Bespoke models - do things unrelated to health in a
functional way

The models and contexts in GELLO can be bespoke, that is they can be custom designed for a given implementation. In health FHIR could well be one
such model, instead of the HL7 V2 VMR Medical Objects uses.

This section describes some simple two level models built and implemented against, in various non-health domains, purely by way of example.
What could be the advantages of using a functional approach like GELLO? Advantages people talk about include being side effect free, referentially

transparent, loops can be done recursively (and can be tail recursive), programming style is declarative and functions are pure. Another advantage of
GELLO is that is is fairly obscure so there is much less risk with importing dependencies.

Engineering example

This first example will walk through an idea of building a small mechanical engineering ontology that started life with reference to https://fastenerengineerin
g.com/what-are-pins/ . This ontology then will be used in a GELLO query along with information model instance data.

Engineering ontology

The ontology was created using a traditional Concepts, Descriptions and Relationships table approach, which also borrowed column headers from
SNOMED, to allow an easier import into a terminology server used to SNOMED. 97 concepts were assigned random alphanumeric identifiers and given
hierarchical types:

A B C D
1 CONCEPTID CONCEPTSTATUS FULLYSPECIFIEDNAME - | ISPRIMITIVE
2 | 5153446117 1 Adhesive (FastenerType) 1

3| 8256537411 Adjacent (Location)

4 | 7208875807 BuiltThing (BuiltThing)

5 | 7715218853” Bush (Part) [

6 5068559405 Cast (ConstructionMethod)

7 [ 3185053651 Circle (Geometry)

8 | 3089217606 Cirumference (Measurement) r

9 | 9036271972
10| 7375575111
11| 7147077878
12| 9209546602
13 [ 5065278537
14 1870960752
15| 7573194557
16| 1349262381
17| 6187765865
18| 5691490538
19| 1194923219
20 6356404793
21 4514449250
22| 7843150098
23| 5468976269
24| 3984784430
25| 7426137065
26| 8800509302”
27| 9377156411
28| 2127241480
29| 1858910986
30 6098090489
31 7750944468
32| 1447161408
33| 9457012240
34 2549448125
35| 6560376448
36| 2875052347
37 | 4863085350
38| 9573051973
39 8665486058
40| 7774269956
41 1343232038

Coiled (Pin)
Cone (Geometry)
ConstructionMethod (ConstructionMethod)
Cotter (Pin)

Cube (Geometry)

Cuboid (Geometry)

Cylinder (Geometry)
DescribingFunction (Measurement)
Distal (Location)

Dowel (Pin)

Extruded (ConstructionMethod)
Faces (Measurement)

Fasten (Role)

Fastener (Part)

Fastener Type (FastenerType)
Geometry (Geometry)

Glass (Material)

Groove number (Measurement)
Grooved Pin (Pin)
hasCircumference (Property)
hasColour (Property)
hasConstructionMethod (Property)
hasDescribingFunction (Property)
hasFaces (Property)
hasFastenerType (Property)
hasFinish (Property)
hasGrooveNumber (Property)
hasHeight (Property)

hasLength (Property)

hasLocation (Location)

hasMass (Property)

hasMaterial (Property)
hasMorphology (Morphology)
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A similar number of relationships were made, mostly of the Is_A type:


https://fastenerengineering.com/what-are-pins/
https://fastenerengineering.com/what-are-pins/

RELATIONSHIPID CONCEPTID1

r
50375
r
82450
r
10135
r
41792
r
17690
r
53731
r
79590
v
28883
r
66896
r
99175
r
99850
r
74472
v
75310
r
26230
r
90811
v
38821
r
46418
r
60975
r
77838
r
53559

This example will be about a type of fastener called a grooved pin coded internally to 9377156411. A small parent child table about grooved pins, coiled
pins, dowel pins, cotter pins, split pins and slotted pins (phew!) was made and saved as an imported csv file. This has five levels of hierarchy with parents

7208875807 7266641982 8902560058 0 0
3984784430 72666419827 8902560058 0 0
7917527560 7266641982 8902560058 0 0
9479086005~ 7266641982 8902560058 0 0
3059394017 72666419827 8902560058 0 0
3973107831 7266641982 8902560058 0 0
7876606638~ 7266641982 8902560058 0 0
7147077878 7266641982 8902560058 0 0
5468976269 7266641982 8902560058 0 0
I 4112463082 7266641982 8902560058 0 0
1877570509 7266641982 7208875807 0 0
7715218853 7266641982 1877570509 0 0
7843150098 7266641982 1877570509 0 0
7508806459 7266641982 1877570509 0 0
1415246963 7266641982 1877570509 0 0
9036271972 7266641982 1415246963 0 0
9209546602 7266641982 1415246963 0 0
5691490538~ 7266641982 1415246963 0 0
93771564117 7266641982 1415246963 0 0
5183192353 7266641982 1415246963 0 0
I 6841875253: 7266641982 1415246963 0 0
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of Pin (Part), Fastener (Part) , Part (BuiltThing) and BuiltThing (BuiltThing). There is a second hierarchy going through 6253914735 |

MechanicalFirmLinkage (BuiltThing) | . This table serves as a small reference terminology or ontology and the GELLO will make an appeal to it. It could be
further populated out of the Relationships table. The table will be used in the code to return a boolean if a child and a parent concept are in the same row.

The table is shown here:

LeaflD, Parentl, Parent2, Parent3, Parentd, Parent, Parenté, Parent7, Parentt
$377156411,1415246%63,7843150098,187757050%, 7208875807, ,,,
9377156411,1415246963,76843150098, 6253914735, 7208875807, ,,,
9036271972,1415246963,76843150098, 1877570509, 7208875807, ,,,
9209546602,1415246963,7843150098,187757050%, 7208875807, ,,,
56914905368,1415246963,7843150098,187757050%, 7208875807, ,,,
5183192353,1415246%63,7843150098,187757050%, 7208875807, ,,,
6841875253,1415246963,7843150098,187757050%, 7208875807, ,,,

Engineering schema

The information model was built as a gello_model and an XSD schema.

