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What are we going to cover?

Look to the future

Data wrangle static Web pages
from different sources

Explore a few of the mysteries of
OAI-PMH

Understand how to download web
pages

Wrap-up the boot camp
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What is OAI-PMH

A formal definition

“The Open Archives Initiative develops and promotes
interoperability standards that aim to facilitate the
efficient dissemination of content. OAI has its roots in
the open access and institutional repository movements.
Continued support of this work remains a cornerstone of
the Open Archives program. Over time, however, the
work of OAI has expanded to promote broad access to
digital resources for eScholarship, eLearning, and
eScience.”

OAI Staff [1]
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What is OAI-PMH

Currently there are three projects[1]

ResourceSync – a synchronization framework for the web
consisting of various capabilities that allow third-party systems
to remain synchronized with a server’s evolving resources
Protocol for Metadata Harvesting (OAI-PMH) –The Open
Archives Initiative Protocol for Metadata Harvesting
(OAI-PMH) is a low-barrier mechanism for repository
interoperability. Data Providers are repositories that expose
structured metadata via OAI-PMH.
Object Reuse and Exchange (OAI-ORE) – Open Archives
Initiative Object Reuse and Exchange (OAI-ORE) defines
standards for the description and exchange of aggregations of
Web resources. These aggregations, sometimes called
compound digital objects, may combine distributed resources
with multiple media types including text, images, data, and
video.

Emphasize added.
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What is OAI-PMH

From the “horse’s mouth”

Load attached file.
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NASA Reports

How does NASA implement OAI-PMH?

They have a few requests:

Maximum of 100 records per
request

“Heavy” harvesting between
8PM-8AM EST

At least 3 seconds between
requests

Use specific formats

Be polite.

https://www.sti.nasa.gov/

harvesting-data-from-ntrs/

#.Wnpsdl_LDCI

https://www.sti.nasa.gov/harvesting-data-from-ntrs/#.Wnpsdl_LDCI
https://www.sti.nasa.gov/harvesting-data-from-ntrs/#.Wnpsdl_LDCI
https://www.sti.nasa.gov/harvesting-data-from-ntrs/#.Wnpsdl_LDCI
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NASA Reports

Same image.

https://www.sti.nasa.gov/harvesting-data-from-ntrs/#.

Wnpsdl_LDCI

https://www.sti.nasa.gov/harvesting-data-from-ntrs/#.Wnpsdl_LDCI
https://www.sti.nasa.gov/harvesting-data-from-ntrs/#.Wnpsdl_LDCI
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NASA Reports

Starting the protocol (1 of 2)

Using this URL:
http://ntrs.nasa.gov/oai?verb=

ListIdentifiers&metadataPrefix=oai_dc
Results in approx 700 lines that look like this:

<?xml version="1.0" encoding="UTF-8"?>

<OAI-PMH xmlns="http://www.openarchives.org/OAI/2.0/" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.openarchives.org/OAI/2.0/ http://www.openarchives.org/OAI/2.0/OAI-PMH.xsd">

<responseDate>2018-02-07T03:16:58.230Z</responseDate>

<request verb="ListIdentifiers" metadataPrefix="oai_dc">http://ntrs.nasa.gov</request>

<ListIdentifiers>

<record>

<header>

<identifier>oai:casi.ntrs.nasa.gov:20180000827</identifier>

<datestamp>2018-01-31</datestamp>

<setSpec>All_STI</setSpec>

<setSpec>CASI_available_STI</setSpec>

</header>

</record>

<record>

<header>

<identifier>oai:casi.ntrs.nasa.gov:20180000826</identifier>

<datestamp>2018-01-31</datestamp>

<setSpec>All_STI</setSpec>

<setSpec>CASI_available_STI</setSpec>

</header>

http://ntrs.nasa.gov/oai?verb=ListIdentifiers&metadataPrefix=oai_dc
http://ntrs.nasa.gov/oai?verb=ListIdentifiers&metadataPrefix=oai_dc
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NASA Reports

Starting the protocol (2 of 2)

...

