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l. The Production System and its user interface



DIRAC systems for workflow management ‘ Cta

Workflow Management is based on the DIRAC Transformation
and Production systems.

A workflow is a series of transformations operated on data.

MC Simulation —)@—) Image Reconstruction —)@ Event Reconstruction —)@

Example of a simple workflow used in CTAO
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The Transformation System ‘ Cta

A transformation is identified by : a task, a query on metadata to
select input/output data, and rules to distribute tasks and group
inputfiles.

Transformation

Tasks description

Task
Template

Meta query
Data Filter

Tasks distribution,
file grouping
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The Production System ( Cta

MC Simulation —)@—) Image Reconstruction —)@ Event Reconstruction —)@

A Production

It is a high-level system built on top of the Transformation System.

It is used to automatically instantiate the different transformations
that compose a workflow.
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The Production System ( Cta

MC Simulation —)@—) Image Reconstruction —)@ Event Reconstruction —)@

A Production

It is a high-level system built on top of the Transformation System.

It is used to automatically instantiate the different transformations
that compose a workflow.

OutputDataQuery InputDataQuery

Two transformations are connected if the output data of T1
intersectsthe input data of T2 and the workflows are data-driven.
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The Production System Cta

MC Simulation —)@—) Image Reconstruction —)@ Event Reconstruction —)@

Transformation Transformation Transformation

Task

Task
Template
Template . DL1 file i

Task
Template

Data Filter

DL1 file
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The Production System ( Cta

We have developed a high-level interface for the configuration
and submission of productions.

With this interface we are able to submit complex workflows
more easily.

Example of a complex workflow
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The Production System

MC
Simulation _>®_> Stage
1

I

I I

: Stage: Stage
2 3 3
I
I
I

| Science High-Level
Data

Pipeline

Processing Pipeline

Telescope : :
Data _>®_> ]

Observer

Access
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The Production System Interface

Simple workflow descriptionin a YAML file :

Prodsteps:

sion: 2022-08-03
site: LaPalma
particle: electron
pointing_dir: South
zenti 1gle:
n_shower:

- ID:
input_meta_query:
par
job_config:
type: CtapipeProcessing
version: v0.17.0
ol ' H
input_meta_query:
par ID:
job_config:
type: Merging
version: v0.17.0
group_size:

Common :
MCCampaign: Prod6Test
configuration_id:
base_path: fvo.cta.in2p3.fr/user/ajafaure/prods6/

Alice Faure - LUPM



The Production System Interface

Simple workflow descriptionin a YAML file :

Prodsteps:
- ID:
input_meta_query:
job_cawiig:
=: MCSimulation
n: 2022-08-03
site: LaPalma
particle: electron
pointing_dir: South
zenith_angle:
W, shower:
- ID:
input_meta_query:
parentID:
job_config:
type: CtapipeProcessing
version: v0.17.0
ol ' H
input_meta_query:
parentID:

version: v0.17.0
group_size:

Common :
MCCampaign: ProdéTest
configuration_id:
base_path: fvo.cta.in2p3.fr/user/ajafaure/prods6/

Transformation
input/output
defined by meta-
data specification

Alice Faure - LUPM
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The Production System Interface

Simple workflow descriptionin a YAML file :

o: 1 Transformation
input_meta_query: .
job_gawiTg: input/output

cype: MCSimulation .
version: 2022-08-83 defined by meta-
site: LaPalma oo .
particle: electron data SpeC|f|Cat|0n
pointing_dir: South \‘
zenith_angle:
w, shower:
- ID:
input_meta_query:
parentID:
job_ ig:
type: CtapipeProcessing
version: v0.17.0
ol ' H
ippet Metd gugry:
parentID:
job tevwigT
type: Merging /’f ﬁ‘\

version: v0.17.0 Specify parent/child
group_size: . .
transformation connections
rﬂ)r:g1::}::|\:1|},-‘19|1; Prod6Test eventually adding extra

ation_id:

hase_f)ath: Jvo.cta.in2p3.fr/userfajafaure/prod6/ \ meta_data SpeCificationS

J
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The Production System Interface

Simple workflow descriptionin a YAML file :

Prodsteps: (’7 .

