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CONTEXT  (Cla &=

* Next Generation Gamma-Ray Astronomy
(succeeding H.E.S.S., MAGIC and VERITAS)

* Two arrays of 99 (South) and 19 (North)
Cherenkov telescopes (4, 12 et 24 m in diametre)

* Observatory open to the Astronomy community
 Timeline:

Pre-Construction phase: Pre & Production phase: Operation phase:
- Simulations - Data model definition - Acquisitions
- Software development - High level data available

- Prototype OPUS

- ctapipe project >
2025

2005 2019 2022
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Reconstruction pipeline (cta &=

Workflow
(Set of data “Transformations” that are parallelized into Jobs)

Job
(Multiple tools running in a single job)

Single Tool

Input Output
Tool

Configuration Logging

Input

Requested Config
(file, command-line,
etc)
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ctapipe &) tapipe

e Ctapipe (Karl Kosack et al.) :

— « Framework for prototyping the low-level data processing
algorithms for the Cherenkov Telescope Array »

— Documentation: https://cta-observatory.github.io/ctapipe/
— Framework containing different tools (Python)

— Provenance Tracking is integrated in the ctapipe framework
=> Provenance module (ctapipe.core.provenance)

— Capture of Provenance in each tool of ctapipe
— Storage of Provenance in a file
— Source: https://github.com/cta-observatory/ctapipe
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https://cta-observatory.github.io/ctapipe/
https://github.com/cta-observatory/ctapipe

ctapipe

jctapipe

14/12/21

'ctapipe-display-muons’,
'93fc2206-59de-4852-868d-ec045ec2

[{[activity nameq
activity_uuidq
5d1d
: {'MuonDisplayerTool': {'events': 'proton
_20deg_180deg_run22_ _ cta-prod3-demo-2147m-LaPalma-b
aseline.simtel.gz'}},
'duration min': 0.01649999999998819,
[{'role': 'dl0.sub.evt',

'url': '/Users/bourgeat/Documents/CTA/Provenance
/ctasoft/ctapipe/tests/proton_20deg_180deg_run22 ¢
ta-prod3-demo-2147m-LaPalma-baseline.simtel.gz'}],

: [{'role': 'dll.tel.evt.muon',

'url': '/Users/bourgeat/Documents/CTA/Provenance
/ctasoft/ctapipe/tests/muons.hdf5'}],

{'time utc': '2019-05-07T06:28:44.605'},

'status’': 'completed',

{'time_utc': '2019-05-07T06:28:45.595"},

"system’': {'arguments': ['/Users/bourgeat/anaconda
3/1ib/python3.6/site-packages/ipykernel launcher.py'

I
£,
' /Users/bourgeat/Library/Jupyter/runtime/kernel-
d793d0e4-abd3-4989-a71c-19b68194ea%e.json'],
'ctapipe_ resources_version': '0.2.15',
'ctapipe_svc_path': None,
'ctapipe version': '0.6.1',
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DIRAC et CTA-DIRAC (JDIRAC
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CTADIRAC: Prototype based on DIRAC - L. Arrabito - LUPM used
to manage distributed computing on heterogeneous resources
(grid, cloud, clusters) for the CTA experiment
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CTA-DIRAC

ODIRAC

THE INTERWARE

Grid resources used for Prod5(b) (mid 2020 to mid 2021)