</OAI-PMH>

The important part is the identifier field value.
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NASA Reports

With the identifier(s) (1 of 2)

Using the URL:
http://ntrs.nasa.gov/oai?verb=GetRecord&identifier=

20180000827&metadataPrefix=oai_tdc
Results in approximately 30 lines that look like this:

<?xml version="1.0" encoding="UTF-8"?>

<OAI-PMH xmlns="http://www.openarchives.org/OAI/2.0/" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.openarchives.org/OAI/2.0/ http://www.openarchives.org/OAI/2.0/OAI-PMH.xsd">

<responseDate>2018-02-07T03:23:12.426Z</responseDate>

<request verb="GetRecord" identifier="20180000827" metadataPrefix="oai\_dc">http://ntrs.nasa.gov</request>

<GetRecord>

<record>

<header>

<identifier>oai:casi.ntrs.nasa.gov:20180000827</identifier>

<datestamp>2018-01-31</datestamp>

</header>

<metadata>

<oai\_dc:dc xmlns:oai\_dc="http://www.openarchives.org/OAI/2.0/oai\_dc/" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:dc="http://purl.org/dc/elements/1.1/" xsi:schemaLocation="http://www.openarchives.org/OAI/2.0/oai\_dc/ http://www.openarchives.org/OAI/2.0/oai\_dc.xsd">

<dc:identifier>Document ID: 20180000827</dc:identifier>

<dc:title>Using Information from Rendezvous Missions For Best-Case Appraisals of Impact Damage to Planet Earth Caused By Natural Objects</dc:title>

<dc:description>The Asteroid Threat Assessment Project (ATAP), a part of NASAs Planetary Defense Coordination Office (PDCO) has the responsibility to appraise the range of surface damage by potential asteroid impacts on land or water. If a threat is realized, the project will provide appraisals to officials empowered to make decisions on potential mitigation actions. This paper describes a scenario for assessment of surface damage when characterization of an asteroid had been accomplished by a rendezvous mission that would be conducted by the international planetary defense community. It is shown that the combination of data from ground and in-situ measurements on an asteroid provides knowledge that can be used to pin-point its impact location and predict the level of devastation it would cause. The hypothetical asteroid 2017 PDC with a size of 160 to 290 m in diameter to be discussed at the PDC 2017 meeting is used as an example. In order of importance for appraising potential damage, information required is: (1) where will the surface impact occur? (2) What is the mass, shape and size of the asteroid and what is its entry state (speed and entry angle) at the 100 km atmospheric pierce point? And (3) is the asteroid a monolith or a rubble pile? If it is a rubble pile, what is its sub and interior structure? Item (1) is of first order importance to determine levels of devastation (loss of life and infrastructure damage) because it varies strongly on the impact location. Items (2) and (3) are used as input for ATAPs simulations to define the level of surface hazards: winds, overpressure, thermal exposure; all created by the deposition of energy during the objects atmospheric flight, andor cratering. Topics presented in this paper include: (i) The devastation predicted by 2017 PDCs impact based on initial observations using ATAPs risk assessment capability, (ii) How information corresponding to items (1) to (3) could be obtained from a rendezvous mission, and (iii) How information from a rendezvous mission could be used, along with that from ground observations and data from the literature, could provide input for an new risk analysis capability that is emerging from ATAPs research. It is concluded that this approach would result in appraisal with the least uncertainty possible (herein called the best-case) using simulation capabilities that are currently available or will be in the future.</dc:description>

<dc:date>20170515</dc:date>

<dc:date>May 15, 2017</dc:date>

<dc:rights>Copyright, Public use permitted</dc:rights>

<dc:coverage> Unclassified, Unlimited, Publicly available</dc:coverage>

<dc:identifier>http://hdl.handle.net/2060/20180000827</dc:identifier>

http://ntrs.nasa.gov/oai?verb=GetRecord&identifier=20180000827&metadataPrefix=oai_tdc
http://ntrs.nasa.gov/oai?verb=GetRecord&identifier=20180000827&metadataPrefix=oai_tdc
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NASA Reports

With the identifier(s) (2 of 2)

<dc:source>CASI</dc:source>

<dc:format>application/pdf</dc:format>

<dc:creator>Burkhard, C. D.</dc:creator>

<dc:creator>Chodas, P. W.</dc:creator>

<dc:creator>Mathias, D. L.</dc:creator>

<dc:creator>Ulamec, S.</dc:creator>

<dc:creator>Arnold, J. O.</dc:creator>

<dc:type>ARC-E-DAA-TN42140-2</dc:type>

<dc:type>Annual IAA Planetary Defense Conference (PDC 2017); 15-19 May 2017; Tokyo; Japan</dc:type>

<dc:subject>Space Sciences (General)</dc:subject>

<dc:subject>Aeronautics (General)</dc:subject>

</oai\_dc:dc>

</metadata>

</record>

</GetRecord>

</OAI-PMH>

Where the important parts are the title and the description values.
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NASA Reports

That we can have R pick apart into: (1 of 2)

...

