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All things must change to something new, something strange (H. Wadsworth

Longfellow)
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. Fetish Network |

OG-INF50

The FETISH Network™ integrates

information systems, applications and
services from disparate tourism providers
into a distributed, secure and scalable
platform

It provides, through the use of Jini™

network technology, an adaptive and self
configuring environment, delivering an
integrated and distributed application
framework over the Internet

From B2B model to S2S (Service to Service)
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-, Fetish <
Challenges |

* Develop a platform infrastructure to
accommodate constantly changing environments

* Supporting spontaneous network of tourism-
oriented Value added services.

* Provide basic open source software components
to build value added services and join process
through automatic composition and
configuration

« Opportunity to offer of “high-level” complex

services that are composed of basic tourism-
related services (as Lego blocks) provided by
different organizations

Federated European Tourism Information Systems Harmonisation



o Fetish Components <

Europzan |
0GRS0

- FETISH Repository

— Service Definitions and Service
Implementations (WSDL)

— Business Data Types
— Vendors, Contracts
* Service Modeler

 FADA Infrastructure

— Cloud of Nodes (Virtual lookup server) and
Proxies

- Ontology System
— WWW.Ssymontos.org

 Business Process Modeler and Executor
— Proman
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<~  FADA framework goals

* Enable the system to scale

— Over space
— Over number of services
— Qver time

* Build reliable systems
— On the network
— From unreliable components

* Enable ad-hoc federations
— No central point of control (or failure)

Federated European Tourism Information Systems Harmonisation
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<~ Jini/Reggie constraints = __
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Requires a broadcast medium

Reggie implementation, uses RMI as the basic
communication protocol (The firewall problem)

It doesn't take into account variable net
latency for lease renewal

Discovery of Lookup services is based on
broadcasting certain message types. This can
NOT be achieved on the Internet
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<~ FADA nodes architecture
* An arbitrary graph of nodes is allowed,
because:

— As no central authority exists, everyone can
manage the connections, and create cycles.

— No single point of failure exists, except for
the DNS server of domain fetishproject.com,
which is replicated as-is.

* Broadcasting on an arbitrary (and
potentially cyclic) graph must be achieved.

— Several algorithms have been tested, but all
of them require knowledge of the structure or
a fast way to gain knowledge of the
inmediate neighborhood.
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< FADA topology

T e Mesh instead of a

Tl FADA tree
* Lookup using

Kbeid flooding algorithm
EADA DA * Self healing
FADA  FADA * Ad-hoc topology
FADA
FADA FADA FADA
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FETISH FADA |OO|(L||3 ,fmim

Solution: the good, old flooding algorithm.

Main goal is not fast responsiveness, nor
optimal paths, but AVAILABILITY.

The flooding algorithm WILL find a path
between two nodes if such path exists.

It is reliable in front of connection failures: if
two nodes are no longer connected directly,
but a route through another one or more
nodes exits, the flooding algorithm will find
it.
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e FADA Discovery

European ©
DG-TNF 50

New FADA node requests
a FADA node IP to its DNS

PR FADA In order to join the
federation.
FADA FADA
FADA fada.fetishproject.com

DNS

_— A A

©So0000
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<  FADA Lookup example 2. __

DG-NFS0

FADA FADA

FADA FADA

FADA

Client
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<  FADA Lookup example 2. __

DG-NFS0

Client performs lookup
FADA FADA

FADA FADA

FADA

Client
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<  FADA Lookup example 2. __

DG-NFS0

New globally unique

rchiD i
EADA o Searc S created

FADA FADA

FADA

Client
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< FADA Lookup example HE

Europzan Conmission
DOG-TNF 50

Local lookup is performed.