Total CPU: 164 million CPU hours HS06

CPU days used by Site

52 Weeks from Week 27 of 2020 to Week 27 of 2021

LCG.GRIF.fr
LCG.DESY-ZEUTHEN.de

B LCG.GRIFfr

B LCG.IN2P3-CC.fr
@ ARC.Prague.cz
O LCG.FRASCATLit
B LCG.CNAF.it

B LCG.LAPPfr

O LCG.LANCASTER.uk
Bl ARC.CEA fr

B LCG.CYFRONET.pl
O LCG.CIEMAT.es
B ANY

ARC.CEA.f@ Multiple

B LCG.CAMK pl

B LCG.OBSPM.fr

NET.cz

N2P3-CC.fr LCG.LANCASTER.uk

LCG.LAPPfr

LCG.CNAF.it
LCG.FRASCATL.it

ARC.Prague.cz

Generated on 2021-12-10 08:21:56 UTC

14/12/21

B LCG.DESY-ZEUTHEN.de

@ LCG.PRAGUE-CESNET.cz

180244.0
87869.7
83455.2
74158.7
66618.4
40439.6
38465.3
33886.4
29576.3
21603.8

8137.1
5537.8
276.6
86.3
0.6

03

Total disk: ~¥1.7 PB

Used (18)

DESY-ZEUTHEN 158
IN2P3-CC 112

GRIF (LPNHE+CEA+LLR) 486
(154+4+328)

IN2P3-LAPP 70
INFN-T1 676

UKI-NORTHGRID- 163
LANCS-HEP
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CTA-DIRAC

ODIRAC

Client Server Architecture

/CTADIRAC Client \

‘ Client programs

/ CTADIRAC Server \

o

/

MAC services |4-

Distributed
Storage

K-

/Provenancelnformation:
GUID = id of the file

Lfn = name
Creation date
Location

)
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IVOA Provenance DM

ConfigFileDescrition
+ configFileDescription
+ name - string [

ActivityConfiguration
ConfigFile
+ name - string [0..1]
+ comment - string [0..1] 0.1
+ location - string [0..1]
+ configrile’|*
Parameter
+value : string

Information

WasinformedBy

+ name - string

WasConfiguredBy

+ artefactType : TypeOfConfiaAtefact

9 [0.1]
+ description - string [0..1]
+ contentType - string

o

+ configFileDebcription
ParameterDescription

+ name - stiing

+valueType : string

+p: alatarEﬂs:Hpn:n I
0.7

+unit - Unit [0.
I + utype - string [0..1]
+min - string [0..1]

activityDescripti

* Descriptions

e 3] +1d - sting I'aam\ Description SRE e - ciing
+informant *| -+ name + version - string [0.1]
B + startTime - dattime + desciiption - sting
+actwiy | + endTime : datetime + doculink - anyURI [0..1]
WashssocialedWil_|<—————> + comment._sirng [0.1] 5 type - string [0.1] .
+ role - string [0.1] Lacti 1 + a1  subtyps - string [0.1]
i el ‘amw,Des:nnhonIW +actvityDescription$1
~agent 4 ] 1 usageDescription
Agent + role - string I 0.9 .
M +id- string + time - datetime + role - string —_—
+ name - sting + descripton -string (0. 1] | [} GenerationDescription
S e ving <uned gweiems | B aing
+ emil - string [0.1] ) + deseription - string [0.1]
+ affiation - string [0..1] . +type - string
+ multiiicity - integer

+ address _ strina 1011
+ generatedEnit

+role - string [0..1]

+agent'|1
0.1
wasDerijedFrom n—
s ~ugedentit .+ ! +enlity g
WasAttributedTo g Entity
«entty]
+1ole - string +id - string [0..1]
+member | +name - string [0..1]
>+ location - string [0.1]
~colecion [5 1 aemoer <]
053 hewiamber + generatedAtTime - datetime [0..1]
Colection + invalidatedAfTime - datetime [0.1]
|

14/12/21

+ comment - string [0..1]

ValueEntity
+value - string

DatasetEntity
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Description 0.1
+ generationDescription |*

+ eniyDescription |+

~ eniitDescription |«
A y

 entiyDescription
+ name - stiing [0.1)
+ description - string
+ doculink : anyURI [0..1]
+type - stiing

"~ ValueDescription

+valueType - string

+unit - Unit [0..1]

+ ucd - string [0.1]

+ utype - string [0..1]
ing [0..1]

+ options - string [0..1]

|7 DatasetDescription
‘ + contentType - string
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ctaplpe ODIRAC Goal

