Provenance DM

Use Case
The SVOM Ground Segment
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French Ground Segment: Micro Service Arch.

e Heterogeneous system
o Multiple Agents
o Multiple institutes
o Multiple languages

e All module facets
under the
responsibility of the
development team
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Pipeline Workflow
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Why Using Provenance

e Why tracking the processings
o High level requirement
o  Start- point for further re-processings
o Pipeline tuning
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Why Using Provenance

e Why tracking the processings

o High level requirement

o  Start- point for further re-processings

o Pipeline tuning

e Why a DM instead of plain text
o CONTINUE keywords not user/machine friendly
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' /PB125310101M2U009IMAGE_8B0.FIT product/PO125310101MIUABIIMAGE BOOL'
'8.FIT' ' exposuresets=expmap.ds withexposure=no mosaicedset=product/&"
'P@125310101EPX00G0IMAGESDOO. FIT sampling=point forceuniformkwds=yes&'
' # (emosaic-1.13.2) [xmmsas_20061026_1802-6.6.0]"

‘addattribute Set—prudu[lIPBIZSEIBlBlEFXBBBDIMAGESBBD FIT attributen&’
'ame='"INSTRUME BAND DATAMODE TELESCOP OBS_ID DATE-0BS DATE-END OBJE&'
"CT 0BSERVER'' attributetype=''string integer string string string s&'
“tring string string string'' withattributecomment='"'no no no no no &'
‘no no no no'' attributecomment='''' realvalue='''' stringvalue='"'EP&'
'IC IMAGING XMM 0125310161 2008-06-01T10:34:52 2000-06-01T18:58:21 "&'
'Abell 2690" "Dr Fred Jansen"'' integervalue=8 hmﬂeanvaluk' P (&
'addattribute-1.9.2) [xmmsas_20061026 1802-6.6.0

‘addattribute set=product/Pe125318101EPX0@ROIMAGESERE.FIT attributens’
‘ame=''SEQ_ID REVOLUT PROCDATE PROCREV PPSVERS SASVERS ODSVER ORIGIN&'
' ODFVER CONTENT'' attnbutetypa:' 'string string string string strin&’
'g string string string string string’' withattributecomment='"yes y&'
‘es yes yes yes yes yes yes yes yes'' attributecomment=''"Pipeline s&'
‘equence" "Satellite Revolutlon Number" "Processing date" "Processind’
‘g revision" "PPS configuration" "SAS version” "ODS version” "Origin&'
of FITS file" ODF_VERSION "Contents of file"'' realvalue='''' stri&'
‘ngvalue=''032162 0088 2006-11-08T07:20:50 1 96000518 20061025.15251&"
'4 xmmsas 200610826 _1802-6.6.0 11.8.1 Leicester/SSC 88@ "EPIC OBSERVAL'
'TION IMAGE"'' integerwalue='''' booleanvalue='''' # (addattribute-1&'
'.9.2) [xmmsas 20061026 1802-6.6.8]1'

‘addattribute set=product/P8125318101EPX08B0IMAGESGOE.FIT attributens’
'ame=''SEQ_ID REVOLUT PROCDATE PROCREV PPSVERS SASVERS ODSVER ORIGIN&'
' ODFVER CONTENT'' attrxbutetype:' string string string string strin&'
'g string string string string string'' withattributecomment=''yes y&'
'es yes yes yes yes yes yes yes yes'' attributecomment=''"Pipeline s&'
'equence” "Satellite Revolution Number" "Processing date" "Processin&'
'g revision" "PPS configuration" "SAS version" "ODS version" "Origin&'
of FITS file" ODF_VERSION "Contents of file"'' realvalue='''' stri&'
‘ngvalue=''032162 0088 20606-11-08T07:20:50 1 A6000518 20061025.15251&"
'4 xmmsas_20061026_1882-6.6.0 11.8.1 Leicester/SSC B84 "EPIC DBSERVA&'
'TION IMAGE"'' integervalue='''' booleanvalue='''' # (addattribute-1&'
'.9.2) [xmmsas 20070301 1824-6.6.8]1"
‘product/PA125310101EPX@OB0IMAGESROO . FIT 2007-83-03T13:59:25.000 Mod&'
'ify addattribute (addattribute-1.9.2) [xmmsas_20070301_1824-6.6.0] &'
"High SAS MEMORY MODEL=high SAS ROWS= SAS ZERO ROWS= SAS_COLUMN WISES'

