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Internet challenges

® Reduce

the popularity of traditional

newspapers for online newspapers.

® Major c

® Major c
methoc

nanges in phones.
nanges in organization and teaching

S.

® Major changes in organization and control of
work (enabling home work with full control of
the employer).

® Commerce, business, Internet-based
administration.
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Current status of web resources

® Exponential increase in the number of web
pages

® Lower quality of the information presented on
them (duplicates, obsolete, banal — lots of
garbage!)

® Not always the best way to tailor search

methods to user needs and their intellectual
capabilities.
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Current status of web resources (2)

® "Deep Web" - most of the information
available through the Web does not have the
form of flat HTML pages, but is stored in
databases and is currently mounted as an
HTML page in response to user queries.

® This causes the HTML page count to be
completely inadequate - there is a virtually
infinite combination of information in the
databases that can be presented as Web

pages.
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Current status of web resources (3)

® Although most popular text standards have
been absorbed by popular search engines,
there are also formats such as audio, graphics,
and video that are hardly recognizable and
must be explicitly or contextually indexed.

o This is labor - intensive.

o Artificial Intelligence methods are not always
advanced enough.
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Current status of web resources (4)

® More intelligent search methods, based on
linguistic engineering, are less effective in
terms of the size of Web resources.

® The user is not interested in the information
as such, but the information he/she needs to
broaden his/her knowledge or make a
decision.

o Relevance: The information corresponds formally
to a user query.

o Pertinency: information corresponds to the need
of the user.
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Qualitative changes in Web organization

® There are works on the so-called semantic
web, which will be Web based on a well-
organized database.

® XML is proposed as a structuring tool and a
huge R & D flow goes in that direction.

® XML is good as the basis for the
standardization of heterogeneous information

exchange protocols but is very limited as a
data model.
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New IP addresses

® Traditional ones are 4 bytes and their stock is
running out. They are capable of addressing
256%, or about 4 billion servers, but additional
restrictions make it a much smaller number.

® New |Pv6 addresses are 16 bytes, meaning
potential for addressing every square

centimeter of the earth, for example:
2001:0db8:85a3:0042:1000:8a2e:0370:7334
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New IP addresses (2)

® The new protocol is more secure.
® Works with the old version without collision.

Native: 44.63% | Dec 6, 2024
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Content management 10


https://www.google.com/intl/en/ipv6/statistics.html

Website search engines

® The huge size of Web resources makes it
necessary to use search engines.

® There is a small number of search engines
(Google, Bing, DuckDuckGo, ...) that have proven
themselves to be worth and have loyal
customers. The rest of the search engines have
lost the battle for the market.

® Search engines basically search for keywords in
the full text of documents in Web resources.

® So far, there has been no hope of putting a

significant "intelligence" into the search engines.
These are simple mechanismes.

Content management 11



rr

ry of search engines

Source: http://en.wikipedia.org/wiki/Search engines

Name Event Year Name Event
W3Catalog Start 2004 Yahoo! Search Startas a search engine
Aliweb Start A9.com Closed
JumpStation Start Sogou Start
1994 WebCrawler Start 2005 Ask.com Start
Go.com Start GoodSearch Start
hM C tart dat
Lvcos Start Se_a_rc e ompany start date
- 2006 wikiseek Company start date
1995 AltaVista Start —
—_— Quaero Company start date
Daum Company start date Ask.com T
Open Text Web Start Live Search Start as MSN Search
Index ChaCha Start
Magellan Start Guruji.com Start
Excite Start 2007 wikiseek Closed
SAPO Start Sproose Closed
Yahoo! Start as a catalogue Wikia Search Start
1996 Dogpile Start Blackle.com Start
" 2008 Powerset Purchased by Microsoft
Inktomi Start
HotBot Company start date m Closed
Ask Jeeves Company start date Viewzi Closed
- Cuil Start
1997 Northern Light Start :
Boogami Start
Yandex Start LeapFish Beta Start
1998 Google Start Forestle Start
MBSN Search Start VADLO Start
1999 AlltheWeb Start Duck Duck Go Start
GenieKnows Company start date 2009 Bing Start as Live Search
Naver Start Yebol Start beta version
Teoma Company start date _B_\LMUb A1 e
T Goby Start
Vivisimo Company start date = ar - -
- 2010 Yandex StartEnglish version
2000 Baidu Company start date -
—— Cuil Closed
Exalead Company start date Blekko Start beta version
2002 Inktomi Purchase Viewzi Closed
2003 Info.com Start Yummly Start
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Search engine market - history
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Changes to Google (1998 — 2012)