THE

NTERWARE

/CTADIRAC Client

‘ Client programs

o

\

/ CTADIRAC Server \

/

Provenance
information

07/02/20

~+ DIRAC services |4—

DIRAC
File Catalog /
e v ——
Provenance
DB
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ODIRAC Provenance DB

NTERW)

ActivityConfiguration
| ConfigFile

+ name - string [0.1]

ConfigFileDescription
+ configFileDescription [F————————
S PO + name - string [0.1]

+ comment : string [0..1] | 0.1
+ location : string [0..1]

+ configFile

e

Parameter

+value - string
+ name - string

+parameter[*  +param

0.1
WasConfiguredBy
|+ artefactType : TypeOfConfigArtefact |
L

Activity

+ parameterDescription

0.7 + description - string [0..1] [ )
+ contentType - string
7

ebcription

ParameterDescription
+ name : string [ ]
0.7 *valueType : string
+ ucd - string [0..1]
+ unit - Unit [0..1]
+ utype - string [0..1]
+ min : string [0..1] .
+ max : string [0..1]
+ default - string [0_1]
+ options : string [0..1]
+ description : string [0

+para

5 +id - string
informant * |+ name - string

+ startTime : datetime

+activity | + endTime - datetime

+ acthityDescription S o Siring

+ version - string [0..1]
+ description - string
+ doculink - anyUR! [0..1]

| wasassociateawith | &+ comment : string 0.1 B <ting [0.1] °
+ role - string [0.1] +actvity$1 + activity|1 JRiype - string [0..1]
) +activiyDescription®1  + activiyDescription$1
*US?G\/’ I‘
+agent| 4 B usageDescription ______ S
| Agent +role - string . 0.7] . 1 -
+ time : datet 2
gl sing LS L + description - string [0..1] GenerationDescription |
+ name - sting +used|* s e
+type - stiing B ity - integer isting
+ email - string [0..1] L + description - string [0..1]
+ affiliation - string [0..1] J + type - string

+ phone - string [0..1]

+ address - strina [0..11. + role : string [0..1]

+agent|"1 + generatedEntity
'0.1
wasDerijedFrom S—
+ugedEntity . 4 ! + entity §q
o : Entity
¥ v
|_+ role - string ety L - string [0.1]

+member | + name - string [0..1]

>+ location : string [0..1]
+ collecti X *
R clon 05 hadMambey + generatedAtTime - datetime [0.1]

Collection + invalidatedAtTime - datetime [0..1]
-
+ comment - string [0..1]

ValueEntity

+value - string

DatasetEntity

14/12/21

3 - integer
+ generatiofDescription 0.7 B

+ generationDescription

+entityDescription |«

+entityDescription | +

+ entityDescription
+ name : string [0..1]
+ description - string
+ doculink : anyURI [0..1]
+ type - string

ValueDescription |
+ valueType - string

+ unit - Unit [0..1]

+ ucd - string [0..1]

+ utype : string [0..1]

+ min : string [0..1]

+ max - string [0 1]

+ default - string [0..1]

+ options - string [0..1]

" DatasetDescription |

Postgresql DB
Sglalchemy module

Each table has an auto
incremented internal key (not in
the model)

Model restrictions:

— ActivityDescription : unicity of
(name, version)

— UsageDescription &
GenerationDescription: unicity of
(ActivityDescription,
EntiityDescription, role) =>
multiplicity = 1

— Link Parameter to ValueEntity not
yet implemented
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CTADIRAC Server =°'RAC

/ CTADIRAC Server \

RAC servi
: ...ProvenanceManagerHandler.py

e Server:

DB access
ProvenanceDB.py

— Provenance Manager ‘
— Provenance DB access K

D

Provenance
DB
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ODIRAC

CTADIRAC Client

— API

* ProvBase (Objects)
* ProvClient (Functionalities)

— Scripts

e Script to add the descriptions
and the agent (CTAO)

e Script to add the provenance
execution information

— Job definition

* DIRAC job definition
* Job description (steps)

