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Executive Summary

Crawler’'s main task is to fetch structured i
sources accessible via internet.

Hence, the Crawler subystem is composed by different services which are dependehe

fore mentioned sources of information outside MARKOS; as a consequence, in order to run
the Crawler as a reliable service for the other MARKOSsidbems, its implementation will

have to reflect all changes that will happen on those exterrtahsysThe Crawler will need

both automatic and human monitoring on the flow of data and continuous updates to the
software.

This document will start listing and describing open source hosting facilities and services
from which the Crawler aggregates dakhen it will describe the requisites of the Crawler,

its interactions within the MARKOS system and finally the interactions within the Crawler
subsystems itself.

The information and views set out in this publication are those of the author(s) and do not
necessarily reflect the official opinion of the European Communities. Neither the European
Union institutions and bodies nor any person acting on their behalf may be held responsible
for the use which may be made of the information contained therein.

© Copyright in this document remains vested with the MARCOS Partners
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1. SURVEY OF INFORMATION SOURCES ONOSSPROJECTS

In this paragraph we try to list sourcesstfucturedinformationon Open Source projects
such as web siteservices, and tools which facilitate the extraction of information from
repositories, tracking systems, etc.

We start by listing metéorges, which are services gathering data from forges; then, a list of
the most relevant forges is presentthenavailable the list of tools used by mdtaiges for
their crawling, scraping and analysis work is reported.

1.1. Metaforges

1.1.1.0hloh

hloh

Projects People Organizations Tools Code &
Ohloh, whichis owned and operated Bfack Duck Software, is a free, publidirectory of
Free and Open SourSoftware and thecontributors who create and maintain them
Ohloh gathers information from many forges &@nd editable by everyone, like a wiki.

Ohloh also offer€odea service comingrom the merge withkoders.comitis a publicly
availablefree code search site that indexes most of the projects in Ohbldlows to search
the code base for class, method, function name, etc

There are currently more than 580.000 projects and almost 196.000 contributors.
The information on the projects comalso from the analysis of the source code.

Let’' s see the information on Firefox as a

WP5- Crawler © markos Consortium Page6 of 34
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<name>Mozilla Firefox</name>
<url=https:/swww ohloh net'p/firefox xml</url>
<html url>https:/www.ohloh net'p firefox</html_url>
<created_at>2006-10-10T15:51:317Z</created_at>
<updated_at>2013-02-08T0740:51Z</updated_at>
— <description>
The award-winning Web browser is now faster, more secure, and fully customizable to your online life. With more than
faster, safer and smarter than ever before. If you stack this project, you should also stack the Mozilla Core.
</description>
<homepage url=http://www firefox com/</homepage url>
<download_url=http://getfirefox com/</download_url>
<url_name>firefox</url name>
—<medium_logo_url=>
hitps://s3 amazonaws.com/cloud ohloh net/attachments/41453/logo-only_med png
</medium_logo url>
—<small logo url>
hitps://s3 amazonaws.com/cloud. ohloh net/attachments/41453/logo-only_small png
</small_logo_url>
<user_ count>11871</user count>
<average rating>4.44003</average rating>
<rating_count>3477</rating_count=>
<review_count>39</review count>
<analyvsis_id>12453518</analysis_id>
—<tags>
<tag=htmlS</tag>
<tag>www<tag>
<tag=xul</tag>
<tag>browser</tag>
<tag>javascript</tag>
<tag> . _ . </tag>

Genericinformation on Firefox project

WP5- Crawler © markos Consortium Page7 of 34
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—-<analysis>
<id>12453518</id>
<url=hitps://www.ohloh net/analyses/12453518 xml</url>
<project_id=9</project_id>
<updated_at>2013-02-05T17-08:382</updated_at>
<logged at>2013-02-05T14:48:282</logged_at>
<min_month>2002-04-01T00:00-00Z</min_month>
<max_month>2013-02-01T00:00:00Z</max_month>
<twelve month_contributor count>873</twelve_month_contributor count>
<total code lines>8302184</total code lines>
— <factoids>
<factoid tvpe="FactoidAgeVervOld"> Mature, well-established codebase </factoid>
<factoid tvpe="FactoidTeamSizeVeryLarge"> Very large, active development team </factoid>
—<factoid type="FactoidActivitylncreasing">
[ncreasing year-over-year development activity
</factoid>
<factoid tvpe="FactoidCommentsLow"> Few source code comments </factoid>
</factoids>
— <languages graph_url="htips:/www.ohloh net'p/firefox/analvses/12453518/languages. png'>
<language percentage="40" color="F35F1F" id="44">» C++ </language>
<language percentage="19" color="FF8F00" id="42"> C </language>
<language percentage="14" color="A4007E" id="6"> JavaScript </language>
<language percentage="27" color="000000" id=""> 29 Other </language>
</languages>
<main_ language id>44</main language id>
<main_language name>C++</main_language name>
</analysis>

More informationcoming from the analysis of the code

It is interesting to note the conceptractoid that is, according to Ohloh documentation:

A Factoid is a short, higlevel bullet point delivering a simple observation
about a Project. Factoids are derived from an Analysis, and new Factoids are

created for a Project every time a new Analysis is ccbate

—<licenses>
— <license>
<name>gpl</name>
<nice_name>GNU General Public License v2.0 or later</nice_name>
</license>
—<license>
<name>lgpl</name>
<nice_name>GNU Library or "Lesser" GPL (LGPL)</nice_name>
</license>
— <license>
<name>mozilla public 1 1</‘name>
<nice_name>Mozilla Public License 1 1</nice name>
</license>
</licenses™>

License information
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Access to information

It is still ?ot clear whether MARKOS project will have special terms for the use of ohloh
“Cont.ent”

No automated mechanism is allowed to access the site other than the API. An application
using the API idimited to 1.000 API calls per day.

