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- i . the task of collecting
The main components ol a cearch engine are the Wch crawler ,w.ll],'d;- lu:u:,:(;nr.u,/l «l:)cu:r;cnll;
webpages and the Information Retricval system which has the lnllh ( owr'h me'l:inu g
that answer a uscr query. [n this chapter we present approache "ln ’ ¢ \ l" 1:ILL el
Retricval models, and methods used 0 evaluate  the retricval per 0{|'n‘ | ’ ! ;j,r:,:,
1 include information about existing [R systems and a detailed crample o’ A’ {,:h"
including the idea of ranking wchp’ugcs h:{'lhmr lmpo‘rtlan‘c‘f.j } ,
and Google's PageRank leg()l’llhln).' I'hen we leh(;lJaf, I'l‘u,
Invisible Web, the part o the Web that is not indexed b’y search engines. .’Wc ‘bjn'cﬂy' frc,::‘}
other types of IR systems: digital librarics. multimedia retricval systems (music, video, cle.), an

t lude with a discussion of the Semantic Web and future trends 10

consideration
scale scarch engine (Google),
Hubs an Authoritics algorjthm,

distributed IR systems. We conc
visualizing scarch results and inputting querics in patural language.
INTRODUCTION

{, audio, video, and other documents available on the
vant information to satisfy their

d to be able to find rele
s of scarching for information: {o usc a scarch

There is a huge quantity of tex

Internet, on about any subject. Users nee

particular information neceds. There arc two way,
engines or o browse directories organized by categories (such as vahoo Directories). There 15

still a large part of the Internet that is not accessible (for cxample private databases and intrancts).

Information retrieval (IR) is the task of representing, storing, organizing, and offering
access to information items. IR is different from data retrieval, which is about finding precise
data in databases with a given structure. In IR systems, the information is not structured, it 15
contained in free form in text (webpages or other documents) or in multimedia content. The first
IR systems implemented in 1970°s were designed to work with small collections of text (for
example legal documents). Some of these techniques are now used in scarch engines.

In this chapter we describe information retrieval techniques, focusing on the challenges

hallenge is the large scale, given by the huge number of

faced by search engines. One particular ¢
webpages available on the Internet (for example, about § billion webpages were indexed by {

Google in 2005). Another challenge is inherent to any information retrieval system that deals
with text: the ambiguity of the natural language (English or other languages) that makes it

difficult to have perfect matches between documents and user queries.
The organization of this chapter is as follows. We briefly mention the search engines
f=4

h?story, features, and services. We present the generic architecture of a search engine. We
discuss its Web crawling component, which has the task to collect webpages to be inde;:ed, Then
we focus on the Information Retri¢val component which has the task of retrieving documents
(mainly text documents) that answer a user query. We present current methods use:l to evaluate
the performance of the Information Retricval component. Practical considerations include
information about existing IR systems and a dctailed example of a large-scale scarch engi

(Google); we present methods for ranking webpages by their impoartance (t.he Hub o
Aut'hf)rities algorithm and Google’s PageRank algorithm). In another scction \'vc dis S' ;“
Invisible Web, the part of the Web that is not indexed by scarch engines W’c bricfllscuss o
other types of I.R systems: digital libraries, multimedia IR systems; and dis.tributed IRys P;’:Z;"t
We conclude with a discussion of the Semantic Web and other future trends. ’ ”
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Search engines
There are many gencral-purpose scarch engines available on the Web. A resource containing up-
to-date information on the most used scarch engines is: hip://www.scarchenginewatch.com.
Here are some popular search engines (in alphabetic order):

AllTheWeb http:/Awvww.alltheweb.com/

AltaVista hup://www.altavista.con/

Excite htip://www.excite.con/

Google http:/Avww.google.con/

Hotbot http://www . hotbot.com/

Lycos hitp://www.lycos.com/

MSN Scarch http://scarch.msn.com/

Teoma http://teoma.com/

WiscNut http://Awww.wisenut.com/

Yahoo! http://search.yahoo.com/

Meta-search engines combine several existing search engines in order to provide
documents relevant 1o a user query. Their task is reduced to ranking results from the different
scarch cngines and climinating duplicates. Some cxamples are: http://www.metacrawler.com/,
hitp://www.mamma.com/, and http://www.dogpile.com/.

Search Engine History

The very first tool used for scarching on the Internet was called Archie (the name stands for
"archive"). It was created in 1990 by Alan Emtage, a student at McGill University in Montreal.
The program downloaded the directory listings of all the files located on public anonymous FTP
sites, creating a searchable database of filenames. Gopher was created in 1991 by Mark McCahull
at the University of Minnesota. While Archie indexed file names, Gopher indexed plain text
documents. Two other programs, Veronica and Jughead, searched the files stored in Gopher
index systems.

The first Web search engine used Wandex, a now-defunct index collected by the World
Wide Web Wanderer; a web crawler developed by Matthew Gray at MIT in 1993. ‘Another very

{ early search engine, Aliweb, also appeared in 1993, and still run$ today. The first "full.text"

crawler-based search engine was WebCrawler, 1994. Unlike its predecessors, it let users search
for any word in any web page; this became the standard for all major search engines ever since.
It was also the first one to be widely known to the public. Also in 1994, Lycos (which started at
Camegie Mellon University) came out, and became a major commercial endeavor. '

Soon after, many search engines appeared and became popular. These included Excite,
Infoscek, Inktomi, Northern Light, and AltaVista. In some ways, they competed with popular
directories such as Yahoo! Later, the directories integrated or added on search engine
technology for greater functionality.

Scarch engines were also known for the Internet investing frenzy that occurred in the late
1990s. Several companies entered the markel spectacularly, with record gains during their initial
public offerings. Some have taken down their public search engine, and are marketing enterprise-
only editions, such as Northern Light.

Around 2001, the G(;ogle search cngine rose to prominence (Page and Brin, 1998). Its
success was based in part on the concept of link popularity ahd,PageRank, that uses the premise
that good or desirable pages are pointed to by more pages than others. Google's minimalist user

+ A . W - i
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1ed a number ol imitators. Google is
xed approximately 8 billion pages,

interface was very popular with users, and has since spawi
ol Web services, such as

currently the most popular scarch engine. In 2005, it inde
more than any other scarch engine. It also offers a growing range
Google Maps and online automatic translation tools. ‘ )

In 2002, Yahoo! acquired Inktomi and in 2003, Yahoo! acquired Ove.ru.u"c, which owqed
AlltheWeb and AltaVista. Despite owning its own scarch cngine, Yuhog initially kept using
Google to provide its users with scarch results. In 2004, Yahoo! launched its own s carch cngine
based on the combined technologics of its acquisitions and providing a service that gave pre-
cminence to the Web scarch engine over its manually-maintained subject dircclory.

MSN Search is a scarch engine owned by Microsoft, which previously relied on others
for its search engine listings. In early 2005 it started showing its own results, collected by its own
crawler. Many other scarch engines tend to be poirtals that merely show the results from another
company's search engine. For more delails and search engine timelines see, for example,

hup:/enawikipedia.orgAviki/Search_engine. i

Search Engine Features and Services
Search engines allow a user to input keywords that describe an information need. The also offer
advanced scarch capabilitics. Although they lead to more precise, they are less utilized by users.
We brietly discuss some advanced search features. Boolean features (AND, OR, NOT) that
allow retricval of documents that contain all the keywords (AND), any of the keywords (OR),
exclude somc words (NOT), or combinations of these Boolean operators. The proximity feature
searches for phrases or consecutive words (usually simple search can do this if the words are
surrounded by double quotes). The search can be done only in particular fields, such as URLs or
titles. Limits can be imposed on the type of retrieved pages: date, language, file types, etc.

Some scarch engines also offer services: news directories, image search, maps (such as
Google Maps), language tools (such as automatic translation tools or interfaces in particular

languages), newsgroup search, and other specialized searches.

Search Engine Architectures o _
The components of at search engine are: Web' crawling: (gathering webpages), indexing

! (fepresenting and storing the information), retrieval (béing able to retiieve documents relevant, to
user queries), and ranking the results in their order of relevance. Figure 1 presents a simplified
view of the components of a scarch engine. More details about the main module, the IR system,

will follow in the next sections.

) § "
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Figurce 1. The simplified architecture of a search engine.

WEB CRAWLING

Web crawlers, also known as spiders or robots, have the task to collect webpages to build the
text collection for the IR system. The text is extracted from the HTML code of the webpages.
Some information related to the HTML format may be stored too. For example, text in headings
or in bold font can be given higher weight than the rest of the text.

A crawler starts with one or more http addresses (a set of root URLs), and follows all the
links on these pages recursively, to find additional pages. It can proceed by depth-first searching
‘(follow the first link in a page and all the links in the new pages that it leads to, then come back
to follow the rest of the links in the: current page) or by ‘breadth-first sgarching (follow all the I
lmks in the page for one step, then the links in the pages they point to for one step, etc)
Breadth-first has the advantage that it explores uniformly outward from the root page but
requires memory to store all the links waiting to be traversed on the previous level (exponential
in the depth of the links structure). It is the standard spidering method. Depth-first requires less
memory (linear in depth) but it might get “lost” pursuing a singte thread. Both strategies can be
easily implemented using a queue of links (URLs) to be visited next. How new links are added to
the queue determines the search strategy. FIFO (first in first out, append to end of the queue)
gives breadth-first search. LIFO (last in first out, add to front of queue) gives depth-first search.
Heurstically ordering the queue gives a “tocused crawler” that directs its scarch towards
“Interesting” pages. A spider needs to avoid visiting the same pages again when the links are
circular; it needs to keep track of pages that were already visited.

To extract links from a webpage in order to collect candidate links to follow, HTML
hyperlink fielids are parsed. Here are two examples of hyperlinks:

<a href="http://www site.uottawa.ca/~diana/csi4107>
<frame src="site-index.html”>

< .
: R~ T 1
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The Robots Excl

'Userﬂagent: GooglgBot; : : {

ative to the currcnt basc URL.
). The links are put into
within the same
he HTML

s rel
indc.\'.hml
ferences
d from t

xample, the link i

as
internal re
{ is extraclc

jed, like in the last ¢
fied, a default name is uscd (such
ash is removed, il there is one.
pages arc collected, the 1€X

I{ the URL is not specif
[{ a file name is not speci
al form: the ending sl
ctc. Once the
ssed by the IR system.
protocols arc used o

indexed by Web crawlers. Web sites and pages can
certain areas, by using the Robots Exclusion Protocol or th
newer and less well-adopted than the (irst onc. These standard
“good robots”. They cannol be enforced. but companies
* these conventions and “trespassing” on private cyberspace.

canonic
page arc removed,
documents, to be proce

Robot exclusion

1 sites or webpages from being

prevent certail _
specily (hat robots should not crawl or mdc_,\'
¢ robots meta Lag. The second one 1S
Is arc conventions 10 be followed
have been proseculed for

by
“disobeying’
ation of cxcluded dircctorics. The site

eb directory- See for

host’s W
list of excluded directories for
different user-agent

ession can be used

BEEQQQLS_@@M&QL@
ision Protocol ;is @ site-wide specific

ator has to put a “robots.txt” file at the root of the I
_ebay.com/robots. tXt. The file “robots.txt” isa
blank lines to scparat€

a given robot (uscr-agent). This file contains
disallowed directories. with one directory per «Disallow” line. No regular expr

as patterns for directorics.
To exclude all robots from the entire site, the file would contain:

User—agentc:

administr
example htip://www

pisallow: /

To exclude specific directories:
User—agent: 7
pisallow: /tmp/
Disallow: /cgi-bin/
Disallow: /users/paranoid/

To exclude a specific robot:

User—agent: GoogleBot

Disallow: /
To allow a specific robot:- : _

-~

Disallow:

The Robots Meta Tag
o exclude indexing or following links in a particular

An individual document tag can be used t
we i 1 i
v Eﬁ)ligte. The HEAD section of a specific HTML document can include a robots meta tag such
a name:\\ + ” . W\ r” =
e robots . content="none”>. The content value can be a pair ofvalu’es for
.Aspects: index oI noindex for allowing or disallowing the indexing of this page, and

- - = on2
links in this page. There are two

fol ; i i i
follow or nofollow for allowing or disallowing following the
= 1ndex,followandnone = noindex,nofollow Exmnpks-

, . .
content:“n01ndex,follow”>
’ y ] e
content:‘1ndex,noxollow”>
content="“none”>

special values: a1l
<meta name="“robots’
<meta name="robots’
<meta name=“robots”
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Multi-Threaded Spidering

Network dclfﬂys are frequent when downloading individual pages. [t is best 1o have multiple
tl?reu-ds running in parallel, cach requesting a page from a different host. The URL’s can be
distributed to threads, to guarantee cquitable distribution ol requests across different hosts, in
order to maximize through-put and avoid overloading any single server. For cxample, carly
Google spiders had multiple coordinated crawlers witlh about 300 threads cach, together being
able to download over 100 pages per sccond.

Focused Spidering '

More “interesting” pages could be explored first. There are two styles of focus: topic-dirccted
m}d link-dirceted. For the former, if the desired topic description or sample pages of interest arc
given, the spidering algorithm could sort the queue of links by the similarity (e.g. cosine melric)
of their source pages and/or anchor text to this topic description. For the latter, the spider could
keep track of in-degrec and out-degree of cach encountered page, and sort the queuc to prefer
popular pages with many in-coming links (authorities), or to prefer summary pages with many
out-going links (hubs). See the section on page ranking al gorithms for more details.

Keeping Spidered Pages Up-to-Date

The Wcb is very dynamic: there are many new pages, updated pages, deleted pages, etc. A
search engine needs to periodically check spidered pages for updates and deletions. A spider
could look in the HTML head information (e.g. meta tags on the last update) to determine if the
page has changed, and only reload the entire the page if needed. It could track how often each
page is updated and preferentially return to pages which are historically more dynamic. It could
preferentially update pages that are accessed more often to optimize the freshness of popular

pages.

THE INFORMATION RETRIEVAL SYSTEM

Y

.

-

5 . ] I X
Figure 2 presents a more ‘delailed view of‘.the architecture{of an, IR -system (Baeza-Yates a;lld
9). Text Operations are used to preproceés the documents collections

'Berthier Ribeiro-Neto, 199
and to extract index words. The indexing module constructs an inverted index from words to

document pointers. The searching module retrieves documents that contain given query words,
using the inverted index. The ranking module scores all the retrieved documents according to a
relevance metric. The user interface manages interaction with the user: the input of the query and
the output of the ranked documents, including the visualization of results. The query operations
can transform the query in order to improve retrieval (query expansion using synonyms from a

thesaurus, query transformation using relevance feedback).

v ' - . y
. - A

G Scanned with OKEN Scanner




——

User Interface

i 3 — Text
Q_\{: Ly Text Qperations
Nead” v Logtcal View
m Query Indexing Database
{ User Y Qperations <+—| Manager
\@l‘l\/ / X
’// - ' hncr‘lcd v
@ Searching e file
___4_J Text
L ) Databasc
¢ Ranked )| Ranking Retrieved
—~Docs Docs

1 are applied of the text of the
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of an IR system: Text operatiol
ription of the user information nee
re i

Figure 2. The architecture
documents and on the desc
simplified form needed for computation. The documents a
execute the search. Afier ranked documents are retrieved, the u
can be used to refine the query and restart the search for improved results.

Preprocessing the document collection
teps needed to prepare the

There are several preprocessing st
The first step is o filier out unwanted characters and markup (€.g. HTML tags, punctuation,

numbers. eic.). Then the text needs o be broken into tokens (keywords) by using as delimiters

white space and punctuation characters. This it not quite as straightforward as it secms, since

words in fexis are not always clearly delimited (for example, if the text is You can't do this, you

can consider the aposirophe as a word separator to get two words. can and 1, or ignore it as

separator and consider one word can''t: or expand the contacted formrinto two words can and not
¢ i b

and iise the White space as separator). { s -
The keywords can be used as they are, or they can be transformed into a base form, for

n the singular form. verbs in the infinitive form, etc. (e.g., books becomes book,
iulked becomes talk). A common approach is to stem the tokens to “stem” forms. For example,
computational becomes compui and computing becomes comput. Stemming the terms before
building the inverted index has the advantage that it reduces the size of the index, and allows for
retrieval of webpages with various inflected forms of a word (for example, when searching for
webpages with the word computation, the results will include webpages with computations and
computing). Stemming is easier to do than computing base forms, because stemmers remove
suffixes, without needing a full dictionary of words in a language. A popular and fast stemmer 1s

Porter’s siemmer.
Another useful preprocessing step 1s to remove
of the documents and do not bear any meaningful content. They are called stopwords (e.g., a,
LD

the. it, of; could, etc.). An example of stopwords list can be found at:
l]ttp;b"\WﬂV.lextek,c'om/manualg/onix/stopwords 1.html.

document collection for the IR task.

example nouns 1

very frequent words that appear in most
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detected to be used as
istical method for
ar together very

also be

Important phrascs composcd of two or more words could :
a sla

keywords (possibly using a domain specific dictionary. or using
1 ‘: M » ’ - . C
analyzing the text collection in order to detect sequences of words that app
often).
‘ [ ildi at stores for cach
Now the text 1s ready for the next step. buildn al L il
keyword a list of documents that contain it. n order (0

inverted index th

e the ]
ccess during

allow for fasta

step.
1

Information Retrieval Models _
ation retricval models that can be applied on any text col_lccuon. Not

aled up to be able to deal with a very large collection. such as
ortant IR modcls arc: the Boolcan Model. the
arious extensions .of these models are

exing. which is an extension of the

This section presents inform

all the IR models ar¢ casily sc
he Web. The most imp

pages collected from
Vector Space Model. and the Probabilistic Model. V
possible. We discuss one of them here. Latent Semantic Ind

Vector Space Modcl.
The Boolean Model
nodel is the simplest to implement. A document is represented as a set of keywords.
NOT, including the

cywords, connected by AND, OR, and

use of brackets to indicate the scope of these operators. For example, the query
Hilo Hawaii, but not Hilton™ is typed by the user as:
waii]] & hotel & 'Hiltor]
£ documents that are relevant, but there will be no partial
matches or ranking. The Boolean model is very rigid: AND means “a]I”; OR means “any”- All
matched documents will be returned, making it difficult to control the number of documents
retrieved. All the matched documents satisfy the query to the same degree; that makes it difficult
to rank the output. Another disadvantage of this model is that is it not easy for the users to

The Boolean 1
«a]l the hotels in

Quecries arc Boolcan expressions of k

Rio Brazil or
[[Rio & Brazil] | [Hilo & Ha

The output of the system is a list o

express complex queries. ) ;
-The Vector Space Model . -~ ‘o IS S £ ) .
is a very successful statistical method proposed .

f information retrieval
tors for each document in the collection, and for

by Salton (1989). It generates weighted term vec
the user query. Then the retrieval is based on the similarity between the query vector and
document vectors. The output documents arc ranked according to this similarity. The similarity

is based on the occurrence frequencies of the keywords in the query and in the documents.
Let’s assume that ¢ distinct terms remain after preprocessing; let’s call them index terms

or the vocabulary. These terms form a vector space with dimensionality ¢, the size of the
vocabulary. Each term /, in a document /, is given a weight w; Both the documents and the

querics arc expressed as /-dimensional vectors: d; = (1, W, .., Wy)-
A collection of N documents can be represented in the vector space model by a
documents-by-terms matrix. An entry in the matrix corresponds to the “weight” of a term in the

document; zero means the term has no significance in the document; it simply doesn’t appear in

the document. The matrix tends to contain lots of zeros.

