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What's Data Crtation

Check [JASIST2017Db] for a survey about theory and practice of data citation
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Publication Is changing

Information is increasing published on the web.

Much of this Information IS INn curated databases — crowd-
or expert-sourced data

These datasets are complex, structured, and evolving, and
contributors need to be acknowledged

aaaaaaaaaaaa

IUPHAR/BPS
Guide to PHARMACOLOGY

e

I An expert-driven guide to pharmacological targets and the substances that act on them. I
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Data citation desiderata

- The generation of human- and machine-readable citations

should be automatic

- Cited data should be uniguely identified: e.g., DO

- (Citing data should be easy: click, generate, copy and paste

- Setting up and maintaining a citation system should require
low (No) effort to data creators/curators
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Citation snippets

We've focused on the automatic creation of citation texts/snippets

- A collection of information: authors, title, date, etc. and
some Kind of access mechanism

- Not exactly provenance

- Self contained, iImmutable (to within some choice of
format)

- Needed for a variety of reasons: kudos, currency, authority,
recognition, access. ..
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VWhy citation snippet gene

ration

should be automatic”?

e e

Consistency vs. Randomness

- Consistency

https://www.investorsunderground.com/wp-content/uploads/2015/05/consistencyfeatured.jpg

- Simplicity

- Completeness

https://newsletter.echa.europa.eu/image/image_gallery?uuid=b0ed090d-03ab-46b6-bdbf-39ee615dd6fedgroupld=63623808&t=1442480673121
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Data citation as a computational problem

- Principles and standards for data COM MUNICATIONS

citation are unlikely to be used
unless the process of extracting
information is coupled with that of
oroviding a citation for it.

- We need to automatically generate
citations as the data is extracted.

Automating
Data Citation

Academic Rankings
Considered Harmful

- Data citation is a computational K et o
Designing AI Systems that
problem. e i

Is a People Problem

Buneman, Davidson, Frew:

Why data citation isa computational problem.
Commun. ACM 59(9): 50-57 (2016)
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Data models heterogeneity

Models

eXtensible €
Markup &
Language

Search Database

IUPHAR/BPS D. . ’ l
V) Guide to PHARMACOLOGY 1gltd
[ tomn | o0t ‘ ARCHIVE
| An expert-driven guide to pharmacological targets and the substances that act on them. | ‘\-—'

u.

-

™ Ty -
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Citing RDF Using Named Graphs/Views

Application: Eagle-
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A “resource discovery” tool built to facilitate translational
sclence research.

Developed by a consortium of universities under NIH
funding, headed by Harvard.

ENd users: researchers who wish to share information
apout research resources (Core Facilities, 1IPS cell lines,
software resources).

Data is stored and distributed as RDF files (graph database).

Resources have a “Cite this resource” button!
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—agle-I: Cite me button

) eag|e| Search for resources across the eagle-i Network

cp Categories  Explore All

ARCUT GFT INVDIVFD NFWS + FVENTS FAD CONTACT LIS HFLP

Back to S5earch Results >

- - A {8 Special Collections
Mouse anti-mouse Gamma-protocadherin-C4

Monoclonal antibody reagent 3% A

Send message to Cite this resource
resource contact

Reagent ant-FCDH-geamma-L4
Additional Name

Location UC DaverNE- NeuraMab Faciliry
Relatad Imm unacytochemistry
Techniqua

Source Organism Aus mystulus

Type

> Antibody Target(s) I

» Immunogenic Materlal |

Isotype I2G1 &
Antlbody hipdfanibody-eaatry ore/A0 D710
Reglstry 1D

Catalog Number 73231
/5-231
Clone 1D MN1934/13
Exchange Order from the NeuroMab Facility

facilitator

Website(s) hrnyineauromab.ucdavis esuldatasheet/N1S34 13.0df
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—agle-I: Cite me

@ eaglel Search for resources across the eagle-i Network

outton

eaeereape  Mouse anti-mouse Gamma-protocadherin-C4
Monaoclonal antibody reagent €

Send message to Cite this resource
resource contact

Reagent anti-PCDH-gamma-C4
Additional Name

Location UC Davis/NIH NeuroMab Facility
Related Immunocytochemistry €9
Technique

Source Organism Mus musculus

Type

» Antibody Target(s)

» Immunogenic Material

Isotype gG1T €
Antibody http://antibodyregistry.org/AB 10671301
Registry ID

http://antibodyregistry.org/AB 2159730
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—agle-I: Cite me

@ eag|€I Search for resources across the eagle-i Network

peaerereages  Mouse anti-mouse Gamma-protocadherin-C4
Monaoclonal antibody reagent €

Send message to Cite this resource

outton

resource contact

Reagent anti-PCDH-gamma-C4

Additional N&~—=
| eagle-i ID for this resource:

Location , ,
! http://shared.eagle-i.net/i/00000153-5d03-c8ca-518¢-569b80000000
1|Click hereffor citation examples and more information.

