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INTRODUCTION

We introduce this work, motivate its importance, and present our claims
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DATA DICTIONARIES

Ambiguity
Standard adherence
Human consumption

e Semantic technology usage

e Implicit concept annotation
e Provenance incorporation




MOTIVATION

e Annotate data from various domains
e Harmonize data from multiple sources
e Understand the data




CLAIMS

ADDRESSES
LIMITATIONS

Addresses limitations
of traditional data
dictionaries

Semantic Data Dictionary

An approach for annotating and
transforming data

ABSTRACTION

Presents a level of

F.A.1.R.

Resulting model is
Findable, Accessible,

abstraction over mapping
language-based approaches Interoperable, and

Reusable







loned in patents [Haskell et al., 2009, Lau et al.,
002/ Apacible et al., 2013]

Stor)y Brook Data Governance Council (https://bit.ly/30D4g90)

The Open Science Framework (https://bit.ly/35EPupT)

e Biosystematic Database of World Diptera [Thompson, 1999]

e Project Open Data Metadata Schema (https://bit.ly/30CYTar)

LIMATIONS

e  Minimal incorporation of semantics

e Object and relation elicitation not
permitted

e Domain-specific

e Not machine-readable

e Lack of a formal creation standard

Q Filter ~ Sheet_1
-
£ data/ Show rows with cells including:
- {:. OSF Storage (United States) Variable Variable name Mesaurement unit
Participant ID number 1D Numeric
0.1 datadictionary.csv
Group number GROUP Numeric
0.2 raw.pdf Age in years AGE Numeric
Date of birth DOB mmi/dd/yyyy
[£] 0.3 clean.csv
Gender SEX Numeric
Date of survey SURVEY mm/dd/yyyy
Self-reported consumer spending SPEND Numeric
Market sentiment SENTIMENT Numeric

Tags
Actual GDP growth GDP Numeric

Allowed values Description
001-999 ID number assigned to participant in sequential order
1-30 Group assigned to participant based on ID number
18.0-65.0 Age of participant in years
1-12/1-31/1951-1998 Participant's date of birth
1 = male 2 = female Participant's gender
01/01/2015 - 01/01/2016 When the participant completed the survey
0-100,000,000 Self-reported average yearly expenditure
1 = negative 2 = neutral 3 = positive Sentiment towards US domestic economy
-5.0-5.0 Average US yearly GDP growth


https://bit.ly/3oD4g90
https://bit.ly/35EPupT
https://bit.ly/3oCYTqr

DATA INTEGRATION

e Techniques that utilize data from multiple sources to construct a
unified view of the combined data [Lenzerini, 2002]

e The Semantic Web Integration Tool (SWIT) [del Carmen Legaz-Garcia
etal., 2016]

e RDF-Gen [Santipantakis et al., 2018]

e DataOps [Pinkel et al., 2015]

e OpenRefine [Ham, 2013]

LIMATIONS

e Not all tools are open source .

e Some require knowledge of mapping languages

e Difficulties with subset selection, cell-based operations,
merging

e Notall tools allow object elicitation \"

e Some difficulties associated with adopt

f \l




MAPPING LANGUAGES

Typically used to convert a relational database (RDB), tabular
file, or hierarchical structure to an RDF format

RDB to RDF Mapping Language (R2RML) [Arenas et al., 2012]
RDF Mapping Language (RML) [Dimou et al., 2014]

Sparglification Mapping Language (SML) [Stadler et al., 2015]

[

[ J

[

e XR2RML [Michel et al., 2015]

e KR2RML [Slepicka et al., 2015]

e Karma [Knoblock and Szekely, 2015]
[ J

[

RDB20WL [Cerans and Bumans, 2011]

TriplesMap |

| LogicalTable |
j' PredicateObjectMap |
ObjectMap
GraphMap l—ol SubjectMap | I PredicateMap |
RefObjectMap
Generated Triples 9
Generated Output Dataset
| Join I

https:/www.w3.org/TR/r2rml/



https://www.w3.org/TR/r2rml/

SEMANTIC EXTRACT, TRANSFORM, AND LOAD (ETL)

e (ETL) operations refer to processes that read data from a source database,
convert the data into another format, and write the data into a target database

LinkedPipes ETL (LP-ETL) [Klimek et al., 2016]

Semantic Extract, Transform, and Load-er (SETLr) [McCusker et al., 2018]

Eureka! Clinical Analytics [Post et al., 2013] , .

