world
W Operating principle
W [llustration of the inside of system using OSS
B Knowledge from textbooks
¥ Protocols, communication methods, incidents, examples, etc.

M Practices using OSS tools
W Software, API, etc.

FIRE
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Implementation status

Shimane University used Shimane Univesity also used
Ruby and others on Windows WideStudio on Windows

University of Miyazaki used
Linux (Vine Linux) environment
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Implementation status (cont'd)

<
[ <2 <

Tokyo Univ of Agriculture
and Technology used
Linux (RHEL) environment

University of Miyazaki used
Linux (BackTrack) environment

0S :Windows XP(SP2)

wul01
192.168.100/24 192.168.10.10

..... &&/

o s oo The LAN constructed for

192.168.10.101 192.168.10.102 192.168.10.103 192.168.10.109 192.168.10.110

08S:BackTrack4 Pre Release “NetWO rk Secu rity” praCticeS




BABH =R ESHTMN

Evaluation and discussion
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Results of questionnaire

M Difficulties in evaluating by
academic results

B Comparison between the case with

OSS and without OSS
® NO HUMAN TESTING

B Questions
® Easy to understand?
W Interesting?
® Practical?
® OSS helps your understanding?

M Answers

M Options
® Five levels: Totally agree (++) ...
Totally disagree (——)

M Free description

B Numbers of responses

W 5,46, 14, 25, 6, 7 (persons / each

course)

BABH =R ESHTMN

*SI'E | ++ | +/_
QLEZNBEEMT LD
BHEIL—LT—Y 60.0 40.0 0.0 0.0 0.0
SEER (Z1H) 17.5 37.5 425 0.0 25
ERERE (B1R) 21.4 64.3 14.3 0.0 0.0
707 L0%E (BiR) 4.0 56.0 40.0 0.0 0.0
TO7ZLFE(BIX) 60.0 40.0 0.0 0.0 0.0
*yh¥alr4 57.1 429 0.0 0.0 0.0
QEZHNABILEREN S =D
BHEIL—LT— 40.0 60.0 0.0 0.0 0.0
CEREEMR (BlF) 21.7 30.4 43.5 2.2 22
ERER (BR) 14.3 64.3 21.4 0.0 0.0
7075 L0% (B1R) 16.0 63.0 12.0 4.0 0.0
TOUSLBEEEBIX) 33.3 66.7 0.0 0.0 0.0
Iy hMeEa)Fq 85.7 14.3 0.0 0.0 0.0
QEHIIEBENLARRS-> 120
MEIL—LT—7 0.0 60.0 40.0 0.0 0.0
EERERE (ZF) 15.2 326 47.8 2.2 22
SERER (BR) 14.3 357 50.0 0.0 0.0
7073 L50%E (BiR) 0.0 16.0 76.0 8.0 0.0
7075 L8HFE (BT XK) 16.7 66.7 16.7 0.0 0.0
Ty hMe¥a)5Tq 14.3 57.1 28.6 0.0 0.0
Q4.0SSICE>TEBMNEATLER LD
MEIL—LT— 0.0 40.0 60.0 0.0 0.0
ERER (Bik) 6.5 348 56.5 0.0 22
EEER (BR) 0.0 15.4 76.9 7.7 0.0
T07SL0%E (BR) 4.0 80 76.0 12.0 0.0
TOUSLBE(BIKX) 16.7 66.7 16.7 0.0 0.0
Iy hMeEa1)Fq 14.3 71.4 14.3 0.0 0.0
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How efficiently does OSS help you understand ?

Development
framework

C language
Programming
@ Miyazaki

C language
Programming
@ Shimane

Program
Development
@ Shimane

Program
Development
@ TUAT

Network
Security

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
HEELR0 BE58) OEsnetninayy BEIRban BE<EIRbAan

Totally agree (++) Totally disagree (--)
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Advantages of OSS courses

S CIEEEIN “Exercises helped to deepen understanding!”
AN “Good point of OSS is the capability to try casually”

ollle-B ‘It was important to read source-code by myself and it helped me
code to understand the power of code”

Participants wanted more time to do exercise and become
more interested in trying various things.

Prompting trainees' motivation for practical learning
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Related works, promotions, lessons learned, etc.
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Related works

M Chang, L.: Adopting Open-Source Software Engineering in Computer Science
Education, Taking Stock of the Bazaar: Proceedings of the 3rd Workshop on Open
Source Software Engineering, pp.85-89 (2003).

M Megias, D., Serra, J. and Macau, R.: An International Master Programme in Free
Software in the European Higher Education Space, Proceedings of the First
International Conference on Open Source Systems (OSS 2005) (Scotto, M. and Succi,
G., eds.), pp.349-352 (2005).

B German, D.M.: Experience teaching a graduate course in Open Source Software
Engineering, Proceedings of the First International Conference on Open Source
Systems (OSS 2005) (Scotto, M. and Succi, G, eds.), pp.326-328 (2005).

m Kamthan, P.: On the Prospects and Concerns of Integrating Open Source Software
Environment in Software Engineering Education, Journal of Information Technology
Education, Vol.6, pp.45-60 (2007).

M Long, J.: Open Source Software Development Experiences on the Students' Resumes:
Do They Count? - Insights from the Employers' Perspectives, Journal of Information
Technology Education, Vol.8, pp.229-242 (2009).