Related

Technique -

Source Organ

Type

» Antibody Target(s)

» Immunogenic Material

Isotype gG1T €
Antibody http://antibodyregistry.org/AB 10671301
Registry ID

http://antibodyregistry.org/AB 2159730
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—agle-I: Cite me button

ABOUT GET INVOLVED NEWS + EVENTS FAQ CONTACT US HELP

L —— "

Citing an eagle-i Resource

Citing eagle-i resources is an easy way to give credit.

The formats suggested below provide the minimum information necessary to identify and credit the resource provider, and are designed to provide a traceable,

durable, and unambiguous reference for the resource being cited. These suggestions can and should be used along with those from other resource identifiers
(i.e. Antibody Registry ID, Addgene, DSHB, RRID) or from the journal publishing your work.

Resource Name VERR I Harvard
APP cKO x Cre ER x APLP2 KO e A University
TAS
Mus musculus
eagle-i
eagle-i ID [ Institution
D for this resource
Organism or Used to study brain pathology and . ) o o -
Virus Description http://harvard.qga.eagle-i.net/i/0000012a-25bf-e274-fSed-943080000002
- € pie n o
Location g
Genetic

alteration - - .
Owning Organization I

Note that for all types, the names of Core Facilities or other ambiguously named organizations should be followed by the name of the affiliated eagle-i institution
in order to disambiguate them (e.g. Flow Cytometry Core. Montana State University vs. Flow Cytometry Core. Dartmouth College).



Manual construction of the citation

@ eag|e| Search for resources across the eagle-i Network
- cp Categories Explore All

ARCUT GFT INVDIVFD NFWS + FVENTS FAD CONTACT LIS HFLP

< Back to Search Results > Institution

' Special Collecti
Title Mouse anti-mouse Gamma-protocadherin-C4 SC 7 et

Monoclonal antibody reagent O 3% A

Send message to Cite this resource
resource contact

Reagent anti-FCOH-gamma-C4
Additional Name

Location Location UC Daves/NE- NewraMVab Facll r’

Relatad Imm unacytochemistry
Techniqua

Source Organism Mus mysculus
Type
» Antibody Target(s) |

» Immunogenic Materlal |

Isotype I2G1 6
- - v <22, 1DA71301
eagle-i ID for this resource: Eagle'| ID 159730

http://shared.eagle-i.net/i/00000153-5d03-c8ca-518¢-569b80000000

1 Click here for citation examples and more information.

| [ ose | -

datashaet/N1S34 13.00f
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1he eag\e—| citation service

______________________________________________________________________

eagle-i system

solator ac:c:}é}

Isolator access

i RDF machine-readable Citation
Access service € i L, — Citation -
i eag|e_| id : Model citation (JSON) Formatter

INVOLVED NEWS + EVENTS FAQ
,/ !
K% i
7 y
/ : Send message to Cite this resource
< /Backto search Resull
/./ ) resource contact
1

______________________________________________________________________

4 |
Isolator access|
Access service © /.)

Univers
Sens message to -—+—"" Pennsyl
resource contact
Service "The PGMF offers the Penn research community access to isolators for H u m a n read a b Ie CItatI o n
Description utilizing germ-free and gnotobiotic mice during IACUC-approved
experimental procedures." r______________________________________.______,
VP 'Grant, G.,Lazar, M.l and Manduchi, E., i
Service Provided enn Gnotobiotic Mouse Facility (Penn; ] . ..
by 1 Significance Tester, |
Topic Mus musculus | . . . !
| ' University of Pennsylvania, !
Fee for service Yes : Version V2 :
Website(s; ttp://www.med.upenn.edu/cores/PennGnotobioticMouseFacility.htm !
v T 'http //www.cbil.upenn.edu/STAR/ |

____________________________________ Y _e_r_sfl_qp_l_rl_g_;_l_\l_l_a_r_l_a_g?r Citation Dereferencer

i ) : i Parser

! o :) ' eagle-iV | :

! : @ / versioning ! !

i ﬂ system | ' | Dereferencing l

| - o | Module machine-readable

| eagle w | | citation (JSON)

' triple store ! i 2

e ) —
Original cited object i
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[he citation system
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Versioning system

Curated DB
AN

/ name — Analysis service

Citation Views

Policies —

hasType
LSRII Analytical cytometry LaserScan cytometry
\ Resource /
name name
Resource3
ownedBy
Vanderbilt University ownedBy \L
N
name
hasType
name
\ Harvard Universit
ownedBy y
/V
hasType
Cardiac Imaging nargie
\ Resource?
name Electrical service
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Versioning system

