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Storage of Provenance information:
example of CTADIRAC

Tests in progress

thanks to the help and the
contribution of Luisa Arrabito
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cherenkov
telescope

Context

* CTA Observatory * [VOA

»
/T \ / } ActivityConfiguration
| p ConfigFile ConfigFileDescription
S / 2 + configFileDescripti
+ name - string [0.1] ConigPiebesciPlod) + name - string [0 1]
+ comment - string [0..1] [ 0.1 0.7 + description - string [0..1]
+ location - string [0..1] + contentType - string
+ configFile |* * '+ configFileDepcription
ParameterDescription
Paramet - A
parameterDescrpion | name - sing
+ value - string FE— 0.7 *valueType : string
+ name  string + ucd : string [0..1]
+parameter | * +param : ik - an 1011
utype - string [0..1]
+ min : string [0..1]
o + max : string [0..1]
+ default - string [0_1]
WasConfiguredBy + options : string [0..1]
+ artefactType : TypeOfConfigArtefact + description - string [0
- *para'ﬂeterDeschﬂonT *
s acig 4 0.1

+actiity | + endTime : datetime
+ comment - string [0..1]

L o Activity -
. - - »f +id - string +activityDescription
+informant *| 4+ name - string
+ startTime - datetime
e

+ activity$1 +activity |1

+used |+

+agent | ¢ | usageDescription

Agent + role : string 0.1
+1d : string +time - datetime
+name : string +used
+type - string
+ email - string [0..1] .

+ affiiation - string [0..1]

!Data Level

multiplicity - integer

string
on - string [0..1]
strin

DL2 D4 D5 D6

i
multiplicity - integer

+ phone - string [0..1] e e
)4 p 9 = . + generatiofDescription 0.1
; . + role - string [0..1] + generationDescription | *

|
|
|
|
|
|
| +agent
| A . . 0.1
: intermediate science observatory wasDerifedFrom +entity hadReference
| processed  reconstructed ence quick-look  quick-lok science . v ubedenity. "4 U1 +entit g1 entDesctpion -~ eniDescrion, -
! WasAttributedTo |« Ent EntityDe:
\ +id - string [0.1] name - string [0.1]
+member | +name - string [0..1] description - string
. . + location - string [0_1] doculink - anyURI [0..1]
collection [0 1 RadMember %1+ generatedAtTime - datetime [0..1] e - stiing
Collection | )+ invalidatedAtTime : datetime [0..1]
+ comment - string [0..1]
x

ValueDescription
[ Vaweenay | valueType - string

utype - string [0..1]

min : string [0..1]

max - string [0..1]
ult - string [0..1]

— defay
DatasetEntity options : string [0..1]

DatasetDescription
contentType - string
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Eactapipe  Pipeline context  (ODIRAC

- CTADIRAC (Prototype based on

USER Communities

DIRAC - L. Arrabito - LUPM) used @ ¥ o

to manage distributed computing "o & “O T

on heterogeneous resources e TA;\ . {&\
= = =

(grid, cloud, clusters) LS S S

- ctapipe library (including the

Provenance module which e |

captures Provenance information TN

- K. Kosack - CEA)
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IVOA Provenance DM

ActivityConfiguration
ConfigFile ConfigFileDescription
+ configFileDescription
+ name - string [0.1] P8} + name - string [0.1]
+ comment - string [0..1] | 5.1 0.7 +descripton - sting [0.1]
+ location - string [0..1] + contentType - string
+ configFile’| " + configFileDepcription
ParameterDescription
emmeter + parageterDescription [ name - cying

+value - sting —I—) +valueType - sting

+ name - sting

parameter .

0.1
WasConfiguredy

+ artefactType : TypeOfConfioAtefact

ityDescript

Information

asinformedsy
+id string - activityDescription
+ name - strin

+ startTime - datetime

e ——r— + name - strn
informant * 2

string

Descriptions

n
+ doculink - anyURI [0..1]

L] +activity| + endTime - datetime
WasAssociatedith + comment - sting [0..1] & type - string [0..1 .
: T
+ role - string [0.1] ~actity$1 -+ acthit1 + subtype - string [0.1]
. . T aaiDe: M
vused- | mw,ogmml sctyDescrpton
~agent |4 oot +usageDescription
Agent + role - string I 0.7 I e .
. + fime - datetime
+id  string + description - string [0..1] GenerationDescription
SIS +used |* + type - strin "
+type - st B picity - integer # role : string
+ email - string [0..1] . + description - string [0. 1]
+ affiation - string [0.1] . +type
+ phone - string [0..1] + multiplicity - integer
+ address - strina [0_11 +role - string [0.1] Desciipion 0.1
+agent]1 + generatedEntit 9 + generationDescription |*
0.1
wasDerifedFrom ety I
WasAtiributedTo ) Entity
~entin? -
+ r0le - string enit! 5 string [0.1] I + name - string [0 1]
+member | +name - sting [0..1] + description - sting
>+ location - string [0..1] + doculink - anyURI [0.1]
+collecion Radifemb z
0.1 _hadMember + generatedAtTime - datetime [0..1] I +type - string
Colection + invalidatedAfTime - dattime [0..1]
[
+ comment - string [0..1]
| T
ValueEntity +valueType - stiing
value sting | 0-1 + unit - Unit [0_1]
+ucd - string [0..1]
+ utype - sting [0..1]
+ min - string [0. 1]
I + max : string 0.1
+ default - string [0 1]
Datasctubly + options - string [0..1]
I DatasetDescription
I + contentType - string
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ODIRAC

