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Introduction



Motivation: Data Analysis On-Board Vehicles

e Challenge: analysis over large amount of data in a large
vehicular network

e Solution: leverage vehicles' computing power ﬁ? 11
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Model and Problem Definitions



Queries in Vehicular Networks: Model

Queries

e a condition to satisfy to answer positively

e a minimum number of positive answers to collect



Queries in Vehicular Networks: Model

Queries

e a condition to satisfy to answer positively

e a minimum number of positive answers to collect

A _ N\
-
Goal

e Spread a set of queries on a fleet of Vehicles while balancing

e Response Time: the time to resolve all queries
e Analysis Cost: the total amount of computational work



Queries in Vehicular Networks: Model

Queries

e a condition to satisfy to answer positively

e a minimum number of positive answers to collect
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Goal

e Spread a set of queries on a fleet of Vehicles while balancing

e Response Time: the time to resolve all queries
e Analysis Cost: the total amount of computational work

Challenges

e the 2 measures go in opposite directions

e the time to answer a particular query is unknown 5
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Query Spreading Algorithms

Fleet Size 10, Answers Required 3.
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Query Spreading Algorithms

Fleet Size 10, Answers Required 3.
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Query Spreading Algorithms

Fleet Size 10, Answers Required 3.
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“Ask Everyone” Strategy

Fleet Size 50, Answers Required 5.
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“Lazy” Strategy (ask only when required)
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“Lazy” Strategy (ask only when required)

Fleet Size 50, Answers Required 5.
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“Lazy” Strategy (ask only when required)

Fleet Size 50, Answers Required 5.
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“Balanced” Strategy

Fleet Size 50, Answers Required 5.
Start by asking n vehicles at random.
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“Balanced” Strategy

Fleet Size 50, Answers Required 5. here o =1, 3 = 0.8, p, = 0.5.
When 3 of them have answered, start a “new round”.

Ask then ~ o/pq new vehicles based on estimating pg.
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“Balanced” Strategy

Fleet Size 50, Answers Required 5. here o =1, 3 = 0.8, p, = 0.5.
When 3 of them have answered, start a “new round”.
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e FAIRALGO: pick first vehicles with lowest work so far. 6



Different Query Spreading Algorithms: Trade-offs
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Evaluation




Evaluation

Setup
e Datasets: Bejjing (GPS) and Volvo (GPS & CAN signals)

e Queries: 10-15 queries (with 1 to 50% positive answer rate)

Evaluation in a Simulated environment

e Response Time is estimated by running the query on an odroid
e 4G Connection: 50ms latency, 10Mb/s transfer rate

e Task Queue: queries are processed one at a time



Some Extract from our Results

Quantitative Analysis: Response Times Comparison of the diff. algo.
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Conclusion

Sum-up

e We introduce balanced query-spreading algorithms

e Simulation environment for on-board task simulation using
real traces and realistic query processing times

Future work (ongoing)
e Consider a dynamic fleet and longer queries (requiring in the
order of minutes to process)

e Introduce some methods for selecting the appropriate amount
of answers needed for a good estimation of the fraction of

positive answers
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Thank you

Thank you for your attention, do you have any questions?

HOW TO BALANCE
ON-BOARD WORKLOAD &
QUERIES RESPONSE TIME?

Context and Challenges

Fleet data analysis

+ Answer development questions with data
created at and stored on vehicles
Which cars carry the necessary data? Ask!

Query Condition P
Vehic passed 2

parking ots " &
Vehidemax T
speed>80kmn "% -

We want to find ¥ s >

vehiciesin our fleet £~ il 1

ulfling some P Ny

First Approaches

+ Askall:asking the whole fleetwil sove the
Juton

more per negative response - o

5~ Tradeoffs

1y resolution time: How long until N
vehicies flfiling P are found?

Query Spreading
Algorithms

Balanced
Keep updated estimation of share of
vehicles flfiling P
Wat for share § of vehicles to answer

need to be asked by factor a forfaster
resolution

+ When asking new vehicles, consider some.
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