Tools
Ohloh has a couple of internal tools that are released with an Open Sourcé:license

e ohcount: The Ohloh source code line counter
e ohloh_scm: The Ohloh source control management library

Use in MARKOS
Ohloh iscertainly a relevant source of information for MARKEX&eit is one of the most
complete directories of projects, it includes information on developers involved in the
projects and it has graphically rich information coming from code analysis.

The standal way to access the information is via ARith alimit of 1.000 calls per day
considering MARKOS needs thispresergasevere limit to its use.

Theattempt to exploit thagreement in place between BlackDuck and Geeknet (now DICE
Holdings)to let MARKQOS gainaccess to the full list ahore than 580.00@hloh projects
has been postponed to a latter phase of the project.

The number of API calls per day is so low that it is not feasiblest them to collect a
reasonable percentage of the projects

BlackDuck Software encouragehe use of their graphicakpresentation®n MARKOS
service.

'See definition of “the Content” in http://meta.ohloh.

“https://github.com/blackducksw
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Languages
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A sample of graphical representation of data from code analysis

As for the tools ohlotscm, it could be useful for the component of the Crawler in charge of
scanningSCM repositories in search of new releases.

1.1.2.FLOSSmol&

FLOSSmole

Collaborative collection and analysis of free/libre/open source project data

FLOSSmole formerly OSSmolgeis a collaborative project born in 2004 adesigned to

gather, share and store comparable data and analyses of free and open sourcesoftware
developmentinitially intended for academic researclfLOSSmole is being widely used in

other noracademic context.

A team actively creates, maintains and runs scripts and tools that gathering data from many
different forges and directories; the procedure requires continadustments and data
consistent cleanings before being published. This process is clearly very reatensee.

Some data also comes from donations. No tools seem to be released or made available in any
form.

% http://floss.syr.edu/system/files/OSSmole%2520%2520A%2520collaborative%2520repository_0.pdf
FLOSSmole: A collaborative repositdigr FLOSS research data and analyses
http://flossmole.org/system/files/SquireWilliamsHICSS2012.pdf
Describing the Software Forge Ecosystem
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The result is a large database with sepageteps of tables for each source. In the following
table we list all the forgeseportingthe number of projects and the date of the last update.

FORGE Organization N of projects

Alioth - alioth.debian.org Debian.org 928
Google Code code.google.com Google 300.457
Github- github.com Github, Inc. 30.380
Launchpad www.launchpad.net Canonical, Ltd. 29.043
Objectweb- forge.ow2.0rg ow2 150
Rubyforge- rubyforge.org Ruby Central 9485
Sourceforge www.sf.net Geeknet, Inc. empty....
Tigris - www.tigris.org CollabNet 689

The following table lists the directories

DIRECTORY Organization N of projects
free(code) freecode.cofformerly freshmeat.nét Geeknet, Inc. 45934
Free Software Foundatierdirectory.fsf.org Free Software Foundation, Inc. 6872

SourceForge has been among the first forges to be procesgddOi®Smole In February
2011 though, due to chargyen the SourceForge site structureLOSSmolehas stopped
processing it and has suggested toSmarceForge Research Data Archivstead.

In February 2013 has been announced the future inclusion of data from the Apache Software

Foundation.

Access to information

FLOSSmoledoes not put any constraint in the use of the data other than citing its source.

Data is available as:

WP5- Crawler

© markos Consortium
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¢ Flat delimited files
e SQL files with creates and insertshtySQL format
e Direct accesto a MySQL database

The above files are downloadable from Google Gode

The information provided depends highly on the forge it comes fronEL@SSmolé s
databaseach forge is represented in a set of tables; in the following diagram we show two of

them as an example.

Free Software Foundation Directory tables

R (] i_num INT(11
Because FSF allows projects with the sama  proj_num INT{11} prel ) )
name but case-insensitive (ex; ANT and + datasource_id INT{11) ¢ datasource_id INT(11)
ant are diffarent projects), we use proj_num ) — 7 license VARCHAR(50)
as a primary key. This value is generated for & indexhtm| TEXT - date_collocted DATETIME
each run, so0 the numbers are not the same <» date_collected DATETIME -

for each datasource_id.