Distributed
Storage

CTADIRAC
/CTADIRAC Client \ / CTADIRAC Server \

‘ Client proegrams DIRAC . - Distributed
prog services ) Computing
. Infrastructure
¥
DIRAC
File Catalog

_ Y, /

e A
/For each file: N Provenance
- GUID =id of the file DB
- Lfn=name
- Creation date
- Location
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jctapipe

ctapipe

* Provenance module W e N

‘activity uuid'ls '93fc2206-59de-4852-868d-ec045ec2
. 5d1d",
—_— iconfig'l: {'MuonDisplayerTool': {'events': 'proton
Cta p I p e * CO re * p rove n a n Ce _20deg_180deg_run22 cta-prod3-demo-2147m-LaPalma-b
aseline.simtel.gz'}},
'duration min': 0.01649999999998819,

— Developed so that each (iapat 3 T{'wote:: 'al0.sub.cvt:,

. . 'url': '/Users/bourgeat/Documents/CTA/Provenance
/ctasoft/ctapipe/tests/proton_20deg 180deg run22 ¢
too I a Uto m atl Ca I Iy reg I Ste r ta-prod3-demo-2147m-LaPalma-baseline.simtel.gz'}],
'output'|s: [{'role': 'dll.tel.evt.muon',

p r‘ove n a n Ce i n fo r m at i 0 n 'url': '/Users/bourgeat/Documents/CTA/Provenance

/ctasoft/ctapipe/tests/muons.hdf5'}1],
'start': {'time_utc': '2019-05-07T06:28:44.605"'},

M "status': 'completed',
- ThIS mOdUIe has been !stop': {'time_utc': '2019-05-07T06:28:45.595"'},

. 'system': {'arguments': ['/Users/bourgeat/anaconda
deSIgn ed to retu rn a JSO N 3/1ib/python3.6/site-packages/ipykernel launcher.py'
g,

fi | e Wit h a I | p rove n a n Ce '/Users/bourgeat/Library/Jupyter/runtime/kernel-

d793d0e4-abd3-4989-a71c-19b68194ea%e.json' ],

. . 'ctapipe_resources_version': '0.2.15',
I nfo rm a t I O n 'ctapipe_svc_path': None,
'ctapipe version': '0.6.1',
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ODIRAC
CTADIRAC Server o

/ CTADIRAC Server \

ADIRAC service
<: ProvenanceManagerHandler.py

e Server:

DB access
— Provenance Manager ‘ ProvenanceDB.py |
oA
— Provenance DB access k /
g —
Provenance
DB
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ActivityConfiguration

Co

+ name - string [0..1]

nfigFile

+ configFileDescription

DIRAC

Provenance DB

ConfigFileDescription

+ name - string [0..1]

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

+ location

+ configFil

string [0..1]

he

e

Parameter

+value - string
+ name : string

+parameter[*  +para

0.1
WasConfiguredBy

+ artefactType : TypeOfConfigArtefact
.

+ activity§ 1
Activity

+ parameterDescription

0.1 | + description : string [0..1]

+ contentType - string

7
ParameterDescription

+ name - string

+ valueType - string
+ucd - string [0..1]
+ unit - Unit [0..1]

+ utype - string [0..1]

0.1

+ default - string [0_1]
+ options  string [0..1]
+ description : string [0

scriptionfh +
0.1 1 + activityDescription g1

+id - string
+name : string
+ startTime : datetime

usageDescription

+ activityDescription

+ aclmtyDesUlpﬂcnI" + activityDescription

+ name - string

+ version - string [0..1]

+ description - string

+ doculink - anyURI [0..1]
+ type - string [0.1]

+ subtype - string [0..1]

+activity| + endTime - datetime
< ! + comment - string [0.1]
: : -
+ role - string [0.1] Jactiy 1 + actvy 1
+used |«
v
*agent 1 Used
Agent + role : string B
+id : string +time : datetime
+ name : string v used|”

+ type - string

+ email - string [0..1]
+ affiiation - string [0..1]
+ phone - string [0..1]
+ address  string [0..1]

+ role - string v
+ description : string [0..1] GenerationDescription
+ type : string

+ multiplicity - integer +role - strin

+ role - string [0..1]

+ agent 1 + generatedEntity
0.1
wasDerijedFrom +entity
' +udedEntity 4 T *entitygq
WasAttributedTo > : Entity
y1
+ role : string ety T string [0..1]
+member | + name - string [0..1]
>+ location - string [0..1]
+ collection Hemb: :
|,0-1_ hadHemboer + generatedAtTime - datetime [0..1]
Collection + invalidatedAtTime - datetime [0_.1]
—