Linked Data Integration Framework (LDIF) [Schultz et al., 2011] https:/etl.linkedpipes.com/
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https://etl.linkedpipes.com/
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IC DATA DICTIONARY

We present the various components
included in the Semantic Data

Dictionary specification



SEMANTIC DATA DICTIONARY |

SPECIFICATION

ge)

a

INFOSHEET

Contains links to the
other specifications

METADATA
SUPPLEMENT .

Includes metadata

‘about the Semantic. “
Data Dictionary or the |

associated dataset

DICTIONARY
MAPPING

Used to annotate the
columns of a dataset

o)

G

CODEBOOK

Used to annotate
coded values

(oo —] N

& ® A~
CODE MAPPING TIMELINE PROPERTIES
Used to encode shortcut Used for complex Used to customize
notations temporal mappings the properties used

(See https://bit ly/2HLydmK)

during the mapping
process


https://bit.ly/2HLydmK

METADATA
SUPPLEMENT

INFOSHEET

SPECIFICATION

Infosheet Row

Description

CODE MAPPING
CODEBOOK
DI1cTIONARY MAPPING
PROPERTIES
TIMELINE

Reference to Code Mapping table location
Reference to Codebook table location
Reference to Dictionary Mapping table location
Reference to Properties table location
Reference to Timeline table location

Infosheet Row

Related Property

Description

CONTRIBUTORS
CREATORS
DATE CREATED
DESCRIPTION
IMPORTS
KEYWORDS
LICENSE
PREVIOUS VERSION
PUBLISHER
TITLE
VERSION
VERSION OF

dct:contributor
dct:creator
dct:created
dct:description
owl:imports
schema:keywords
dct:license
pav.previousVersion
dct:publisher
dct:title
owl:versionlnfo
dct:isVersionOf

Contributors to the SDD

Creators of the SDD

Date the SDD was created
Description of the KG fragment
Ontologies that the SDD references
Keywords to be associated with the KG fragment
License URL

Previous version URL

Publisher of the SDD

Title of KG fragment

Current version URL

Resource URL for primary version

e  Dataonthe Web Best Practices
o  https://www.w3.org/TR/dwbp/

e  Semantic Web Health Care and Life Sciences
o  https://www.w3.org/TR/hcls-dataset/



https://www.w3.org/TR/dwbp/
https://www.w3.org/TR/hcls-dataset/

SPECIFICATION

DICTIONARY MAPPING

attributeOf

Time

DM Column Related Property Description
ATTRIBUTE rdf:type Class of attribute entry
ATTRIBUTEOF sio:isAttribute Of Entity having the attribute
COLUMN Entry column header in dataset
ENTITY rdf:type Class of entity entry
FormAT Specifies the structure of the cell value
INRELATIONT O sio:inRelationTo Entity that the role is linked to
LABEL rdfs:label Label for the entry
RELATION Custom property used in INRELATIONT O
RoLE sio:hasRole Type of the role of the entry
TIVE sio:existsAt Time point of measurement
UNIT sio:hasUnit Unit of measure for entry

WASDERIVEDFROM

WASGENERATEDBY

prov:wasDerivedFrom
prov:wasGeneratedBy

Entity from which the entry was derived
Activity from which the entry was produced

attribute of

Ylsts at

has value

Column

(el

was derived from

wasDerivedFrom

was generated by

wasGeneratedBy

)

