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Main parameters Unit Value =

Beam energy GeV 6 - m: = *HHEPS

Circumference m 1360.4 Hw?\k/v / i s
Ny 7' & B9 , =

Emittance pm-rad <60 & A SN "] \

IHEPRELE = - Ve =T
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Beam current mA 200 i gD 7 B %

Injection Top-up g . = o S
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Data Challenges @HEPS

O HEPS —HA(15/0M&iuh) ==k PB/X, B
Br=Eia1d 200PB A% ik (mfszﬁ (12553)

O HEPS Sttt o0R&ik. EZRE B1 TAztAkt 600.00 200.00
B2 B X SILAKIRs 500.00 200.00
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B4 ## X H&tE a5 10.00 3.00
nEwRRT B5 B4 s 10.00 1.00
B6 BE 2.00 1.00
B7 1 X §9LER1& 1000.00 250.00
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Full chain, full life cycle, automation
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Daisy (Data analysis integrated software Q .
® Data analysis integrated software e £
System) ‘ . DAISY system '

Daisy Documentation .
E n - ° [o ECTME-M coi 10.1051/epjconf/202125104020
- EIMRE T RN RIEEO:
OVERVIEW
¢ %Iﬁ*;t**u I{ EI)Ib*;t* *im?*iitjﬁ Iﬁ**;i*u Overview of Daisy project DAISY(Data analysis integrated software system) SRIEERRSHATICH+. PythonFiiiEE, SAIEH
ke - SRR SR RIS T RIHESR.  ERTZ 25T Bartt R EAeuaEiEBaGImE
WNEE SRR RRIEIR ST DAWN, REISISShFSEFRARNEIRSHTITEMantid, EUMFE
EEEEEEEEEE SRR AR IR B HERREONA, LIRS EIR MR HES Gaudi, BIFR&ITCHL
Daisy workbench

—MERR. RERFY EMOERIRIEEN, SaEMmE2HENIR, FRitEEEsMnT
HHRNSHE, A ERNERENAFRMR—ESMNERED, FECEM ERSIERTITS

Scientific application v
- TEREICBREMSECERR: EERBET -
i BIE+tA |
FFRIRE v This documentation is organized into a few major sections.
RIRIRFIEEAISR :
|| i v
B ki ¥ * Development Develop Daisy framework or scientific application based on the framework.
"1 , L + DOWN & INSTALLATION * Download & Installation Links for download and documentation on the various methods of
. SHERARBED: SRRARRE, WEE —
7 J . ° L ! ?* :m IH ') « Citing and Contribution Contribute to Daisy project
N L o o
- .
EFEERIEL, web NMAIEL. ARF% IDE e Connect with us
- the Docs S We are an international open source community that welcomes discussion, feedback, and contributions
ﬂ nn of manv kinds i \
[ ]
RBEMERRETIE, &7 MoIRAE A3,
==
BB FERIREIENIAE
A ’4 \

« ST TNAFRGEFRGEERE ART

SN FER P EFENA
Yu Hu et al. EPJ Web of Conferences 251, 04020 (2021).

I}
2
e

+ Overview An overv

iew of Daisy project
e

« User Guide > introductory guides to Daisy

User documentation :
https://daisydoc.ihep.ac.cn/
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Load Delete Cled i N In [4]: load start:tooth <
N o > | B ] ovtons | o o R L memsRmws
Sort Save . . e . INFO: itialized, ad
\ ¥RF Batch Flttlﬂg rt Dasiy algorithms, numg HOES F"L Iroot/ r? hs . s
: api import workflow: LoadHDF5 . execute . o
— Spectra Matching ¢ matplotlib.pypl TNror e iata ;‘emmge,« Show Hide Close J—‘— \*ﬁﬂ; 5”%
wum as | =, . w |
 daisyworkbench - O X Py % tootf e
y
1 2 = AEI Q=N 1
Plot Name
2 [27008.75 ... [27098.75 ... I
{tion Plot w X
3 [27051.75 ... [26986.25 ...
s 719275 (271075 ® 7 X CT 3D reconstruction
S B CT 3D reconstruction service based on tomopy.
5 [27208. ..  [27020.25.. 07 .
6 [27181.75 ... [26995. .. O
100 + .
7 [27190. ..  [270335 .. | a® alphafold-with-40g
il B ) — alphafold-with-40g
8 [26869.75.. [27169.25.. - fonfie INFO:
0 100 200 300 400 500 600 PFS File: t
3 9 [27142.25 ... [26977.75 ...
Algorithms pxecute INFO:
. 10 [27407.75 ... [272825 ... - [data as tooth from cumopy
Excute AlgMatrixTranspuse T cumapy
~ Daisy = ——)
LoadHDF5 ©.011373519897460938s
LoadTIFs QCoreApplication::exec: The event loop
SaveHDF5 is alrea unning
SaveH5VDS =l ’ = -
Al Aot T

