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About myself

m Researcher at Vienna University of Technology
m In 2012 researcher at MIT Aero/Astro
m Eclipse project lead and committer (Mylyn Reviews)

m 6 years in software engineering for air traffic

= 2000-2005 Electronic Flight Strips (EFS) at Freguentis
AG

m 3 years in software engineering for airport operations
« 2010-2012 AODB for Vienna International Airport

Contact: mario.bernhart@inso.tuwien.ac.at
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Preview: ASE series of 5 lectures

m Example Project: Vienna
International Airport AODB Core

System
m Build for ten years and more
m Release your stuff 3 times a day « Layered Software Design / API
» Dependency Management Design _ _
= Build Management and -Automation - Modularization / Service Design
. Continuous Integration, Continuous - Decoupling / Event Driven Design
Delivery « Interfacing / Integration

= Five challenges you solve for every ~®= From prototype to product (make it

project work 24/7)

» Error Management » Clustering

= Transaction Management = Performance

« Logging « Monitoring

» Auditing » Automating Operational Tasks

» Declarative Authentication and
Authorization

INSO - Industrial Software
Institut fir Rechnergestitzte Automation | Fakultét fir Informatik | Technische Universitat Wien



What is FOSS? (def. by Bruce Perens) |

m Free Redistribution

» The license shall not restrict any party from selling or giving away the software as a
component of an aggregate software distribution containing programs from several
different sources. The license shall not require a royalty or other fee for such sale.

m Source Code

» The program must include source code, and must allow distribution in source code as
well as compiled form. Where some form of a product is not distributed with source
code, there must be a well-publicized means of obtaining the source code for no more
than a reasonable reproduction cost preferably, downloading via the Internet without
charge. The source code must be the preferred form in which a programmer would
modify the program. Deliberately obfuscated source code is not allowed. Intermediate
forms such as the output of a preprocessor or translator are not allowed.

m Derived Works

« The license must allow modifications and derived works, and must allow them to be
distributed under the same terms as the license of the original software.
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What is FOSS? (def. by Bruce Perens) Il

m Integrity of the Authors Source Code

« The license may restrict source-code from being distributed in modified form only if the
license allows the distribution of "patch files" with the source code for the purpose of
modifying the program at build time. The license must explicitly permit distribution of
software built from modified source code. The license may require derived works to
carry a different name or version number from the original software.

m No Discrimination against Persons or Groups

« The license must not discriminate against any person or group of persons

m No Discrimination against Fields of Endeavor

« The license must not restrict anyone from making use of the program in a specific field
of endeavor. For example, it may not restrict the program from being used in a business,
or from being used for genetic research.

m Distribution of License

« The rights attached to the program must apply to all to whom the program is
redistributed without the need for execution of an additional license by those parties.
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What is FOSS? (def. by Bruce Perens) Il

m License must not be specific to a Product

« The rights attached to the program must not depend on the program's being part of a
particular software distribution. If the program is extracted from that distribution and
used or distributed within the terms of the program's license, all parties to whom the
program is redistributed should have the same rights as those that are granted in
conjunction with the original software distribution.

m License must not restrict other Software

» The license must not place restrictions on other software that is distributed along with
the licensed software. For example, the license must not insist that all other programs
distributed on the same medium must be open-source software.

m License must be Technology-Neutral

« No provision of the license may be predicated on any individual technology or style of
interface.
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FOSS Organisations

m Free Software (Free Software Foundation — FSF)

« Philosophical model: Free as in freedom (not free beer)
» Usually copyleft: all rights to the user
« Major licence: GPL Licence (strong copyleft)

m Open Source Software (Open Source Initiative - OSI)

» Technical model: Access to sourcecode
« Usually permissive: all rights to the contributor
» Major licence: BSD Licence (commercial friendly)

m Philosophical dispute, but prominent coops e.qg.
GNU/Linux

« Licenses approved by FSF alone: 51(by 2007)
« Licenses approved by OSI alone: 43
« Licenses approved by both: 16
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Cathedral and the Bazaar

m Essay by Eric. S. Raymond with two different free
software development models:

« The Cathedral model, in which source code is available with each software release, but
code developed between releases is restricted to an exclusive group of software
developers. E.g. Emacs and GCC

« The Bazaar model, in which the code is developed over the Internet in view of the
public. Raymond credits Linus Torvalds, leader of the Linux kernel project, as the
inventor of this process.

m Linus' Law: "given enough eyeballs, all bugs are
shallow”
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State of the art:

