What is “mapping”
(supposed to do)?

Why again did we start this?
What can we agree on?
What really are the problems?



From the VO-DML spec
(a standard!)

VO-DML is designed to satisfy the following requirements. It should

1. Support the specification of serialization strategies for serializing instances of data models
into different file formats;

2. Berich enough to represent existing IVOA data models;

3. Support model reuse;

4. Be implementation-neutral, but...

5. Be flexible enough to be mapped to important physical representations, in particular XML
schema, relational model (TAP), object-oriented languages (Java, Python...), and at the same
time...

6. Be as minimal as possible, avoiding redundancy, adding restrictions where possible,
with the aim of simplifying the work of modelers by offering few and “obvious” choices;
7. Be based on accepted standards for data modeling, but ...

8. Not rely on external modeling tools, but be sufficiently compatible with them so that
such tools MAY be used when representing models;

9. Support runtime model interpretation;



Some mapping use cases
http://wiki.ivoa.net/twiki/bin/view/IVOA/UtypesTigerTeam

Data Model (de)serialization
UC #1 Serialize DM instances to file: given an instance of a Data Model and the DM machine readable description,
a writer can serialize the instance into a number of supported tabular formats. The writer could be a DAL service.

UC #2 Deserialize DM instance from file: given a serialized instance of a Data Model in a supported tabular format
and the DM machine readable description, a reader can deserialize the instance into memory, building an object
consistent with the DM itself.

UC #3 Trivial round-tripping: given a serialized instance of a Data Model in a supported tabular format,
an /0 library (possibly model-unaware) can convert the instance into a different, supported format without
breaking its VO compliance.

UC #4 Represent an arbitrary number of instances of the same class in a DM instance
(for example, N instances of the PhotometryFilter class in a PhotometryCatalog instance of the Spectral DM).


http://wiki.ivoa.net/twiki/bin/view/IVOA/UtypesTigerTeam

Why are we interested in data models?

Information Integration



heterogeneity + scaling problem




semantic: heterogeneous schemas
syntactic: custom access services
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IVOA homogenizes syntax: e.g. TAP




semantic heterogeneity requires
individual data integration
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Sketch of Integration Solution

common (global) schema +

VOQL*™

jon +
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TAP + media

(see lots of CS literature)
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Global Schema(s)

common data model(s)

* The unified view of the data sources

* Defined using VO-DML

— supports model dependency/reuse
— simplified, XML serialization language: machine
readability!
— Faithful representations possible
* XSD

* Java
e YAML?



(VO-DML) mapping

* Expresses how instances of a data model (expressed as VO-
DML) are represented in a tabular representation

— VOTable
— TAP schema



Example: Simple source data model

Source

-narme ;. =tring [1]

-dezcription : string [0..1]

-position : SkyCoordinate [1]
-positionErrar | SkyError [0..1]
-clazsification | SourceClassification [1]

¢

0.* -luminosity

LuminosityMeasurement

-value : RealCuantity [1]
-error ; RealGuantity [0..1]
-description © string [0..1]
-type o Luminosity Type [1]

==datalType==
SkyCoordinate

-longitude © ivos: guantity: . RealZuantity [1]
-latitude : ivoa: gquantity: Realzuantity [1]

-filter

=<=modelelement==
PhotometryFilter
fwodml-id = "PhotometryFilter'}

-frame

SkyCoordinateFrame

-narme ;- string [1]
-documertUR] : anyUR[1]
-equino ;- string [0..1]
-zystem ;o string [0..1]




k objid ra dec u z T i z run ||rerun||cameol||field specobjid class redshift  ||plate(| mjd ||fiberid
\[1237680191504712292[[319.42017295([-2.91605515([19.453272[[17.512213([16 4 5 || 45 [[4933710530540838848[GALAXY|| 0.091911 [[4382][55742] 62
37680191504842797|( 319.6726666 || -2.89320328(18.006238|[18.408295|[17.0: . 5 || 47 |[4933700634945188864] STAR ||-9.116632E-3|[4382|[55742] 26 |
[127660241388240997( 51.95792979 || 0.44178806 || 17.90674 ||16.767498|[16.2 5 |[146]2329593891403008112]| STAR |[-2.435169E-4[2069|(53376|| 389 |
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1237662303 11507089][202.55299093)[39.86892911(17.820675][16.164869|[15.296254][14.812856|[14.419583[3919][ 301 || 1 || 16 ||5299625250001449984||GALAXY|[ 0.048569 |[4707|[55653| 52 |
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ey OOrdinateFr
==dataType== .
P— SkyCoordinate name ;. string [1]