DIAGRAM

Cell Value

has unit

a0

Relatlon

inRelationTo

Role Object

n relation to

pe




DICTIONARY MAPPING FORMALISM

dCoLumN A JATTRIBUTE — ATTRIBUTE(COLUMN)

dCoLumn A JENTITY

dCoLumn A JLABEL

dCoLumN A JCOMMENT

dCoLumN A ADEFINITION

ACoLuMN A JATTRIBUTEOF

ACoLumn A dUNIT

dCorLumn A dFormat A dValue
dCorLumn A IATIME

dCoLumn A JRoLE

dCoLumn A JRoLE A FINRELATIONTO

JCoLumN A FINRELATIONTO
ACoLumN A JRELATION A JINRELATIONTO
JCoLumN A JRoLE A RELATION A JINRELATIONT O

ACoLumN A wasDEerivEDFrOM
JCorLumN A IwWASGENERATEDBY
ACoLumn A IValue

O A

L

[

EnTiTY(COLUMN)

rdfs:label(CoLumN, LABEL)
rdfs:comment(CoLuMN, COMMENT)
skos:definition(CoLUMN, DEFINITION)
sio:attribute Of{ COLUMN, ATTRIBUTEOF)
U A Unit(U) A sio:hasUnit(CoLumn, U)
sio:hasValue(CoLumn, Value™ " FORMAT)
sto:existsAt(CoLumN, TIME)

AR A sio:hasRole(CoLumN, R) A RoLE(R)
AR A sio:hasRole(CoLumN, R) A RoLE(R)

A sio:inRelationTo(R, INRELATIONT 0)
sio:inRelationTo(CoLUMN, INRELATIONTO)
RELATION(COLUMN, INRELATIONTO)

AR A sio:hasRole(CoLumn, R) A RoLE(R)

A RELATION(R, INRELATIONTO)
prov:wasDerivedFrom(CoLumN, WASDERIVEDFROM)
prov:wasGeneratedBy(CoLUMN, wASGENERATEDBY)

sio:hasValue(CoLumn, Value)




CODEBOOK

SPECIFICATION

DIAGRAM

Codebook Column

CLASS
CODE
COLUMN
LABEL
RESOURCE

Related Property Description

rdf:type Class the Code refers to

sio:hasValue Value of the dataset entry

Column

Entry column header in dataset -
rdfs:label Label for the codebook entry
Resource

rdf:type Web Resource URI the Code refers to

FORMALISM
dCoLumN A ACLASS Crass(CoLumN)
rdfs:label(CoLUMN, LLABEL)

owl:sameAs(CoLUMN, RESOURCE)

ACoLumN A JLABEL
ACoLuMN A ARESOURCE
ACoLumN A dCoDE

I

sio:hasValue(CoLumN, CODE)




X, TIMELINE
‘ /| A SPECIFICATION
/Tlmellne Column\< Related P[operty Description
/|  END SI%) ‘hasEndTime The starting time point associated with the Timeline entry
I\REL \AIO\TO /Slo.lnRelat/onTo Entity that the Timeline entry is associated with

v N AME

‘// START sio:hasStartTime
TYPE rdf:.type
UNIT sio:hasUnit

Implicit entry reference for the Timeline entry

The starting time point associated with the Timeline entry
Class the Timeline entry refers to

Unit of measure for Timeline entry

FORMALISM

ANaME A dTYPE

ANAME A JLABEL

ANAME A ISTART

ANaAME A JEND

ANAME A JASTART A JEND A START = END
ANAME A JUNIT

ANAME A AINRELATIONT O

0 A

has start time has end time
TyPE(NAME)
rdfs:label(NAME) has value has value
S A sio:hasStartTime(NaAME, S) A sio:hasValue(S, START)
| . | ( Star
dE A sio:hasEndTime(NAME, E) A sio:hasValue(E, END)
has unit

AT A sio:existsAt(NaAME, T) A sio:hasValue(T, START)
ek
U A Unit(U) A sio:hasUnit(Name, U)

sio:inRelationTo(NaME, INRELATIONTO) D | AG RAM



PROPERTIES SPECIFICATION

Row Property
ATTRIBUTE rdf:type
ATTRIBUTEOF sio:isAttribute Of
COMMENT rdfs:comment
DEFINITION skos:definition
Enp sio:hasEndTime
ENTITY rdf:type
INRELATIONTO sio:inRelationTo
LABEL rdfs:label
RoOLE sio:hasRole
START sio:hasStartTime
TIME sio:existsAt
TyYPE rdf:type
Unit sio:hasUnit
VALUE sio:hasValue
WASDERIVEDFROM  prov:wasDerivedFrom
WASGENERATEDBY  prov:wasGeneratedBy