/v‘\ name ——>| Analysis service |

hasType

LSRII Analytical cytometry |

\ Resourcef

name
Vanderbilt University | ownedBy
N
name
ownedBy

hasType

Cardiac Imaging |

\ Resource2
name

| LaserScan cytometry W

- ling

name

Resource3

ownedBy

on
ator

hasType

/ -

| Harvard University |

name

!

| Electrical service
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tation

Versioning system

—_—
-_—
-
-
-
-
-
-
-
-
S -o
-
-~
-~
-~
-~
-~
-~
-~
-
-~
-~
-~
~

A

\
®
1

Analysis service | /
hasType
LSRII Analytical cytometry | | LaserScan cytometry
\ Resourcel /
name name
Resource3
ownedBy
Vanderbilt University | ownedBy \L
N
name

hasType

e -

Harvard University |

@

ownedBy |

/V
hasType
} . name
Cardiac Imaging | XJ
\ Resource2
name | Electrical service
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Creating a citation

LaserScan cytometry

7

name

LSRII Analytical cytometry
\ ReSOU rcel Resou rCe3
name

Versioning system

Data
(result set)

l . of
. . ~ ~
/ name ——>| Analysis service | S
~
~

hasType

Vanderbilt University | owneaBy

™

name

LSRIl Analytical cytometry | | LaserScan cytometry W Quer
\ Resourcet / t | n y
name name g
Resource3
ownedBy

on
ator

T~

hasType

/ -

| Harvard University |

@

ownedBy

hasType

Cardiac Imaging | name

\ Resource2 l’
name | Electrical service
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Creating a citation

LaserScan cytometry

7

name

LSRII Analytical cytometry
\ Resource1 Resource3
name

Versioning system

Data
(result set)

A
| )
| - :
| R .-»  Author
1 S~ - // |
: \\/(\\ :
| // ~o |
: ) T~ v
/
/
@ Citation Views > RQue{_y / Query
dé\\ ewriting Y
//
~ views used for K
\ rewriting query ,/
Qs /
%5 e~y ,
DBA e Policies »| Citation /
applicable Generator ,'/
policies /
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Versioning system

A
0
!
i
i
i
i
i
1
i
1
1
|

Curated DB

Citation Views

%
DBA g

Policies

Query
Rewriting

Creating a citation

_-»  Author

views used for
rewriting query

applicable
policies

Citation
Generator

LSRII Analytical cytometry

\ Resourcel
name

Query

Resource3

LaserScan cytometry

S

name
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Versioning system

Creating a citation

Query

LSRII Analytical cytometry
\ Resource1 Resource3
name

Analysis service |

52 @@¢-*v\\\\‘“ (re?jttiet) i
- STl
- - .
<ir
Author
h '
o o Citation Views Rgvv:tri};\g : / Query
!r] views used for
= rewriting query
DBA %}%@ Policies Citation
applicable Generator
policies
E Citation ;
Definition of the citation views
Cvi
V1 o /v name _,.>|
_—— - -~ < —
- -~
-~ hasType

\ name

——

Vanderbilt University |

N

name

ownedBy

Resource1

name

!

S

Cvo
| LaserScan cytometry
ve o

hasType

| Electrical service

N

name

/

Harvard University |

G. Silvello - Automatically generating craton text from queries

LaserScan cytometry

S

name



Versioning system

= @‘ =) B
— ] | < -> N -~
= &/ —

~—d — -

Citation Views

Query

A4

Rewriting

Data
(result set)

Creating a citation

Query

s

Citation

%,
DBA 7o Policies
VA o
- - -
7
/

\ name

applicable | Generator

policies

Citation

Definition of the citation views

Resource1

N
~ 7
~ -~ yd
dB
Vanderbilt University | ownedsy
name
Cardiac Imaging
T —

rewriting query

LSRII Analytical cytometry

\ Resource1l
name

LaserScan cytometry

S

name

Resource3

The query is rewritten using the views and

the citation texts are created

/ name _—|>| Analysis service |

hasType C\/2
| LaserScan cytometry
V2 _
- - - =

- name
-
P e
2 Resource3
/
s ownedBy
/
/
/
-
~
-
~
-
_ -
Ve hasType
7
7
7
7
7 name
7/
/ /
/ Harvard University |
/V
hasType
name

!

| Electrical service |
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Creatmg a cﬂaﬂom
Q@**% — o —

Curated DB - o
i ; «Wr
| % T _»  Author Q ry
I S, S~ .
(’GO&O/; \\\ 7 E ue

! LaserScan cytometry
Y

Citation Views Query / Query /

. W Rewriti,ng__ " LSRIl Analytical cytometry name
DBA %‘ Policies Citatir:r:v o \ Hesource Resource3
Definition of the citation views The query is rewritten using the views and
(' Cv1 @ the citation texts are created
VL ______ name ——|>| Analysis service |
Ve - - BN hasType/