-documertUR] . any

-namme ;- string [1]
-dezcription : =string [0..1]
-position ;. SkyCooardinate [1]

-longitude | ivoa:guantity: RealGuantity [1]
-latitude © ivoa: quantity:: RealZuantity [1]

-positionError © SkyError [0..1]
-clazsification ; SourceClassification [1]

containing Sources

ldentifying a table as

The Hipparcos and Tvcho Catalogues (ESA 1997)
The Hipparcos Main Catalogue (118218 rows)

230/hip main

1 annotation(s) -

.t_JG.:TI

-frame

Full _RAJ2000 | _DEJ2000 [HIP| RAhms | DEdms RA(ICRS)| DE(ICRS) | Plx [pmRA e e | BV |[Hpmag| e_

"h:m:s" "d:m:s" mag deg deg mas | masfyr | masiyr | mas | mag | mag | mag | mag | mag mag mag

i e i i i i e = = i i = = = it i i i = i
110000 00.216/+01 05 20.43] 1|00 00 00.22/+01 05 20.4| 9.10/0.00091183 1.08901332) 3.54| -5.20| -1.88) 1.39] 9.643/0.020/ 9.130(0.019) 0.482 9.2043/0.0020
2(000001.024[ -19295582]  2/00000091/-192955.8 | 9.27/0.00379737|-19.49883745/21.90| 181.21| -0.93| 3.10| 10.519/0.033| 9.378(0.021| 0.999] 9.4017(0.0017
3|00 00 01.206/+38 513340/ 3|00 0001.20+38 51 33.4| 6.61/0.00500795| 38.85928608| 2.81 5.24| -291| 0.63] 6.576/0.004| 6.621/0.005/-0.019] 6.6081(0.0007
4|00 00 02.071| 51 53 36.76| 4[000002.01|-51 53 36.8 | 2.06/0.00838170|-51.89354612| 7.75| 62.85| 0.16| 0.97| 8.471(0.007| 8.092/0.007| 0370 8.1498(0.0011
35|00 0002394 40352833 5/00 00 02.39-40 35284 | £.55/0.00996534|-40.59122440) 2.87) 253| 907 111 9.693/0.014 8.6560.010/ 0.902 8.7077/0.0018
600 00 04.486/+03 56 47.25| 6/00 1.336/12.4488/0.0083
7|0000 05.283[+20 02 10.01] 7[00 0.039] 9.679/0.030| 0.740/ 9.6795(0.0021
8|00 00 06.562[+25 53 11.26| 8|00 H I a r‘CO S VI z I e R 0.055 9.151/0.029| 1.102| 8.5522(0.1671
0|00 00 08.477/+36 35 09.45|  9(00 962(0.025] 8.711/0.015| 1.067| 8.7534(0.0018
10[00 00 08.740( -50 52 01.11] 10|00 1140(0.011] 8.630/0.010| 0.489] 8.6994(0.0020
11]000008.961+46 56 23.99) 11|00 00 08.95+46 56 24.0| 7.34/0.03729693 46.94000154| 429 11.09 -2.02| 0.84 7.446/0.005] 7.364/0.005| 0.081] 7.3777/0.0010
12|00 00 09.816| 35 57 36.81] 12|00 00 09.82/-35 57 36.8 | 8.43/0.04091756-35.96022482 4.06| 599 -0.10] 1.16/ 10.369/0.023] 8.588(0.010| 1.484] 8.55980.0012
2lo0 00 10002l 222 35 20 24| 13loo 00 10 00222 35 4209 = '0lo 041679701272 se4a6R060! 2 49 =45 _1007] 142 10216/0 076 = %e7lnn14] 1 129l 297070 0017

-eguing | string [0.
-zystem ;- string [0,
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skyCoordinateF

==datalype== 1

-name ;. string [1]

sSource / skyCoordinate :} _documertUR] © &y
-name ; string [1] _longitude - ivos:quartity: RealGuartity (1] | -frame -Bguino::  string [0,

~latitucde @ ivos: guantity:: RealGuantity [1] -system - string [00..

