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Web Search Engines
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Search Response Time (SRT)
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SRT  =t2 - t1

A search query
is submittedt1 The result page

Is rendered
t2



Search Response Time Matters
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+100ms~400ms queries      0.2%~0.6% 
[Jake Brutlag, Google]

+500ms revenue 1.2%
[Eric Schurman, Bing]

Given two content - wise identical search result pages, 
users are more likely to perform clicks on the fast page

[SIGIR 2014]



Search Response Time in the Wild
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User's flow of thought is interrupted
if pages take longer than 1s to load

https://www.nngroup.com/articles/response- times- 3- important- limits/

Why?



Monitoring SRT: Search Logs
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SRT Userôs ISP
Browser
engine

# of 
Images

Ads ServerLoad

800ms (Low SRT) China Unicom WebKit 10 Yes 1000 queries/s

1200ms (HighSRT) ChinaTelecom Trident 5.0 5 No 500 queries/s

Measurable attributes that can potentially impact SRT



Goal of FOUCS
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SRT Client ISP
Browser
engine

# of 
Images

Ads ServerLoad

800ms (Low SRT) China Unicom WebKit 10 Yes 1000 queries/s

1200ms (HighSRT) ChinaTelecom Trident 5.0 5 No 500 queries/s

Measurable attributes that can potentially impact SRT

We propose FOCUS, a search log analysis system to answer the following questions:

Å Under what conditions HSRT High SRT is more likely to happen?

Å Which HSRT conditions are similar (HSRT condition types)?

Å How does each attribute affect SRT in HSRT condition types?



Challenges
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- dimension analysis

HSRT is more than 38% 
when 

What we cannot see

WebKit is a good condition, where HSRTis only 27%
What we can see

(e.g. used by Chrome and Safari)



Challenges
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- dimension analysis

Interdependencies between attributes

Which one should be blamed? Legacy Trident or sync page loading?



Challenges
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- dimension analysis

Interdependencies between attributes

Overlapped HSRT conditions

Condition 2: #Images > 30

Condition 1: Ads = yesHH
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For example: H(igh SRT)
L(ow SRT)

HSRT in the overlapped part will be  explained by 
more than one condition, but which one is better?



Challenges
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- dimension analysis

Interdependencies between attributes

Overlapped HSRT conditions



Key Idea of FOCUS
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- dimension analysis

Interdependencies between attributes

Overlapped HSRT conditions

Å Model it as a classification problem
Å Solve it using decision trees

Work with interdependencies

Multi - dimension analysis

Classification is non- overlap



FOCUSOverview
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Identify HSRTConditions Based on a Decision Tree
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One day
search logs

To build a reasonable tree, we tailor the mechanisms of decision trees 
(Details are in the paper)

Fraction of HSRT



ID
HSRT Conditions

#Images Browser engine Ads

1 ω Not WebKit no

2 ρπ Not WebKit no

Find Similar HSRT Conditions (HSRT Condition Types)
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Day 1 Day 2 Day 3

HSRT ConditionType

#Images Browser engine Ads

ὭȟὭɴ ωȟρπ Not WebKit no

Å Same combination of attributes
Å Same value for each categorical attribute
Å Similar value for each numeric attributeHierarchical clustering



ID
HSRT ConditionType

#Images Browser engine Ads

C ὭȟὭɴ ωȟρπ Not WebKit no

C1 ὭȟὭɴ ωȟρπ Not WebKit no

C2 ὭȟὭɴ ωȟρπ WebKit no

C3 ὭȟὭɴ ωȟρπ Not WebKit yes

Estimate the Impact of Each Attribute
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Inspired by controlled experiment
Å Control group: the original HSRT contrition types
Å Experimental group: changing one attribute at a time

Compare performance 
in historical logs 

Historical
search logs



Â Find 36 HSRT condition types in one month of search logs

Â Four of them (11%) appear in more than five days
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Results of FOCUS Prevalent HSRTCondition Types

Images are the main bottleneck (Attributes in bold have a bad effect on SRT)



Results of FOCUS Attribute Effects
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