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Background w2

Islandora-based repository

|

Reference Manager Software, e.g.:
 Mendelay

 RefWorks

* Qiqga (+ research manager and mind maps)
* JabRef

 Docear (academic literature suite)
 /otero

 EndNote



Background 2

Scholars use Reference Management Software for managing:

their own research outputs
publications/sources they use in research

sets of articles for Metadata and Information Retrieval experiments
(specific to our research)

At the same time:

scholars are encouraged to routinely deposit their scholarly outputs
into open access repositories

in our research we also need to deposit larger sets of articles and
use the repository for information retrieval experiments



Problem

 The workflow of submitting scholarly objects to repositories can
include providing the content files, assigning metadata, and
depositing the objects.

* It would be beneficial if scholarly objects that represent research
outputs were always accompanied by embedded metadata in a
form that is easy to manage by the end users (e.g., scholars,
authors) and automatically readable by the repositories or other
systems such as reference management software.



Types of objects and limitations

The utility is designed for use with objects comprising:

* asingle file in PDF format (the most common form for storing and
disseminating the content of a scholarly output)

* PDF portfolio file

PDF or PDF portfolio files are normally:

stored in a folder on a hard drive of the researcher’s computer
e stored in a reference manager software

e stored on a web server and linked to the author’s web page

* disseminated as an email attachment

e stored in a repository



Proposed utility and workflow
/Scholarly Repository %landora' \
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(Metadata Extraction Utility
[ FOXML: MODS metadata ]
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/Externgﬂ Bibliographic \ [ Solr index for XMP/BibTeX ]
Metadata Services: \ I_I/\ /
DOl to BibTeX 4 . ~
ISBN to BibTeX PDF file T
Google Scholar @ Lufz]2ges
ACM Portal [ . ]
CiteSeerX BibTeX metadata

& /

full text PDF file

Metadata ™\

from user JabRef reference manager

(alternatively) PDF file
XMP wrapper

: BibTeX | [ BibTeX metadata ]
library Read / Embed

\
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Technical details @4

Embedded metadata can be extracted for indexing in an Islandora-
based repository. The components of a repository that are directly
involved in this process are:

* Fedora Generic Search Service
* Apache Tika (content analysis toolkit)
* Apache Solr (search platform)

However, embedding and extraction have been previously used
primarily for technical metadata.



Technical details /4

How to embed descriptive metadata into PDF content files on a users’
(e.g., scholars, authors) side?

We tested a number of reference management software:

 Mendelay

* RefWorks

* Qiqga (+ research manager / mind maps)
* JabRef

 Docear (academic literature suite)



Technical details /4

JabRef is the only reference management software that has the
capabilities of embedding and reading metadata into PDF files using
BibTeX format and the Extensible Metadata Platform (XMP)
standard.

XMP was originally developed by Adobe Systems Inc. and become
an I1SO standard.

BibTeX format stores metadata in separate files called libraries.

Most of the reference management software either use BibTeX as a
native format or support import/export using this format.



Technical details (/4

Additionally, JabRef software includes powerful features that
allow the fetching of metadata from the external services using
the content of a PDF file:

e DOl to BibTeX (http://dx.doi.org)
* ISBN to BibTeX

* Google Scholar

e ACM Portal

* C(CiteSeerX



Workflow walkthrough (/12

Sample file of an article residing on a researcher's computer

DS - N T T,

Organize ~ Include in library ~ Share with ~ Burn New folder
- Favorites i Name Date modified Type Size
W Desktop %) paper0001.pdf 6/27/2013 9:54PM  PDF-XChange Viewer .. 1,589 KB

4 Downloads
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Workflow walkthrough (2/12)

Content of the file shown in a PDF viewer

Learning Author-Topic Models E
from Text Corpora

MICHAL ROSEN-ZVI

IBM Research Laboratory in Haifa
CHAITANYA CHEMUDUGLUNTA

University of California, Irvine

THOMAS GRIFFITHS

University of California, Berkeley

and

PADHRAIC SMYTH and MARK STEYVERS
University of California, Irving

aticn. We d
tuding spesifle to

The text in this article was presented in part at the 2004 Uncertainty in Al Conference and the
2004 ACM SIGKDD Conference.
+ hased o wi

il Sciersce Foundation ander aws
nd € 551510 (PS), and

numbers [13
by the Odfice of

sion to make d
niedd without

850x11.00in < »
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Workflow walkthrough /12