Code reviews in Androic

Gerrit

= Code review system for
GIT

« Based on Google
Mondrian

FOSS cathedral model:

= Google develops latest
version

« Released state is open
source

Manual approver
= Code review with voting

Automatic verifier
« Build Server

Eclipse Integration via Mylyn

. n m INSO — Advanced Software Engil

avelops
code [ edits files

Author submits

then commits
changes

#| change commil o
Gerit for review

Android Open Source Project
Contribution Workflow

D Author

. Author's local environment
[] Approver

D Verifier

. Verifier's local environment
D Automatic process

Gerrlt notifies
reviewars via project ownars [
Gerit or email verifiers
Appraver looks at erifier patches .
code diffs within the commit o thelr \ferfer scis the
Garrit fo detarmine local clhient, then Gertit and submils
if change is a good builds & tests the ihe i
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Approver sets the
Is change & “code looks good®
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nofifies author
Approver adds
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FLOSS Business Models |

m Sell services: Customization, Integration, Training and
Documentation

» €.g. Books

m Sell Extensions/Components/Features

= e.g. Tasktop connectors

m Forking (commercial) and porting-back with delay
« e.g. Eclipse Mylyn and Tasktop

m Forking (commercial) and financing maintainance

m Dual License models

« Copyleft and commercial friendly License combined (e.g. MySQL)
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FLOSS Business Models I

m Publicity for other software or services
m Personal publicity of the author and career opportunities
m Sponsorship and donations

m Academic research e.g. kerberos, findbugs, ...
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FOSS Communities

m Large projects are usually managed by a separate legal
entity e.g. Eclipse Foundation

s Communication (usually completely open)

« Website, Mail, Newsgroup, Wiki

» Blogs and Twitter

« Conference calls

« Conferences, BoFs

« Local meetups and local usergroups

m Infrastructure (usually forge or sponsored)

« Code repository
« Bug repository
« Common integration and build infrastructure
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FOSS Forges

m Forges provide the most common infrastructure for the

projects

m Forge metadata from http://flossmole.org/

1988

Forge Timeline
# BerliOS # Java.Net
depl # FedoraHosted
# CodePlex
# Savannah # Rubyforge + Github
. 4 Launchpad # Assembla
@ Tigris .
4 BitBucket
19g5 2000 2001 2002 2003 2004 20ps5 20pe 2007 2008 2009
# TuxFamily # Sarovar & JavaForge # Gitorious
& Gna # Origo
. & 0O50R.eu
# Sourceforge & Alioth & ShareSource
# Objectweb # CodeHaus # Google Code
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Example: Eclipse

m 10+ years since the start of the Eclipse open source
project

m 2/3 open source projects at Eclipse.org

m 1057 committers located around the world

m more than half in Europe

m 50+ million lines of code across all Eclipse projects

m 174 member companies of the Eclipse Foundation
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Eclipse Cornerstones |

m Eclipse has an estimated 65% market share in the
Java IDE space and over 6 million users. It has been
iInstrumental in the worldwide success and adoption of
Java itself.

m The Eclipse C/C++ IDE (CDT) has become the de
facto standard developer IDE in the embedded and
real-time operating system market.

m Eclipse Modeling: majority of UML modeling tools
m Eclipse Mylyn: over 70 Mylyn connectors

m An annual Eclipse Release Train for the last eight
years
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Eclipse Cornerstones Il

m Indigo: 62 project teams, 408 developers, 49
organizations, and 46 million LOC.

m The Eclipse ecosystem has millions of individuals,
thousands of companies and thousands of universities
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Eclipse Organization

m Eclipse Foundation is funded by its members and
responsible for:

« IT Infrastructure

« |IP Management
- EPL

« Development Process
- Eclipse Development Process (EDP)

» Ecosystem Development
- EclipseCon, EclipseCon Europe, local Democamps

m The 3 Eclipse Communities

« Contributors and Committers
« Users
« Adopters
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Eclipse Councils

m Planning

« The Planning Council is responsible for establishing a coordinated
Platform Release Plan that supports the Roadmap, and balances
the many competing requirements. The Platform Release Plan
describes the themes and priorities that focus these Releases,
and orchestrates the dependencies among Project Plans.