The vector space model 0

1

t ¢
s
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T T,
dyowpowa e Wy
(/; W W2 W2

dy Wiy way . WY

and 0 if it does not

The weights in the matrix can be ! if the term occurs in the document
mote

(binary weights); but the more [requent terms in a document arc more important, i.c.,
indicative of the topic. Thercfore it is good to usc the frequencics of the terms as weights.
Let £, be the frequency of the term 7; in the document d

\We can normalize the ferm fiequency (if) across (he entire corpus: {f; = /; / max} 5} Terms
that appear in many different documents arc less indicative of overall topic. '
Let df; be the document frequency of term ‘7; — the number of documents containing the term 7,
and let idf,be the inverse document frequency of term Ti:

idf; = log (N/df;)
(where N is the total number of documents). The idf value is an indication of a term’s

discrimination power. The logarithm is used to dampen the effect relative to if. A typical
combined term importance indicator is ¢/~idf weighting:

wy = iy idfi = if; log (N/df).

A term occurring frequently in the document but rarely in the rest of the collection is
given high weight. Many other ways of determining term weights have been proposcd.

Experimentally, ¢/~idf has been found to work well.
The query is also transformed into a vector. It is typically treated as a document and also

tf-idf weighted. Alternatively, the user could supply weights for the given query terms.

The §1’milarity between vectors for the document d; and the query ¢ can be computed as )
.the vector inner product: — = 2 ; ¢ A : .
PR S b § sim(dj,q):'dj»': q:’ > w dw €5 4 e i 1 A
® i=1 i i

where w; is the weight of term / in document / and w,, is the weight of term ¢ in the query

For binary vectors, the inner product is the number of matched query terms in the
document (the size of the intersection). For weighted term vectors, it is the sum of the products
of the weights of the matched terms. There are several problems with the inner product: it does
not have a bounded range of values; it favors long documents with a large number of unique
terms; it measures how many terms are matched but not how many terms are 7o matched.

The cosine similarity measure tends to work better. The formula is the same as the inner
product, but it is normalized by the length of the documents and the length of the query (the
length of a vector is the square root of the sum of the squares of its components). ‘

t

- = z (wu'w,‘.,)

CcotSim(d 42)= die =__i=1

q . d d
o a > \4'4‘/2' z er/2 ‘ 1 | l
i=1 i=1
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here N is the towzl number of documenis). The idf value is an indicatton of a term's
sriminarion power. The loganithm is used to dempen the effect relanve t0 . A ppeal

-y

1ibined term iﬁ’ipO'I ce indicater is if-1d/ weighuing:

= - idf. = . fog (N/dP).

W —
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A term occurring frequently in the document but rarely in the rest of the collection 13
en high weight. Many other ways of deiermining term weights have been proposed.
perimentally, #/~idf has been found to work well.

The query is alse wansformed into a vector. It is ovpically weated as a document and also
df weighted. Alternaavely. the user could supply weights for the given query terms.

The similanty betweun vec ior\ for the document d and the query ¢ can be computed as

: vecior inner product: . % f o .

b
-

=
-
-
=
-
-

-

o

i B sin(dj.q)=dj * g=
L ]

ere w;, 1s the weight of term 7 in document j and -, 1s the weight of term 7 in the query

For binary vectors. the inner preduct is the number of matched query terms in the
sument (the size of the intersection). For weighted term vectors. it is the sum of the products
the weights of the matched terms. There are several problems with the inner product: it does
- have a bounded range of values: 1t favors long documents with a large number of unique
ms; it measures how many terms are maiched but not how many terms are 770 matched.

The cosine similarity measure tends to work better. The formula is the same as the inner
duct. but it is normalized by the length of the documenis and the length of the query (the
gth of a vector is the square root of the sum of the squares of its components).

14
AN
- = Z s wad
cctSim(d 7)) =d; 0 = i=1 -
q
- d, - 1 2 I 2 B
J ’ T s = 3 nup ||||
\ich i=1
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The cosine measures the angles between the two veetors (the higher the cosine value -
closer to I, the smalter the angle between the vector of the document and the vector of the query,
therelore a more relevant document). Because we consider only the angle, the length of the
documents is not a problem anymore. ; )

A naive implementation of the vector space retricval is straightforward but 1mpra<':l|cal:
convert all the documents in collection C lo fidf weighted vectors, for all the keywords in lhc'
vocabulary ¥ convert the query to a fidf-weighted veetor ¢; then for cach document d; in C
compute cosSim(d, ¢); sorl dlhc documents by decreasing score and present lop-x‘ank?(l ,
documents to the user. The time complexity would be O(|¥]-|C)). It would take very long for
large 1V and C (for example, if [F]=10,000 and |C| = 100,000 then [V]-|C| = I,O()0,000,0QQ).

A practical implementation is based on the observation that documents containing none
of the query words do not affect the [inal ranking. Identilying thosc documents that contain' at
least one query word is easily done by using an inverted index. The numerator in the cosine
similarity formula will be calculated much faster because the multiplications where one of the
terms is zero will not be executed.

The steps of a practical implementation arc as follows. Step 1, pre-processing
(tokenization, stopword removal, stemming), determines the keywords in the vocabulary to be
used as index terms. Step 2 is the building of the inverted index, with an entry for each keyword
in the vocabulary (see Figure 3). The index is a data structure that will allow fast access in the
retrieval step (hash table, B-tree, sparse list, etc.) For each keyword, the index keeps a list of all
the documents where it appears together with the corresponding term frequency (#/). It also keeps
the total number of occurrences in all documents (for the idf score). So the tf-idf scores can be
computed in one pass trough the collection. The cosine similarity also requires document
lengtl?s; a second pass to is needed to compute document vector lengths. The time complexity of
indcxmg a document of n tokens is O(n). So indexing m such documents takes O(m ).
Comput}ng idf scores can be done during the same first pass. Therefore [computing the vector
lengths 1s also O(m n). Completing the process takes O(m 1), whiclt 1S also the complexity of just
reading in the collection of documents. o L e |

e
[ 3 £ ¢ ‘~ ’-
‘ A w L7, Index terms _ <df & , T vy = ' ¢ 4
computer 3 -
database 2 D.3 — >
: (D24 [ T ]
science 4
system - 1 i

}lldc T
Figure 3 Example of inverted index: for cach term, df'is the number of documents in which it
occurred; each list element records the document where the term occurred and how many times.

The last step is the retrieval process. The inverted index from Step 2 is used to find the
limited set of documents that contain at least one of the query words. Then the cosine similarity .

) RNy . [’ .
= - .
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Figure 2. The architecture of an IR system: Text operations are applied of t!1e text of.the
documents and on the description of the user information need in order to lran;tonn _them ina
simplified form needed for computation. The documents are indexed and the indcx 1s uscd‘ to
execute the search. After ranked documents are retrieved, the user can provide feedback which
can be uscd to refine the query and restart the scarch for improved results.

Preprocessing the document collection

There are several preprocessing steps needed to prepare the document collection for the IR lgsk.
The first step is to filter out unwanted characters and markup (e.g. HTML tags, punctuation,
numbers, etc.). Then the text needs to be broken into tokens (keywords) by using as delimiters
white space and punctuation characters. This it not quite as straightforward as it seems, since
words in texts are not always clearly delimited (for example, if the text is You can’t do this, you
can consider the apostrophe as a word separator to get two words can and ¢, or ignore it as

separator and consider one word can't, or expand the contacted form into two words can and‘not

arid use the white space as.separator). ¢ \ SR t )

The keywords can be used as they are, or they can be transformed into a base form, for
example nouns in the singular form, verbs in the infinitive form, etc. (e.g., books becomes book,
talled becomes talk). A common approach is to stem the tokens to “stem” forms. For example,
computational becomes comput and computing becomes compui. Stemming the terms before
building the inverted index has the advantage that it reduces the size of the index, and allows for
retrieval of webpages with various inflected forms of a word (for example, when searching for
webpages with the word computation, the results will include Webpages with computations and
computing). Stemming is easier to do than computing base forms, because stemmers remove
suffixes, without needing a full dictionary of words in a language. A popular and fast stemmer is
Porter’s stemmer.

Another useful preprocessing step is to remove very frequent words that appcar in most
of the dqcuments and do not bear any meaningful content. They are called stopwords (e.g., «a,
the, it, of, could, etc.). An example of stopwords list can be found at:
hitp://www.lextek.com/manuals/onix/stopwords | .html. -
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Important phrascs composed of two or more words could also be detected 1o be used as
key\vords (possibly using a domain specific dictionary, or using a statistical method  for
analyzing the text collection in order to detect sequences of words that appear together very
often).

Now the text is ready for the next step, building the inverted index that stores for cach
kley\vord a list of documents that contain it, in order to allow for fast access during the retricval
slep.

Information Retrieval Models

This section presents information retrieval models that can be applied on any text collection. Not
all the IR models are easily scaled up to be able to deal with a very large collection, such as
pages collected from the Web. The most important IR modcls are: the Boolcan Model, the
Vector Space Model, and the Probabilistic Model. Various extensions of these models are
possible. We discuss one of them here, Latent Semantic Indexing, which is an extension of the
Vector Space Model.

The Boolean Model

The Boolean model is the simplest to implement. A document is represented as a set of keywords.
Queries are Boolean expressions of keywords, connected by AND, OR, and NOT, including the
use of brackets to indicate the scope of these operators. For example, the query “all the hotels in
Rio Brazil or Hilo Hawaii, but not Hilton™ is typed by the user as:
[[Rio & Brazil] | [Hilo & Hawaii]] & hotel & 'Hilton)

The output of the system is a list of documents that are relevant, but there will be no partial
matches or ranking. The Boolean model is very rigid: AND mecans “al]l”; OR means “any”. All
matched documents will be returned, making it difficult to control the number of documents
retrieved. All the matched documents satisfy the query to the same degree; that makes it difficult
to rank the output. Another disadvantage of this model is that is it not easy for the users to

_express complex queries.

¢ - . -
The Vector Space Model ¥ AT ( O

The vector space model of information retrieval is a very successful statistical method proposed
by Salton (1989). It generates weighted term vectors for each document in the collection, and for
the user query. Then the retrieval is based on the similarity between the query vector and
document vectors. The output documents are ranked according to this similarity. The similarity
is based on the occurrence frequencies of the keywords in the query and in the documents.

Let’s assume that ¢ distinct terms remain after preprocessing; let’s call them index terms
or the vocabulary. These terms form a vector space with dimensionality ¢, the size of the
vocabulary. Each term i, in a document j, is given a weight w;. Both the documents and the
querics arc expressed as /-dimensional vectors: di = (W Wy o, W),

A collection of N documents can be represented in the vecter space model by a
documents-by-terms matrix. An entry in the matrix corresponds to the “weight” of a term in the
document; zero means the term has ne significance in the document; it simply doesn’t appear in
the document. The matrix tends to contain lots of zeros'

v - v N .
) . . '
4 » !
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The weights .
S the matrix ean be | 26 , =
(binary \\’Ciuhl\:.)- but :ll“' M Sl e 1if the term oceurs in the document and 0 if it does not
 lcative oﬂhL: le())_ T1'L more frequent terms in a document are more important, i.c., more
« ~ Spern I . :
Let £, be the fre : K" rerefore it is good 1o use the [requencics of the terms as weights.
‘\: e ; Ilt-qucmym the term 7 in the document d,
¢ can normalize the e fi- 0 / o
\I A apnear i ?C l,h“."‘f’ m frequency (1f) across the entire corpus: tf, = [,/ max{f,; . Terms
Lm ‘;}?IbL"ll"” ';m") different documents are Joss indicative of overall topic.
et df, be the document frequency d( (orm 7 ’ o '
il 2 e & L_m frequency of term 7; - (he number of documents containing the term /.
and let idf, be the inverse document I'rcqucncy of term 7
i

idf; = log (N/df))

< N is . .
5}\’]1910.’\ = the total number of documents). The idf valuc is an indication of a term’s
. T s . " . -
GISCIEIUNGIIon  power. The logarithm is used 10 dampen the effect relative to /. A typical
combined term importance indicator is if~idf weighting:

. B [=] o0

wi = ify idf; = 1f; log (N/df).

) A term occurring frequently in the document but rarely in the rest of the collection is
given high weight. Many other ways ol determining term weights have been proposed.
Experimentally, (/~idf'has been found to work well.

The query is also transformed into a vector. It is typically treated as a document and also
tf~idf weighted. Altematively, the user could supply weights for the given query terms.

) The similarity between vectors for the document d; and the query ¢ can be computed as

. the vector mner product: )

")I—>—?—) t
‘

i q P ¢ o ;
i A Uosim(djq)=dj tg= 2 w -w 1 T

* i=l 5 g

where w; is the weight of term 7 in document j and w, is the weight of term / in the query

For binary vectors, the inner product is the number of matched query terms in the
document (the size of the intersection). For weighted term vectors, it is the sum of the products
of the weights of the matched terms. There are several problems with the inner product: it does
not have a bounded range of values; it favorg long documents with a large number of unique
terms; it measures how many terms are matched but not how many terms are nor matched.

The cosine similarity measure tends to work better. The formula is the same as the inner
product, but it is normalized by the length of the documents and the length of the query (the
length of a vector is the square root of the sum of the squares of its components).

!
- = ‘_.V,Z (Wij'w'/]/) :
cosSim(d rW):_dj' = i=] !
Ay o2 L2 Rmar
/ ! Z Wy oo Z Wiy ’ l l l
i=1 i=1 -
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The conme measures the mnplos hetween the two vectors (Hhe higther the cosine value
closer 1o the smaller the anple hetween the veetor of the document and the veetor of the guery.
theretore nmore relevant document). Becanse we consider only the angle, the Tength ol the
documents isnota prablem anymore

A naive maplementation of the veetor space retrieval 14 airaiphtforward but impractical:
convert all the documents in collection € 1o 74y weiphted veetors, for all the keywords in the
vocabulary I convert the query to-a if:if-weiphted vector ; then for each document dmC
compute: cOSSIMGA, - ¢): sort the documents by decrensing score and present top-ranked '
documents 1o the user, The fime complexity would he ()(|V]lv|(.‘|), I would fake very long for

; Jarge 1 ane C (torexample, i6{1] = 10,000 and [T 100,000 then [FC] = 1,000,000,000).

A practical implementation is based on the observation that documents containing none
of the query words do notaffect the final ranking, Tdentifying those documents that contain at
least one query word is easily done by using an inverted index. The numerator in the cosine
similavity formula will be ealeulated much faster heeause the multiplications where one of the
ferms 18 zero wWill not be exeeuted, :

The steps ol o practical implementation are as follows. Step . pre-processing

; (tokenization, stopword removal, stemming), determines the keywords in the vocabulary to be
used as index terms, Step 2 s the building of the inverted index, with an entry for cach keyword
g in the vocabulary (see Figure 3). The index is a data structurc that will allow fast access in the

\ retrieval step (hash table, B-tree, sparse list, ete.) For each keyword, the index keeps a list of all
the documents where it appears together with the corresponding term frequency (#f). It also keeps
the total number of occurrences in all documents (for the idf score). So the (f-idf scorcs can be
computed in one pass trough the collection. The cosine similarity also requires document

> lengths; a sccond pass 0 is needed Lo compute document vector lengths. The time complexity of
indexing a document of » tokens is O(n). So indexing m such documents takes O(m n).
o Computing idf scores can be done during the same first pass. Therefore computing t!le vector
& lengths is also O(m n). Completing the process takes O(n 1), whiciis atso [ihc complexity of just
b reading in the collection of documents.
L‘ . . 1 a . .
. ‘ 1 oy [ ‘ Al
v , D, i )
b « § ( Index terms = df ) { [ "’J, ' i - 2 * 5 {
q ' ! - -t [Dnd | [ I ' B IS
A computer 3
database 9 D.3 | | = —=r
S\
LN ]
N Le T T 1 |
science 4
b system [l |D<~2 l -
=—Imucx Tt = lists
b Figure 3 Example of inverted index: for cach term, dfis the number of documents in which it
occurred; each list element records the document where the term occurred and how many times.
D
X
R . . ~ . -
b The last step is the retrieval process. The inverted index from Step 2 1s used to find the
L . - . -
«\ limited set of documents that contain at least one of the query words. Then the cosine similarity
b 1
=
Y
i ¥ t
P I v . N J 0 v Y ‘ ' N <N . ¥ N
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he nrohahilicric manl b 3
¢ probabilistic ranking is computed as:

mid.q) = PR ) P(—R ] d)
4 Al ]

¢ e ot the probability that the ) i i
i) -;, 1 nd ii‘ll?llji} that the document d, is relevant and the probability that it is not

< CWIS I Qads © & doe ~ N | il \
ous, judgment (L}‘j\ of ih\ document d. being relevant, and minimizes the probability ol
s I i\ [: t. Using Baves rule (for two events A and B. the probability of A given B

B () P(B)) we expand the formula:

PG = 2 SOV SN > Y8 2 ~ Dol
pae 2t LA AOS = - :R}

A —nN 7 \_,.\\ - )
a i —R)

is the ?R‘bzibflii}: of randomly selecting the document d; trom the set R of rclevant
: NINGS 10 the probability that a document randomly  selected from the
:Loilecuon is relevant. The meanings attached to P(d. | =R) and P(—R) are analogous
lementary. PrR) and P(—R) are the same for all the documents relative to the query.

2 replace the probability of each document by the product of the probabilities of the

ntains. We assume the terms s . . ot
itains. We assume the terms oceur in a document independent of cach other: this 18 a
re not independent,

ot

A TN .y . - N - -~ [N N
£ @StihpISH that works well in practice. cven if in reality terms a
C " < I N ey ~ ) r o

ce of a term might trigger the presence of a closely related term. We obtam:

.;_5321-]_%1_’1"’:&» RLH Pi& 1=R)
:g‘- u”/“‘.'.‘ .R'- _TP(—A'_- i—iR)

| Rj is probabihity that the index term k. is present in a document randomly selected
ot R of relevant documents and P(—k, | R) 1s the probability that k. is not present . The
es for —R have analogous meanings. Taking logarithms and ignoring factors that are
yr all the documents in the context of the same query we obtain:

‘:Y < (los D2t ~+log P ;

)= Low w (log PRy TS PRERITR)) . .
H - "o { ; Ty i | ¢ . '

/ P(=% |R) P(=k: | =R)

re binarv weights. 1 if the index term is in the document or in the query, 0 if not.

k| Rj=1-Prk | R) and P(—k | =R) =1 —P(k: | =R).
silities lefito estimate are: Pk | R) and P(k | —=R). They can have initial guesses:
0.5 and Pk | =R) = df./ N. where df; is the number of documents that contain k..

| guess is used 10 rewieve an ‘nitial set of document V. from which the subsct V,

e index term &. The estimates are re-evaluated:
R =VV and Pk |=R) = (dfi—VJj/ (N-V)

s can be repeated recursively. By doing so. the guess of the probabilities can be
vithout the need of the user intervention (contrary t0 what we mentioned above).
» last formulas pose problems for small values of V and V, (such as V=I and V,=0).
-ent these problems. an adjustment factor 5 added, for example:

Ri = (V=03 /(V+1) and P(k:|=R) = (df—V+0.5)/(N— V+1)
»pular variant of the probabilistic model 1s the Okapi formula (Robertson et. al, 2000).

@
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Relevance Feedback
The users tend to ask short querics, even when (he information need is complex. lrrelevant
because on the ambiguity of the natural languagc (words
relevant to the query,

ved documenls were
1 order to be able (o retrieve more

not possible to ask the uscr to
Jevance feedback methods
vant and usc the most

documents are retricved as answecers
have multiple senses). T we know that some of retric
ierms from those documents can be added to the query il
vant documents. This is called relevance feedback. Often, it is
ance of the retrieved documents. In this case pseudo-re

are rele

rele
e first few retrieved documents. at

judge the relev
can be used. They assume th
important terms [rom them to expand the query.

EVALUATION OF INFORMATION RETRIEVAL SYSTEMS

ance of information retricval systems there is a need for standard test
Text Retrieval Confcrence, http://trcc.mst.gov/)
since 1992.

