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ENEAGRID & CRESCO HPC Clusters

Computation & Storage ENEA distributed resources interconnected via GARR network.

CRESCO HPC Clusters:
e More than 8000 cores;

e Computing nodes:

> Linux x86_64;

> Special systems (GPU, PHI),

Storage resources:

> AFS (distributed);

> GPFS (parallel high-speed) ~1.5PB;

Cloud computing facilities (Openstack, VMWare);

6 Data Centerin ENEA (Portici is the main site).
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Web Crawling

> Activity to browse www systematically and download web content;

> All the most popular search engines, such as Google, Bing and Yahoo, need to
periodically download the content of a wide web space in order to update their
indexes and then provide the most recent results for the querying tasks;

» Data are stored locally and processed to build indexes, statistics and to
structure them;

» Web snapshots are typically stored incrementally and can be analyzed to
discover changes, new contents and the evolution of the web.

Application contexts:
* Web Searching;
* Intelligence & security;
* Blog analysis;
* User behaviors;
* Marketing.
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Proposal

Setting up an environment for web crawling activity

Web Data Retrieving: systematically and automatically exploring a network
content in order to create web data archives.

World Wide
Web

‘Web pages

URLs | Multi-threaded
downloader

> Scheduler

Queue [=
I URLs

Text and
metadata

Storage

\_

Main tasks
* Installing web crawling tools on CRESCO Cluster at Portici Research Center,
* Software integration into ENEAGRID;
* Definition and confinement of hardware infrastructure;
* Tuning of software parameters.
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Software Solutions: Methodology and Tools

Problems and Regulations

 Search for best practices to avoid
overloading and/or improperly using |+ Easy integration into the

the network; _
ENEAGRID/CRESCO infrastructure;

* Flexible configuration;

Product Requirements

* Open source solutions;

* Finding laws that manage the _ L
crawling process in order to comply  ° Tools and interfaces for monitoring;

with privacy and/or copyright. - Web data storage format;

* Best performance.

¥

¥
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Hardware Solutions: Resources and Network

Resources features Network schema

* 8 (+1) nodes of CRESCO2: External

Router
Processor: Firewall
2 Xeon Quad-Core Clovertown;

RAM:
16 GB;

1 x 10 6b/s

Switch/ 1 6b/s

Centre
Ethernet

* Resources Scheduler:
LSF 7.0.3;

* Storage:
GPFS 4.2.2;

*  Bandwith:
1Gbps.
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Next step

Integration of analysis tools for web content

Web Data Analysis:

Installing some tools to index, archive and display the data;
Integrating some instruments for data aggregation and topic detection;

Investigate on quality of the web data.

Main tasks
Creation of Web Crawling Virtual Lab for collaborative work in scientific community;
Development of graphical user interface (GUI) for Virtual Lab;
Integration of Apache Solr for querying and data analisys;
Integration of OpenWayback for data displaying;
Integration of Carrot? for data clustering;

Running single and periodic snapshots.
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Virtual Lab

Methodology that allows to remotely use some research services
provided by large facilities, which are unique for features and/or
costs.

ENEA-GRID Virtual Lab :: WEB CRAWLING:: Homepage - Mozilla Firefox
sa ENEA-GRID VirtualL...

€ ) i) ® | www.afs.enea.it/project/webcrawl/software | € | |Q Cerca w Ba + & O B =|

=e. ENEA-GRID Virtual L...

www.afs.enea.it/project/webcrawl/index

Reserved Area

Software = Contacts = Reserved Area

Virtual Laboratory for Web Crawling Work Group Web Crawling: Software Area Work Group

This is the website for the Virtual Laboratory WEB CRAWLING in ENEA-GRID, which allows partners Web Conference Running nclient ... Web Conference

— Upload/Download
ﬁ OKBox (Documents area)

[ — Tools

and actors involved in the project to work together and access the project resources.
Upload/Download

OKBox (Documents area)

Tools

How to use ENEA-GRID pomerad by ENEA How to use ENEA-GRID
NOMACHINE
CRESCO HPC System CRESCO HPC System
ENEA-GRID ticketing ENEA-GRID ticketing
NDOMACHINE

Login
Password

I™ Login as a guest user

Configure... Login_|  cancel |




Graphical User Interface

Web application, developed in JavaFX, which allows the user to easily interact
with hardware and software resources dedicated to the web crawling project.

# Web Crawling B Application @ Help @ About

@ Web Crawling

Welcome to

Web Crawling
Virtual Lab Software

M L santogiu@cresco2x030.portici.eneait D 0d 00h 01m48s @ TO
Welcome Screen of the application.




