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What’s an
SLO?
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SLI&SLO

Service Level Indicator (SLI): quantitative measure of an
aspect of a service

Request Latency
Service Level Objective (SLO): A target range of values

for a service
Request Latency < 50 ms

. Site Reliability Engineering: How Google Runs Production Systems
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Quality of
Experience
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QoE

A measure of satisfaction with a telecommunication

service. It focuses on the whole experience for a
member.

At Netflix, these are metrics that we would monitor that
encompass the user experience during playback.

NNNNNNN
OOOOOOOOOO



NETFLIX

NETFLIX
SRECON 2024









https://docs.google.com/file/d/1c1PAmSH5RssseTZdT0NJLYlxMv-Czg1r/preview
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https://docs.google.com/file/d/1UnuvtqG0jcR9-mYlrvIf146w61loylKF/preview

QoE Tradeoffs

We collect logs to be able to quantify the following for
each streamed session:

INTELLIGENT

1. Play Delay
2. Network Rebuffers

3. Reduced Bitrate

GOOD

EMOTIONALLY
SSSSSS LOOKING
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Defining
Thresholds for
QoE SLOs
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Level 1
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Level 2
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Level 1:

What would | deem as as a user of
the service?

Pro: Easy
Con: May not be a good threshold for sensitive applications
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Level 2
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Level 2:

What does the past tell me about the
capabilities of my service?

Normalized Bitrate
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Level 2:

[earn from the distribution of the data:

Outlier is a data point that is
significantly different from the
other values in the dataset

Max

Upper Quartile
(Q3) - | Median

Lowe(bﬂl;a””e: — Interquartile Range = Q3 - Q1

Q3+ 1.5%IQRorQT1-1.5"IQR

Min
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Level 2:

Hypothetical Normalized Bitrate
Max - 100 Potential SLO=Q7- 7.5 *IQR

Q3-95 | | IQR = 3
1 Median - 94 92-15*3=875

Q1-92

Potential SLO <=87.5

Min - 89
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Level 2:

Warning: Consider the factors that make up the
aggregate view

Differences
in Device
Mixture

Older Set Top Boxes

| | |
16. Sep 23. Sep 30. Sep

Normalized Bitrate
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Simpson’s Paradox

A phenomenon in statistics in which a trend appears in
several groups but disappears or reverses when the
groups are combined.

NETFLIX
SRECON 2024




Level 2:

Sanity Checking Against Incidents
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Level 3:

Scenario: You’re watching Netflix :-)
Demo: Everyone Raise Your Hand

Lower your hand if a single rebuffer would be
enough for you to stop watching

... two rebuffers?

... three rebuffers?

... four rebuffers? ...
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Cumulative Distribution Function

Describes the probability that a random variable takes on
a value less than or equal to a specific value. It provides
a complete description of the distribution.

Box Plot of Survey Responses Cumulative Distribution Function of Survey Responses
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Level 3:

Pro: Relatively lightweight

Con: Potentially skewed by the population we
polled

NNNNNNN
2222222222



Level 3:

Leveraging in app surveys

What could we improve?

How was your experience playing Video quality S
Underwatermelon: Fruit Merge? ki o
Other

oooooooooooooooooooooo ) o : :
Optional additional information

Continue
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Level 3:

Define points®
of interest -

Survey Rat

NETFLIX

SLI Metric



Level 3:

What could we improve?

Video quality Delayed input
Audio quality Gameplay quality
Other

Optional additional information
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Level 3:

Pro: Poll the population of users

Con: People’s rating of a service may not
always correlate with their behavior
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Level 3:

Random Sessions
Control Group

Random Sessions
Treatment Group
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QoE Results

Compared &
Analyzed

J

Pro: Diverse Conditions with Real Users from the Production System
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Actioning on

NNNNNNN
OOOOOOOOOO



QoE Regression Detection

ELASTIC  Time Weighted Bitrate
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Costa Rica

Leaderboard

Rank Speed (Mbps)
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Cabletica
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SREs are incredibly Understanding high
impactful to the end level concepts in data
product, we are science is a super
delivering the content power.

to millions of people. 4}