-postion | SkyCoordinate [1]
-posmonErrar - =kyError
-claszsification | SourceClassification [1]

ldentifying two columns as the
Position of a Source, a SkyCoordinate

0.* -luminosity
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SkyCoordinateFrame

urce

-classification ; S0

-name ; string [1]
-dezcription ; =trirgg [0..1]
-pozition ;. SkyCoddinate [1]
-pozitionError ; SkgErrar [0..1]
LrceClassificglon [1]

dataT
/ 5.:.: & ':.'-'::?E: -name ; string [1]
kyCoordinate -documertUR] : anyURI[1]
-lonofice : ivos::gquantity:: RealGuantity [1] -frame 'Equ'n':'}:_: St'f'ng 10|
-legiflicle : ivos:: quantity:: RealSuantity [1] e a0 1]

Identifying magnitude+error columns

0.* L$Ds/

with (elements in) the collection of
LuminosityMeasurement-s of a Source.
(need instance of PhotometryFilter!)

Lumino=sityMeasurement

-value | RealZuantity [1]
-errar . RealGuantity [0..1]
-deszcription ; string [0..1]
Avpe . Luminosity Type [1]

==thodelelemeant==
1 PhotometryFilter
fwodml-id = "PhotometryFilter}

-filker




Seems straightforward no?



Mapping syntax?

This is what we’ve been

discussing for years now.



So what’s the problem?

* Mapping syntax?
— Maybe

* Or maybe mapping itself

— Impedance mismatch between data models and data sets

component serialization

Data model VO-DML
Data set VOTable, TAP
Mapping (proposal)

Use cases ?



Graphical mapping tool

e allows mapping using drag-and-drop-and-connect from loaded
models and TAP schemas/VOTables

* No syntax

* Shows impedance mismatch complexity



http://dsa012.pha.jhu.edu:8081/VODML-Mapper
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[#] VO-DML Mapper

’M%I

Models

= Bl Models

B @b ivoa
i

[ @ photdm-alt

= @b sre

- ) LuminosityType

) SourceClassification

) source
) AlignedEllipse
7 AstroObject
) CircleError

™ GenericEllipse

[ —

SkyCoordinate

SkyCoordinateFrame
SkyError
Source

OE(

=

- ) vo-dmi

[ Uploaded Files

Connect to files

Log Consol

<« C' # [ localhost:8080/VODML-Mapper/
Apps [ Useful links [ VO-DMI annota... Hangouts 1 blogs (1 news

sro:source. Source

<<objectType>>

- ID < vo-dmi:ideniifier [0

A

 label : ivos:string [0..1]

- name - ivoa:string [1

. description - ivoa:string [0..1]

- position : srezsource. SkyCoordinate [1..1]

- positionError : sre:source. SkyError [0..1]

- classification : srsource. SourceClassification [1..1]

- luminosity : sr-source.

LuminesityMeasurement [0..-1]

09000000 OC

. <<dataType=> .
sro:source. SkyCoordinate

t frame : sre:source. SkyCoordinateFrame [1..1] ‘.

.| <<dataType>>

- pa : ivoa:real [0.-1]

<<objectType>>
sre-source. LuminosityMeasurement

 value : ivos:quaniity. ReslQuantity [1..1]

. error - ivos:quantity. RealQuantity [0..1]

[ type : src:source Luminosi

e [1.1]

magnitude

 fiiter : photdm-alt-PhotometryFilter [1..1]

L iongitude - woa:quantity ResiQuantity [1.1] ‘...____.-—#————
| Istitude : ivoa:quantity. RealQuantity [1..1] ‘.._____...-—)————

e . ® /
- maior : ivoa:real [1..1] .
- minor : ivos:real [1..1]

‘Written by: Gerard Lemson

Documentation
Register

twomass.data

- hemsig : REAL

- raj2000 : DOUBLE

- dej2000 : DOUBLE

- errms] - REAL

- errmin : REAL

-empa : REAL

- jmag : REAL

- jemsig - REAL

-=_jmag: REAL

~jsnr: REAL

- hmag : REAL

-a_hmag: REAL

- hsnr: REAL

- kmag : REAL

- kcmsig @ REAL

-&_kmag : REAL

-ksnr: REAL

-fig: CHAR

- aflg : CHAR

<<objectType>>

. photdm-alt:PhotometryFilter

- pts_key : BIGINT

- scan : SMALLINT

- name : ivoa:string [1-.1]
2MASS-K
- bandName - iv

K

a:string [1-.1]

-xscan : REAL

-jd - TIMESTAMP

- edgens : REAL

- edgesw - REAL

-dup: CHAR

- use_sre : CHAR

http:fidc.zah.uni-heidelberg.de/__sysi
) twomass.

L. [ twomass.data
i vizieR

£ % VOTABLEs



http://dsa012.pha.jhu.edu:8081/VODML-Mapper

Examples

* http://dsa012.pha.jhu.ed:8081/VODML-Mapper



Done.



