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Ask Me Anything about 
Search Engines History and Future 
(altavista -> Google -> Bing -> Wolfram Alpha -> Social Graph -> ?) 

Michael Christen M.Sc., mc@yacy.net, @0rb1t3r
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Geocities 1994 - 2009

Yahoo bought Geocities 1999 and delete it 2009
38 Million personal home pages („the first web“) lost!
reocities.com has a copy, ca. 600GB torrent was there as well
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Yahoo 1994 - started as Jerry and Dave’s Bookmarks
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Yahoo 1995
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AltaVista 1995-2013
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Zip2 1998
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Zip2 1999 - bought by AltaVista
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Google 1998
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Web 2.0 since 2000-

user-generated content forums, wikis, etc

unsuccessful attempts to create alternatives to Google

burst of the .com bubble
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Wikipedia 2001
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Facebook 2004
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Youtube 2005

first video was the visit of the founder at the zoo
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Twitter 2006
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Semantic Web mid-2000 .. kind of first version

NOBODY had the slightest idea how a search interface would look like!

a lot of money was wasted to find out what one can do with this.
Quaero 2005 - 2008 The European Union spend 400 million Euro for nothing

mailto:mc@yacy.net?subject=


FOSSASIA 2016 Singapore: Ask me Anything about Search Engine History and Future (C) 2016-03-18 [CC-by-SA] by Michael Christen, mc@yacy.net; @0rb1t3r

Semantic Web re-named to Giant Global Graph

Tim Berners-Lee 
1989: HTTP+HTML 
2004: The Semantic Web 
2007: Giant Global Graph 
2012: @ Open Data Institute
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Giant Global Graph ‚second version‘ of Semantic Web
Playground of scientific interest (but nobody else cares)

Example http://dbpedia.org/page/Open_Data_Institute
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Bing 2009
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WolframAlpha 2009 „Knowledge Engine“, not a SE
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https://www.quora.com/Facebook-Graph-Search/Has-Graph-Search-been-removed-from-Facebook

Facebook Graph Search 2012-2014
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Semantic Web „v3.0“ - but we do not call it like that

Google suggested an RDF schema…
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Semantic Web is actually widely used through schema.org
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Library: 

with 
XML/JSON 
API: 

with API+ 
Harvester:

Free Software Make your own search engine 22
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on Hardware: 

Software: 

Software:

Aquired by Microsoft and removed from market

Search Appliances Commercial Products 23

Google gives up GSA in 2017 - replaced by cloud services
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The Future from the past

Star Trek IV 1986 - nobody uses a keyboard in the future
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Voice Search Smart Phone becomes Search Interface
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The Future of Search Engine Technology

It will always be about 
answering questions!
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The Future of Search Engine Technology

maybe future search 
engines fill the gaps in 

the currently not-
answered questions.
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The Future of Search Engine Technology

most common questions 
are completely 

answered:

weather?
sports?

how can i connect to someone?
what to do next?

where can I buy?how can I?

world knowledge

what should I buy?
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Recommendation Engines are based on Search Engine Tec

what should I 
buy?

http://www.amazon.com/Black-Welding-Cup-Goggles-50mm/dp/B002DLYR8A/

http://www.amazon.de/gp/product/B001BB1VPU/
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Suggestion Engines What questions do people ask?

Which 
Question do 
People Ask?
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Suggestion Engines What questions do people ask?

Which 
Question do 
People Ask?
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Suggestion Engines What questions do people ask?

Which 
Question do 
People Ask?
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Suggestion Engines What questions do people ask?

Which 
Question do 
People Ask?
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Suggestion Engines What questions do people ask?

if a search engine gets a lot of attention…
it learns… and gets stronger!

Which 
Question do 
People Ask?
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The Future of Search Engine Technology

future search engines 
will answer to all 

questions!

maybe even 
before we askthe more we search, the 

more the search engine 
operator knows about us
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Ask Me Anything about 
Search Engines History and Future 
(altavista -> Google -> Bing -> Wolfram Alpha -> Social Graph -> ?) 

Michael Christen M.Sc., mc@yacy.net, @0rb1t3r

SearchEngine

Why not trying to run a search engine yourself 
using free software?!

Web Search Engine 
http://yacy.net

Twitter Search Engine 
http://loklak.org
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What can I ask about 
Search Engines?

SEO (= Google 
Optimization

Ranking / 
Relevancy

Big Data / 
Scaling

Microservices 
(Solr, 

Elasticsearch)

Information 
Retrieval 
Theory

Search 
Suggestions

Online 
Marketing

Social Impact 
of Search 
Engines

Semantic 
Search 

in Practice

Ask me anything about Search Engines
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Information Retrieval 
i.e. Search Engines

Data Retrieval 
i.e. Databases

Purpose

Query Language

Expectation

Order

Users

Semantics

retrieve information based on 
query keywords

retrieve records based on 
well-formed terms

human language, limited formal 
syntax, i.e. search modifier

formal language, logic, 
regular expressions

information about the content, 
fuzzyness accepted

exact evaluation, single 
error means failure

a result ranking based on user 
expectation, implicit order

none or explicit order may 
be given in query

Humans 
(sometimes Software) Machines / Software

enrichment about result domain 
using facets by default

result grouping possible on 
demand

38

Add-on Information Retrieval vs. Data Retrieval
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Search Engine

Content 
Harvester

Search 
Index

Search 
Portal

Front-EndBack-End

Parser

API

Crawler

XML-Import

OAI-PMH etc.