© proj_num INT{11) :
© datasource_id INT(11) © proj_num INT{11} ¢ proj_num INT{‘I‘I}
! related_project_name VARCHAR{50) © datasource_id INT(11) v data’_‘“' ce_id INT(11)
2 date_collected DATETIME < proj_unixname VARCHAR(100) © requirement VARCHAR(50)
< requirement_type VARCHAR(50)

< url VARCHAR|255)
< real_urd VARCHAR|255) <» date_collected DATETIME

< date_registered DATETIME
2 proj_long_name VARCHAR(100)
> proj_web_name VARCHAR{100)

¥ datasourca_id INT(11) < license VARCHAR(100)

¢ proj_num INT(11) < desc_short VARGHAR(100)

7 person_name VARCHAR(100) . desc.long TEXT

¢ role VARGHAR(30) 2 user_level VARGHAR(50)

< amail VARCHAR(255) % date_collected DATETIME

£ web_page VARGHAR(255) @ cal_dey_oourt INF{11)

% date_collected DATETIME

© proj_num INT(11)

© project_category_title VARCHAR{100)
© datasource_id INT{11)

< date_collected DATETIME

< project_category_ud VARCHAR(255)

Free Software Foundation tables on FLOSSmole database

*http://code.google.com/p/flossmole/
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Google Code tables
° ] ge_issues_indexes v

unixname VARCHAR(10:0)

issue_id INT(11)

m ﬂﬂJﬂ ot datasource_id INT(11) _] ge_developer_indexes ¥
unixname YARCHAR{100) . htrml TEXT dev_name VARCHAR(250)
datasource_Hd INT(11) > last_modified DATETIME datasource_id INT(11)

» home html LONGTEXT . devhiml TEXT
updateshtm| LONGTEXT ©last modified DATETIME
peoplehtml LONGTEXT | T >
downloadshtml LOMNGTEXT
issueshtm| LONGTEXT :r
wikihtm| LONGTEXT 7k

» last_modified DATETIME | gc_developer_projects v

- datasource_id INT{11)
] unixname VARCHAR(100)
dev_name VARCHAR(100)

— ge_project labels v » last_modified DATETIME
proj_name WARCHAR(100) >
datasource_id INT(11)
label VARCHAR{100)

» last_updated DATETIME + =+ - gémhdjmph !

. :| QEJ'IO]EG“ - praj_name VARCHAR(100)

datasource_id INT(11)
1 proj_name VARCHAR(100)
' _ person_name WARCHAR(100)
datasource_id INT(11)

project_links ¥ > role VARCHAR{ 100
] ge_projec 4 last_updated DATETIME 44—'—'_ (100)

proi_name VARCHAR(100) » duties VARCHAR(255)

datasource_id INT(11) " > notes VARCHAR(255)
s link_title VARCGHAR(100) T »last_ updated DATETIME
link VARCHAR(255) »>
»last_updated DATETIME *
>

j gc_project blogs ¥ :I gc_project groups ¥
proj_name VARCHAR( 00) proj_name VARCHAR(100)

datasource_id INT(11) datasource_id INT(11)

» blog_title VA RCHAR(255) »group_name VARCHAR(100)
blog_link VARCGHAR(255) group_url VARCHARI255)
> last updated DATETIME »last_updated DATETIME
>
»

Google Code tables on FLOSSmole database

Use in MARKOS

FLOSSmolerepresent a very importasburce of information for MARKOS as it aggregates
data from many important forgeghe crawler will monitor the release of files with batches of
information and import them as soon as they are available.

WP5- Crawler © markos Consortium Pagel3of 34
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1.1.3.FlossMérics / Melquiades

=TMg

FLOSSMetrics is aEU funded projectcompleted in 200&hose acronym stands for
Free/Libre Open Source Software Metrics.

The main objective of FLOSSMetrics w&s construct, publish and anatys large scale
database with information and metrics abiveé software development cong from several
thousands of software projects, using existing methodologies, and tools already developed.

FLOSSMetrics was providing access to dumps of this database (along with charts, tables and
other quantitative information about FLOSS developmentjepts) in the Melquiades
website not available anymore. The project in fact has been successfully executed frem 2006
09-01 to 200902-28 and most of its findings are tanger available.

Stakeholders of FLOSSMetrics were both individual developers and SMEs willing to exploit
open source artifacts basing their choices on data and analysis conducted by FLOSSMetrics.

Data were collected by public SCMs, buugcking systemand mailinglists, aggregated and
analysed before the final repontasmade available at the Melquiades website.

Data was made available using tGecative Commonéattribution-Share Alike 3.0 license,
but it is not public anymore.

The project released a mber of opa source tools, now availabléhétp://tools.libresoft.es/
and also ahttp://metricsgrimoire.github.com/

Among the tools made available by the FLOSEWRICS projectit is worth mentionng

Octopus, a tool aimed at findirgpftwarerepositories. We have been extensively analysing

the tool but wunfortunately its scraping mettf
been designed for websites thatédeen changed over time.

1.1.4.Antepedia

5 Antepedia

A
=

OPEMN SOURCE PROJECT SEARCH EMGINE Stay aware of UpdatES

Antepedia is a database and a sermegle by Antelink, a French software vendor
specializedin Software Life Cycle Management and Open Source Component
DetectionThe database has data on more than 2 mslli@men Source projects that

WP5- Crawler © markos Consortium Pagel4 of 34
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are continuously aggregated from various directories inmuj@&bogle Code,
Apache, GitHub, Maveand many more.