Here is the gello_model:

Package Ont oEngi neering
I nports iso_21090_dat at ypes

--all

class Ceonetry extends Any

nanme: String

code: CD -- square, rectangle, circle, triangle,
area: PQ --derived

wi dt h: PQ

I ength: PQ

hei ght: PQ

volune: PQ --derived

radi us: PQ

circunference: PQ
descri bi ngFunction: String
hori zontal relationships done up to here

class BuiltThing extends Any

code: CD

hasCGeonetry: Sequence(Geonetry)
hasBehavi our: Behavi our

hasRol e: Rol e

conponent: Sequence( Conponent )
tensileStrength: PQ

bt Area: PQ

bt Wdth: PQ

bt Lengt h: PQ

bt Vol une: PQ

cylinder,

cone,

sphere,

line

cube,

cuboi d



bt Radi us: PQ
bt G rcunference: PQ
bt Fl uxEmm ssi on: PQ

spaceType: CD -- negative, positive, negAndPos
constructionMaterial: CD -- wood, steel
constructi onMethod: CD -- extruded, printed, cast, nmilled

elasticity: PQ

class Part extends BuiltThing
partID: String
usedWth: Sequence(Part)

cl ass Behavi our extends Any

class Rol e extends Any
participantl: Part
partici pant2: Part
rol eType: CD -- fasten, support, join

cl ass Conponent extends Part
conponent I D: String

class Fastener extends Part --reference https://fastenerengineering.conl what-are-pins/
type: CD --nechanical, electromagnetic, adhesive

class Pin extends Fastener
pi nType: CD -- dowel, slotted, coiled (spiral), grooved, split, cotter
chanfer: Chanfer

cl ass Chanfer extends Any
angle: PQ
chanferLength: PQ
turnCOif Di stance: PQ
chanferLocation: CD -- proxinal, distal

class SpringPin extends Pin --new
springStrength: PQ

class SlottedPin extends SpringPin
sheet Revol uti onDeg: PQ
conpr essi onTol erance: PQ

class Coil edPin extends SpringPin
-- sheet Revol uti onDeg > 360 deg

cl ass GroovedPin extends Pin
grooveNumber: Integer --usually 3 -- done
groove: Sequence(Conponent)

class CotterPin extends Any
taper: Ceonetry

class SplitPin extends Pin
end: Sequence( Conponent)

cl ass Bush extends Part
-- spaceType = negative
interferenceMeasure: PQ
chanfer: Chanfer

class InfrastructureRoot extends Any
bui | t Thi ng: Sequence(Bui | t Thi ng)

EndPackage

Data

A xml file was created that accords with the model. The OIDs in the CD's codeSystem and the codeSystemName attributes in this example and the next
are made up.


https://fastenerengineering.com/what-are-pins/

<G oovedPi n xm ns: xsi ="http://ww.w3. org/ 2001/ XM_Schen®- i nst ance" >
<type
code="5336670848"
codeSystem="2. 16. 840. 1. 113883. 6. 8"
codeSyst emNanme=" Ont oEVal ueDonai n" >
<di spl ayNanme val ue = "Mechanical" />
</type>
<pi nType
code="9377156411"
codeSysten¥"2. 16. 840. 1. 113883. 6. 8"
codeSyst emNanme=" Ont oEVal ueDonai n" >
<di spl ayNanme val ue = "G ooved Pin" />
</ pi nType>
<part!|D value = '6787982-A />
<hasCeonet ry>
<code
code="7573194557"
codeSysten¥"2.16. 840. 1. 113883. 6. 8"
codeSyst emNanme=" Ont oEVal ueDonai n" >
<di spl ayNanme val ue = "Cylinder"/>
</ code>
</ hasGeonetry>
<spaceType
code="8494431267"
codeSystem="2. 16. 840. 1. 113883. 6. 8"
codeSyst emNanme=" Ont oEVal ueDonai n" >
<di spl ayNanme val ue = "PositiveSpace"/>
</ spaceType>
<btLength xsi:type = "PQ" value = "100" unit = "md' />
<bt Radi us xsi:type = "PQ' value = "10" unit = "mt" />
<hasRol e>
<rol eType code="4514449250"
codeSystem="2. 16. 840. 1. 113883. 6. 8"
codeSyst emNanme=" Ont oEVal ueDonai n" >

<di spl ayNanme val ue = "Fasten"/>
</rol eType>
</ hasRol e>
<usedWt h>
<part| D val ue = '89u207-F />
<code

code="7715218853"
codeSyst em"2. 16. 840. 1. 113883. 6. 8"
codeSyst emNanme=" Ont oEVal ueDonai n" >
<di spl ayNanme val ue = "Bush"/>
</ code>
</ usedW't h>
<conponent >
<conponent| D val ue = ' G oovel' />
<hasCeonet ry>
<code
code="7573194557"
codeSystem="2. 16. 840. 1. 113883. 6. 8"
codeSyst emNanme=" Ont oEVal ueDonai n" >
<di spl ayNanme val ue = "Cylinder"/>
</ code>
</ hasGeonet ry>
<spaceType
code="8999051355"
codeSyst em="2. 16. 840. 1. 113883. 6. 8"
codeSyst emNanme=" Ont oEVal ueDonai n" >
<di spl ayNanme val ue = "Negati veSpace"/>
</ spaceType>
<btLength xsi:type = "PQ value = "75" unit = "mi />
<bt Radi us xsi:type = "PQ" value = "4" unit = "mi" />
</ conponent >

<grooveNunmber value ="'1' />
</ Gr oovedPi n>

This data instance is about a grooved pin with one groove. The idea of a grooved pin is that is has two or more grooves usually which compress when the
pin is inserted with force into a preformed hole, in this case a 'bush’. They are meant to not move. So there is a risk if the groove number is wrong as this
part could slip due to a lack of friction in the linkage. At a semantic level we want a firm mechanical linkage and therefore want to use the correct part -
would we discover that a grooved pin is a firm linkage if we looked it up in mechanical engineering textbooks? This is what the semantic appeal will
attempt to address.

So lets move onto the actual GELLO:

GELLO


http://www.w3.org/2001/XMLSchema-instance

I mports Ont oEngi neering, DB. Ont oEngi neeri ngParent Chi | dTabl e

Cont ext GroovedPin

--validation rules:

Let groovedPi nConcept: CD = pi nType

Let grooveNunber Ok: Bool ean = grooveNunber >= 2

Let part TypeCk: Bool ean = type.displayNane.value = 'Mechanical'
Let correctAssocPart:

--inplies
Let mechani cal Fi rmLi nkage_Concept :

