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Currently...

There are two basic types of Search Engines

- Indexing Search
- A local Indexing Search creates an index from a repository of records, often
on a "just in case” basis. The repository may be local (publisher, aggregator,
etc.) or may be as wide as the whole Web (Bing, Baidu, Google, etc.);
- Proprietary web index, such as Bing, Baidu, Google, etc.;
- Open Source Search (OSS) server, such as Apache Solr.
* Federated Search
* A local Federated Search translates the user search and sends it to a
number of remote Indexing Search Engines, and co-ordinates the results.
Since there is no index this is an ad hoc, “just in time” search for each user;
- Only proprietary systems, largely due to the ongoing maintenance cost of
the Connectors to the remote Sources;
- Muse, with its unique connector technology does this and is properly fit in
the Federated Search category.
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Problems and Opportunities

Both types of Search Engines have their strengths and
weaknesses

- Indexing Search
«  Weaknesses
* Not all publishers provide meta-data;
- Lack of transparency, what is being indexed (which Journals/Databases), what
period is covered;
Out of date records due to delayed record indexing;
Only metadata is indexed;
Large, resource consuming software systems;
Records are indexed and their index possibly never used;
- Maintenance of the index is an administrative chore due to various delivery
formats and types;
« Strengths
« Having all records in the result set;
- Facets features and filtering;
- Browsing features;
* Query suggestions, spelling; MUSE
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Problems and Opportunities

- Federated Search
- Weaknesses
- Inconsistent search results, depending on the Source;
- Slow response times
« because of the extra communications involved;
- because of the need to process every result record for normalization;
- Incomplete coverage;
- Unable to rank results well (meta-data differences, lack of info);
- Brings only a limited number of results from each searched source;
- Strengths
- The returned records are up to date, e.qg. the latest information is immediately
available with no efforts at all;
- Integrate publisher platforms on various protocols: Atom, HTTP/HTML,
HTTP/XML, JSON, NCIP, OAI-PMH, RSS1.0, RSS2.0, SIP2, SQL, SRU, SRW,
Telnet, Z39.50;
« The returned records match the native platforms;
« Specialized research: medical, legal, etc.;
- Wide range of subscribed content.

mUSE
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Moving Forward

Combine the strengths of Muse Federated Search platform with an available, high
performance local Indexing Search to give the best of both worlds, without the
drawbacks of either.

«  Combine standard Indexing Search and Federated Search to optimize the powers of
both;

« Run them together to give rise to MuseKnowledge™ Hybrid Search (MuseKnowledge™
HY) which provides a next generation answer to the current problems;

- Index records into Apache Solr and store the actual records content in database
(MongoDB);

- Search the index and retrieve the records from the database;

« A harvesting component must exist to collect the initial set of records and incremental
updates;

« Muse Control Center is the engine that drives the harvesting.

MUSE
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MuseKnowledge™ Hybrid Search:
- Muse Harvesting Components

- Harvest records from Muse Harvesting Muse Federated Search

publishers; OAI-PMH
M
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and/or MARC records;
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getting records up to
current date;
© Incremental Ir\w\' ,"/ Search index
gests Ingests
1 1 lMuse records MARG/records
harveSt.Ing_ for gettlng 8\'\\_ f/’ Retrieve regults
the periodical Muse Central Index ~ / from storpge
updates; 7
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- Muse Central Index - »| Apache Solr
. i Ingester task TEEonE (index)
- Contains the index LUTenEns
Muse records
(Apache Solr), storage Muse records ot o e
(MongODB) and the delete records = (;ggige)
ingester tools; Muse Control Center
{automates ingestion)

« Records brought by the Harvesting Component are processed by the
ingester tool which indexes them and stores their content in the storage;
* Muse Federated Search Component MUSE
« Runs Muse Applications for end-users;
« Source Packages that search the index and retrieve the records from the

storage.
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MuseKnowledge™ Harvesting

MuseKnowledge™ Harvesting is a functional system that is used to harvest
records for a MuseKnowledge™ Hybrid Search System. More on
“"MuseKnowledge™ Harvesting Overview.pptx”.