http://www.seopalbg.com/blog/google-algorithm-changes-
1998-2012-infographic

THE AUSTIN UPDATE
January 2004

This update came as enhance- g

ment 1o the previous Florida, |

as it continued to oppose the §
On-Page tactics as keyword

stuffing and invisible text. &

There were some speculations
about Google updating their
algorithm so it takes serioushy
page relevance.

THE BRANDY UPDATE - February 2004

1ST DOCUMENTED
UPDATE
September 2002

| The first documen-
ted Google update.
Changes  although
unclear, were mare
than just the casual
PageRank update.

THE FLORIDA UPDATE
November 2003

Putting end SEO ta tech- 1

| nics used in the late 90s
| as keyword stuffing. A
lot of sites lost rankings.
The SEO became more
challenging.
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ALGORITHM
CHANOES

Each year, Google changes its search algorithm up to 500-400

times. While most of these changes are minor, every few months

Google rolls out a “major” algorithmic update that
GOOGLE LAUNCHING A
B March 1998 affect search results in significant ways.

PR The first search engine using link
matrics for rankings was launched.

GOOGLE TODLBAR
December 2000

Google launches their

browser toolbar - Toolbar

PageRank (TBPR). This is the

time when the argumenta-

tions about Search Engine THE BOSTON UPDATE
Optimization (SEQ) began. 1| February 2003

P First announced  at  SES
Boston, it is the first named
Google update. The first few
updates were algorithm com-
binations and were aimad at
the monthly index refresh (the g
so called Google Dance).

' THE SUPPLEMENTAL INDEX
September 2003

This allowsd Google to index
more documents \without any
changes in the performance level.

Google index is now changing daily
instead of monthly. Fritz caused the
end of the monthly “Google Dance”.

THE NOFOLLOW
January 2005

Google with cooperation
Mic d Yahoo i

THE CASSANDRA UPDATE
April 2003

It concerned some basic link
quality issues and was hostile
to hidden links and hidden text.

|
THE DOMINIC UPDATE
May 2003

Gaogle changed the way back-
links are reported and counted.
Mary webmasters note bounces
after the bots “Deepcrawler”
and “Frashbot" were rzleased.

THE ESMERELDA UPDATE
June 2003

*Google Dance” was replaced
with “Everfluwe”, this was indica-
tor for the upceming changes
in Google. It was the last of the
reqular monthly updstes.
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Scheme of the search system

—

Server WWW

Server WWW
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HTML pages, HTML pages,
other files, other files
Database Database
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Search engine subsystems

® Document capture subsystem - so called robot, spider
or crawler. Circulates the network in a cycle (e.g. daily,
weekly) by downloading the available documents to
the server. Transparent Closure: If you download an X
document, then it downloads all the documents whose

URLs are inside the X document, by passing the already
downloaded documents.

® Indexing subsystem: After picking up a portion of the
document, selects the words from the document and
insert them into the central index, along with the
corresponding URL and possibly the context.

o The indexing process can be supported by people
(categorization).
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Search engine subsystems (2)

® Search subsystem: responds to user / user
qgueries and extracts from the index as HTML
pages / pages that are sent to the query.

o The order of the index entries is of great importance.

o There are special methods (Google, the "hubs"
method) that calculate the "pertinency" of an index
item and rank the items in the order of decreasing
relevancy.

o A commercial key is also used (link to search engine
sponsor at the beginning of link submission).
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Noise, loss of information, relevancy,
pertinency

® These are measurable features that quantify
the quality of the search result.

® Information noise: Unwanted information,
unnecessary, provided due to inaccurate
query and / or inaccurate search engine.

® Information loss: Desirable information not
provided due to inaccurate query and / or
inaccurate search engine mechanism.
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Noise, loss of information, relevancy,
pertinency (2)

® Relevancy: Determines the extent to which
the searched information formally matches
the query.