To compare the perform
stems every year,

and benehmarks. The TREC forum (

ollections and organizes competition between IR sy
ation scores, we nced to know the expected solution. Relevance

an judges and included in the standard test collections. CLEF
another evaluation forum that organizes competition
documents in multiple languages (http://www.clef—

collcctions
provides test €
In order to compute evalu
judgments are produced by hum
(Cross-Language Evaluation Forum) is
between IR systems that allow querics or
campaign.org/), since the year 2000.
In order to evaluate the performance of an IR sys
the ranked list of results will a user need to look to find some or all the relevant documents.
The typical evaluation process starts with finding a collection of documents. A set of queries
ceded to exhaustively label the

needs to be formulated. Then one or more human experts are n

relevant documents for cach query. This assumes binary relevance judgments: a document is
a query. This is simplification, is continuous: a

relevant or not to because the relevancy 1
docuiment can be relevant to a certain degree. Even if relevancy is binary, it can be a difficult
judgment to make. Relevancy, from a,human standpoint, 18 subjective because it, depends on a

¢ specific user’s judgment; it is situational, it relates to the user’s ¢ urrent needs; it'depends on

human perception and behavior; and it might be dynamic, it can change over time.
Once the test suite is assembled, we can compute numerical evaluation measures, for
cach query, and then average over all the queries in the test set.

tem we need to measule how far down

Precision and Recall
Precision (P) measures the ability to retrieve top-ranked documents that are mostly relevant.
Recall (R) measures the ability of the search to find all of the relevant items in the corpus.
retrieved
nents

P = Number of relevant docur

/fcume/ Is retrieved

i
R= Nz%zbejﬂq "relevap! ¢
otal ntunber of relevant documgnis

¥
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F-measure and E-measure

The F-measure combines precision and recall, taking their harmonic mean.

high when both precision and recall are high.

)

F=3Rp=

[
Rr

A generalization ol the F-measure is the E-mcasure, which a
over recall or vice-versa. The value of the parameter 5 controls

precision and recall are weighted equatly (E=F), if p < | precision weights more, and ifp>1

recall weights more.

1+, = ‘H_B‘T)
&WB L

E=PB.P+R

R

LN
Figure 4 shows the distribution of the retrieved documents versu

P

The F-measure is

llows emphasis on precision
'- o
vis trade-off: if p =1

s the relevant documents.

In the upper part of the figure, the intersection of the two circles is the part that needs to be

maximized by an IR system. In the lower part of the figure, t
to be maximized is in the lower left corner and the upper right corner.

would contain zeros for an ideal IR system.

Entire dociifidaved &

not retrieved &

T, . . ;
collecl jon irrelevant irreRataridved
ele documents
va
e retrieved &. +| notretrieved but
. " relevant’ _ relevant
d 4 é cVv ¢ 7, 5 ¥ F
t . { { " i
an = =
retricved not retrieved

Figure 4. Retrieved versus relevant documents.

he number of documents that need
The other two corners

Sometimes, for very large text collections or the Web, it is difficult to find the total
number of relevant items. In such cases, one solution is to sample across the collection and to

perform relevance judgment on the sampled items. Anotl

her idea is to apply different retrieval

algorithms or different IR systems to the same collection for the same query, then aggregate the

relevant items from all of them and perform relevance judgments on this set.
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ore imporiant than recall m IR systems. if the user is looking for an answer
the possible answers. Recall can be important when a user n_ccds to know
information on a topic. A syslem can increase precision by deercasing recall and
¢ is a precision-recall tradeofT (for example. recall can be increased by simply

scision will go down. since many retrieved documents will

documents. but the preci .
int). Precision-recall curves can be used to compare two IR systems for all values ol

' -
recision znd recall are not enough for evaluating IR systems. For example. 1l we
that retricve 10 documents each. 5 relevant and 5 not relevant. both h:m_:
. 2 svstemn that has the first 3 reineved documents relevant and the next >

better than a svstem that has the first 5 retrieved documents irrclevant and the

bett
-czuse the user will be annoved to have to check the irrelevant documents first).
f,the retrieved

that combine precision and. recall and consider the order o

ood measures are: precision ai 3 reirieved documents. precision at 10 retrieved

ome other cut-off point: the R-Precision: the inicrpolaied average precision: and
the mezn average precision. The wrec_eval seript can be used to compute many evaluation
measures (hiip/ irec_nist goviirec_eval/). :

The R-precision is the precision at the R-ih position in the ranking of the results for a
guzry that hzs R known relevant documents.

The interpolated average precision compuies precision at fixed recall intervals (11
1s). to zllow fair average over all the queries in the test set at the same recall levels. See
o127 3 of (Bazza-Yates and Berihier Ribeiro-Neto, 1999) for more details. This measure 1S
% used use lately in evaluating IR sysiems.

The most widely-used measure is the mean average precision (MAP score). It computes
precision 2t ezch point in the ranking where a relevant document was found, divided by the
mumber of existing relevant documents (and then averages over all queries). Here is a simple
cxzmple of computing this measure.

Given 2 query g, for which the relevant documents are d1, d6, d10. d15, d22, d26, an IR system
ves ine followigg ranking: db, (}2; d1l, d3. d10,,d1, d14, d15, dz, d2§; }Ve compute the

srecision znd recall for this ranking at each retrieved document.

P

2

o
=l
3

Rank | Document Recall Precision
1 l dé 1/6 =0.166 B 1/1=1.00
T a2 1/6=0.166 1/2=0.50
3 dll 1/6 = 0.166 1/3=0.33
4 d3 1/6 =0.166 1/4=0.25
3 i d10n 2/6=10.33 2/5=0.40

6 | dl 3/6=10.50 3/6 =0.50

7 | d14 - 3/6=0.50 3/7=042

% | dis 4/6 =0.66 4/8=0.50

9 | d7 4/6 =0.66 4/9=0.44
10 | d23 4/6 = 0.66 4/10=0.40

; _
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Fisure 3. Google’s archltecture

Y

In oréer to @22l wiih many small files in an efficient way (in both space requirements and
). the swsiem uses big virwal files addressable by 64 bit integers, and it supports

~Repository” coniains the full HTML code of every webpage (compressed), a
Index” keeps information about

—_—=

20CCSS UHES,

DICTTESSIon. 10
docmment '(l_m_hu..x_ its lengih, and its URL. The “Document
- document identifier. the current document status, a pointer into the

L.u..KL
.a dﬁ"zr'wn- cn c’f um, and "anou; Stat]Sthb) The “Lexicon” is a rcposnow of words

: periicular d@cum 5. It also records the tvpes of hit: Plain (simple text), Fancy @i
ch as bold or heading) and Anchor (text on a link).

HIML formzt suck @D
There are two indexes: The Forward Index (for fast access to words using word
7 =13, znd ~o d-yﬂmsms J;mc document identifiers) an 2 g tual\‘

sciztes X
niEZes of doin" this arc: the anchors often provide accurate descriptions;
’r ducumcnts '"hich cannot be indexed (ie images, programs, and

Pzge Ranking Algorithms
ant the setrieved webpages are to the uscr query, they can also be ranked

bpage is important, for example, if there are many webpages that have

71 to how reles

nortance. A we

z
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This scction presents the Hubs and Authoritics algorithm (Klcinberg, 1999) and
998). with cxamples.

links to it.
[gorithm (Brm & Page, |

Google's PageRank a
cant, trustworthy, and usclul
ks that point to the page) 1s a

Hubs and Authorities
s that provide lots of usclul links to relevant

Authorities arc Pages (hat are recognized
information on a topic. The in-degree of a page (

simple measure of authority. Hubs are index page ety oy
p " o . yf . : s to
content pages (lopic authoritics). The algorithm developed by Klcinberg 11 (998 attempt ,

ally determine hubs and authoritics on a particular topic through z‘malysls of af
h of the Web. It is based on mutually recursive facts: hubs point to ’lots o
arc pointed to by lots of hubs. Together they (end to form a bipartitc

ag providing signifi
the number of lin

computation
relevant subgrap
authoritics and authoritics

graph. as depicted in Figure 6.
Hubs Authoritics

Figure 6: Bipartitc grl of hubs and lhorilics on the Internet.
—_—
ar topic specificd by a query.

The algorillﬁn computes hubs and authoritics for a particul
First. it determines a set of relevant paggs for the quer@alled the base sel S. Then it analyzes t
authority and hub pages 1n this sct. Fo

link structure of the Web subgraph dcfincd by Sto ﬁn@D

specific query O, let the set of documd@s returned by .tandard search engine be called the rool
set R. The set S is initialized to R. Then S is expanded with all the pages pointed to by any page
in R and all the pages that point to any page in R. Even within the base set S for a given quUEEy;—
the nodes with highest in-degree are not necessarily authorities (they may be generally popular

pages like Yahoo or Amazon).

The algorithm slowly ¢
each page p € §, an authority score a, a
initialized with 1. The algorithm is repeated several t
maintained normalized, and the new scores use the values from t

Z(a,,?z:v ,Zs(hl)zzl . ' .' 3 | | .
,'I‘ & ‘1' - 4 ;.' ‘

i

¢ ’ - § {
Authorities are pointed to by lots of good hubs (all pages ¢ that point to p):

ay = th

el

onverges on a mutually reinforcing set of hubs and authorities. For
nd a hub score £, are maintained. All a, and /i, are
imes. At each iteration, the scores are

he previous iteration.

e
-

pes

Hubs point to lots of good authorities (all pages ¢ that p points at):

hy = Za,,

i p—ry

¥
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_and 3 point 10 page 4. and page 4

ages 1,2 0
; lified in Iigurc %

For example, if
as cxemp

res arc computed

the sco
|
a4, = h' 4 hI + h‘
4
2
1

3

5

h, = a¢+a.ta 4 6

7

Figurce 7. Example of computing scores for authorities and for hubs.

authorities algorithm can be summarized as follows:
=h,=1
he pumber of iterations):

The hubs and
Initialize forall p € Sca,
Repeat k times (wherek ist

Forallp € S (update authority scores)
(update hub scores)

uch that: Z(a,, /c)2 =1
peS

| 20 0),
peS

Forallp € §:
ogip—r

Forallp € S:a,=a,/¢ where ¢ is a constant s
11 - =

‘A For all p‘ e S:h,=h,/ ‘¢ {where ¢ is a constant such that:
-point, where the

The algorithm converges (o a fix
ly stable results.

practicc, 20 iterations produce fair

Google’s PageRank

An alternative link-analysis meth

used by Google might be slightly

between hubs and authorities, it ran

rather than a local neighborhood of pages
If p is a given page and ¢, ... ¢

of p is given by the sum of the page ranks of all the pages ¢, ...

number of outgoing links:

od is PageRank, used by Google (t
different). PageRank does not attem
ks pages only by*authority. It is
surrounding the results of a query.

PR(p) = (I-d) + d-(PR(q)/C(q) + ... + PR(3,)/C(3,))

points 0 pAges 5.6.an

=~

d

/N Y

i

scores do not change at the next iteration. In

he actual formula currently
pt to capture the distinction
applied to the entire Web

are the pages that point to the page p, the page rank PR
, g, each of them divided by its .

1]
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where Cy,) is number of links going out of the page . and o is damping factor which can be
between O and 1 (usually o is set 10 0.85).

Note that the sum of all ranks of all the webpages needs to add up to 1. In fact the Tinks that go
out of any page equally share its rank (due to the division ol PR(q,) by Cry.)). 'l"hc page rank of a
page p is the sum of the weights of all its incoming links. Figure 8 shm‘vs a snnphfncd c’mmplc
where the PageRank values “flow™ from pages (o the pages they cite. After several itcrations the
PR values stabilize. Figure 9 shows an example of stable fix point.

Figure 8. Ixample of compuling Lage Rank scores.

05—

1 4
ol 05 \ /
Figure ¢ FExaniple 0(5' stabilized PdggRdniseaxcs.

‘ } 089 |, />’

.03 —
02 N

.09_ .
.03 d)@r\» _
0.4
494 — >
03] 7‘/;%
—
" § « '“ A § *its { g ata c

v | . . v
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Figure 10. Example of “rank sink™ @hen a group of pages only point to themselves but arc
vinted to by other pages. .
en a group ol pages only point to themsclves but are pointed

There are complications
“rank sink™ and absorb all the rank in the system (sce Figurc 10).

to by other pages: they act as a
That's why the additional factor o in (he formula is needed. The PageRank algorithm models a
“random surfer™, that visits a page p with a probability given by its page rank PR(p). The term

. (1-d) is the probability at cach page that the “random surfer” will oel bored and canlBEIT TR
somewhere else, allowing the surfer (o gel out of possible dead ends.

Commercial Aspects of Search Engines: Sponsored Links

Businesses pay to advertise on the major scarch engines. This would lcad customers 1o their
websites, if the customers following links returned by search engines as results of searching for
specific terms. A business can bid for particular keywords. This is called term leasing. The links
returned by search engines for commercial purposes are called sponsored links. They usually
appear separate from other results, at the top, bottom or right side of the search engine results
page. The pay-per-click advertising method allows search engines companies to charge a
business proportional to the number of times users follow a sponsored link.

o
—~—

» .o THIE INVISIBLEWEB

i ¢ - { iy
The Invisible Web is the part of the Web that cannot be retrieved (seen) in the result pages from
general Web search engines and in almost all subject directories.

Searchable Databases
Most of the Invisible Web is made up of the contents of thousands of specialized searchables

databases that can be searched via the Web. The search results from many of these databascs ar¢
delivered to the user in webpages that are generated just in answer to the search — dvnamic pages.
Such pages very often are not stored anywhere: it is easier and cheaper to dynamically generate
the answer page for each query than to storc all the possible pages containing all the possible
answers to all the possible queries people could make to the database. Search engines cannot find
these pages. If the only way to access webpages requires the user to fype something or select a
combination of options, spiders are unable to index the pages, because they cannot type or select
options. Also, spiders crawl or navigate the Web by following the links in the webpages that are
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already in pages colleeted by their parent search engine. 11 there is no link to a page. a spider
cannot “see” 1.
Some searchable databases require a fee, and the users log in using passwords. Many are
free; here are a few examples of free scarchable databases:
hup:/Awww. freepint.com/pary/direct.htm
http://opeit.eprints.ory/explorearchives.shiml
http://www . deepwebrescarch. inlo/
Of particular value in academic rescarch are:
Librarians Index http://lii.ore/
AcademicInfo htp://www.academicinfo.net/
[nfomine http://infomine.ucr.edu/

Excluded Pages

There arc also some types of pages that scarch engine companics exclide by policy. There is no
technical reason they could not include them if they wanted. IU's a matler of selecting what to
include n indexes that are already huge and expensive to operale.

Some search engines may choose not to include pages because the formal of the
document would be infrequently or unsuccessfully searched by the users of the search
engine. Pages formatted in PDF or pages that have very little HTML text might be excluded
(though lately Google and other search engines index PDF files by transforming them into
plain text with minimal HTML markup). Search engines also have a hard time indexing the
contents of documents in Flash, Shockwave, and other programs like Word, WordPerfect,
etc. Pages consisting almost entirely of images are often excluded as well. Script-based
pages are usually excluded. HTML links containing a ? lead to script-based pages. A script is a
type of programming language that can be used to fetch and display webpages. They can
be used to create all or part of a webpage, and to communicate with searchable databases.
Most search engines are instructed not to crawl sites or include pages that use script
technology, although it is often technically possible for them to do so. This is a policy
decision. If spiders encounter a ? in a URL or link, they are programmed to back off, because
they could encounter poorly written scripts or intentional “spider traps” designed to ensnare
_ spiders, sometimes bogging them down in infinite loops that run up the cost anq time i‘t takes for N
spiders to do their work.. This may result in the COHICHES of an entire sitg using sripts b;emg. p
excluded from a search éngine, or a search engine may crawl a safe part of a site and omit others.”

o,

OTHER TYPES OF INFORMATION RETRIEVAL SYSTEMS

r

Multimedia Information Retrieval :
There is a lot of multimedia content on the Web. The information retrieval systems described
above were adapted to work with collections of images, video, or music. A query can be
expressed as text, or as a sample image, or by humming a melody. If the query is in text form,
the IR system can use the text in the caption of the images, or the text description of the music
(composer, singer, album, etc.) in order to find the information. In this case the traditional IR
technology described above is used. If the query is an image or a piece of music, it can be treated
as a digital signal. Techniques such as vector space model can be extended to compute the
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" (http//portal.acm.org/dL.cfin)

veetors will not be [requencics ol

cssing teehniques: )
N in geveral ways. First, the
of textual data this
ms 1o adequately represent.

here the features in the
ted by digital signal proc

aditional TR syst¢
tructure

gimilarity between (wo signals, W
oceurrence in (ext, but [catures extrac

A multimedia IR system differs from a fr
gtructure of the multimedia objects is more complex than the s
s integration of multimedia database management sysle The
and store multimedia objecets. Sccond, the similarity measure needs (o be extended. l|\(:
d 1o match a query to @ multimedia Llocunwnl,‘nn(l (o rank l|]L-
Third, query languages are more complex. Depending on the
content (image. mulic, clc.), only by tgxl
| and 12 of (Bacza-Yales and Berthier

require
manage,
gimilarity measure is neede
retrieved multimedia documents.
type of query, the search can be done only by
descriptions, or a combination of both. See chapters I

Ribeiro-Neto, 1999) for more details.

create catalogs of
the library or
the

Digital Libraries
Traditional libraries arc among the first in
records for the material from the library. The ¢
over the Web (online public access calalogs).
records are structured according to standards such
classification number).

Modern libraries are being transformed to
clectronic publishing, which makes information av
single interface provides access to local resources, as well as remote

sciences, humanities, and business, including full-text journals, newspa
format, become availab

Special collections, in multimedia not only in text
gateway. For more details about the technology of digital libraries see, for example, (
¢ libraries; have undertaken d

Many libraries, particularly academic and large publi
e of use and access. TWo such projects are the

library project to achieve interoperability and eas
Los Angeles Public Library’s Virtual Electronic Library project (http;//»v»vw.lagl.or,cz), and
University of Pennsylvania’s Digital Library (hl'tp://Www.libraly,upenniedu). A digital library
n actual library, for example the ACM Digital Library
and conference publications in Computer

. F n .

L ] . { Cor iy i C (3
Digital libraries are morc than complex IR systems. They are social systems centered
around various commiunities of USCTS. They also have component for building, cataloging,

maintaining, and preserving repositories. There are many international or national digital library
projects. One such project is the Digital Libraries Initiative (DLI) (phase one 1994-1998, phase
two in progress) supported by the National Science Foundation (NSF), the Department of
Defense Advanced Research Projects Agency (DARPA) and the National Aeronautics and Space
Adp]inistration (NASA). The DLI phase one contained large research projects al.six universitics:
Unfversity of Illinois Urbana-Champaign, Carnegie-Mellon University, Stanford University
University of California at Berkeley, University of California at Santa Barbara and University o’;‘

Michigan. These projects arc developing the next gencration of tools for information discovery

management, retrieval and analysis.

o use IR systems, (o
ch by uscrs in
atabase technology:
adings, and a

stitutions
ttalogs can be scar
These catalogs Use d
as MARC (title, a few subject he
the growth in
igh the Web, a
ascs in the

digital libraries as 4 result of
ailable in a digital form. Throu
access to datab
pers, and directories.
le through the samc
Lesk, 1997).
igital

could have mo connection to a
that contains journal

I
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Distributed Information Retrieval Syslems

When the collection of documents is huge, it can be o
computing can be used to speed up processing. Document partitioning can be uscd - divide the
search task into multiple, self=contained tasks that cach involve exlensive computation and d({m
processing with little communication between them. Collections can be divided by topics, or for
administrative purposes. When the collection is distributed. an index can be built I"orl cach
partition, but a centralized index is still needed in order to direcl the scarch for the terms in the
user’'s query. To build a distributed IR system, algorithmic JR issues need to be consxdcrqd
together with engineering issues common to distributed systems in general. The -main
engineering issues involve: defining a scarch protocol for (ransmitling requests and results;
designing servers that can cfficiently accept requests, initiate subprocesses or thrchs to service
requests, and exploit any locality inherent in the processing using appropriate caching
rechniques: designing a broker that can submit asynchronous scarch requests to multiplc servers
in parallel and combine the intermediate results into a final end user result. The algorithmic
issues involve: how to distribute documents across the distributed scarch servers, how to decide
which servers should reccive a particular scarch request, and how Lo combinc the results from the
different servers.