$GetRecord$record$metadata

$GetRecord$record$metadata$dc

$GetRecord$record$metadata$dc$identifier

[1] "Document ID: 20180000827"

$GetRecord$record$metadata$dc$title

[1] "Using Information from Rendezvous Missions For Best-Case Appraisals of Impact Damage to Planet Earth Caused By Natural Objects"

$GetRecord$record$metadata$dc$description

[1] "The Asteroid Threat Assessment Project (ATAP), a part of NASAs Planetary Defense Coordination Office (PDCO) has the responsibility to appraise the range of surface damage by potential asteroid impacts on land or water. If a threat is realized, the project will provide appraisals to officials empowered to make decisions on potential mitigation actions. This paper describes a scenario for assessment of surface damage when characterization of an asteroid had been accomplished by a rendezvous mission that would be conducted by the international planetary defense community. It is shown that the combination of data from ground and in-situ measurements on an asteroid provides knowledge that can be used to pin-point its impact location and predict the level of devastation it would cause. The hypothetical asteroid 2017 PDC with a size of 160 to 290 m in diameter to be discussed at the PDC 2017 meeting is used as an example. In order of importance for appraising potential damage, information required is: (1) where will the surface impact occur? (2) What is the mass, shape and size of the asteroid and what is its entry state (speed and entry angle) at the 100 km atmospheric pierce point? And (3) is the asteroid a monolith or a rubble pile? If it is a rubble pile, what is its sub and interior structure? Item (1) is of first order importance to determine levels of devastation (loss of life and infrastructure damage) because it varies strongly on the impact location. Items (2) and (3) are used as input for ATAPs simulations to define the level of surface hazards: winds, overpressure, thermal exposure; all created by the deposition of energy during the objects atmospheric flight, andor cratering. Topics presented in this paper include: (i) The devastation predicted by 2017 PDCs impact based on initial observations using ATAPs risk assessment capability, (ii) How information corresponding to items (1) to (3) could be obtained from a rendezvous mission, and (iii) How information from a rendezvous mission could be used, along with that from ground observations and data from the literature, could provide input for an new risk analysis capability that is emerging from ATAPs research. It is concluded that this approach would result in appraisal with the least uncertainty possible (herein called the best-case) using simulation capabilities that are currently available or will be in the future."

$GetRecord$record$metadata$dc$date
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NASA Reports

That we can have R pick apart into: (2 of 2)

[1] "20170515"

...

We can work with the title and description.
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NASA Reports

Which can lead to this:
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NASA Reports

And ultimately to this:
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Load the NASA reports script into RStudio

We’ll do a few things with the script:

1 Modify the string tokenizer to be more robust

2 Modify the “searchTerm” variable to handle several terms at
once

3 Modify the returnDocumentIDs() function to handle several
terms at once

4 Discuss how to modify program to download 1,000,000 reports
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Q & A time.

Q: How many Harvard MBA’s
does it take to screw in a light
bulb?
A: Just one. He grasps it firmly
and the universe revolves around
him.
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What have we covered?

Explored a little bit of the Open
Archives Initiative – Protocol for
Metadata Harvesting (OAI-PMH)
Used R to download web pages
Used R to extract data based on
OAI-PMH tags

Next: Exploring the wild and woolly Web world.
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Files of interest

1 Van de Sompel OAI PMH

presentation

2 NASA Reports




the OAI Protocol for Metadata Harvesting

Van de Sompel, Herbert

Los Alamos National Laboratory – Research Library







The Open Archives Initiative has been set up to create a forum to discuss and solve matters of interoperability between preprint solutions, as a way to promote their global acceptance. 

“…the joint impact of these and future initiatives can be substantially higher when interoperability between them [e-print archives] can be established…”

Paul Ginsparg, Rick Luce & Herbert Van de Sompel
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the OAI-PMH

service provider

data provider

6



Requests



Replies





repos i tory





harves ter



The terms data provider and servidde provider may somehow be misleading; the reasons that they are there is that we do indeed think of the harvester as being a system that wants to provide services for data collected from multiple repositories.  Still, it is perfectly imaginable that the protocol would only be used as aa meaans to sync metadata between 2 sys; as such no real notion of service provision would be involved.