Used to add description information
Used to add execution information

/ CTADIRAC

Client files \

ProvClient.py
ProvBase.py

\_

ob definition Job desc.
my_job.py: my_job_desc.py:
- Param DIRAC - Tool ctapipe 1
- Include job desc - Tool ctapipe 2
-software ...
- Provenance script
= /\
Client API scripts

\¥/ ‘¥/
<-¥ cta-prod-init- <ji>

prov.py
cta-prod-add-

prov.py
\_//
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Job execution usage

/ CTADIRAC Server \

CTADIRAC Client

pythén my_job.py
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@ Firefox

L Les + visités G Google LUPM CTA Pollux Prov IN2P3 Stages Drives Théatre Photo Shamb. Perso Salavas CNV Rec. o Films @ CNRS Rss

1The reason of the failure is unknown!

Fichier

D) WP4

c @

Error Notification

Desktops&Applications

E3 Tools
3 Applications

™ puplic State Manager

Edition

™ Job Monitor
¥ Pilot Monitor
@ Accounting

™ Configuration Manager

W Registry Manager
™ il Catalog

a System Administration
™ Activity Monitor

™ Transformation Monitor

™ Request Monitor
™ pilot Summary

™ Resource Summary
™ site Summary

@ Proxy Manager

a Component History
™ Job Summary

= Space Occupancy
™ Downtimes

@ Help
& DIRAC

Settings

https://ccdcta-web.in2p3.fr/DIRAC/?view=tabs&theme:

Affichage

\‘v Epite:

Job monitoring
https://ccdcta-cert.in2p3.fr/

Historique

| Coror

Marque-pages

Outils

@) wpa

Job Monitor itled 1] X

Selectors

Site:

Status:

Minor Status

Application Status:

Owner:

msanguillon *

OwnerGroup

Job Group:

Job Type

Time Span:

© Submit | @ Reset

Default X

=Crisp&url_state=1|*DIRAC.JobM

@ Refresh

classes.JobM

Fenétre

Aide

O Dirac X

© £ 25 https://ccdcta-web.in2p3.fr/DIRAC/?view=tabs&theme=Crisp&url_state=1|*DIRAC.JobMonitor.classes.JobMon

Jobld
16279004
16279003
16279002
15659066
15659045
15659044

B @ x x 6

Items per page: | 25 Page
Status Mir | Application... | Site
B None Fxecr successful LCG.IN2PS...
JDL
] Jccessful LCG.IN2P3...
Attributes
B nknowne... LCG.IN2P3...
Parameters
B Logging info nknowne...  ARC.CEA.fr
B Peek StandardOutput Jccessful LCG.DESY-...
H 3 Get LogFile Jccessful LCG.CNAFit
Get Pending Request
Get StagerReport
[ Actions
@ Piot
¢ SandBox & Getinput file(s)

i

-~

& M D 3 @F <) 100% G2

@ patro

. @

1 oft

Jok

prov_ 2020-09-03 11:05:54

LastUpdate[UTC]

O

Y in @D ®

RAC

THE INTERWARE

Dim.16:12 Michéle Sanguillon Q@

3
.
11l

Displaying topics

LastSignOfLife[UTC]

2020-09-08 11:05:54

Sut

202

prov_ 2020-09-03 11:02:14
prov_ 2020-09-03 10:13:46
prov_ 2020-03-10 10:26:37
prov_ 2020-03-09 09:38:00

prov_ 2020-03-08 20:07:47

2020-09-03 11:02:14
2020-09-03 10:13:46
2020-03-10 10:26:37
2020-03-09 09:38:00
2020-03-08 20:07:47