CD = CD{code = '6253914735',

Bool ean = usedW t h- >exi st s(code. di spl ayNane. val ue=' Bush')

codeSystem =' 3. 16. 840. 1. 113883. 6. 8",
codeSyst emNane = ' Ont oEVal ueDonai n' ,

di spl ayNane = ST{val ue = ' Mechani cal

Fi rm Li nkage' }}

Let groovedPi n_Concept: CD = CD{code = '9377156411",
codeSystem =' 3. 16. 840. 1. 113883. 6. 8',
codeSyst emNanme = ' Ont oEVal ueDomai n',
di spl ayName = ST{value = 'Gooved Pin'}}
Let test: Bool ean = groovedPi nConcept = groovedPi n_Concept
Let parent Concept: CD = nmechani cal Firnli nkage_Concept
Let childConcept: CD = groovedPi n_Concept
Let ontoETabl e: Sequence(TBL.csv)= csv
Let sel ect edRowOr Rows: Sequence( TBL. csv) =
ont oETabl e- >sel ect ((Leaf I D = chi | dConcept . code. t oReal ())
and (
(If Parentl.oclIsDefined() then Parentl = parent Concept.code.toReal () el se
Fal se endif) or
(If Parent2.ocl|sDefined() then Parent2 = parentConcept.code.toReal () el se
Fal se endif) or
(If Parent3.ocl|sDefined() then Parent3 = parentConcept.code.toReal () else
Fal se endif) or
(If Parent4.ocl|sDefined() then Parent4 = parent Concept.code.toReal () el se
Fal se endif) or
(If Parent5.ocl|sDefined() then Parent5 = parent Concept.code.toReal () el se
Fal se endif) or
(If Parent6.ocl|sDefined() then Parent6 = parentConcept.code.toReal () el se
Fal se endif) or
(If Parent7.ocl|sDefined() then Parent7 = parentConcept.code.toReal () else
Fal se endif) or
(If Parent8.ocl|sDefined() then Parent8 = parent Concept.code.toReal () el se
Fal se endif))
)
Let inpliesBool ean: Bool ean = sel ect edRowOr Rows. si ze() >0
-- result
Tupl e { checkG ooveNunber = grooveNunber Ck ,
checkPart Typi ng = part TypeCk,
checkUsedWth = correct AssocPart,
checkSenmantics = inpliesBool ean
and here is the result:
) Medical-Objects GELLO IDE (Mowg
File Edit Search View Run Build Jools Help
YA 7000 |H% FEEBX M LL
.gelo gelo_model Resuts Explorer
1{Imports O gineering, DB.OntoEngineeringParentChildTable Name Class Data
2|Context G: & _Context_ GroovedPin <GroovedPin: TRTTIClone_GroovedPin>
o goovedrconcest © Groovedpin
1|--validation groovehumberOk Boolean false
Let groavedt stk ocen
ooveNumb correctAssocPart Boolean true
ypeOk: Boolean = type.displayName.value = % mechanicalFiminkage_concept  CD Mechanical Firm Linkage
ctAssocPart: Boolean = usedWith->exists (co % groovedPin_Concept [} Grooved pin
© parentConcent o WedhcalFem Lnkage
A & chidConcept (2] Grooved pin
: o cnteratil?] SeasencemLc) Seasence (€T o>, <TBL 5, TBL v, <TBL v, <ToL.cov>, <TBL 5>, TBL.sv3)
< i impliesBoolean ! Boolean true =
; & et e e
chedkGrooveNumber Boolean false
chedPartTyping Boolean true
cecusedit ockan e

et childConcept: CD = groov
et ontoETable: Sequence (TBL
et selectedRowOrRows: Sequence(TBL.csv) =
ontoETable->select ((LeafID = childConcept.code. toReal())
ana (

1IsDefined() then P
1IsDefined() then
1IsDefined() then
t4.0clIsDefined ()
.oclIsDefined()

cept.

1IsDefined() pE.
1IsDefined() cept.code
1IsDefined()

« s|Let impliesBoolean: Boolean = selectedRowOrRows.size()>0

result

ckUsedWith = correctAssocPart,
checkSemantics = impliesBoolean
)

.code.toReal() else False endif) or
else False endif) or
else False endif) or
Concept.code.toReal() else False endif) or
e.toReal() else False endif) or
toReal() else False endif) or
.toReal() else False endif) or
rcept.code. toReal () else False endif))




Astronomy example

Astronomers use a type of star called a Cepheid variable to calculate distances to astronomical objects at galactic and extragalactic scales. This is
because it was discovered that the period of the pulsations corresponds to their absolute brightness. There is a formula that then can also take the
observed brightness of the object to calculate the distance of the star from Earth in parsecs. Type Il Cepheids are usually used. These are population Il
stars with the characteristics of being metal poor, old, masses < 0.5 MSun and their periods determine subclasses. These subclasses are RV Tauri, W Vir
and BL Her. RV Tauri stars including the star RV Tauri itself are massive supergiants. This example takes observations from a catalogue called SIMBAD
for the RV Tauri object. The GELLO model is again bespoke but again uses 1S0O:21090 datatypes. There is an ontological appeal to a parent-child table
based on the IVOA Ontology v. 1.3 for checking the supergiant relationship. We will assess a given star's suitability to be identified as a Type Il Cepheid
variable star and then check the subtype. (It should be RV Tauri as this is the type exemplar)

Astro-ontology

There is or was one called the IVOA Ontology v. 1.3 and for this example it formed the basis of a created small concept table of 400 rows, a created 511
strong relationships table and a created parent-child table of 381 rows. The function for subsumption in this example has been moved to a separate
package but is similar to the engineering example above. Importantly, this asserts the proposition that 46612991 | RVTauri (AstrObject) | Is_A 81261979 |
SuperGiant (AstrObject) | :

A B C D EF
RELATIONSHIPID CONCEPTID1 RELATIONSHIPTYPE  CONCEPTID2 CIR
82852511 9136401 116680003 23214157 0
JRBANEIA 126401 11662NNN2 ATNQEANT )
28587867 46612991 116680003 81261979 0
51312439 46612991 116680003 47085401 0
386067024 65648599 116680003 95788595 0
12372736 65648599 116680003 18956895 0
36700849 65648599 116680003 50487498 0
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The SIMBAD Observations GELLO Model

Here is the bespoke model made for this example:

Package SI MBADObj ect Package
i mports
i so_21090_dat at ypes

cl ass SI MBADObj ect Cbservati ons extends Any
desi gnation: ST
obj ect Type: bj ect Type
ot her Obj ect Type: Sequence( Qbj ect Type)
coordi nates: Sequence( Coordi nat es)
proper Motions: ProperMtions --? Sequence
radi al Vel ociti esAndOr Redshi ft: Radi al Vel oci ti esAndOr Redshift --? Sequence
paral | axes: Paral | axes
spectral Type: Spectral Type
fluxes: Sequence(Fl uxes)
identifiers: Sequence (I1)
ref erences: Sequence(References)
col | ecti onsOf Measurenents: Col | ecti onOf Measur enent s
nor phol ogi cal Type: Mor phol ogi cal Type
gal axyDi nensi on: Gal axyDi mensi on
not es: ST
observi ngLogs: Sequence( Qobservi ngLogs)
ext ernal Archi ves: Sequence(External Archive)
annot ations: ST
literatureDerivedParaneters: Sequence (LiteratureDerivedParaneters)

cl ass Obj ect Type extends Any
code: CD -- eg |VOA 1.3 |ocal
condensedDesi gnation: CD -- http://sinbad. u-strasbg. fr/sinbad/si mdispl ay?dat a=ot ypes
st andar dNanme: ST
ext endedExpl anati on: ST

cl ass Coordi nat es extends Any
system CD --I1CRS, Gal, FK4
epoch: CD --J2000, B1950
eq: CD -- 1950
ra: ST


http://simbad.cds.unistra.fr/simbad/
http://simbad.cds.unistra.fr/simbad/sim-basic?Ident=RV+Tauri&submit=SIMBAD+search
http://simbad.u-strasbg.fr/simbad/sim-display?data=otypes

dec: ST

wlype: CD -- wavelength class: Rad, mm IR Optical, U, Xray, Gam
errorEllipse: ST
quality: CD-- A B, CDE
bi bCode: ST
cl ass ProperMdtions extends Any
pmra: PQ
pmdec: PQ
errorEllipse: ST -- in degrees
quality: CD--A B, C D E ~
bi bCode: ST
cl ass Radi al Vel oci ti esAndOr Redshi ft extends Any
val ue: PQ
error: PQ
wavel ength: CD -- Rad, mm IR Opt, W, Xray, Gamor '~'(unknown)
quality: CD--A B, C D E -~
bi bCode: ST
class Paral | axes extends Any
val ue: PQ
error: PQ
quality: CD -- A=best quality -> E=worst quality, ~ =unknown quality
bi bCode: ST
cl ass Spectral Type extends Any
val ue: ST
spectral C ass: CD
| um nosityd ass: CD
peculiarities: ST
quality: CD -- A=best quality?E=worst quality, ~ =unknown quality
bi bCode: ST
cl ass Fl uxes extends Any
filterName: CD-- U B, V, R I, G J, H K u, g, r, i, z
system CD -- Vega - default, AB
fluxVal ue: Real
error: Real
quality: CD -- A=best quality -> E=worst quality, ~ =unknown quality
mul t Var Fl ags: ST
bi bCode: ST
class Col | ecti onOf Measurenents extends Any
vel ocities: Sequence(Velocities)

fe_H Sequence(Fe_H)

di stance: Sequence(Di stance)
pl x: Sequence( PLX)
rot: Sequence( ROT)
pm Sequence(PM
vari abl eStar: Sequence(Vari abl eSt ar Measur enent s)
cl ass Morphol ogi cal Type extends Any
ntype: CD -- Hubbl e norphol ogical class (spirals, ellipticals, etc)
quality: CD -- (A=best quality -> E=worst quality, ~ =unknown quality)
bi bcode: ST
cl ass Gal axyDi nensi on extends Any
-- Syntax of angular size is : "mmj-axis min-axis angle (wtype) quality bibcode"
maj Axis: PQ -- arc mnutes
m nAxis: PQ -- arc ninutes
angle: PQ-- orientation angle in degrees
incl: PQ-- inclination (in units of 15° fromO to 7)
wType: CD -- wavelength class for the origin of the angular size (Rad, mm IR Opt, WV, Xray,
quality: CD-- flag of quality of the angular size values ( A=best quality -> E=worst quality,
qual ity)
bi bcode: ST
cl ass References extends Any
date: TS
firstAuthor: ST
title: ST
journal: ST
url: ST
doi: ST

abstract: ST

ass Vel
vStar:

me: PQ
referen

C

cl ass ROT
vSini:

ocities extends Any

PQ
ce: References

ext ends Any
Real

Gam
~ =unknown



error: Real

mes: ST

q: ST

ref erence: References

cl ass Di stance extends Any
di stance: PQ
merr: PQ
perr: PQ
met hod: CD -- cep
reference: References

class Fe_H extends Any
tEff: PQ

log_g: Real

fe_H Real

compStar: ST

catNo: ST

reference: References

class PLX extends Any
pl x: PQ

me: Real

r: ST

ref erence: References

cl ass PM ext ends Any
pmra: PQ
pmra_me: PQ
pmde: PQ
pmde_me: PQ
syst: CD
reference: References

cl ass Vari abl eSt ar Measur enent s ext ends Any
var Type: CD -- eg DCEP
vMax: PQ -- mag
p: ST
vMn: PQ -- nag
period: PQ --d
d_RT: PQ-- %
epoch: ST
reference: References

cl ass ObservingLogs extends Any
cl ass External Archive extends Any

class LiteratureDerivedParaneters extends Any
lum nosity: Lum nosity
mass: Mass
netallicity: Metallicity
radi us: Radius
tEff: TEff
variabilityPeriod: VariabilityPeriod

class Lum nosity extends Any
I: PQ
m nusError: PQ
plusError: PQ
reference: References

class Mass extends Any
m PQ
m nusError: PQ
plusError: PQ
reference: References

class Metallicity extends Any
met: Real
m nusError: Real
pl usError: Real
ref erence: References

cl ass Radi us extends Any
r: PQ
m nusError: PQ
plusError: PQ
reference: References

class TEff extends Any
t: PQ

m nusError: PQ
plusError: PQ



ref erence: References

class VariabilityPeriod extends Any
p: PQ
m nusError: PQ
plusError: PQ
reference: References

class InfrastructureRoot extends Any
s| MBADObj ect Cbservations: Sequence( SI MBADObj ect Cbser vati ons)

EndPackage

Data

A xml file was created that accords with the model:
<?xm version="1.0" encodi ng="UTF- 8" ?>

<S| MBADCDhj ect Qbser vat i ons xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xsi : noNanespaceSchenmalLocati on="./i so- 21090- dat at ypes. xsd" >