GoogleCode
Debian
CodePlex

Maven Central

Apache Arch /

Other

Sources of Antepedia projects

For each project Antepedia shows:

o description
e project URL

e licences
e vulnerabilities beta functionality)
e releases

e URL of repositories

Antepedia has also a single API which allow to verify whether a component is present in at
| east one of t h es databasg.dJsingshe SHIAcoAputed: gn eanlyifila ’
included in a component th&PI will return the same SHA if the component is present in

the database. It does not return any other information than its presence though.

Terms of use for Antepedia link to those of Antelink.Gothey do not seem to exclude the
possibility of crawlhg the web site. Robots.txt, at the moment of writing, just links the
sitemap and poses no other restriction.

*http://www.antelink.com/termase. html
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Use in MARKOS

The information made available through its website do not seem to add much to what is
available from other sources.

Also the API ae totally useless as they do not return the list of projects to which a component
belongs to, but just the fact that it is in the Antepedia database without offering any other way
to get further information.

In conclusionAntepedia will not contribute tMARKOS data.
1.2.Forges

In this paragraph we list the forges whose data will flow either directly or via afargtin
the MARKOS daabasehe objective is noproviding a neacomplete list of thefhdue to the
exponential growth of open source software, estimlateddouble every 14 months or
probably less

Nevertheless we aim to create and maintain the largest public and open dataset of open source
projects, and in order to do that we plaatalyse the following forges.

1.2.1.Eclipse

The Eclipse Foundation has the goal of hosting projects that achieve high standards in terms
of quality of code and of the community. It has detailed guidelines on the development
process and encourages new projéxtse hosted on Eclipse Ldldsefore registering on the

main directory.The infrastructure is designed to provide reliable and scalable service for the
committers developing the Eclipse technofbgyd the consumers who use the technology.

The directory Ists, at the moment of writing, 227 proct

® For a more complete list please refer to
http://en.wikipedia.org/wiki/Comparison_of_open_source_software _hosting_facilities

"http://dirkriehle.com/publications/2068the-total-growth-of-opensource/
®http://code.google.com/al/eclipselabs.org/hosting/

*http://en.wikipedia.org/wiki/Eclipse_%28software%29
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The contenprovidedby the Eclipse Foundatioon eclipse.orgs provided unless otherwise
indicated under the terms and conditions of the Eclipse Public License Versidh 1.0

The file robots.txt puts no comaint on the page that lists all projects.
Use in MARKOS

According to the above information it should be legally and technically possible to write a
data fetcher that performs page scraping extracting relevant information on those projects.

1.2.2.Codeplex

> Software

™

COdePIeX Project Hosting for Open Sourc

CodePlexis a Microsoft project hosting site mostly focused around the .Net framework,
including ASP.NET andhe Microsoft's collaboration server, SharePoint. Most projects
hosted at CodePlex are released under an open source license.

Terms of us¥ do nottalk about API or other automatic means of accessing the information
on the site.In fact APl are meant to automate some actions on project and not to access
project information.The file obots.txt though poses many constraints so that it makes it
unlikely to allow a crawler t@xtract all needed information.

A direct talk between the MARKOS team and Codeplextinaaght up the availability of the
complete list of projects in DOAP forntatProvided that further check will prove that terms
of use allow itMARKOS will use the above list of projects to import it in its database.

1.2.3.TheApacheSoftware Foundation

e Apache Software Foundation

= http://www.apache.org/

The history of the Apache Software Foundation is linkethécApache HTTP Servewhose
development beanin February 19959 nce t hen kwder plppecttoophave
home at the ASF. Most of them amgated tosoftware developmeht

Yhttp://www.eclipse.org/legal/epl10.html
Yhttp://www.codeplex.com/site/legal/terms

12 The list is available aittp://www.codeplex.com/rss.ashx?behavior=doap
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The Apache Software Foundation provides organizational, legal, and financial support for a
broad range of open source software projects. The Foundation prandestablished
framework for intellectual property and financial contributions that simultaneously limits
contributors potential legal exposure. Through a collaborative and meritocratic development
process, Apache projects deliver enterpgemde, freelyavailable software products that
attract large communities of users. The pragmatic Apache License makes it easy for all users,
commercial and individual, to deploy Apache proddtts.

All projects that have passed the incubation stage are listed in an Kéthat links to
individual DOAP files. Apache.org project will hence be fetched into MARKQf®siory
and consequently anab.

1.2.4.Alioth

debian..

Alioth is a forge powered by the FusionForge platform, originally derived from an old version
of the SourceForgplatform codenamed GForgened at providing the Debian project with

an infrastructure to develop and maintain both code and documentation for the Debianlinux
distribution. Most of projects hosted at Alioth are distributed under an OSI license.

Alioth projects are included iIFLOSSmoledatabase and will be consequently imported in
MARKOS.

1.2.5.Google Code

GO »‘81(_’ COC|8| Search |

Google code isG o o g linfastsucture for development, whether related or unrelated to
Googl e’ s technol omglgted toMsoftsvareleyelopnendacndtare releasesd
under an open source license.

Google Code projects are included FLOSSmole database and will be consequently
imported in MARKOS.

13 The full set of categories can be found api#projects.apache.org/categories.html

Yhttp://www.apache.org/foundation/
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1.2.6.Github

Github offers both paid plans for private repositories, and free accounts for ope&e sour
projects. lthost any kind of software, mainly written in Ruby, PythodavaScript

Github projects will be imported in MARKOS via FLOSSmole.