A special type of distributed IR systems ar
information can be repeated on several computers, and t
P2P system, the nodes (servers) are independent; each no
time. Examples of P2P systems are Gnutella and Napster.
Berthier Ribeiro-Neto, 1999) for more details about distributed systems.

" ) PV
distributed over many computers. Parallel

¢ Peer-to-Pecr IR systems (P2P), when the
here is no centralized access control. Ina
de can leave or enter the system any
See chapter 9 of (Baeza-Yates and

CONCLUSION AND FUTURE DIRECTIONS

nted an overview of the methods used in information retrieval and search

engines. The technology of search engines is a very dynamic field, always looking for

improvements and new ideas in Order to satisfy user needs. Futufe trends in search engines i
Anclude technology that is yiet-in the stage of {CSCZ]l‘Ch prototypes. Multimedia IR systems on thei ol ¥
Web are becoming more important; as more video, music, and other types of data are available ‘

on the Web and fast Internet access becomes comimon.

This chapter prese

Natural Language Queries

Text-based IR systems will also evolve. Users could express their queries in natural language,
not just as keywords. This requires deeper syntactic and semantic analysis of the queries and the
documents. Allowing the user to orally describe the information neegl into a microphone is a
more natural way to interact with a search engine (Crestani, 2002). Spoken queries need to be
translated into text queries using a Speech Recognition system (though current speech
recognition technology would introduce recognition errors tha might hurt retricval performance).
Cross-language Information Retrieval systems become available (Savoy, 2003). The queries can
be a language in which the user feels comfortable, while the documents are in another language.
This requires automatic translation of the queries beforc matching* them to documents for

retrieval.
. 1
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Information Extraction techniques look at retrieving specitic picees of information frem
documents raiffr:r lhan’fs;hcm'ing to the user long fists of Em-;.; 'm docum
to work only in specific domains. such as biomedical tevt (Mooney and Bunescu. 2005) or
newspaper lext describing terrorist attacks (Rillof. E‘;f)‘;y. ()it.f<'éf?"5 Answering technigues reium
4 concise answer 10 a query expressed in natural fanguage. They require deep semantic analysis
in order 1o match queries to selected sentences inzih: documents (Harabagiu ef al.. 2600).
simpler methods looked ai exploring rcdundaﬁcv nn&ahc VWeb: extract il“;‘-"'c"S from many
webpages, and even if some answers are wrong. selecting the answer that has a majority of ¥0i€s
ofien leads to a correct response (Clarke er nl_.t’IU.‘Ji ) e . ‘

ents. These systems tend

The Semantic Web and Use of Meta-Data

Most of the current forms of Web content are desiened to be presented to humans: g
are not understandable by compuiers. The Semantic Web aims at enhancing exisiing Web
content with semantic structure in order to make it meaninzful to compuicrs as well as ©0 humans.

ides support for adding s¢ aniic
To

The SC{I‘IHII(IC Web project (http://www semanticweb.ore/) prov
annotations (meta-data that describes their content) to vkbpaees or muliimedia objecis.
cxpress the meta-data there is a need for standardized v.'ocabu!adzys and constructs expliciily and
formally defined in domain ontologies (sets of domain concepis and relations berween }hem)_

The performance of current scarch engines and IR svsiems suffers because of ihe
ambiguity of the natural language: words in docurnents and queﬁ'es have muliiple meanings and
the retrieval results often include the wrong meanings in addition o the desired meanings. Better
results will b_e achieved if webpages contain precisevsemaniic annotations. This will allow search
agents to navigate, collect, and utilize information on the Web in more reliable ways.

Visualization and Categorization of Resulis

Scarch engines tend to retrieve many documents in answer to a user query. Often users look only
at the first 10 documents. When recall in important to the user, a long list is not a good way of
displaying the results. The list does not show the distribution of the different caiegories of
answers. Various ideas are tried in order to present the results in more manageable ways. for

dimensjonal maps or 3-dimentional visualizations (Chen et al.; 1998). Automatic
ents. Each cluster will

example 2-
clustering techniques can be u‘scd to discover (ilusters of similar, docum

then be an object in the visual representation.

GLOSSARY

Boolean Model: a classic model of document retrieval based or classic set theory. Uses Boolean
operator such as AND, OR, NOT.
f: a repository of heterogeneous digital objects;

Digital Library: a complex system composed o
descriptions of these objects (meta-data); a set of users; systems for capturing, indexing,

cataloging, scarching, browsing, delivery, archiving, and preserving the repository.

Distributed Information Retrieval: IR systems that distribute the data collection and the

computation over multiple servers.
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Index: a data structure built o speed up the search. For cach keyword, it records the number ol

oceurrences in documents and possibly other information,

Information Retrieval (1R): part of Computer Science that studics the relricval of information
(not data) from a collection of written documents. The retricved documents aim at salislying a

user information need usually expressed in natural language.

Invisible Web: the part of the Web not indexed by search engines, mostly composed of
scarchable databases. These databases prodlice dynamic HTML pages as results to querics;
therefore the pages cannot be indexed by search engines.

Latent Semantic Indexing: a model of information retricval that cxtends the classic veclor
space model; it reduces the dimension of the vector space; the dimensions are no longer the
index terms, they approximale concepts. | ! i

Mean Average Precision: an information retricval performance measurc that combincs
precision and recall and rewards relevant documents ranked higher in the Tist of rctr_icvcd
documents. Computed as the average of the precision values for each relevant document in the
ranked results.

Meta-data: description of the data (in XML or other description language)

Meta-search: a search lechnique where a single entry point is provided to multiple
heterogeneous search engines. The user query is sent to these search engines and a unified list

of results is presented to the user.

Multimedia Information Retrieval: IR systems that deal with images, video, audio, music or
other multimedia objects.

Page Ranking: methods for ranking webpages by their popularity, for example based on the .
. number of lin]fs that point to a page. | ’ C . ( :'
{ v : 1 4 { ) s

Peer-to-Peer Information Retrieval: Distributed IR systems where the nodes are independent
computers that can lcave or join the system any time.

Precision: an information retrieval performance measure that quantifies the fraction of the
retrieved documents which are relevant.

r

Probabilistic Model: a model of information retrieval based on a probabilistic interpretation of
document relevance to a user query.

Query: the expression of the user information need in the input language of the information
system. Usually keywords and sometimes a few Boolean connectives (AND, OR, NOT).

i
- Recall: an information retrieval performance measure that quantifies the fraction of known
relevant documents that are among the retrieved documents. S

i . «
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Relevance Feedback: an juier:

ack from he uscr about the
relevance or non-relevance

active process ol obtaining fecdb
ol the retrieved documents.

sarch Envine: « N ]
Search Engine: An IR sy ndex webpages n

order to be able to retri stem designed 1o find information on the Web. 101
able o retrieve them as result of a user query

S A - .
Stemming: a technique for reducing a word 10 its root form
r

Stopwords: words - . IS
p words that occur frequently in texts. for example articles. prepositions. and

conjunctions.

jser Information Need: - i
U ation Need: a natural language declaration of the informational need of a user.

Vector Space M E F doc i -
P Ace Model: a classic model of document retrieval based on representing documenis
and quenes as vectors of index terms

Web Crawler (Web Spider or Robot): a program that collects HTML pages from the Web by
following links from the collected webpage.
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PREAMBLE i
ational Institute of Fechnology, Rourkela (hereinafter called the Institute) 1s dedicated 1o rescarch. teaching.
.n.u\ extension ol” knowledpe to the public, The Institute recognizes its rcsp(msibilily to produce and "
disseminate knowledge. Inherent in this responsibility is the need to encouragge the production of crealive
and scholarly works and the development of new and useful materials, devices, Processes. and other L

intellectual property, some of which may have potential commercial value. These activities contribute 10

the professional development of the individuals involved, enhance the reputationof” the Institute, provide
additional educational opportunitics to students, and promote public welfare. The Institute has 2 i
re:<ponsibilily of brjnging new knowledge into use by the general public. Such knowledge or technology,
oftenhas commercial value and should be treated as a linancial assct to be used, conserved and applicd in L
such a way as to gencratc an appropriate financial return. Transfer of such information or technology
through licensing satisfics both the above objectives, i.c., disscmination for usc and realization of financial
refurns.

Technological and social developments in recent years have broadened the scope of. information and
technology that canhave potential commereial value and, therefore, should be treated as asscts subject to
Institute ownership and control. In addition to new machines, compositions of matter, and written materials 3
which traditionally have been the SL;bject ofpatents and copyrights, computer software, video courses, €lC.
arc now normal outcomes of Institute activitics. Thus, a broad policy covering all aspects of intellectual
property nceds to be created to provide widespread protection to the originators of such property- e

Over the past decade, appreciation of the commercial ‘value of intellectual property has grown both within
the academic community and in the society at large. Concerns related to confidentiality, publication, and :
ownership of intellectual property are now commonplace. The pace of modern science, resulting in new and o
useful inventions, initiated a need fora central policy in determining the course of the creation, protection,
and commercialization of intellectual property in the Institute. This has resulted in establishment of the
Intellectual Property Comuittee (IPC) and the Intellectual Property Policy (IPP) to encourage creation and
protection of intellectual property in the Institute.

This IP Policy applies to all Institute employees and students, regular or contractual. Every, member of the

academic community, student, non-teaching dnd ‘teaching staff alike, must be knowledgeable about @G
intelléctual iproperty both to protect theirlown hghts and td respect the rights of others. The Ihstitute P $
Policy is intended to encourage a healthy atmosphere conducive to research and development through a &L
generous system of rewards and incentives for the creation of intellectual property while at the same time
giving proper consideration to the economic rights and responsibilities ofthe Institute.

The strength of the Institute lies in its faculty, students, technical and administrative staff. This document is
intended to introduce, regulate, and organize issues related to intellectual property within the Institute. ltalso G
reaffirms the Institute’s commitment to scientific endeavors, academic excellence and the dissemination of
knowledge. This policy is intended tospell out the responsibilities of the Institute and its employces and to
cstablish a framework for ethical conduct.

THE INTELLECTUAL PROPERTY (IP) POLICY

The primary objective of the 1P Policy of NIT Rourkela is to establish appropriate principles for creation, *
protection, ownership and management of intellectual property in the Institute. The endeavor is to provide
an intellectual property environment that encourages the development of inventions and other intellectual
creations for the best interest ofthe public, the creator, and the research sponsor, if any, and will permit
the timely protection and disclosure of such intellectual property either by development and

i

e v ipton
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commercialization aler seeur ; . ,
retalization aller securing available protection, by publication, orboth.
This Policy is further intende wuring that the

d 1o proteet the respective interests ol all participants by ¢ ) .
rs ol specific

acerue to the public, to the inventor, to the Institute and (o SpONso
research projects in vary

benefits of such property

. ‘ ‘ S ehreumstances
ing degrees of protection, monetary return and recognition, as Sl

Justify or require,
Objectives of the 1P Policy :
The major objectives of the [P policy of NIT Rourkela are:

To provide a superior environment to the employees and students ol the Institute for creatio
protection,and commercialization of intellectual property and to stimulate innovation.

i i gc.
- To encourage research, scholarship, and a spirit of inquiry, thereby generating new knowledge

P
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ative, creative or artistic works and their derivatives or adaptatior
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films, teaching material for
i £ material for classroom and online courses such as courseware for distance
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; S i - nsed software and fair and just N
possible commercialization, He has to ensure the use of licensed sollware
treatmentol others™ intellectual property by the Institute and its members. &
Loae Qenale shall appoint an [ntellectual
Intellectual Property Committee (IPC) @ The Institule's Senale shall appoin  Eble ("
; o : anl nroperly and o make sulls
Property Committee (IPC) o help administer intellectwal property ‘mdSRICCE) E i o
rccommendations to Dean (SRICCE)/Dircctor for implementation. Dean (‘ o6 in sidihon A
as the Chairman, and Professor-in-Charge (IP) shall serve as the Scerctary of th n;cmbcrs C
: inate ore
to Dean (SRICCE) and Professor-in-Charge (IP), the Scnate will nominatc IW(;Pm .
. . ~in-Char and t
from among the faculty of the Institute. The tenure of Professor-in Charge (IP) < ed for 2 )
: . ay be ointe
members will be two years, preferably non-concurrent. A member may be app ’
second term, but not more than4 (four) years in totdl. C
. : . ; ; atters relating to
The IPC will assist various departments and centres of the Institute 1 all nnltli - d o;:rty L
) . ; -otecti - intellectual pr
intellectual property. It will help various departments to secure protection for mtcn‘ : I ’;sued ¢
3 . e : atent ions, 1 ,
where appropriate. It will maintain central databases and files of patent applica
patents, trademarks and copyrights, licenses and .
C
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agreements, coordinate with various departments in negotiating and preparing license and other

agreements. review and approve all agreements relating to intellectual property. It will review causcs
ol possible infringementson the Tnstitute's intellectual property and take action as deemed neeessary.

The legal interests of the Institute and its staff, faculty and students in any intcllcctual property,
except traditional scholarly works, shall be determined by the 1PC in accordance with the policy
enumerated under items.

5. POLICY

General Policy
t

The intellectual property policy shall apply to all persons employed by the Institute — fulltime
and part- time facully, visiting faculty, scientists employed by the Institute, as well as
technical and administrative staff. 1t also applics to undergraduate, postgraduate and doctoral
students as well as postdoctoral fellowsand visiting scientists.

This policy shall apply to all kinds of intellectual property (including, but not limited to, any

invention, discovery, trademark, copyright, trade secret, technology, scientific or technological
devclopment, research data and computer software) regardless of whether the intellectual
property is subject to protection uader patent, trademarl, copyright, or any other law. The
institute will encourage and recognize the originator ofintellectual property and protect the

ownership for the creators.

The Institute will work towards protection through legal means of all creations of scholarly and
educational materials, inventions, products, processes, art works, musical compositions and
dramatic and non dramatic literary works related to the author’s academic or professional field,
regardlcss of the medium of expression. All such intellectual property shall be jointly owned by

the originator/author and the Institute.

The Institute shall have sole ownership of all intellectual property created by an employee
who was hired specifically to work on a target product or process (or other intellectual
property) or was commissioned by the Institute or a component of the Institute for the specific
objective leadirig to creation of the intellectual property. The Institute will assert its 9wnérsh‘ip
A of all intellectual propeffy Lreated by the outside agencies commissioned by the Institute for

the specific purpose.

The intellectual property generated from rescarch projects sponsored by government/ non-
government agencies will be owned by the creator(s), the Principal Investigator or Chief
Consultant, the Institute and the sponsoring agency. The sponsoring agency will bear 50% of
the protection cost or forgo the rights to the intellectual property. In case the project was
accepted by the Institute under terms different froi thatstated hercin, the terms agreed to shall

prevail.
Intellectual Property Rights and Obligations

Tntellectual property generated by a full-time employce or a full-time student of the Institute is
the joint property of the originator and the Instituie whether Institutc resources are used or not.
If an Institute employee or a full time student creates intellectual property while working in
another organization, it will be jointly owned by the creator, NIT Rourkela and ‘he host
institution. In case of part-time employces or students or visiting professionals, intellectual
property generated by use of Institute facilives and/or support only come under joint

ownership of the Institute and the originator.

¥ . ‘ .
EY 2 3 Fl
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final. If the osiginator intends

the peopr; - )
preographieal scope and duration of such protection shall be
application, the

1o seck protection mtemationally or through Patent Cooperation Treaty (rcT)
matitute will permitthe orgimator o proceed on his own or with the help of other individuals

or agencics,
Royalty Income Sharing

5.3. vse » (1 . 2 e . . 7 . P

! “f case the Institute suceeeds in commercialization of inteliectual property for the creator and
licenses rights 1o third partics in consuliation with the creator(s). the revenue generated
(hrough royalty paymentswill be equitably shared among the creators and the Institute.

'
Inventor(s) Institute

60 % 40 %

I case of multiple originators of an 1P, all the originators will decide among themselves how

to share the proceeds of an intellectual property. If they fail to arrive at a consensus. the IPC
will analyze all available information and make a recommendation to the Director. The

decision of the Direetor shall be binding andfinal,

Il"there are other legitimate claimants to the IP. they will be grouped cither under “inventors” or
“Institute”, While sponsoring or supporting organization will get their sharc of the procceds
from “Institute” share, individuals (including visiting professionals) who contributed to the

invention will receive their share fromthat of the originators.
Ownership of Intellectual Property in Certain Circumstances

Where rescarch has been sponsored by a private industry/ foundation or government agency and
no prior agreement cxists on sharing of intellectual property. licensing of patents shall be

negotiated between thesponsor and the Institute.

The intelleetual property policics and guidclines of the Institute are subject to, and thus amended
and superseded by the specific terms pertaining to intellectual property rights included in

Central or Stale grants and contracts, or grants and contracts with NGO’s or private sponsors. *
’ { ‘ I L
i .

( ‘o {
If the intellectual property has been generated as work-for-hire, the employee or agency wil

retain the moral right to be identified as the creator of the intcllectual property but right of

commercialization restsonly with the Institute.

Ownership of Intellectual property Generated by students

It is a requirement in acadcmig‘% thai a student must own the copyright of the thesis (since it is
his or her original work) which he or she submits as partial fulfillment of the requirements for
an academic degree. However, the student will grant a non-exclusive, non-transferable royalty-
free license to the institute (o usc, in the course ol non-commercial academic activity, the
records and data generated in the courseof his rescarch. Furthermore, it is possible that the
rescarch that the student carrics out as part of the program of study may result in the generation
property other than the texl of the thesis. Supervisors should advise students
during the course of their work that certain kind of research. may lead to the generation of
intellectual  property which will require protection of its commercial value through
confidentiality, for which the student will have to forgo publication during the period of scaling

of a patent. Care should be taken at all stages to sce that no conflict of interest arises between

of intellectyal

. "
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udent will retain the
right of -

hirc, the st
pcny_ but

as a work-for-

If the intellectual property has been gencrated
imcllccluzll pro

moral nghl to be identificd as the creator of the
commercialization rests with the Institute

Disclosure and Confidentiality.

Jake a written

l to judge IIS LS

ceipt of the

propOSCd

T

ginator shall
are vita

its 1€

n invention. the ort
all such p;n'ticulu

commercial prospects. The 1PC shall promptly acknowledge. in writing. :
shall send on¢ copy of his

disclosure and the date of receipt. The originator

At an appropriate stage in the development ofa
rs as

disclosure of the concepts to the IPC, providing

mariscript. prior to submission of thesis. to the IPC.
rc and confidentiality

\der obligation to file

ressly understood bY C
hould be trcated as

sent of the IPC.

All the departments in the Institute will be bound by the non-disclosu

terms to be clearly spelled in a separate document. Ea

their R&D manuscripts. ifany, on time to time basis. wit
ates 1
gcdwithout the prior con

ch department is ur
I the IPC. Itis exp

S o . pe 5 ; 5
the departments that any mformation which rel o any Invention sl

Intellectual Property and thercfore fov. e SE vl
| refrain from ke,

in any form ‘
r intellectual b
upon a prior written ,
yright has been , |
ption are

The Originator who has communicated with the [PC under Clause 5.6.1 shal
disclosing the conception

publishing.  reading. dissipating, circulating or
1t qualiﬁcalions fo

_disclosure is one of the most importar

whatsoever. since non
disclosc such conception,

property  protection. The originator may

permission from the IPC, once an application for demark or cOp

made on the conditions described herein and the commercial rights in the conce

a patent, ra

secured to the Institute.

