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About me

Paulo Baraldi Mausbach - 27 years

« (2015 - 2019): Degree in Computer Engineering by Pontifical Catholic
University of Campinas (PUC-Campinas)

* (2020 - in progress): Pursuing a master degree in Computer Science at

Institute of Computing (IC) from University of Campinas (Unicamp)

*  Working with Data Science and Machine Learning since 2020

* Intern at Sirius in 2019 -> Sirius Control group and Scientific Computing group

(GCCQ)

* Back to Sirius in July 2022 at GCC and currently part of the recently created
(~8 months old) Data Science and Management group (GCD)
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About Sirius - Stage 1 R ) creen

6 OPERATION
* 4th-generation Brazilian synchrotron light source
€] COMMISSIONING

SAPUCAIA 2]  INSTALLATION

_ CEDRO- (sAXS) 9l CONSTRUCTION

JATOBA (SRCD) 25
PAINEIRA (PDF) _ g

(XPD)
QUATI / X
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IMBUIA
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(RIXI:/EXPS) ’W y CARNAUBA
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ABIA MANACA EMA (CDI/XPCS)
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About Siriu
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About Sirius - Stage 2 + Orion coming/® ==

* Construction of +10 beamlines and

« Orion, a First of its kind, Maximum Biosafety Lab (BSL-3 & BSL-4) with 3 beamlines integrated on it

Betelgeuse e

«“Orion’s Belt”
Orion the Hunter *

SIEX

EarthSky.org
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Current dataflow and its problems

iriu
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Current dataflow and its problems &
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Current dataflow and its pro
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Assonant - Design premises A 1) eneem
1. Data Standardization

* Centralize it as a Data Science >Elssonant
and Management task [ Tomography }
« Abstract it from beamlines
* Technique-centric
Tomography
Standard

Data Science and Managament
Group
(GCD)

|

Centralized in

I- — -
Data A
Standardization
\
\ Task

- e . e .
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Assonant - Design premises A 1) eneem

1. Data Standardization
 Centralize it as a Data Science FT T

>Blssonant >Blssonant - >Blssonant<-  Elssonant<.
and Management task ! ! . ' !
. . I ARPES I Tomography Tomography and XRF| 1 eamiine i
° Abstract |t from beamhnes :[ beamline } : [ Beamline J ( Beamline } : MX Beaml :
 Technique-centric : : :
2. Beamline Agnostic i i 5
. ! L Tomography XRF 1
« Usable at any beamline : Standard Standard :
 Low invasive: ! :
« Impact the less possible the e /J
control logic from beamline "7 standard - :
Data Science and Managament Standard | _ |

Group

(GCD)

!

Centralized in
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Data
Standardization
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2. Beamline Agnostic i i 5 | i
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Data Science and Managament Standard | _ |
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Assonant - Design premises A ) envenm

—
« 4. NX
1. Data Standardization == = =DF :}: T
» Centralize it as a Data Science Blssonant  »Bssonant - »Blssonant<-  Blssonant=<

and Management task
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control logic from beamline Standard e Seience and Managament o
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Assonant - Modules R ) crweem

1. Data Classes <_/>‘ Use data classes to represent

data

A

« Allow representing data as the Sond Wiite
defined data model l data data

. . Data
« Standardize how data is 5 v S
exchanged between modules 4 82 . ( )
ﬁ ﬁ 3 ‘é Assonant Data Sender .g Assonant File Writer
° ° Q -<Q: 0 '8
2. Flle erter g § Data Sender % File Writer Data
T Interface o Interface Classes
) ) w > § S &
*  Write data/metadata contained @ g0 = Events
in Data Classes into a file E :;g-g Kafka Sender E NeXus File Writer
ﬁ —
3. Data Sender l l
 Send data/metadata contained in
Data Classes through a =
communication interface Ml
Kafka Cluster NeXus file

 Event Queue, REST API, ...
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Experiment - Tomography Beamline
(MOGNO)

*Huge Data
*Thoughput
requirements
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Detector
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N

Mogno Experiment Control

Assonant Data Class

Instrument

Assonant Assonant
I Assonant Data Class Assonant Data Class -
! Writer Sender
E Assonant Data Class
1 Instrument
/ _B Write file Assonant
in storage Event
=
(g ¥ g |
\4
>
||
Event Kafka Cluster
Monitoring
(shell script)

Storage

Mounted locally via
Lustre, NFS or CIFS
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Experiment - Tomography Beamline & 7)curem

(MOGNO)
- o\ T (T /S
/ \ / \ / \ / \ .
/ Collect \ A / \ / Collect / \ Write snapshots S
. . / \ / ) \ / \ C ignalize end-of-
Instantiate devices —| snapshot, dark and flat |—> S r_:\cqms_mon —>| il |—>| dark and flat field |—>( Collect snapshot )% S Aal —>» dark and flat field — Signa e d-o
\ . / configuration \ tomography scan / \ ) / \ / Data Classes . experiment
\ field images / \ /,f \ images / \ / images
AN J A y AN J N J
Legend v l v
Data written in Data Written using EX:; ct)r? ae:tt [L;z[[r;g
[ collect step storage directly by Assonant File Writer
I0C Sender
config step y
data write step (=
[ N A
step added by A Kafka Cluster
‘ Assonant ]
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Experiment - Tomography Beamline
(MOGNO)