Cv2
< [(esescamoromey | \/1(Resource) -> Cvi(Resourcel) ->
- {Grant, G., Version12,
LSRIlI Analytical cytometry, doi.10/resource}

Resource1

\ name

p—
= —

Vanderbilt University | ownedBy

N

name

V2(Resource3l) -> Cvo(Resourced) -
{Grant, G., Version12,

LaserScan cytometry, doi.10/resource3}
/

| Harvard University |

name

!

| Electrical service |
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e e e e s s — —— N

Creating a citation

Versioning system

:/; g ) "4—--> ,‘\‘~\‘ Data o
= =/ - Tt (result set)
Curated DB \““\\:: __________________ g ]
, i
~./ 1
s~ |
/ |
A4
Citation Views Query Que
W Rewriting 4
¢ views used for
~ rewriting query
m‘ A
DBA g Policies Citation
applicable Generator
policies

e
Citation i
1

The citation policies are used to define how to create a single citation text
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) Creating a citation

= @ . e S
@@*_*g ;\\\\‘*\\ (res%ellgzet) (7

H
Citation Views >

W Rewriting
views used for
vrewriting query

fe”
DBA  hsba | policies | Citation
applicable Generator
policies

i L
i\ Citation i
i

]

The citation policies are used to define how to create a single citation text

V1(Resourcel) -> V2(Resource3) ->
{Grant, G., Version12, {Grant, G., Version12,
LSRIlI Analytical cytometry, doi.10/resource} LaserScan cytometry, doi.10/resource3}
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Creating a citation

Versioning system
g§ee -8 et
= " ARRR S (result set)
g ,
T 116
Curated DB Tl r Mol
4 Tt iy W00
: 1
i
A4
. Citation Views Query Query
_ c\é\\(\ Rewriting
VS ws used fi
ewritina. auery
%,
DBA 7o Policies .| Citat
applicable Genera tor
policies

The citation policies are used to define how to create a single citation text

V1(Resourcel) -> V2(Resource3) ->
{Grant, G., Version12, {Grant, G., Version12,
LSRIlI Analytical cytometry, doi.10/resource} LaserScan cytometry, doi.10/resource3}

A possible citation policy is to take the union of the citations

{Grant, G., Version12.
LSRII Analytical cytometry, doi.10/resourcel;
LaserScan cytometry, doi.10/resource3}

G. Silvello - Automatically generating citation text from queries



VWhat's required to the DBA

Understand what information must be captured in the
datalbase to populate the citations

Specify the citation views for the database
Specify the citation policies

Ensure that the system Is versioned and enable
dereterencing
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XML: Leamning to Cite Framework

Application: Digital Archives

G. Silvello - Automatically generating citation text from queries



Use case: Digital archives
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Nive'?

VWhat I1s an Arc

Folders

Envelops

A et anemod e 1ickjiead| 863

| de Powert Deredim b
y MS‘ Conamn,e Fhole th l_:‘-(."'.?
. VENETIA [

s - ) -
A 4 e
s >
—— - > o
W : Y

Documents (e.g. letters, registers, testaments)
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Archival lree

® Archives keep the
context in which their
records have been
created and the
relationships among
them

® Archival descriptions
constitute a hierarchy

I\
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Archival Ire

[ fonds

1 series
[ 1 document
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data: EAD

—ncoding of archival

<ead>

<eadheader>
[..]

</eadheader>

<archdesc level=“fonds”>
[...]
<did>[..]J</did>

<dsc level=“fonds”>

[..]

<c@1 level=“sub-fonds”>
[..]

</c01>

<c@1l level=“sub-fonds”>

[...]

<c02 level=“series”>
[..]

</cO2>

<c@2 level=“series”>
[..]

</c02>

<c02 level=“series”>

[..]

<c@3 level=“file”>

SERIES P /ngi

\@ <c03 level=“file”>
[...]
</c03>
<c@3 level=“file”>
[..]
</c03>
<c@3 level=“file”>
[...]
</c03>
</cO2>
</c01>
</dsc>

(a) Archival Tree ~/archdese () EAD representation

</ead>
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Characteristics of EAD files

A sigle EAD file encodes a whole archive

‘Big” XML files with deep hierarchy

Heterogeneous use of tags across collections and within
the same collection

Often textual elements contain HTML tags

Every element and attribute of an EAD file is a potentia
citable unit
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—AD: Some statistics

