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Abstract

In this paper,

characteristics on-line using PMU and allocates applications

we proposed a novel user-level scheduling scheme that monitors applications

into cpu cores. We utilize PMU

(Performance Monitoring Unit) to analyze which shared resource has the strongest relation with the

influence. Using the proposed scheduling method,

it is possible to reduce the contention of shared

resources. The key idea of this scheme is separating high-influential applications into different

processors. The evaluation results have shown that the proposed scheduling scheme can enhance the

performance up to 12% for a 8 core system and up to 25% for a 28 core system, respectively.

» Keyword: NUMA, CPU, Performance Monitoring Unit, LLC
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1. Independent resources between cores
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2. Shared resources between cores

2.1 Shcard Cache
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3. Linux Scheduling Policy

Linux 4.2 W3¢ 7]& ~AEe Y] Fo] AAEEL LLC
WS A S5 HlolH A A9A4S Faste] =
2AA % SEES 2AEY AW, NUMA Fx°
Local/Remote WE2] H A LEE Haskelr] f8iA &
9] Local/Remote Memory <+ WlEo] whebr Z2AAM 31
<& 2AEYHS Fd3} o]= Remote Memory H- Hl%
7} Local Memory 4 WZHUT} oW HZ3dl= Remote
Memory7} & ZRAME oz 85 2AEY dFe
Aot} [12-14].

[Il. Application Characteristic-based
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1. Influence between applications
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Table 1. Selected PMU events for application identification

Resource Events

UNC_LLC_HITS.ANY

LLC number of LLC cache hits

UNC_LLC_MISS.ANY
number of LLC cache misses

UNC_IMC_NORMAL_READS.ANY
number of read requests to IMC

UNC_IMC_WRITE.FULL.ANY

Memory number of write requests to IMC

OFFCORE_REQUEST_BUFFER_FULL
number of requests bolocked due to buffer full

2. Analyze the properties of an application
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2.2 Realtime monitoring
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3.1 Memory bandwidth
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3.2 Super Queue Full Count
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3.5 Classification and placement of tasks based
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Table 2. Experimental environment

— Intex Xeon 3650 (4 cores) X 2 CPU
32GB per CPU, 8MB LLC, 32KB L1
cache, 256KB L2 cache

— Linux Kernel 4.2

System 1
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32GB per CPU, 35MB LLC, 32KB L1
cache, 256KB L2 cache

— Linux Kernel 4.2

System 2
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