Instantiate devices —>( snapshot, dark and flat |—>
field images '

Legend

¥ ) cnPem
[ ——

LNLS

collect step

config step

data write step

step added by
Assonant

WE3BCOO06 - ICALEPCS 2023

_— \ Collect \ Write snapshots S
. \ ) / - Signalize end-of-
Scén gcqms_,ltlon —>| il )—>| dark and flat field |—>( Collect snapshot |—> R S —» dark and flat field —> 9 -
configuration \ tomography scan / \ . / Data Classes . experiment
\ images \ / images
\ 4 l

Event sent using

Data written in
Assonant Data

storage directly by

Data Written using
Assonant File Writer

10C Sender
y
[ ¥ —
N ] A
A Kafka Cluster

sample_image = np.zeros((256,256))

mono timeseries = Monochromator(name="mono timeseries"
wavelength=TimeSeries (
value=DataField
value=[sample_image,sample_image,sample_ image,sample_image],
unit= "
timestamps=DataField(value=[1,2,3,4]
energy=TimeSeries (
value=DataField

value=[1,2,3,4],
unit="keV",

timestamps=DataField
value=[10,20,30,40],
extra_metadata={
"attrl": 10,
"attr2": "atributo 2",
"attr3 0.765,
"attr4": [1,2,3,4,5]
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Experiment - Tomography Beamline & 7)curem

(MOGNO)
Collect L / Collect / \ Write snapshots ' g
. . f { . \ { S Signalize end-of-
Instantiate devices —>| snapshot, dark and flat |—> SE chms_,mon —»| il )—>| dark and flat field |—>( Collect snapshot |—> Sl s —» dark and flat field —> 9 -
\ S / configuration \ tomography scan / \ . / \ Data Classes . experiment
field images / \ images / \ images
\\7- -//, \\ , _/;" ‘\\7- -7./__/ \ ~ -’/.
d Y : l : Event sent using
Legen Data written in Data Written using SzerrEr Feis
storage directly by Assonant File Writer
10C Sender
L collect step J l
config step %
c L=
data write step A Kafka Cluster
step added by ]
Assonant

file writer = AssonantFileWriter('nexus')
file writer.write data(filepath, filename, entry))

producer = AssonantDataSender(comm method="kafka", configs=configs)
producer.send data(event)
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Experiment - Tomography Beamline

(MOGNO)

Before Assonant

Name

- |=

Description
assonant_mgn_000.hdf5
@ after
@ before
- @ scan
v @ beamline
@ detector
@ data
B metadata
v @ ad_default
~ @ motor
~~ Rotional stage gather
~ [@ snapshot
~ @ after
~ @ beamline-state
+» @ beam-optics
~ @ position
~ [@ detector
~ @ device
s host '
e precision
* pvname [
* timestamp
= uniks
« value [
v @ fovx
v @ Fov-y
+ @ microscope-objective-lens
v @ pixel-size-x
+ @ pixel-size-y
» @ kb-measured-focus-z
+ @ nano-station
v+ @ sample-change
» @ motion
v @ sensor

) 3D data

Ll

) 1D data

=

7 "10.39.5...
0

) "MGN:C...
69211...

=

() (=)

.

TR T T

=

)1
)0
)0

<) (=) (<)

P

mogno_tomography.h5
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After Assonant

Name

- |=

Type Shape
assonant_mgn_000 assonant.nxs
~ @ during_exposure
~ [ instrument
- [ detector
« data
~ B transformations
* long-stroke-x
* long-stroke-y
+ |ong-stroke-z
» B sample
~ [ post_exposure
~ [ instrument
-~ [ dvf1
~ [ extra_info
* breaker
= [ transformations
+ slot-position

uint16 100 x 2048 »

float64 100

» B dvf2
string  scalar -~ B foe
float32 scalar =~ [ transformations
string scalar » foe_slit_1_ux_actuator

» foe_slit_1_uy_actuator
+ foe slit 2 ux_actuator
« foe slit 2 uy actuator
~ @ pink
- B transformations

+ pbsi_bottom_actuator
« pbs1_left_actuator
» pbs1_right_actuator
* pbs1_top_actuator