Daisy workbench: Web data analysis platform:
. i@ﬁﬁﬁﬁ)jﬁﬁ EZ_F PyQtS d EZ_F Jupyterlab QEIL;\ T EED}EH

 SEBENEOIE WAE BERT/MN, LogER, REA | - %Uﬁﬁaz&fﬁﬂﬁﬁmniﬁmmﬁ
FIEE, LAMGRAEATIAHM IDE SRR " KA T

- HRSHUERZAFNERBRREERO . R AR RITERE A;ﬂqu J_L*E}"'E’J F
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- Base: Daisy B9fwEZ, B®¥#Edata store, algorithm,

Dal Sé workflow, workflow enginel K serviceZ
ase

 PyAlgorithms: g5 2R B RIEEEANEIZBRIE (R
DataHdlerAlg ST, WHANEE, RMFEEAE, FARSREDE
Examples S EAE
__1nit__ .py . Workflow: FFsSl 2 BIBH0TH], NCTEIGER,
PyAlgorithms R TEERD RS, SiEr-REnS
PyServices - DataHdlerAlg: R~EZSEEE /0 RYSEIL, FNHDFS,
README . md Tiff, fitsZ
Setup . Sh - Workbench: i EFEEFRRE
Webapp + Webapp: £7F web AR B
Workbench . PyServices: SMBASIRS, MAMLEIRELIS

Workflow

. Examiles: RBP4l m
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—— EGESCI (Python)

import numpy as np
import tomopy
from Daisy import
class AlgTomopyRec
def _init__(s
super().

def initialize
self.data
self.LogIn
return Tru

projs =5

def finalize(s
self.LogIn

return Tru

DaisyAlg
on(Daisyalg):
elf, name):

__init__(name)

(self):

= self.get("patastore"). data()
fo("initialized, Tomopy Reconstruction")
g

elf.datainput_dataob]]

elf):
fo("finalized")

]

1ZEE1E execute FASCIR

def execfute{s.a'.f, -inpu1_:_.dataobj. thﬂ_zta, center, alg_type, output_dataobj): }A;&}E@E':ngﬁﬁj\éi}%

thetas = self.data[thetal

dataob] = tomopy.recon(projs, thetas, center=center, algorithm=alg_type) SRel $hrt N =
self.data[output_datachj] = dataobj > I)L:E\-MKH{JRQE%EEEEH
return True

A4

HEERIBE, SRERES

PR ELGEESE, SCHY initialize, execute
0 tinalize =1NG&. BiRFRIE

e

— AN EE—REEEMAEENR,
—EEBEIENR, —HITRSEH,

SAMBRERSRIEWECE, SRIAVEHREAH



FiEFRABAETH —— Workflow £ (Pythe®)

iDaisy,Singleton

class workflowCTReconstruct(Daisy.Pyworkflow): B IVE;ﬁ*D%;f_*i, ;—‘Efm initi a|ize\ execute
f e1f): . . — N N
s ]ixefuﬁe(iﬁdh i te(input_path="'/ent ", output_dataobj="tomodata") ﬂ] finalize :/I\Tj_;£° EexeCUteﬁ7£¢T§§
self.engine['loadhdf5'].execute(input_path="/entry/tomo’, output_dataobj="tomodata') . R N . — N
IVEIEEER = spINnE \| /52
self.engine['loadhdf5'].execute(input_path="/entry/dark’, output_dataobj="darkdata') 53@%;-—.—/%&%%11"51”[” *I)L" JZL(EII‘JJ_ijlE
self.engine['loadhdf5'].execute(input_path="/entry/flat’, output_dataobj="flatdata') 55E1°

self.engine[ 'normalize'].execute(projs_dataobj="tomodata" darks_dataobj='darkdata’,\
flats_dataobj='flatdata', output_dataobj="normdata’)
self.engine[ angles’].execute(input_dataobj="normdata’, output_dataobj='"thetas')
self.engine[ 'minuslog'].execute(input_dataobj='normdata’, output_dataobj='mlogdata’)
self.engine['reconstruct'].execute(input_dataobj='mlogdata’, theta='thetas’,)

center=1030, alg_type='fbp",output_dataobj="recodatay) N - .
ST 2 TERVRHURT R EREE LIFRS

self.engine['savehdf5'].execute(input_dataobj='recodata’,output_path="/entry/reco")