M Koohang, A. et al.: Design, Development, and Implementation of an Open Source
Learning Object Repository (OSLOR), Informing Science and Information Technology,
Vol.5, pp.487-498 (2008).
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OSLOR: Open Source Learning Object Repository
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@ ¢

@ | 1| http://oslor.elearning.ac.nz/moodle/login/index.php v]

e K4

™ Learning Objects in Learning: Log... o

Learning Objects in Learning

LOL » Login to the site

Returning to this web site?

Login here using your username and password:
(Cookies must be enabled in your browser) @

Username: | i

| Login |

Password: | i

Forgotten your username or password ?

| Send my details via email

English (en)

Is this your first time here?

The OSLOR in its current state is being re-vamped and upgrad ed.

All previous user accounts are in the process of being deactivated
and closed.

A new site, sharing information on a range oftopics focused on
learning objects, based on this site will be re-launched soon.

Thank you for your participation over the last 24 months.

fyou are a New Zealander and wish to participate in Moodle
developments and activities please feel free to visit

1. Schools: Schoodle: http:/fschools.elearing.ac.nzimoodle/
2. Other:iTOC: http Mitoc.elearning.ac.nz/moodle/
3. General Information: hitp Jfwww.elearning .ac.nz/
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Materials available under the
“Creative Commons Attribution 2.1 Japan”
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Learning materials already available on the web

e 9 © MEDRBHEBM:F—TYILIF 0SSAHER - Mozilla Firefox

M Introduction to MySQL 72D BRE 0 NE® 77770 YD ~A7E)

<] ¥ (‘,,J @ :lf’v\|httD:.'.-‘ www.ipa.go.jp/software/ open/ossc/ seika_1005.html v| (M v |r0ssEFADIFSA" @

. Ru by p rog ra m m | n g (bas | C) BS Most Visited ¥ e &ITE RoundCube W.. B] RSvoakyk-Sv. v [l #iAzvr7—2%8l. BlF1)—K—snzv Poz7x—5— [mixi]

1PA A HH DR B MBS : A — 7 Y TR, P v
L] L] L T WSTE T IWUF I S OVIHL AN T.U A
M Ruby programming (intermediate) e AN e T p—
By CXICHI SN, ORI )7~ 3 VMBI SHNROERENT>1eS
[ ] Ru by on Ralls development g%&a >> OSSEFWNY £ SLOMEII ELE
%i%fiﬂ ! @OSSEFILNUF S LBARTLT
i —_ [OSSEFILNUE1 SLEARGFEE | RRMSLICOVT
M Introduction to Open-Source Software CEANGER (38 | TRAROBARAN R LR e SR CARENCNHP, OSSN
BEN ) mERE AONRFICOVTE THADESRAMMICHAET 375 4 ICANT 3EAORE
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Lessons learned

M |s it really useful and/or meaningful to learn C language with OSS?

M Proposal: it should target higher information technology engineers.
® ex. continuing education and/or training of engineers in the working world

M Big progress in the OSS learning environment
m Answers for this requirement

M But we really wanted ...

M |t is still not clear how can we approach to. m ¥
O EOER
. L . . O3Za "7+
m “Difficult to use presentation materials A AR
: : : DAFEETR
Provided by third parties” B2
| ishi i i i ? B 7L A
Publishing in PDF is suitable or not* A,
B Recommended way to use m B EOHHE0ITEE)
® Pick up the pages you like from whole materials ;iz;ﬁi;ﬁfuw
® Original data available upon request O+ —

M Future challenges
B Faculty development to train teachers who can teach the state-of-the-art technologies.
M Encouraging engineers to participate in the education field
B Fostering engineers who are needed in the cutting-edge field (ex. the testers in 00.0)



Promotions
Date Title
Aug 2009 J. lio, K. Matsuzaki, H. Shimizu, Y. Shirai, and K. Sugiharai,

“Practical Information Technology Education using Open
Source Software,” Summer Symposium in Saga 2009
(§SS2009), IPSJ Symposium Series Vol.2009, No.7, pp.51-
54, Karatsu, Saga [In Japanese]
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Remarks

Discussing “the
Guidance” and project
conducted in FY2009

Jun 2010

J. lio, K. Matsuzaki, H. Shimizu, and Y. Shirai, "Practical
Education Courses on Open-Source Software in Japanese
Higher Education," OSS 2010 Workshop, Open Source
Policy and Promotion of IT Industries in East Asia, T. Noda
et al. (Eds.), pp.9-14, Notre Dame, IN

Promoting the result of
the project of FY2009

Aug 2010

J. lio, K. Matsuzaki, H. Shimizu, and Y. Shirai, “Evaluation
of Practical Information Technology Education using
Open Source Software,” Summer Symposium in Sibukawa
2010 (SSS2010), IPSJ Symposium Series Vol.2010, No.8,
Shibukawa, Gunma

Promoting the result of
the project of FY2009
and discussing the project
conducted in FY2010

Sep 2010

J. lio, "Development of OSS-based Practical IT Training
Courses," Linux Con Japan 2010 Tokyo, Roppongi Tokyo

Nov 2010
(planned)

J. lio, "OSS-based Practical IT Training Courses," Open-
Source Conrefence 2010 Shimane, Matsue, Shimane [In
Japanese]
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Thanks for your attention
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