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OPUS: Observatoire de Paris UWS Server

¢ Main features

e |VVOA standards
e Universal Worker System (UWS)
e Provenance data model
e REST architecture
e Python micro-framework: bottle.py
e (Collaborative development
e Git server at PADC (gitolite)
e GitHub: https://github.com/mservillat/OPUS
e Tests and quality
e Unit tests with unittest and webtest
e Activity history with 1ogging
e Prototype available
e https://voparis-uws-test.obspm.fr
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https://github.com/mservillat/OPUS
https://voparis-uws-test.obspm.fr

Job management at PADC

e Work cluster (Tycho)
e Job scheduler (SLURM) .5

workload manager

e \Web based clients
e Data access
e Online data processing
e Wrap simulation codes Peris Asrononical Data Cerlre

Need a simple interface to computational resources
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Inner workings

e Separate from
e Wait for work cluster
e Avoid (too many) status queries to work cluster

UWS UWS Work Job
Client . Server Cluster Phase
Create job
— e
Start job PENDING
I LC LD L
Signal: EXECUTING QUIEUED
Get status <2')
— > X—* [
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-
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Signal: COMPLETED -
COMPLETED
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Server main classes

SQLAIchemy
Attributes: Storage classes SQLite
« jobName PostgreSQL

* jobld Methods:
« creationDate * save()
. phase « read()
* ... + delete()
- UWS classes SLURM
REST interface (iob., joblist) o
: Methods:
fiobs}/jobld}/phase Methods: . start()
/parameters start()  abort()
/p it abort() . delet
results delete() elete()
/... « get_status()

get_status()

change_status() * get_results()

to xml
_xmi() Job Description ActivityDescription
classes WADLE
Methods: JSON
» save()
» read()
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Serializations - ActivityDescription

<RESOURCE ID="gammapy_maps" name='"gammapy_maps" type="meta" utype="voprov:ActivityDescription">

<DESCRIPTION>Use gammapy to generate a count map from a list of observations</DESCRIPTION>

<!— Service Descriptor —>

<PARAM name="accessURL" datatype="char" arraysize="x" value="https://voparis-uws-test/rest/gammapy_maps" />
<PARAM name="standardID" datatype="char" arraysize="x" value="ivo://ivoa.net/std/SODA#1.0" />

<!— Activity Description ——>

<PARAM name="type" datatype="char" arraysize="x" value="None" utype="voprov:ActivityDescription.type"/>
<PARAM name="subtype" datatype="char" arraysize="x" value="None" utype="voprov:ActivityDescription.subtype"/>
<PARAM name="annotation" datatype="char" arraysize="x" value="Use gammapy to generate a count map from a list off
<PARAM name="version" datatype="char" arraysize="x" value="None" utype="voprov:ActivityDescription.version"/>
<PARAM name="doculink" datatype="char" arraysize="x" value="https://luthgitlab.obspm.fr/jlefaucheur/hess_releas1

<PARAM name="contact_name" datatype="char" arraysize="x" value="Julien Lefaucheur" utype="voprov:Agent.name"/>
<PARAM name="contact_email" datatype="char" arraysize="x" value="" utype="voprov:Agent.email"/>

<!— UWS job attributes —>

<PARAM name="executionDuration" datatype="int" value="600" utype="uws:Job.executionburation"{ \/QTable

<PARAM name="quote" datatype="int" value="120" utype="uws:Job.quote"/> ] i ]
DataLink Service Descriptor

<!— UWS parameters (Provenance Entities or Parameters) —> .
<GROUP name="InputParams"> _ UWS Job Description Language
<PARAM ID="obs_ids" arraysize="x" datatype="char" name="obs_ids" value="47802 47803 4780 .. ..
<DESCRIPTION>List of runs</DESCRIPTION> Provenance ActivityDescription
</PARAM>

<PARAM ID="RA" datatype="double" name="RA" value="329.7169379" unit="deg"...> I
<PARAM ID="Dec" datatype="double" | _,__ ;ccq Entities —>
<PARAM ID="nxpix" arraysize="x" dd -GROUP name="Used">

<DESCRIPTION>Number of pixels <GROUP name="obs_ids" utype="voprov:UsedDescription" ref="obs_ids">
<VALUES> <PARAM arraysize="x" datatype="char" name="role" utype="voprov:UsedDescription.role" value="DL3"/>
<MIN value="0"/> <PARAM arraysize="x" datatype="char" name="location" utype="voprov:EntityDescription.location" value=""/
<MAX value="1000"/> <PARAM arraysize="x" datatype="char" name="content_type" utype="voprov:EntityDescription.content_type" \
</VALUES> </GROUP>
</PARAM> </GROUP>

<PARAM ID="nypix" arraysize="x" dq
<PARAM ID="binsz" datatype="float'| </— Generated Entities / UWS results —>