%, T{Emsl
e A2 EMERSER AN LIERER,
wf = workflonCTReconstruct('workflowCTReconstruct ") #ﬁﬁé&?&@}g%fggiiﬁﬁ %Hgiﬁ)\iﬁtﬂéﬁiﬁyj
wf.initialize(workflow_engine='Pyworkflowengine', ) %o

workflon_environment = init_dict, algorithms_cfg = cfg_dict)
wf.execute()

A e a0 = SNEDI el = U E S NS e Gl Y=E
algs =\\f.a1go;ithm_keys() JSON X&ad& Python FHNSRERR

wf.finalize()
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Et)lﬁ’itﬁtﬂi‘\’. MVC/MVP
Model EWEHERY, View EE28ME, Controller FBREE

Calculator (F vmcomp... -

name value View #1 Model,
1/ File path - BARPFREMWSEESE, FE— T EFILUERAARERNZER
M, E— 1 HRE FTEEILUEARERNSSEI, 554K
2| Date Path IMEEAY BYE. AISRYE, BPHE.
3 operation max : » ZAfch Daisy REHRIEZERIE S7E Model,
4/ display print -

Model .’
DataStore q ® DAISY

Calculate
Manipulate
Interface IJGE:

11\'E_|}Eﬁ DaiSy %n—if}‘A HDF5 Y1¢¢1§HR%EB$§&$E0 Controller ) Parameters ( View
2. Daisy BiAKEMEFSIEIEA(ERER/IVE. (Ctr logical) Display(Ul)

iiiiéiiﬁ J/ Update L




BiE¥BAFETH — Fix% interface FR & $ <

ARiE: CalculatorManager.py:
. . from windows.interface.Calculator.Model import Model
1. E Dalsy/WorkbenCh/WlndOWS/ from windows.interface.Calculator.View import View

interface/ E%—F@U@iz interface from windows.interface.Calculator.Controller import Controller

BFB=x, A9 Calculator/,

2. Calculator HR T RIEEMERISE
FHSCIFEMNATCES, AGIBMCHEER

;ZD—F . def __init_ (self, parent=None):
: super(CalculatorManager, self). init_(parent) # noga

self.setWindowFlag(Qt.Window)

A wrapper class for setting the main window of the interface

class CalculatorManager(QtWidgets.QMainWindow):

| CElCUlatDPManagEP . py self.setAutoFillBackground(True)
self.window = QtWidgets.QMainWindow()
Contpoller . py demo_view = View()
. . demo_model = Model()
— _lnlt_- Py # create controller
self.controller = Controller(demo_view, demo_model)
—— Model. Py # set the view for the main window
. self.setCentrallidget(demo_view)
- Ulew_ py self.setWindowTitle("Calculator™)

def show(self) -> None:

a3 super(CalculatorManager, self).show()
_Ca l cu l ato r M d r?:la g er. pij_tjjlz self.activateWindow()
interface BIANARER.
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ARiE: Model.py:

. . from api import work flow
1. 1 Daisy/Workbench/windows/ |
interface/ BR FeIEIZ interface et init (se1f):
E,\J¥E§: 2':15”?9 CaICUIator/o # Get the algorithms from Daisy workflowengine

self.MaxMin = work_flow.engine[ 'MaxMin"]

2. Calculator Ei?@”@%\gﬁgj1¢ self.Loadh5 = work flow.engine['LoadHDF5"]
#;f%*ﬁmﬂgfﬁﬁg, Z|§1§UE’\J1‘%EE_',E§ def CalMaxmin(self, Filepath, DataPath, operation):

# Load matrix data from the HDF5 file
QD—F . self.Loadh5.config({ inputfile _name': Filepath})
self.lLoadh5.execute(input_path = DataPath, output dataobj='data h5")
# Calculate the maximum or minimum of the matrix

— CalculatorManager.py if operation == "max":
self.MaxMin.execute(input_dataobj="data_h5', output_dataobj="maxmin’, showMin=False)
Controller. py elif operation == "min":
self.MaxMin.execute(input_dataobj="data_h5"', output_dataobj="maxmin', showMin=True)
I 3 # Get the result from the datastore
—lnlt—' py self.result = work flow.engine.datastore[ 'maxmin’]
return self.result
— Model.py
L— view. py

Model.py J8FDaisy &j%' LoadHDF5'
F1 'MaxMin’ SCIQHDFS SZER9A0ELA
N FEPEEERBRIK AR