GUI: snapshot

Faro-Webcrawl

# Web Crawling @ Application

© Help @ About

f Application

Snapshot New

Configuration

Snapshot

General informations

Snapshot Title:
Comment:
Running Time:
Begin Time:
Snapshots Number:

Frequency:

Setting:

Initial seed

URL list:

New Monitoring Statistics Analysis

Initial Seed

Select frequency type for snapshot

Select configuration for snapshot

Select initial seed for snapshot

ENEN

& santogiu@cresco2x030.portici.eneait ‘D 0d00h 16m14s @ FSC0

Tab for snapshot submission.

Features:

* Single or periodic
snapshot submission;

* Options:
running time;
begin time;
Software configuration;
initial seed.



GUI: new configuration

Fs

Faro-Webcrawl

# Web Crawling [ Application

fE Application

Snapshot New

Configuration Initial Seed

New Configuration

Upload configuration:

General Options

H/W environment:
Title:
Comment:
Nodes:

Agents per node:

Software:

rootDir:
maxUrisPerSchemeAuthority:
parsingThreads:

-_—eeee

Monitoring Statistics

Select from saved configurations

Select target machine (CRESCO by default)

Select software (BUbING by default)

Analysis

ENEN

L santogiu@cresco2x030.portici.enea.it ‘D 0d 00h 28m 03s

L+ £5CO

Tab for configuration management.

ENEN

Features:

* Creating new settings for the
software:

#nodes;
#agents;
#threads;
cache size;
etc.

* Upload stored configurations,
modify and re-saved them.



GUI: new initial seed

Faro-Webcrawl

# Web Crawling [ Application © Help @ About

f Application

Snapshot New New Monitoring
Configuration | lnitial Seed

New Initial Seed

Upload Seed: it.seed

Title:

http://www.google.it/
http://www.libero.it/
http://www.ebay.it/
http://www.alice.it/
http://www.repubblica.it/
http://www.corriere.it/
http://www.leonardo.it/
http://www.tiscali.it/
http://www.mediaset.it/
list: http://www.gazzetta.it/
http://www.htmLit/
http://www.rai.it/
http://www.aruba.it/
http:/fwww.kataweb.it/
http://www.paginebianche.it/
http://www.msn.it/
http://www.poste.it/
http://www.ciao.it/
http://www.chatta.it/

Save Seed

M & santogiu@crescozx030.portici.eneait ‘D 0d 00h 17

Statistics

Analysis

m27s

£

Tab for initial seed management.

ENEN

Features:

* Creating new intial URL
lists;

* Upload stored initial seeds,
modify and re-saved them.



GUI: monitoring

Faro-Webcrawl

# Web Crawling [ Application © Help @ About

f Application

Snapshot New New Monitoring Statistics Analysis
Configuration Initial Seed

Monitoring

Running snapshots: snapshot-2016-08-05-18-05-00

Start Stop Hide
Monitoring | Monitoring | Monitoring

Agent 01: 57.00MB
Agent 02: 58.00MB
Agent 03: 59.00MB
Agent 04: 53.00MBE
Agent 05: 51.00MB
Agent 06: 49.00MB
Agent 07: 62.00MB
Agent 08: 60.00MBE
Agent 09: 55.00MB
Agent 10: 53.00MB

—
M & santoglu@cresco2x030.portici.eneait ‘D 0d00h 17m4ds @ FSC0

Tab for snapshot monitoring.

ENEN

Features:

* Monitoring in real time
the downloaded data
amount for agent e total;

* Pause, restart and stop a
running snapshot.



GUI: statistics

Faro-Webcrawl

#& Web Crawling [ Application © Help @ About
f Application
Features:
Snapshot New New Monitoring Statistics Analysis
Configuration Initial Seed
- * Display statistics about a
Statistics .
terminated snapshot;
Done snapshots: snapshot-2016-08-02-21-00-00
Name Time Store Resource
pym— 32.55 GB 755589 Pages e U pload stored snapshot
Agent02 01h:03m:44s 32.20 GB 730914 Pages . .
Agent03 01h:01m:02s 33.23 GB 734233 Pages StatIStICS’ recompUte them’
Agent04 01h:02m:15s 32.29 GB 736671 Pages O r' total Iy d elete a
Agent05 01h:03m:27s 32.15 GB 722222 Pages .
e shapshot from archive.
Agent07 01h:01m:45s 30.19 GB 674157 Pages
Agent08 01h:03m:28s 29.91 GB 673298 Pages
Agent09 01h:02m:10s 32.66 GB 753352 Pages
Agent10 01h:03m:31s 32.10 GB 725786 Pages
Agentll 01h:03m:35s 33.28 GB 733089 Pages
M I santogiu@cresco2x030.portici.eneait D 0d00h 06m57s @ TU

Tab for snapshot statistics displaying.
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GUI: analysis, display & clustering

() Faro-Webcrawl

/ﬁ‘ Web Crawling @ Application 9 Help 0 About c Reload
E Application
Features:
Snapshot New New Monitoring Statistics Analysis &
Configuration Initial Seed

Analysis & Display

* Starting the analisys,

displaying and clustering
tools on terminated

snapshot;

Done snapshots:

* Solr (querying);
* OpenWayback (display);

* Carrot? (clustering).