m Architecture

= The Architecture Council is responsible for (i) monitoring, guiding,
and influencing the software architectures used by Projects, (ii)
new project mentoring, and (iii) maintaining and revising the
Eclipse Development Process subject to the approval of the
Board. More explanation of the Architecture Council can be found
In the Eclipse Development Process and in the guidelines and
checklists for the Architecture Council.
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Eclipse Plug-In Architecture
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Eclipse Project Structures

m Eclipse top level projects Top.,e,,d pm,ect]
« Eclipse

- JDT

- PDE E
. BIRT { P ],
Datatools

= Modelling
= Mylyn -
« RT
« SOA a

» Technology
= TOols {1 '-

. TPTP
. WTP
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Eclipse Top-Level PMC

m Top-level projects are managed by a Project
Management Committee (PMC).

m A PMC has one or more PMC Leads and zero or more
PMC Members.

m Together the PMC provides oversight and overall
leadership for the projects that fall under their top-level
project.
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Eclipse Project Lifecycle

m Preconditions for a Creation Review: Declaration

« Proposal documentis complete

» Top-level project along with any
containing (i.e. second-level project) is indicated

= Project has a well-defined scope
= Projectlead is identified

« Biographical information (as it relates to the project)
IS provided for each initial committer

= Two Architecture Council Mentors are identified
= PMC approval has been obtained
» Trademark assignment is complete

= All questions have been satisfactorily answered in
the communication channel Continuation

- - - - - Rw'aw
« Qualitative requirements are satisfactorily addressed

Comtinuation
Rewview

Release
Review Termination
Ranianw

[ Archived J
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Eclipse Public License (EPL)

m \Weak-copyleft business friendly free licence:

» According to article 1(b) of the EPL, additions to the original work may be licensed
independently, including under a commercial license, provided such additions are
"separate modules of software" and do not constitute a derivative work. Changes and
additions which do constitute a derivative work must be licensed under the same terms

and conditions of the EPL, which includes the requirement to make source code
available.

» Not compatible with GPL (!)
» Rigorous IP process: Full IP Log required for a Release Review
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Example Eclipse Mylyn

m Mylyn is a Task-Focused Interface for Eclipse

m Integrating rich and offline editing for repositories such
as Bugzilla, Trac, and JIRA

m ALM tools integration platform
m Presented at EclipseCon 2005
m Top level Eclipse project promotion 2010
s Mylyn Subprojects:
« Mylyn Build, Mylyn Commons, Mylyn Context

« Mylyn Docs, Mylyn Incubator, Mylyn Reviews
« Mylyn Tasks, Mylyn Versions

m Commercial version: Tasktop
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Eclipse Mylyn

< lava - Attach error log entries into new bug reports - Eclipse SDK [ =] =S
File Edit Mavigate Search Project Run  Window Help
MEE 30 Q- BEEG MO L HE e D (@)
[# Package Exp i3 ?g Hierarchﬂ = B[ 1] BugzillaAttributeMapper java (E, *216640: Attach error log entries into new bug r i = O | E TaskList 52 =0
1 = e ow =
; | 5 1) 6. Bug 216640 Ecipse % & 8 & | DT~ o g e~ (@)
iy = org.eclipse.mylyn.bugzilla.core [de. Find: b Al b Allowto ed...
it sre Attach error log entries into new bug reports .
ifh org.eclipsemylynintemalbugz | : p5 Status NEW Bug: 216640 Opened: Jan 25,2008 Modified: Jan 29, 2008 2:32 AM & Mylyn - Mik [Bugzilla]
n BUQZ”'a'c_\tt”bUt_EMEPPEf-JE‘ ) Attribut 2 B U[&] 162335: [context] Allow "Make Landi
ributes =
ﬁn B.UQZ'”.EAtt.”bUtEMEPPE Ua] 267524: create Mylyn 3.2 release plar
) Bugzﬂla(.:hent..Java » Attachments (0) [ Mylyn - Rob [Bugzilla]
@, BugzillaClient

. @ [2] 124224: Allow to edit priorities in 1
@ postAttachment(St|| » Description & B (4 Project - Steffen [Trac]
[} BugzillaClientFactory.java U(") 83:filter sort results
@, BugzillaClientFactory v Comments (1) =

4 i 97] 84: upgrade ws api
¢ taskRepositoryLocat # 1: Mik Kersten, Jan 29, 2008 1:54 AM

el limse.mvbvn.bugzilla.ui [dev.ecl 4 [a] 5 address web site nits
Ty org.eclipse.mylyn.bugzilla.ui [dev.ec