MODELLING APPROA

We discuss some modeling strategies
and provide some examples to help |~ /

illustrate this work
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./ ONTOLOGY ENGINEERING

CLASS SELECTION

e Collect relevant ontologies
o http:y//www.ontobee.org/
o  https:/bioportal.bioontology.org/

SUPPORTING ONTOLOGY

e What if concepts used to annotate dataset does
not exist in an ontology?
o Create concept map
o Engineer a supporting ontology
m Protege
e https:/protege.stanford.edu/
o Manual vs. automated approaches



http://www.ontobee.org/
https://bioportal.bioontology.org/
https://protege.stanford.edu/

SN

N /

/" ./KNOWLEDGE GRAPH GENERATION

N

e https://aithub.com/tetherless-world/SemanticDataDictionary
o  sdd2rdf
o sdd2setl

e hitps:/qaithub.com/tetherless-world/whyis

e Will cover this in the tutorial!

e Loading of KG into a triplestore
e Querying the resulting Graph


https://github.com/tetherless-world/SemanticDataDictionary
https://github.com/tetherless-world/whyis

INFOSHEET EXAMPLE

Attribute | Value
CREATORS Sabbir M. Rashid
CobE MAPPING NHANES/config/code_mappings.csv
CODEBOOK NHANES/input/CB/DEMO_H _Doc-CB.csv
CONTRIBUTORS “James P. McCusker, Paulo Pinheiro, Marcello P. Bax, Henrique O. Santos,
Alexander New, Shruthi Chari, Mathew Johnson,John S. Erickson,
Kristin P. Bennett, Jeanette A. Stingone, Deborah L. McGuinness”
Date CREATED 2018-10-14
DEscrIPTION KG fragment from manually annotated NHANES Demographics SDD.
Dictionary Mapping | NHANES/input/DM/DEMO_H _Doc-DM.csv P
ImPORTS “http://semanticscience.org/ontology/sio-subset-labels.owl, o B
http://hadatac.org/ont/chear/ ,http://purl.obolibrary.org/obo/ncit.owl”
KEYwORDS “demographics, gender, age, race, citizenship, marital status, household”
LICENSE https://opensource.org/licenses/MIT
PRrEVIOUS VERSION http://tw.rpi.edu/heals/kb/nhanes/1.1
PROPERTIES NHANES/config/Properties.csv
PUBLISHER Tetherless World Constellation
TIMELINE NHANES/input/TL/DEMO _H _Doc-TL.csv
TiTLE The National Health and Nutrition Examination (NHANES) SDD KG
VERSION http://tw.rpi.edu/heals/kb/nhanes/1.2 o
VERSION OF http://tw.rpi.edu/heals/kb/nhanes/