Collection Files Nodes Depth Size (KB) Max Fan Out
max | median || max | median max | median max | median
AH 2005 233 14,648 158 21 6 760 15 1,332 23
IISG 2005 798 52,213 513 17 9 2,290 34 2,601 21
- NA 2008 1681 || 160,061 880.5 18
LoC 2014 || 2083 || 188,862 685 18 |
' UniMa 2014 || 662 || 69,766 | 711 || 10

AH 2005: UK Archival Hub, 2005 snapshot

ISG 2005: International Institute of Social History, 2005 snapshot
NA 2008: Nationaal Archief, The Netherlands, 2008 snapshot
_oc 2014 Library of Congress, 2014 snapshot

UniMa 2014 University of Maryland, 2014snapshot
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A Human-readable citation

Citable unit

Correspondence, 1951-1956;
Contextual Information (from ancestors of the oltalole unit)

— e = _

| "The Elements of Legal Theory" (unpublished) . Books, box 135. Part I1:

J Writings (1905-1984), box 129-152. Huntington Calrns Papers. L

Manuscript Division, Library of Congress.

(PerS|stent)Un|qe|dent|fer of theEADﬂle

All the elements of the citations are obtained from the EAD file containing the citable unit

In general, EAD files always contain all the information required to build a citation and a
citable unit alone cannot be used to create a complete citation
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A machine-readable citation

Conjunction of XPaths

/ead/eadheader/eadid && /ead/eadheader/filedesc/publicationstmt/publisher && /ead/
archdesc/did/unittitle && /ead/archdesc/dsc/c01[10]/did/unittitle && /ead/archdesc/
dsc/c01[10]/did/unittitle/unitdate && /ead/archdesc/dsc/c01[10]/did/container/Qtype
&& /ead/archdesc/dsc/c01[10]/did/container && /ead/archdesc/dsc/c01[10]/c02/did/
container/Qtype && /ead/archdesc/dsc/c01[10]/c02/did/container && /ead/archdesc/dsc/
c01[10]1/c02/did/unittitle && /ead/archdesc/dsc/c01[10]/c02/c03[4]/did/unittitle

&& /ead/archdesc/dsc/cOl[ ]/c02/c03[4]/did/container/@type && /ead/archdesc/dsc/
c01[10]1/c02/c03[4]/did/container && /ead/archdesc/dsc/cOl /c02/c03 1/c041[2]/
did/unlttltle & & /ead/archdesc/dsc/cOl 1/c02/c03[4]1/c04] /c05 /dld/unlttltle
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A machine-readable citation

Human-Readable Citation Machine-Readable Citation
http://hdl.loc.gov/loc.mss/eadmss .ms@@1@24 <--------------------~----- /ead/eadheader/eadid

Manuscript Division, Library of (ongress < ------ccoommmmmamaannan. /ead/eadheader/filedesc/publicationstmt/publisher

Huntington Cairns Papers < -----------------------------omoo oo /ead/archdesc/did/unittitle

Part II: Writings < --------ommmommmmmmmmmmm o c e mn e mm e e /ead/archdesc/dsc/c@1[10]/did/unittitle

1D9P5=1984 ====cer=rsserrerserrarsnrr s s rr e v e e /ead/archdesc/dsc/c@1[10]/did/unittitle/unitdate

Pox e /ead/archdesc/dsc/c@1[10]/did/container/@type

129-152 € - - e /ead/archdesc/dsc/c@1[10]/did/container

BY KOLPNS e /ead/archdesc/dsc/col[10]/¢c02[1]/did/unittitle

EH NI ot e e o e e e e /ead/archdesc/dsc/c@1[10]/c@2[ 1] /did/container/@type

1 1. I S L S S S Jead/archdesc/dsc/c@1[10]/c0Z[1] /did/container/

BOMKS o = o m i i m i /ead/archdesc/dsc/c@1[10]/c@2[1]/c@3[4]/did/unittitle

BOX e o —m oo oo o e /ead/archdesc/dsc/c@1[10]/c@2[1] /c@3[4]/did/container/@type
135 e e /ead/archdesc/dsc/c@1[10]/¢c02[1]/c03[4]/did/container

"The Elements of Legal Theory"” (unpublished) =----------------------- /ead/archdesc/dsc/c@1[10]/c@2[1]/cO3[4]/cO4[2]/did/unittitle
Correspondence, 1951-1956 < -------------=----—-----—--o—mo—oo——ooo-—- /ead/archdesc/dsc/c@1[10]/c@2[1] /c@3[4]/cO4[2]/c@S[1]/did/unittitle
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VWhat does the user see’”?