Core concepts in OAI-PMH

		 low-barrier interoperability

		 data-provider & service-provider model

		 metadata harvesting model



OAI-PMH

Dublin Core

HTTP based

Community specific, 

oai-rights

		 shared metadata format and parallel, community-specific metadata formats



		 acceptable use



Reply

		 XML Schema 

		 Self contained











entry point to all records pertaining to the resource

metadata pertaining

to the resource

 OAI-PMH data model

resource



item



Dublin Core

metadata 



MARCXML

metadata



records



OAI-PMH	identifier

	metadataPrefix

	datestamp



OAI-PMH identifier



OAI-PMH sets









OAI-PMH harvesting tools

Supporting protocol requests:

		 Identify

		 ListMetadataFormats

		 ListSets



service provider

data provider





repos i tory





harves ter







supporting protocol requests

ListMetadataFormats

ListMetadataFormats / Time / Request

 REPEAT

		 Format prefix

		 Format XML schema



/REPEAT

service provider

data provider





repos i tory





harves ter









		Purpose

		Return general information about the archive and its policies (e.g., datestamp granularity)

		Parameters

		None

		Sample URL

		http://memory.loc.gov/cgi-bin/oai2_0?verb=Identify



Supporting : Identify







 Identify

<Identify>

    <repositoryName>Library of Congress 1</repositoryName>

    <baseURL>http://memory.loc.gov/cgi-bin/oai</baseURL>

    <protocolVersion>2.0</protocolVersion>

    <adminEmail>r.e.gillian@larc.nasa.gov</adminEmail>

    <adminEmail>rgillian@visi.net</adminEmail>

    <earliestDatestamp>1990-02-01T00:00:00Z</earliestDatestamp>

    <deletedRecord>transient</deletedRecord>

    <granularity>YYYY-MM-DDThh:mm:ssZ</granularity>

    <compression>deflate</compression>

</Identify>







		 harvesting granularity

		 mandatory support of YYYY-MM-DD 

		 optional support of  YYYY-MM-DDThh:mm:ssZ

		 other granularities considered, but ultimately rejected

		 granularity of from and until must be the same



 harvesting granularity









		Purpose

		List metadata formats supported by the repository as well as their schema locations and namespaces

		Parameters

		identifier – for a specific record (O)

		Sample URL

		http://memory.loc.gov/cgi-bin/oai2_0?verb=ListMetadataFormats



Supporting : ListMetadataFormats









		Purpose

		Provide a listing of sets in which records may be organized (may be hierarchical, overlapping, or flat)

		Parameters

		None

		Sample URL

		http://memory.loc.gov/cgi-bin/oai2_0?verb=ListSets



Supporting : ListSets







OAI-PMH harvesting tools

Supporting protocol requests:

		 Identify

		 ListMetadataFormats

		 ListSets



Harvesting protocol requests:

		 ListRecords

		 ListIdentifiers

		 GetRecord



service provider

data provider





repos i tory





harves ter







OAI-PMH harvesting tools

service provider

data provider

Datestamp

Identifier

Set

Records





repos i tory





harves ter







harvesting requests

                     * from=a

                     * until=b

                     * set=klm

ListRecords  * metadataPrefix=dc

ListRecords / Time / Request

 REPEAT

		 Identifier

		 Datestamp

		 Metadata



/REPEAT

service provider

data provider





repos i tory





harves ter









		Purpose

		Returns the metadata (specific format) for a single item in the form of a  record

		Parameters

		identifier – unique id for item (R)

		metadataPrefix – identifier of metadata format for the record (R)

		Sample URL

		http://memory.loc.gov/cgi-bin/oai2_0?verb=GetRecord&identifier=oai:lcoa1.loc.gov:loc.gdc/lhbcb.00835&metadataPrefix=oai_dc



Harvesting : GetRecord









		Purpose

		Retrieves the metadata (specific format) for multiple items in the form of records

		Parameters

		from – start datestamp (O)

		until – end datestamp (O)

		set – set to harvest from (O)

		resumptionToken – flow control mechanism (X)

		metadataPrefix – metadata format (R)

		Sample URL

		http://memory.loc.gov/cgi-bin/oai2_0?verb=ListRecords&metadataPrefix=oai_dc



Harvesting : ListRecords









		Purpose

		List headers for all items corresponding to the specified parameters

		Parameters

		from – start datestamp (O)

		until – end datestamp (O)

		set – set to harvest from (O)

		metadataPrefix – metadata format to list identifiers for (R)

		resumptionToken – flow control mechanism (X)

		Sample URL

		http://memory.loc.gov/cgi-bin/oai2_0?verb=ListIdentifiers&metadataPrefix=oai_dc



Harvesting : ListIdentifiers







		 header contains set membership of item



 header

 <record> 

   <header> 

    <identifier>oai:arXiv:cs/0112017</identifier> 

    <datestamp>2001-12-14</datestamp> 

    <setSpec>cs</setSpec> 

    <setSpec>math</setSpec> 

   </header> 

   <metadata> 

    …..