Il Transformation
input_meta_query: .
job_gawiigr input/output
Lype: MCSimulation .
version: 2022-88-03 defined by meta-
site: LaPalma oo .
p-!r'tl(lr‘ electron \ data SpeC|f|Cat|0n

ir: South

- ID:
input_meta_query:

parent1n: Automatically builds the queries on meta

job_config:

A0 IR ITEasir data from the workflow description

version: v0.17.0

Specify parent/child h

transformation connections
paign: ProdéTest eVentually add|ng extra

guration_id:

2 =_path: fvo.cta.in2p3.fr/user/afafaure/prod6/ \ meta_data SpeCiﬂcationS )
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The Production System Interface

Simple workflow descriptionin a YAML file :

ProdSteps:

- ID:
input_meta_query:
job_config:

t MCSimulation

n: 2022-08-03

R — We developed the interface in the
T CTADIRAC software extension but

n_shower:

- 10: we plan to port it in vanilla DIRAC

ppe e veATe — Each users community can specify
= its own meta-data

job_config:

base_path: fvo.cta.in2p3.fr/user/ajafaure/prods6/
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Il. CWL support in CTADIRAC



WL cta

Standard for ]

COMMON / [ describing workflows
WORKFLOW —_— [ Composed of several steps (command-line ]

LANGUAGE tools / expressions)
\ [

A CWL runner (e.g. cwltool) parses the steps
described in YAML and runs the workflow

Alice Faure - LUPM



CWL & DIRAC cta

Standard for ]

COMMON / [ describing workflows

WORKFLOW Composed of several steps (command-line
LANGUAGE [ tools / expressions)

T

A CWL runner (e.g. cwltool) parses the steps
described in YAML and runs the workflow

Different workflow types : Jobs / D I RAC
Transformations / Productions «

/ THE INTERWARE
In CTADIRAC we use the Production System \

Interface to parse and run large workflows
described in YAML J

Run on distributed

data centers
Alice Faure - LUPM 17




Simulation workflow ‘ Cta

 Simple simulation workflow : setup the MC simulation software,
run it, and store the data produced in the DIRAC File Catalog.

i ;
; base_path ‘ ‘ atalogs ‘ ‘ output_pattern ‘ ‘ output_type ‘ ‘ storage_elements | | particle ‘ ‘ pointing_dir ‘ ‘ ‘ ‘ start_run_number ‘ ‘ enith_angle ‘ ‘ compiler ‘ ‘ version_number | | name_package ‘ ‘ job_type ‘ i
I 1

1
Wary,l(w Inputs i

upload file on SE and registe:

P

« Goal: be able to run the same workflows described in CWL
locally with cwltool and on the distributed data centers with
DIRAC.

« Strategy : describe each step in CWL and write a parser that
converts these steps into steps of a DIRAC Transformation.

Alice Faure - LUPM 18



Simulation workflow

Example with the first step:

Alice Faure - LUPM

setup cta prod software
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Simulation workflow

« Example with the first step:

which correspondsto the cetup cta prod software
command : .

cta-prod-setup-software -p package -v version -a job_type -g compiler

Alice Faure - LUPM 20



Simulation workflow

« Example with the first step:

which correspondsto the cetup cta prod software
command : .

cta-prod-setup-software -p package -v version -a job_type -g compiler

CWL description in a

X — —_— :
commandLineTool + [ CWL parser ] Command line

inputs YAML file
[ methods

+ DIRAC-specific ]

DIRAC
Transformation |€¢—— DIRAC
launcher
step

Alice Faure - LUPM 21



Simulation workflow

« For a complete workflow, the steps are described
independently (atomized workflow):

i
1
i bse_path‘ ‘catalg ‘ output_pattern ‘ output_type ‘ ‘ storage_elements | |part1

pointing_dir ‘ run_number | ‘ ‘ start_run_number zenith_angle ‘ ‘

W/

upload file on SE and regist

\\\///

in MC simulation with dirac_prod6_r

| cwL parser |

/

3 CWL commandLineTool
descriptions + 3 inputs
YAML file

\

[ DIRAC launcher ]—»

Alice Faure - LUPM

(A 3-steps DIRAC )

Transformation
run on the

distributed data

\ centers

J
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CWL-to-DIRAC scripts ‘ Cta

« CWL Parser:
— Minimalist : for command line tools only
— Inspired by cwl2script

— Uses cwltool functions to parse CWL command line tools and to
get the corresponding command line

« Launcherscript:

« Adds DIRAC methods between the command lines to run the
steps on the distributed data centers :

— Sets the job type, the input & output sandbox of each step
— Translates the command lines to DIRAC executables
— Submits the Transformation

Alice Faure - LUPM
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Conclusion ‘ Cta

« We have developed an interface to the Production System to
easily configure and submit complex workflows.

« We are able to run workflows described in CWL with CTADIRAC
using DIRAC Transformations.

« This is limited to atomized workflows described in CWL where
each step is the execution of a command line.

« This will enable pipelines users using CWL to run their workflows
both locally and on the distributed data centers with DIRAC.

« We have to investigate how to use input and output meta
queries with CWL in order to launch a Production made of
several Transformations.

Alice Faure - LUPM
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Thank you for your attention
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