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On-Demand
Storage and
Processing

Unreliable network
Wide range of request rate

L ,%Admlns need interaction to remote sensors
oy *Potentlally very high write concurrency

Many sensor types: many data types
Scalable architecture

Proposed Solution Features

Acknowledgements

Multi-tier architecture

Independent components In each tier
Organize each tier as a Phantom domain for
dynamic scaling

Message queues as write buffers
Transactional interaction by tracking all
commands and responses In database
Column-oriented database with semi-
structured data for various data types
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Architecture
User side
Admin: execute commands on node controller

Data user: query data through CQL or SQL

Cloud side

= Write buffer: message queues and consumers

Storage: Column-Oriented database

. Da ;qu- layer: Query execution engine support standard SQL
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Cloud side
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Dynamic Scalable Virtual Cluster: Message Queue Domain
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Scalability on Client and Server
side
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Dynamic Scalable Virtual Cluster : Datd Agent\Domain
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End-user interface

Data user

Bandwidth

= Bandwidth Increases with scales
AND message sizes (within 10KB)

= Implies benefit of message batching

= Network was not saturated

Latency

= Latency within 6ms on 32 nodes
= System scales well
» Message size doesn’t impact much
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J1] r-si)ortmc ‘on environmental factors and Interacting with the environment are becoming increasingly ubiquitous, reliable and
AISCIENCeS to create "Instruments at large” — dynamic and often self-organizing groups of sensors whose outputs are capable
XPE Ar.m.a; S Oorganized around specific questions. This calls for an infrastructure that can support remote administration of
ellable C rﬁmunlcatlons and extend storage capability that can scale to support many data producing sensors, many different
VOTK&We r esent protocols and a cloud-based data store called "WaggleDB" that address the above challenges. The system
TR ELWOTKS ‘id enables users to query the data sets. The "WaggleDB" data store incorporates a scalable multi-tier architecture

= Single queue server saturates with 32
clients scale '

= System performance degrades graceigily
when saturated
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= Queue Server

Speedup

= Speedup =T,/ T,

= Workload concurrency level associate to
speedup: system not fully saturated
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Conclusion

= Good performance and scalability at
different concurrency levels

= Aggregating data and sending In
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