1.2.7.Launchpad

1
ot launch

Launchpad s Canoni cal Ltd s f or ge develbpeandinmigtainus er s

software, particularly Linux distributions. While when it was born its popularity was big
enough to see some visible projects like InkscBpizzle or Zope3 movingnto Launchpad;
nowadays is much less popular.

Its 30.000 projects are includedkrhOSSmoé database and will be consequently imported in
MARKOS.

1.2.8.0Objectweb

ije The open sourte mmmu’ty for infrastructure software

OW?2 consortiumis an independent ngurofit organizationrunning its own forge for open
source projects, most of thdmeingin the middleware categargeneric business applications
andcloud computing platforms

Objectweb’s projects wil/l be i mported in

1.2.9.Rubyforge

RUBYF@RGE

6 Ruby Central

RubyForge is aallaborative platform dedicated to projects related to Rupyesently hosts
more than 9.500 projects.

RubyFor ge’ s mpodagd e MARKOSNIalFLOSSneole.
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1.2.10.Sourceforge

sourceforge i it

SourceForge isrpbably the largest collection of open source prgjdtthostsover 300.000
of themranging from development tools to games. Its directory has been recently updated to
provide eneusers with a collection of enterpriseady applications.

Since SourceForge.net is via Geeknet Medda partner of the MARKOS project access to
the full setof data is granted by its participation.

SourceForge data is also available throGghirceForge Research Data Archive (SRDA

fact, the University of Notre Dame has been working since 2002 to create and mauiditén a
repository made available to thecademic and scholarly research community under a
sublicense from SourceForge.net. The project was born as ‘& fNS8&ed research project on
"understanding Open Source Software?”.

1.2.11.Tigris.org

"\ Tigris.org

_ Open Source Software Engineering Tools

Tigrisorgi s a community whose mi s Saftware Engmeerind ui | di
Tool s”
Tigris.org’ s projects wildl be i mported in MA
1.2.12.BerliOS

L 2 BerlioS Developer
berlios

BerliOS is the first collection of open source project in Europe founded in the year 2000. It
hosts about 5.000 projects and has more than 53.000eregistievelopers, contributors,
testers, documentation writers and users. Fraunhofer FOKUS has developed and operates the
BerliOS forge as well as FOKUS is a partner in the MARKOS project. Therefore access to
the full set of BerliOS project data is grantedMARKOS.

Phttp://www3.nd.edu/~oss/
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BerliOS projects will be imported in MARKOS via the API with is provided.

WP5- Crawler © markos Consortium Page?1 of 34



FP7<317743>< MARKQOS > D5.1.1a— Functional requirements for the crawler

2. CRAWLER SUB-SYSTEM

The Crawler suisystem is made of several components. Few of them actually crawl, many
fetch data from external systemshile others transform dataeceived, notify other
components for relevant events and make information avagabdenally

From now on we use Crawler to refer to the whole sygtem.
2.1.Crawler responsibilities
The Crawler has the following responsibilities:

1. Maintains a list of souss of structured information related to Open Source Projects

a. Forges accessed directly (e.g. SourceForge)

b. Forges accessed via API

c. Forges accessed crawling the site

d. Services offering data aggregated from different forges (e.g. OHLOH, ...)
Replicateautomatically and continuously part of that information locally as raw data
As the information on a specific project can come from different sources, the Crawler
prepares an integrated structure which retains each information token along with its
source.

wnN

4. Accepts requests for custom searches

5. Notify completion of custom searches to the requesting system and of standard
batches to the subscribers

6. Crawl through the repositories/websites of all projects looking for updated releases

7. Send notifications for new rehses(d ownstream )modi fi cations”

8. Makes this information available to other systems

9. Rursas a service and maintaia Service Level still to be defined

It is not a Crawler responsibility:

=

To interact directly with users of the MARKOS system

2. To implementheuristics based on domain knowledge which allow to choose between
possibly contradictory tokens of information coming from different sources.

3. To download any package and ansdyits content.

2.2.Requirements
For each responsibility we define the deriveduirements.
2.2.1.Maintains a list of sources of structured information

A list of sources of information defined and for each of them a specific instancedzHta
fetcheris implemented and maintained.

WP5- Crawler © markos Consortium Page?22 of 34



FP7<317743>< MARKQOS > D5.1.1a— Functional requirements for the crawler

Requirementl: the list must be updated when necessary and the implementation
of the correspondindata fetchemust reflect each update.

In order to be part of the list each sourcemust contain information that is relevant in
MARKOS context such information must be eessibleandterms of use have to allow the
intended use in MARKOS

The list will certainly include:

SourceForge
FlossMole
Apache
Eclipse
Ohloh
BerliOS

Most likely it will include also

e Codeplex

Requirementl.1: an Administrator, ei t her MARKOSOG6 or Cr awl er
add a new source. Specifications are written and a new instance Datae
Fetchergets implemented by tfeeveloper

Requirementl.2 either a software malfunction, a lack of reliability, the
opportunity to get wre information or, last but not least, any change in the
external source interface will lead to corrections to the specific instance of the
Data Fetcher

2.2.2.Replicate automatically and continuously part of that information locally as raw data

Requiremen2.1: each Data Fetchewill try to fetchpossibly what is in DOAP
plusurls to the download area, to the SCM, to the ticket trackedl, other
information specific to each source.

