CSV on the Web

Intro to W3C CSV on the Web Specifications
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CSV data is dumb

* |t's a simple text format, data has no inherent
meaning.

* Cells may be data-typed or have a regular
format: what does “09/10/2016” mean?
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Web CSV

e 5-star Linked Data

CSV URLs
CSVs link to other CSVs

CSVs link to other
Resources

RDF and JSON
conversion

@@%

On the web gﬁ’ﬁr‘ e
Machine-readablé
Non-proprietary fo®
RDF standards
Linked RDF
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W3C CSV on the Web

 Working Group chartered to allow applications to provide higher
interoperability with working with CSV, or similar formats.

« Use Cases: http://www.w3.org/TR/csvw-ucr/

 Model for Tabular Data and Metadata on the Web: http://
www.w3.org/TR/tabular-data-model/

-+ Metadats

Voo‘abu_lar_,er,TabuIa Data: http://www.w3.org/TR/tabular-
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http://www.w3.org/TR/csvw-ucr/
http://www.w3.org/TR/tabular-data-model/
http://www.w3.org/TR/tabular-data-model/
http://www.w3.org/TR/tabular-metadata/
http://www.w3.org/TR/tabular-metadata/
http://www.w3.org/TR/csv2json/
http://www.w3.org/TR/csv2json/
http://www.w3.org/TR/csv2rdf/
http://www.w3.org/TR/csv2rdf/

Model for Tabular

Table Group Table
id id
notes columns
tables foreian kevs

other annotations notes
rows
table direction
transformations
url
other annotations

Column
about URL
cells
datatvoe
default
lana
name
number
ordered
prooertv URL
reauired
rows
separator
table
text direction
titles
value URL
virtual

other annotations

Row
cells
number
primarv kev
table
titles

referenced rows
source number
table

Data

Cell
about URL
column
errors
ordered
prooertv URL
row
strina value
table
text direction
value
value URL



Mapping CSV to Model

e Parse CSV: RFC4180 + dialect metadata.

e delimiter, doubleQuote, headerRowCount,
lineTerminators, quoteChar, ...

e Dialect Description comes from Metadata Document.




Vlietadata

* Finding Metadata from a CSV

* User-specified, Link Header, well-known
ocations

* Viatching Ivietadata 10 a
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Transformation

Table Group

transformations
tableDirection
tableSchema
dialect
notes
@context

®
ol

@type

Definition
url

targetFormat

scriptFormat
titles

source
@id
@type

|

Top-Level

Table
u

=

transformations
tableDirection
tableSchema
dialect
notes
suppressOutput
@context
d
@type

®

Inherited Properties
null

textDirection
separator
ordered
default
datatype
required
aboutUrl
propertyUrl

valueUrl

Properties
@language
@base

g Dialect Description §
commentPrefix
doubleQuote

delimiter
encoding
header
headerRowCount
lineTerminators
quoteChar
skipBlankRows
skipColumns
skiplnitialSpace
skipRows
trim
@id
@type

l

Schema
foreignKeys
columns
primaryKey
rowTitles
@id
@type

Datatype

|

base
format
length

—

Number Format

decimalChar
groupChar

minLength

maxLength

minimum

maximum
mininclusive
maxInclusive
minExclusive

Description

®
g

Foreign Key
Definition
columnReference
reference

l

Foreign Key
Reference

resource

—

schemaReference
columnReference

s | Column Description

name
titles
required
suppressOutput
virtual
@id
@type

—
D
(o]
D
>
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array property

link property

URI template property
column reference property
object property

natural language property
atomic property

reference to a value of a specific category

| | mEEEeE

reference to an array of values of a specific category



Examples

53.8 United Arab Emirates

67.7 Afghanistan




Schema

e Column Descriptions

e Names/Titles




Embedded Metagata

 Generally Column Titles.

 Formats may define CSV conventions for
embedded metadata.
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Datatypes

e Basic XSD datatypes
 maximum/minimum facets

-+ minLength/maxLength facets



http://www.unicode.org/reports/tr35/tr35-31/tr35.html
http://www.unicode.org/reports/tr35/tr35-31/tr35.html

Other Features

o Split cells into multiple items

e Validate Primary Keys and Foreign Key
references (single and multiple columns)




onversions: JSON

{
"tables": [{

"url": "http://example.org/countries.csv",
"row": [{
"url": "http://example.org/countries.csv#row=2",
"rownum": 1,
"describes": [{
"countryCoe": "AD",
. "latitude": "42.5",
23.4 Sem el ey LG,
Emirates "name": "Andorra"

