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Aims and
contributions
of our paper

* |nvestigation of containerization’s
power overhead while streaming video

e Development of a re-usable method
framework

Contributions

e Showed that containerized video
service’s power overhead is low.

e Demonstrated use and limitations of
two existing power meters




* Quantify power use across two
deployment scenarios:
« Containerized video streaming server.
* Native OS-based video streaming

Objective

 Trade-off: Operating power per unit
(host) vs. potential for consolidating
services on fewer physical hosts.



Implementation Model: Classical form
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Implementation Model: Cloud-native form
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* Two power meters, for cross-validation

* Integrated Lights-Out (iLO) Redfish-
compliant RESTful API, with 10-second
averaging period

* Excludes measurement of fan and ac-dc

Method: overhead

Instrumentation e PowerTOP

* Dynamic power measurement only

* Hard disk drive and solid-state disk power use
Is not captured ’

* Mitigate by logging to RAM disk and by
capturing static power baseline ,

o




Method: Baseline capture

* Denote dynamic power corresponding to OS operation with
: : (os+dockerd+containerd)
container system software running by Pq

* Denote idle/leakage/static power at the frequency f, at which the
OS is quiescent by Pigzle

: . video os+dockerd+containerd
* Desired baseline is Pb(2 ) = Pigzle + Pq( rd+containerd)

* Add this to PowerTOP and compare with iLO’s measurement
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Method: Quality of
Service (QoS)

e Measure received rate with
fine granularity (5 s)

* Compare average of fine-
grained rate samples with
overall average bit rate for
video and audio.

e TSDuck used for this
purpose.



Experimental procedure: Orchestration

Automated management using Python scripts and

Start the power meters
for both total and
aamed  dyNnamic power, for both
the video server and the
virtual switch.

Reboot video server, to
obtain common and Wait until the video
reproducible initial server quiesces.
state.

Instantiate & start an
Wait for a fifteen-minute Ffmpeg listener
interval, to capture container’, poised for
behaviour before video real-time play-back with
streaming. randomized starting point
& 30-minute play time.

Start a TSDuck client to
connect to the container
=merd aNd Mmeasure the bitrate,
averaged over 5-second
intervals.

Wait for a fifteen-minute
interval, to capture

Once 30 minutes of
video have been played, L
destroy the container.

behaviour after video
streaming.

Note 1. In the classical form, start the o the host OS.



Experimental procedure: Concurrency

]
® O o
For several concurrent streams, steps 6 Number of concurrent instances varied
and 7 must be repeated for each one of between 1and 80: 1, 2,5, 10, 20, 40, 80.

the additional streams.

For the native service instance, step 5 involves the
ffmpeg process only and there is no equivalent to step 7.



Total power during operations measured at iLO, P}i3(n)
vs number of streamers, n
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D iffe re nti 3 l Differential power d:i;i:?ngp_eféig’ns measured atilLO

ops

(dynamiC) power vs number of streamers, n

=&~ Contaimers: differential total power
10 4 == MNative: differential total power

* Differential power: between
operations and quiescence,
PILO (n) — P10,

* Minimal overhead in differential
power
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PowerTOP’s accuracy (1)

Absolute error grows with average power use

ay 1 -iLo

2 instances

Power use, 10 5 sample period

Bay 1 - PawerTOP

J i,
I |

5instances




Pawer u s 100 5 sl prrind

PowerTOP’s accuracy

20 instances

Peswer us= 10 s sample period
— Ay l-a0 E
aaal S :
i :
:
a5 h ‘
| :
l ;
o | |
|_|”_ ”"I—I’—.—||—'(L"—'r—|'—.— ' —.II—|'I‘_ 'm
21 {1 1 LV 1 AT :
1l I
Wur i o T MWy Anene T
e %0 :| WOLAN LY IOV A WA U A VT
i
i i
! i
75+ i i| EI
| ||'1\ | i 1 i !I ."I § 4
L LIl I | | . i A4 il L | | I 1
! I AL FEE B :
[ (- o I |0 o T W YV !
! i
- + - - - - - 1 - "
AT 130414 2174 1 13730&) LTl (ER L1 Lkt ] N IATALSE RE-RS - m:0a6 AN AT RLERSE] MIWAN manaz mAzan h49:I0 RLERLE-2
Time [hicmmas) Lt o)

40 instances




Conclusion
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Containerization poses minimal Scope for future work: Calibration of

overhead for video edge caches PowerTOP for greater accuracy.

Energy-efficient for scalable deployment.
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