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Background Research

® Validation of simulation model results
® Contact-based opportunistic communication

® Effect of backbones in opportunistic communication



The Experiment - design goals

® Collect application data to extract performance metrics
® Collect contact traces to be used in event simulations

® Compare results with contact-based simulation values



The Experiment - architecture

® 50 Roaming users (RU)

® |0 Home user equivalents (HUE)

® | Proxy

® Opportunistic twitter application

® Haggle pub/sub

® 3 RU Caching strategies

® Context-based HUE Caching strategy



The Experiment - architecture

Temporarily Roaming Users communicate with
disconnected % HUEs through Bluetooth imerface
% Twitter Servers

%Roammg User

Intermittently
connected

Haggle space ‘

h? lé Campus LAN

HUEs communicate
with Froxy through

Twitler user

Intenmltendy
connected
(e Haggle space updates his

~ \/
\/ status through
In Haggle space mos:mgos can be the web site

exchanged only through Bluetooth

Q"

)

AW

| Proxy server

Back-end
synchronzation:
with Twitter

e




Contact Trace Results

Fig. 2. “Twitter following relationships” between internal users. An edge
between two users means that one of the users follows the other one.



Contact trace Results
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Fig. 3. Total number of contacts experienced by internal users (57 = 1, ..,50)
and HUEs (7 = 51,..,60) during 2-day evaluations of the 6 combinations of
caching strategy cStrat and cache size cSize.
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Fig. 4. 'The distribution function of inter-contact times with HUEs obtained
for the whole duration of the experiment.
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Fig. 5. Internal and external delivery ratios, RY and R?, seen by the internal
users (7 = 1, ..., 50) and by the proxy (j = 51). Every combination of caching
strategy (cStrat) and cache size (cSize) was evaluated during 2 days.

Fig. 6. Delivery ratios obtained from the simulations and from the experiment for different caching strategies. The full lines correspond to the system with the
backbone (HUEs, proxy), while the dotted lines describe the system without the backbone.



Meta-data Results
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Fig. 7. The average age of received message observed by internal users.

Every combination of caching strategy (cStratf) and cache size (¢Size) was

evaluated during 2 working days.
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Fig. 9. The distribution function of observed delays for the tweets whose

reception led to the creation of @replies by the recipients.
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while the dotted lines describe the system without the backbone. The case with unlimited caches is also simulated.
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Meta-data Results
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Dependency between delivery ratio K; and closeness centrality d;.



Conclusions

® [echnological limitations need to be simulated
® Limiting cache size can aid architecture development

® Statistical predictions can aid system performance



Thanks

® Any Questions!