Conmnercialization.

rty on behalf of the

For purposes of protection and commercialization of intellectual prope
he property may be

Institute. patent. trademark or copyright coverage may be sought, or t
treated as proprietary information, technical know-how, or trade secret. (

The IPC may determine whether the Institute has a legal interest in the commercialization of - -

the property.Hmvevér, tlie Institute is{not legally bound: to commercialization of each propen}}
and the originator maynot claim such right. It shall be in the sole discretion of the Director on ‘

advice of the IPC to determine commercialization of the property.

In seeking and developing commercialization of intellectual property, the Institute shall be

guided by thefollowing principles:
responsibility of the Institute shall be to assure that the

(@ A primary objective and
brought into the widest possible use for the )
0

products of itsintellectual activity arc
general benefit of society.
oo

) Intellectual property should be treated as an asset and an appropriate return should be

sought.
: (c) Active participation of the originator in all commercialization efforts shall be sought ~
2y -

Electronic and Distance Education Materials
for the purpose of electronic and/or distance education A

All original workesubmitted by the contributors

coursedevelopment shall remain the property of the concerned contributors and the Institute
’ |
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member/technicalstaff signs the undertaking form no. NITR/IP/1 al the time of joining.

; i o i submitl a

At the time of registration for Autumn Semesler, cach student must sigh and submil

declaration in formno. NITR/IP/3 to Prol-In-Charge (IP).

. . -ojects with
All departments will provide financial support in a fruitful means to all student projects W

possible commercisable outcome.

The institute will provide additional funds with higher outlay for project works with

commercial potential,wherever necessary.
. . ents in various
The IPC will bring out brochures/newsletters and make ncessary announcements m v

advancements on

media for creating awareness among academic community in regards to
and legal

technology, patentable and commercial technologies, IP laws and amendments
aspects rclated to IP.

-

Research Programme 13

@ Scanned with OKEN Scanner




P ERE Al O s i Y /:’

-

T e Y' ~ . . H ry (% HH W }
Ihe 1PC will conducet seminars, workshops, talks by eminent scientists and practitioncrs onll
clated 1ssnee - . § ok »

related issues,and shall orgamze student groups to create greater participation.

Atthe time of submission ol thesis, cach student must sign and submit a declaration in form no.

NITR/IP/4 (v Profl~In-Charge (1P).

M I ale fare H ?
Proposals for patent application

Faculty members, technical stafr and students interested to proteet their intellectual creations
under 1P law of the land may apply o Professor-in-charge (IP) using the Invention and
Technology Disclosure Form(Form No. NITR/IP/5).

Professor-in-charge(1P) will draw the attention of [PC members in a meeting for cvaluating the
IP substance for possible protection within two weeks, I the members agree to file for
protection, the 1PC will approach appropriate Government, private and legal entitics to go
forward with protection of the IP with due recommendation from Director.

The expenditures for protection of IP substance will be borne by the Institute from its non-
plan “administrative expenses” head.

) =

If the TP substance is not fully developed for possible protection, IPC will guide the
originators whercto improve it. IPC may also give guidance on drafting the Patent forms ctc.
even with provisional specifications.

; _ | i
The Institutc shall bear all the charges for patent search while filling up the patent form.
If the patent is granted, it becomes the joint property of the originator and the Institute.

The Institute has the prerogative of finding a suitable partner for commercialization of the
patents for firsttwo years from the date of grant of the patent.

After two years, the originator may choose a suitable partner for commercialization of
intellectual propertycreated by him/her. However, benefit sharing mechanism will be adhered
.to as per Clause no. 5.3.1. The originator, before going for technology transfer on his own,

_¢must seek the permission of IPC. The IPC should strive to dispo§e* offnth‘e matter \A{ithiu two

weeks.

Archiving theses containing Intellectual Property with commercial potential

Theses submitted by the students may have potential IP substance. It should be protected and
commercialized for greater interest of humanity. Therefore, the students must come forward
and the supervisors must motivate the students to work on patentable technologies. The
student submitting a thesis must give a declaration in the Form no. NITR/IP/4.

The IPC will examine all the theses and find the suitability of protection of IP created by the

students.

The Institute will also try for potential commercialization when a patent is granted. However,
the Institutehas the prerogative of commercializing only for the first two years from the date
of grant of paient. The revenue sharing mechanism will be adopted as per Clause 5.3.1.

If the Institute does not show any interest for patenting an invention contained in a thesis, the
student may go for protection with formal information to the Institute. In such case, the thesis is
protected and not disclosed to anyone for a period of one year after such a request is received

% N ¥ . « .

L e WL T “ [
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| Form No, NITRAPI!

“ . . \RA Al
National Institute ot cchnology
Rourkela

ol ) t , U
Undertaking to be signed by all academic and technical stafl
JomingNational lustitute of 'Technology, Rourkeln

Thiy iy 10 declne that 1 have read and understoad the policy ol the Nutional Institute of
Tochnotogy, Rowrkela with wespeet o intelleetual property and- the vights therein, titled
[*Poliey™] and that Tagree o be bound by it and to fallow its provisions duving the period ol my
cployentby the ngtitute,

AN

I agee o wport, diselosing fall details, o the relevant authotities ol the Institute any

patentable o commercializable intellectual property that 1 may generate o partieipate in
generating e accondanes with the provisions ol the ntellectual Property Dolicy.

(Strike out whichever is not applicable)

(@) Leertity that Lam at present under no contractual abligation with any petson
ororganization, which are in conllict with the Policy.
or
(b) 1 am at present under the contractual obligations detailed below:
. ' { C A i A t

(attach a separate sheet, ifnecessary)

1 aerce to share all intellectual property gencrated during the course ol my work with the
Institutein accordance with the Tntellectual Property Policy ol the Institute in vogue at the time

ol creationof the intellectual property.

I undertake to behave with dignity and broadness of mind while sharing intellectual property
vights with my coworkers — students, faculty, technicians and other supporting stall as well as

visitors.
Ndme s
Designation :
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Department

Employment Code

(Signatu re)

Date

-
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National Institute of Technology
Rourkela

i Initiating work on Patentable Technologies

Declaration by the Student(s) engaged in Project / Dissertation works

I/'We, Mr./Ms./Dr. Roll No.: and

Mr./MS./Dr.S\ROH No.: registered
as. research scholar or student of programs such as B.Tech./M.Tech./
MTech.(Res) / M.Sc. / PhD / D.Sc. in the Department of __,
National Institute of Technology, Rourkela (hereinafter referred to as the
“Institute”) do hereby declare ~ that  I/we shall  start  working
on a project entitled

I/We declare that -

1. I/We shall respect the intellectual property of others. I/We shall not
knowingly or unknowingly use any protected inventions / designs /

materials / integrated circuits held by others for our purpose Wlthout
paying the license feé. T { ¢

2. I/We shall not use any unlicensed modeling / drafting / word
processing /programming software for my/our purpose.

(O8]

. I/We shall not use any material protected under copyright law except
beyond thescope of fair use for our purpose.

4. I/We shall request IPC for helping us for patent search for our work,
the cost if any being borne by the Institute.

5. In the course of project work, if any IP is generated I/we shall

proceed as the IP policy of the Institute for possible protection and
subsequent commercialization. B
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Name of the Student Name of the Student

Signature of student Signature of student
with date with date

4

Name of the Supervisor

Signature of the Supervisor with date

Signature of the Head of the Department with date

-
-
s
-
o~

G Scanned with OKEN Scanner



1] IForm No. NITR/IP/A
National Institu(e of

Technology L—:_:j
Rourkela

Handli ‘chivi 3 i
- dling and Archivine of Theses and Dissertations
submitted to theNational Institute of Technology, Rourkela

Declaration by the Author of the Thesis or Dissertation

I, Mr./Mrs./Miss/Dr. )

Rollno._

registered as a research Scholar or g student of programs such as B.Tech./
M-T6011~/ M.Tech(Res)/ M.Sc./Ph.D/D.Sc in the Department of
National Institute of Technology, Rourkela (hereinafter referred to as the
‘Institute’) do hereby submit my thesis, entitled:

: _ (herein referred to as
my thesis’) in printed as well as in electronic forms for holding in the
library of records of theInstitute.

[ hereby declare that:

The electroqic Versidn of my thesis submittéd herewith on CDROM
. - p ¥ e = P4 N P . ¢ . p N F :
1S in PDF format. i { { i " {

.

2. My thesis is my original work of which the copyright vests in me and
my thesis does not infringe or violate the rights of anyone else.

rl

The contents of the electronic version of my thesis submittet
herewith are the same as those submitted as final hard copy of my
thesis after my viva voce and adjudication of my thesis on____(date).

[ agree to abide by the terms and conditions of the Institute Policy op
Intellectual Property (hereinafter Policy) currently in effect, as
approved by the competent authority of the Institute.

I agree to allow the Institute to make available the abstract of my

¥ R v

@ Scanned with OKEN Scanner



-~

thesis to any user in both hard copy (printed) and clectronic forms.

For the Institute’s own, non-commercial, academic usc | grant 10 th’c
Institute thenon-exclusive license to make limited copics of my 1hc‘sm
in whole or in part andto loan such copies at the Institute’s discretion
to academic persons and bodies approved from time (o time by th.e
Institute for non-commercial academic use. All ushge under this
clause will be governed by the relevant fair use provisions in the
Policy and by the Indian Copyright Act in force at the time of
submission of the thesis.

I agree to allow the Institute to place such copies of the electronic
version of my thesis on the private intranet maintained by the
Institute for its own academic community.

o
P
e

¥ " bl A S
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: | oagive 1o g v i :
i o allow the nahnie 1 pibsliedi sy civpire s off fhe clecifons

vorsiot ol my thears on bl aecess welsa

0 T the opiion of the Tnatitnge my thesie contaie patentalile of
copynghtable material and i the Institate decides to procecd with the
process ol secunng copyrphts and ot patente, 1 egpressly antharise the
Institute to do sou 1 also undertake not 1o disclogg any of the patentabie
mtellectual properties before being permitted by the Institute to da so, of
tor a penod of one year from the date of final thesis exammation.
wiichever s carlier,

. Inaccordance with the Intellectual Property Policy of the Institute, |
aceept that any commercialisable intellectual property contamed 1 my
thesixas the joint property of myself, my coworkers, my supervisors and
the Institute. 1 authorize the Institute to proceed with protection of the
mtellectual property rights in accordance with prevailing laws. I agree
to abide by the provisions of the Institute Intellectual Property Right
Policy to facilitate protection of the intellectualproperty contained in my
thesis.

11. I 1 intend to file a patent based on my thesis when the Institute does
not wish so, I shall notify my intention to the Institute. In such case, my
thesis should be marked as patentable intellectual property and access to

L my thesis is restricted: No part of my thesiscshould be disclosed by the

P

Institute to any person(s) withoutmy written authorization for one year
after my informing to the Institute to protectthe IP on my own, within 2
vears after the date of submission of the thesis or theperiod necessary tor
sealing the patent, whichever is carlicst.

Name of student: Name of supervisor(s):
: L4
Signature of student: Signature of supervisor(s):

) . . L2 . A . . X .
- B . . i . &
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Signature of the Head of the Department
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[ Form No. NITR/IP/5

ational Institute of Technolo

N

(4
b
.
Rourkela
Inventio T
n: \
and Technology Disclosure Form
1. .
Title of the
Proposal D : For Of Olue Use onl invention:
NITRIP
- .
et L T .
RS Date of Receipt
.,
- Inventors:
Forvisiting seionticre . ) .
( 18 setentists, please give detaily of substantive employer. ]
SINo. Name [ Emploves ] — -
melo.‘ ce Position Department Email
Codcor .
= - Roll No
3. Brief description of the invention: (iow this invention relares 1o NEW PIOCesses, SYSICms,
machines, compositions of matier etc.)
4. Detailed description of the invention N
( . . { . ¢ . i 4 1 . { 1 ;
State of prior art
(a) Prevailing state of the art?
(b) Literature search relating to this invention? [Please include a copy of the resulting
documentation, and reprints of publications./
(c) Prior art/patent search relating to this invention? [Please include a copy of the resulting
documentation, and reprints of patent documents if"a compuier database search has been
resorted to, please give the web site details and the Key Words used in the search.]
]
Description :(Describe the invention so that other Institute faculty who are knowledgeable in the fiel¥l
can evaluate its technical and commercial merits.)
iy ‘
1 .

€ . Y Al .
¥ Ty e B N S RIS L SRy (e ;
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Novelty : (Hichli ihoil
N = (Highlight the features descriled above thar make the invention novel.)

rontiveness © s ths < it
Inventiveness : cdre the yove! teatures inventive based on <4 1) above: and, if so flow?)

Adve " P e ; .
Advantages (over comparahle tventions or practices)

Testing : (Has the invention been tested experimentallv? If so details of experimental dala f0

he supplied )

@

e
-~
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Form No. NITR/IP/5

al Institute of Technology
Rourkela

wvention - .
vention and 1 cchnology Disclosure Form

1. _ = "
Title of the
For Offjce i ion:
Proposal ID : Zor Office use only nvention:
NITR/IP/ -
= S Date of Receipt : Gin-
o
2. = Inventors:
Forvisiting scientists . s
[ ngsetentists, please give details of substantive employer.]
SINo. Name FST\ i
Employee Position Department Email
Codeor .
Roll No
e e .
- o e g
=- 2l
3. Brief description of the invention: (How this invention relaies 1o new processes, systemns,
machines, compositions of matter etc.)
" 4. Detailed description of the invention oL .
: i 4 R { { 3 o { § ‘

(a)

(b)

(c)

I
State of prior art

Prevailing state of the art?

Literature search relating to this invention? [Please include a copy of the resulting

documentation, and reprints of publications.]

Prior art/patent search relating to this invention? [Please include a copy of the resulting
documentation, and reprints of patent documents: if a computer database search has been

resorted to, please give the web site details and the Key Words used in the search.]

-
Description :(Describe the invention so that other Institute faculty who are knowledgeable in the fiell

can

evaluate its technical and commercial merits.)

A
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Novelty s (Highlicht the feanmes e ribed whove that make the invention novel )

INVentiveness & (e the movel featires inventive based on 4 1a) above: and. if so iow !

Advantages (over comparable inventions OF practices)s

Testing : (Ias the invention heen rested ey perimentally? If so details of exper imental data (v

he supplied.)
3
.
. .
. i N .
' { i .
{ I . : { {
-
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L
)
2
-
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5. Funding and suppor(

Was II]L‘B'C \‘i“ il
S A \nllll,"bl\[ us * o
S ¢ se ol y NI N
I'\Ml“lll.. LL]l“])nVC“' and 'ﬂLI“(lCS" Yes/No

ted by researe ; ’
yresearch grants/contract from external sources?
Yes/No

Was the invention suppor

ITYES, please give details :
(a) Sponsor : '
. . N

(b) Grant/contract no.

(c) Period of grant/contract :

d) Principal investisalor i
(d) ( pal mvestigator and co-investigator:
even if'they are not inventors vwithi .
" the timventors within the purview of this document and will not share the credit .
androyalties) ‘

e) Has the s g infor “the § i
(e) sponsor been informed of the invention? (state whether required under

grani/contractaward condi tions)

(f) Was the work done under any other agreement? Give details.

6. Information for protection of IPR: conception and disclosure (dccurate data is required

as priordisclosure may affect possibility of obtaining patent rights.)
. & ' Date References/comments

«|" Date of conception of this T q T g e "y

invention.Has this date been

documented?

If so, where and how?

Has this invention been presented at

seminars/discussions other than those which

form the requirement for the *degree

program of the student?

Please provide the anticipated date of

submission for publication or

communication ~ for  presentation  al

seminar/conference cte.  (Should not be

earlier than one month from thisdate))

Has the invention been reduced to practice? "y,

.
v

¢ \
. v .

*
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Potential marketability i

equipment l"]Wm'll) ‘”;Chvdmg commercial suggestions [viable size of industry:
y Ic ateriad ¢ " N i .

R 1 .}nd manpower requirement under different skill levels, import
» Xportpotential, other relevant cconomic information]

8. Prior disclosurc and possible inteng -

Has the gnvention been disclos ;
’ n been disclosed to industry representatives or their partics?

asanyc ercial oreanizati : . . .
Has any commercial organization shown interest in this invention? Give details.

9. Development Stage :

What is the current stage of development of the invention as it relates to commercial utilization and

marketability :
Embryonic |
Partially |
developedFully
developed

i} ¢ . % '] &

10. Potential for international patent: i § .3 ) 4 « i - :

i oo P £, S ¢ . i
Does the invention have significant commercial potential in foreign

countries?If so, where? Give details.

11. Dcclaration :
st of my/our knowledge. I/We

I/We declare that all statements made herein are true to the be

hercby agree to hold the right of intellectual property of this invention jointly with National
Institutc of Tcchnology, Rourkela. National Institute of Technology, Rourkela will share any
royalty income derived from the invention with the inveptor(s) according to the IP policy of the
Institute in force. Intellectual Property of this invention will be protected by National Institute of
Technology, Rourkela from time to time based on its merit and commercial viability.

lSlNo.) - Name Signature [ Date Place j

! . P 1)
: L '
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Form No. NITR/IP/5A

National Institute of Technology
Rourkela

Invention and Technology Disclosure Form
1

(Summary)

1. Title of the invention:

2. Inventors:

v =

[Forvisiting scientists, please give details of substantive employer.]

SINo. Name Employce Position Department Email
Code
or Roll No

3. Brief description of.the invention: (Not 10 exceed 100 words)

b

[ < s L
£ ate ¢ S { { {
_4. Prevailing state of the art :
o (a) Details of Patent search sites or other resources.
|
(b) Key words used for patent search. |
[
! . . .
(c) List of patents related to present invention.
1
. 5. Novelty
v . v
A . b . § . [ % b
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6. Inventiveness

7. Advantages

SYun - LS T . . : : . . ) X
8. Commercial Potential ; (List of organization with possible interest in the invention)

S

1.
9. Signature of Inventor(s) with date
———
A3
, . , I {
" € , [ ¢ .
{ { ,
1
»
¥ . g §
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[ Form No. NITR/IP/6 B
National Institute of Technology
Rourkela

Mutual Secrecy Agreement
t
between
NIT Rourkela and collaborating Institutions

This agreement is between N

/ . ational Institutc of Technology, Rourkela (the provider organization)
and/or  provider

scientist(s),jointly  called the first
party, and the  organization
(the recipient org ganization),-the second party. - - -

1. The first party is the owner of the invention called

(description) and/or owner of certain technical data/process technology/other information
(proprietary mf01matnon)developed through their own efforts.

The organization (name), the second party, is the owner
ofthe mvention called (description) and /or certain technical
data/process technology/other information (proprietary information) developed through its ‘
own business and R & D efforts.

2. The invention and/ or the proprietary information of the provider scientist(s), NIT Rourkela and

(organization) is propnetaly and confidential and not publlc know}edoe This will be dlsclosed to one

another under the lenns oflhls agreement. i L .
i ‘ . { 1 " { £ .
3. The parties to this agreement consider it desirable for each other to have access to above
invention/proprietary information for discussing and evaluating possible collaborative
research and development work and/or licensing activities relating thereto.

Therefore the parties agree as follows:

» All invention/proprietary information as used in this Agreement provided by one party is
proprietary and confidential in connection with evaluation of invention and/or proprietary
information for collaborative R & D and/or licensing work. These are disclosed to onc
another inwriting clearly marked confidential OR arise out of discussions during visits to
laboratory/plants or any other facility of either party, and reduced to writing within thirty
(30) days of such discussion. The date and time of the visit and personnel present during the
visit.sh?uld be recorded in writingby both parties.

_» All parties agree to hold in confidence any or all invention/proprietary information
disclosed andfurther agree not to disclose the same to third parties or use it for any other
purpose other thandiscussion and internal evaluation provided in this document. However,

- k v ¥
.+
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e o : i . its own
either party may disclose (e invention/information/technical data/technology I[ s
employees assisting that party in making an evaluation, provided that all such employ
shall have agreed to be bound by the scerecy terms of this agreement.

y from the

The recipient of tangible products or materials consisting invention/lechnolog |
ucts or

other party agrees not to analyzc or have a (hird party to analyze such tangiblc proc
materials.