- oW Comanent B O Ex Tacr.get - Reb [Atlassi.an]
& ) ) |a| PLE-290: logged in as wrong user wk
5] 0fg-EC"P_EE-m}"}'n-'ntema'-bL'Qi Looking into this now, see also related bug 124224, -~ 5] PLE-327: Documentation for Eclipse
[} BugrillaUpdateAttachment, 7] PLE-172: Create Crucible review it
Q BugznlaUpdateAFtachm B [5] PLE-238: add an action to a cha
o currentSelection
@. init{IViewPart)
« Actions ~ People
(©) Leave as NEW Assigned to: Mylyn Inbox <mylyn-inbox@e
() Accept (change status to ASSIGNED) Reporter: Willian Mitsuda <wmitsuda@c
") Resalve as FIXED - QA Contact:
(©) Duplicate of Add CC: £1 Synchronize &2 =0
@ Reassign to ¢ | jacek.pospychala@pl.ibm.com Change Sets for CV5 (Workspace) =
- mik.kersten@tasktop.com ) -
© Reassign to defau i mik.kersten@tasktop.com g - | =B |

i mylyn-inbox@eclipse.or
[ aswmic | i myy prcrg e Ao

&, Allow to edit priorities in the task list
v

Select to remove! 20

( ) MZ, streamline task attachments

4 m b @ Planning | @ Context | @ Bugzilla 4 i ] 3
u @g
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State of the art:

Code reviews in Androic

Gerrit

« Code review system for
GIT

« Based on Google
Mondrian
AOSP cathedral model:

« Google develops latest
version

= Released state is open
source

Manual approver
« Code review with voting

Automatic verifier
« Build Server

' -c“me gratiQn. My,

avelops
code [ edits files

Author submits

then commits
changes

#| change commil o
Gerit for review

Gerrlt notifies
reviewars via project ownars [
Gerit or email verifiers
Appraver looks at erifier patches
code diffs within the commit to thair
Garrit fo detarmine local clhient, then
if change is a good builds & tests the
fit for the project change

Android Open Source Project
Contribution Workflow

Author

Author's local environment
Approver

Varifiar

Verifier's local environment

OEOOmOd3

Automatic process

Approver sets the
Is change & “code looks good®
bit in Gerrit, adds

comments

Gerit notifies the
»{ verfier to merge

Verifier sets the
“verified” bit in
Gerrit and submits
the change commit
3
Werifier unsets the
“code looks good™ Gerrit merg
bit, adds commit with
comments & public depotl.
nofifies author

D
go through without
conflicts?

changes manual by

Verifier manually

Source ANDROID

resubmit

merges files or
notifies the author 9
to merge &



CR important code review tools projects

Many projects at Google and others (i.e. open source)
doing continuous reviews manually e.g. via email or
bugzilla

2001 CodeStriker

2006 Google Mondrian

2008 ReviewClipse (project lead)

2009 Google Gerrit (e.g. for Andriod)

2010 Eclipse Mylyn for Frequentis (project lead)
2011 Eclipse Mylyn Gerrit Connector (project lead)
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ReviewClipse 2008; IDE-integrated review tool

Eclipse integrated easy to use Ul

Review scope = one changeset in the SVN
No additional server (e.g. classroom use)
Works offline (XML/SVN based)

Works with Subversive and Subclipse

Flexible filtered review assignments
e.g. *Test*.java

Create Mylyn tasks out of (bad) reviews
Freeware , 10.000+ downloads (by 2009)

WWW.Inso.tuwien.ac.at/projects/reviewclipse/

R eVIE

PSE

[EEm—E °c
Review Editor (chris) 4@
From: [11/1/08 | g To: |5/30/09 | @ Author: [ B reviewer: [ B Rating: [ B Message
Changesets under Review

| #Authm | Reviewer | Timestamp | Message
chris mike ZFI3T0Y 1124 AM [test] test action modified =
286 Jjohn chris 2/13/0911:11 AM [test] commit-message mit mehreren zeilen zeile2 zeile
285 john chris 2/13/09 11:10 AM [test] commit-message mit mehreren zeilen

eeo ©

236 john chris 1/29/08 1557 PM
235 john chris 1/29/09 1:56 PM

[test] FetchUsersAction usw.
[test] Methode in Schnittstelle und Klasse hinzugefuegr

z

G

o

&

G

& 205 mike chris 1/23/09 7:57 PM [test] neue klasse und aenderung

Va 204 chris mike 1/23/09 7:23 PM [test] system exit added

Vs 134 chris mike 1/7/096:11 PM sharedproject modified for test

s 101 chris mike 12/17/08 7:11 PM history xml model modified

O & a7 mike chris 12/16/08 B:56 AM review xml removed

Ve a0 chris mike 12/13/08 10:50 AM dev moved to trunk

i 81 chris mike 12/12/08 11:21 AM history xml updated in test project

Va 80 chris mike 12/12/08 11:10 AM test folder removed |x

Ya 79 chris mike 12/12/08 10:52 AM commiting test falder v
Files Review o
Location: [trunk/dev/projects/test.sharedprojectl/src/org/reviewclipse