</GROUP> <GROUP name="Generated" utype="voprov:WasGeneratedBy">

<GROUP name="count_map" utype="voprov:EntityDescription">
<DESCRIPTION>Count map</DESCRIPTION>
<PARAM arraysize="x" datatype="char" name="role" utype="voprov:UsedDescription.role" value="DL4 image" />
<PARAM arraysize="x" datatype="char" name="default" utype="voprov:Entity.id" value="count_map.fits"/>
<PARAM arraysize="x" datatype="char" name="content_type" utype="voprov:EntityDescription.content_type" \

</GROUP>

<GROUP name="count_preview" utype="voprov:EntityDescription">
<DESCRIPTION>Count map preview</DESCRIPTION>
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Client main features

Javascript based + Python Flask

e UwsLib. js: sends AJAX requests to the server

* uws manager.js: handles and displays responses
¢ |ntegration with Bootstrap3
e HTML pages with specified <div> elements
(id=joblist, parameters, results...)

* |nterface to create the ActivityDescription file
¢ parameters, used and generated entities
¢ bash execution script

¢ |ist jobs, create jobs, control jobs, view results
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Definition of the gammapy maps job

OPUS @ Job Definition = Job List XL Signed in as testuser ~

Job Definition

Name gammapy_maps Load JDL = Get JDL Job name.
Description Use gammapy to generate a count map from a list of observations Job description.
Parameters obs_ids = | 47802 47803 47804 47t = Req.? ¥ | xs:string - 1+ ¥ % List of parameters, with name, default
) value, type and description.
R List of runs Specify if the parameter is required by

checking the box (if not, the

Options List of possible choices (comma-separated values)
parameters won't be shown by the

URL https://luthgitlab.obsy Attr. unit=... ucd=... utype=... min=... max=... client and the default value will always
be used).
RA = 329.7169379 Req.? ¢ xs:double - 4 3 x A list of options can be specified
(comma-separated values).
Contact name Julien Lefaucheur Desc. Target Right Ascencion Additional attributes can be defined

Options List of possible choices (comma-separated values) (unit, ucd, utype, min, max).

< Attr. it=
Contact email unit=deg

Used obs_ids = | 47802 47803 47804 47827 47 | imagef/fits v 4+ 3 x List of input entities (e.g. files) used
with their name and content type.
Desc.  Listof runs The input is a File or an ID, possibly

with a URL to resolve the ID and

File ) or value () or ID (® + access URL http://url_to_the_input_file?id=$ID : :
download the file (use $ID in the URL

OPUS

. . Generated count_map = | count_map.fits image/fits v + ¥ X List of possible results with their name
0 bse rvatO | re d e Pa rl S and content type. A default name can
B Countmap be provided.
UWS Server Note that a result can refer to a
count_preview = | count_map.png image/png vy 1+ ¥ X% parameter (if it has the same name),

e.g. the name of an output file

Desc. Count i i
ount map preview generated by the script.

Significance man = Significance man fite image/fits hd 4 * ‘
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Submission of a gammapy maps job

e OPUS reads the ActivityDescription file to generate a form
e This form also carries the Datasets Obscore description

OPUS @ Job Definition  iZ Job List 4 Signed in as testuser~
Create new gammapy_maps job <= Back to job list
obs_ids 47802 47803 47804 47827 47828 47829 33787 33788 33789 3379 List of runs
RA 329,7169379 Target Right Ascencion
Dec -30,2255883 Target Declination
nxpix 400 Number of pixels on the X axis
nypix 400 Number of pixels on the Y axis
binsz 0,02 Pixel size
Add control parameters Chose parameter ®
m Reset Show optional parameters
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Results and Provenance

OPUS & Job Definition i= Job List XL Signed in as user~
Job List for | gammapy_spectra v Refresh Job List = Create Test Job = Create New Job
Type Start Time Destruction Time Phase Details Control
gammapy_spectra  2017-10-02 10:47:07  2017-11-01 10:47:05 m © Properties = & Parameters @ » Stat O Abort Tl Delete
gammapy_spectra 2017-11-01 10:47:03 @ Prof "V Job Results
gammapy_spectra  2017-09-29 15:07:52  2017-10-29 15:07:51 m © Prog spectrum: Download [image/fits]
gammapy_spectra  2017-09-29 14:55:10  2017-10-29 14:55:09 ABORTED 6 Prop spectrum_preview: Download [image/png]
gammapy_spectra  2017-09-29 14:21:20 2017-10-29 14:21:19 m
g 1078 5
l: imi :| ]
ctao:admin 10_9 _f
§ 10—10.:
|1) E
gammapy?st[;il:gicbsids provlabel; raduin : 10—11 4
E
wasAssociatedWith E 10-12 -;
Y ]
ammapy_spectra c 10-13 4
33794 33795 33796 33797 33798 33799 33800 33801 g’mm"’y-sm’gsmwmf@m”““““”“ o 20
wasGeneratedBy wasGeneratedBy 10_14 E
e L P ——
gammapy_spectra:Dec -30.2255883 1
gammapy_spectra:RA 329.7169379 1.0 J
ammapy_spectra:bin_method auto_emin &
SIS B aEmmEmEL. O 2 o5
e I 3 00T - . - > .
z:ﬁz:zzz::z:jz::cl Julien Lefaucheur g —0.5 A ¢
-1.0 T
_ 10° 10?
e s e Energy [Tev]
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Provides Provenance files