Meanwhile, search is
ARk FADA expanded.
FADA FADA

@ o
N\
N & /
FADA

@

Client
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<  FADA Lookup example 2. __

DG-NFS0

The above step is

repeated by neighbors.
e FADA Meanwhile, the first FADA
node Is waiting for
expiration of a timeout

Client
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FADA Lookup example H®__

X
FADA FADA
p S
FADA FADA
FADA
Client

pEan L
DG-NFS0

The direct neighbors notify
their results to the first
FADA node. Meanwhile,
the neighbors in the
second degree start local
lookup and attempt search
expansion. Both of them
fail to accomplish the
latter, because the node
they attempt to contact
already has the SearchiD.
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<  FADA Lookup example 2. __

DG-NFS0

The latter neighbors notify
their results to the first

e FADA FADA node.
As they weren't previously
connected to the first
FADA FADA FADA node, they connect
Inmediately.
FADA
Client
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<  FADA Lookup example 2. __

DG-NFS0

After the search timeout
occurs, the first FADA

FADA FADA node returns the total
lookup results to the client.
FADA FADA
FADA
Client
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<~  FADA Lookup example ®__

pEAn G
OG-NFS0

The service proxy Is
retrieved directly by the

FADA FADA client, based on the
Service locator delivered
by the FADA node.

FADA FADA
FADA
Client
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<~  FADA Lookup example ®__

DG-NFS0

The SearchlDs cached in
every node will be deleted

FADA FADA after 30 sec.

FADA FADA

FADA
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<~  FADA Lookup example ®__

DG-NFS0

Resulting state of the
architecture: more
redundacy, improved
availability.

FADA FADA

FADA FADA

FADA
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) Reggie constraints m|
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* Requires a broadcast medium

 Uses RMI as the basic
communication protocol

e [t doesn't take into account variable
net latency for lease renewal
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S RMI

FETISH N Euopan Canm ission

Europzan o
OG-IF50

* Due to the fact that Reggie uses RMI as a
communication protocol, it opens sockets on
arbitrary ports. Firewalls don't allow this
behaviour, and clients behind them are not
allowed to open a connection to an arbitrary

outside port.
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SEPROTOCOL vs IMPLEMENTATION 2.

DG-NFS0

* Instead of a particular implementation, the
FADA architecture forces messages to be
exchanged amongst nodes and clients.

* The use of XML documents allows clients
residing behind firewalls to work with the
FADA network without requiring the system
administrator to open new types of outside
connections.

 The already existing setup of proxies and
open ports for http communication is used
by the FADA to exchange XML documents.
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2 XML-RPC

GGGGGGGG

* We get rid of the RMI constraint
by switching to another

communication protocol: XML-
RPC over HTTP

Federated European Tourism Information Systems Harmonisation



< XML-RPC over HTTP @ __

GGGGGGGG

* Every FADA node opens a socket on a
fixed port (chosen at startup)

* It receives HTTP POST requests from other
FADA nodes or clients

* These POST requests contain XML
documents that follow the XML-RPC
standard
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<> Benefits of XML-RPC / HTTP B__

GGGGGGG

* Clients behind firewalls can safely use the
http proxies they may have available

* FADA nodes can be behind a firewall: the
network administrator need only open a
single configurable port
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<> Benefits of XML-RPC / HTTP B__

GGGGGGG

e Paranoid network administrators can trace
the traffic exchanges: it is only HTTP
messages.

* FADA nodes can cooperate with other
implementations: only the protocol is
Important
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) Reggie constraints =
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* Requires a broadcast medium

* Uses RMI as the basic
communication protocol

[t doesn't take into account variable
net latency for lease renewal
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>  L&ascE rerewadal on e

FETISH

* Delays ont
those on a

* Delaysont
those on a

Internet i

ne internet are much larger than
_AN.

ne internet vary much more than
_LAN.

* A method is nheeded to estimate the
probable value of the delay for a given

instant of ti

me.

* Delay depends on many unknown factors,

neyond the

observer's reach.

* Lease renewal times depend on the delay

netween the renewal request and the

renewal operation.
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-, LEASE renewal on the
S Internet

* Hypothesis:
It is possible to do a network latency

forecast

 Solution: Kalman filter

Federated European Tourism Information Systems Harmonisation
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<~ Internet Delay Experiments ®._...

RFC-889

The Internet delay distribution is more-or-less Poissonly distributed
about arelatively narrow range with some important exceptions.

The exceptions are characterized by occasional spasms where one or
more packets can be delayed many times the typical value.

The specified retransmission-timeout algorithm, is characterized by

two parameters, a weighting factor F and a threshold factor G. For

each measured delay sample R the delay estimator E is updated:
E=F*E+ (1-F)*R

In the current TCP specification, if an interval equal to G*E expires

after transmitting a packet, the packet is retransmitted, and suggests

values in the range 0.8 to 0.9 for F and 1.5 to 2.0 for G. These values

have been believed reasonable up to now over ARPANET and SATNET
paths.
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<~  Kalman Filter (1960)  ®__

DG-NFS0

* In 1960, R.E. Kalman published his famous paper describing a
recursive solution to the discrete-data linear filtering problem.