~ @ pre_exposure

» [ instrument

float64 scalar
float32 scalar
int64  scalar

. -
Description rType lhape

I NXenkry
NXinstrument I

NXdetector
) ",{ibira,"l..I string calar
Nxtransformatiunsr
) 2.638 float64 scalar
V) -0.660003 float64 tcalar
W) 2469.99 ¥ float64 calar
M "my_sa..._ MXsample
NXenktry I
NXinstrument
NXdetector
I NXcollection l
W o int64 calar
NXtransformations
W) -25.8 float64 calar
NXdetector
NXslit
Nxtransfcrmationsl
W 1.32086  float64 calar
) 1.01772 g floate4 calar
) 0.37378 | float64 calar
W 0.12758  float64 scalar
NXslit
I NXtransformations
V) 0.57995 float64 scalar
W 0.17 float64 calar
@ 0.113 float64 [calar
W 0.1297 float64 scalar
NXenktry
NXinstrument I

mogno_tomography.nxs
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Experiment - MX beamline A ) curem

Kafka Cluster
L J

( CA)
I0C - .,
/ \ Mounted locally via
O Lustre, NF5 or CIFS
O MANACA o
o / Experiment - :
orage !
o Control o
u J | |
Detector i i
loC ( | |
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T (Data Classes, File Writer : :
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Ewvent
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Experiment - MX beamline A ) curem

” LNLS
( ) Before Assonant After Assonant
N
N
N
N
# 0109
ot rc # 006450 m
S = :
IE 'G ;.:
o © .
T < =
> o # /
# 1.808)
£ = - ‘ AN
f Name Description  Type Shape Link
. - manaca_nexus.nxs
& ~ B during_exposure NXentry
4 ~ [ instrument NXinstrument
# )6 m - [ monochromator NXmonochromator
¥ o « wavelength @ 0.97721 float64 scalar
- 8 = R -~ B PILATUS 2M NXdetector
c ®© # Filter transmission 8.2965 ~ data ) 1Ddata  string 3600
T T 2 Stal-'l_;_al:lgise_o.;aeé deg. » [ extra_info NXcollection
:: E # Angle_increment ©.1000 deg. - Sample N) "2972-1... NXSBI’T‘IDIE
g O # ector_2theta PO deg. * name W "2972-1... string scalar
E = ~ [ transformations NXtransformations
= Rx 1D data float64 3600
# W
S
(11 manaca_nexus.nxs
Q
03600.chf |
+0.1°
o
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Experiment -Final

Name
v Manaca_nexus.nxs
~ @@ during_exposure
~ @@ instrument

~ B monochromator
« wavelength

~ B8 PILATUS 2M
~ data

» @ extra_info

~ @ sample
* name

~ B transformations

Rx

Description

W 0.97721

V) 1D data

N "2972-1...
® "2972-1...

1D data

Type Shape Link

NXentry
NXinstrument
NXmonochromator
float64
NXdetector

string 3600
NXcollection
NXsample

string
NXtransformations
float64 3600

scalar

scalar
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manaca_nexus.nxs

Name

-

assonant_mgn_000 assonant.nxs

= [ during_exposure

~ [ instrument
~ B detector
+ data
~ [ transformations
* long-stroke-x
* long-stroke-y
+ long-stroke-z
» B sample

- [ post_exposure

+~ B instrument
~ [ dvFf1
~ [ extra_info
+ breaker
~ [ transformations
+ slot-position
» B dvf2
~ B foe

~ [ transformations

files comparison

Description

& "fibira/l...
) 2.638
W) -0.660002

) 2469.99
™ "my_sa...

@ o
W -25.8

« foe_slit_1_ux_actuator & 1.32086
» foe slit 1 _uy actuator & 1.01772
« foe slit 2 ux_actuator & 0.37378
« foe_slit_2_uy actuator &) 0.12758

~ @ pink
+ [ transformations

« pbs1_bottom_actuator ) 0.57995

» pbs1_left_actuator
» pbs1_right_actuator
« pbs1_top_actuator

~ [ pre_exposure

» B instrument

W 0.17
W) 0.113
&) 0.1297

LNLS

Type

NXenktry
NXinstrument
NXdetector
string

) cnPem
-

Shape

scalar

NXEtransformations

floate4
float64
float64
Nxsample
NXenktry
NXinstrument
NXdetector
NXcollection
int64

scalar
scalar
scalar

scalar

NXEtransformations

float64
NXdetector
MNXslit

scalar

NXEtransformations

floate4
float64
float64
float64
MNXslit

scalar
scalar
scalar
scalar

NXEtransformations

float64
floate4
float64
float64
NXentry
NXinstrument

mogno_tomography.nxs
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Future Work A ) enreem

1. Enhacements 3. Data Services

« Data Catalog
 Data Enrichment or reduction

e Custom Data views
» Post-processing automatization
 And more...

 NeXus compliance
* Application definition

2. Expansion

« Cover more: .
4. Collaboration

* Devices

 Beamlines * | am open to talk about

* Experimental possible collaborations,
techniques (SAXS, XRF, similar projects, previous

ARPES, ...) experiences, ...
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Thanks for your attention!

Paulo Baraldi Mausbach
paulo.mausbach@Inls.br

Check our paper: WE3BCO06
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