® Pertinency: determines the extent to which
the information matches the current needs of
the user.

o Information may be relevant, but for example
banal or not accurate.

o Of course pertinency is far more important than
relevancy.
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The user's search language

® It would be better to call it a "metaphor for search,"
because they are increasingly not languages, but
graphical metaphors that favor the natural behavior of
the user during the search.

® The formal search language is not pleasant to the user.
The more formal, the more unfriendly. A more
formalized language does not necessarily mean
increased pertinency. Only pertinency is important to
the user.

® The lack of a formalized search language is not
pleasant to the user because it promotes information
noise and lowers the level of pertinency.
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The user's search language (2)

® Language must meet engineering
performance criteria:

o Time and cost of creating the whole system, cost
of operation

o Quality of service for profit (usually financial)

® Can the golden mean be found?
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Smart search engines (Al)

® Dream and subject matter of many academic
centers.

o Is it not a daring dream, in view of the scale of the
Web and the necessary engineering
compromises?

® Web is a very special database

o Objects have a highly heterogeneous structure
that is not defined; even if it is defined, objects
may have a wrong structure.
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Smart search engines (2)

® Web is a very special database — continued

o The number of objects and their types is
constantly growing

o Objects are differentiated by topic and meaning,
information can be formally and materially
incoherent.

o Objects form a special semantic web through
hyperlinks. The semantic meaning of hyperlinks
can be arbitrary.

o The meaning of an object can be determined by
its associated objects
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Smart search engines (3)

® At the same time the potential user of the
Web is very demanding:

o He/she is not and does not want to be a
computer scientist; informative jargon is
perceived as unfriendly gibberish.

o He/she hates reading any manual, "help" and
advice.

o He/she quickly learns some patterns of behavior
when working with the Internet and very
reluctantly modifies or changes them.
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Smart seach engines (4)

® Potential user — continued

o He/she knows almost perfectly (from the position of
IT specialist) his/her field of professional activity and
expects professional answers to his/her inquiries.

o ... but does not attach importance to precise, formal
guestioning.

o It is expected to help with any difficulty and friendly
computer behavior in any situation.

o He/she does not have the patience to watch hundreds
of documents, usually losing patience after 10th
document that is incorrect.

o He/she is keen on getting good results quickly.
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Smart search engines (5)

® Some believe that this means the need to integrate
some intelligence into the search engines. This can be
done, for example, by the following mechanisms:
o Informing users of the importance of the document, such

as the presentation of automatically generated
"abstracts”, other keywords, the validity of the document.

o Adaptation (through automatic "learning" of the system,
personalization) to individual user preferences.

o Suggestions for further or alternative directions of
exploration.

o Incorporation of various statistics and measurements
about the behavior of the entire population of users to
discover certain regularities.
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Smart search engines (6)

® |t is believed that this requires an automatic
"understanding" (?) of the text and the use of
"knowledge discovery" technology:
Classification and information clustering
algorithms.

® Currently, we can observe some attempts to
use ,inteligent/smart” technologies in the
search engines area — see further.
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Geo-oriented search

® The search engine also stores information about the
geographic location of information, such as Poland or
even Warsaw,

® Knowing the location of the user (e.g. Poland) you can
increase the weight of the results from the services
from the same (or similar) location,

® |In addition, the native user language can also be
considered,

® Enables significant improvements in the quality of
results

® |t gives you the opportunity to implement a new
category of services, e.g. find the nearest pizzeria.

Content management 28



Search using natural language

® |t raises huge problems, especially in
languages with rich morphology such as Polish
or German.

o Some of these problems are greatly reduced in
English.

® The advantage of natural language is that the
user knows it (or at least think he/she does)
and does not need to learn it.

@ |t is also flexible, allows you to express any
information.
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Search using natural language (2)

® However, there are numerous disadvantages of natural
language as a means of searching:

o Itis informal and non-formal (especially semantics) at this
stage of knowledge. Accordingly, the automatic
"understanding” of the text is today only a pseudo-
scientific rhetoric (anthropomorphism).

o The same information can be expressed in any number of
ways, which makes it difficult to automatically determine
compliance.

o Information can be differently understood by different
people.

o The same words or sentences can have different meanings
depending on the arbitrarily wide context and the
associations that arise in the mind of the recipient.
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And, Or, Not

® Search through simple Bool algebra. See Google Advanced
Search.