   </metadata>

  </record>







		 ListIdentifiers returns headers



 ListIdentifiers

<?xml version="1.0" encoding="UTF-8"?>

<OAI-PMH>

<responseDate>2002-0208T08:55:46Z</responseDate> 

<request verb=“…” …>http://arXiv.org/oai2</request>

<ListIdentifiers>

   <header>  

    <identifier>oai:arXiv:hep-th/9801001</identifier>

    <datestamp>1999-02-23</datestamp>

    <setSpec>physic:hep</setSpec>

   </header>

   <header>    

    <identifier>oai:arXiv:hep-th/9801002</identifier>

    <datestamp>1999-03-20</datestamp>

    <setSpec>physic:hep</setSpec>

    <setSpec>physic:exp</setSpec>

   </header>

    ……









		Not (necessarily) identifier of the resource

		Each item must have a globally unique identifier

		identifiers must follow rules for valid URIs

		Example:

		 oai:<archiveId>:<recordId>

		 oai:etd.vt.edu:etd-1234567890

		Each identifier must resolve to a single item and always to the same item 

		Can’t reuse OAI item identifiers 



OAI-PMH identifiers









		Needed for every OAI record to support incremental harvesting

		Must be updated when addition or modification or deletion made in order to ensure changes are correctly propagated to harvesters

		Also for dynamically generated metadata formats

		Different from dates within the metadata – 

OAI datestamp is used only for harvesting

		Can be either YYYY-MM-DD or YYYY-MM-DDThh:mm:ssZ (must be GMT timezone)



OAI-PMH datestamps









requests must be submitted using the GET or POST methods of HTTP

repositories must support both methods

OAI-PMH request format















formatted as HTTP responses

content type must be text/xml

status codes (distinguished from OAI-PMH errors)

e.g. 302 (redirect), 503 (service not available)

OAI-PMH response format















response format: well formed XML:

XML declaration 

(<?xml version="1.0" encoding="UTF-8" ?>)

OAI-PMH root element

three child elements

 responseDate (UTC datetime)

 request (request that generated this response)

 a) error (in case of an error or exception condition)

 b) element with the name of the OAI-PMH request

OAI-PMH response format













<?xml version="1.0" encoding="UTF-8"?>

<OAI-PMH>

<responseDate>2002-0208T08:55:46Z</responseDate> 

<request verb=“GetRecord”… …>http://arXiv.org/oai2</request>

 <GetRecord> 

  <record> 

   <header> 

    <identifier>oai:arXiv:cs/0112017</identifier> 

    <datestamp>2001-12-14</datestamp> 

    <setSpec>cs</setSpec> 

    <setSpec>math</setSpec> 

   </header> 

   <metadata> 

    …..

   </metadata>

  </record>

 </GetRecord>

</OAI-PMH>

OAI-PMH response, no errors







<?xml version="1.0" encoding="UTF-8"?>

<OAI-PMH>

<responseDate>2002-0208T08:55:46Z</responseDate> 

<request>http://arXiv.org/oai2</request>

<error code=“badVerb”>ShowMe is not a valid OAI-PMH verb</error>

</OAI-PMH>

 OAI-PMH response, error









repositories must indicate OAI-PMH errors

inclusion of one or more error elements 

defined errors:

		badArgument

		badResumptionToken

		badVerb

		cannotDisseminateFormat

		idDoesNotExist

		noRecordsMatch

		noMetaDataFormats

		noSetHierarchy



OAI-PMH errors















flow control on two protocol levels

HTTP (503, retry-after)

OAI-PMH, resumptionToken

HTTP “retry-after” mechanism can be used in order to delay requests of clients

resumptionTokens are used to return parts (incomplete lists) of the result.

client receives a resumptionToken which can be used to issue another request – in order to receive further parts of the result

Flow control















four of the request types return a list of entries

three of them may reply ‘large’ lists

OAI-PMH supports partitioning response

decision on partitioning: repository 

response to a request includes

incomplete list

resumption token 

+ expiration date, size of complete list, cursor (optional)

new request with same request type 

resumption token as parameter

all other parameters omitted!