- Harvesting Connectors
« Screen scraping;
- Database (JDBC, DBF local binary files);
¢ Custom XML (HTTP or local files);
- MuseHarvesting Application
- Runs the Harvesting Source Packages;
- Allows advanced editing of Muse Alerts;
Muse Alerts
« Used to run the predefined searches for harvesting;
- Allow granular time searches on minutes, hours, days, months, years;
- Writers
- Local files;
*  Muse Control Center
- Used for scheduling system tasks such as harvesting operations;
< Supports other types of operations like FTP transfers, email and custom scripts;
Complex workflows can be implemented via scripting. MUSE
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MuseKnowledge™ Harvesting

Main MuseKnowledge™ Harvesting components in a workflow diagram

Muse Control Center
{automates harvesting)

Download fil Saves files MARC
ownloads newfiles
FTP task (X) - Records
from FTP to disk (|0Cﬂ| ﬁIES}
Fublishes
IMARC fecords
to an FTP server
Publisher,
atalog, etc
Launches connector Launches writer to export
to harvest data fromY || yarvesti records harvested for Y
for a specific period L from WorkRoom to disk

Exports records

WorkRoom

OAI-PMH - Saves records
Server | in WorkRoom
Publishes

Dublin Cofe records
to an OAI-PMH server |

Publisher,
alog, et
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MuseKnowledge™ Harvesting: OAI-PMH

« About OAI-PMH
- OAI-PMH stands for "Open Archives Initiative Protocol for Metadata Harvesting";
- Protocol developed for harvesting (or collecting) metadata descriptions of records
in an archive so that services can be built using metadata from many archives.

« Publishers expose structured metadata via OAI-PMH;
« It uses XML over HTTP;

« Support in MuseKnowledge™ Harvesting

« A Harvesting Connector for OAI-PMH protocol is available in Muse. It can harvest
data selectively (date range), in oai_dc metadata format;

- OAI-PMH Source Packages exist: EmeraldOAI, NatureOAI, ArXivOAI, etc.; Generic
Source Packages are also available.

mUSE
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MuseKnowledge™ Harvesting: MARC files

- About MARC records
- MAchine-Readable Cataloging;
- Library catalogs keep records in MARC format;

- Libraries provide MARC records using various methods: FTP repository, HTTP, email,
etc.;

¢ Support in MuseKnowledge™ Harvesting

« MuseKnowledge™ Control Center is used to download MARC files from FTP; Custom
scripts can be written to download MARC from HTTP;
« Once MARC files are obtained they are indexed;

« When indexing MARC records, the following fields are used to determine the status of a
record:

- The record id is obtained by concatenating the Control Number Identifier (003) and
Control Number (001) fields;

- The record datestamp is obtained from the Date and Time of Latest Transaction
(005) field;

 The record deleted status is obtained from the MARC record leader. If a record is
marked as deleted, it will also be deleted from Muse Central Index.

mUSE
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MuseKnowledge™ Central Index

MuseKnowledge™ Central Index is a collection of pre-harvested metadata and full
text that is searched by the MuseKnowledge™ Hybrid Service.

 The record format used is a Dublin Core-based schema;

- Can index e-book and article metadata, catalog records, and other information
harvested from institutional repositories and other digital collections via the Open
Archives Initiative Protocol for Metadata Harvesting (OAI-PMH).