All invcmion/proprictary information is and remains the property of the disclosing party
and mustbe returned, in a form suitable to be returned, within ninety (90) days aﬂ?r the
disclosing party makes a written request for its return or at the conclusion of evaluation of
termination of the Agrcement.

. . . . 1 C rdi i ne
The evaluation period during which information will be exchanged will be Oldlnﬂ”l}’;il
. = . , e
(1) ycarfrom the date of signing this Agrccment unless cxtended by mutual consent 0
partics in writing.

N . Lo . ) . . - formation received b
The foregoing obligation with respect 1o invention/proprietary information 1cce1vv };
: . . S - f termination O
any party who are signatories to this Agreement shall survive in the event of terminat
A S
this agreement.
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terminate  on

L4 b oY YU ! ' _ "
S Ihe two partics can extend the agreement through mutual consent, 1N wulm‘f:
andthe extension period shall be o » yearly basis. Either party may terminate his Agreement at its

discretion immediately upon written notjee 1o the other party.

and  shall

This agreement is  cffective o of

This agreement is signed on ! between:

NIT, Rourkela

Organization:

(Name of signatory) * (Name of signatory)

Designation : Dean (SRICCE) Designation
Address : National Institute of Technology Address
Rourkela - 769008
{ (AR { i i'n H ¢ . {
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National Institute of Technologgﬂ—‘;N’iﬁ"T—R——T';p—/—ij

Rourkela

etter of Agre : -
Letter of Agreement between NIT Rourkela and collaborating
« Istitutionsfor Transfer of Proprictary Materials N

This agreement is between National Tnstitute of Technology, Rourkela (the provider organization)

and/or provider scientist(s)

[namec(s)], jointly called the first party, and the recipicnt

scientist(s) o] o
(the recipient organization), the second

organization__» . .
party.

The Material that IS covered by the agreement includes

(description of the material) which is considered as proprietary material of tl}e provider and NIT Rourkela.
The provider scientist and NIT Rourkela shall be free, in their sole discretion, to distribute the Materials

to others and to use it for their own purpose.

In response to the second party’s request for Material, both the parties agree to the following before
second party receives the Material :

(1) The Material shall be used by_. (recipient scientist) working at
' (recipient organization) in research to  study
t , { ! K i {(description of work). The material‘will be used for {

teaching and not-for-profit research purpose only and not for use in any product or process
for profit-making commercial purpose. The material 1s provided at no cost or with a

fee ofRs. )

(2) Neither the Material nor this material treated by any means will be used in human subjects.

The second party shall not distribute, release or disclose the Material to any person or
entity other than laboratory personnel under recipient scientist’s direct supervision, and
the second party must undertake to ensure that no one will be allowed to take or sead
Material to any other location unless written permission is obtained from the first party.

The second party is not allowed to have a third party analyze such tangible products or
materials obtained from the first party without written and specific authorization from the

@
first party.

(5) The second party will give a brief description of its research program and the nature of usage

Py
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of the material to the firgt par -
driiadiy = ﬁ‘.“ party. The second party will acknowledge the first party beforc any
d 'CS d as X
presentation based on research results with supplied material.

The seco i
(6) nd party will return q) unused material at the request of first party.

(7) The second party agrees to use the Mater;

: al in compliance with all applicable statules and
regulations.

j The material may have hazardous properties. The providers make 1o
representation and extend no warranties of any kind, cither expressed or implied. The second '
party assumes all liability for claims for damages which may arise from the usc, storagc or
disposal »0f the Material. However, the first party will be liable to the second party when the
damage is caused by thegross negligence or willful misconduct of the first party.
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bhetween:

This agreement is signed on

NIT, Rourkela

(Namec of signatory)

Designation : Dean (SRICCE)

\ {

Address : National Institute of Technology
Rourkela - 769008

Organization:

(Name of signatory)

Designation

1

Address
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Form No. NITR/IP/8

National Institute of Technology
Rourkela
Letter of Agreement for Developing Educational

MaterialMaintained by a Private Firm R
(Use PART 1 or PART 2 as the case may be)

This agreement is between National Institute of Technology, Rourkela (the provider organization)

and/or provider subject matter cxpert(s)
[name(s)], jointly called  thefirst party, and
ke :
the reongmmisation

1.

" permissible as governed by fair use.

the second party.

PART 1 : Hiring and Licensing a firm

by the agreement
(description of the

The  Educational — Material that is covered includes

material) which is considered as proprictary material of the subject matter exper((s)

provider andNIT Rourkela.

The provider subject matter expert and NIT Rourkela shall be frec, in their sole discretion,

to distribute the materials to others and to use it for their own purpose.

The subject matter experts undertake that utmost care has been taken to avoid any
copyright infringement while developing the educational material except the amount

v

4

wray,

F . ;
f Rs. for the period

i
3

The second party will be plaid an amount o
months/years for (i) maintaining, (i) distributing, (iii) popularizing and (iv) marketing
(tick the correct choice) the educational material stated above. The second party agrees to
work only in the mode of expression for the purpose assigned to it as mentioned above.
Whatever may be themode of expression, the second party also agrees to ensure that it will

"

restrict unauthorized copying of the materials.

If the materials are available in internet, the second party must display “Terms and
Conditions” for use of the materials and “Disclaimer Policy” in regard to warranty in the
home page of the website. The reliability, consistency, speed and security of the materials
in internet is hereby ensured by the second party in accordance with discussion with
subject matter experts (documented in the minutes of meeting no.___ , dated_*).
However,the second party may mention its identity by describing as “maintained by

”, “marketed by > as the case
may be. The second party further agrees to provide the feedback from the readers to the

-

subjectmatter experts.
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The second :

; i party is not permitied 1o p i

1c1‘nsc ves or through a third ity 1.0(11y
subject matier expert or any other il

any content in the supplied materi
after termination of this agreement.

odif person ¢ 17¢ .
y the contents of the materialsas and ;Uthormd by NIT Rourkcla has the right 10
when need arises

als by
The

he second party wi
Ihes will return t|
e m 1als
aterials to the first party after termination of this ﬂ‘:"‘ccmcm'

Ihe agreement can be cancelled by

PART 2 : Selling to a firm

The educational  material

that

is

covered

by

ci ;
ither party at any point of time.

the

I1]2l|CI'iil|) which s consi S Croeape
s 1S considered as pri I (
; A8 proprict; aten ' i
| |“|| lary mat erial of the Sllh’lk‘cl Ill.’ll'l ) eNp ‘”(‘.)

provider andNI'T Rourkela

:l‘_.'l'L‘L‘l]]CI]

(description of the

t includes
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The second party 5 o, Permitted g 1y,
themsclves or through 4 4

subject matler expep or
modify the contentg of th

i : i ials b
dity any content in the supplied materials by
hird Party during o

any other person ayt)y
€ Materialgag

) S e -cement. The
after termination ol this agrcement.

i roht 10
orized by NIT Rourkela has the rigl
and whep need arises.

i i ination of this aercement.
The second party wi]| return the Materials (o the fiys party after termination of this agre

The agreement can be cancelled by cither party at any point of time.

PART 2 . Selling to a firm

includes
i . . . aercement inc
The  educationa] material  thar g covered by the ag

(description of the

: rexperi(s)
] ; " the subject matler expe
as proprictary material of the subject AN

material) which is considered
. e
provider andNJ] Rourkely,

"
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2. The second party will pay an amount of Rs,

to the first party for obtaining
lega

] 'Y S o . . . K i . . =t 5

“:_h.l of copyright of the material mentioned above for maintaining, distributing,
popularizing and marketing in the form (i) print media, (i) multimedia and (iii) internet.
The sccond party agrees todeal in the mode mentioned above and not in any other mode.

3. The second party is permitted to modify the contents of the supplicd malerials cither
through thesubject matter expert or a third party on payment basis.

4. The subject matter expert and NIT Rourkela have the moral ri ght to be recognized as the creator.

S. The subject matter experts undertake that utmost care has been taken to avoid any
copyright infringement while developing the educational material except the amount
permissible as governed by fair use.

¢ ' 1

This agreement is signed on N between:

NIT, Rourkela ; ; Organization:

(Name of signatory) - (Name of signatory)

Designation : Dean(SRICCE) Designation

Address : National Institute of Technology - { tAddress A ¢ |

Rourkela - 769008

¥ ’ .
+ . 4 . B
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wed to researeh, teaching,

1. PREAMBILI;
and

o (hereinaller alled the Institute) is dedic
The Institute recognizes its respons

peed lo encourage the p
als, devices, Processes
activities contribute 10
Institute, provide

ibility to produce
roduction of creative
. and other

National Institute of Technology, Rourke
and extension of knowledge to the public.
disseminate knowledge. Inherent in (his responsibility is the
velopment ol new and useful materi
have potential commercial value.
nee (he rcpul:llionol' the

public welfare, The

public, Such knowledge
( to be used, conserved
¢ ool such information or
1 Tor usc and realization 0

and scholarly works and the de
hich may I'hese
individuals involved, enha

and  promole

intellectual property, some o' w
the professional development of the
additional cducational opportunitics

responsibility of bringing new knowledge into use by the general
oftenhas commereial value and should be ireated as a financial assc
ate linancial return, Translc
disseminatio

Institute has a
or technology
and applicd in
tcchnology
f financial

o students,

such a way as (o generate an appropri
through licensing satisfics both the above objectives, i.c.,
returns.
g in recent years have broadened the scope of information ;and
and. therefore, should be treated as asscls subject o
incs, compositions of matter, and written materials
ter software, video courses, elC.
all aspects of intellcctual

Technological and social deyelopment
potential commereial value
addition to new mach
| copyrights, compu
broad policy covering
1 to the originators of such property.

technology that canhave
Institute ownership and control. In
¢ been the subject ofpatents anc

which traditionally hav
activitics. Thus, a

arc now normal outcomes of Institute
ated to provide widespread protectior

property needs to be ere
thin

al property has grown both wi

al value of intellectu
o confidentiality, publication, and

tion of the commerci

1 the socicty at large. Concerns rclated t
are now commonplace. The pacc of modern science, resulting in new and

ra central policy in determining the course of the creation, protection,
al property in the Institute. This has resulted in establishment of the

) and the Intellectual Property Policy (IPP) to encourage creation and

Over the past decade, apprecia
the academic community and it
ownership of intellectual property
useful inventions, initiated a need fo
and commercialization of intellectu
Intellectual Property Committee (IPC

protection of intellectual property in the Institute.
d students, regular.or contractual. Every member. of the

aching staff alike, must be knowledgeablé about
d to respect thcyri"ghts of others. The Tnstitute 1P
onducive to research and development through a
f intellectual property while at the same time

This IP Policy applics to all Institute employees an
non-teaching and te
Weir own rights an

-~

academic community, stident,
infellectual property* both ‘to protect t
Policy is intended to encourage a healthy atmosphere ¢
generous system of rewards and incentives for the creation 0
giving proper consideration to the economic rights and responsibilities ofthe [nstitute.

students, technical and administrative staff. This document 1s

The strength of the Institute lies in its faculty,
property within the Institute. It also

intended to introduce, regulate, and organize issues related to intellectual
ientific endeavors, academic excellence and the dissemination of

reaffirms the Institute’s commitment to sCi
knowledge. This policy is intended tospell out the responsibilitics of the Institute and its employees and to

csfablish a framework for cthical conduct.

THE INTELLECTUAL PROPERTY (IP) POLICY

The primary objective of the IP Policy of NIT Rourkela is to establish appropriate principles for creation

protection, ownership and management of intellectual propesty in the Institute. The endeavor is to provide

an intellectual property environment that encourages the development of inventions and other intellectual

crcatngns for the bc§t i‘ntcrest ofthe public, the creator, and the research sponsor, if any, and will permit
the timely protection and disclosure of such intellectual property either by development and

v
* “
s .
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commercializat i . . L i
wmercialization aller securing available protection: by publication. ot both.
interests of all participants by cnsuring that the

(o the Institute and to sponsors of specilic
_as circuimstances

proteet the respective
to the inventor,
y relurn and recognition

This Policy is N .
Policy is turther intended o

benelits of sue .
wlits ol suchproperty acerue (0 the public,
research projeets i : . .
arch projects in varying degrees ol protection, monetar

Justily or require.
Objcectives of the 1P Policy :

I'he major objectives of the [P policy ol NI'T Rourkela are:
¢ and students ol the [nstitutd for creation,

avirontent to the cployee
| to stimulate innovation.

*  To provide a superior ¢
protection,and commetrcialization ol intellectual property tne
. To encourage research, scholarship, and @ spitit ol inquiry, thereby gencraling new knowledge.

P
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°

H
H
3
H

.
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N
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*To Tacilitate the transler of knowledge and technology (o intending users (o promolc

utilization ol suchresourees for benefit of the socicty.

* To provide an administrative system to determine the commercial significance of
discoveries anddevelopments and to assist in bringing (hese into public usc.

* To provide for a cquitable distribution of cconomic gains resulting from new intellectual
property amongthe developer, author, or inventor (the originator), the Institute, and, where

applicable, the sponsor.

' » To provide incentives to originators in the form of personal Llevelopmen(,.professxonal
recognition, andfinancial compensation.

- To safcguard, review and manage the intellectual property so that it may reccive adequate and

appropriatelegal protection against unauthorized usc.

+ To encourage students at all levels to develop patentable teclmolooles and to provide financial
assistancefrom the Institute to the extent possible.

- To create awareness on IPR through conducting seminars, conferences, invited talks and

lectures, andtraining programs among the academic community.

- To create respect for other people’s intellectual property among members of the Institute community.

SCOPE OF THE IP POLICY ' ‘
The IP Policy applics to potentially patentable inventions and discoveries, industrial designs,
copyrightable materials such as books, publications, electronic coursewarc, computer programs,
clectronic circuits etc., protectable trademarks and trade secrets, which are developed using Institute
equipment, supplies, facilities, employee time,or trade secret information, or which relate directly to
the Institute’s business, research or development. The Institute will encourage, recognize and protect
all creative and scholarly works in form of patents, copyrights, industrial designs, trademarks and
trade secret, as the case may be, developed by its employees/students as a result of their research or.
employment. The Institute* will protect the rights of the originator 1e§>aldmg intellectual property

T created by him as per leéa] ‘framework of the land. However, the Institute, as a corporate body, shall
share this right with inventors — staff, student or guest, in a just and fair manner.

This Policy applics to all the employees of the Institute and visitors using Institutc facilities under
the supervision of Institute staff and to all the students of the Institute including doctoral and
Postdoctoral fellows.

]

Jtecovers all intellectual property conceived, first reduced to practice, written, or otherwise produced
by all faculty, staff, and students of the Institute whether using Institute resources or not. It also
covers intellectual property created by part time students, employees and visitors using Institute
funds, facilities or other resources.

3. DEFINITIONS

Intellectual Property (IP): For the.purpose of this policy, “Intellectual Policy™ is defined as the
tangible or intangible results of resarch, development, teaching, or other intellectual activity.
Intellectual property may include the following products:

-

a. Patents on new and useful scientific or technical advancements by way of inventions,
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materials, machines, devices,

discoveries, processes, computer hardware and software, unique
ant varicties elc.
awings, integrated

information

instruments, apparatuses, circui(s,pl
\d architectural design, models, engineering dr
visualizalions,

soltware, animations and
and softwarc features,

\tions, whether dramatic,
aphic and animated
ware for distance

Copyright in industrial ai
circuit layout designs, compuler
Processes including hardware
W their derivatives ot adapt
gart and cinemalogr

original

technology products and

innovative, creative or artistic works at

musical, literary works, work of graphics or plastic

1g material for classroom and online courses such as course
and/or unpublished information

films, teachii
and records ol rescarch, unc

cducation, original data lisclosed
ctc. 1
Trademarks, service marks, logos, collective maris, certification marks, trade names ctc.

N
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iver a given artic ~intellcctual property
The three categorics stated above arc not mutually exclusive; a given article of i ]
all three calegorics.

fora

nited

may include aspecls ol
wee that may be permllted

[ human knowledge. Lit
for non-commercial and
nined by the
t or potential

amount ol copying or ust

se™ refers to the
0

s not obstruct the progress
permission
have to be deter

Fair use : The term “Fair U

copyrighted material so that it doc
ye copicdwithout (he right holder’s
xact permissible pereentage may
all part of the work which does not hurt the presen
but there are many grey areas wherethe law has
assroom during regular tcaching is

ance cducation through print or

portions ol a work can !
academic usc. although the ¢
courts. In general, use ol asm
market for that work is allowed under fair use,
to be decided on a casc-by-case basis. Fair usc ip the cl

understoodmore liberally than that permissible in tcaching for dist
ause distance education packages are commercial products and

ht for theuse of any intellectual property held by others. The
not apply to patents.

multimedia packages. Thisis bec

hence permission has to be soug

possibility ol fair use exists only in the case of copyright and docs
Employce @ An “Employee” of the Institute is defined as any person receiving compensation
for service, or any person volunteering services for the benefit of the Institute. The
vitics of students in furtherance of their education shall not be considered -
even if such activities benefit the Institute. A

received by a student during the

uncompensated acti
service within the meaning of this policy,

scholarship, fellowship, assistantship or any other payment

course of his studies does not classify him as an employee.

Part-time and full-time members of the faculty, technical, administrative or the

Institute Personnel :
ergraduate, postgraduate students,

supporting staff and all other agents and employces, and und
doctoral and postdoctoralfellows of the Institute.

Inventions : general instructional materials

(including video t
genetically engineered cells,
processes, production methods, plant varieti

Tt is a general term which includes computer software,
apes), novel machines, devices, compositions of matter (compounds, mixtures,
1s, mask works, production

plants or animals), genetic forn
es, etc. Inventions will be considered as having been

; developed in the course .of employment where conception. and/ or development is in the
o individual’s subject area of principal competence in scholarly ‘activities for which the individual

‘ . f ) ’ ' g y ’ ¢ : <
LA is employed. L * i ' t ¢ :

Originator : Any person related to the Institute though a relationship which is in the form of a part-
time or full- time member of the faculty, permanent or contractual staff, agent or employee
graduate or postgraduate student, doctoral or postdoctoral fellow of the Institute, who s

involved, directly or indirectly, in the Invention as defined herein shall be deemed to be the

Originator for the purpose of this document.

Work for Hire : Work for hire is defined for the purpose of this document as any work
commissioned by the Institute. The ownership of the resulting intellectual property shall be
assigned to the Institute through a written contract between the concerned parties

4. IP MANAGEMENT PERSONNEL

Prote?sor-m-;.hacgc (IP) : The Institute’s Senate shall appoint a member of the faculty as
professor-in-charge (IP) who will be responsible for day-to-day administration of IPR issues and
shall work under the guidance of the Dean (SRICCE). He will serve as the member-secret . f
the Intellectual Property Committee. The Professor-in- charge (IP) will be res ons'b?ryfO
development and protection of intellectual properties of the Institute and ﬁndivenlucz Fer'
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; isensed softwar fair and just
possible commercialization. He has to ensure the use of licensed software and and )

treatmentot others" intellectual property by the Institute and its members.