= 'product/P0125310101EPX0000IMAGEBO0D. FIT 2006-11-08T10:40:44.000 Mod&'

'ify addattribute (addattribute-1.9.2) [xmmsas 20061026 1862-6.6.0] &'
‘ngh SAS_MEMORY MODEL=high SAS ROWS= SAS ZERO ROWS= SAS COLUMN WISE='
"product/P0125310101EPXAR00IMAGERO00 . FIT 2006-11-08T08:18:28.000 Modd'
'ify addattribute (addattribute-1.9.2) [xmmsas 20061026 18062-6.6.0] &'
‘ngh SAS_MEMORY MODEL=high SAS_ROWS= SAS . ZERD ROWS= SAS COLUMN_WISE='
product/‘P0125318191EPX88801MAGE8080 FIT 2006-11-08T08 0.000 Cred'
‘ate emosaic (emosaic-1.13.2) [xmmsas 28061026 1802-6.6.8] High SAS &'
*MEMORY MODEL=high SAS ROWS= SAS ZERD ROWS= SAS COLUMN WISI




Why Using Provenance

Why tracking the processings

O

(@)

@)

High level requirement
Start- point for further re-processings
Pipeline tuning

Why a DM instead of plain text

(@)

@)

(@)

CONTINUE keywords not user/machine friendly

A structured representation is helpful
m Clean layout
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m Machine readable
Easier to make searchable
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' /PB125310101M2U0B9IMAGE 88B0.FIT product/PO125310101M1UABIIMAGE
"8.FIT' ' exposuresets=expmap.ds withexposure=no mosaicedset=prod
'PO125310101EPX00G0IMAGESD0O. FIT sampling=point forceuniformkwds<
' # (emosaic-1.13.2) [xmmsas_20061026_1802-6.6.0]"

‘addattribute Set—prudu(llPBIES31BlBlEFXBBBDIMAGESBBB FIT attribe
'ame="'"INSTRUME BAND DATAMODE TELESCOP 0BS_ID DATE-0BS DATE-END
'CT 0BSERVER'' attributetype=''string integer string string stris
‘tring string string string'' withattributecomment=''no no no no

'no no no no'' attributecomment='''' realvalue='''" stringvalue=
'IC IMAGING XMM 0125310161 2606-06-01T10:34:52 2000-06-01T18:58:
'Abell 2690" "Dr Fred Jansen"'' integervalue=8 bonleanvaluk' 0

'addattribute-1.9.2) [xmmsas_20061026 1802-6.6.0

‘addattribute set=product/Pe125318181EPX0ABOIMAGESEBB.FIT attribe
‘ame=''SEQ_ID REVOLUT PROCDATE PROCREV PPSVERS SASVERS ODSVER OR
' ODFVER CONTENT'' attrlbutetypa:' 'string string string string s
'g string string string string string’' withattributecomment='"y
‘es yes yes yes yes yes yes yes yes'' attributecomment=''"Pipelir
'equence” "Satellite Revolution Number" "Processing date" "Proce:
'g revision" "PPS configuration" "SAS version" "ODS version" "Or:
of FITS file" ODF_VERSION "Contents of file"'' realvalue=''"'
‘ngvalue=''032162 0088 2006-11-08T07:20:50 1 06000518 20061025, 1!
'4 xmmsas 200861626 _1802-6.6.0 11.8.1 Leicester/SSC 88@ "EPIC OBS
'TION IMAGE"'' integervalue='''' booleanvalue='''' # (addattribut
'.9.2) [xmmsas 20061026 1802-6.6.8]1'