Push-API
Metadata
Ranking

Visualization

Navigation

Facets

Analysis

Linguistics
Query Parser

Semantics

UserFeedback

Add-on Search Engine Portal Prototype Concept
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Search Portal

Result 
Presentation

Result Preparation

Search Index

Metadata

Ranking
Visualization

Navigation

Facets

Analysis

User enters 
Search Phrase

Query Understanding

Linguistics

Query Parser

Semantics

Click on Result

UserFeedback

Query

Feedback Database

Add-on Search Engine Portal Prototype Data Flow
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client to json apiclient to json api

json api

json apijson apijson api

json api

json apijson api

json api

Content 
Harvester 

Crawler + Scraper 

RA
W

http
ftp
smb
file

 
 
 

Archive 
  

with bittorrent 
WARC sharing RA

W

Documents
Images
Audio
Video

Messages
 
 

Semantic 
Enrichment 
understand the 
meaning of the 

content Sc
he

ma
Ranking

Recognition
Tagging

Linguistic
 
 
 

Search Index 
Core 

IR System 
abstraction 

Sc
he

ma

large-scale search engine matrix

Aggregation 
Meta-Search 
different search 
sources bundling 
and post-ranking

AP
I

Metasearch
Social Media

Ranking
 
 
 
 

Solr Elastic

Search Cache 
& Moderation 

provide user-
specific moderated 

results

AP
I

Feed-Back
Moderation
Classifier
Profanity

 
 
 

Parser 

detect and extract 
the full-text of 

file formats Sc
he

ma

Documents
Images
Audio
Video

Messages
 
 

Documents
Images
Audio
Video

Messages
 
 

Add-On 
Content 
commercial 
components AP

I

Advertising
Affiliate

 
 
 
 
 

Search 
Portal 

identical to YaCy 
search page using 
bootstrap client

Documents
Images
Audio
Video

Messages
 
 

System Administration Monitoring
Initialize
Schedule
Backup
Updates
Config

Visualize
Alerts

Debugging
Resources

Users

fi
le

 b
at

ch

fi
le

 b
at

ch

fi
le

 b
at

ch

fi
le

 b
at

ch

ht
tp

/j
so

n

ht
tp

/j
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n

ht
tp

/j
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n

ht
tp

/j
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n

Add-on Search Engine Portal Prototype Components
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several Jobs

 Concurrency

Search Engine

crawler

Start-URL

URL Stack

Loader

Parser

Indexing

Termination

Stacker

+Monitoring!

Add-on Search Engine Crawler Concept

mailto:mc@yacy.net?subject=


FOSSASIA 2016 Singapore: Ask me Anything about Search Engine History and Future (C) 2016-03-18 [CC-by-SA] by Michael Christen, mc@yacy.net; @0rb1t3r

t0,0 t1,0 t2,0 t3,0 t4,0 t5,0 t6,0 t7,0 t8,0

t0,1 t1,1 t2,1 t3,1 t4,1

t0,2 t1,2 t2,2 t3,2 t4,2 t5,2 t6,2

t0,3 t1,3 t2,3 t3,3 t4,3 t5,3 t6,3 t7,3

d0

d1

d2

d3

Corpus: every document is a ,bag of words‘

t3,0

t1,1

t5,2

t7,3

d0

d1

d2

d3

t0,1d1

t3,2

t2,3 t4,3 t6,3

d2

d3

⇒ {
⇒ {
⇒ {
⇒ {

}
}
}
}

Index: all same words are referenced by a list of doc-ids 
• Indexing is the process to create an inverted index from a (set of) 

document(s).
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Add-on Information Retrieval Indexing Process
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t0,0 t1,0 t2,0 t3,0 t4,0 t5,0 t6,0 t7,0 t8,0

t0,1 t1,1 t2,1 t3,1 t4,1

t0,2 t1,2 t2,2 t3,2 t4,2 t5,2 t6,2

t0,3 t1,3 t2,3 t3,3 t4,3 t5,3 t6,3 t7,3

d0

d1

d2

d3

Corpus: every document is a ,bag of words‘

t3,0 t1,1 t5,2 t7,3 d0 d1 d2 d3

t0,1 d1

t3,2 t2,3 t4,3 t6,3 d2 d3

⇒ {
⇒ {
⇒ {
⇒ {

}
}
}
}

≃ ≃ ≃ ⇒ { }
⇒ { }

≃ ≃ ≃ ⇒ { }
⋮

Terms are equal ,≃‘ in the 

context of stemming rules, 
synonyms, localization 
techniques, phonetic 
rewrites, partial match 
algorithms, stopword rules, 
and other techniques

Index: all same words are referenced by a list of doc-ids 
• Indexing is the process to create an inverted index from a (set of) 

document(s).

• An inverted index consist of inverted lists sorted by document identifier.
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Add-on Information Retrieval Indexing Process
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