BiEFEMARAETRN — BiEZ interface F4& ¢

HEiGiE:

1. 7x Daisy/Workbench/windows/
interface/ BR T EIZ&1% interface
BIFB=R, AH%l/3 Calculator/,

2. Calculator HR T RIEEMERISE
z-‘rs'szﬁmﬂ’ﬂﬁﬁg , AHIRBER
OF:

— CalculatorManager.py

Controller.py
— __1init_ .py

— Model.py
— View. py

View.py #INE H/NBELIEIRACEF
FHE

View.py:

class View(QtWidgets.QDialog):

# In PyQt signals are the first thing to be defined in a class:
displaySignal = QtCore.pyqtSignal()
btnSignal = QtCore.pyqtSignal()

def __init_ (self, parent=None):
# Call QDialog's constructor
super(View, self). init__ (parent)

# Initialise the widgets for the view (this can also be done from Qt Creator
self.table = QtWidgets.QTableWidget()

self.table.setWindowTitle("MVP Demo")

self.table.resize(600, 250)

self.table.setRowCount(5)

self.table.setColumnCount(2)
self.table.setHorizontalHeaderLabels("name;value;".split(";"))

self.FilePath = "'

# Set display values in the widgets
keys = ['File path', 'Date Path', ‘'operation', ‘'display', 'result']
self.combo = {}
self.create_File_selction(@, 1, 'File')
self.create_combo_table(2, 1, 'operations')
self.create_combo_table(3, 1, 'display"’)
for row in range(len(keys)):
self.set _names(keys[row], row)

# Initialise layout of the widget and add child widgets to it
grid = QtWidgets.QGridLayout()
grid.addWidget(self.table)




RS RAFATH — HiEY interface 7R @ $

ARiE: Controller.py:

class Controller(object):

1. E Da|sy/WorkbenCh/W|ndOWS/ # Pass the view and model into the presenter
. N . def __init_ (self, demo_view, demo_model):
interface/ BRT8I&1% interface self.model = demo_model

HFB=, A7 Calculator/, self.view = demo_view

: he initigl vi
2. Ca|CU|atOI’ Ei?ﬁ”@%\gﬂgjﬁi z Zz{Znihzt,e 1:1372 v:;z‘/ the drop-down could be replaced with a set of
HSLMARIONAS, AFIRBER o e e i Gl

QD—F self.view.set options('operations’, ['max', 'min'])

self.view.set options('display’', ['print', 'update', 'print and update'])
self.printToScreen = True

CElCUlatDPManagEP . py self.view.hide_display()
# Connect to the view's custom signals
Cont Poller . p}’ self.view.btnSignal.connect(self.handle_button)
.. self.view.displaySignal.connect(self.display update)
— __1nlt_ .py
# The final two methods handle the signals
I MOdEl . py def display update(self):
display = self.view.get display()
. if display == ‘'update’:
Ul EW. py self.printToScreen = False

self.view.show display()

. o . . elif display == 'print':
Controller.py %# Model 1 View f&iR seLf printToscreen - True
N = self.view.hide display
I ;fmﬁﬁiﬁﬁﬂ@iﬁ else:

self.printToScreen = True
self.view.show display()
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HaimtE:
3. 1£ Daisy/Workbench/windows/MainWindowManager.py FEECAY setup BRELFHST interface BEOXLHI{L.

from windows.interface.Integration.CalculatorManager import CalculatorManager
self.interfaces _calculator = CalculatorManager(self)

4. Tx create_interfaces_action F, 9i% interface FEFEEORY interface 38 NRIlI—MEHEEZEIZ interface,

uul:" YV R
CPeate_act iUn( File View !nterfaces Help

1f Workspaces integration _ @ Editor
selt, oo | ST | cou 4| new x
HcalCUIatorﬂnJ =hlrE | PYFAI 1 % iwport Dasiy
. . | PyMca | T
on_triggered=self.interfaces_calculator.show, 2 from api
- - name 3 1mport mat
shortcut_context=Qt.ApplicationShortcut, 4 dimport nun
5
)J 5
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Web based application for X-ray CT

- ERTSANACTHIBIBER (4
HEPSCT, E7F GPU f@#{hn;E

Tomopy, UFO, R HEPS-BEHTHRY

e )