‘addattribute set=product/P8125310101EPX08B0IMAGESGOO.FIT attribs
'ame=''SEQ_ID REVOLUT PROCDATE PROCREV PPSVERS SASVERS ODSVER OR:
' ODFVER CONTENT'' attrxbutetype:' string string string string s
'g string string string string string'' withattributecomment=""y
'es yes yes yes yes yes yes yes yes'' attributecomment=''"Pipelil
'equence” "Satellite Revolution Number" "Processing date" "Proce:
'g revision" "PPS configuration" "SAS version" "ODS version" "Or:
of FITS file" ODF_VERSION "Contents of file"'' realvalue=''""'
‘ngvalue=''032162 0088 2006-11-08T07:20:50 1 06006518 206061025. 1"
'4 xmmsas 20061626 _1862-6.6.0 11.8.1 Leicester/SSC 684 "EPIC OBS
'TION IMAGE"'' integervalue='''' booleanvalue='''' # (addattribut
'.9.2) [xmmsas 20070301 1824-6.6.8]1"
‘product/Pa125310101EPX@OB0IMAGESROO . FIT 2007-83-03T13:59:25.000
'ify addattribute (addattribute-1.9.2) [xmmsas_20070301_1824-6.6
"High SAS MEMORY MODEL=high SAS ROWS— SAS ZERO ROWS= SAS_ COLUMN \

'product/P0125310101EPX0000IMAGEBROD.FIT 2006-11-08T10:40:44.000
'ify addattribute (addattribute-1.9.2) [xmmsas 20061026 1862-6.6
‘ngh SAS_MEMORY MODEL=high SAS ROWS= SAS ZERO ROWS= SAS_COLUMN }
"product/PB125310101EPXA000IMAGERRO0 . FIT 2006-11-08T08:18:28.000
'ify addattribute (addattribute-1.9.2) [xmmsas 20061026 1802-6.6
‘ngh SAS_MEMORY MODEL=high SAS_ROWS= SAS . ZER!) ROWS= SAS COLUMN )
product/‘P0125318191EPX88801MME5980 FIT 2006-11-08T08:18:20.008
‘ate emosaic (emosaic-1.13.2) [xmmsas 28061026 1802-6.6.8] High

'MEMORY MODEL=high SAS ROWS= SAS ZERO ROWS= SAS COLUMN WISE='

“creationTine”

"2017-09-00 @0:44:30. 8704857,

"entityDescription”: {

h

*annotation”: "What a nice ENtity”,
“category”: "SCIENCE",
“name”: "niceEntity”

id": *123°

name”: “entityl”,

“washAttributedTo”: {

agent”: [
{
i “name”: "MXTPipeline
"type’
“individual®: "Laurent Michel"
“organization”: "SVOM FSC*
}
}
1
“wasGenaratedBy™: {

*activity™: [

“activityDescription™: {
*annotation”: "Avtomatic calibration®
“name”: "CalibTask”,
"subtype”: "calibratien”,
“type®: "processing”

"annotation®: "First Actiwity”,

“endTime": "2017-89-6B ©9:44:30.870459",

“name”: “Activityl”

“parameter”: [
*paranl
“param2”

1
“startTime": "2817-60-088 09:44:38.879457",
"washssociatedWith™: [

name”: "MXTPipeline”

'Laurent Michel
"SVOM FSC*

“organization®

“activityDescription®: {
“annotation”: “Source Detection”,
“name”: "DetecTask”,
“subtype”: “"detection”
“type®: "pracessing”
.
"annotatien®: "Second Actiwity”,
"endTime": "2817-89-088 ©@0:44:36.870080°,
“name”: "Activity2”
“parameter”: [
*paramf
“paramB”