File properties (basic embedded metadata) shown in a PDF viewer

File Info
File Name:

Location:
Created:
Modified:

File Size:
Document Info

Title:
Author:
Subject:

Keywords:

PDF Producer:
Application:
PDF Version:
Pages Count:

PDF Viewer:

paper0001.pdf

Gi\_RESEARCH\Conferences\2013_OR\..\Sample_Paper, [ | PDF embedded descriptive metadata
1719/2010, 5:45:31 AM is often missing, incorrect, or

1/22/2010, 8:39:34 AM

incomplete.
1,626,458 bytes (1.55 MB)

Learning author-topic models from text corpora 5 hitp://ns.adobe.com/pdf/1.3/

lop # http://ns.adobe.com/xap/1.0/
= http://purl.org/dc/elements/1.1/

dcformat: application/pdf
Gibbs sampling, Topic models, author models, -

] i ) =l dc t
perplexity, unsupervised learning cereator (seq)

v 1L lop
Acrobat Distiller 7.0 for Macintosh 7 dctitle (seq)
[1]: Learning author-topic models from text corpora

# http://ns.adobe.com/xap/1.0/mm/

Textures®: LaserWriter 8 8.7.3

13 # http://ns.adobe.com/photoshop/1.0/
38 [ Additional Metadata... ] ‘ 7 http://ns.adobe.com/png/1.0/
<Unknown > # http://ns.adobe.com/tiff/1.0/

Serhiy Polyakov, William E. Moen; Expanding Metadata Reuse with an Islandora Metadata Extraction Utility 14



Workflow walkthrough (/12)

= | . ¥ MyPapers |4 [l Search M
. .
D rag a n d d ro p t h e fl | e I nto J a b Ref Organize ~ Include in library ~ Share with Burn New folder
-~ - g .
" Favorites i MName Date modified Type Size
M Desktop ) paper0001.pdf 6/27/2013 9:54PM  PDF-XChange ‘J'ew.er 1,589 KB
4 Downloads

JabRef - GASP.JabRe\Library. Main,01\ib_fmain. 01bio* B e e ———

File Edit Search View BibTeX Tools Plugins Options Help

NmME G e~xap |+ EEXE|2 72 |dv s QE| CE)E | ) x
GWebsearch o Iib_main_Dl.hih*|

DOl ta BibTex Tll# R QP F U Ent.. Author Title Year Journal Owner Time... Bibte...
ACM Portal s

ADS from ADS-DOI il

Arxiv.org =

CiteSeerx

Google Scholar

(@) Incremental
(") Float
(") Filter

| Show results in dialog

() Global search
[ Settings 7]
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Workflow walkthrough (s/12)

JabRef provides options for metadata generation (including automatic
and manual).

[£ | Import Metadata From PDF - &]

Import metadata from: paper0001.pdf

Choose the source for the metadata import

Create Mew Entry

Create blank entry linking the FDE

Create entry based on XMP data
@) Create entry based on content

Create entry based on data fetched from Mr._dLib

Update Existing Entry
Only attach PDF

Update empty fields with data fetched from Mr._dLib

Do not show this box again for this import Always use this PDF import style (and do not ask for each import)

oK || Cancel




Workflow walkthrough (/12)

Metadata is fetched using DOI to BibTeX and embedded into the PDF
file with the Write XMP button. Metadata can be also added manually.

r - - & - = = a
JabRef - GA\SP_JabRef\Library_Main_01\lib_main_01.bib

File Edit Search View BibTeX Tools Plugins Options Help

DR HEHESHCnaab|+ AEENE 2 2| & v ™| Q- @EE|(w x
() Web search | | lib_main_01.bib® |
‘DOIto BibTeX il# R gPrEuU Entrytype Author Title Year Journal Owner Times... Bibtexk...
|| | [IS[@aticle [Rosen-vietal. |Leaming authortopic mo... 12010 [ACMT..| | losenz..|
[ Fetch ][ Reset ” © ]
i, Search x|
I 2 i %0] M Required fields ‘ [T optional ﬁeldsl [ ceneral | [T Abstract | = Re'wewl = BibTex source|
[ Search Al Fields ] "G Author  |Rosen-Zvi, Michal and Chemudugunta, Chaitanya and Griffiths, Thomas and Smyth, Padhraic and Steyvers, Mark
m—
Clear t
(@) Incremental "t
- Title Learning author-topic models from text corpora
[} Float
(") Filter

(7) Show results in dialog

(") Global search Journal  |ACM Transactions on Information Systems Toggle abbreviation

[ Settings ]
Year 2010
{5 | Volume |28
(] [ ‘H

Iﬁ Write BibtexEntry as XMP-metadata to PDF.