202
202
202
202
202

3. Getoutput file(s)

By BE cQ3=2

14/12/21
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B AddProvData_Log.txt

ctapipe_stage1_Log.txt
DataManagement_Log.txt
Env_Log.txt
LS_End_Log.txt
LS_Init_Log.txt
provenance.log
Script9_CodeOutput.log
SetupSoftware_Log.txt
std.out
Verify_Simtellnputs_Log.txt

voprov_Log.txt

14/12/21

ODIRAC
Sandbox content

e = [t = e [ = e ey e e m — e m -

{"comment": "", "name": "ctapipe-display-muons", "activityDescription_key": 1, "startTime":
"2020-09-03T11:05:32.873", "endTime": "2020-09-03T11:05:38.361", "id":
"a4342513-329d-4d3d-806b-20d08b6164ad" }

{"agent_key": 1, "activity key": 3, "role": null}

{"agent_key": 1, "entity_key": 1, "role": null}

{"activity_key": 3, "role": "dl@.sub.evt", "usageDescription_key": 1, "entity_key": 1, "time":
null}

{"agent_key": 1, "entity_key": 2, "role": null}

{"activity_key": 3, "role": "dl1l.tel.evt.muon", "generationDescription_key": 1, "entity_key":
2}

{"generatedAtTime": null, "comment": null, "name": "status", "classType": "value",
"entityDescription_key": 3, "location": null, "invalidatedAtTime": null, "id":
"a4342513-329d-4d3d-806b-20d08b6164ad_status"}

{"activity_key": 3, "role": "status", "generationDescription_key": 2, "entity_key": 4}

Done
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DB content

ctaprovtest=> select x from "activities";

internal_key | id | name | startTime | endTime | comment | activityDescription_key
1 | 5dc245d2-aal6-4026-9da9-8c763b148a2c | ctapipe-display-muons | 2020-09-03T10:13:17.790 | 2020-09-03T10:13:24.010 | | o
2 | 4ed870fb-a3a@-48e9-8444-45dd63460996 | ctapipe-display-muons | 2020-09-03T11:01:49.802 | 2020-09-03T11:01:55.353 | | 1
3 | a4342513-329d-4d3d-806b-20d08b6164ad | ctapipe-display-muons | 2020-09-03T11:05:32.873 | 2020-09-03T11:05:38.361 | | 1
4 | 993734a7-52b7-496a-a9ed-87ddbf79f697 | ctapipe-display-muons | 2020-09-03T13:05:47.367 | 2020-09-03T13:05:53.020 | | 1

(4 rows)

ctaprovtest=> select x from "activityDescriptions";
internal_key | name | version | description | type | subtype | doculink
|

1 | ctapipe-display-muons | 0.6.2 | Muon reconstruction

Reconstruction | |
(1 row)

ctaprovtest=> select *x from "entities";
internal_key | id | name
| location | generatedAtTime | invalidatedAtTime comment | classType | entityDescription_key

1 | 1C1A6113-481A-COE9-ADF3-26A9E3F19AC6

/vo.cta.in2p3.fr/user/s/sanguillon/proton_20deg_180deg_run22___cta-prod3-demo-2147m-LaPalma-baseline.simtel.gz
1

|
| {CC-IN2P3-USER} | 2019-05-02 12:00:52 | | | dataset |
2 | 9CD2D6F@-E512-7ED3-0825-271B083201C1 | /vo.cta.in2p3.fr/user/s/sanguillon/LaPalma/PROTON/provtest/0000/Data/—-01xxx/muons_22.hdf5
| {DESY-ZN-Disk} | 2020-09-03 11:02:03 | | | dataset | 2
3 | 4ed870fb-a3a0-48e9-8444-45dd63460996_status | status
| | | | | value | 3
4 | a4342513-329d-4d3d-806b-20d08b6164ad_status | status
| | | | | value I 3
5 | 993734a7-52b7-496a-a%ed-87ddbf79f697_status | status
| | | | | value | 3
(5 rows)
ctaprovtest=> select x from "used";
internal_key | role | time | activity_key | entity_key | usageDescription_key
1 | dl@.sub.evt | | 25| 201 1
2 | dl@.sub.evt | | 3 | i B 1
3 | dl@.sub.evt | | 4 | 1| 1

(3 rows)
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| thank you for your attention
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