E LI3RARY OF CONGRESS = | ASKALIEBRAAIAN | DGITALCOLECTICHS | LIBRARY CATALOGS

|| Carrespondence, 1961 19 A v %

Tre Library of Congress > Researchers > Search finding Alds > Huentington Cairs pepers, 1780-1934

Huntington Cairns papers, 1780-1984

Search this Finding Aid | |[alwras B

Jvarven Contents List Index lems Usng this Collection S2arch Rasuits Fnnt/Cownload

= P eiaus Pane | Next Pag= » Pl 1T, Wrilings, 1905-"3F4
LIV iad F W RO S > YL ys, VWiLa Lowe
BOCK reviews
1925-19%¢5
(11 tolders)
BOX 1=4 194 1963, uncated

(15 toldcrs)
BOX 1=5 Bocks

The Coltectad Dialogues of Plato (1561)
Miscellany, 1961-1583], undated
Scrapbook, 1361-1954, Lndeted

(- (alders)

The Femn=nts of Tegal Thenoy" (Cnpubished)
Crnespond=nre, 1951-1950
Draft, 954-1938, 1 ni#ted

(Sl
Outline, andated
soathe, Jechann Wolfgang van, Faust [unpublisned trarslauor;
Ccrrespandance, LS4/-1953
(< Folders)
BOX 1:6 “arslation dra‘ts, 1947-1543, undated
(< Falders)
Creat Paintings from the Natiora' Gallery of Art (1D952), scrapbock, 1952 15519
U, L, Mencken: The American scenc, A Roador 11965)
Cerrespondence, LS05
Reviews, 1965
(2 fFalders)

-~ ' PN e A ow

» Navigeale Conlents Lisl

(Crmrants TSt
}--Part .: Gareral Corresgoncence,
+ 19251904

“part i Jemrec Kern Fe bleman rile,
. 1933-194d

fwPart -: Subijcct Hle, circa 1231 1944
--Part : Book and Artice File_cirzz

i 1926-1965

part . Miscallany, 1362-1461

tPaarl “1- Family Pepe-s, 1316-1GR4

=Part 21: Ganeral Corresoondencs,
: 1919-1GR4

| Part I1: Sudject Tile, 1920-198<
- ueeT Spaechas, 1533-1973
tPart 17: Writings, 19058-1984
sl Miscellany, 2 280 1584

“opart U1: Qversiza, 1HI1s-19/

Correspondence, 1951-1956,

"The Elements of Legal Theory" (unpublished). Books,
(1905-1984), box 129-152. Huntington Cairns Papers.

Manuscript Division, Library of Congress.
http://hdl.loc.gov/loc.mss/eadmss.ms001024
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VWhat does the user see’”?

Hunlinglon Cairns papers, 1780-1984

Search this Finding Ald al warns [ Search ] Search All Finding Alds Helr “ortact Us

Ovcrvicw = Contonts List | Index Terms — Using thiz Colkecton  Scarch Rezults  Frint/Download
Titie Fege | Cellection Summary | iograpnaical/Creonizaticnal Nete | Scooc and Contonts  Arrarcement

v Some orell conzent stored offsite.

Caollection Summary

Title

Span Dales == T
Bulk Dates ihuk 1975-1934)

1D No. MsS13/46

Creator Cairns, Hurtingzon, 19041-2935

Extent 53,450 itcms ; 167 containers plus 23 oversize ; 72.1 lincor fect
Language i

Location

Summary SULvE
N

L ulficial, 2
on e

Finding Aid Parmalink
LCCN Permalink

Correspondence, 1951-1956,

"The Elements of Legal Theory" (unpublished). Books, box 135. Part II: Writings
(1905-1984), box 129-152. Huntington Cairns Papers.

Manuscript Division, Library of Congress.
http://hdl.loc.gov/loc.mss/eadmss.ms001024
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(Generation of citations: The problem