* How do you get accurate information out of inaccurate data?
More pressingly, How do you update a "best" estimate for the
state of a system as new, but still inaccurate, data pour in?

* The Kalman filter is a set of mathematical equations that
provides an efficient computational (recursive) solution of the
least-squares method. The filter is very powerful in several
aspects: it supports estimations of past, present, and even
future states, and it can do so even when the precise nature
of the modeled system is unknown.

* Kalman filtering has proved useful in navigational and
guidance systems, radar tracking, sonar ranging, and satellite
orbit determination.
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) Why Kalman filter?

GGGGGGGG

The Kalman filter provides a set of equations
that give the BEST estimate for the quantity
under study.

It can keep a history of past events without
the need to store all previous values.

It can cope with noisy measurement
procedures.

It can project the state in the future, and
give the BEST estimate for a FUTURE value,
plus the BEST estimate for its VARIANCE.

In that way, it is possible to get the WORST
value for the delay with a high probability of
success.
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< Kalman Filter Block Diagram #_.

Mext State
M Mx(k) B Bu(k) X (k+1)
(k) . : %({K)
Measurementﬁ Moize Delay O
Parameter [;i:‘ Parameter +
Additive
White Noise Ax(k) A
v(k) System
Farameters
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o Kalman Filter States @,
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Time Update ["Predict”)

[1] Projeatthe stabe ahead

[1] Compute the Kalman gam
K, = P,HTHP,HT+R)"

.= AY,_ . +Eu,
i A1 A (2] Update estimate withmeasurement 5

[2] Projecttle error acrarines ahead iﬁ_ — i;_.|.ﬁ:£_|:z£__ Hi;_:.
P;; = HP_,;-_ 14'!-|-'T+ & [3] Update the error covaranes
P,= (I-EH)F,

Initial estimatesfor Jy _jand |

Federated European Tourism Information Systems Harmonisation



<~ The Kalman assumptions ..

DG-NFS0

* The linear Kalman filter supposes the parameter
to be estimated follows a linear function of its
previous state plus an optional control signal
affected by a white gaussian noise component.

* Non-linear Kalman filters still suppose a definite
model. For instance, the movement of a car on
a track, the movement of currents of hot/cold
air, the movement of a rocket.

« We have no such model: delay may vary
arbitrarily, grow or shrink, by a huge or a small
amount
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Our Kalman model

GGGGGGGG

* Our approach is to consider the latency as a
constant value affected by white gaussian
noise.

* This approach will give us the best estimate
for a parameter which is taken as a
constant, however
we know for sure it's not a constant.

* We are interested in the variations of this
parameter, but the Kalman filter will strip
out these variations and give us the best
estimate for an hypothetical central value.
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<~ FETISH Kalman Filter —#__

Delay (ms) Kalman Filter behaviour in front of delay peaks
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<~ FETISH Kalman Filter —#__

Sk i) Kalman Filter behaviour in front of a sudden delay increment
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<  Kalman Filter: conclusion #__

GGGGGGGG

* Network latency forecast >95% accuracy

 Get accurate information out of
inaccurate data

* It supports estimations of future states,
not knowing the nature of the modeled
system
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52 Use of the FADA toolkit: register E

Europzan Conmission
DOG-TNF 50

* The register method requires the existance of an
instance of the class FadalLeaseRenewer, passed
onto the constructor of FadaHelper. Then it's

possible to use the FadaHelper instance’s register
method.

e Parameters:

— The URL of the FADA node to register the item.
— The item itself
— The array of entries that further define the item.

— The lease period, that is, the lease that will be

asked by the FadalLeaseRenewer to extend the
lease lifetime.

 Returns: the FadaServicelD of the registered item
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52 Use of the FADA toolkit: lookup  E_

DG-NFS0

* To search for an item in the FADA using the FADA
toolkit, you just need to use the method lookup()
from the class com.fetish.toolkit.FadaHelper.

e Parameters:

— The URL of the FADA node where the lookup
must be started

— The FadaServicelD of the item that’s wanted
(may be null, meaning that any FadaServicelD
will match)

— The array of entries that further define the item
— The array of interfaces the item must implement.