O

O

A document index is a collection where each item is labeled
with a set of keywords

So for every keyword we have a subset of the index entries -
those that bear that word.

We can create expressions consisting of keywords, operators
AND, OR, NOT and parentheses.

AND operator on two subexpressions means theoretically-
multitude intersection of the corresponding subsets of the
index entries.

Operator OR acting on two subtractions is the theoretically —
multitude sum of the corresponding subsets of the index
entries.

A NOT operator acting on the subtraction is a collection created
by subtracting from the total index of the subtraction position.
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Phrases

® Quite often word sequences have a specific
meaning, specific to this sequence.

® The user can search for information based on
a frequently heard sequence of words.

® In Polish the additional difficulty is that the
order of words in such a phrase can be
changed:

o "Materialized Perspective" <==> "Perspective
Materialized"
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Phrases (2)

® The consequence is the need to introduce not
only individual words into the index, but also
their frequent sequences.

o The problem is how to identify such phrases, how
to arrange an index automatically for such phrases
and how to use this index

o You can find some heuristic rules that allow you to
treat word sequences as a single search item.

o In this case, both the phrase and its constituents
are index entries.
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Inflection

® Indicates the word variation:

o the word ,cat”- ,kot”, ,koty”, kotu”, ,kotem”,
Skotami”,...

o The word , green” - ,zielony”, ,,zielono”, ,zazielenic”,
,Zazieleniony”, ,zielone”, ,zielen”,...
® This is so far the most important problem in the
construction of search engines, especially in
Polish, where the inflection is very rich.

® In English-language search engines, the problem
is smaller and in many cases it can be reduced to
indexing documents and preprocessing
guerystring -s or -es.
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Inflection (2)

® In the Polish language, the use of a similar
method consisting in truncation of several
characters from the end and / or from the
beginning with simple formal rules leads to
significant (unacceptable) information noise,
which in an anecdotal way will make our
search engine funny in the eyes of users.

® This problem can be partially solved with
special dictionaries. Unfortunately, they have
a very large volume.
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Paradigmatics

® It means semantic dependencies between words
or phrases that are independent of their use in
the text.

o The most common type of compound is the
termination of the semantic domain of words, e.g.
"agricultural machine" € "tractor". In the index there
is a "tractor"” and in the user's question is "agricultural
machine". How does our search engine associate
these terms?

o The second important connection of this kind is the
association, the relationship between the concept and
the specific object, which means: "president" €=
,Baiden".
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Paradigmatics (2)

® Continued

o The third important link is synonym, including
abbreviations and acronymes, e.g. "XML" € =>»
"extended markup language", "tractor" € = ,truck
tractor", "database view" € = "view", ...

o There are many other such compounds, in particular
the part-whole, e.g. "airplane" € "propeller" and any
combination (see also), eg "Jurek Owsiak" see also
"charity".

® A very costly way of mastering the paradigm is to
manually construct properly organized

dictionaries (so called thesauruses).
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Popular spelling mistakes

® Both text makers and search engine users are
mistaken.

o This fact did not get to the developers of
information systems whose models were idealistic
for years - assumed the correctness of the
indexed texts and the faultlessness of the queries.

o In systems where the user is the only criterion of
success, failure to include potential errors is a
business failure.
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Popular spelling mistakes (2)

® Spelling or grammatical errors specific to a
particular language.

® There are also other common mistakes, such
as the Czech error (called the "Polish error" in
the Czech Republic), skipping letters, etc.
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Engineering / business efficiency issue

® The academic world tends to have idealistic
treatment of the previously mentioned
problems.

® Brute force: Solve the problem as it occurs, in
isolation from other problems.

o For example, many centers have come up with
the construction of their own thesauruses to
master the problem of paradigm; then, after a few
years, these thesauruses were fed with waste
paper because of being obsolete.
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Engineering / business efficiency issue (2)

® This caused the commercial world to distrust
the results produced by the academic world.

o In practice, it ignores these results and invents its
ownh solutions.

o These solutions are often put under the great
guestion mark of the aforementioned classic
concepts in the field of information search.

® Engineering / business efficiency is
determined by the user's satisfaction and the
success of the project.

o Other criteria are secondary.
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Solutions to improve search

® Storing previous interests (search criteria) of a
user.