Rating: [ Fai

[& action/FetchHistoryAction java
[& action/updateUsersaction.java
[ editorfuser/UserFormDesign java

Created: 2/13/09 11:23 AM Last Modified: 6/2/09 7:10 PM

Text

UserFormDesign contains no Javadoc header!

[J] Java Source Compare

EFETS

swn:f fmyslice. pl beit/trunk/dev..action/UpdateUsersAction java [Rev:373)

swn:/ {myslice.at/diplomarbeit/trunk/dev..action/UpdateUsersAction java [Rev:374]

lpackage org.reviewclipse.action;

3public class UpdatelsersAction {
4

lpackage org.reviewclipse.ackion;

3public class UpdatelsersAction {
4

private final Log log = LogFactory.getlog(get(Tass());

EOverride
protected IStatus run(IProgressMonitor moniter) {
UpdateHistoryAction action = new UpdoteHistoryAction(p
history, file);
try {
action. run(monitor);
log.debug(action.getStatus(). getMessage());
return action.getStatus();
} catch (InvocationTargetException e) {
log.error(e. getMessage());
return new Status(IStatus.ERROR, ReviewPlugin.PLUGL
.getMessage());
} catch (InterruptedException e) {
log.error(e. getMessage());
return new Status(IStatus.ERROR, ReviewPlugin.PLUGI
.getMessage());

5 EQverride
6 protected IStatus run(IProgressMonitor monitor) {
7 UpdateHistoryAction action = new UpdateHistoryActie)

} catch (Exception e} {
log. error(e. getMessage());

return new Stotus(IStatus.ERROR, ReviewPlugin.PLUGI

.getMessage(});

8 history, file);
g try {
e action.run(monitor);
1 log.debug(action.getStatus(). getMessage());
h2 return action.getStatus();
13 } catch (InvocationTargetException e) {
4 log.error(e.getMessage(D);
s return new Status(IStatus.ERROR, ReviewPlugin.P|
e .getMessage());
7 } catch (InterruptedException e) {
8 log.error(e.getMessage(D);
19 return new Status(IStotus.ERROR, ReviewPlugin.P|
28 .getMessage());
1 T
22 n
3

1

Source INSO [9]
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ReviewClipse design

Extension-Point

definition scmadapter
: «Extension-Point»

«Uses» «declares»

ISCMAdapter

«instantiates»
«|nterface»

«implements» «requires»
«implements» «requires»

Extension
«requires» «requires»
Subversion
clients . '
Subversive Subclipse
«access» «access»
Subversion
repository
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Eclipse Mylyn Reviews

Eclipse is the defacto-standard IDE
for Java

ReviewClipse has been contributed to
Eclipse

Mylyn Reviews is a code review
plugin that integrates with Eclipse
Mylyn and GIT

Provides client integration (e.g. inline
editing) for the development
environment

Uses Gerrit as review server

14 committers from INSO, Twitter,
SAP, Google, Tasktop, Ericsson, ...

www.eclipse.org/reviews

Jy‘lklk

* @return an immutable DirCache instance. A new instance is create

= current instance is outdated

* @throws NoworkTreeException

* @throws CorruptObjectException

* @throws IOException

:+:/

public UnmodifiableDirCache getDirCache() throws NoWorkTreeExceptio
CorruptObijectException, IOException {

HY

Shawn Pearce 23-an-2011 3:55 PM d0)

Le(),
Because the field is volatile, its bad to read it multiple times in the
method. Instead do:
DirCache ro = readOnlyDirCache;
if (ro == null || ro.isOutdated()) { I
ro = new UnmodifiableDirCachel(getindexFile(), getFs());
;eadOnWDwCache==ro; his
return ro;
Prass 'F2' for focus.
| e e
~ Review

~ Reviewers
Code Review  ‘\erified IP Clean
Benjamin Muskalla 0
Shawn Pearce 1 0
Robin Stocker 0
4}

Robin Rosenberg

Add Reviewers...