<desi gnation value = "RV Tau" />
<obj ect Type>
<code code="46612991"
codeSystenm"2. 16. 840. 1. 113883. 6. 8"
codeSyst emNanme="1 OVA" >
<di spl ayNanme val ue = "RVTauri (AstrQbject)" />
</ code>
<condensedDesi gnati on code="V*"
codeSystem="2. 16. 840. 1. 113883. 6. 7"
codeSyst enmNane=" S| MBAD' >
<di spl ayNanme value = "W" />
</ condensedDesi gnati on>
<standardNarme value = "W" />
<ext endedExpl anation value = "Variable Star of Mra Cet type" />
</ obj ect Type>
<ot her Cbj ect Type>
<condensedDesi gnati on code="W*"
codeSystenr"2.16. 840. 1. 113883. 6. 7"
codeSyst emNanme=" S| MBAD" >
<di spl ayNane val ue = "W*" />
</ condensedDesi gnat i on>
<standar dName val ue = "Pul sV*RVTau" />
<ext endedExpl anation value = "Variable Star of Mra Cet type" />
</ ot her Cbj ect Type>
<coor di nat es>
<syst em code="1| CRS"
codeSyst en=" Local _Coor di nat es"
codeSyst emNanme="Local ">
<di spl ayNane value = "International Celestial Reference System' />
</ systenp
<epoch code="J2000"
codeSyst em="Local _Epoch"
codeSyst enNane="Local ">
<di spl ayNane val ue = "Julian 2000 (2000011200)" />
</ epoch>
<ra value = '04 47 06.7238218181" />
<dec value = '+26 10 45.530144720' />
<wType code="Opt"
codeSyst en¥"Local _wType"
codeSyst emNane="Local ">
<di spl ayNane value = "Optical" />
</ wlType>
<errorEllipse value = "0.0645 0.0365 90" />
<quality code="A"
codeSyst em="Local _Quality"
codeSyst emNanme="Local ">
<di spl ayNane value = "A" />
</quality>

<bi bCode val ue = "http://sinbad. u-strasbg. fr/si nbad/si mref?bi bcode=2018yCat . 1345. ...

</ coor di nat es>
<coor di nat es>
<syst em code="FK4"
codeSyst em=" Local _Coor di nat es"
codeSyst emNanme="Local ">
<di spl ayNanme val ue = "Fourth Fundamental Catal ogue" />
</ systenr
<epoch code="B1950"
codeSyst en¥"Local _Epoch"
codeSyst emNane="Local ">
<di spl ayNane val ue = "Besel lian 1950" />

0G'

/>
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</ epoch>
<eq code="1950"
codeSyst en¥" Local _Eq"
codeSyst enNane="Local ">
<di spl ayNane val ue = "1950" />
</ eq>
<ra value = '04 44 01.9109548643" />
<dec value = '+26 05 26.002025683" />
<errorEllipse value = "0.0645 0.0365 90" />
</ coor di nat es>
<coor di nat es>
<system code="Gal "
codeSyst em=" Local _Coor di nat es"
codeSyst emNanme="Local ">
<di spl ayNanme value = "Gal actic" />
</ systenp
<epoch code="J2000"
codeSyst en¥"Local _Epoch"
codeSyst enNane="Local ">
<di spl ayNanme val ue = "Julian 2000 (2000011200)" />

</ epoch>
<ra value = '174.7738171895735"' />
<dec value = '-12.1901909775067" />

<errorEllipse value = "0.0645 0.0365 90" />
</ coor di nat es>
<pr oper Mot i ons>
<pmra xsi:type = "PQ" value = "1.557" unit = "mas/yr" />
<pm dec xsi:type = "PQ" value = "-4.717" unit = "mas/yr" />
<errorEllipse value = '1.546 1.104 90" />
<qual ity code="A"
codeSystem="Local _Qual ity"
codeSyst emNane="Local ">
<di spl ayNanme value = "A" />
</ quality>

<bi bCode value = "http://sinbad. u-strasbg. fr/si nbad/si mref?bi bcode=2016A%26A. . . 595A. . . 2G'

</ proper Mbti ons>
<radi al Vel oci ti esAndOr Redshi ft >
<val ue xsi:type = "PQ' val ue
<error xsi:type = "PQ' value
<quality code="FE"
codeSystem="Local _Quality"
codeSyst emNanme="Local ">

"30.0" unit = "km's" />
"2" unit = "km's" />

<di spl ayNane value = "E" />
</quality>
<bi bCode value = "http://sinbad. u-strasbg. fr/sinbad/si mref?bi bcode=1953CGCRV..C...... ow

</ radi al Vel oci ti esAndOr Redshi ft>
<par al | axes>
<val ue xsi:type = "PQ" value = "0.6926" unit
<error xsi:type = "PQ' value = "0.0605" unit
<quality code="A"
codeSyst em="Local _Qual ity"
codeSyst emNanme="Local ">
<di spl ayNane value = "A" />
</quality>

= "arcseconds" />
= "arcseconds" />

<bi bCode value = "http://sinbad. u-strasbg. fr/sinbad/si mref?bi bcode=2018yCat . 1345. ..

</ par al | axes>
<spectral Type>
<val ue value = 'KO' />
<spectral d ass code="K0"
codeSyst en¥"Local _Spectral C ass"
codeSyst enNanme="Local ">
<di spl ayNanme val ue = "K0" />
</ spectral O ass>
<l-- why no lum nosity class? -->
<l um nosi tyCd ass code=""
codeSyst em="Local _Lum nosi tyd ass"
codeSyst emNanme="Local ">
<di spl ayNane value = "" />
</l um nosityd ass>
<quality code="FE"
codeSystem="Local _Quality"
codeSyst emNanme="Local ">
<di spl ayNane value = "E" />
</quality>

<bi bCode val ue = "http://sinbad. u-strashg.fr/sinbad/si mref?bi bcode=1995A%26AS.

</ spectral Type>
<fl uxes>
<filterName code="B"
codeSyst em="Local _Fi |t er Nare"
codeSyst emNanme="Local ">
<di spl ayNane value = "B" />
</filterName>
<syst em code="Vega"

110

0G'

.. 367N

/>
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codeSyst em="Local _Fi | ter Name"
codeSyst emNanme="Local ">

<di spl ayNane val ue = "Vega" />
</ systenr
<fluxVal ue xsi:type = "Real" value = "11.00" />
<error xsi:type = "Real" value = "0.10" />

<qual ity code="D"
codeSystem="Local _Quality"
codeSyst emNane="Local ">

<di spl ayNanme value = "D' />
</quality>
<bi bCode value = "http://sinbad. u-strashbg. fr/si nbad/si mref?bi bcode=2000A%6A. . . 355L. . 27H"
</ fl uxes>
<fl uxes>

<filterName code="V"
codeSyst em="Local _Filter Nare"
codeSyst emNanme="Local ">
<di spl ayNanme value = "V' />
</filterName>
<syst em code="Vega"
codeSyst em="Local _Fi |t er Nare"
codeSyst emNanme="Local ">

<di spl ayNanme val ue = "Vega" />
</ systenr
<fluxVal ue xsi:type = "Real" value = "9.8" />

<quality code="C'
codeSystem="Local _Quality"
codeSyst emNanme="Local ">

<di spl ayNane value = "C' />
</quality>
<bi bCode value = "http://sinbad. u-strasbg.fr/sinbad/si mref?bi bcode=2002yCat . 2237. ..
</ fluxes>
<fl uxes>