33.9 67.7 | Afghanistan s

"url": "http://example.org/countries.csv#row=3",
"rownum": 2,
"describes”: [{

42 .5 1.6 Andorra

countries.csv


https://github.com/w3c/csvw/blob/gh-pages/examples/countries.csv
https://github.com/w3c/csvw/blob/gh-pages/examples/countries.json
https://github.com/w3c/csvw/blob/gh-pages/examples/countries-standard.json

Conversions: JSON (min

[ {

"countryCode": "AD",
"latitude": "42.5",
"longitude": "1.6",

42.5

1.6 Andorra

23.4 538 United Arab "name": "Andorra"
' ' Emirates o
33.9 67.7 Afghanistan "countryCode": "AE",

"latitude": "23.4",
"longitude": "53.8",
"name": "United Arab Emirates"”

» — y

countries.csv


https://github.com/w3c/csvw/blob/gh-pages/examples/countries.csv
https://github.com/w3c/csvw/blob/gh-pages/examples/countries.json
https://github.com/w3c/csvw/blob/gh-pages/examples/countries-minimal.json

Conversions: RDF

@base <http://example.org/countries.csv>
@prefix csvw: <http://www.w3.org/ns/csvw#>
@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#> .

_:tg a csvw:TableGroup ;
csvw:table [ a csvw:Table ;
csvw:url <http://example.org/countries.csv> ;

csvw:row [ a csvw:Row ;
Andorra csvw:rownum "1"""xsd:integer ;
csvw:url <#row=2> ;
i csvw:describes :tlrl
23 4 538 Unlte_d Arab o e R e
Emirates csvw:rownum "2"""xsd:integer ;
) csvw:url <#row=3> ;
33.9 67.7 Afghanistan csvwidescribes _:tlr2
1, [ a csvw:Row ;

|l3|l/\/\

CSVw: rownum

countries.csv Al

xsd:integer ;


https://github.com/w3c/csvw/blob/gh-pages/examples/countries.csv
https://github.com/w3c/csvw/blob/gh-pages/examples/countries.json
https://github.com/w3c/csvw/blob/gh-pages/examples/countries-standard.ttl

Conversions: RDF (min

@base <http://example.org/countries.csv> .

42 5 1.6 Andorra _stlrl
<#countryCode> "AD" ;
23 4 538 Lkad/vab <#latitude> "42.5" ;
Emirates <#longitude> "1.6" ;
33.9 67.7 | Afghanistan <#name> "Andorra”
: _ttlr2
countries.csv <#countryCode> "AE" ;



https://github.com/w3c/csvw/blob/gh-pages/examples/countries.csv
https://github.com/w3c/csvw/blob/gh-pages/examples/countries.json
https://github.com/w3c/csvw/blob/gh-pages/examples/countries-minimal.ttl
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« CKAN — open source data portal platform

e Socrata — cloud-based open data
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http://csvlint.io
http://ckan.org
http://www.socrata.com
https://support.google.com/fusiontables/answer/2571232
https://github.com/ruby-rdf/rdf-tabular
http://rdf.greggkellogg.net/distiller
http://linter.structured-data.org

More Information

distiller

GitHub

linter

L

Primer



http://w3c.github.io/csvw/
http://www.w3.org/2013/csvw/wiki/Main_Page
mailto:gregg@greggkellogg.net
http://greggkellogg.net
http://rdf.greggkellogg.net/distiller
http://linter.structured-data.org
http://w3c.github.io/csvw/primer/
https://gkellogg.github.com/ddi-csvw

Deep Dive




| ocating Metadata

Start with Metadata

: o rel="describedby",and
HTT‘l‘D I—lnk header’ e type="application/csvm+json",
relz descr/bedby type="application/ld+json" Of

type="application/json".

Default locations
e {+url}-metadata.json

e CSv-metadata.json

{+url}-metadata.json

¢ /Wel |-knOWn/Csvm csv-metadata. json

Embedded Metadata

21



Top-Level Properties

e Constrained JSON-LD

"@context": "http://www.w3.org/ns/csww",

Context
. "@context": [
M UST IﬂC|Ude CSVW "http://www.w3.org/ns/csvw",
{
r]EirT1€353F)Ei(363 /711;):/9/ "@base": "http://example.org/",

"@language": "en-AU"

WWW.W3.0rg/ns/csvw

MAY include @base and/or
@language

22



Table Group

MUST include tables

MAY include any of the following:
dialect — how to parse CSV
notes — Arbitrary JSON-LD
tableDirection

tableSchema — defaults for tables not having
a tableSchema

transformations — undefined. For
transformations to other formats

@id
@type — if present MUST be “TableGroup”

common and inherited properties

23

"@context": "http://www.w3.org/ns/csww",
"@type": "TableGroup",
"dialect": {
"delimiter": "\t",
"headerRowCount": 3
,
"notes": {
"type": "Annotation",
"target": "countries.csv#cell=2,6-*,7",
"body": "..representative points.",