Requirement2.2 the information will be stored locally in tHeAW section 6 a
Data WarehouseNo modification whatsoever will be made to the data at this
stage. As th®ata Fetcherinstancewill loop continuously, each loop will have a
unique identifieand data in the RAW tables will be associated to this identifier.
All the daa associated to such a specific identifier is referred to lagteh

Requirement 2.3the Administrator will be able to set a priority or a criteria to
affect the pace of each instance of frega Fetcher The Crawler has an
Administrative API.
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2.2.3.As the information on a specific project can come froore than one sourcehe
Crawler prepares an integrated structure which retains each information token along with its
source.

Requirement3.1: as soon as a batch of raw data has been completely
downloaded by the specifizata Fetchelinstance, arintegration Servicewill

move it to théntegration tables of the Data Warehouse. During this process the
service will try togroup the informatiortoming fromdifferentsources; this
aggregation will be made automatically only when the identifiers on the different
sources exactly match. Each token of information carries with it the source it
came from.

To clarify with an example data fetchers willdin i nf or mati on on the pr
both SourceForge and Ohldin. Data Warehous&aw there will be one record related to a

batch coming from SourceForge and another record related to a different batch coming from
Ohloh. Data in the two record couldfdr, description from SourceForge could be:

“One of the worl dbés mdst popul ar ope
While from Ohloh:

“Joomla! is one of the most powerful Open Source Content Management Systems on the
planet. It is used all over the world for everything frame websites to complex corporate
applications. Joomla! is easy to instalmple to manage, and relialjle

The Integration service will discover those two records, using some heuristic will decide they
are talking about the same projects and will stibre information on Data Warehouse
Integation; the information will contain both description and will state also from where each
description comes from; the same will apply to any field of information.

2.2.4.Crawl through the repositories/websites of all préggooking for updated releases

Requiremend.1: The Crawler offers an interface that allows other systems to
configure it; the configuration will set the priority used by the Crawler in terms of
programming language, forgetc to look for updated releases

Requirement#.2: The Crawler loops ttough all projects accessing their
repository and /or website in order to try to understand whether there is a new
release of the projecWhen it finds a new release it flags the propaud stores

the release information.
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2.2.5.Send notifications for new releasesmetadata change

Requirements.1: When the crawling process finds a new release for a project
(Adownstr eam amtbedintefrationafibds arelesanichange in a
project metadataa notificationis sent to the Code Anabr

2.2.6.Makes this information available to other systems
Requirement6.1: Another system is able to request and obtain infolonatn a
set of projectdelonging to a batch or modified in a specific date rarige

request will return a UUID; a later notification will be sent to the requesting
system stating that the search identified by the UUID has been prepared.

2.2.7.Running as a service and maintainingex\ice Level still to be defined
From the first release until the end of the MARKOS project the Crawlesyatbm will have
to offer a reliable service. A SLA for each phase of the project must be defined.

Requirement.1: Monitor the activity of the dirent services and take alttions
(recover, notifications..) needed to maintain the agreed service level.

2.3.Description of components

From the requirements we can derive which components are part of the Crawdgstsub.
In the following picture weshow them along with the requirements they relate to.

Data Fetching [Req f| .* 21] WebServer
SourceForge B ] aEﬂEigccTnlegu:r)}atiuiﬁ‘Tl] 2]
Apache 8]
searchifetch AP
[Req 6.1]
FlossMole 5]

Database

""" Ohloh 2]
DataWarehouse Raw 2 |
[Req 2.2]
DataWarehouse Integration 8 |
Integration & ] Manitor £ Req 3.1
[Req 3.1] [Req 7.1] [Req 3.1]
Motification 5 | Crawl repositories 3 |
[Req 5 1] [Req 4.2]

All components with reference to related requirements
In the next paragraphsyrfeach component a description of its functionality is given.
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2.3.1.Data Fetchingand Data Warehouse

The Data Warehouseis a set of tables on a relational database where each record is
associated with an identifier of batch The concept of batch is defined because the
information about project will be fetched not one by one but in batches, sometimes large ones.
The DataWarehouse has stagingor raw section where the information about project is
stored as it arrives without any transformation. A second ea#tad integration will be
described in paragrah3.2

There is a set of components withibata Fetching one for each different sourosef
informationEach of tkesecomponents will continuously fetch information from a source,
create abatch with its unique identifier in the &a Warehouse where it will store the
information.