~ Requirements
werified +1 Build Successful

Code Review  +2 Looks good to me, approved
IP Clean +1 IP review completed

0 0

~ Depends On
1200bfa84; Fix build of |Git source bundle and feature by Matthias Sohn

~ Patch Sets
» Patch Set 1 35 Comments
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Mylyn Reviews plugin design

Reviews Mylyn
<<plug-in>>
.reviews.ui
Ul components for saequNe
reviews
Ul |
<<uses>>
v
<<plug-in>>
.reviews.core
Core components e
for reviews
Core /77v\\
/ <<requires>> <~ <<requires>> ’\
<<plug-in>> <<plug-in>> <<plug-in>> <<plug-in>>
-reviews.egit .-reviews.subversiv .reviews.subclipse .reviews.cvs
SCM connector SCM connector SCM connector SCM connector
for Egit for Subversive for SubClipse for CVS
Connectors

Common prefix for all plug-ins org.eclipse.mylyn!
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Development of safety-critical
communication- & information-
systems

Located in Vienna/Austria, 1000+
employees

Adoption of Mylyn Reviews for SW-
Dev-unit to support the RTCA
DO278B
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RTCA DO-278ED109 requirements

m For Communication, Navigation, Surveillance and Air Traffic
Management Systems (CNS/ATM)

m DO-278/ED109 provides guidance for determining that an
acceptable level of confidence has been achieved with
regards to the software of airborne systems.

= Each procedure of a review, analysis and test can pass or falil.
It has to be possible to determine the (1) result of each
procedure. Furthermore, it has to be possible to determine the
final pass/fail result for each activity.

« The software (2) version of a particular reviewed, analyzed or
tested software item needs to be identifiable.

= Results of tests, reviews and analyses, including (3a) coverage
analyses and (3b) traceability analyses need to be available.
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Frequentis review model

4 COVErs

Requirement 0.1 0.n

Task

4 COVErs

1

0..n

Review

result
reviewer

0ln
1l.n

Revision

revisionNr

1{.n

Change

diff

N

N

Version

versionNr
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Frequentis Mylyn Reviews Plugin Architecture

Task Task . - «plugines
Management Management |~ “|  Eclipse Mylyn Task Connector
System System «plugin»
Eclipse Mylyn Reviews
aplugine 1 aplugine
Task-RCS T| Task-RCS-Intf. _
/N «plugine generate | . EEWE::__J D
Reporting =|"epe
«plugine
Revision Planning
Revision Control L «plugins
Control System T| RCS-Interface
System
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Frequentis Mylyn Reviews Screenshot

= Java - Refactor data model - Eclipse Platform [l e -
File Edit Mavigate Search Project Reviews Run  Window Help
i~ vEHe ooy B O S A w5 2@
L@ G-
(& 373: Refactor data model 71 =8
=
L@ Task 373 (@ Synchronize to update editor contents demo_repository % & @ | =~ B
=]  Review-Summary
Review-Id Revisions Author Reviewer Result Comment
374 179,178 sreiterer sue 7 NOME
375 178,177 srefterer bill 7 NONE
376 179177 sreiterar jehn © PASSED ck, locks fine
378 178 sreiterer phil L WARNING missing source code comments
Remove Changeset(s) I

-
- TPaihes & Create Review for selected Changeset(s)

Revis... Description
179 #373 - phone number added

178 #373 - removed continent Assigned to: stefan find Reviewer...

i #373 - removed country from city

@ Create new review task

_) Assign changeset to an existing review task
Taskld Changesets Assigned To
sue

bill

Create review ]
jehn

phil

‘
@ Context|J Mantis| , i

® -
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Next lecture preview

Mark Struberg

Firma: INSO, TU Vienna

Mark Struberg 1st Softwarearchitekt mit dber zwanzig Jahren
Programmiererfahrung. Er arbeitet seit 1996 mit Java und 1st
aktiv in Open-Source-Projekte im Bereich Java und Linux
involviert. Mark 1st Apache Software Foundation Member und
PMC bel Apache OpenWebBeans, MyFaces, DeltaSpike und
vielen anderen Apache-Projekten. Als Java Expert Group
Member arbeitet er aktiv an der CDI und anderen EE-
Spezifikationen mit. Er arbeitet unter anderem fiir die Research
Group for Industrial Software (INSO) der TU Wien.
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