"motivation": "commenting"

8
"tables": [{

"url": "countries.csv"

b, A

"url": "country-groups.csv"

1,

"tableDirection": "1ltr",
“tableSchema": {%},
"transformations": [{ }]




lable

MUST include ur/ —reference to CSV

"@context": "http://www.w3.org/ns/csww",

MAY include any of the following: "@type": "Table",
"url": "countries.csv",
. "dialect": ,
notes — Arbitrary JSON-LD unéie(;f: { ¢ },}
"tableDirection": "
"tableSchema": {
suppressOutput "colums": [4
"titles": "country"
tableDirection b, {
"titles": "country group"
},{
tableSchema — must be defined someplace, "titles": "name (en)"
to describe that format of referenced tables b
"titles": "name (fr)"
b, {
transformations "titles": "name (de)"
},{
@id }’;titles": "latitude"
"titles": "longitude"
@type — If present MUST be “Table” ! 3
"%ransformations": { }
common and inherited properties ¥

24



"@context": "http://www.w3.org/ns/csww",

columns — for every column in the bl aschoman e Y
CSV. MAY also include virtual "columns": [{
/ "titles": "country"
columns. w
"titles": "country group"
. . . 3,4
foreignKeys — to validate against "name": "name_en",
: ' "titles": "name (en)"
entries in another taple. “Tang": "en"
3,4
. : : "name": "name_fr",
primaryKey — to determine unigueness "titles": "name (fr)"
"1CII’]9"I "fr"
. | 3,4
rowTitles — Reference to column who’s "nami": "name_de"(,j
: : "titles": " "
content defines the title for the row. o gen 4€
3,4
, "titles": "latitude",
@id "datatype": "number"
31,4
"titles": "longitude"
@type — If present MUST be “Schema” "datatype”: “"number”

H,
"foreignKeys": [{}],

"primaryKey": "country"
"rowTitles": ["name_en", "name_fr"

}

common and inherited properties

}




Column

name — Used for key referencing and
in URI templates.

titles — Titles of this column. Some title {

MUST match the header from the CSV. “titles": "country”,
) dc:description”: "The ISO two-letter code
Allows different forms for for a country, in lowercase.",
internationalization. datatype®: {
base": "string",
"minLength": "3",
. . " L th": "128"
virtual — For columns not actually in the [N
CSV. If present, comes after other "virtual®: false

}

columns. May be used as “glue”.
@id
@type — If present, MUST be “Column’”

common and inherited properties

20



Inherited Properties

aboutUrl— RDF subject (URI Template)

datatype — See Built-in Datatypes and Derived
Datatypes

default— when value is null/missing

lang — language for string values

null — values to be considered the same as null
ordered — Multiple values retain order (RDF)
propertyUrl — RDF predicate (URI Template)
required — requires column data to be present
separator — how to split multiple values from a cell
textDirection — “Itr”, “rtl”, “auto”, “inherit”

valueUrl — RDF object (URI Template)

27

{

"@context": "http://www.w3.org/ns/csvw",
"url": "countries.csv",
"tableSchema": {
"aboutUrl": "http://example.org/country/{code}",
"columns": [{
"titles": "country",
"name": "code",
"suppressOutput":
5 {
"titles": "name (en)",
"lang": "en",
"propertyUrl":
b,
"titles": "latitude",
"datatype":
"aboutUrl":
"propertyUrl”:

b

true

"schema:name"

"number",
"http://example.org/country/{code}#geo"
"schema:latitude"

"titles": "longitude",

"datatype":

"aboutUrl":

"propertyUrl”:
b,

"virtual":

"number",
"http://example.org/country/{code}#geo"
"schema:longitude"

true,
"propertyUrl": "rdf:type",
"valueUrl": "schema:Country"
b,
"virtual": true,
"propertyUrl": "schema:geo",
"valueUrl":
b,

"virtual": true,

"aboutUrl": "http://example.org/country/{code}#geo"
"propertyUrl": "rdf:type",
"valueUrl": "schema:GeoCoordinates"

]

"http://example.org/country/{code}#geo”




Common Properties

* Properties which are prefixed
EIES

"@context": "http://www.w3.org/ns/csvw",
"@type": "Table",
"url": "http://example.com/table.csv",

* Generally arbitrary JSON- “tableSchena’: [ ],

"dc:title": [

EPRieTetselelel e R Riale evaloer: Do Teeey Steamr Tobotiel “ernmmes: o
associated model object. “lc:pubLisher”: [

"schema:name": "Example Municipality",
"schema:url": {"@id": "http://example.org"}
3,

L NOte that JSON_LD dlaleCt "schema:url": {"@id": "http://example.com/table.csv"}

IS constrained.

