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ISP

Offering Ge@l user CoEis a common goal



ISP

For ISPs/vendors encryption makes the inference harder
Detect/forecast/prevent Q @&E degradation Is important!
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Metrics and models for Web performance evaluation
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Data collection: Crowdsourcing campaigns

R -

A Mean opinion score (MOS)

Lab experiments (Award winning)
oUdwh [ rxu hi{s SrﬁalUu§epCﬂ|versity, volounteers u dataset
Web browsing, but artificial websites [PAM18]

1-poorto 5 -h { fhooh d £ Artificial controlled conditions

A User perceived PLT ( uPLT)
Crowdsourcmg (payed crowdworkers )

vZk/!l fk ri wkhvih Délygehulz’erbase but higher noise @Ogggng’e\'gF
: . ﬁ—S|detovIgh ylghrv > Zhe y g

i1l gl vkhg 1/ uv = Artificial controlled conditions

A User acceptance Collab with
: perlments from operational website AT
oGl g wkh sdjh p Kctlfal service users s%\"f.‘

hgrx/j k Bb6+1hv Browsmg in typical user conditions <o s
A== Huge heterogeneity (devices/browsers/nets)

[WWW19]
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Models: Data driven vs Expert models

= Expert models

f(.) = pre -selected by the expert

x=single scalar metric, generally Page

Fit predetermined y=f(x)

Load Time (PLT)

https:// webgoe.telecomparistech.fr/models

Learn y=f( X) S Data-driven

x=vector of input features
optimal f(.) selected & tuned by machine learning

IQX Hypotesis
QoE(x) = ae™P* 4y

[1] M. Fiedler et al. "A generic quantitative
relationship between quality of experience
and quality of service." IEEE Network, 2010
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Comparison of the two modelsin  [QoMEX1§]
I« Weber Fechner 5 o
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In{Min / Max) . \ﬁ‘
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https://www.itu.int/rec/T -REGE5.1030/en
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and (slightly) § s Exp. 1M
more accurate  : ==
[PAM18]

% svR CART
[INFOCOM19] j(x) := wg+iwjmj +i i (Vi, Vi) 2

j=1 i=1 j=i+1

Net QoS
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Still room for improvement (see [WWW19])
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Browser metrics: Time Instant vs Time Integral (1/2 )

t=DOM, page structure loaded
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http://www.iceberg.com/

Browser metrics: Time Instant vs Time Integral (1/2)

t=ATF, visible portion (aka Above the Fold) loaded
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Browser metrics: Time Instant vs Time Integral (1/2)

t=ATF, visible portion (aka Above the Fold) loaded
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Browser metrics: Time Instant vs Time Integral (1/2)

t=ATF, visible portion (aka Above the Fold) loaded

Visual Progress—
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Browser metrics: Time Instant vs Time Integral (1/2)

t=PLT, all page content loaded

Visual Progresg—
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Browser metrics: Time Instant vs Time Integral (2/2)
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Browser metrics: Time Instant vs Time Integral (2/2)
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Browser metrics: Time Instant vs Time Integral (2/2)
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Method: From raw packets to browser metrics (1/2

Single session
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Method: From raw packets to browser metrics (1/2 )
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