/

| /ead/archdesc/dsc/c01[10]
11/

_9 c02/c03[4]/c04[2]/c05]
,U ég did/unittitle

" Query: XPath

— o
generate
Human-Readable Citation Machine-Readable Citation
http://hdl.loc.gov/loc.mss/eadmss .ms@@1@24 <-----------------------—- /ead/eadheader/eadid
Manuscript Division, Library of Congress == -------cooommmmnanmnnnann /ead/eadheader/filedesc/publicationstmt/publisher
Huntington Cairns Papers < ----—---—-=----——----———-oommmomoooo oo /ead/archdesc/did/unittitle
Part II: Writings < -------ccmmmmmmmm i i /ead/archdesc/dsc/c@1[10]/did/unittitle
1905-1984 < -----=--------creceeccecemcecccmeeeeccnceseree e e e e /ead/archdesc/dsc/c@1[10]/did/unittitle/unitdate
C DOX s mm e e e /ead/archdesc/dsc/c@1[10]/did/container/@type
O 1209-152 - /ead/archdesc/dsc/c@1[107]/did/container
'.|= By €airng < ------——---- oo /ead/archdesc/dsc/c@l[10]/¢c02[1] /did/unittitle
(4v] BOX e m - < e e e /ead/archdesc/dsc/c@1[10]/c@2[1]/did/container/Etype
'-|= 129 e o e /ead/archdesc/dsc/c@1[10]/c02[1]/did/container/
O BOOKS e == m = o o o e e /ead/archdesc/dsc/c@1[10]/c@2[1]/c@3[4]/did/unittitle
BOX e — m — & f o o e /ead/archdesc/dsc/c@1[1@]/c@2[1] /c@3[4]/did/container/Btype
135 e o oo /ead/archdesc/dsc/c@1[10]/c02[1]/c@3[4]/did/container
"The Elements of Legal Theory" (unpublished) =---------------------—- /ead/archdesc/dsc/c@1[107]/c@2[1]/c@3[4]/cO4[2]/did/unittitle
Correspondence, 1951-1956 < -------------=----—-—-—-—----——-----—----—- /ead/archdesc/dsc/c@1[10]/c@2[1]/c@3[4]/c@4[2]/cO5[1]/did/unittitle
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L earning to cite framework
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Leaming 1o Cite framework

The idea Is to employ a machine leaming approach for the
generation of citations

Learn from some sample data (human-readable citations),
get a citation model out of it, and generate citations

Reqguire low effort (and resources) to data creators and
curators

Handle data heterogeneity
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Leaming 1o cite Tra

—————————————————————

Human-Readable
Citations

Mework

XML Files
Collection

| earner

—————————————————————

Training Data

---------------------

Y

Citation
Model

Citation
XPath

v

AML File

Citation
System

_____________________

Test Data
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Citation

Human-Readable
Citation

B o o o — ———————— —— —

Output Reference

-



System implementatio

N and data

- [he citation system Is open-source and iImplemented In

Java (Maven project) as well as the code for the
experiments

- The training data, test data and the ground truth are openly
availaple

- http://www.del.unipd.it/~silvello/datacitation/

!} Data Citation
>

Gianmaria Silvello "Learning to cite” system for XML

You canbrowss the seftware at

Js
Youc
L ow e - [ Ty
nte ipd. s/dote
Documentation
The .aviDec | w
M

Data citation test collection

collostion encadec inthe BAD format wihich is publi
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Citing Relational DB Using Views

Application: IUPHAR/BPS
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[he citation generation problem

- |t is common for database owners to supply citations for

some parts (views) of the database, Vi ... V. .

- S0 the problem becomes: Given a guery Q, can it be

rewritten using the views”? Thatis, is there a Qi such that

vDes. QD) = QVin(D), ..., VD))

- |If so, the citations for Vi1..., Vi could be used to create a

citation for Q.
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Answering gueries using views

- The problem of answering gueries using views has been
well studied and is generally hard — but In our context may
pe tractable.

- A, Halevy. Answering queries using views: A survey. VLDB J.,
10(4).270-294, 2001,

- Lenzerini. Data Integration: A Theoretical Perspective: PODS,
2002,

- A. Deutsch, L. Popa, and V. Tannen. Query reformulation with
constraints. SIGMOD Record, 35(1):.65—-73, 2006.

- F Afrati, C. i and J. Ullman. Using views to generate efficient
evaluation plans for queries. JCSS 73(b): 703 - 724, 2007,
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1

Parameterized” Views

root
00 URI: .../family/1234

Collaborators: Harmar, Sharman, Miller

families = >

targats introductjon tagets

introduction @ @ -~ - O O
URI: .../intro/987 URI: .../target/1234
Contributors: Miller, Drucker Contributors: Miller, Drucker, Salvatori

tables

tuples
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—ffect of parameters

Family

1 Glucaaen receptor... GPCR
2 CLR (calcitonin receptor-like receptor) GPCR

3 Peptidases and proteinases... Kinase
‘ 4 A multifunctional molecule, Kinase

5 Chromatin moditying enzymes... Kinase

AF.VT(F, N,Ty) :- Family(F, N, Ty)

“Instantiated views”: V1(F, N, Ty)(1), V1(F, N, Ty)(2)..... VI1(F, N, Ty)
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—ffect of parameters

Family

Glucaaen receptor... GPCR
CLR (calcitonin receptor-like receptor)] GPCR

Peptidases and proteinases... Kinase

A multifunctional molecule, Kinase
Chromatin modifying enzymes... Kinase

VA4(F, N,Ty) :- Family(F, N, Ty)
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Crtation views

- [0 specity a citation, there are three components:
- View definition: specifies what Is being cited

- Citation query: specifies what snippets of information to
iNnclude in the citation

- Citation function: specifies how to construct the citation from
the snippets of information

- We call this triple a citation view.