DICTIONARY MAPPING EXAMPLE

CoLumn LaBEL ATTRIBUTE ATTRIBUTEOF Unit - Tive EntiTy RELATION INRELATIONTO
SEQN Respondent sequence num-  sio:Identifier ?7participant
ber
RIAGENDR Gender sio:BiologicalSex ?7participant
RIDAGEYR Age in years at screening sio:Age ??participant yr ?7screening
RIDAGEMN Age in months at screening  sio:Age ??participant mth  ??screening
RIDRETH 1 Race/Hispanic origin sio:Race ?7participant
RIDEXAGM Age in months at exam sio:Age ??participant mth  77exam
DMDBORN4  Country of birth ?7birth sio:Country  sio:isLocationOf  ?7?participant
DMDCITZN Citizenship status sio:StatusDescriptor ~ ??participant
DMDYRSUS  Length of time in US sio:Timelnterval ??participant
DMDEDUC3  Education level - Chil- chear:EducationLevel ?7participant
dren/Youth
DMDEDUC2  Education level - Adults 20+  chear:EducationLevel ~??participant
DMDMARIL ~ Marital status chear:MaritalStatus ??participant
RIDEXPRG Pregnancy status at exam sio:StatusDescriptor ?7pregnancy ?7exam ??participant
SIALANG Language of SP Interview chear:Language ?7instrument ?7interview ?7participant
DMDHRGND  HH ref person’s gender sio:BiologicalSex ?7HHRef
DMDHRAGE  HH ref person’s age in years ~ sio:Age ?7HHRef yr
DMDHRBR4  HH ref person’s country of ??birth  sio:Country sio:isLocationOf — ?7HHRef
birth
DMDHREDU  HH ref person’s education chear:EducationLevel ??HHRef
level
DMDHRMAR  HH ref person’s marital sta- chear:MaritalStatus ?7HHRef
tus
WTINT2YR Full sample 2 year interview  chear:Weight ?7participant ?7interview
wit
WTMEC2YR  Full sample 2 year MEC chear:Weight ?7participant 77exam
exam wt
INDHHIN2 Annual household income chear:Income ?7household I M P LI CI I E N I R I E S
EX P LI c I I E N I R I E S CoLumN LABEL EntITY RoLE INRELATIONTO
i ?7participant Participant ncit:C29867, sio:Human  sio:SubjectRole
??screening Screening chear:Screening
?7exam Examination ncit:C131902
??birth Birth sio:Birthing
??pregnancy Pregnancy chear:Pregnancy
?7interview Interview ncit:C16751
??7instrument Instrumentation ncit:C16742
??household Household chear:Household ??participant
?7HHRef Household reference  sio:Human chear:HeadOfHousehold ~ ?7household




CODEBOOK EXAMPLE

CoLum Cope  LaseL Crass ’,‘"
RIAGENDR 1 Male sio:Male |\
RIAGENDR 2 Female sio:Female Sl
RIAGENDR . Missing ncit:C142610

RIDRETHI ] Mexican American ex0:0000151

RIDRETHI 2 Other Hispanic ex0:0000145

RIDRETHI 3 Non-Hispanic White ex0:0000158

RIDRETHI 4 Non-Hispanic Black ex0:0000132

RIDRETHI 5 Other Race - Including Multi-Racial ex0:0000153

RIDRETHI . Missing ncit:C142610

DMDEDUC3 0 Never attended / Kindergarten only chear:NoFormalEducation
DMDEDUC3 | Ist grade chear:EducationGrade

DMDEDUC3 2 2nd grade chear:EducationGrade

DMDEDUC3 3 3rd grade chear:EducationGrade

DMDEDUC3 4 4th grade chear:EducationGrade

DMDEDUC3 5 Sth grade chear:EducationGrade

DMDEDUC3 6 6th grade chear:EducationGrade

DMDEDUC3 7 7th grade chear:EducationGrade

DMDEDUC3 8§ 8th grade chear:EducatonGrade



REPRESENTATION

) = edu-2 smoke-2 id-2
a Edt i evel, Colleg d edu a Smoker, SmokingStatus, smoke a id, Identifier
generatedAtTime: 2019-03-22T23:48:38+00:00 generatedAtTime: 2019-03-22T723:48:38+00:00 | = generatedAtTime: 2019-03-22T23:48:38+00:00
hasValue: 4 hasvalue: 1 hasValue: 2
rdfs:comment: Subject’s education level rdfs:comment: Smoking status rdfs:comment: ID for subject
rdfs:label: College Graduate, Education level | | rdfs:label: smoker, Smoking Status rdfs:label: Identifier

sex-2
a BiologicalSex, sex, Female sio:isAtiributeOf sio:isAutributeOf
generatedAtTime: 2019-03-22T23:48:38+00:00 siozisAtibuteOf
hasValue: 2 mr@sof
rdfs:comment: Gender of the subject .
rdfs:label: Female, Sex subject-2

a subject, Human
generatedAtTime: 2019-03-22T23:48:38+00:00 |~ Sio:hasRele—» o SubjectRole