g h Activity A /Provenance

UWS .
Description Files
database VOTable

\ % \ % VOTable,
XML,

\JSON, SVG

obsids

gammapy_spectra:obsids

prov:label admin

wasAssociated With

gammapy_spectra
gammapy_spectra:c08beel6-848f-4423-92b0-f49fa47433ce

33794 33795 33796 33797 33798 33799 33800 33801

wasGeneratedBy

wasGeneratedBy

prov:startTime 2017-12-20T17:28:35
prov:label gammapy_spectra
gammapy_spectra:Dec -30.2255883
gammapy_spectra:RA 329.7169379
ammapy_spectra:bin_method auto_emin 5
iammag_szctra:conﬁgﬁlc make_spectra.cfg Sp ectrum_p fevicwW : spect.rqm
Gy REATOX 10 gammapy_spectra:spectrum_preview gammapy_spectra:spectrum
gammapy_spectra:emin 0.1
gammapy_spectra:nbins 10
voprov:contact_email
voprov:contact_name Julien Lefaucheur

prov:label spectrum_preview prov:label spectrum
prov:itype image/png prov:itype  image/fits

Mathieu Servillat (Observatoire de Paris)



Serializations - W3C PROV formats

<providocument xmlnsi:ctadata="ivo://vopdc.obspm/ctas
<prov:activity prov:id="ctajobs:ctbin’
<provistartTime> 2016-03-13T23344:146 </provistartTime>
prov:endTime> 2016-03-13T723:44:56 </prov:endTime>

/proviactivity>

<prov:agent prov:id="cta:consortium'>

<prov:type xsi:type="xsd:string"> Organization </prov:type>

</proviagent>
<prov:waslAgsocliatedwith>
<proviactivity proviref="ctajobetotbin”
<prov:agent prov:ref="cta:consortium" />
</proviwasAssociatedwith>
<prov:entity prov:id="uwsdata:parameters/inobs”
<prov:used>
<prov:activity prov:ref="ctajobs:ctbin"” />
prov:antity prov:ref="uwsdata:parameters/incha"
</proviused>
<provientity provild-"uwsdatairesults/outcube”
<proviwasGeneratedoy>
prov:aentity prov:ref="uwsdata:results/outcubs"
<proviactivity proviref="actajobs:ctbin" />
</prov:wasGeneratedBy:
<proviwasDerivedFrom>
‘prov:genaratedEntity prov:ref="uwadata:results/ocutcuba’
<provi uBedICtLty provire f="uwadatar pa:dmeters,"'iuubz y
</prov:wasDerivedFrom
‘prov:entity prov:id="uwsdata:results/logfila"
<prov:wasGeneratedby>
<provientity proviref-"uwsdatarresults/logfile’
<proviactivity proviref~"ctajobs:ictbin”
</proviwvasGeneratedBy>
<prov:wasDerivedFrom-
fprovxqeneratedEntity p:uw:ru{—'_usdatalreaultafloqulu'
<prov:ugedEntity prov:ref="uwadata:parameters/inocba"
</proviwvaslerivedPromn>»

</providocument>
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xnlnsictajob

wasAssociatedWith: {
- _3didl: {
prov:agent: ''cta:consortium”,
prov:activity: "cta:anactools v1.1°

|
agent: |
- ctazconsortium: {
prov:type: "Organizationa"

}

b

entity: {
uwsdata:results/fit_results: { },
uwsdata:results/configfile: { },
uwsdata:results/butterfly: { },
uwsdatastresults/spectrum_plot: { },
uwsdata:results/spectrum: { )}

}s

prefix: {
uwsdata: "https://vonaris-uws-tes..obspm.fr/reatl
ctas "http://www.cta-observatory.org#”,
voprov: "http://www.ivoa.net/ns/voprovs"”

bs

activity: {
- ctasanactools_vl.l1l: {
prov:startTime: "2016-04-07T00:26:00",
prov:endTime: '2016-04-07T00:27:15"

|
wasGeneratedBy:
- _3idS: {
prov:entity: "uwedata:resulte/butterfly”,
prov:activity: “cta:anactools_vl.1l"

b
- _:id4: {
prov:entity: "uwsdata:results/fit resu’ts”,
prov:activity: "cta:anactools v1.1"
},
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