<filterName code="G'
codeSyst em="Local _Filter Nare"
codeSyst emNanme="Local ">
<di spl ayNane value = "G' />
</filterNanme>
<syst em code="\Vega"
codeSyst em="Local _Fi | ter Nane"
codeSyst emNanme="Local ">

<di spl ayNane val ue = "Vega" />
</ systenr
<fluxVal ue xsi:type = "Real " value = "9.2887" />
<error xsi:type = "Real" value = "0.0195" />

<quality code="C'
codeSystem="Local _Qual ity"
codeSyst emNane="Local ">

<di spl ayNanme value = "C' />
</ quality>
<bi bCode value = "http://sinbad. u-strasbg. fr/sinbad/si mref?bi bcode=2018yCat . 1345. ..
</ fluxes>
<fl uxes>

<filterNanme code="J"
codeSyst em="Local _Fi |t er Narme"
codeSyst emNanme="Local ">
<di spl ayNanme value = "J" />
</filterNane>
<syst em code="\Vega"
codeSyst ene" Local _Fi | t er Name"
codeSyst enNanme="Local ">

<di spl ayNanme val ue = "Vega" />
</ systenp
<fluxVal ue xsi:type = "Real" value = "6.183" />
<error xsi:type = "Real" value = "0.020" />

<quality code="C'
codeSystem="Local _Quality"
codeSyst emNanme="Local ">

<di spl ayNane value = "C' />
</quality>
<bi bCode value = "http://sinbad. u-strasbg.fr/sinbad/si mref?bi bcode=2003yCat . 2246. . .
</ fluxes>
<fl uxes>

<filterName code="H'
codeSyst em="Local _Fi |t er Nare"
codeSyst emNanme="Local ">
<di spl ayNane value = "V' />
</filterName>
<syst em code="\Vega"
codeSyst em="Local _Fi |t er Nare"
codeSyst emNanme="Local ">
<di spl ayNanme val ue = "Vega" />
</ systenr
<fluxVal ue xsi:type = "Real" value = "5.488" />

oD"

0G'

oc'

/>

/>

/>
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<error x
<qual ity

<di spl ayNane value = "C' />
</quality>
<bi bCode value = "http://sinbad. u-strasbg. fr/sinbad/si mref?bi bcode=2003yCat . 2246. ... 0C"
</ fluxes>
<fl uxes>
<filterName code="K"
codeSyst em="Local _Fi | ter Nare"
codeSyst emNanme="Local ">
<di spl ayNane value = "K' />
</filterNanme>
<system code="Vega"
codeSyst em="Local _Filter Nare"
codeSyst emNanme="Local ">
<di spl ayNanme val ue = "Vega" />
</ systenr
<fluxVal ue xsi:type = "Real" value = "4.777" />
<error xsi:type = "Real" value = "0.018" />
<quality code="C'
codeSyst em="Local _Qual ity"
codeSyst emNanme="Local ">
<di spl ayNane value = "C' />
</ quality>
<bi bCode val ue = "http://sinbad. u-strasbg. fr/si nbad/si mref?bi bcode=2003yCat . 2246....0C"
</ fluxes>
<identifiers root="HD' extension="283868" />
<identifiers root="AG+" extension="+26 443" />
<identifiers root="AN' extension="45.1905" />
<identifiers root="ASAS" extension="J044707+2610.7" />
<identifiers root="BD+" extension="+25 732" />
<identifiers root="Elia" extension="3-20" />
<identifiers root="GCRV' extension="2803" />
<identifiers root="GSC2" extension="N301132129" />
<identifiers root="GSC' extension="01835-01075" />
<identifiers root="1RAS" extension="04440+2605" />
<identifiers root="2MASS" extension="J04470673+2610455" />
<identifiers root="PPM extension="93762" />
<identifiers root="TIC"' extension="59838803" />
<identifiers root="TYC' extension="1835-1075-1" />
<identifiers root="V*" extension="RV Tau" />
<identifiers root="WEB" extension="4279" />
<identifiers root="WSE" extension="J044706. 73+261045.5" />
<identifiers root="WSE" extension="J044706. 74+261045. 7" />
<identifiers root="[ WW2004]" extension="J0447067+261046" />
<identifiers root="AAVSO' extension="0441+26" />
<identifiers root="Gai a" extension="DRl 154255571501975936" />
<identifiers root="Gaia" extension="DR2 154255575798532096" />
<ref erences></ref erences>
<col | ecti onsOf Measur enent s>
<vel ocities>
<vStar xsi:type = "PQ' value = "30.0" unit = "km's" />
<ref erence>
<date xsi:type = "TS" value = "2013" />
<firstAuthor value = "Moley K' />
<title value = "B- and A-type stars in the Taurus-Auriga star-formng region." />
<journal value = "Astrophys. J." />
<url value = "http://sinbad. u-strasbg. fr/sinbad/si mref?bi bcode=2013ApJ. .. 771..110M
</reference>
</velocities>
<fe_H></fe_H>
<di st ance>
<di stance xsi:type = "PQ' value = "1443.8348" unit = "pc" />

<mer
<per
<met

</ ne
<r ef

</re
</ di stan
<pl x>

<pl x

<me

<r ef

si:type = "Real" value = "0.020" />
code="C"

codeSyst em="Local _Quality"
codeSyst emNanme="Local ">

r xsi:type = "PQ" value = "126.1219" unit = "pc" />
r xsi:type = "PQ value = "126.1219" unit = "pc" />
hod code="paral "

codeSyst em="Local _Met hod"

codeSyst emNanme="Local ">

<di spl ayNanme val ue = "paral" />
t hod>
erence>
<date xsi:type = "TS" value = "2018" />
<firstAuthor value = "GAI A COLLABORATI ON' />
<title value = "GAIA DR2" />

/>

<journal value = "CDS/ ADC Col | ecti on of Electronic Catal ogues" />

<url value = "http://sinbad. u-strasbhg. fr/sinbad/si mref?bi bcode=2018yCat. 1345....0G"' />
ference>

ce>

xsi:type = "PQ' value = "0.6926" unit = "arcseconds" />

xsi:type = "Real" value = "0.0605" />

erence>
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<date xsi:type = "TS" value = "2018" />
<firstAuthor value = "GAl A COLLABORATI ON' />
<title value = "GAIA DR2" />
<journal value = "CDS/ ADC Col | ection of Electronic Catal ogues" />
<url value = "http://sinbad.u-strasbhg. fr/sinbad/si mref?bi bcode=2018yCat. 1345....0G"' />
</reference>
</ pl x>
<pl x>
<pl x xsi:type
<me Xxsi:type
<reference>
<date xsi:type = "TS" value = "2016" />
<firstAuthor value = "GAl A COLLABORATI ON' />
<title value = "Gaia Data Release 1. Summary of the astronetric, photonmetric, and survey