Cr
. DataFetch Forge f metaForge

T T 2 = ]
| |
loop J | [

i

| 1. fetchData() :

I

N ﬁ] |

I

I

' ]
K————————— T

|
|
| 3: storeRawData(idBatgh:long, projectListProjectlist) : void D\j

T 4 setBatchCDrlppleted(idBatch:Iang) void D&I
I
I
I
I
I
I
|
i

q sleep(mSeciong) : void

The way a generic data fetcher works

Specific sourcgof information will have specific ways the offer the information; for instance
The Apache Software Foundation has a page where it listdRhe ofall DOAP files for the
projects it hosts; the specific data fetcher instance will behave accordingly as described in the
following sequence diagram.
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:ApacheFetch

Apache.org

- Datawarehouse

loop

1: fetchDOAPLIst)
PR gl

|
2: createBatch) : long

T

I
5. getBatchCompletdd{idBatch:long) : void

6. sleep()

|
f
|
|
|
|
I
| 4 storeRawData(idBatch:long, prpjectsList<GrawlarPrajects) \rniq>¢|
|
I
|
|
|
|
|
I
T

The Apache data fetcher

FlossMole provides a list of exports from their database tables. Accessitgttthie specific
of data fetcher <can

i nstance

deter mi ne
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FlossMoleFetch FlossMole data - Datawarehouse

itrelates to projects of a forge
which we wantto include

loo . P .
P | 1. getFilelist( m the new file is interesting only if

| T
I I

opt J | InewFileF ound] | |
|

2 createBincho Jlong |
i m
- —————————— A
T 3 downloadAliRelatedFiles ! Usually there's a set of
file perforge with data
from different tables
N |

|4: storeRawData(idBatch:long, prpjects:List=CrawlerProject=) :vw\j

T 5 setBatchCompletddiidBateh:long) - void ﬁ
|
|
I
|
|
|
|
|
|

6. sleep)

FlossMole data fetcher

2.3.2.Integration

Thelntegration component performs daTL task.

It looks for a batch whose download has been completed; it exaldhe projects records
associated with that batch aridr each of themit tries to find existing projects that match its
namé®. It aggregates data from different sources and stores it in the tables of the database
dedicated to integrated datéa/henit has finished with all projects it marks the batch as
integrated. Integrated data is then available for external access.

'®0r its homepage orepositoryURL or other attributes which will proveffective in wiquely identifying
projects
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: DWintegrator : Code Analyzer swehAPI
|

It fetches all projects that
are inthe batch so that it

|

|

|

{hasaBatch] |
2:fetchProjects() List<C|'awIerP|'uject>ﬁ£| can flag them if they

|

|

|

|

|

have been updated
-

It looks for projects with [
same namelrepository

url but fram different
sources of information

s0 that it considers them
the same project

) 3:fetchProjects ()

< _______________

.

metadata and/or version

storeProjects(projects:CrawlerProjectlist) wzjljd Itflags projects with
modifications

L |
a: notinyewMetadata(timestamp:bate, idBatch:long) : void

| "]

| |
76 setBatchintegrated(idBatch:long) :\toiq>|j |
|
| 1
|
|
|

T: projectsGET(idBatch:long) : List=CrawlerProject= |

Integration sequence diagram

The problem ofuniquely identifying projecthias already been addressed by Edd Dumbill
while defining the DOAP RDF schem@&here is nb a bullet proof solution as there is no
centralized directory and every project is free to change name, domain, repository and any
ot her “attri but altressey this problemmveth tiodD BoMmBpagdist of

URIs. Being the homepage an URL its uniqueness is guaranteed by the internet DNS system;
when a project changes its home page it should add to the list of old homepages the old one.
Doing so an automatic tool could always understand whether twdPDifles coming from
different sources e.g. two different forges actually describe the same project or not.
Unfortunately this very important attribute is apparently never used so the Crawler will not
take advantage of it.

2.3.3.Notification
The notification componensearcheshe Integration Data Warehoud®er projects flaggeds

changd. Then it sendghe notification, relevant according to the type of flafthe
notification is correctly sent then it proceedsetting the flag.
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Integration has flagged
those who have relevant
metadata and/or version
change; Repository

: Motifier Crawer has flagged Datawarehouse : Code Analyzer
those with a new version

i
|
loop J :
| Fetches the listofthose
| 1. fetchProjects() : CrawlerProjectlist Nagaed fapERkE
S e ﬁ] |
T | |
att J | _ o L . |
| 2: analyseMewProjectReleases(projects:List<CrawlgrProject) tvoid
| g
| |
T % ot et Lo |
| - notifyMetadataChange(projectlistList=Crawlerfroject) : void
I
| gl
] | |
| | |
| 4 resetFlag() : void D\j |
|
|
T | |
T

Generic notification sequence diagram

2.3.4.Search/Fetch API

This set of API allow the Code Analser to get project information in the form of a set of
DOAP structures per projecthe first implementation allows to search by the name of the
project. To understand whit returnsa set of DOAP structures we must recall the context of
theexample described in paragrapl2.3where for a project the data fetcharere retrieving
information from more than a source. In order not to waste any information all this data is
sent to the CA in the form of a set of DOAP structurg ean be seen in the XML excerpt.

<rdf:RDF zmlns="http://usefulinc.com/ns/doap#" [*] zmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-s
<Project rdf:about="http://joomla.org/"> [*]
<a-MARKOS-specific-tag-to-specify-the-source-of-information>0Ohloh</a-MARKOS-specific-tag-to-
<name>Joomla</name>
<homepage rdf:resource="http://joomla.org/"/> [*]
<programming-language>PHP</programming-language>

</Project>

<Project rdf:about="http://joomla.org/"> [*]
<a-MARKOS-specific-tag-to-specify-the-source-of-information>SourceForge</a-MARKOS-specific-t
<name>Joomla<,/name>
<hcomepage rdf:resource="http://joomla.org/"/> [*]
<programming-language>PHEP</programming-language>

</Project>
</rdf :RDF>

XML containing information in DOAP from the sample in paragraph 2.2.3
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The following sequence diagram describe two possible different interactions: in the former
the result set is delivered along with the notificatrdmle in the latter the result set must b
fetched separately by the CA.