« Index
« Apache Solr is the most popular enterprise search engine;
- Storage

- The storage keeps all the records available in the Muse Central Index;
 MongoDB is a popular database engine.
- Ingester

« The process of adding or updating records in Muse Central Index is called
ingesting;

« The MuseKnowledge™ Central Index Ingester can handle MARC records and Muse
records;

« Ingested records are indexed in Apache Solr and stored in MongoDB.

mUSE
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About Apache Solr and MongoDB

Apache Solr

« Open source enterprise search platform built on Apache Lucene™ - java-based indexing
and search technology;

- Powerful matching capabilities including phrases, wildcards, joins, grouping and much
more across any data type;

- Schema driven indexing;

* Providing faceted search and filtering, query suggestions and spelling;

« Support for multi-tenant architectures;

- Performance optimizations, scalability;

- Great developer and user community.

MongoDB

- Fourth most widely mentioned database engine on the web, and the most popular for
document stores;

- Free and open source cross-platform document-oriented database; NoSQL database,
JSON like documents with dynamic schemas;

- Provides field, range queries, regular expression searches. Queries can return specific
fields of documents and also include user-defined JavaScript functions;

- Internal index for quicker retrieval of records;

- Provides high availability with replica sets; MUSE

- High scalability using sharding.
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MuseKnowledge™ Hybrid Search: Setup

- Evaluate the list of publishers from metadata availability point of view;

- Contact them for confirming and getting the metadata. Clarify the delivery of the
periodical updates as well;

- Set up the harvesting:

- For OAI-PMH delivery load the corresponding OAI-PMH Source Packages into the
MuseHarvesting Application and create the Muse Alert with the needed details,
such as the extraction time frame. In MuseKnowledge™ Control Center setup
and configure the Muse Alerts Task to run with the desired frequency for the
saved alerts;

- For MARC records delivered via FTP, set up in Muse Control Center an FTP
download task.

- Set up the ingesting:

« In MuseKnowledge™ Control Center create and configure tasks for each
harvested resource; Done via an Ant type task which calls the Muse Central
Index Ingester tool with the following mandatory parameters:

* Solr URL;

«  MongoDB URI;

- ICE Records folder (for OAI-PMH harvested records) or MARC files location;
« Searching:

- In a MuseSearch (or MuseKnowledge™) Application add and configure MUSE
MuseCentrallndex Source Packages;

« Generic Source Packages are also available.
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Linking to Full Text

- Mandatory to link to publisher’s platform for the full text;

- Usually the provided metadata contain URLs to link to the record/journal/book on the
native website;

- If an URL is not available build one dynamically if possible. If a DOI identifier is
available use it to form the URL to a DOI System Proxy Server, like dx.doi.org;
Example:

http://dx.doi.org/10.1109/JSEE.2013.00023

- Authentication to the publisher’s platform needs to be addressed as well; This is done
with MuseKnowledge™ Proxy rewriting, e.g. all record URLs are being custom
rewritten by appending it to the proxy prefix URL. Example:

http://PROXY_HOST:PROXY_PORT/ProxyApplication?qur/=RECORD_URL

«  The MuseKnowledge™ Proxy Application (ProxyApplication) must contain source
profiles that cover the rewriting of all publishers URLs. A source profile for the
dx.doi.org resource must exist as well;

« The authentication mechanism to the MuseKnowledge™ Proxy Application must be
considered as well: User/Password files, client IP addresses, client referer URL,
standard or custom authentication methods (LDAP, IMAP, SQL, FTP), SAML, HMAC;

mUSE
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http://dx.doi.org/10.1109/JSEE.2013.00023

MuseKnowledge Hybrid Search
Demonstration

- List of Publishers: Springer/Nature, Thomson Reuters, Elsevier, Wolters Kluwer,
Emerald Insight, IET, SAGE/AMDigital, Wiley, Gale, Digital Content Associates (Zinio,
Atomic Training, Rosen Digital, InfoBase, ME Books, PressReader), RSC, Britannica,
DarAlMandumah, Discovery, IEEE, Cambridge University Press, Ebsco, ProQuest;

*  OAI-PMH providing publishers: Nature, Emerald;

- MARC files providing publishers: Springer, Wolters Kluwer, IET, SAGE, AMDigital,
Gale, RSC, IEEE, Ebsco, InfoBase;