Bibtexkey |rosen-zvi2010learning

K

Status: Saved session.

—
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Workflow walkthrough /12

Rich descriptive metadata is now embedded into the PDF file.
Original file After embedding

http://ns.adobe.com/pdf/1.3/
http://ns.adobe.com/xap/1.0/
http://ns.adobe.com/xap/1.0/mm/
http://purl.org/dc/elements/1.1/
http://jabref.sourceforge.net/bibteXMP/
=l bibtex:author (seq)

[1]: Michal Rosen-Zvi

[2]: Chaitanya Chemudugunta

0

# http://ns.adobe.com/pdf/1.3/

# http://ns.adobe.com/xap/1.0/

= http://purl.org/dc/elements/1.1/
dc:format: application/pdf

0

o

m

=l dcicreator (seq)
[1]: lop
=l dcititle (seq)

[1]: Learning author-topic models from text corpora [3]: Thomas Griffiths
# http://ns.adobe.com/xap/1.0/mm/ [4]: Padhraic Smyth
# http://ns.adobe.com/photoshop/1.0/ [5]: Mark Steyvers
# http://ns.adobe.com/png/1.0/ bibtex:bibtexkey: rosen-zvi2010learning
# http://ns.adobe.com/tiff/1.0/ bibtex:doi: 10.1145/1658377.1658381

bibtex:file: :rosen-zvi2010learning - Learning author-topic models from text
bibtex:journal: ACM Transactions on Information Systems
bibtex:month: Jan
bibtex:number: 1
bibtex:pages: 1-38
bibtex:publisher: Association for Computing Machinery
bibtextitle: Learning author-topic models from text corpora
bibtexurl: http://dx.doi.org/10.1145/1658377.1658381
bibtex:volume: 28
bibtexyear: 2010
bibtexentrytype: Article

# http://ns.adobe.com/photoshop/1.0/

# http://ns.adobe.com/png/1.0/

# http://ns.adobe.com/tiff/1.0/
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Workflow walkthrough /12

Repository step 1. On the submission form, enter a few characters into
the title field, attach the PDF file, and submit.

Add Item View This Collection Collection Metadata Manage Collection

Get all values from PDF embedded metadata

Title: *
Learning...

May enter only few characters to the required field

& word, phrase, character, or group of characters that constitutes the chief title of a resource.

Name(s):

10

The name of a person, organization, or event associated in some way with the resource.

Name:



Workflow walkthrough /12

Embedded descriptive metadata is extracted with Apache Tika on
submission and sent to the pre-configured Solr index.

fedoragsearch.daily.log

DEBUG 2013-07-02 00:32:06,307 (TransformerToText) METADATA name=bibtex/pages value=1-38

DEBUG 2013-07-02 00:32:06,307 (TransformerToText) METADATA name=bibtex/journal value=ACM Transactions on Information
Systems

DEBUG 2013-07-02 00:32:06,307 (TransformerToText) METADATA name=bibtex/bibtexkey value=rosen-zvi2010learning
DEBUG 2013-07-02 00:32:06,307 (TransformerToText) METADATA name=bibtex/doi value=10.1145/1658377.1658381
DEBUG 2013-07-02 00:32:06,307 (TransformerToText) METADATA name=bibtex/month  value=Jan

DEBUG 2013-07-02 00:32:06,307 (TransformerToText) METADATA name=bibtex/entrytype value=Article

DEBUG 2013-07-02 00:32:06,307 (TransformerToText) METADATA name=bibtex/volume value=28

DEBUG 2013-07-02 00:32:06,307 (TransformerToText) METADATA name=bibtex/url
value=http://dx.doi.org/10.1145/1658377.1658381

DEBUG 2013-07-02 00:32:06,307 (TransformerToText) METADATA name=bibtex/number value=1

DEBUG 2013-07-02 00:32:06,307 (TransformerToText) METADATA name=bibtex/file value=:rosen-zvi2010learning - Learning
author-topic models from text corpora.pdf:PDF

DEBUG 2013-07-02 0:32:06,307 (TransformerToText) METADATA name=bibtex/year value=2010



Serhiy Polyakov,

View or Download File

Title
Name(s)
Journal
Date Issued
Volume
Issue
Pages

Abstract

View

Title

Name(s)

Journal

Date Issued
Volume

Issue

Pages

Producer
Keywords/Tags
Content Type
Number of Pages

Creation Date

View Metadata and Manage Files | Edit Metadata

Structural Metadata

Is Member of this Collection | Sample Articles

Submitted item view

User Supplied Ttem Metadata  (display from MODS)

Learning...