- Code Analyzer cwebAP| . Datawarehouse

i
| 1: searchProject() :
U< ________ gl |

|
| <———————————————
|
|

|3"nDtiﬁrSeal'ch(UUID:charl], projects:ProjectList) ; vnid|

| ma
' '

Search with results within the notification

- Code Analyzer “wehAP| - Datawarehouse

i i
] ) . .- |
| A:searchProjectsGET(name:String) : String, m

=

I
3: StoreOnFileSystem{UUID:String) : boalean

I

I

I I

I I

I I

I I

I I

I I

| 4: notifySearch{JUID:String, URL:String) : void :
) |

I I

I

1

A get{URL)

Search with result on a separate call

2.3.5.Repository crawler

This component actually crawls through all repositories or download pagesjedts whose
metadata are already in the data warehouse. It uses some heuristic to try to identify the latest
version of the project and, if it finds a newer one compared to the latest discovered, it marks
the project and stores the information aboutéwly found version.
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. RepositoryCrawler . Datawarehouse SCM repository

i

! 1. fetchProjects() ; List=CrawlerProject= | l
gl |
- |
I

[l

T

I

loop

opt [new version found)]

I I

| I

I I

. . N I

3: storeProjects{projects: CrawlerProjectList) :vqg\j |
I

I

| I

| f

I I

- — ——

I

I

| Loops through all the projects

| priaritizing them according to the
configuration and looks for new
wversions in repositories; if found
stores info about new version

Repository crawler sequence diagram

2.3.6.Administration API

The administration API allows an administrator via the frontend to configure some parameters
that affect the way the crawler behavelse goal of the configuration is to dedicate resources

to relevant tasks. In particular the configuration will affect the wayepesitory crawlemill
prioritize the project’s repository it wildl
be:

e Main programming languageised by the project
e Forgeswhere the project is hosted

2.3.7.Monitor

The monitor will be a simple component checking the status of other processes within the
crawler subsystem and doing some consistency check on relevant dataisi bé ¢hecks

will be defined during the implementation and the delivery of the service; we expect anyhow
to include:

e Checking that a certain number of data fetchers are running

e Checking that there are no pending batches of data (i.e. to be integratedysed)
older than a certain number of hours

e Checking that API are responding timely
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Log entries and an alert via email will be generated when one of thoses ahié til.
3. APPENDIX: DOAP DESCRIPTION OF A PROJECT

DOAP is the format use by the crawlera send information about the projects discovered.
It has been created with the goal of descrilupgn source and other software proj&a@AP
is widely used and many sites provide them for the projects they host.

The Crawler will actually send JSON eneddnstances of classes that conform to the DOAP
schem&®. The class DoapProject has been extended in order to provide the source of the
information; it will be further extended if the data fetchers will get relevant information that
does not fit in any othe existing attributes.

CrawlerProject

DoapProject

————————— | -doap: List=DoapProject>

- name : String ik
- shortdesc  String
- description : String
- homepage ; String

- oldd_homepage : List<String= 0.1
- created : Date [ —— DoapRepository
- SWNRepository : DoapRepository p—— 0.1

- browse : String

- BKRepository : DoapRepository S
- CWSRepository : DoapRepository - anon_root : String
- ArchRepository : DoapRepository 0.1 ] -location : String
- BazaarRepository : DoapRepository

- GitRepository : DoapRepository
- HgRepository : DoapRepository

- DarcsRepository : DoapRepository OoapMersion

- mailing_list : String g+ | -os: List=String=

- category : List=String= - - platform : String

- release : List=Doap'/ersion= ____————_—_——_ - revision ; String

- license : List<String= | ——— - file_release : String
- download_page : String

- download_mirror ; List=String= ‘__—————_______ 01

- wiki: List=String= __—__—__‘————__ - -

- bug_database : String DoapSpecification
- mairtainer : List<FoafPerson=

- developer : List=FoafPerson=

- documenter : List<FoafPersons= o+
- tester : List=FoafPerson= N
FoafPerson

- translator : List=FoafPerson=
- helper : List<FoafPerson= 0.* | - firsMame : String
- F’""gltﬁ';l[]'];;'lg_'anguage : List=String= e lasthlame : String
- 08 List=String=
- platfarm : String
- service_endpoint : String
- language : List=String= FoafOrganization
- audience : String
- blag : String
- vendor : FoafOrganization InformationSource
- source : InformationSource
o.* 1 - name : String

Class diagram derived from DOAP schema

Yhttps://github.com/edumbill/doap/wiki/

BAlso to FOAF for the entity person
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Some datdetcherswill obtain DOAP files from their source. Other sources will provide
structured information ojust web pages from which data will be scraped. For each of the
latter soures a mapping to the DOAKe structure will be implemented
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