age-2 rdfs:label: Subject

a age, Age / \
eneratedAtTime: 2019-03-22T723:48:38+00:00 . . race-2
gasVaIue: 32 —siesisAttributeOf Sios “h% a Asian, race, Race
rdfs:comment: Age in years generatedAtTime: 2019-03-22T723:48:38+00:00
rdfs:label: Age . hasValue: 3
sio:hasUnit: UO_0000036 yﬂ rdfs:comment: Race category
S rdfs:label: Race, Asian

wil-2 sio:isAl
awt1, Weight UO_0000009 | | Visit| A Week
hasValue: 65.8 ‘o sUmt/' Z
generatedAtTime: 2019-03-22T23:48:38+00:00 hasValue: 1
rdfs:comment: Weight in kg at visit 1 / Sub9 sOf v

rdfs:label: Weight 1 visitl-2
Ve istsAt—» a Class eFime™ hasvalue: 2
wit2-2 rdfs:label: Visit 1
awt2, Weight sub y
generatedAtTime: 2019-03-22T23:48:33+00:00 —Sio:exisiSAt A i e
hasValue: 63A‘2 ) B aClage A
rdfs:comment: Weight in kg at visit 2 clfe dabel: Visk 2 dFime— hasValue: 4

rdfs:label: Weight 2



CoLumN

ATTRIBUTE

ATTRIBUTEOF

INRELATIONTO

SUBJECT_ID
ADMITTIME
DISCHTIME
DEATHTIME
INSURANCE
RELIGION
MARITAL_STATUS
ETHNICITY
DIAGNOSIS
?7subject
??admission
??discharge
?7death

sio:Identifier
sio:Timelnstant
sio:Timelnstant
sio:Timelnstant
chear:InsuranceType
chear:Religion
chear:MaritalStatus
sio:Ethnicity
0gms:0000073

??subject
??admission
??discharge
??death
?7subject
?7subject
??subject
?7subject
subject

kb:ROW_ID-5eeca763850ea

rdfiType sioiIdentifier ;

sio:Human sio:SubjectRole
ncit:C25385
genepio:0001849
ncit:C28554

rdf:type mimic-kb:ROW_ID 5

beeteg v g 17" xsdiinteger .

3] E(T

1£78215ba3gb

rdfity) sio:Identifier ;
ot L4AttributeOf mimie-kb: subjoct-Se0ca763850a1b0S6S1F78215ba3%b 5
sio:hasvalue 2"rxsd:integer .

mimic-kb:HADN_ID- Seacﬂﬁsssnealhusssdlfﬂzzlsba}sh

r s

1f78215ba3%b

rdf:type mimic-kb:SUBJECT_ID

rdf:type mimic-kb:HADH_ID

S SRE D W Kb adni ssion-5e0ca73850ea16055541¢78215ba39b 5
pital

sio:inRelationTo

siothasvalue  "165315"~xsd: 1nteger s

15ba3sh

1£78215ba3sb ;

rdf:type mimic-kb:ADMITTINE ;

sio tril
Cohacvalue %2156 04 05 12:26106" sd: string .

kbs mnz Seoca763850:

rdf: o

78215ba3sh

78215ba3sb ;

rdfitype mimic-kb:DISCHTINE ;

sio:
Conasvalue | "2196-0a-10 15:5-60"msd: smng .

THT
rdfitype sio:TimeInstant ;
sio:i!

15bassh

160565d178215ba39b ;

rdfitype mimic-kb:DEATHTINE ;

1b0565d1£78215ba39b .

T
rdfit neit:c25385

rdf:type

B T

kb:admission-

rdfs:label "Emergency”~rxsd:string ;
siothasvalue  "EMERGENCY"~*xsd:string .

http://cs.rpi.edu/~rashis2/ont/mimic/mimic-adm.ttl

LOCATION-
si

1£7821:

Sbash  rdfitype

78215ba3sb ;

rdfs:label Tenergency Room Admittance "arced staing ;
sioshasValue  "EMERGENCY ROOM ADMIT">*xsdistring