07/09/20

+ comment - string [0..1]

ValueEntity

+value - string

DatasetEntity

+ entityDescription | -

I
+ generatiofDescription 0.1
+ generationDescription

+ 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
+ contentType  string

"+ configFileDepcription

g
+ description - string [0..1]
J . + type - string

integer

Postgresql DB
Sqlalchemy 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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ODIRAC
CTADIRAC Client

— API / CTADIRAC Client files \

* ProvBase (Objects
, (b .) - ~16b definition Job desc.
* ProvClient (Functionalities)
. my_job.py: my_job_desc.py:
— Scripts - Param DIRAC - Tool ctapipe 1
* Script to add the descriptions - Include job desc - Tool ctapipe 2
- software ...
and the agent (CTAO) - Provenance script
e Script to add the provenance
execution information |
o w ~scripts
— Job definition
* DIRAC job definition ProvClient.py [€=% cta-prod-init- @:'>
. inti ProvBase.py prov.py
Job description (steps) cta-prod-add-

Used to add execution information

Used to add description information %/ wp_y/j
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Adding descriptions

/ CTADIRAC Server\

CTADIRAC Client

python cta-prod-init-
prov.py

\_ /

Provenance DB



Job execution usage

/ CTADIRAC Server\I Grid

- CE
python my_job.py - SE

CTADIRAC Client

shared disks

\ / ctapipe

Provenance DB




ODIRAC

THE INTERWARE

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

@ Firefox Fichier Edition Affichage Historique Marque-pages Outils Fenétre Aide & (M O 3 @ = o) 100% G

Dim.16:12 Michéle Sanguillon Q @

) W4 X Epite | Coror D) Wp4 Q) pira: X ®© vatro

e
s

(&) C @ © £ 25 https://ccdcta-web.in2p3.fr/DIRAC/?view=tabs&theme=Crisp&url_state=1|*DIRAC.JobMonitor.classes.JobMoni: see w ¥y N @ ®

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

Error Notification X =

1The reason of the failure is unknown! Job Monitor itled 1] X

Desktops&Applications C Selectors ® € B @ X X & Items per page: | 25 Page 1 | of1 C Displaying topics
E3 Tools -
Site: Jobld | Status Mir | Application... | Site Jok | LastUpdate[UTC] LastSignOfLife[UTC] Sub
3 Applications
™ puplic State Manager 16279004 I Dnj; 5 Fxeri successful LCG.IN2P3...  prov_ 2020-09-03 11:05:54 2020-09-03 11:05:54 202
™ Job Monitor Stalus: 16279003 "] Jccessful LCG.IN2P3...  prov. 2020-09-03 11:02:14  2020-09-03 11:02:14 202
™ pilot Moni Attributes
ilot Monitor 16279002 || nknowne... LCG.IN2P3... prov. 2020-09-03 10:13:46 ~ 2020-09-03 10:13:46 202
™ Accountin Minor Status Parameters
9 15659066 l Logging info nknowne... ARC.CEA.fr prov_ 2020-03-10 10:26:37 2020-03-10 10:26:37 202
™ Configuration Manager = gging
16659045 ccessful LCG.DESY-... rov_ 2020-03-09 09:38:00 2020-03-09 09:38:00 202
W Registry Manager Application Status: L Peek StandardOutput { u prov.
™ e Catalog - 15659044 I A, Get LogFile Jccessful LCG.CNAF.it prov_ 2020-03-08 20:07:47 2020-03-08 20:07:47 202
= System Administration Get Pending Request
O
B Activity Monitor wner Get StagerReport
i X
™ Transformation Monitor nsanogilon [ Actions
™ Request Monitor 3 Pilot
. OwnerGrol
™ pilot Summary wnerGroup ¢ SandBox . Getinput file(s)
™ Resource Summary &, Getoutput file(s)
™ site Summary Job Group:
@ Proxy Manager
@ '
Component History Job Type
™ Job Summary
L Space Occupancy
™ Downtimes Time Span:
Hel
@ Help © Submit | g Reset | & Refresh
& DIRAC
in @
getinos :
https://ccdcta-web.in2p3.fr/DIRAC/?view=tabs&theme=Crisp&url_state=1|*DIRAC.JobMonitor.classes.JobMonitor: #

) % §g
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. AddProvData_Log.txt

Ctapipe_Log.txt
DataManagement_Log.txt
LS_End_Log.txt
LS_Init_Log.txt
output_Ifns.txt

provDict.txt
SetupSoftware_Log.txt
std.out
Verify_Ctapip...nputs_Log.txt

07/09/20

ODIRAC
Sandbox content

T T S T e

{"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": "dll.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 | | 1
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-a%9ed-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%9ed-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 | | 2 | 1| 1
2 | dl@.sub.evt | | 3 | 1| 1
3 | dl@.sub.evt | | 4 | 1| 1

(3 rows)
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| thank you for your attention
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