® Tracking of visited web pages (requires the
installation of dedicated client software)

® Linking to the Internet with a local computer
search (MS Windows Desktop Search, Google
Desktop Search)

® Assignment of weights to individual words;
Popular words have low coefficients

® More on Google's discussion
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User privacy

® Many search tools collect different user
information

® |In some cases, it may violate their privacy
® Finding the ,golden mean” is not easy.

® Interesting article: Robert Heaton: How does
online tracking actually work?
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User privacy (2)

® Privacy solutions:
o Customer software (self-hosted), e.g.:

e SearXNG: a free internet metasearch engine
which aggregates results from various search
services and databases. Users are neither
tracked nor profiled.

o VPN services, e.g.:
e Proton VPN,
e NordVPN,
e Steganos VPN Online Shield.
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Modern , Al” search engines

® Real-Time Information: Can browse for the
latest data and trends.

® Multi-Source Aggregation: Gathers
information from multiple reliable sources.

® Human-Like Explanation: Simplifies complex
information into easy-to-understand
responses.

® Interactive Clarifications: Users can refine
queries for more targeted answers.
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Modern , Al” search engines - challenges

® Reliance on Source Availability: Limited by the
qguality and availability of online sources.

® Potential for Bias: Can inadvertently reflect
biases present in source material.

® Not Always Specialized: Best for general or
moderately specific questions.

® Ethical Use: Importance of citing sources and
verifying sensitive information.

® Hallucinations of Al/LLMs.
® Non-determinism (randomness) of Al/LLMs.
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,Al” Search engines - Perplexity

* Afree Al-powered

search engine s
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The Mac mini M4, released in 2024, offers several significant advantages that enhance its
I a n g u a g e m 0 d e I S to appeal as a compact desktop computer. Below are the key benefits:
interpret questions 1. Powerful Performance
» The M4 chip features a 10-core CPU (4 performance cores and 6 efficiency cores)
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supports up to 38 trillion operations per second (TOPS) in its neural engine, making
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° performance, outperforming many other Macs, including the M3 Max MacBook Pro
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https://www.perplexity.ai
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,Al” Search engines — Perplexity (2)

* How Perplexity Works?

* Understanding the Question. Leverages , Al” to
accurately interpret user queries.

e Searching the Web. Scours the internet for
information from authoritative sources, including
articles and journals.

e Summarizing Information. Compiles relevant
insights into a clear, concise answer.

 Citing Sources. Provides footnotes linking to
original sources for verification and further

exploration.
https://www.perplexity.ai
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,Al” Search engines — Perplexity (3)

 GUI. The user interacts with Perplexity Al
through a web interface or mobile app, where
they input queries in natural language. @

”y
_—_ = / Internet
User \

k. A
> >

/ GUI Query
v Processing
b 4 Layer
User
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,Al” Search engines — Perplexity (4)

* Query Processing Layer.

* Natural Language Processing (NLP): Utilizes advanced NLP
algorithms to interpret and understand user queries. This
includes parsing the input to identify intent and context.

* Contextual Understanding: Employs transformer models
to analyze the query's context, ensuring a nuanced
understanding of user needs.

AlA \ —3 / Internet
Use > B Ld
‘r-
GUI Query Information
Processin g Retrieval
Layer Layer
U Documen t
I (RAG)
«— e
L7 gy

Lover https://www.perplexity.ai
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,Al” Search engines — Perplexity (5)

* Information Retrieval Layer

 Web Crawling and Indexing: Searches the internet for
relevant data from various sources, including articles,
research papers, and other factual content.

* Retrieval-Augmented Generation (RAG): Combines
retrieval of documents with generative capabilities to craft
responses based on retrieved information.®

Ak \ = / Internet
User _— . —_—

https://www.perplexity.ai
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,Al” Search engines — Perplexity (6)

* Response Generation Layer

* Language Model Integration (LLM): Uses large language
models (like GPT-4) to generate concise answers based on
the retrieved data. This model is fine-tuned for tasks such
as summarization and citation referencing.

* Citing Sources: Each response includes citations from the
sources used, allowing users to verify information.

