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Provenance DM 
Use Case

The SVOM Ground Segment
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Fast alert data 
Transmitted through a 
worldwide VHF network
Notifications carried out by 
VOEvents

X-Band data 
Downlink 6 times 
a day

Follow-up Data 
2 ground IR and visible telescopes 
China and Mexico
Transmitted through a dedicated link

1 Wide field Gamma Ray camera
3 Gamma Ray monitors
1 X-ray camera
1 optical telescope

Ground segment

China and France (FSC)

SVOM
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Pipeline (Python)

REST

Pipeline (Go)

REST

Database (C)

REST

Pipeline (Java)

REST

French Ground Segment: Micro Service Arch.

{json}

{json}

{json}

{json}

French Ground Segment

● Heterogeneous system
○ Multiple Agents
○ Multiple institutes
○ Multiple languages

● All module facets 
under the 
responsibility of the 
development team 
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Pipeline Workflow

Event Filtering

Event Calibration

Image Creation

Source Detection

Spectrum and light curve creation

Spectrum and light curve analysis

Good Time Interval

Calibrated event lists

Calibrated images

Source lists

Spectra & light curves

Model fittings

GP_MXT-GTI

GP_MXT-CAL-EVENTS

GP_MXT-SKY-IMAGE

GP_MXT-SKY-MOSAIC

GP_MXT-OBS-SOURCES

GP_MXT-MOS-SOURCES

GP_MXT-SRCi-LC

GP_MXT-SRCi-SP

PO_MXT

LC_MXT

SP_MXT

PARAM_LC_MXT

PARAM_SPEC_(T)_MXT

NH_LOC/HOST

Calib Level 2

Calib level  3

Processing

Intermediate Prds

Pointed Mode

GRB Processing Mode
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We need to track the 
processing for each 
science product 
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Why Using Provenance
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● Why tracking the processings
○ High level requirement
○ Start- point for further re-processings
○ Pipeline tuning
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○ Start- point for further re-processings
○ Pipeline tuning

● Why a DM instead of plain text 
○ CONTINUE keywords not user/machine friendly
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Why Using Provenance
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● Why tracking the processings
○ 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

■ Clean layout 
■ Machine readable

○ Easier to make  searchable
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Provenance DM at a Glance
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● Designed around 3 poles
○ Activity, Agent and Entity

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

Agent

Entity

Activity
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Provenance View

Event Filtering

Event Calibration

Image Creation

Source Detection

Spectrum and light curve creation

Spectrum and light curve analysis

GP_MXT-GTI

GP_MXT-CAL-EVENTS

GP_MXT-SKY-IMAGE

GP_MXT-SKY-MOSAIC

GP_MXT-OBS-SOURCES

GP_MXT-MOS-SOURCES

GP_MXT-SRCi-LC

GP_MXT-SRCi-SP

PO_MXT

LC_MXT

SP_MXT

PARAM_LC_MXT

PARAM_SPEC_(T)_MXT

NH_LOC/HOST

Entity to be instantiated
Activity

Observation Mode

GRB Processing Mode
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Provenance instance
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Incremental Provenance Construction

10

Task Scheduler

Task

Task Wrapper

Processing Time line

Task

rapper

Ta

Task W

Entity A

Storage

Params

Entity B

Params

Entity B

Entity A
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Development Chain
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JSON Schema 
Prov. DM
{
 Schema: …
 ….
}
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JSON Schema 
Prov. DM
{
 Schema: …
 ….
}

Pojo Objects
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JSON Schema 
Prov. DM
{
 Schema: …
 ….
}

Pojo Objects

Serialization
Deserialization

FITS lib
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Development Chain
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JSON Schema 
Prov. DM
{
 Schema: …
 ….
}

Task Wrapper

Pojo Objects

Serialization
Deserialization

FITS lib

● Model stored as
a JSON schema

● Generated Pojo 
objects used everywhere



Interop South Spring 2017 - Laurent Michel

Status

● Mechanism validated by the FSC

● Still in Design Phase
○ Modeling tasks as Provenance Activities
○ JSON API
○ FITS API

● On Test
○ Provenance DM expressed as a JSON schema
○ REST endpoint 

■ Client stub
■ Server stub
■ Test suite
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Incremental Provenance Construction (followed)

● Tasks run by wrappers
○ Parameter checking
○ Logging setup
○ Timestamp management
○ Provenance management

● 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

● Provenance meta-data are inserted into archived 
Entities
○ JSON in FIT Extensions
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