28



Dialect Description

commentPrefix
delimiter
doubleQuote
encoding

header
headerRowCount
line Terminators

quoteChar

skipBlankRows
skipColumns
skiplnitialSpace
skipRows

trim

@lle

@type

29

"encoding": "utf-8",
"lineTerminators": ["\r\n", "\n"],
"quoteChar": "\"",
"doubleQuote": true,
"skipRows": 0,
"commentPrefix": "#",

"header": true,
"headerRowCount": 1,
"delimiter": ",",
"skipColumns": @,
"skipBlankRows": false,
"skipInitialSpace": false,
"trim": false




Transformations

MUST include the following properties:

url — reference to file containing script/
template

{
"@context": "http://www.w3.org/ns/csww",
scriptFormat — media type URL describing "url": "countries.csv",
SCFH)thFﬂWat "transformations": [{ '
"targetFormat": "http://www.1iana.org/

assignments/media-types/application/xml",
targetFormat — media type URL describing “titles": "Simple XML version®,
target format "url": "xml-template.mustache",

"scriptFormat": "https://mustache.github.i0/",
"source": "json"

MAY include the following: ) ]

source — How to format data before
transformation

titles — for describing format profiles
@id -

@type — If present, MUST be “Template”

30



Built-in Datatypes

| anyAtomicType (any)

e | From XML Schema Pt. 2

—} base64Binary (binary)J

—| integer |

—} boolean |

—| long |
—} date | ‘_| int |
—} dateTime (datetime) | |_| e |

| dateTimeStamp | ‘—| byte |
—} decimal | —| nonNegativeInteger |
positivelnteger |

—| double (number) | unsignedlLong |

—| duration | \—| unsignedint |

‘—} dayTimeDuration | \—| unsignedShort |



https://www.w3.org/TR/xmlschema-2/

Derived Datatypes

* base - built-in datatype {
"titles": "country",
"datatype": {
* format — See Formats "dc:title": "Country Code",
"dc:description”: "Country codes as specified 1in
e Length Constraints ISO 3166.",

"base": "string",
"format": "[a-z]{2}"

» length — length of cell

* minLength — minimum length of cell

. "titles": "name (en)",
maxLength — maximum length of cell "datatype”: {
"base": "string",
e Value Constraints "minLength™: "3",

"maxLength": "128"
e minimum/maximum — values of cell

e minlnclusive/maxinclusive
"titles": "latitude",

"datatype": {

e minExclusive/maxExclusive "base": "number"
. ’

"minimum": "-90",
e @id "maximum": "9Q"

}

e @type - “Datatype” ;

32



Formats for numeric types

{

e pattern [UAX35]
 Picture Strings

'000.0%

o HAHO HHHAHH

o ‘#0.0#E+#0°
e #,00,000
o #O.0##

e decimalChar

e groupChar

"titles": "latitude",
"datatype": {
"base": "number",
"minimum": "-90",
"maximum": "90",
"format": "#0.000000##"

"datatype": {
"base": "integer",
"format": {
"decimalChar": ",",
"groupChar": " ",
"pattern": "# ##0,0#"

"titles": "latitude",
"datatype": {
"base": "number",
"minimum": "-90",

"maximum": "90",
"format": "#0.000000##"

33


http://www.unicode.org/reports/tr35/tr35-31/tr35.html

Formats for booleans
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Formats for dates and times

o pattern [UAX35]

* Picture Strings

« yyyy-MM-dd e.g., 2015-03-22 « HH:mm:ss.S - 1+ trailing “S”

« yyyyMMdd e.g., 20150322 e HH:mm:ss

e dd-MM-yyyy e.g., 22-03-2015 = Hummus

e d-M-yyyy e.g., 22-3-2015 e HH:mm

o MM-dd-yyyy e.g., 03-22-2015 * Hmm

* M-d-yyyy e.qg., 3-22-2015 e yyyy-MM-ddTHH:mm:ss.S
* dd/MM/yyyy e.

., 22/03/2015  * yyyy-MM-ddTHH:mm:ss ,

-
™y



http://www.unicode.org/reports/tr35/tr35-31/tr35.html

Serializations

e JSON - not JSSON-LD, but uses
similar conventions

e RDF — transformation to the RDF
data model, with any available
serialization

. \Wi
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