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7. Evaluation4. VM Characterization

5. ACTiManager.external: Allocating VMs to Servers
• The Problem: Cloud Service Providers host numerous workloads on their facilities

• Resource sharing → interference, performance unpredictability (e.g., Openstack) [1] 

• Current Solution: High Quality of Service: simplistic resource management policies → low resource 

utilization (e.g., Socket Isolation) [2]

• Can we do better?

• Interference avoidance: predict the potential to create or suffer from interference [3]

• Interference mitigation: detect interference accurately at runtime [4]

• Prioritization between latency-critical (Gold) and best effort (Silver) workloads [5]

• Simplistic approach: avoid oversubscription for Gold VMs (Gold Not Oversubscribed - GNO)

• Our solution: ACTiManager - a practical, interference-aware cloud resource manager:

• Performs both interference avoidance and mitigation, requiring no offline application profile

• Optimizes for datacenter profit

1. Motivation & Background

2. ACTiManager Architecture

6. ACTiManager.internal: Allocating VMs within servers

• 4 dual-socket (10 cores per socket) server cluster, 16 benchmarks from the SPEC 2006 suite.

1. Receives the VM from the Lab

2. Calculates the Estimated Slowdown coarsely for each server

3. Places the VM in the server with the maximum profit

+ Handles server overload messages by migrating VMs

1. ACTiManager.Internal receives the new VM from ACTiManager.External

2. Calculates the estimated slowdown for all the server’s cores

3. Selects the core with the maximum total profit

+ Monitors the VMs and checks for performance anomalies𝑃𝑃𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡𝑉𝑉𝑉𝑉 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑟𝑟 𝑟𝑟𝑟𝑟 𝑣𝑣𝑣𝑣𝑃𝑃𝑣𝑣𝑣𝑣 ∗ 𝐸𝐸𝑥𝑥𝑁𝑁𝑥𝑥𝑁𝑁𝑡𝑡𝑟𝑟𝑟𝑟𝑥𝑥 𝑇𝑇𝑟𝑟𝑁𝑁𝑁𝑁 ∗ 𝑃𝑃𝑃𝑃(𝑣𝑣𝑠𝑠𝑟𝑟𝑠𝑠𝑠𝑠𝑟𝑟𝑠𝑠𝑥𝑥)
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3. VM Prioritization and Pricing
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• ACTiManager: 

• Enforces successfully the prioritization of VMs (more VMs respect their SLOs)

• Reduces resource usage vs other policies that always use 100% of resources
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