Intellectual Property Committee (IPC) @ The Institute’s Scnate shall appoint an lnlcllcjcluzll
Property Commiltee (IPC) (o help administer intellectual  property and to milkc 'suxlablc
recommendations to Dean (SRICCE)/Dircctor for implementation. Dean (SRICCE) will sgrve
as the Chairman, and Professor-in-Charge (1P) shall scrve as the Scerctary of the IPC. In addition
to Dcan (SRICCE) and Prolessor-in-Charge (1P), the Senate will nominate two morc members
from among the faculty of the Institute. The tenure of Professor-in-Charge (IP) and the two

members will be two years, prelerably non-concurrent. A member may be appointed for a

“ | S
second term, but not more than4 (four) years in total.
The IPC will assist various departments and centres of the Institute in all matters relating to

intellectual property. It will help various departments to sccure protection for intellectual pr(')pcrtyl
where appropriate. It will maintain central databascs and files of patent applications, 18sucd

patents. trademarks and copyrights, licenses and - Fx

.
.
-
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H H . gl FAenSe d cr
nts in negoliating and preparing license and oth

intellectual property. [1 will revicw causes
rty and take action as ¢
ntellcctual property,

with the policy

agreements, coordinate with various departme

agreements, review and approve all agreements relating to
‘s intellectual prope

lcemed necessary.

of possible infringementson the Institule
The legal interests of the Institute and its stall, faculty and students nany |

» (I neeord: v
except traditional scholarly works, shall be determined by the [PC in accordance

enumerated under items.

POLICY

t
to all persons employed by the Institute — full-time
as well as

scientists employed by the Institute,
raduate, postgraduate and doctoral

General Policy
The intellectual property policy shall apply
and part- time faculty, visiting faculty,
technical and administrative staff. It also applics to underg
students as well as postdoctoral fellowsand visiting scientists.

roperty (including, but no
cientific or technological

whether the intellectual
any other law. The

t limited to, any

This policy shall apply to all kinds of intellectual p
invention, discovery, trademark, copyright, trade secret, technology. s
development, rescarch data and computer software) regardless of
property is subject to protection under patent, trademark, copyright, or
tor of intellectual property and protect the

institute will encourage and recognize the origina

ownership for the creators.
ans of all creations of scholarly and

t .
ds protection through legal me
art works, musi
ademic or professional field,

11 be jointly owned by

The Institute will work towar
cal compositions and

educational materials, inventions, products, processes,

dramatic and non dramatic literary works related to the author’s ac
regardless of the medium of expression. All such intellectual property sha

the originator/author and the Institute.
all intellectual property created by an employee

duct or process (or other intellectual

The Institute shall have sole ownership of
f the Institute for the specific

who was hired specifically to work on a target pro

property) or was commissioned.by the Institute or a component 0
‘ objective leading to creation of'the ‘intellectual property. The Institute will assert its ownership

" of all intellectual property created by the Sutside agencies commissioned by the Institute for

the specific purpose.
ated from research projects sponsored by government/ non-

The intellectual property genera
d by the creator(s), the Principal Investigator or Chicf

government agencics will be owne
Consultant, the Institute and the sponsoring agency. The sponsoring agency will bear 50% of

the protection cost or forgo the rights to the intellectual property. In case the project was
accepted by the Institute under terms different from thatstated herein, the terms agreed to shall

prevail.

Intellectual Property Rights and Obligations

Intellectual property generated by a full-time employee or a full-time student of the Institute is
the joint property of the originator and the Institute whether Institute resources are used or not.
If an Institute employee or a full time student creates intellectual property while working in
another organization, it will be jointly owned by the creator, NIT Rourkela and the host
institution. In case of part-time employees or students or visiting professionals, intellectual
property generated by use of Institute facilities and/or support only come under joint

ownership of the Institute and the originator.
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individual,
himsell
cctual

agency, other
by the originator
of such intell

losed to any outside

is disc
or public is published

Before any intellectual property

commercial or academic organization, press

the creator shall s : : : ,
¢ crcator shall submit a reasonably complete and detailed disclosure

anykind of protection is possible under approprialc laws.

the

w, when, and where
wn clforts or through
(cction and manage

property to the IPC for determining ir
y the originator is reee
proteeted. It will proc
e [irm ot

ived, the 1PC shall decide ho
ced cither through its 0

When a request [ron
atlorney (0 obtain pro

intellectual property is to be

those ol an appropriate Governmenl or prive
the 1 et NI \ i i
he intellectual property. Outside counsel services miy be contracted with tl

Dl.l'c'clor. I the 1PC does not find the property appropriate for protection by
originator becomes the tole owner of the propetty and is at liberty to app
under national laws. The Institute will issue a letter foregoing its claim to the pro

1c consent of the
the Institutc, the

ly for protection
perly in

llcctual

protection for intc
y. The

future.
other available
on intcmationall

A decision by the Institute to scck patent or
oate the Institulc to pursuc such protecti

property shall not oblig
Institute’s decision relating to

{
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L I the originator intends
PCT) ;lppliculi(m. the

the geographical scope and duration ol such protection shall be finé
ol other individuals

to seck protection internationally or through Patent Cooperation Treaty (

mstitute will permitthe originator to proceed on his own or with the help

oI agencics.,

Royalty Income Sharing
5.3.1 In case the Institule succeeds in commercialization of intellectual property for the creator and
licenses rights to third partics in consultation with the creator(s), the revenue gcncmtcd
and the Institutc.

through royalty paymentswill be cquitably shared among the creators
r

Inventor(s) Institute
60 % 40 %

inators will decide among themselves how
wil to arrive at a conscnsus, the IPC

mendation to the Director. The

In case of multiplc originators of an 1P, all the orig
to share theproceeds of an intellcctual property. I they [
will analyze all available information and make a recom

decision of the Dircctor shall be binding andfinal.
A

If there are other legitimate claimants to the P, they will be grouped cither under “inventors” or
“Institute”. While sponsoring or supporting organization will get their sharc of the procecds
from “Institute” share, individuals (including visiting professionals) who contributed to the

invention will receive their share fromthat of the originators.

Ownership of Intellectual Property in Certain Circumstances
Where research has been sponsored by a private industry/ foundation or government agency and
licensing of patents shall be

no prior agreement cxists on sharing of intellectual property,

negotiated between thesponsor and the Institute.
The intellectual property policies and guidelines of the Institute are subject to, and thus amended
and superseded by the specific terms pertaining to intellectual property rights included
‘Central or State grants and contracts, or'grants and contracts with NGO’§ or private sponsors.

¢ - ¢ < . i £ " . P

4 v i X
(-for-hire, the employee or agency will

’ i « ; i
been generated as a worl
perty but right of

* If the intellectual property has
retain the moral right to be identified as the creator of the intellectual pro

commercialization restsonly with the Institute.

Ownership of Intellectual property Generated by students

It is a requirement in academics that a student must own the copyright of the thesis (sincc it is
his or her original work) which he or she submits as partial fulfillment of the requirements for
an academic degree. However, the student will grant a non-exclusive, non-transferable royalty-

free license to the institute to use,

records and data generated in the cours
at the student carries out as part of the program of study may result in the gencration
hesis. Supervisors should advise students

in the course of non-commercial academic activity, the
cof his research. Furthermore, it is possible that the

research th
of intellectual property other than the text of the t
during the course of their work that certain kind of research may lead to the generation of

intellectual property which will require protection of its commercial value through
confidentiality, for which the student will have to forgo publication during the period of sealing
of a patent. Care should be taken at all stages to see that no conflict of interest arises between
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the student’s academic activities and his or her gencration of intellectual property. lhe

copyright of the thesis in whichthis intellectual property is deseribed or outlined will remain with
the student while the institute will restrict aceess to the thesis for a limited period depending on
commercial value as decided by the IPC. The institutewill try to obtain a patent for the invention
on behalf of the student and benefit-sharing mechanism will beabided by as proposed in scction
5.3.1.

IT a student is employed to assist in execution ol a sponsorcd project or programmc, the
intellectual property rights originating from his contribution o the project will be governed by

the terms of the contract between the institute and the sponsoring agency.
) r
: y < .
r s & b § {
1 § L] 1 [ { 4 1 i
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If' the intellectual property has been generated as a work-lor-hire, the student will retain the

moral right o be identificd as the creator of the intellectual property, but right of

commercialization rests with the Institute.
Disclosurc and Confidentiality.

At an appropriate stage in the development of an invention, the originator shall make a written
disclosure of the concepts to the 1IPC, providing all such particulars as ace vital to judge its
commercial prospects. The 1PC shall promptly acknowledge, in wriling, its receipt of the

disclosure and the date of receipt. The originator shall send one copy of his proposcd
'

manuscript, prior to submission of thesis, to the 1PC.

All the departments in the Institute will be bound by the non-disclosure and confidentiality
terms to be clearly spelled in a separate document. Each department is under obligation to file
their R&D manuscripts, ifany, on time to time basis, with the IPC. It is expressly understood by
the dqpaﬁments that any information which relates to any Invention should be treated as
Intellectual Property and therefore is not to be divulgedwithout the prior consent of the IPC.

The Originator who has comnunicated with the IPC under Clause 5.6.1 shall refrain from
in any form

publishing, reading, dissipating, circulating or disclosing the conception 1

whatsoever, since non-disclosure is one of the most important qualifications for intellectual
a prior written

property protection. The originator may disclose such conception, upon
ht has been

permission from the IPC, once an application for a patent, trademark or copyrig
made on the conditions described herein and the commercial rights in the conception are

secured to the Institute.

Commercialization.
For purposes of protection and commercialization of intellectual property on behalf. of the
Institute, patent, trademark or copyright coverage may be sought, or the property may be
treated as proprietary information, technical know-how, or trade secret.
The IPC: may determine whether the Institute has a legal interest in the commercialization of
ly bound to commercialization of each property

¢ the property. However, the Institute i5 not legall
and the originator maynot claim such right. It shall be in the sole discretion of the Director on

advice of the IPC to determine commercialization of the property.
In seeking and developing commercialization of intellectual property, the Institute shall be
guided by thefollowing principles:

A primary objective and responsibility of the Institute shall be to assure that the

(@)
products of itsintellectual activity are brought into the widest possible use for the
general benefit of society.
(o) Intellectual property should be treated as an asset and an appropriate return should be
sought.
— . i
(c)  Active participation of the originator in all commercialization efforts shall be sought.

Electronic and Distance Education Materials

All original works submitted by the contributors for the purpose of electronic and/or distance educstion
coursedevelopment shall remain the property of the concerned contributors and the Institute.
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The Institute has the right (o use the course (including all related materials) developed by .lhc
faculty member and/or other employces involved in the development of a distance learning
and/or c-learning course for the Institute’s own sducational, research, and other PLWP.OSCS
without any additional compensation to the faculty member o any other C'”l"‘f)"cc Who-3. 20
author of the course. Academic departments determinewhich courses will be offered and who
will teach these courses,

IT the course and/or related materials are licensed, sold, or otherwise conveyed 1o ‘:l L purfy,
the mechanism as per Clausc 5.3.1 will govern the distribution ol any proceeds, l'( the material
is used in distance education aclivity generaling revenue under a scheme where lnstruclf)rs C?l'
other Institute personnel receive specific compensation, the originator of the coﬂurscware s
entitled to a fair share of theproceeds, (he exact amount being determined by the Dircctor.

-~
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As 1o revisions and updates of a distance learning course, the faculty member(s) or other

employee(s) who are the authors ol the course will have the primary responsibility for ¢
and updating the course and related materials as long as he/she/they are employed by the

Institute. 11°a faculty member (or other employee) who is an author is no longer cmployed by
termined by the

vising

the Institute or is unable to revise and update the course as needed (as de
departiment), the material may be revised and updated by other Institute laculty members and

other employccs.

While developing the instruction materials in cducational multimedia, digital imaging, and
distance learning mode, faculty members are advised to avoid cocyrighl inlringement.

Implementation of Intellectual Property Policics.

The IPC shall prepare and distribute to the various departments copics of this document and
other recommendations as may be considered appropriate for the implementation of the provisions
of intellectualproperty policics and guidclines adopted by the Institute.

The policies sct forth herein constitute an understanding which is binding on Institute faculty,
staff, and students as a condition of their participation in Institute rescarch, teaching, and service

programmes.
6. Procedures for Management of Intellectual Property

Creating IP Awareness

The IPC will take a proactive approach for generation and protection of intellectual property in the
Institute. The committee shall identify all intellcctual property developed in the Institute through
review of UG, PG and doctoral projects, inviting ideas from students and faculty, and by all other

means of collecting information. If it judges that there is a reasonable chance for successful

commercialization of an invention, it shall (1) advise the. originator on the steps (o be taken for
protecting the ownership rights to the property, and (2) refer the matter to the Director with clear
recommendations for appropriate course of action on the part of the Institute. On persuation of the
IPC, or on his own 'initiative, the originator(s) will place a formal proposal before the-IPC with
details of the inyention orfother IP product. The IPC swill examine the proposal taking help of internal

or external experts, if necessary. The originator(s) may be required to make a demonstration of the

product or process, or give a presentation before the Committee.

In some instances the IPC may find that an invention has not been developed to an extent where a
decision can be made on patentability or commercialization. In such cases, it will request the
originator to provide additional information or data that might help in making a decision, or advise
the originator to report back to the IPC afterthe discovery is brought to a more allvanced stage.

In close consultation and collaboration with the originator, the IPC shall determine the appropriate
method of protection of the property and, where appropriate, obtain such protection. The process
for licensing, selling,or otherwise conveying intellectual property will not involve the use of sealed
bids. All costs associated with these actions shall be borne by the Institute, except that such
costs shall be offset against future income. When a technology or other invention or intellectual
property is commercialized, the net income from such commercialization will be distributed among 3
the originator(s), the Institute and other stake holders. The IPC will guide the Institute on the

distribution formula. N

IPC in coordination with Deputy/Assistant Registrar(Admin) will ensure that every faculty
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NITR/IP/1 at the time of joining.

member/technicalstafT signs the undertaking lorm no.
. : i o si ubmitl a
of registration for Autumn Semester, cach student must Sigh and s

/3 to Prof-In-Charge (1P).

a fruitful means 0

Al the time
declaration in formno. NITR/I
all student projects with

All departments will provide financial support in

possible commercisable outcome.

" _ . i i . . ) . " e oL 'ks with a

The institute will provide additional funds with highes outlay for project work

commercial potential,wherever necessary.

/mewsletters and maka necessary announcements 10 various
advancements on

The TPC will bring out brochures
gards to

media for creating awareness among academic community i re el
. . b4 - ’(1
technology, patentable and commercial technologies, 1P laws and amendments and lege
aspects related to 1P,
; i
i ¥ ¢ { ) i '
“
o
]
-
5ese?rfh Programme 135
.
: A il e R e
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Proposals for patent application

e actitioners on P
< . o eciontists and practitionct:
Ihe 1PC will conduct seminats, workshops, talks by eminent _‘.uum.sl. ; s “11
. . : e areater participation.
related issucs,and shall organize student groups (o create greaterp rhcIpd
; PR i «claration in form no.
Al the time of submission of thesis, cach student must sign and qubmit a declar

NITR/IP/4 (o Prof=In-Charge (1P).

Faculty members, technical stall and students interested 1o proleel their intellectual Cf‘Cil[I'()ﬂT
under [P law of the land may apply o professor-in-charge (IP) using the Invention an¢
Technology Disclosure Form(Torm No. NITR/P45).

a mecting for cvaluating the
bers agree to file for

Professor-in-charge(1P) will draw the attention of [PC members n
d legal cntitics to g0

IP substance for possible protection within (wo wecks. 17 the mem
protection, the IPC will approach appropriate Government, private an
forward with protection of the IP with due reccommendation from Dircctor.
‘ . ) . i . - (itute from its non-
The expenditures for protection of 1P substance will be borne by the Institute from
plan “administrative expenses” head.

> . . : N . 5 : NG i i he
If the IP substance is not fully devcloped for possible protection, IPC will guide th
originators whercto improve it. IPC may also give guidance on drafting the Patent forms e

even with provisional specifications.
atent search while filling up the patent form.

The Institute shall bear all the charges for p
and the Institute.

If the patent is granted, it becomes the joint property of the originator
artner for commercialization of the

The Institute has the prerogative of finding a suitable p
patents for firsttwo years from the date of grant of the patent.

After two years, the originator may choose a suitable partner for commercialization of
intellectual propertycreated by him/her. However, benefit sharing mechanism will be adhered
to as per Clause no. 5.3.1. The originator, before going for technology transfer on his own,
must seek the pf;'rmissiop of IPC. T he IPC should su;ive to dispose off the matter within, two

weeks.

-

Archiving theses containing Intellectual Property with commercial potential

Theses submitted by the students may have potential TP substance. It should be protected and
t of humanity. Therefore, the students must come forward

commercialized for greater interes
otivate the students to wofk on patentable technologies. The

and the supervisors must m
student submitting a thesis must give a declaration in the Form no. NITR/IP/4.

The IPC will examine all the theses and find the suitability of protection of [P created by the

students.

The Tnstitute will also try for potential commercialization when a patent is granted. However
the Institutehas the prerogative of commercializing onlyifor the first two years from the date
of grant of patent. The revenue sharing mechanism will be adopted as per Clause 5.3.1. -~
If the Institute does not show any interest for patenting an invention contained in a thesis, the
student may go for protection with formal information to the Institute. In such case, the thesis is
protected and not disclosed to anyone for a period of one year afler such a request is received

oen,
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Form No. NITR/IP/1

National Institute of Technology
Rourkela

Undermking to be signed i)y all academic and technical staff
joiningNational Institute of Technology, Rourkela

This is to declare that 1 have read and understood the policy of the National Institutc ol
Technology, Rourkela with respeet (o intellectual property and the rights therein, titled
[*Policy’] and that I agree to be bound by it and Lo follow its provisions during the period of my

employmentby the Institute.

I agree to report, disclosing full details, to the relevant authorities of the Institute any
patentable or commercializable intellectual property that 1 may gencrate or participate 1n
generating in accordance with the provisions of the Intcllectual Property Policy.

(Strike out whichever is not applicable)

(a) I certify thatI am at present under no contractual obligation with any person
ororganization, which are in conflict with the Policy.
or
(b) I am al present under the contractual obligations detailed below:

e
-
-

(attach a separate sheet, if necessary)

I agree to share all intellectual property gengrated during the course of my work with the
Institutein accordance with the Intellectual Preperty Policy of the Institute in vogue at the time

of creationof the intellectual property.

I undertake to behave with dignity and broadness of mind while sharing intellectual property
rights with my coworkers — students, faculty, technicians and other supporting staff as well as

Visitors.

Name

Designation

1

.
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Department 3 (Signature)
Employment Code  : Date
t
?
“ ‘ [
1 . 3
.
: ) { « " : i . { ( "
-
[}
]
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[Form No.NITRIPIZ__|

National Institute of Technology
Rourkela

Under'taking by a person engaged by the Institute
under“Work for hire” terms

I
’ hereby certify that the work:

(the “Work™; attach

additiong nol B M e : 3 . .
e onal sheet if' necessary o accurately describe the work) is specially commissioncd by
Nationz st 3 g . " i

onal Institutc of Technology, Rourkela and is to be considered a “work for hirc”.

I undertake that during the course of my work, I shall not use any material protected under copyright
laws-beyond the scope of fair use except those for which explicit permission of the owner has been
obtained. Further, 1 am not entitled to reproduce clsewhere any potential copyrightable material
generated during the period of this agreement or after its termination except that which falls under
fair use. I shall retain only moral rights to this material. Furthermore, no patentable
invention/technology/innovation/trademarks developed by myself, and others 1 shall be working
with, will be disclosed by me to any other party upon termination of this agreement. 1 understand
that any prior disclosure by myself, directly or indirectly, either during the period of this work-for-
hire agreement or after its termination, shall render me prosecutable as per laws that may be in

force at the time.

T hereby assign and/or transfer to Institute, absolutely and forever; all rights related o intellectual

property generated during commissioning of the work or after its termination.

dayof_ (month), (year)

Signed this
Name:

Address:

Work-for-hire agreement tenable at Department:

In the project:
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Form No. NITR/IP/3

National Institute of Technology
Rourkela

Initiating work on Patentable Technologies
4

Declaration by the Student(s) engaged in Project / Dissertation works

Roll No. __ and

I/'We, Mr./Ms./Dr.
re gistered

Mr./Ms./Dr. | Roll No.:
as research scholar or student of programs such as B.Tech./M.Tech./
M.Tech.(Res) / M.Sc. / Ph.D / D.Sc. in the Department of __,
National Institute of Technology, Rourkela (hereinafter referred to as the
“Institute”) do hereby declare ~ that ~ I/we  shall  start working
on a project entitled

I/We declare that :
1. I/We shall respect the intellectual property of others. I/'We shall not

knowingly or unknowmgly use any protected mventlons / designs /

materials / mtegrated c1rcu1ts held by othexs for ou1 purpose without - '

! Paying the license fee. - ER AR AR i

2. UWe shall not use any unlicensed modeling /- drafting / word
processing /programming software for my/our purpose.

3. I/We shall not use any material protectc-;d under copyright law except

beyond thescope of fair use for our purpose.