Flow control



















Harvester

Repository

Service 

Provider

Data 

Provider

Flow control

“want to have all your records”

archive.org/oai?verb=ListRecords&

metadataPrefix=oai_dc



“have 267, but give you only 100”

100 records + resumptionToken “anyID1”

“want more of this”

archive.org/oai?resumptionToken=anyID1



“have 267, give you another 100”

100 records + resumptionToken “anyID2”



“want more of this”

archive.org/oai?resumptionToken=anyID2



“have 267, give you my last 67”

67 records + resumptionToken “”













		provenance container to facilitate tracing of harvesting history



<about>

 <provenance>

  <originDescription> 

   <baseURL>http://an.oa.org</baseURL>         

   <identifier>oai:r1:plog/9801001</identifier> 

   <datestamp>2001-08-13T13:00:02Z</datestamp>   

   <metadataPrefix>oai_dc</metadataPrefix> 

   <harvestDate>2001-08-15T12:01:30Z</harvestDate>   

	<originDescription> 

  	 … … … 

  	</originDescription> 

  </originDescription> 

 </provenance>

</about>

record-level “about” container







		rights container to express rights pertaining to metadata



		W3C XML schema defines format for <rights> package to be included in <about> container





record-level “about” container



<record>

  <header> id, datestamp, sets </header>

  <metadata> metadata: DC, MARCXML, … </metadata>

  <about> <rights>…</rights> </about>

  <about> provenance, branding etc. </about>

</record>







		friends container to facilitate dynamic discovery of repositories



<description>

 <friends>

  <baseURL>http://cav2001.library.caltech.edu/perl/oai</baseURL>

  <baseURL>http://formations2.ulst.ac.uk/perl/oai</baseURL>

  <baseURL>http://cogprints.soton.ac.uk/perl/oai</baseURL>

  <baseURL>http://wave.ldc.upenn.edu/OLAC/dp/aps.php4</baseURL>

 </friends>

</description>

repository-level “description” container







			 Protocol document



http://www.openarchives.org/OAI/openarchivesprotocol.html

		 Validation tool



	http://re.cs.uct.ac.za/	

		  Repository and harvesting tools



 http://www.openarchives.org/tools/tools.html

		 Registries of public OAI-PMH repositories

		 http://re.cs.uct.ac.za/

		 http://gita.grainger.uiuc.edu/registry/

		 http://www.openarchives.org/Register/BrowseSites



more info



Harvesting deep web: cfr Springer putting static pages out in order for them to be indexed by Google and the likes









The OAI-PMH protocol is a low-barrier interoperability specification for the recurrent exchange of metadata between systems

		 Things become really cool when allowing flexibility re the interpretation of metadata.

		 Indeed: in OAI-PMH metadata is XML-formatted data pertaining to the resource










## https://www.utsc.utoronto.ca/~chan/oaindia/presentations/OAI_PMH.pdf

rm(list=ls())

library(DBI)
library(NLP)
library(tm)
library(SnowballC)
library(RPostgreSQL)
library(bitops)
library(RCurl)
library(XML)
library(htmltools)

source("library.R")

createHTMLFile <- function(con, docIDs, originalTerm, searchTerm, htmlFile, configurationData)
{
    write("<!DOCTYPE html PUBLIC \"-//IETF//DTD HTML 2.0//EN\">", file=htmlFile, append=FALSE)
    write("<HTML>", file=htmlFile, append=TRUE)
    write("<HEAD> <TITLE>Searching NASA reports. </TITLE> </HEAD>", file=htmlFile, append=TRUE)
    write("<BODY>", file=htmlFile, append=TRUE)
    write("<H1>NASA Scientific and Technical Information (STI) reports have been searched.</H1>", file=htmlFile, append=TRUE)

    line <- sprintf("<br>Report generated:%s<br>", date())
    write(line, file=htmlFile, append=TRUE)

    write("<P>These are the results:</P>", file=htmlFile, append=TRUE)

    write("<ul>", file=htmlFile, append=TRUE)

    line <- sprintf("<li>Original search term: %s</li>", originalTerm)
    write(line, file=htmlFile, append=TRUE)
    line <- sprintf("<li>Actual search term: %s</li>", searchTerm)
    write(line, file=htmlFile, append=TRUE)

    numberOfResults <- nrow(docIDs)

    if(is.null(numberOfResults) ==  TRUE)
    {
        numberOfResults <- 0
    }

    suffix <- ifelse(numberOfResults > 1, "s", "")
    line <- sprintf("<li>%d document%s found</li>",
                    numberOfResults,
                    suffix)

    write(line, file=htmlFile, append=TRUE)

