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Goal of this demo

Getting started with EWOKS in general.

Use blissdata and EWOKS together for online data
analysis.
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. WHAT IS EWOKS?

EWOKS: a workflow-based solution to
1. automate data processing and beamline operation
2. and make data processing results FAIR (the traceable

and reproducible aspect).

Meta workflow system: decouple workflows and their
representation from the workflow management system that

executes, visualizes and manages them.

Thursday 26 September
ESRF Auditorium: workflow engines
16:40 — 16:55: EWOKS presentation (Loic Huder - ESRF)

rse Tener
e -
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EWOKS INTERFACES

Getting started: https://ewoks.esrf.fr

Package
Index

Install (python package) ftﬁhOﬂ |

pip install ewoks

Execute a demo workflow with parameters and print the result of

each workflow node

ewoks execute demo -p a=10 -p b=3 --test --outputs=all

This is the command line interface of EWOKS. Different

interfaces exist for different purposes.
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EWOKS INTERFACES

EWOKS interfaces and why they exist
» Desktop (interactive workflows)

« Web (workflows as a service)

« Shell (headless execution)

« Python (integration for developers)
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EWOKS INTERFACES
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EWOKS INTERFACES
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Used to visualize workflows that don’t have graphical components S

demo Job id: 58cf8483-4e8¢-48e7-8221-1135af7f2301

3 30 seconds ago
(@ Less than one second

Standalone + frontend (similar to Jupyter notebooks) [Goe
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EWOKS INTERFACES
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EWOKS INTERFACES

+1 Terminal

EWOKS interfaces
(py38) denolf@lindenolf:~% ewoks execute workflow.json -p a=100 --outputs all

R R R R R S F R L R R AR E R R
# Execute workflow 'workflow.json'
T T T g
* Shell
RESULTS:

{'task®@': {'sum': 3},
'taskl': {'result': 3},
'task2': {'result': 100},
'task3': {'result': 6},
'task4': {'result': 104},
"task5': {'result': 110},
'task6': {'result': 116}}

FINISHED

(py38) denolf@lindenolf:~$ |}

Used for headless execution
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EWOKS INTERFACES

EWOKS interfaces

ult + !
.outputs.result = result

* Python

Developer usage like triggering
workflows from the acquisition
control system.

> _output": "re t 'target_input": "a"}],

"],
}F

1
workflow = { s £ ads 0 ow"}, 0d : nodes, "links": links}

# Define

! / y all outputs
result = execute_graph(workflow, varinfo-varinfo, inputs=inputs)
print(result)




This EWOKS demo consists of two parts:
1. Getting started with EWOKS
2.0nline diffraction data processing with

blissdata and pyFAl
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Getting Started with EWOKS
1.pip install ewoks

2.ewoks CLI

3.Web GUI
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Getting started (CLI)

denolf@ideapad3: ~

~$ pip install ewoks

~$ ewoks execute demo -p a=10 -p b=3 --test --outputs=all
~$ ewoks convert demo demo.json --test

~$ ewoks execute demo.]json -p a=10 -p b=3 --outputs=all
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FAIR data processing (CLI)

~$ ewoks

~$ ewoks

~$ ewoks

~$ ewoks

~$ ewoks

execute

execute

execute

execute

install

demo

demo

runl

run*

run*

.Json
.Json
.Json
.Json

.Json

denolf@ideapad3: ~

-p a=10 -p b=3 --outputs=end -o convert destination=runl.json
-p a=10 -p b=30 --outputs=end -o convert destination=run2.json
—--outputs=end
--outputs=end

# Does not exist yet
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Python function and Ewoks events (CLI)

-p a=10

~$ ewoks execute '{"nodes":[{"id":
~$ ewoks execute '{"nodes":[{"id":
"graph":{"id":"test"}}' --outputs=

~$ ewoks execute '{"nodes":[{"id":
"graph":{"id":"test"}}' --outputs=

# mytask.py

def run(a, b=None):
if b is None:
return a
return a + b

denolF@ideapad3: ~

0, "task type":

0, "task type":

end -p a=10 -p

0, "task type":

end -p a=10 -p

"method",
"method",
b=3

"method",
b=3 --log

"task identifier":"mytask.run"}]}' --outputs=end

"task identifier":"mytask.run"}],

"task identifier":"mytask.run"}],
info
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Python class (CLI)