- For now, we will focus on the view definition, which IS
expressed in Datalog.
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One simple example
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IUPHAR: Citation views

Taken from Davidson’s presentation @PODS2017
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Generating citations

- |f the query matches a view detfinition, we can use the
assoclated citation guery and function,

‘Match” must be extended to take parameters into account.

- Butwhat if it doesn’'t”?

- Nothing matches the query
- A set of view definitions are used to rewrite the query

- More than one set of view definitions can be used to
rewrite the query
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VWhat is a “good C|tat|on”7

Contains appropriate snippets of information

Allows the data as it appeared at time of citation to be retrieved
Concise

Specific

Our approach enables the DBA to specify the tradeoff between
conciseness and specficity.
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IUPHAR: Generating the citation (1)

- A query is another Datalog expression (Unparameterized).

- This can be rewritten using V1

Q;(F, N, Ty):- Family(F, N, Ty), F=1

- \We can then construct a citation to Q in terms of the
citation for V1(F N, Ty)(*17).

Q;'(F, N, Ty):- VI(F, N, Ty)(1)

Taken from Davidson’s presentation @PODS2017
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Citation views as annotation

Citation views are a type of annotation on tuples.

Provenance is a form of annotation on tuples, which is well
understood while being carried through gueries.

- Green, Karvounarakis, Tannen: Provenance Semirings, PODS
2007 31-40.

- Joint use: joins of tuples
- Alternate use: unions and projections of tuples

Can we use these ideas to understand how citation “annotations”
on tuples are combined In general queries”?
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Crtation “semiring””/

- (Given a (conjunctive) guery, we rewrite it to a set of

minimal equivalent queries that contain at least one citation
view,

Let the set of queries obtained in this way be {Q, ..., Q.}

- Each Q contains a set of citation views {V., ..., V.;}. The
joint use (*) of their citations constructs a citation for Q,
ClQ).

- CQ) = CViy)™.."CVim)

- The alternate use (+) of each C(Q) constructs a citation
for Q, C(Q).
- ClQ) = CQy)+ ... + CQ)

“Model for Fine-Grained Data Citation”, CIDR 2017
S. Davidson, D. Deutch, T. Milo, and G. Silvelllo.
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Interpreting * and +

- Joint use of citations: C(V;;)*..*C(Vin)
& * could be union or some sort of join

® E.g inexample 4, VI and V2 were jointly used: V1(FN, Ty)
("F123")V2(F TX)("F123")

- Alternate use of citations: C(Q,)+ ... + C(Q,)

® + could be union or min (wrt some ordering on views)

E.g. In example 3, both the parameterized and unparameterized
views on Family matched V1(F, N, Ty)(1), V1(F, N, Ty)(2),
.., V1(F, N, Ty)(5)) + V4

- Joint and alternate use are “policies” specified by the DBA
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—xample of output citation

Q;(F N, Ty ):- Family(F, N, Ty), F=1

|

Q;'(F, N, Ty ):- VI(F N, Ty)(1)

FD_FName __lype

] Glucagen ... GPCR

Taken from Davidson’s presentation @PODS2017
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—xample, with * as “join”

Q;(F, N, Ty, Tx):- Family(F, N, Ty), FamilyIntro(F, Tx), F=1

¥
Q;'(F N, Ty, Tx):- VI(FE N, Ty)(1), V2(F, Tx)(1)

Citation:

n
| Glucagen GPCR GlUCOgO Accessed on 08/05/2017.
regulates ... IUPHAR/BPS Guide to PHARMACOLOGY,

Family(F, N, Ty), Familylntro(F, Tx), F=1

Taken from Davidson’s presentation @PODS2017
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he big picture

Database owners need to be able to specify citation
views for the database — schema level information.

Database users (“authors”) need to have citations
“served up” as they extract data through queries.

Dereferencing the citation should bring back the data
to “readers” as of the time it was cited.
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Computational challenges

Schema-level versus instance level?

- Should we store the citations as annotations on tuples, or should we reason at
the schema level and then calculate the citation?

Given an expected query workload, what are the "best” citation
Views"?

- And are the necessary snippets of citation information in the
schema”

The number of alternative uses of citation views can be large.

- Are there efficient algorithms to find the “best” according to some metric of quality
(e.g. involving the number of views, the specificity of views, or related to a view

hierarchy)”?

G. Silvello - Automatically generating citation text from queries



—-Inal remarks

In general, the automatic generation of citation snippet Is
overlooked by many scientific databases

Automatic generation of citation text is a key aspect of data
cltation

Citation systems need to be customised for specific
domains

We are looking for interesting and challenging datasets to
work with (new domains, requirements, users, ...)
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