    write("</ul>", file=htmlFile, append=TRUE)

    dumpObject(numberOfResults)

    if(numberOfResults > 0)
    {
        write("<ol>", file=htmlFile, append=TRUE)
        for (i in 1:numberOfResults)
        {
            ## line <- sprintf("<h2>Document ID: %s</h2>", docIDs$id[i])
            line <- sprintf("<h2>Document ID: <a href=\"https://ntrs.nasa.gov/search.jsp?N=0&Ntk=Document-ID&Ntt=%s22%s%s22&Ntx=mode%s20matchall\">%s</a></h2>",
                            "%",
                            docIDs$id[i],
                            "%",
                            "%",
                            docIDs$id[i],
                            "%",
                            "%"
                            )

            write(line, file=htmlFile, append=TRUE)

            command <- sprintf("select title, description from %s where id = '%s';",
                               configurationData[["PostgresTableNASA"]],
                               docIDs$id[i])
            results <- dbGetQuery(con, command)

            line <- htmlEscape(base64Decode(results$title[1]))
            write("<h3>Title:</h3>", file=htmlFile, append=TRUE)
            write(line, file=htmlFile, append=TRUE)

            line <- htmlEscape(base64Decode(results$description[1]))
            write("<h3>Absract:</h3>", file=htmlFile, append=TRUE)
            write(line, file=htmlFile, append=TRUE)
            ## write("<br>", file=htmlFile, append=TRUE)

        }
        write("</ol>", file=htmlFile, append=TRUE)
    }

    write("</BODY>", file=htmlFile, append=TRUE)
    write("</HTML>", file=htmlFile, append=TRUE)
}


returnDocumentIDs <- function(con, configurationData, searchToken)
{
    verbose <- FALSE
    command <- sprintf("select id  from %s where tokens like '%s~%s~%s'",
                       configurationData[["PostgresTableNASA"]],
                       "%",
                       searchToken,
                       "%"
                       )

    dumpObject(command, verbose=verbose)

    results <- dbGetQuery(con, command)

    results
}


nasaTokens <- function(strings)
{
    tokens <- unlist(strings)

    tokens
}

updateTokens <- function(con, configurationData)
{
    verbose <- FALSE

    table <- configurationData[["PostgresTableNASA"]]

    command <- sprintf("select count(*) from %s;", table)

    results <- dbGetQuery(con, command)

    numberOfRows <- results$count

    rowSetSize <- 5

    delimiter <- "~"

    for (rows in seq(0, numberOfRows, by=rowSetSize))
    {
        command <- sprintf("select * from %s order by id  offset %d limit %d;",
                           table, rows, rowSetSize)

        results <- dbGetQuery(con, command)

        dumpObject(results, verbose=verbose)

        if (nrow(results) > 0)
        {
            for (i in 1:nrow(results))
            {
                strings <- paste0(" ", base64Decode(results$title[i]),
                                  base64Decode(results$description[i]))
                strings <- strsplit(strings, split=" ")
                dumpObject(strings, verbose=verbose)

                tokens <- nasaTokens(strings)

                tokens <- unique(tokens)

                tokens <- paste0(delimiter, c(tokens, delimiter), sep="", collapse="")
                dumpObject(i, verbose=verbose)
                dumpObject(tokens, verbose=verbose)

                dumpObject(results$id[i], verbose=verbose)
                ## update NASAReports set tokens = '~qwerq~sdsdf' where id = '20180000641';

                command <- sprintf("update %s set tokens = '%s' where id ='%s';",
                                   table, tokens, results$id[i])

                dumpObject(command, verbose=verbose)
                
                dbSendQuery(con, command)
            }
        }
    }
}

populateDataBase <- function(dbCon, configurationData, dataFile, useExisting, numberOfRecords=100)
{
    verbose <- TRUE

    doWork <- TRUE

    if (Sys.info()["sysname"] == "Windows")
    {
        tempFile <- "c:\\temp\\temporaryFile.txt"
    }
    else
    {
        tempFile <- tempfile()
    }

