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Background

• Container Technology is widely employed in Cloud systems as a Container-as-a-Service (CaaS) 

because containers are lightweight and portable, which drives their wide adoption in cloud systems.

• Container Placement (CP) is the mechanism that allocates containers to PMs within a CaaS system.

• Growing workload size and complexity make placement more challenging.

• Poor CP mechanism can increase: 

• Power consumption. 

• Operational cost 

• Resource under utilization

• Performance degradation
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Problem Statement

• The challenge is to place containers on physical machines to: 

• Reduce power consumption 

• Maintain acceptable performance. 

• Existing approaches often improve one objective at the expense of another.

• Need for a better balance between energy efficiency and performance
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PCP Mechanism

• Power-aware Container Placement (PCP) mechanism is developed to:

• Reduce power consumption in CaaS systems.

• Maintain an acceptable level of performance.

• PCP employs: 

• Whale Optimization Algorithm (WOA) to reduce power consumption

• Apply an additional best-fit optimization phase 
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WOA Algorithm

• It is a nature-inspired metaheuristic 

optimization algorithm proposed by 

Mirjalili and Lewis in 2016.

• WOA is popular because it is:

• simple to implement 

• flexible 

• effective for many optimization problems
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PCP Mechanism: Initial Placement
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PCP Mechanism: Optimization Mechanism
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Experiment Configuration

• The PCP was compared against EDCP 

mechanism

• Table 1 shows the experiment settings
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Summary of Findings

• PCP reduces power consumption

• PCP outperformed EDCP in power reduction 

• The gap grows as the number of containers 

increases 

• Overall reduction: about 7.4%

• PCP reduces search time by about 5% on average 

• Average runtime: EDCP ≈ 0.27 s PCP ≈ 0.26 s
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Conclusion & Future Work 

• Conclusion

• PCP is an effective energy-aware placement mechanism for CaaS

• Future Directions 

• Dynamic runtime management including container migrations 

• Modeling of PM heterogeneity

• Guarantees SLA objectives
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