 Returns: an Object, matching the lookup query
criteria.
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* Alternatively, you can use the lookupMany
method.

* It returns an array of matching Objects, up
to a maximum number of matches.

* Parameters: the same as in the lookup

method, plus an integer with the maximum
number of matching items.

Federated European Tourism Information Systems Harmonisation
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i FADA Monitoring @
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: tb.fetishproject.com - Netscape
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<  FADA Administration @~ ®__
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@ FADA Installation

* UNIX based installation process

O\ WINDOWS' System32' cmid.exe -
ada 5.2 Configuration Tool

Europzan Conmission
DOG-TNF 50

petected a Windows HP operating system...
FADA Server port [20021:
FADA Secure adminiztration port [<my—secure—port>l: 2083
hoosze a NTP Serwver [ntpl.curie.frl:
Are youw behind a firewall? [ n 1:
FADA =szerver namesIPF [localhost]l: malvino.fadanet.org
jo you need a proxy to access to Internet? [nl:
Write wusername for accessing to weh adminiztration [fadal: fada
Write wuser password for accessing to web administration: s
e—write user passwobd:s M
rinting conf iguration:
Your NIP Server iz 'mtpl.curie.f»'.
Your FADA sewrvice will be publiszhed as "malvino.fadanet.org'

in port ""28002" (fada:s//malvino.fadanet.oprg:2@@2».

I= the ahove correct [yl:
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FETISH

FADA Installation

 Windows based installation
Drocess
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Copyright Informations

G GEMERAL PUBLIC LICEMSE a
Version 2, June 1991

Copyright () 1959, 1991 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 1S4
Everyone is permitked to copy and distribute verbatim copies
af this license document, but changing it is not alloveed.,

Preamble

The licenses far most software are designed ko kake away your
freedom to share and change it. By contrast, the GhU General Public
License is intended to guarantee vour freedom to share and change free
software--to make sure the software is Free For all its users. This
zeneral Public License applies ta mask of the Free Softwars
Foundation's software and to any other program whose authors commit bo
using it. (Some other Free Software Foundation saftware is covered by
the GMU Library General Public License inskead.) You can apply it ko

wOUF programs, too, JL‘

Do wou accepk all the terms of the this License Agreement?

If wiols choose Mo, Setup will close:

< Back ‘ Yes J Mo
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@ FADA Releases

Version Released
FAD A 3.0 04/09/2001
FAD A 3.1 04/10/2001
FAD A 4.0 24/01/2002
FADA 4.1.0 12/03/2002
FADA 4.1.1 08/04/2002
FADA 4.1.2 28/05/2002
FADA 5.0 30/09/2002
FADA 5.0.3 04/11/2002
FADA 5.2 31/01/2003
~FADA 5.2.1 03/03/2003
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o FADA Evolution <

G50

Footprint 1 Mbyte 280 Kbytes 500K bytes
Speed Up 1 X 10 X 15x
Adminigtration  Client/Server  + Browser based Browser based
Installation Ad-hoc Wizards (Unix/Win)Wizards (Unix/Win
Cross Firewalls No Yes Yes
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= Coming soon...(FADA 5.0) B __

DG-NFS0

* Jini API convergence
* Administration autentification
* Jini proxy caching

* Hot pluggable transport protocol (RMI, JXTA,
SOAP, XML-RPC...)

* SNMP protocol support

* MMAE (Multiple Model Adaptative Estimation)
Kalman filter approach
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<~ Project Curriculum Vitae = __

DG-NFS0

* European IT Tourism Conference (Brussels 12/11/1999)
 IST Conference (Helsinki 24/11/1999)

* Jini Community Meeting (Amsterdam 10/12/2000)

* World Tourism (Lisbon 19/01/2001)

* Enter 2001 (Montreal 25/04/2001)

* Java One 2001 (San Francisco 07/06/2001)

* Intelligent Transport System World Congress (Torino
7/11/2001)

 European Commission Tourism Confecence (Brussels
9/7/2001)

 IST Conference (Dusseldorf 3-5/12/2001)

* Tourism exchange exibition BIT 2002 (Milan 22/2/2002)
 Java One 2002 (San Francisco 27/3/2002)

« 6" Jini Community Meeting (Boston 17-20/6/2002)
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