1.
“startTime": "2817-80-088 B9:44:38.B798095",
"washssociatedWith": [
{
"agent”: [

"HXTPipeline”,

“typeT: {

“individual”: "Laurent Michel”,
“organization™: "SWOM F5C*

"2817-09-8E 09:44:36_ 888344"




Provenance DM at a Glance

e Designed around 3 poles
o Activity, Agent and Entity

e Prov Speaking: We want to describe the activities leading to our entities
o Entities are final science data files

wasinformedBy hadStep

| = JActivity =
Agent = i [
V. - INNENti
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Provenance View

Observation Mode

——— Entity to be instantiated
o Activity

v Provenance instance

GRB Processing Mode
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Incremental Provenance Construction

Params

'
e

Processing Time line
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Development Chain

Prov. DM

JSON Schema {&}
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Development Chain

{-} swagger

{

JSON Schema ‘/
Prov. DM )(

Schema: ..

Pojo Objects P
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Development Chain

JSON Schema
Prov. DM {‘/} Pojo Objects
{ . X {} swagger
Schema: .. _—
} . Serialization
Deserialization %7
FITS lib
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Development Chain

{

Schema: ..

JSON Schema ‘/
Prov. DM X

e Model stored as
a JSON schema

e Generated Pojo

objects used everywhere

{-} swagger

N

Pojo Objects ﬁ

Serialization
Deserialization

D>
s

:‘
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Status

e Mechanism validated by the FSC

e Still in Design Phase

o Modeling tasks as Provenance Activities

o JSON API
o FITS API

e On Test

o Provenance DM expressed as a JSON schema

o REST endpoint
m Client stub
m Server stub
m Test suite
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{

“creationTime”: "2017-09-88 ©9:44:30.870405",
"entityDescription”: {
*annotation”: "What a nice ENtity”,
1 "SCIENCE",
“name”: "niceEntity”

"id": *123",

“name”: "entityl®,

“washAttributedTo”: {
"agent”: [

“name”: "M{TPipeline”,
“type"
“individual”: “Lawrent Michel”,
“organization”: "SVOM FSC*

}
}
e |
b
“wasbeneratedBy”: {
*activity™: [

“activityDescription™: {
*annotation”: “Awtomatic calibration”,
“name”: "CalibTask”,
"subtype”: "calibratien”,
“type®: "processing”
ke
"annotatien®: “First Activity”,
“endTime": "2017-89-6B ©9:44:30.870459",
“name”: “Activityl®,
“parameter”: [
*paraml®,
“param2”
1.
“startTime": "2817-60-088 09:44:38.879457",
"washssociatedWith”: [
{
"agent”: [
v
“name”: "MAXTPipeline”,
“type”: {

"individual”: "Laurant Michel"

“organization®: "SWOM FSC"
i}
}

“activityDescription®: {
“annotation”: “Source Detection”,
*: "DetecTask”,
"detection”,
“type®: "pracessing”

.
"annotatien®: "Second Actiwity”,
"endTime": "2817-89-088 ©@0:44:36.870080°,
“name”: "Activity2",
“parameter”: [
“paramh”,
“paramB”
1.
“startTime": "2817-80-088 B9:44:38.B798095",
"washssociatedWith": [
{
"agent”: [
{
“name”: "MXTPipeline”,
“typet: {

“individual”: "Laurent Michel”,

“organization™: "SWOM F5C*
i}
}

]
13
1
}

1.
"time®: "2817-09-8E 89:44:36.888344"




Incremental Provenance Construction (followed)

e Tasks run by wrappers

o Parameter checking

o Logging setup

o Timestamp management
o Provenance management

e Provenance instances are part of the workflow

A global Prov. instance follows the processing chain

Each task generates its own local Prov. instance

Local instances are merged with the global one by the wrappers
The global instance is transmitted from task to task

O
O
O
O
e Provenance meta-data are inserted into archived

Entities
o JSON in FIT Extensions
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