~
o \ — / Internet

https://www.perplexity.ai
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,Al” Search engines — ChatGPT online

ChatGPT is an , Al”
language model
designed for
conversational
interactions.

When functioning
as an internet
search engine, it
uses an integrated
browsing tool.

It retrieves real-
time information,
synthesizes results,
and presents
insights in natural
language.

Content management

ChatGPT v &, Udostepnij

What are the key adventages of Mac mini M4?

Wyszukano 2 witryny v

The Mac mini with the M4 chip offers several key advantages that make it a

compelling choice for users seeking a compact yet powerful desktop:
1. Improved Performance:

* The M4 chip includes a 10-core CPU (4 performance cores and 6
efficiency cores) and a 10-core GPU. This configuration delivers up to 1.8x
faster CPU performance and 2.2x faster GPU performance compared to
the M1 chip, making it capable of handling demanding tasks like video

editing, graphic design, and multitasking wacstaoim ke .

2. Enhanced Graphics and Al:

* The additional GPU cores in ¥ Jve graphics-intensive workloads, while

Anhanrementc tn Annle'c Al-fariiced featiirec make it a nreat nntinn for

Wyslij wiadomosc do ChatGPT

0 ()

ChatGPT moze popetniac btedy. Sprawdz wazne informacje.

https://chatgpt.com/
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,Al” Search engines — ChatGPT online (2)

® How it works?
o User Query: A user inputs a question or topic.
o Search Process:
e ChatGPT initiates a search using its browsing tool.

e |t identifies relevant sources and collects
information.

o Analysis & Synthesis:
e Extracts key details from multiple sources.
e Generates a coherent and informative response.

o Response Delivery: Delivers the synthesized answer in

conversational language.
https://chatgpt.com/
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,Al” Search engines — ChatGPT online (3)

® GUI. Users interact through a chat interface,
inputting queries and receiving answers.

o / Query Browsing I
Processor Tool nternet
User
GUI

- !E_.

User Content
Extractor .

PR «— >
5 . | & a1

L L

Response Information LLM
Generator Synthesizer

https://chatgpt.com/
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,Al” Search engines — ChatGPT online (4)

® Query Processor

e Converts the user’s natural language query into a
structured format.

* Triggers the browsing tool for web searches.

) " @
- »
- / Browsing I
Processor Tool nternet
User
w

GUI
[ <5
User Content
Extractor
i

Response Information LLM

Generator Synthesizer https//Chatht com/

[ | —>
Query

¥,
/
-
y
=
A
i
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,Al” Search engines — ChatGPT online (5)

® Browsing Tool

* Executes the search by interacting with search
engines.

e Retrieves top relevant results from the web.

~
.
User

n\

)

0O c

@™ @

7]

!

[us]

3=
/

https://chatgpt.com/
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,Al” Search engines — ChatGPT online (6)

® Content Extractor
* Parses and filters retrieved web pages.
e Extracts key information based on the user’s

query.
~ . @
Browsing int ;
[ — Processor Tool nterne
“ \
User
w

GUI
[ <5
User Content
Extractor
i

[ | —>
Query

|| L L~
Response Information LLM
Genera tor Synthesizer https//chatgptcom/
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,Al” Search engines — ChatGPT online (7)

® Information Synthesizer

e Uses natural language processing (NLP) to analyze
and merge information.

* Generates a human-readable response.

)
V7 Y

User

n\

)

0O c

@™ @

7]

!

[us]

3=
/

Generator Synthesizer https//Chatht com/
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,Al” Search engines — ChatGPT online (8)

® Response Generator

* Converts synthesized data into a conversational
reply.
* Handles follow-up questions interactively.

~
.
User
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5]
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1]
w
w
!
[us]
3=
/
=)
(1]
=3
s |
@

=

>
26 -
52
28
o =2

https://chatgpt.com/
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Interesting solutions

® Eyeplorer (http://en.eyeplorer.com/)

ations linked to Arduino

Results
- for:

ArduinO Command-line interface €

X - Arduino

Max (software)