"graph": "id":"test"}} |

# mytask.py
from ewokscore import Task

class MyTask(

Task,

input names=["a"],
optional input names=["b"],
output names=["sum"],

def run(self):

if self.missing inputs.b:

self.outputs.sum =
else:
self.outputs.sum =

self.inputs.a

self.inputs.a + self.inputs.b

de nmolFaicde s acl =z —

--outputs=end -p a=10 -p b=3 --log info

~$ ewoks execute '{"nodes":[{"id":0, "task type":"class", "task identifier":"mytask.MyTask"}],
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Graphical interface (Web GUI)

denolfF@ideapad3: ~

~$ pip install ewoksweb
~$ ewoksweb

Front-end: http://127.0.0.1:8000/
REST API: http://127.0.0.1:8000/api/docs or http://127.0.0.1:8000/api/redoc
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Workflow execution & monitoring

EwoksWeb

Edit Monitor

Executed workflows
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-

\

testworkflow

m 5 minutes ago
(® Less than one second

RuntimeError: Task 'node2' failed
» Show full traceback

-

Job id: 6b91ef9b-94cb-4f26-bf7f-0a91c04bc587

J

-

-

testworkflow

m 5 minutes ago
(© Less than one second

Job id: 0c8361b4-2f58-459a-a870-312daeb2ce8c
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Online diffraction data processing with EWOKS, blissdata and pyFAl
1. pip install ewoksjob

2. celery configuration

3. publish PyFAIl simulated images with blissdata

4. subscribe with blissdata

5. PyFAl integrate + plot

Monday 23 September (pyFAIl user meeting)
14:00 — 15:00: 125 (Science Building)

The European Synchrotron | ES F



Online data processing in the demo today

Ce[ef‘y Worker Computa‘t]Om

No ewoks (threads, processes,

No computation greey\le‘ts, i) scipy
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Online data processing at the ESRF

B[}ss, Daiquiri, MXcube, ... Celeﬂ/ Worker

Cc:mlou’to(t]on

computation ]

computation J

computation ]

pool ewoks
o (threads, processes, nUmpy
3reemle_‘ts, o) scipy

PL/F‘_AI
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Online data processing using the cluster

¢ e_le_nf Worker Redirect Slurm cluster

redirect J—%[

reclirect

redirect ]—%{ Job )

REST AP
No ewoks i Pes (‘tlnl‘earis, processes, (tok A) I s
No computation & 3re_e_n[e‘ts, i) e s
SC]P[{
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Blissdata + EWOKS demo

BROKER/RESULTS WORKER

CLIENT
submit job “ . job
BRaboIt
000 OO lllllll’» lllllll’» 2;0 [=)
D |

result result
~$ pip install ewoksjob ~$ pip install ewoksjob[worker]
~$S export EWOKS CONFIG URI=ewoksconfig.py ~$ export EWOKS CONFIG URI=ewoksconfig.py

# ewoksconfig.py

broker url = "sqgla+sglite:///celery.db"

result backend = "db+sglite:///celery results.db"
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Page 25 I NOBUGS | 23-27 September 2024 | Wout De Nolf (ESRF)



SAXS/WAXS: azimuthal integration of X-ray diffraction patterns from 2D detectors

1.1/measurement/p3[0, :, :
/1.1/ t/p3[ ] data
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CLIENT
submit job
%00 ——
>
result
For every scan:
» trigger workflow
* publish images one-by-one
EZEE=SN .
== publish

——
Bliss

Simulate Images
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BROKER/RESULTS
BRabbit for
——

result

DATA STREAMING

a redis

subscribe

——
Bliss

WORKER

For every scan:
* integrate images one-by-one
* plot integrated data

Azimuthal Integration

y Fast Azimuthal Integra
ta

tion

Platting with matplotlib
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Online data processing: ewoksjob + blissdata + pyFAl

# ewoksconfig.py

broker url = "sgla+sqglite:///celery.db"
result backend = "db+sglite:///celery results.db"

CLIENT

denolf@ideapad3: ~

~$ pip install ewoksjob blissdata

WORKER

denolf@ideapad3: ~

~$ pip install ewoksjob[worker] blissdata

# experiment.py
PyFAI simulate images
Blissdata publish

# integrate.py
Blissdata subscribe
PyFAI integrate
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Online diffraction data processing with EWOKS, blissdata and pyFAl

Clone this repository and make it the current working directory
(instructions in README.md)

git clone https://gitlab.esrf.fr/workflow/ewokstutorials/ewokswithblissdata.qgit
cd ewokswithblissdata
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https://gitlab.esrf.fr/workflow/ewokstutorials/ewoksforbliss.git

CONCLUSION

What did we cover:

1. pip install ewoks — execute workflows

2. pip install ewoksweb — create workflows

3. pip install ewoksjob[worker] — job scheduling of workflows

4. pip install blissdata — data streaming

Whatever technology you use: simplicity is a must!

Pl e
ol
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CONCLUSION

Main documentation: E .. s
https://ewoks.esrf.fr =

More detailed tutorial:
https://ewoksfordevs.readthedocs.io/
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