"PQ' value = "1.210" unit = "arcseconds" />
"Real " value = "0.360" />

properties." />

/>

/>

/>

<journal value = "Astronony and Astrophysics" />
<url value = "http://sinbad. u-strasbhg. fr/sinbad/si mref?bi bcode=2016A%26A. ..595A...2G" />
</reference>
</ pl x>
<rot ></rot>
<pne</ pne
<vari abl eSt ar >
<var Type code="M
codeSyst em="Local _Var Type"
codeSyst emNane="Local ">

<di spl ayNane value = "M />
</ var Type>
<vMax xsi:type = "PQ' value = "8.9585" unit = "mag" />
<p value = "R' />

<vM n xsi:type = "PQ" value = "9.9695" unit = "mag" />
<period xsi:type = "PQ value = "236" unit = "d" />
<ref erence>

<date xsi:type = "TS" value = "2004" />

<firstAuthor value = "Wzniak S,J" />
<title value = "ldentifying red variables in the Northern Sky Variability Survey." />
<journal value = "Astron. J." />

<url value = "http://sinbad.u-strasbhg. fr/sinbad/si mref?bi bcode=2004AJ. ... 128. 2965W />
</reference>
</vari abl eSt ar >
</ col | ecti onsOf Measur enent s>
<literatureDerivedParaneters>
<l um nosi ty>
<l xsi:type = "PQ" value = "2800" unit = "Lsun" />
<reference>
<date xsi:type = "TS" value = "201908" />
<firstAuthor value = "Manick R' />
<title value = "Spectroscopic binaries RV Tauri and DF Cygni" />
<journal value = "Astronony and Astrophysics." />
<url value = "https://ww. aanda. org/articles/aal/full_htn/2019/ 08/ aa34956- 18/ aa34956- 18. ht m "

</reference>
</l um nosity>
<mass>
<m xsi:type = "PQ" value = "0.53" unit = "Msun" />
<ref erence>
<date xsi:type = "TS" value = "201908" />
<firstAuthor value = "Manick R' />
<title value = "Spectroscopic binaries RV Tauri and DF Cygni" />
<journal value = "Astronony and Astrophysics." />
<url value = "https://ww. aanda.org/articles/aal/full_htnl/2019/ 08/ aa34956- 18/ aa34956- 18. ht m "

</reference>

</ mass>

<metallicity>
<met xsi:type = "Real" value = "-0.3" />
<m nusError xsi:type = "Real" value = "0.2" />
<plusError xsi:type = "Real" value = "0.2" />

<ref erence>
<date xsi:type = "TS" value = "201908" />
<firstAuthor value = "Manick R' />
<title value = "Spectroscopic binaries RV Tauri and DF Cygni" />
<journal value = "Astronony and Astrophysics." />
<url value = "https://ww. aanda. org/articles/aal/full_htn/2019/ 08/ aa34956- 18/ aa34956- 18. ht m "

</reference>
</metallicity>

<tEff>
<t xsi:type = "PQ' value = "4810" unit = "K' />
<m nusError xsi:type = "PQ' value = "200" unit = "K' />

<plusError xsi:type = "PQ value = "200" unit = "K' />
<reference>
<date xsi:type = "TS" value = "201908" />
<firstAuthor value = "Manick R' />
<title value = "Spectroscopic binaries RV Tauri and DF Cygni" />
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<journal value = "Astrononmy and Astrophysics." />
<url value = "https://ww. aanda.org/articles/aal/full_htm/2019/ 08/ aa34956- 18/ aa34956- 18. ht m "

</reference>
</tEff>

</literatureDerivedParaneters>
</ S| MBADObj ect Cbser vat i ons>

<objectType> is a terminology binding to the IVOA Ontology (with local randomly generated and unique codes).

GELLO

Have we an instance of a Type Il Cepheid variable and what subtype is it?

I nports SI MBADObj ect Package, | VOALib --, AstrolLib
Cont ext Sl MBADObj ect Cbservati ons

Let observedStar: S| MBADObj ect Chservations = Sel f

-- is Type Il Cepheid and what subcl ass?

-- Type Il cepheids are pop Il stars, nmetal poor, old, nasses < 0.5 Msun, periods determ ne subclass

-- | Typell Cep subcl ass| Supergiant?| Spectral G ass| Teff{K) | period(d)| Lum | Mass| Metallicity]
-- | RV Tauri | Y | G- K | 4100 - 6000 | > 20 | high | low | | ow |
-- | WVir | N | F6 - K2 | 4900 - 6200 | 10 - 20 | | low | | ow |
-- | BL Her | N | varies | | 1- 4 | Tow | low | | ow |

Let observedVarPeriod: PQ = If observedStar.collectionsO Measurenents. variableStar.first().period.ocll|sDefined()
t hen
observedStar. col |l ecti onsOf Measurenents. vari abl eStar->sortedBy(r|r.reference.date).
last (). period
el se null
endi f

Let observedTeff: PQ = If observedStar.collectionsOf Measurenents.fe_H first().tEff.ocllsDefined() then

observedStar. col | ecti onsOf Measurenents. fe_H >sortedBy(r|r.reference.date).last().tEff

el se null
endi f
Let observedFe_H. Real = If observedStar.collectionsOf Measurenents.fe_H first().fe_H ocl|sDefined() then
observedStar. col | ecti onsOf Measurenents. fe_H >sortedBy(r|r.reference.date).last().fe_H
el se null
endi f
Let observedStarLunC ass: CD = observedStar. spectral Type. |l um nosityC ass -- use fluxes?