Auto Generated Item Metadata

File (OBJ)Metadata (display fom Solr index)

Learning author-topic models from text corpora

Rosen-Zvi, Michal
Chemudugunta, Chaitanva
Griffiths, Thomas

Smvth, Padhraic

Steyvers, Mark

ACM Transactions on Information Systems

2010

28

1

1-38

Acrobat Distiller 7.0 for Macintosh

Gibbs sampling, Topic models, author models, perplexity, unsupervised learning
application/pdf

38

2010-01-19, 05:45:21am C5T

tion Utility
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Workflow walkthrough @112

Repository step 2. Edit the submitted item. Click "Get" and all values

will be copied into the form fields.

Add Item View This Collection Collection Metadata Manage Collection

Getjall values from PDF embedded metadata

Title: *
Learning...

A word, phraze, character, or group of characters that constitutes the chief title of a resource.

Name(s):

10

The name of a person, organization, or event associated in some way with the resource.

Name:

<=

Populates with
values extracted
from PDF and
stored in Solr
index

<=
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Workflow walkthrough @2/12)

Metadata has now been copied into the MODS datastream.

View Metadata and Manage Files | Edit Metadata

View or Download File

Title
Name(s)
Journal
Date Issued
Volume
Issue

Pages
Abstract

View

Title

Name(s)

Journal

Date Issued
Volume

Issue

Pages

Producer
Keywords/Tags
Content Type
Number of Pages

Creation Date

Is Member of

Structural Metadata

Sample Articles

Submitted item view

User Supplied Item Metadata  (display from MODS)

Learning...

Auto Generated Item Metadata

Metadata  (display fom Solr index)

Learning author-topic models from text corpora

Rosen-Zvi, Michal
Chemudugunta, Chaitanva
Griffiths. Thomas

Smyth, Padhraic

Stevvers, Mark

ACM Transactions on Information Systems

2010

28

1

1-38

Acrobat Distiller 7.0 for Macintosh

Gibbs sampling, Topic moadels, author models, perplexity, unsupervised learning
application/pdf

38

2010-01-19, 05:45:31am C5T

View Metadata and Manage Files  Edit Metadata

View or Do

Title

Name(s)

Journal
Date Tssued
Volume
Issue

Pages

Abstract

View

Title

Name(s)

Journal
Date Issued
Volume
Issue

Pages

Producer

Keywords/Tags
Content Type
Number of Pages

Creation Date

Is Member of tl

Structural Metadata

Sample Articles

User Supplied Item Metadata
Learning author-topic models from text corpora

Rosen-Zvi, Michal
Chemudugunta, Chaitanva
Griffiths, Thomas

Smyth, Padhraic
Steyvers, Mark

ACM Transactions on Information Systems

2010

Auto Generated Item Metadata

File (OB1) Embedded Metadata

Learning author-topic models from text corpora

Rosen ichal
Chemudugunta, Chaitanya
Griffiths, Thomas
Smyth, Padhraic

ACM Transactions on Information Systems

2010

28

1

1-38

Acrobat Distiller 7.0 for Macintosh

Gibbs sampling, Topic models, author models, perplexity, unsupervised learning
application/pdf

38

2010-01-19, 05:45:31am CST
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Proposed utility and workflow revisited

Metadata
from user
(alternatively)

—
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/External Bibliographic \

Metadata Services:

DOI to BibTeX
ISBN to BibTeX
Google Scholar
ACM Portal
CiteSeerX

Auto send

DOI, Title, Auto fetch
etc. from metadata
full text

=

~ Submit It

PDF file

JabRef reference manager

BibTeX
library Read / Embed

(Metadata Extraction UtiIity\

[ FOXML: MODS metadata ]

il

[ Solrindex for XMP/BibTeX ]
\. AN J
(" = )

%file XMP wrapper
‘ [ BibTeX metadata ]
=

PDF file

i XMP wrapper

[ BibTeX metadata ]

Scholarly Repository is1andora

Y

/
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