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' Why VO-DML?

= [he problems with pre VO-DML data models.

MANCHESTER

= Need to attach a label data item - UType was invented - however exact relation to existing
data models was not rigorously defined.

= Data model reuse difficult
= Standards often only considered their own domain - led to repetition and overlap
= Not machine readable
= Often only representation available was UML diagram and/or list of UTypes in standard

x Sometimes XML schema available, but that often not an exact representation of the
model because the quirks of the XML schema language

= VVO-DML solves these problems by defining a subset of UML with an XML serialisation

= [ools to generate UTypes and XML schema mechanically from VO-DML.
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Motivation for VODSL

e Creation of VO-DML seems to have high activation energy (only a few
people are doing it...)

« UML route
* Different tools have poor interoperability and can be expensive
« UML very general - profiles can help

 Direct VO-DML XML editing route
« Does not need fancy tool

* Much better constrained - can only express the concepts that are
desired but still not very human friendly for writing by hand
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7 4
model example (9.1) "an exauple model" author "Paul Harrison"
d'\(ec-b ve-use » include "IVOA.vodsl"” ’
\ - oA »

4 ~1 2 " ’ ~ = = L
prlmlthvc angle "a new grimitive

4
package apackage "example package”

-~

: i
n COHCISe Cf XMI_ dtype fg -> ivoa:quantity.AtomicValue {

value : ivoa:real "a new float";
}

abstract otype base {

" bv : ivoa:boolean "Description';
n bl bouitdai, '
ESE}r]ESI 63 Aauthor: ivoa:string @? "author"; /* note use of A to be able

Iny re-use reserved word.*/

defaults } oL T

otype derived -> base{
sv : ivoa:quantity.RealQuantity "";

¥ .

“

I otype another { -
s fU”y expreSS|Ve fl : apackage. fq @[Exj\\'an array";

fZ : nestedpackage.another as composition "";

}

package nestedpackage

= yet more f
COﬂStralﬂed cc : derived as composition "" ;

’

’[han XI\/”/UML rf references apackage.another "a reference":

"nn

otype another {//same name different package

W\avxc\atov\j d%ScYT?tTOM
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VODSL implementation

= Using Eclipse Xtext - a language development package

® ecasy to create a domain specific language (DSL) with full Eclipse editor functionality
= syntax highlighting/formatting
» guto-completion
x validation
x quick fixes

= Just write the grammar and the much of the above comes for free! (it can be further
customised if the default behaviour is not quite what is desired).

= compiles to the VO-DML XML form for compatibility with existing infrastructure

= Can be regarded as a necessary reference implementation of VO-DML for standardization!
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VODGSL updates

= More natural scoping - not always necessary to fully qualify names - also use of *:" as
namespace separator for model level

» \alidation - most of the schematron rules now implemented and work as you type!
= NOW has “subsets” support
= put still missing “unique composition”

= Source available on GitHub https://github.com/pahjbo/vodsl along with models
translated from volute

= Binary available as eclipse update from http://astrogrid.jb.man.ac.uk/eclipse/vodsl/
= Stand-alone compiler VODSL->VO-DML also available

x  command line build of tools with maven

Vo
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ECcosystem

x \/ODSL complements rather than competes with VO-DML
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MODF IOSOFT : = dit
X megiceirew *
Edit s R T e,
.* VODSL
XI\/II/UI\/IL XSLT : ; ,
TS XSLT COmp"f' ' Edit
"~ VO-DML « -~ ‘
e’ /“\,‘,
. # 4 . &)
.-’ Edit” ~ ~
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- VODSL route vs UML route

VODSL UML

Human readable source code VS ]

MANCHESTER

Easier to perform global i Easier to visualise the whole
refactoring model

Full validation only after

Instant validation S XSLT transformation of XM

Easier to merge contributions Rely on UML tool to have
VS . 2
from two authors textually model merging facility

10
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$ile browser vODSL editov window
’

Rescurce - models/exan ple.vocs! - Eclipse Platferm

' H Resnurce
J

r
- Project Fxplorer 3 . ’ =0

Y g7 mocels examplesudsl 83 | IVOA wods! wstvodsl 4 ObeCore.veusd sulld.sml Characteric., SpectrumBM.... CubeDM-1.0....
¥ @y NC-gen . model exanple (0.1) "c¢r excmzle m gdel” guthor "Paul Harrisc~"
| example u \-dml xmi include *IVOA.vodsl”

| woavo cr].xml /

| ProvDM vo-dml.xml arimitive angle "o new primitive’

| build.xml )

Characterizatl p.vods| wackage apackage "excrple sacxags’

CubeCM-2.04 Al i
DatasetMetadata-1,0-CL.vuds|

exenplevods 1
VOA.vodsl abstract otype besc {

05sCcrz.vodsl bv - ivac:keelsas  "dsscription®:

