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New experimental features in HEPS

High Pressure

The experimental features at HEPS:
» High data throughput

» Multimodality

» Ultrafast

» Insitu and dynamic

Revolutionary requirements in :

on-Dimenson P“Zf.;Es\*“”** = A » Scientific software (control, data acquisition,
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analysis and management)

» Computing resources
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High throughput multimodal data monitoring,

gn tm _ g Data reduction and assembly related
acquisition, transmission, assembly, and disk writing

to methodology

Parallelization of large multi-
module detectors DAQ

O With the explosive growth of experimental data volume, the data throughput of a single beamline will reach 800T/day, and data acquisition is facing challenges
O data pipeline has shifted from a single channel from detector to storage in the past to a complex network of multiple data generators and multiple
applications
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A new generation synchrotron experiment operating software system (Mamba)

Beamline automation @ g V1mba Mamba Friendly GUIs

Image Processing tools frontend Fl‘ame“”()l‘k
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Easy experiment mode
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Real-time feedback and
autonomous control
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Experimental
Parameter
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Rich metadata, high
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Smart /n-situ experiment

Mamba: a systematic software solution for beamline experiments at HEPS. Journal of Synchrotron Radiation, 2022
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/ MDW online data acquisition: Fly scan as an example

»Hardware: Pandabox (motors, etc.), Xpress3 (data)
»Real-time writing to two HDF5 files via swmr

»Source data worker: Swmr, synchronize, assemble, batch pack,
send to scheduling worker

i |
m_ﬁﬂwﬁf:.isﬂ”-%ﬂo“|2|3|4| v&vgi_uuuuuu_
SWMR uunuuu_EI ponoan. 100000

»| sync »| assy |——| pack | g b
o | ® %
Source Data Worker
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data and metadata storage format specification

»nexus-like format, in order to provide data compatibility
» Allow beamline to define their own data storage format

s v e HDFView 3.1.3 |00 @ | HDFView 3.1.3
— m444 0.nxs File window Tools Help File Window Tools Help
» Q)data Recent Files  /hepsfs/bl/3W1/202210/Data/TB14-20221026-01/raw/brai]l Recent Files /hepsfs/bl/3W1/202210/Data/TB14-202210z
» Qinstrument +®ID21_Projection 2.nxs | » mID21_Projection 2 nxs
~ @sample ~@entry TTEWEnxs3fF nxs file: metadata » @ID21 Dhyana_Projection_2_master.h5
N chemicalformula £ beamline » (0011.h5
- ) i beamtimelD » 0010.h5
= densn'y Bend_time » (0009.h5
Bldescription » @experiment » E0008.h5 3 _
interestzone » @instrument » (10007.h5 g%gﬁ;’iﬁéﬁfgg?ﬁ
o Binstrument definition » B0006.h5 :
=jmass instrument file » 30005.h5 image subdata files: real image data
Zisamplename Zimethod » (£10004.h5
= sampleposition B proposal_id » (510003.h5
2 situation #run_no » 000215
= » Qysample | » E0001.h5
£l size : ’
- BEstart_time » B0000.h5
sitype » Quser master file: image subdata lin
v @user ~®ID21_Dhyana_Projection_2_master.h5
= heamtimeld ~ @entry ENSEIE master {4
v @data o masterX {7 R HEHE
iijcontact Bdata_0000 — 5 E R EIE,
£ endDate B data_0001 —_
=i proposalcode Bhdata_0002
&) proposalname o S
‘ Edata_0004
EistartDate e
Single nxs file nxs+master+ dataO+datal+...
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Customized parameter mechanism

» Problem: different beamline stations has a different storage format.
» Purpose: Flexible configuration of which parameters of the metadata and data
are written into specific location in HDF5 according to a configuration file defined

by different beamline.

storage
enable
count
files v Bresult2022-06-10-12 49 34 h5
filel
filename: result.h5 > @eniry
directorypath: /home/mamba/mdw_result v @data
time_suffix fhdata
stepscan + @instrument
start
time datasetname: /entry/instrument/starttime

keyZ2dataset
M_m2 datasetname: /entry/data/mZ, shape ,1], dtype: float64 Bm?2

M_ml datasetname: /entry/data/ml, shape ,17], dtype: float64

D_xsp3_image datasetname: /entry/data/data, shape 4, , dtype: uint32
stop

time datasetname: /entry/instrument/endtime

Ehstarttime

Pros:
v Simple and easy to understand syntax
v Reduces duplicate development and improves development efficiency

e B T
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VMIDW Online disk writing architecture

»Separate online assembly from disk writing. Online assembly assembles source data into
beamline station custom data format.

»Remote data storage. Workers can run on any machine.
»Batch writing data to distributed file system
»Supports multimodal data disk writing

.y, 00000
opong, Y
EEE[D —_— 000
% .y :
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e | A0 S EE e e nngng

Distributed File
System

Other Endpoint
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Application Progress of MDW in Mamba project
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® Intensive development and test of MDW at BSRF beamline 20







Casel: Real-time tomography reconstruction

Development stage:

1. DAQ Simulation testbench stage
Mock detector as source data worker
Data stream Application

2. Beamline deploy stage
Andor Detector

Mamba Data
Worker

Three Data Stream Application:

1. Calculation: online reconstruction of 3D
images

2. Display: 3D interactive display

3. Storage: HDF5




One-click data collection:

Q

Online file storage. Online reconstruction. Online interactive display
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Mamba GUI

» Fly scan
» Pandabox. Xpress3 HDF5 SWMR
» PyMCA online processing
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HDFView 3.1.3 [ NoN ] \| HDFView 3.1.3

File Window Tools Help Fle Window Tools Help

S0 @ m® 2o emm pagong

Recent Files | /hepsfs/bl/3W1/202210/Data/TB14-20221026-01/raw/brai] Recent Files = /hepsfs/bl/3W1/202210/Data/TB14-2022102

v [®ID21 Projection 2.nxs » BID21 Projection 2.nxs
v@entry JTTEUEnxs X  nxs file: metadata » BJID21 Dhyana Projection 2 master.h5
Zibeamline » B0011.h5
£ beamtimelD » B10010.h5
elld_ti.me » ®B0009.h5 DIStrIbuted Flle
» @experiment » B10008.h5 N ‘
» @instrument » B0007.h5 EH;%* &i}Eﬁ‘S{f#ﬁ:hg.. System
Einstrument definition » B30006.h5 BTXIF5GB(1005K)
BYinstrument file » 510005.h5 image subdata files: real image data
Zimethod » 0004.h5
Eproposal id » /E0003.h5
Erun no 2 510002.h5
» Qsample r' ®0001.h5
Estart time » £10000.h5
» Quser master file: image subdata lin
v [®ID21_Dhyana_Projection_2 master.h5
v @entry B % ¥3E master X4
- @data master {4+ M aBEE 1%
fdata_0000 — FIEREIE. e o. e
@data_0001 — GOOG B/p q
s > er acquisition
fidata_0003

ffidata_0004



One click acquisition(automatic acquisition Flat, Dark, Projection)
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Thanks for your attention!
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