Let litCalcul atedvass: PQ = If observedStar.!literatureDerivedParameters. mass.first().mocl|sDefined() then
observedStar.literatureDerivedParaneters. mass->sortedBy(r|r.reference.date).last(). m
el se null
endi f
Let lit_Luminosity: PQ = If observedStar.literatureDerivedParaneters.lunminosity.first().l.ocllsDefined() then
observedStar.literatureDerivedParanmeters.|um nosity->sortedBy(r|r.reference.date).

last ().
el se null
endi f
Let lit_Metallicity: Real = If observedStar.literatureDerivedParaneters.netallicity.first().nmet.ocll|sDefined()
t hen
observedStar.literatureDerivedParameters.netallicity->sortedBy(r|r.reference.date).
last (). net
el se null
endi f

Let lit_TEff: PQ = If observedStar.literatureDerivedParanmeters.tEff.first().t.ocllsDefined() then
observedStar.literatureDerivedParameters.tEff->sortedBy(r|r.reference.date).last().t
el se null
endi f
Let lit_VarPeriod: PQ = If observedStar.literatureDerivedParaneters.variabilityPeriod.first().p.ocllsDefined()
t hen
observedStar.literatureDerivedParaneters.variabilityPeriod->sortedBy(r|r.reference.
date).last().p

el se null
endi f
--get best paraneter val ues where needed
Let metallicityBest: Real = If observedFe_H. ocl|sDefined() then observedFe_H el se

If lit_Metallicity.oclIsDefined() then lit_Metallicity else
null endif endif

Let varPeriodBest: PQ = If observedVarPeriod. ocl | sDefined() then observedVarPeriod el se
If lit_VarPeriod.ocll|sDefined() then Iit_VarPeriod el se
null endif endif

Let tEffBest: PQ = |If observedTeff.ocllsDefined() then observedTeff else
If 1it_TEff.ocllsDefined() then lit_TEff else
null endif endif

--Type |1 Cepheid query


https://www.aanda.org/articles/aa/full_html/2019/08/aa34956-18/aa34956-18.html

Let isLowvass: Bool ean = litcCal cul atedMass < PQ{value = 0.6, unit = "Mun"}

Let isMetal Poor: Boolean = netallicityBest < 0.05

Let isVariable: Bool ean = varPeriodBest. ocl | sDefined()

Let isTypel |l Cepheid: Bool ean = isLowMass and i sMetal Poor and isVariable

-- is Supergiant?

Let chil dl VOAConcept: CD = observedStar. obj ect Type. code

Let parent!|VOAConcept: CD = CD{code = '81261979', displayName = ST{val ue=' SuperG ant'}, codeSystem = "1VQA'}
Let isSuperG ant: Bool ean = | VQAI nplies(childl VOAConcept, parentl| VOAConcept)

--Determ ne subclass If Type Il cepheid variable
Let subclass: String =
If isTypell Cepheid and varPeriodBest > PQ{val ue=20,unit="d"}
and isSuperGant and |it_Luminosity > PQ{val ue=1000, unit="Lsun'}
and t Ef f Best > PQ{val ue=4100,unit="K } and t Eff Best < PQ val ue=6000, unit="K'}
then 'RV Tauri subclass' el se
if isTypellCepheid and varPeri odBest > PQ{val ue=10,unit="d'} and varPeriodBest <= PQval ue=20,unit="d"}
and t Ef f Best > PQ{val ue=4900, unit="K } and tEffBest < PQval ue=6200, unit="K'}
then 'WVir subclass' else
If isTypell Cepheid and varPeri odBest < PQvalue=4,unit="d'} and lit_Lum nosity < PQ{val ue=1000,
uni t='"Lsun'}
then 'BL Her' else
null endif endif endif

subcl ass

Here is the result:

9 Viedical-Objects GELLO IDE (Mowal)
Eile Edit Search View Run Build Jools Help
1PHY 700002 &% % 2EX VML L

RVTau_example_2.gefo X | Astrolb.gelo_model | IVOALD.gelo_model | SIMBADObjectpackage.gelo_model

Results Exporer og
[Imports SIMBADOb)jectPackage, IVOALib --, Astrolib Name [ class Dala
z|Context STMBADObjectObservations B _Context_ TRTTIClone _SMBAO.
) - observedstar TRTTICone _SIMBADO.
« i|tet observeastar: smMBADObjectobservations = seir &) observedvarPeriod rQ 264
s observedTeff <oul> <out>
cbservedre H <nul> <nul>
7|-- is Type II Cepheid and what subclass? 1 cbamrvedStetinChss - ol
¢|-- Type IT cepheids are pop II stars, metal poor, old, masses < 0.5 MSun, periods determine subclass - WCalaatedvass P 0.53Msun
1¢|-~ | TypeIICep subclass| Supergiant?| SpectralClass| Teff(K) | period(d)| Lam | Mass| Metallicity|  Mbuminodty n Z00tan
e e e it Metabicty Real 03
| RV Tauri 1 Y 16-% | 4100 - 6000 | >20 | high | low |  low | & WTER R w0k
1 N | F6 - k2 | 4900 - 6200 | 10 - 20 | I low | low ] R VaPeriod > o>
| N | varies 1 I 1-4 | low | low | low | metalictyBest Real 23
,,,,,,,,,,, B varPeriodBest Q 264
1e|Let a: PQ = If .co1 . b1 first() d.oclIsDefined() then W tEffBest P 10K
x 11e 'y (x| 2. reference. dace) . 1ast() .period istonMass Bookean tue
else null isMetaPoor Bodiean true
x enair isvariable Boolean e
« =|iet observeaters: PQ = It Lco11 .fe_H.first().tEff.oclisbefined() then isTypeliCephed Bodlesn tue
2 .collect: .fe_E-> Ix.zef date) . last() .tEEE - chidivoAConcept E3 RVTaur (AstrObject)
else null - parentiVOAConcept o SuperGiant
endif - $SCOPELvoaTable[381] Sequence(TBL.csv) Sequence{<TL.csv>, <TBL.csv>, <TBL.cov>, <TL.c.
Let . H: Real = If obser x.col .fe_H.first().fe H.oclIsDefined() then @ sscoPEL o) (B csvs)
1 re - v(z|x.zeference. date) .last() .fe_H ssoperant Sociean o
clsc il subdass sting RV Tour subdass
endit _Resut_ sting RY Taur subdass.
Let umClass:CD = ectralT: Class -- use fluxes?
=|Let 1izCal i RQ=If 1 .first().m.oclIsDefined() then
1 .mass- 'y (z|x.reference.date) .last () .m
else null
2 enait
Let 11t : Q= Ir x .1 1 y.first().l.oclIsDefined() then
1 tedBy (r|x.reference.date) .last() .1
else null
2 enair
|Let 1it Metallicity: Real = If 1 llicity.first().mec.oclIsDefined() then
» 1 11 riz.zeference.date).last().met
s else null "Model Explorer | Data Expk 1 [ Map/Reduce:
. enair = =0
w|Let 1ic_TELE: PO = If 1 tEff.first().t.oclIsDefined() then
- 1 e [ date) . 1ast (). Nome [ass [oae
else null
enair
Let 1it 3 BQ = If 1 variabilicyPeriod.first().p.oclIsDefined() then
“ 1 riabil |x.xeference.date) .1ast () .p
" else null
“ enait
45| --get best parameter values where needed
%|Let metallicityBest: Real = If . H.oclIsDefined() then . H else
If lic_Mecall 1IsDefined() then lit_Mecall else




	Bespoke models - do things unrelated to health in a functional way