PhotDM-a t.vocsl sauthor: tveeistring 82 "outhor®. /" note use o
Frow DM v sl re usec resc
Source M andsl ‘

dtype fq > ivce:cusrtity.AtomicYalue
value : ivec:real "a asw float”™;

vtvpe derivec -> Losed
v ivactcuartriry. ralluanti tv

me SpectrimiDM vea sl
g SIE2 2015 10=0weds]

-,

i STCQIs5ues. MC
g STCProtorype 2.0.vadsl | eaxample.va dmlxml 2%
X testveas! <Taml versicr="1.9" gwoding="UTF-8"7>
tjm-”'?“'-xs <vo dnl:mcccl wmlns:vo dul="http:/Awwn.ivee . ret/xml/VOONLAV1. D"
£2 =eniDede) ool xmlAs:ixsia"http: //www. w3, org/2€e1/XML 52 4na-instance”
xsi:scremolocution="hitp:/fwaw., tvcc.nab xnl/VODML/vZ . @ howp /rvelute g-voorgdsvn/ Ltrunk/projec.s/dns/ve-dal /nsd/vo-d:

<reme>exomzl o</ names
“example wéeserizbicn-an exanple nodel«S/descripgzicss

1< example stitleaTila tikles

pigVOANDD:| ceuthers=a.l Harriann<e authars

I=angle sverdie =g le/versions
V[ dpackage <lcstMccifiad>2016-03-057_5:47:02Z</lcstMccifiad>

i q cimperss

= Cutline &3

sl
¥ (Sbase

L C ' o - - — -
Lr'de"wd g, Pmblems I3 4 Search ¥ [rrar Log | &) Consale
¥ (fannther o

w1l 308 errors, O warnings, O others
< f2 Descripdon ~ Resopurce ~ocadon
¥ Eonestecracknge v @ Errors (308 items) .
F @Anathes & Aribute accuracy snould De & va e tppe SpectrumBM.vods| ‘ CLL7 feodels fSoectnu DM wods) P-oblem
D M ibule accuracy sm0uld D2 a ve e Type SpectrumDM.vods! . 334 foodels FSoectny DM wedsl P-oblam
2 Atibute angle should D2 ave ue type STCPrctotype-2 0vodsl ! . 596 fmwodels ISTCPrototvpe-¢ . Problem
D Mt-ibute 2p=ied shou d be a ve Le type SpectrumDM.vods| ¢ 36 'modelsfSpectry DM vodsl P55

8 Asdiih ite sens /..I.‘ e wvinl i & - FCwsabvinalNE L n ) s BT Juwadi wliThante wa™a2 -dat New o

X 4
outline St\rc:«ctwfe validation evvors Sevxevated VO-DML
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- VO-DML remarks

® Standard document feels aimed more at VO-DML implementers
than data model creators.

»  Document structured around XML representation
® [here are still some issues with the language itself
® Subsets seem a little loosely defined

= Restrictions on attribute multiplicities - though recent mailing
list update seems to have relaxed this

= Aggregation pattern

Vo
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- Utility of Data Models”?

= \\Vhat use are they?
x |abelling an individual data item ¢
= | ooking at the relations between data items
® cnables you to make meaningful queries (VOQL?)
= Provide storage schema

® Automated software generation from models

Vo
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Data Model Design

= Fven with the aid of sophisticated tools, the design of the data models takes
great skill

= Desirable to cause as little disruption as possible to existing models
» [here are some well known Ulypes In widespread use.

= Optimal design of model affected by the purpose for which it is used
x Not an implementation model for a particular computer language

= But not a just a domain model - the data pigeon holes for data are the
most Important concern.

= But deep object trees are not necessarily helpful - especially when it
comes to code generation.

14
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2Nnd Generation Data Models

1824

MANCHESTER

® [here has been an effort to regularize models in VO-DML and
the progress is being stored in the volute repository

x Cube

x STC2

x Provenance

= DatasetMetadata

® | have converted latest models from volute and put in VODSL
GitHub project.

15

Vo



MANCHESTER

1824

The University of Manchester

Jodrell Bank
Observatory

Data Model remarks

= Reuse still not fully established via import - sometimes
models have ‘copy and pasted’

® Still many errors In the raw translations
x Problems with original models?
x Problem with XSLT->VODSL?

x STC2 might be the most rigorously correct VO-DML
model currently existing!

Vo

16



MANCHESTER

1824

The University of Manchester

Jodrell Bank
Observatory

Conclusions

x | believe that the Eclipse VODSL tooling allows another route
to creating VO-DML models that is at least as good as the
existing methods.

= Provides an additional way to view and check whether
models are “well designed”

» Fasier environment for collaboration.
x \VODSL can be used without eclipse.

® (Graphical visualisation in development....

Vo
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