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4 )
This work presents a parallel hybrid evolutionary

algorithm for allocating the customers’ VM requests into

9 the available RIs from the broker, maximizing the profit )
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— The scheduler executes periodically (reschedule time T;),
or when a pre-booked instance is available
e Rescheduling strategy: find a new schedule for executing the
incoming requests (in each new batch) and those submitted
requests that have not been executed yet

— In each rescheduling, the cost takes
into account the remaining time of
those VM requests already in
execution at time T in each R

— To model this situation, at time T, T
each pre-booked instance has an
available start time AS(b,)
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EXECUTION
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— Mutation: with a low probability a VM request is rescheduled to execute
on a randomly selected Rl on a random position in the scheduling queue

e |f the (rescheduled) starting time satisfies the deadline requirement, the
request is rescheduled. Otherwise, the mutation is discarded
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e SA operator
1. find the request with the worst profit (v,,) on a randomly selected set of
requests. v, is rescheduled to execute on-demand if the profit improves

2. otherwise, randomly select a set of Rls and reschedule v, on the RI that
most improves the profit (at the latter feasible time regarding its deadline)

e Parallel model: distributed subpopulations

— connected on a directed-ring topology. Each subpopulation collaborates
with adjacent neighbors subpopulation using a migration operator
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(r )
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<

il N
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e 100 VMMP instances: using real data from cloud infrastructures
— Available at http://www.fing.edu.uy/inco/grupos/cecal/hpc/VMMP
e workloads: VM requests (memory, storage, processor and cores)
— batches of 50 to 400 requests per period, durations: 10 to 200 time units
e scenarios: broker Rls, costs (prebooked/on-demand) and pricing values
— 10 to 50 RIs, VMs from Amazon and Azure cloud services

— Pricing function: 20% cheaper than the on-demand price. Reasonable
value for attracting users to the service and obtaining interest profit

# VM id provider memory storage proc. nc price C COD
1 ml.small  Amazon 1.7GB 160 GB 1.0GHz 1 0.048 0.027 0.06
2 ml.medium Amazon 3.7 GB 410GB 2.0GHz 2 0.096 0.054 0.12
3 A2medium Azure 3.5 GB 480 GB 1.6 GHz 2 0.096 0.09 0.12
4 ml.large Amazon 75GB 850GBE 20GHz 4 0.192 0.108 0.24
5 m2xlarge Amazon 17.1 GB 420 GB 3.25 GHz 2 0.192 0.136 0.24
6 A3.large Azure 7T0GB 99 GB 16 GHz 4 0328 0.18 041
7 clxlarge Amazon 7.0 GB 1690 GBE 25 GHz 8 0.384 0.316 0.48
8 Adxlarge  Azure 140 GB 2039 GB 1.6 GHz 8 0464 0.36 0.58
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e 100 VMMP instances: using real data from cloud infrastructures
— Available at http://www.fing.edu.uy/inco/grupos/cecal/hpc/VMMP
e workloads: VM requests (memory, storage, processor and cores)
— batches of 50 to 400 requests per period, durations: 10 to 200 time units
e scenarios: broker Rls, costs (prebooked/on-demand) and pricing values
— 10 to 50 RIs, VMs from Amazon and Azure cloud services

— Pricing function: 20% cheaper than the on-demand price. Reasonable
value for attracting users to the service and obtaining interest profit

e Development and execution platform

— AMD Opteron 6172, 24 core, 2.1GHz, 24GB RAM, L34
Cluster FING: http://www.fing.edu.uy/cluster
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e Fixed stopping criterion: 90 seconds of execution time
— Efficient execution time for on-line cloud planning

e Configuration analysis to find the best values for parameters
— crossover (pc), mutation (py), and SA operator (ps,) probabilities 4%
— 30 independent executions for each of the 27 parameter combinations
— Friedman Rank Sum (FRS) test was applied on the results

e Post-hoc analysis of the FRS results: the most accurate schedules

were computed when using p.=0.7, p,,=0.5, and p,=0.3

89.5 1
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e EA+SA compared against greedy list-scheduling heuristics:
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JUPEA+SA = makespan g
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average profit improvement
[ deme S demes 24 demes
50x10  42.8940.39% 43.2040.16% 43.29+0.09%
100x20 17.0940.52% 17.604+0.31% 17.80+£0.20%
20020  24.83+1.36% 27.57+091% 28.7140.75%
400x50 21.3442.04% 24.57+1.44% 26.3041.23%
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e Contribution of the parallel model to the results quality

average profit improvement
| deme 8 demes 24 demes
5010  42.8940.39% 43.2040.16% [43.29H0.09%
100x20 17.094+0.52% 17.60+=0.31% |[17.8040.20%
200x20 24.83+1.36% 27.574+0.91% |28.7140.75%
400x50 21.34+2.04% 24.57+1.44% 26.304-1.23%

I

e Using 24 demes account for an additional 5% on the profit
results over the sequential search

dimension
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— Combines EA and SA in a weak hybrid method
* Experimental analysis
— EA+SA allows tackling large problem instances in reduced execution times
— Clearly outperform the best existing results in the literature: the broker
profit is increased by 18% (average) and up to 133.8% (best)
— Scalability analysis: profit improves when using parallelism, particularly for
the biggest problem instances
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» Studied the problem of virtual machines subletting in cloud systems
e A parallel optimization algorithm is proposed for brokering scheduling
— Combines EA and SA in a weak hybrid method

* Experimental analysis
— EA+SA allows tackling large problem instances in reduced execution times
— Clearly outperform the best existing results in the literature: the broker
profit is increased by 18% (average) and up to 133.8% (best)
— Scalability analysis: profit improves when using parallelism, particularly for
the biggest problem instances

e Future work:
— Further analyze the behavior/dynamics of the new
scheduling method
— Designing an accurate forecasting technique to predict the
resources the broker will need in the future /\

—
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