—
m o santopiu@cresco2x030.porticieneait ‘D 0d00h0sm2ds @ FSCO

Tab for web data analysis, displaying and clustring.
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Data Analysis: Solr

Solr Admin - Mozilla Firefox

File Edit ew History Bookmarks Tools Help
ns,.: Solr Admin # | Openwayback 2| | - I
- F' Google o 4

48 % localhost:8983/s0lr/#/new_core/query

Request-Handler (qt) E

[ Features:

common "responseleader”: {
"status": 0,

Apache

Solr

& Dashboard

R
L1\

text:"terremoto”
(=) Logging DA

* Indexing of data collections;

"true",
source_file, url",
"source file asc",

T s * Text searching in

ZF Core Admin

_| Java Properties

= Thread Dump

new_core -

~
i .
F f "response": {
Hurce "numFound": 32, Ll
8 : a5, ocuments,
& [
= Ral source_file": "snapshot-2016-10-86-18-22-00-bkp-storedl.warc.gz",
= rl": "http://www.ilfattoquotidiano.it/2816/08/25/terremoto-centro-italia-labbraccio-tra-renzi-e-i
.
- ¥ * Content analysis
4 Query "source_file": "snapshot-2016-10-086-18-22- p-storedl.warc.gz", -
"url": "http://www.cittadellascienza.it/futuroremoto/2016/calendario/"
L&

"source_file": "snapshot-2016-10-86-18-22-00-bkp-storedl.warc.gz",
"url": "http://iononrischio.protezionecivile.it/terremoto-io-non-rischio/sei-preparato-terremoto/"

O facet "source_file": "snapshot-2016-10-06-18-22-00-bkp-storedl.warc.gz",
O spatial "url": "http://www.lauracima.it/categoria/donne/"
spatial
O spelicheck
Execute Query

"source_file": "snapshot-2016-10-06-18-22-00-bkp-store@l.warc.gz",
"url": "http://webtv.esercito.difesa.it/Detail/Dettaglio?Channelld=02c9a5¢5-8b45-46b7-94f4-1b15a732d

)3
| ]

[} Documentation 4 Issue Tracker g IRC Channel (-] Community forum  [o] Selr Query Syntax

Solr screen.



Data Display: OpenWayback

Terremoto Cenkro

w History Bookmarks Tools Help

II olr Admin 3 | ® Terremoto Centro Italia, I... 3¢ | & v I
« *i) localhost:8080/wayback/20161006162304/http://www.ilfattoquotidiano.it/2016/08/25/terremoto-centro-ital |/~ & ﬁ' Google o q
; =
[ntte: /2016/08/25/terremot tro- italia-labb T Go Close 3¢
OpenWayback
o | =
Features:
[]
Politica

Terremoto Centro Italia, I’'abbraccio tra Renzi e il pompiere: il patto che il premier non

puo tradire * Indexing of data collections;

di Diego Pretini | 25 agosto 2016

Terremoto Centro Italia, I'abbraccio tra Renzi e il pompiere: il patto che il premier non puo tradire
Politica

di Diego Pretini | 25 agosto 2016

Commant i) * Documents searching for url

: and data;

Pill informazioni su: Governo Renzi, Matteo Renzi, Terremoto Centro Italia

. * Web page display.

Post | Articoli
Twitter

Il racconto di disastri senza tempo come il terremoto che ha raso al suolo storie di persone, famiglie e di paesi nel cuore dell’Italia - bello e un po’
sottovalutato - fa sempre un po’ fatica con la parola scritta: solo i fuoriclasse ci riescono, e nei giornali qualcuno ce n’é. Le immagini, perd, hanno
molti pili watt per arrivare alla testa di chi legge. Una foto pud essere meglio di un editoriale, come si dice. Sara perché & a meta tra 1'emozione che
puo trasmettere il racconto scritto e I'immediatezza, la fruibilita diretta di un filmato. La foto pué dare “senso”, un taglio, una chiave a una
storia, proprio come un articolo di giornale. Ma ha il vantaggio di essere un lampo, un flash appunto, che taglia tutto il superfluo, anche la
retorica, lascia solo quello che & importante.

[ e 1 |

OpenWayback screen.



Data Clustering: Carrot?

