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Outline

» Background and context

* Proposed method: CBBA-based resource selection
= Evaluation

= Conclusion
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Application view
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Resource offers = selection

200
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A,B,C,D e B

« Example: app1 (4 microservices)
- AB,CD
o A

VM: CPU:8, mem: 16GB.

EDGE: CPU:2, mem:4GB.,

m m @ diskspace:20GB
Gy’ BANBA BB

Location = Edinburgh
z norm (q)
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+ Remove the centralised behaviour
Objective: ° RAs collaborate to identify a suitable set of resources across for the
submitted application while considering different characteristics
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Consensus-based decentralized
auction (CBBA)

—» Agents bid on tasks based on their local utility.

Are all RAs
consistent?

Consensus-Based Decentralized Auctions for Robust
Task Allocation

Han-Lim Choi, Member, IEEE, Luc Brunet, and Jonathan P. How, Senior Member, IEEE

yes—=> Allocation

Phase 1: Phase 2:
. ——> —ﬁ
Bundle Construction Consensus

IEEE TRANSACTIONS ON ROBOTICS, VOL. 25, NO. 4, AUGUST 2009
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Phase 1: Bundle construction
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Phase 1: Build Bundle

Microservices Microservices
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Phase 2: Consensus

RA_ RA_
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_ Step 1 Resolve timestamps ————>  RA_i adds info on @)
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= RA_i modifies info on @

Step 2: Compare utility
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Step 3: Break ties with ID ———5 RA_j modifies info on ()

Step 4:

2 RA_] N
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\_time 1 .

Prune bundles of tasks allocated to other agents (and subsequent tasks)
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Evaluation

* RAs facilitate access to a capacity
= Associated Attributes: Latency, Price, Bandwidth, and Energy

* Applications (comprises m microservices)

= Evaluation objective:
= Performance
= Efficiency
= Scalability
= Baselines:
= Centralised — all enumerations
= Centralised — First fit
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I CBBA
B First-Fit
@ centralised

Allocation cost for 50
apps with a varying
number of capacities
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Cost analysis

School of Computing,
Engineering & the
Built Environment

Cost centralised
- Cost CBBA
N

512 Capacitieé

0000090600000000000000000000004, 06000000000000000

0 10 20 30 40 50

Application ID



Allocation time (s)

Allocation time
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allocation cost

Method
B CBBA
[ First-Fit

Allocation cost: for up
to 3,000 capacities



Allocation time (s)
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Large-scale: allocation time
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Allocation time: for up
to 3,000 capacities



School of Computing,
Engineering & the
Built Environment

Edinburgh Napier‘

UNIVERSITY

Conclusion

» Match the optimality of exhaustive search, and the
efficiency of heuristic methods.

= In large-scale experiments,

» Compared to a centralised heuiristic,
= 30x times faster
= Same level of performance

= The exhaustive search was infeasible
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