    Sys.chmod(tempdir())
    Sys.chmod(tempFile)

    if(file.exists(tempFile))
    {
        file.remove(tempFile)
    }

    if (useExisting == TRUE)
    {
        if (file.exists(dataFile) == TRUE)
        {
            doWork <- FALSE
            tempFile <- dataFile
        }
    }
    ## else
    ## {
    ##     tempFile <- dataFile
    ## }

    if(doWork == TRUE)
    {
        baseURL <- "http://ntrs.nasa.gov/oai"
        verb <- "oai_dc"

        resumptionToken <- NULL

        recordCounter <- 0

        while (recordCounter < numberOfRecords)
        {
            resumption <- NULL

            url <- paste0(baseURL,"?verb=ListIdentifiers&metadataPrefix=", verb, collapse="")

            if (is.null(resumptionToken) == FALSE)
            {
                url <- paste0(url,"&resumptionToken=", resumptionToken, collapse="")
            }

            dumpObject(url, verbose=verbose)

            a <- getURL(url)
            Sys.sleep(configurationData[["SleepyTime"]])

            b <- xmlParse(a,useInternalNodes=TRUE)

            root <- xmlRoot(b)

            dumpObject(names(root), verbose=verbose)

            ## dumpObject(root, verbose=verbose)

            l <- xmlToList(root[[3]])

            resumptionToken <- l[["resumptionToken"]]

            indices <- which(names(l) == "record")

            ## dumpObject(indices)
            for (i in indices)
            {
                ## print(i); print(l[i])

                identifier <- l[i]$record$header$identifier

                ## print(identifier)
                if(is.null(identifier) == FALSE)
                {
                    docID <- strsplit(identifier, split=":")[[1]][3]

                    a <- getURL(paste0(baseURL,"?verb=GetRecord&identifier=",
                                       docID,"&metadataPrefix=", verb, collapse=""))

                    Sys.sleep(configurationData[["SleepyTime"]])

                    b <- xmlParse(a,useInternalNodes=TRUE)
                    f <- xmlToList(b)

                    line <- sprintf("%s~%s~%s~ ",docID,
                                    base64Encode(f$GetRecord$record$metadata$dc$title),
                                    base64Encode(f$GetRecord$record$metadata$dc$description))

                    write(line, file=tempFile, append=TRUE)

                    recordCounter <- recordCounter + 1

                    print(sprintf("Processed record %d of maximum %d.",
                                  recordCounter, numberOfRecords)
                          )

                    if (recordCounter >= numberOfRecords)
                    {
                        break
                    }
                }
            }
        }
    }

    command <- sprintf("copy %s from '%s' with delimiter '~';",
                       configurationData[["PostgresTableNASA"]],
                       tempFile)

    dumpObject(command)

    dbGetQuery(dbCon, command)

    if ((useExisting == TRUE) && (file.exists(dataFile) == FALSE))
    {
        file.rename(tempFile, dataFile)
    }
}

createTables <- function(con, configurationData)
{
    table <- configurationData[["PostgresTableNASA"]]
    user <- configurationData[["PostgresUser"]]

    print(sprintf("%s() dropping and creating the table %s.",
                  as.character(match.call()[[1]]), table))

    sql_command <- sprintf("DROP TABLE IF EXISTS %s; CREATE TABLE %s (id varchar(30), title varchar(2000), description varchar(300000), tokens varchar(300000)) WITH (OIDS=FALSE); ALTER TABLE %s OWNER TO %s;",
                           table, table, table, user)

    dumpObject(sql_command)

    dbGetQuery(con, sql_command)
}


main <- function()
{
    useExistingDataFile <-FALSE

    numberOfReportsToDownload <- 100

    existingDataFile <- NULL

    if (Sys.info()["sysname"] == "Windows")
    {
        dir.create(file.path("c:", "temp"), showWarnings = FALSE)
        existingDataFile <- "c:\\temp\\nasa.dat"
    }
    else
    {
        existingDataFile <- file.path(getwd(), "..", "Data", "nasa.dat")
    }

    htmlFile <- file.path(getwd(), "..", "Data", "results.html")

    configurationData <- parseConfigurationFile()

    dbCon <- connectToDatabase(configurationData)

    if (configurationData[["ResetDatabaseNASA"]] == "TRUE")
    {
        print("Resetting the database.")
        createTables(dbCon, configurationData)

        populateDataBase(dbCon, configurationData, existingDataFile, useExistingDataFile, numberOfRecords=numberOfReportsToDownload)
    }

    updateTokens(dbCon, configurationData)

    searchTerm <- "abstract"

    normalizedSearchterm <- nasaTokens(searchTerm)

    documentIDs <- returnDocumentIDs(dbCon, configurationData, normalizedSearchterm)

    ## print(documentIDs)

    createHTMLFile(dbCon, documentIDs, searchTerm, normalizedSearchterm, htmlFile, configurationData)

    print("The program has ended.")
}

main()


''Chuck Cartledge''
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