Carrot2 Workbench

File Search Window About
‘@‘ 0 ¢ &

C, Search 2

Source ‘Su\r

Algorithm | K-means
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Documents

hitp/fwww. domuxhwlzl
luxury-apartments/
hitp:/fwww.domuxh:
luxury-apartments/

http-/fosp provincia
TipologiaGiornale=t
http /fosp.provincia
TipologiaGiornale=f

http:/fstoria.camera
repubblica-lil
http://storia.camera
repubblica-lIl

http:/fstoria.camera
repubblica-¥
hitp-//storia.camera
repubblica-V¥

http:/fstoria.camera
repubblica-vi
http:/fstoria.camera
repubblica-vi

http:/fstoria.camera
repubblica-vil
http //storia.camera
repubblica-vil

http //storia.camera
repubblica-X
http-//storia.camera
repubblica-X

hitp/fwww domuxhi
luxury-apartments/
http-/fwww.domuxh
luxury-apartments/

http:/fwww.bolliniro:
S9rsa-bra html
hitp /fwww bolliniro:
99rsa-bra html

hitn- e aranditrasfo )
D)

- Clusters
Cluster count
= B
Label count
Sl

- K-means
Maximum iterat
15
Partition count

=3

Use dimensio

(&

® E-

&l

Attribute: |
Results

Description:
Maximum
number of
documents/
search
results to
fetch. The :
query hint
can be used
by clustering
algorithms to
avoid
creating
trivial clusters
(combination
of query
words)

Key:
results

'mteger
Default value:
&)
- — [)

Carrot? screen.

Features:

* Clustering of data
collections:

* Different clustering
techniques (K-means, Lingo,
STC,...);

* Showing results in different
forms.



First Test: Single Snapshot

(Efficiency and Robustness)

Number of agents: 16;

Running time: 8 h;

Amount of downloaded data: 2.94 TB;

Amount of downloaded resources: 66.806.790 Pages;
Data downloading speed: 850 Mbps;

Resources downloadeding speed: 2305 Pages/Sec.

Traffic: ENEA - Portici (MNA) -- PoP Napoli Portici [Day]

1000 M 4
900 M 1
800 M
700 M
600 M
500 M
460 M
300 M
200 M
100 M :

ﬂ - =

bits/sec

| " B Al Lol el il . 5

Thu B0: 08 Thu 12:008 Fri oo o0
B Input Max In: 164.83 Mbps Av In: 26.58 Mbps Last In: 35.19 Mbps
N Output Max Out: 943.09 Mbps Ay Out: 120.41 Mbps Last Out: 51.51 Mbps

ST ¥ Y
Fri 12:0@
15.35 pm 11512715

Network traffic measured by GARR on Napoli-Portici PoP.
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Second Test: Periodic Snapshots

GRIEINI

Daily web crawling sessions, during one month, each of them kept alive for one hour
(from 21:00 to 22:00), by considering only web pages from .it domain.

EnterasysS8: vLan75 (1m)
800 Mbps

700 Mbps
600 Mbps
500 Mbps
400 Mbps
300 Mbps

200 Mbps

100 Mbps n
il

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
Aoa A m A & 3 W 8w A = N ©o 3 e 3 g A4 4 A4 W A m 34 3 nm A 6w AN~ 4 &g 3 o A4 g A4 &4 A Mo 3 M 3 & 3w AW N 8 g A3 @ N g A4 4 A

last min avg max
W vLan75.ifoutOctets  [avg] 59 Kbps  222Kbps 3034 Mbps 85068 Mbps
W vLan75.ifinOctets [avg] 5.26 Kbps 131.99 bps 1.49 Mbps 47.59 Mbps

Network traffic in the snapshot period.

Tos * 15 TB of downloaded data
(484 GB/snapshot);

1,06
1,04
1,0

10 * 3,3 TB saved on the storage
‘;Z (111 GB/snapshot);

o I I * Downloading Speeds:

0,90 u: 1,00 GbpS, o 0,0005 GbpS

01 02 03 04 05 06 07 08 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Avg speed [Gbps]
N S (=] [ o N

Average of download speed for each snapshot.
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Conclusions

* Tools are completely integrated in ENEAGRID infrastructure by the Web Crawling Project.

* The project allows collaborative work, thanks to its Virtual Lab, which provides a web graphical
application in order to remotely use all instruments integrated in the infrastructure;

* The Virtual Lab also offers some post-crawling solutions, i.e. for indexing, querying, displaying and
clustering the web data;

* The experimental results confirm the high quality of the configuration for the web crawling software
from an efficiency, a robustness and a reliability point of view.

Future developments

Improve the indexing process:

* To parallelize the indexing process (currently the task is performed by a single machine -
4 hours of indexing for each one of crawling);

* Image and multimedial content indexing (currently only text)
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Thanks for the attention

Ing. Giovanni Ponti
giovanni.ponti@enea.it
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