* Harvesting:
- Harvesting Application: MuseHarvesting, Source Packages installed: EmeraldOAl,

NatureOAl;
*«  Muse Alerts set:

My Account

Search Oplions  Search Sources Saved Searches  WorkRoom  Alerts  Vecabularies User Properties  Sign In

Alerts Create New Alert | [Z)
Guery Description Status Expires Interval Actions
1. * #LIMITERS -DATHrelation=">="] 1804-11-17 Enabled 2017-2-14 108y Renew | Edit | Delete | Dissble More Details »
AND :DATE[relstion="<="] 1884-11-17 .
« Less Details Run: Searce
Display: Meters
2 *# IMITERS :DATHrelafion="=="] 2018-08-22 Enabled 2017-2-15 1Day Renew | Edit | Delete | Dissble More Details »
AND :DATE[relation="<="] 2016-0&-22 - Saarch
« Less Details Run: MUSE
Display: Meters
Close Window
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MuseKnowledge Hybrid Search
Demonstration

«  Muse Control Center tasks loaded:
- For OAI-PMH harvesting

Emerald - Harvest 0wl Record processing for Emerald.
4 | & Mlerts Idie
Start Delete Copy Edit Report

22 {f | | Matura - Hanvest 04l Alarts Dane Historical record processing for Nature.

« Ingesting:
- For OAI-PMH and MARC files;

1 J}| | Muse Control Center Scheduler Scheduler FRunning ‘This task generstes time evants for the cther tasks o trigger 2t different moments of time (hourly. daily, weskly or manthly).
2 & 0 Resst Ant il No description available:

3 i &  SpringerProtocols - Ingest MARC Ant idle Record ingesting for Springer Protocols.

. Ao Em::- Halv;!:;:\ - S e - Record processing for Emerald.

5 ) | | Emerskd - Ingest XML Ant idle Record ingesting for Emerald.

8 i & AMDigitsICPA - Ingest MARC Ant idle Record ingesting for Adam Matthews Gonfidential Frint: Africa, 1834-1966

7 fi §) | AMDIgitsICPME - Ingest MARC Ant Il Record ingesting for Adam Matthew: Confidential Print: Middle Ezst, 1828-1950

] ) | | IEEE-Ingest MARC Ant idle Record ingesting for IEEE Xplore Digital Library.

g {i &  RSCBooks - Ingest MARC Ant dle Record ingesting for RSCBooks.

1§ GaleMiddieEastrablsrasi - Ingest MARC Ant idle Record ingesting for Gale: the Middie East Online: Arab-israel relations, 1817-1970

11 fi| I | GaleMiddieEastirag - Ingest MARC Ant idle Record ingesting for Gale: the Middie East Onling: Iraq, 19141874

12 | i | | GaleNGMA - Ingest MARG Ant Il Rcord ingesting for Gale: National Gaographic Magazine Archive

13 { §# SAGEKnowledge - Ingest MARC Ant Idle Record ingesting for SAGEKnowiedge.

14 fi I Ouid-IngestMARC Ant idle Record ingesting for Cwid.

15 | {i| {} | EbscoAmbWorldResearch - Ingest MARG Ant Il Record ingesting for Ebsco Arab World Research,

16 | fi| | EbscoPrimarySesrch - Ingest MARC Ant il Record ingesting for Ebsco Primary Search

17 | fi| {} | EbscoMiddieSearchPius - Ingest MARC Ant il Record ingesting for Ebsco Middle Search Plus. - -
18 | | EbscoGreenFILE - IngestMARC Ant Il Record ingesting for Ebsoo GresnFILE

18 {t |  EbscoMASUba - Ingest MARC Ant Il Recond ingesting for Ebsco MAS Ultra. mu 5 E
20 | | § | infobaseScienceOnline - Ingest MARC Ant il Record ingesting for Infobase Science Online

21 | fil |  SpringerEbaoks - Ingest MARG Ant il Record ingesting for Springer Ebacks.

