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Power Measurement Methods
• RAPL counters

⎻ Interface reporting energy consumption of different power domains (i.e., package, core, dram, gpu) 
based on models

⎻ Granularity: core, package, memory, gpu
⎻ Tools: Performance Counters, Turbostat 

• Server Integrated Power Meter
⎻ Built-in feature of a server that monitors and reports real-time power consumption using hardware 

sensors and models
⎻ Granularity: cpu (core + package), memory, gpu, platform (e.g., chipset, disk)
⎻ Tools: Remote Console (e.g., HPE iLo )

 
• PowerWall meter

⎻ Power consumption of a server as measured by the wall sockets
⎻ Granularity: server
⎻ Tools: pdu, smart plug 
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Power Measurement Methods-RAPL
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• Turbostat



Power Measurement Methods-Remote Console
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• iLO Remote Console - Interface 



Power Measurement Methods-Server Integ. Power 
Meter
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• iLO Remote Console - API 



Power Measurement Methods-PowerWall 
Meter
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• PowerWall meter - PDU
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SW C-state Entry Flow
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PM Configuration
• Idle Governor (menu, ladder)

⎻ Software part of the CPUIdle Subsystem responsible to decide which C-state a core 
should enter based on some heuristics

⎻ Tools: Grub parameter, cpupower

• Scaling Driver/Governor
⎻ Software part of the CPUFreq Subsystem responsible to scale the frequency/voltage 

(DVFS) of the system
⎻ Tools: Grub parameter, cpupower  

• Core C-states
⎻ Power saving states a core enters when idle to reduce its power consumption
⎻ Tools: Grub parameter, cpupower, turbostat
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System Configuration – Idle Governor 
• Available Idle Governors

⎻ Command: zgrep CONFIG_CPU_IDLE /boot/config-$(uname -r)

• Current Idle Governor
⎻ Command: sudo cpupower idle-info

• Enable Idle Governor
⎻ Insert the parameter cpuidle.governor=menu in the grub file
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System Configuration – Core C-states
• Available Core C-states

⎻ Command: BIOS, Intel Documentation
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System Configuration – Core C-states
• Current Enabled Core C-states

⎻ Command: sudo turbostat, 
⎻ Command: sudo cpupower idle-info
⎻ Command: ls /sys/devices/system/cpu0/cpuidle/state*/name
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System Configuration – Core C-states
• Enable/Disable Core C-states

⎻ Insert the parameter intel_idle.max_cstate=n in the grub file where n is:
• 3 - all C-states enabled
• 2 - all except C6
• 1 - all except C1E and C6
• 0 - C1 and C0 enabled

⎻ To disable all C-states insert the parameters:
• intel_idle.max_cstate=0 
• idle=poll 
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Deploying Memcached and Mutilate
• Memcached

⎻ Popular key-value store deployed as a low latency caching service 
⎻ Deployment 

• Version: 1.6.12 (https://github.com/memcached/memcached.git )
• Necessary dependencies: sudo apt install libevent-dev libzmq3-dev sysstat msr-tools linux-tools-

common linux-tools-generic
• Commands to install: git clone * cd ./memcached/; ./autogen.sh; ./configure; make -j4

• Mutilate
⎻ Memcached synthetic workload generator 
⎻ Deployment

• Version: 0.4 (https://github.com/shaygalon/memcache-perf )
• Necessary dependencies: Same as Memcached
• Commands to install: git clone*  pushd memcache-perf; git checkout 0afbe9b; make -j4
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Running Memcached
• Start Memcached process:

⎻ ./memcached -t 10 -m 16384 -c 32768 &
• 10 worker threads
• 16GB of memory
• 32768 maximum simultaneous connections

• Pin worker threads to cores:
⎻ tids=$(ps -p `pgrep memcached` -o tid= -L | sort -n | tail -n +3 | head -10)s; 

cpu_id=0; for tid in $tids; do taskset -pc $cpu_id $tid; ((cpu_id=cpu_id+1)); done
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Running Mutilate
• Load dataset to Memcached

⎻  ./mcperf -s localhost --loadonly -r 1000000 --iadist=fb_ia --keysize=fb_key --
valuesize=fb_value

⎻ telnet localhost 11211 , stats

• Run mutilate workload generator
⎻ ./mcperf -s localhost --noload -B -T 40 -c 1 -q 200 -t 120 -r 1000000 --iadist=fb_ia --

keysize=fb_key --valuesize=fb_value
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Core/Package Idleness
• Turbostat
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Backup Slides



Running Benchmarks
• Latency critical applications are implemented using a microservice-based 

software architecture.
• Microservices are characterized by:

⎻ Strict latency requirements
⎻ Unpredictable active/idle periods
⎻ Sensitivity to killer microsecond overheads

• This demo: Focuses on Memcached
⎻ MicroSuite containerized version available online
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