4. 1/We shall request IPC for helping us for patent search for our work,
the cost if any being borne by the Instityte.

5. In the course of project work, if any IP is generated I/we shall
proceed as the IP policy of the Institute for possible protection and

subsequent commercialization.

} ¥
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Name of the Student Name of the Student

Signature of student Signature of student

with date 4 with date
Name of the Supervisor
Signature of the Supervisor with date

Signature of the Head of the Department with date

5L
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Form No. NITR/IP/4
National Institute of

LECHMDIORY, . e ]

Rourkela

Handling and Ar'chiving of Theses and Dissertations
submitted to theNational Institute of Technology, Rourkela

T e T TR Y A A //‘

Declaration by the Author of the Thesis or Dissertation

I, Mr./Mrs./Miss/Dr. | Roll.10;, s e s, i
ch./

registered as a research Scholar or a student of programs such as B.Te
M.Tech./ M.Tech(Res)/ M.Sc./Ph.D/D.Sc in the Department of
National Institute of Technology, Rourkela (hereinafter referred to as the

‘Institute’) do hereby submit my thesis, entitled: )
(herein referred to as

‘my thesis’) in printed as well as in electronic forms for holding in the

library of records of thelnstitute.

I hereby declare that:
1. © “The electronic version of my thesis submitted herewith*on CD{ROM e
LA N E | ‘. ] P
€+ ¢ isid PDF format. * ' i ¢ =

My thesis is my original work of which the copyright vests in me and

2.
my thesis does not infringe or violate the rights of anyone else.

3 The contents of the electronic version of my thesis submitted
herewith are the same as those submitted as final hard copy of my
thesis after my viva voce and adjudication of my thesis on___(date).

4. I agree to abide by the terms and conditions of the Institute Policy on
Intellectual Property (hereinafter Policy) currently: in effect, as
approved by the competent authority of the Institute.

5 I agree to allow the Institute to make available the abstract of my

7 . v, § y v
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thesis to any user in both hard copy (printed) and electronic forms.
For the Institute’s own, non-commercial, academic usc I grant to th'c
Institute thenon-exclusive license to make limited copies of my thc‘sls
in whole or in part andto loan such copics at the Institute’s discretion
to academic persons and bodies approved from time to time by th'e
Institute for' non-commercial academic use. All usage under this
clause will be governed by the relevant fair use provisions 1n the
Policy and by the Indian Copyright Act in force at the time of
submission of the thesis.

electronic

I agree to allow the Institute to place such copies of the ‘
y the

version of my thesis on the private intranet maintained b

Institute for its own academic community.
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10.

11.

l aoree . y . . c
nb?u to allow the Institute to publish such copics of the clectronic
versi : - . e
on of my thesis on a public access website of the internct.

If in the opinion of the Instityte my thesis contains patentable or
copyrightable material and if the Institute decides to procecd with the
process of securing copyrights and/or patents, 1 expressly authorize the
.Instimt,e to do so. I also undertake not to disclose any of the patentable:
mtellectual properties before being permitted by the Institute to do 0, or
for a period of one year from the date of final thesis examination,
whichever is earlier.

In accordance with the Intellectual Property Policy of the Ihstitute, ]
accept that any commercialisable intellectual property contained in my
thesis is the joint property of myself, my coworkers, my supervisors and
the Institute. I authorize the Institute to proceed with protection of the
intellectual property rights in accordance with prevailing laws. I agree
to abide by the provisions of the Institute Intellectual Property Right
Policy to facilitate protection of the intellectualproperty contained in my

thesis.

If T intend to file a patent based on my thesis when the Institute does
not wish so, I shall notify my intention to the Institute. In such case, my
thesis should be marked as patentable intellectual property.and access to

"y thesis s restricted. No ‘paft.of my thesis should be’disclosed byl the

Institute to any person(s) withoutmy written authorization for one year
after my informing to the Institute to protectthe IP on my own, within 2
years after the date of submission of the thesis or theperiod necessary for

sealing the patent, whichever is earliest.

Name of student: Name of supervisor(s):

Signature of student: Signature of supervisor(s):
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Signature of the Head of the Department
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SINo.

Invention

Acad yr

[Forvisiting seientists, please give de

Codeor
Roll No

3. Brief description of the invention: (How this inv

4. Detailed description of the invention

e »

State of prior art

Name Employee T

Rourke

Sl. No.

Position

For Office use only

Proposal ID
| Date 0

NITR/IP!

Form No. NITRIIP/S

la

and Technology Disclosure Form

Depart ment

3

fReceipt:_____———

National Institute of Technology

Title of the
invention:

Inventors:

ails of substantive employer.]

Email

e

-

machines, ¢

(a) Prevailing state of the art?

(b) Literature search rclating to thi

documentation, and reprints of publications.]

(c) Prior

ention relates 1o new
ompositions of matter etc. )

documentation, and reprints of patent documenis: if a computer

resorted fo, please give the web site

e

[])_'()C(.’_S'SL’S, S)/‘S((’/IH‘,

-
oy
P

s invention? [Please include a copy of the resulting

art/patent search relating o this invention? [Please include a copy of the resulting

database scarch has been

details and the Key Words used in the search.]

Description :(Describe the inventiotso that other Instifute faculty who are knowledgeable in the field

can evaluate its technical and commercial merits.)
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5. Funding ang support

1 Was there
: Wi cre significant use of Institute cquipment and facilities? Yes/No
. Vas the y
¢ invention supported by research grants/contract from external sources?
Yes/No

T . .
ITYES, please give details :

(a) Sponsor: '

(b) Grant/contract no, }

(c) Period of grant/contract :

(d) Principal mvestigator and co-investigator:
(even if' thev are not inventors within l/w pm\lcw of this document and-will not share the credit
androyaltics)

(e) Has the sponsor been informed of the mvenlxon’7 (staie whether required under

g ant/cont actavard conditions)
() Was the work done under any other agreement? Give details.

6. Information for protection of 1PR: conception and disclosure (Accurate data is requiired

as priordisclosure may a ﬁect possibility of obtaining patent rights.)

.| Date . ' | References/comments

N 1

B
i i

Date of conceptjon of this ¢ ¢ { ! ¢ A
invention.Has this date been
documented?

If so, where and how?

Has this invention been presented at N
seminars/discussions other than those which
form the requirement for the degree

program of the student?

Please provide the anticipated date of
submission for publication or
communication  for  presentation  at
seminar/conference etc. (Should not be
earlier than one month from thisdate)

Has the invention"begn reduced to practice?

. . £
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7. Commercial potential

Possihle 1ene o o~ — schnology
Possible uses or application arcas or products that may embody some aspects of the te £

g . . i T e anics) :
List of probable users ol the technology (class of industrics/organizations or target comp? )

. ‘ . . . : - (target
List of probable organizations who may be interested in technology transfer (targ

industrics orcompanics or other oraganisation) :

v
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Y

of industry.
[evels, import

Potential marketability including commercinl - suggestions |viable size
equipment, rawmaterial and manpower requirement under different skill
component, exportpotential, other relevant economic information |

8. Prior disclosurc and possible intent :

Has the invention been disclosed to industry representatives or their partics!

Has any commercial organization shown interest in this invention? Give details.

9. Development Stage :

; : : 3 oealates b -ci ilization and
What is the current stage of development of the invention as 1t relates to commercial atilization

marketability :

Embryonic
Partially

developedFully
developed

10 Potential for mternatmmlpatent . 4 ‘g .

" Does the invention have significant commercial potennal in forelgn

countries?If so, where? Give details.

11. Declaration :

[/We declare that all statements made herein are true to the best of my/our knowledge. 1/We
hereby agree to hold the right of intellectual property of this invention jointly with National
Institute of Technology, Rourkela. National Institute of Technology, Rourkela will share any
royalty income derived from the invention with the inventor(s) according to the IP policy of the
Instituté in force. Intellectual Property of this invention will be protected by National Institute of
Technology, Rourkela from time to time based on its merit and commercial viability.

[ SINo. J Name ‘ Signature Date Place —‘

G Scanned with OKEN Scanner

¥



o it

o

Ls.

>

.

Tn

X

>

L3 G o TR & TR o TR o)

Rl o)

-~

¥

G Scanned with OKEN Scanner



T

b
&

S—

M/

A

Note:

(1) A patent confers the right upon an inventor (o commercially exploit an invention for a
limited period of time. Patent can be lost by disclosure of the details of an invention 1o tI}c
public before the filling of"a patent. Unlike copyright, patent is not an automatic right. "lo
obtain a patent, the proposed invention should be novel (not published clsewhere), inventive
(not obvious to persons familiar with the state of art) and industrially applicable (should
have utility). Once the patent is sealed, the patentee can sue for damages anyonc who
attempts to exploit tht patented invention without the consent of the patentee.

(2) This document should be prepared with due care. The formal patent application will be
prepared only from the information provided herein.

(3) The completed disclosure form with annexures should be submitted to :

Professor-in-Charge (1P)
National Institute of Technology, Rourkela

-
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Rourkela

Form No. NITR/IP/S5A

National Institute of Technology

Invention and Technology Disclosure Form

1. Title of the inventi

2. Inventors:

.

(Summary)

on:

[For visiting scientists, please give details of substantive employer.]

! i . )
SINo. Name Employce Position Department Email
Code
. \

2 or Roll No -
L R MR,
-
< .
I S

3.. Brief description of the invention: (Not to exceed 100 words)

f 7
1

¥ &

(.'(‘. .;Z ;

4. Prevailing state of the art:

(a) Details

of Patent search sites or other resources.

rds used for patent search.

(b) Key wo
(c) List of patents related to present invention.
5. Novelty

(} Scanned with OKEN Scanner
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6. [nventivencss

7. Advantagcs

g, Commercial Potential ¢ (List of organiz

]
9. Signature of Inventor(s) with date

ation with possibl

o interest in the nve

ntion)

-
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[ Form No. NITRIIP/6 l

National Institute of Technology
Rourkela

Mutual Secrecy Agreement
between
NIT Rourkela and collaborating Institutions

This agreement is between National Institute of Technology, Rourkela (the provider organization)

and/or  provider scientist(s),jointly  called the first
party, and the organization

(the recipient organization), the second party.

1. The first party is the owner of the invention called

(description) and/or owner of certain, technical data/process technotogy/other information

(proprietary information)developed through their own efforts.

(name), the second party, is the owner
(description) and for certain technical
developed through its

The organization
ofthe invention called
data/process technology/other information (proprietary information)
own business and R & D efforts.

2 The invention and/ or the proprietary information of the provider scientist(s), NIT Rourkela and

(organization) is proprietary and confidential and not public knowledge: This will be disclosed to one

: 4 .
another under the terms of this agreement. . i - - ) p
H £ P | { 4 i .

4 £
consider it desirable for each other to have access to above

3. The parties to this agreement )
for discussing and evaluating possible collaborative

invention/proprietary information

research and development work and/or licensing activities relating thereto.

Therefore the parties agree as follows: )
. All invention/proprietary information as used in this Agreement provided by one party i
proprietary and confidential in connection with evaluation of invention and/or proprietary
information for collaborative R & D and/or licensing work. These are disclosed to onc
another inwriting clearly marked confidential OR arise out of discussions during visits to
laboratory/plants or any other facility of either party, and reduced to writing within thirty
(30) days of such discussion. The date and time of the visit and personnel present during the

visit should be recorded in writingby both parties. )

« All parties agree to hold in confidence any or all invention/proprietary information
disclosed andfurther agree not to disclose the same to third parties or use it for any other
purpose other thandiscussion and internal evaluation provided in this document. However,

(} Scanned with OKEN Scanner



either party may disclose the invention/information/technical data/technology to its own
employees assisting that party inmaking an evaluation, provided that all such employees

shall have agreed to be bound by the scerecy terms of this agreement.

The recipient of tangible products or materials consisting invention/technology from the
1gible products or

other party agrees not to analyze or have a third party to analyze such tat

materials.

of the disclosing party
(90) days after the
aluation or

All invention/proprictary information is and remains the property

and mustbe returned, in a form suitable to be returned, within ninety

disclosing party makes a written request for its return or at the conclusic of ev

termination of thc Agrecement.
The evaluation period during which information will be exchanged will be ordinarily onc

(1) yearfrom the date of signing this Agreement unless extended by mutual consent ol the

partics in writing.

i) [ i i ] 1 H . /. 29 § o) itk S=czoninie ot W
I'he foregoing obligation with respect 1o invention/proprictary nformation received l'_
vent ol ternination ol

any party who are signatories to this Agreement diall survive in the ¢

this agreement.
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This  agreement is effective as ol and  shall terminate on

nt through mutual consent, in writing,

. The two parties can extend the agreeme
(his Agrecment at its

andthe extension period shall be on a yearly basis. Either party may (crminate
discretion immediately upon written notice to the other party.

This agreement is signed on x p._between:
NIT, Rourkela
Organization:
(Name of signatory) : (Name of signatory)
Designation : Dean (SRICCE) Designation
Addvress : National Institute of Technology Address
Rourkela - 769008
. 3 { t . i 1 i { 0
i
1

@ Scanned with OKEN Scanner



scientist(s)
organization
party.

The Material

National Institute of 'l‘echnolog(fj“m No, NITRIEY

Rourkela

Letter of Agreement between NIT Rourkela and collaborating
institutionsfor Transfer of Proprictary Materials
[ 4

This agreement is between National Institute of Technology, Rourkcla (the provider organization)

ccipient
of

the second

and/or provider scientist(s)
[name(s)], jointly called the first party, and the r

[name(s)]

(the recipient organization),

that 1s covered by the agreement includes

ary material of the provider and NIT Rourkela.
scretion, to distribute the Materials

) which is considered as propriet

(description of the material
]a shall be free, in their sole di

The provider scientist and NIT Rourke

to others and to use it for their own purpose.
In response to the second party’s request (or Material, both the parties agree (o the following before

second party receives the Material :
__ (recipient scientist) .working at

in  reséarch to  study

(récipient organization)
1 R B
niof work). The material will be used for

(1) The ‘Material shall be used by

¥
o
i " : RER. (descriptio
and not for use in any product or process

-profit research purpose only
t no cost or with a

teaching and not-for
purpose. The material is provided a

for profit-making commercial

fee ofRs. .
aterial treated by any means will be used in human subjects.

Neither the Material nor this m
¢, release or disclose the Material to any person or

| under recipient scientist’s direct supervision, and

The second party shall not distribut
allowed to take or send

atory personnc
ke to ensure that no onc will be

is obtained from the first party.

(3)
entity other than labor
the second party must underta
Material to any other location unless written permission

(4) The second party is not allowed to have a-third party analyze such tangible products or
ization from the

materials obtained from the first party without written and specific author

first party.

-

(5) The second party will give a brief description of its research program and the nature of usage

(} Scanned with OKEN Scanner



of the material to the first party. The second party will acknowledge the first party before any
publication or presentation based on research results with supplied material.

(6) The sceond party will return all unused material at the request of first party.

(7) The sccond parly agrees to use the Material in compliance with all applicable statutes and
regulations. The material may have hazardous properties. The providers make no
representation and extend no warrantics ol any kind, cither cxpressed or implicd. The sccond
party assumes all liability for claims for damages which may arisc from the usc. storage or
disposal of the Material. However, the first party will be liable to the second party when the
damage is caused by thegross negligence or willful misconduct of the first party.

-
-
-
-~
-
e

R e T 3 T i '
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This agreement is signed on

hetween:

NIT, Rourkela

e
(Namc of signatory)

Designation : Dean (SRICCE)

Address : National Institutc ol Technology
Rourkela - 769008

Organization:

(Namie of signatory)

Designation

Address

.
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| Form No. NITR/P/S |

National Institute of Technology
Rourkela

Letter of Agree Al i
: of Afgl eem‘enl for Developing Educational
laterialMaintained by a Private Firm
(Use PART I or PART 2 as the case may bc)

This agrecment is between Nati i :

iy greement S bLFWLLH National Institute of Technology, Rourkela (the provider organization)

and/or provider subject matter expert(s)
[name(s)], jointly called  the first party, and
the rcoighumisation ‘
the sccond party.

PART 1 : Hiring and Licensing a firm

The  Educational  Material  that is covered by the agreement includes
(description of the

nmle‘nal) which is considered as proprietary material of the subject matter expert(s)
provider andNIT Rourkela.

2. The provider subject matter expert and NIT Rourkela shall be free. in their sole discretion,
to distribute the materials to others and to use it for their own purpose.
3. The subject matter experts undertake that utmost care has been taken to avoid any

copyright infringement while developing the educational material except the amount

«

permissible as governed by fair use.

P
E v

K P < #
4, The4 second party wil‘] be paid an amoimt of Rs. for the peri:)d _
months/years for (i) maintaining, (ii) distributing, (iii) popularizing and (iv) marketing
(tick the correct choice) the educational material stated above. The second party agrees to
work only in the mode of expression for the purpose assigned to it as mentioned above.

Whatever may be themode of expression, the second party also agrees to ensure that it will

restrict unauthorized copying of the materials.

If the materials are available in internet, the second party must display “Terms and

Conditions” for use of the materials and “Disclaimer Policy” in regard to warranty in the

home page of the website. The reliability, consistency, speed and security of the materials

in internet is hereby cnsured by the second party in accordance with discussion with

subject matter experts (documented in the minutes of meeting no. , dated_ ).
However, the second party may mention its identity by describing as “maintained by
2 13 B ’ l
, “marketed by ” as the case

may be. The second party further agrees to provide the feedback from the readers to the

subjectmatter experts.

¥
q ¥
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The second party is not permitted to modily any content in the supplicd materials by
themselves or through a third party during or after termination of this agrecement. The
subject matter expert orany other person authorized by NIT Rourkela has the right to

modify the contents of the materialsas and when need arises.

The second party will return the materials to the first party after termination of this agreement.

The agreement can be cancelled by cither party at any point of time.

4

PART 2 : Selling to a firm

agreement includes

covered by  the
(description of the

The educational — material  that s
the subject matter expert(s)

material) which is considered as proprietary mate‘rial of
. .

provider andNIT Rourkela.

& Scanned with OKEN Scanner

o~




The second party will pay an amount of Rs. P T fa

] logal ngh.l of copyright of the material mcm for n1z|liI|:lla'ijl;lil|iZ k()l]l'if)lt:i::]l::f

/ 0y ¥ e o, Rt . ~ . [ . 3

' {;‘;P“‘ld:z‘gé 'dl.:d m‘?lit‘tlng in .lhc form (i) print media, (i) multimedia and (iii) internet.
he second party agrees todeal in the mode mentioned above and not in any other mode.

™

The second parly is permille n
parly is permitted to modify the contents of the supplied materials cither

3.
through thesubject matter expert or a third party on payment basis.
The suly atter expert ¢ :

4. bicct matter expert and NIT Rourkela have the moral right to be recognized as the credtor.

5. The s‘ubjccjl n-mltcr experts undertake that utmost care has been taken to avoid any
copylhlgl-u infringement while developing the educational material except the amount
permissible as governed by fair use.

t 1 ]

This agreement is signed on _- between:

NIT, Rourkela Organization:

(Name of signatory) (Name of signatory)

Designation : Dean(SRICCE) Designation

. 2
if * o ¢
¢ Address ¢ , 3

{  Address : National Institute ofiTechnology
Rourkela - 769008
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