22 | 4 §| SpringerPalgrave - Ingest MARC Ant Il Record ingesting for Springer Falgrave.

23 | ff J  Mature-Harvest OAl Alerts Dane Histarical recard procassing for Nature.

24 & J Ant Dane Record ingesting for Nature.

I ThelET - Ingest MARG Ant idle Record ingesting for ThelET.

PAGE 16 COMPANY CONFIDENTIAL © 2016 MUSEGLOBAL, INC. ALL RIGHTS RESERVED




MuseKnowledge Hybrid Search
Demonstration

« Search:
MuseSearch Application with Muse Central Index Source Packages;
Individual Source Packages for each publisher/product:

MuseCentrallIndexEbscoAWR, MuseCentrallndexEmerald, MuseCentralIndexIEEE,
MuseCentrallndexNature, MuseCentrallndexNature, etc. .
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1.0 Basic principles of
Ideal for undergraduate courses, this book provides an introduction to colloid science, based on the applicati
on of the principles of physical chemistry PDF: Adobe PDF Ebook

Publisher: Cambridge, Royal Society of Chemistry, 2007.

Author: Everett, DH. » Sankey. Otto Francis

Subject: Colloid chemistry. — bicssc + Science. — efich

1SBN: 9761847550200 £17.19

1SBN: 1847550207 £17.19

Date: 2007

Royal Society of Chemistry (RSC): Books | Persistent URL @ | Full Record | MARC Display | owdusseber |
aless

Results Per Page: m

[electronic resource] /D H Everett, Other Otto Francis Sanke:

2. 018 Water system science and policy interfacing [electronic resource] / Edited by Philippe P.
Q iler: Contributions by Andre van der Beken [et al].
Epublication based on: 9781847558619, General Introduction Interfacing Science & Policy in the Context of
Selected RTD Projects Links to Water National or Regional Research, Policies & Management Communicati
on and Education Needs Way Forward & Conclusions. This book examines the issue of integrating science i
nto policy, with an emphasis on water system knowledge and related policies PDF: Adobe PDF Electronic bo
ok text.

Publisher: Cambridge, Royal Society of Chemistry, 2009

Author: Quevauiller. Ph, + Beken. Andre van der. » Holmes. John, Dr. » Scott, Alster. - Fragakis, Christos. =
Kramer, Kees J M. « Surridge. Ben. « Harris, Bob.  Ganesan. A « Chapman, Anthony. + Slob. Adriaan F_L. »
Rijnveld Adriaan. - Biils. Jos. - Biind_Michiel - Borowski_ llke

Subject: 333.9115 — 22 - Water resources development — Government policy. - Drought & water supply. — b
icssc « Pollution & threats to the environment. — bicssc « Water supply & treatment. — bicssc « Environment a
nd Ecology. — efich

ISBN: 9781847556622 £169.98

ISBN: 1847556620 £169.98

Date: 2009

Royal Society of Chemistry (RSC): Books | Persistent URL & | Full Record | MARC Display | o urksotvr
zless

3.08 Separation, purification and identfication [electronic resource]. / Edited by Lesley E. Smart. Other
The Open Universiy
Part 1 Chemistry: A Practical Subject: Introduction: Preparation of a Compound-— Separating and Purifying th

9 Skin: Default -

|
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Ofbout & Logoff

Related Queries

peer reviewed science AND reigion
Behavioral Science Journals

More »

Dictionary
science

noun 1. a branch of knowledge or study dealing with a
body ef facts o ruths systematically amanged and
showing the operation of general laws: the mathematical
sciences. 2. systematic knowledge of the physical o
mats.

Britannica Academic

science fiction

science fiction | abbreviafion SF or
scifi - a form of fiction that deals
principaly vith the impact of actual or
imagined science upon society or
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