Pure Data
Java Terminal emulator
Microcontroller SuperCollider GNU toolchain
Breadboard Atmel AVR
Universal Serial Bus i Physical computing
Copyleft 5-232 @i
Arduino is a physical computing platform ik e -
ash memory Arduino
based on a simple open hardware design for = | . @ Genericized trademark
rystal oscillator
a single-board microcontroller, with FTDI
embedded 1/0 support and a standard Bsetooth Baoting e
Atme
programming language. The Arduino Linear regulator
9 9 Output e s
programming language is based on Wiring Ceramic resonat SparkFun Electronics
and is essentially C/C++ (several simple
transformations are performed before Single-board microcontroller
passing to avr-gcc). The goal of the Arduino U;‘ Light-emitting diode
x ® 2l Lo C (programming language)
project is to make tools available that are > ActionScript
% D-subminiature Pr ssing (programming language)
73
* This summary Is licensed under the GNU Free ’(\v Syntax highlighting ransistor-transistor logic
Documentation ‘);o For re development Java amming language)
O/o Integrated development environment

GNU General Public Licenss
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Interesting solutions (2)

® LivePlasma (http://www.liveplasma.com/)

movies Contact Help JSA v Follow n

= - R | t
Star Wars: A New Hope Q e S U S
Fight Club, Seven, Matrix,
for: Star
n
L 2@ Star Wars: The
: Phantom
BN Attack of the ol Menace Wars . A
oty Clones £ L

e
~ - George Lucas - Action
AR, | ‘
“§ Star Wars: ’.
Wl Revenge of the | .
& Sith e Star Wars: A
| ~§TAR

New Hope
Star Wars: The :
-y Empire Strikes |
LT | Back
S — Star Wars:
Return of the
Jedi

m‘ Star Wars:

- :
George Lucas - science fiction

—
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Interesting solutions (3)

® oSkope (http://www.oskope.com/)

oSkope visual search

Results
for:
Arduino

r mnml—uﬂlg.
=0 ==| afim 8 [ 5]
4““5--ﬁlllﬁﬂal
. ] @---.
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Interesting solutions (4)

® Leap It (http://leap.it/)

Leap.il

Search Results

Related Searches

Description Arduino-
uno-perspective-
transparent.png

 commons.wikimedi

Nov 5. 20

LittleBits Arduino Bit

Content management

Arduino

Thinking About Getting an Arduino?
Watch This

Arduino - Home

iy

Results
for:
Arduino
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Search for other media

® Searching through other paradigms than text
(such as graphics or music), presents many
difficulties.

® The Princeton 3D Model Search Engine allows
you to search for 2D and 3D
models(http://shape.cs.princeton.edu/search.ht
ml)

o Keywords — o | T et Evie
o Recognition of shapes basedon|_5z ~ =
the User “’ z‘ =z
. . — L= ™ (S
o The effects are promising, i = o,
but still need refining = =
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Search for other media (2)

® Music search

o How to define a query?

e A musical note or some variant thereof
e To play a song piece using the keyboard
e Hum the fragment into the microphone

e Lyrics

o Meldex created within

New Zealand

Digital Library Project
(http://www.nzdl.org/musiclib)

Content management

search

Duration

555555555

Infarrmation: Ready to record
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Search for other media (3)

® Music search—
continued

D)

o Mobile application | -, |8
SoundHound
(http://www.soundhoun .
d.com/) automatically e
recognizes the music B (5o

+from up above and down
p | a y e d . m Cecllia And The Satellite

dthrough pmsterda™

i The Satelllte

o The Widemess

n
jon,and Ve p!ayed J;pa
_oct 142014 gown, |90

{ahon|

aoewithoutYoU —

Your History ’ Jtevotdwihapunkrockband ‘e
o

A thesatelite
oure the sky

See all past searches

Song Stream
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Search for other media (4)

o |mage search BITEESS wun vemns s

o TinEye
(http://tineye.c
duplicate
graphics (even S —
modified) =

o Feature in
Google Chrome

Filter by collection
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Other search

: P& Wolfram
engines
® WolframAlpha _
o ,,math searches”

o various examples:

https://www.wolfra |
malpha.com/exam '
les T
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Summary

® Searching for information online is a very complex
matter.

® Search engines not only make it easy to use the
Internet, but they make it possible.

® Today the market is dominated by one company:
Google.

® It will be so, until someone else invents new,
groundbreaking ways of searching.

® So far, there are no good search solutions using other
methods than text.

® The results returned by popular websites are getting
better, but you can still wish for more and better ways.
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