?2subject
?7subject
?7subject

ey

W_ID 5067038508 1b0505411762150239

Se0caTo3850ea 0088732152300

& Timeinstant, E0OUTTIME

HAS_CHARTEVENTS DATA-
500670 TE50EAIDOSBSA 7821503300
 boolean, HAS_CHARTEVENTS_DATA

s

EOREGTIME

560ca703050621b030SA78215b2300

REPRESENTATION

a Tunsinsant, EATHTIME JBERON_ 0000071, C28554,des

SURANCE.
Se0caT20508a100S65aHT7821500300
A NSURANCE, InsuranceType
p— =
skl DISCTRAN CANGERICHLORN A DiAGNOSIS

Transtered to CanceriChildren Hospial

N
S60ca703050631D030301 7821508300

DISCHTIVE *scnarge
reencaTOISMATDIINTINDIIN | msecre| 0TS0 TDOSSANTS2150030D
a T  GENEPI0_0001045, ischorae

instetseor
1oW-50067538506a1005350117621503390

Unobiainable
S, LGN

Rasntier LaNGuAGE
5606a7636505a1b0565A117621503300
a Longuage, LANGUAGE
Emorgoncy
o Aowsson-Tvee cases pr—

e st ABTAL STATUS

hartevent. hasven aRiED
oot Se0caTE 508 b0SRA 752150200
wn
[ — «Eomic, Wi, ey
o e I, Rasvan

D Emorgoncy Room Admitanco e
2 ADMISSION_LOCATION, Location aAtrbue0ts|  5e0cATS0S05R1B0SE5A1TE215b0306.

ADMITTINE.
5e0ca763650ea1b0SB5A1 17621502300 o
(OSPITAL EXPIRE_FLAG.
- aeucalt:xtboe-mossauirmznn-:sn
AR | o Caaee, HOSPITAL_EXPIRE_FL

https://bit.ly/2HJ3iHD

DEATHTINE.
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CHALLENGES

We discuss some challenges faced by
domain scientists when creating their of
Semantic Data Dictionaries




* EXPERIMENTAL SETUP

Domain scientists were presented with initial training

o  Epidemiologists and biostatisticians
Supporting materials were developed in collaboration with a domain expert

o  Were made available to provide guidance and examples
A template for completing the Semantic Data Dictionary was provided

o Included pre-populated fields for common demographic concepts

m Suchas age, race, and gender

A help document was created that included instructions and representations of more
complex concepts

o  Measurements of environmental samples

o  Measurements of biological samples

o  Measurements taken at specific time-points
A practical workshop was held

o A semantic scientist provided training in semantic representation to the domain

scientists

Domain scientists completed at least one Semantic Data Dictionary for an epidemiologic
study



CHALLENGES

Domain scientists had representation difficulties
o  Complex ideas (e.qg. fasting blood glucose levels)
o Implicit concepts
m Uncommon representation in the public health domain
m Not necessarily intuitive
o Time associations
Determining best ontology term for annotation was not always clear
o  What if a term was not found in a supporting ontology?
m Best way to represent concept in a semantically appropriate way
m  What other ontologies should be used?
Requirement for user to have some domain & ontology knowledge
Currently only supports annotation of tabular data
Annotation process is mostly manual
Documentation and tutorials can be improved
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CONCLUSIONS

Thanks for listening!




Semantic Data Dictionaries
address many of the
limitations of the prior work --
thus, this work helps advance
the state-of-the-art

\/ CLOSING COMMENTS

The SDD approach follows
Semantic Web standards and
results in artifacts that are
findable, accessible,
interoperable, and reusable




RESOURCES

whyis - https:/github.com/tetherless-world/whyis

HADatAc - https:/github.com/paulopinheiro1234/hadatac

sdd2rdf - https://qithub.com/tetherless-world/SemanticDataDictionary

Documentation - https://tetherless-world.qgithub.io/sdd/

Annotated resource examples - https://github.com/tetherless-world/sdd/tree/master/sdd_resources
Journal Paper - https://bit.ly/3kG6iDi



https://github.com/tetherless-world/whyis
https://github.com/paulopinheiro1234/hadatac
https://github.com/tetherless-world/SemanticDataDictionary
https://tetherless-world.github.io/sdd/
https://github.com/tetherless-world/sdd/tree/master/sdd_resources
https://bit.ly/3kG6iDi
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