[RYnEaRE

2048x2048x1442(12GB) Tmin
- EF web PABRPRZEIMA, HFZHEERIIAIE R CTRIZKCTRYER
EREEE 6144x4400x1500(76GB) 10mins
+ JEXIGHEPSZ 1 515(B1, B2, B4, B7, BC, BEMMGMMENE, &
liEigHEPSRZHI it HF &ihE{EMH
........... _Preprocess 0AQ seamine sorage
mheri B i e ar D
Data loadi workflow ’7 il . oo ) Raw data u.
B Nano alignment R —
Flatfield correction/ —+ neaative cutoff P y ﬁ - —n—= Meta
Normalization i ) J e et — — . . data
: __ Rotation axis \ — ' Slice reconstruction \
negative cutoff correcion | | | i e cFj{aw
. . R ey ¢ ata
Ring artifatts removal circe cli b ‘ % Meta \
data
ROI selec | o ,
= = 5
- AT e J== Fast feedback @ ®
Nano Align il 1 i = Beamline Daisy

https://hepscompute.ihep.ac.cn/



Application for Pair distribution function(PDF)

- HRSHEISERE, BEEREFRMHTREFENIES
-SSR T SHGTHIRIRIF SR IR (F, F2rk PDFHEPS &

- BF web fIF3ZEI PDF #UEAIENA, 12T AGTHTEGES
PDF (@& =HFR. masking, H{ufAfls. PDF (B IEE TN
£%F) KI5SEE pipeline

- wJLLEE HEPS 3BT HEERIBRERS

Workflow 0:. Daisy-PDFf}%‘g Web GUI

| Integrated 1D data |

=1

transform o pipeline

Scattering vector:

Q = 4msin(0)/\

(F2)
1= AM s(Q)—1= I\II(/(;)‘ - ; 2 Data: , Jopt/jupyter_app_launcher/entries/PDFgui/figs Output:  , same Path as Data
e (FY (F)
o e
i F(Q)=Q[s(Q)-1] » Data Files Filter & Preview
\\ /\(W\l @ jp;::" PONL:  » jopt/jupyter_app_launcher/entries/PDFgui/figs PDF_CFG:  jopt/jupyter_app_launcher/entries/PDFgui/figs
i \/ | Structure Function |

* Extra settings for integration...

0 2 4 6 8 10 12 14 16 18

1

QA ) "Qia » Extra settings for transform..
G(r) (2/m) / F(Q)sin(Qr)dQ
Jan KN -
s ' !
© Results: svg plots result plots to show
Neutron — :‘ PDF
® »\/f\/\m\/\x\“w-»————-—» —
0 20 40

‘g‘ TOF Six Bank Detectors PDFgetXN3 package

X-ray

60 80 100
r (A) € Copyright 2019-2023 IHEP-CC & HEPS-CC & IHEP-PAPS, CAS

https://hepscompute.ihep.ac.cn/ 33



I
16

18
20

—XDS , ° 2=
DIALS .
autoPROC;

24
26

N N NN NN NX

28

FreeR_flag F

6 344.83

7 310.91
18 1348.69
10 241.74
15 544.76
14 1163.75
17 351.58

SIGF
2.70

2.50
9.25
2.58
3.99
8.00
3.45

Real-time data processing

)
Fory

ﬁ

AlphaFold 2.0
nature Science

L€

o)
<%
v),\;

\
\

Structure prediction based on AlphaFold2

optimization and
model refine

!

‘! '\o.\‘

,/ = "»

. &7 s
Sk

Structure
truing
based on Al

WETSHSREIE A S F RIS ERIRKE
ETF web IZHECEIRLEIRS, THIRSIRMRRSIE

SREREEISAIEREEL, B TENXS FEERFTRIRIISEFIFSRE

’:. Daisy-BMX \

HEPS-BA Home + Data Collection Detail
From: en/dd/yyyy © To: mn/dd/yyyy O
Dataname | Spacegroup | a b e la B v | OscWidth Frames | Resolution | InnerRmeas | OuterRmeas  Rmeas Ini
8fsu P21 212 99.91 | 155.73 58.75 | 98 9% 90 8.1 1808 3.08 8.825 1.129 8.863 -8
puckd-14_1 | P 6322 85.35 85.35  186.76 98 9% 120 0.5 1448 2.89 0.864 1.295 0.142 8.
HEPS-BA Home Data Collection  Detail
sfsu@  /full/path/to/the/sample/file hs Collected at: 2022-12-08 16:34:07
Sample _8fdu Exposuretime  0.0505 |
Barcode  N/A Wavelength 3493 A
Distance  250.00 mm i
2171 A 1673 R | T i
: : WA, m i
o N/A by Nod/ ¥
Beamszie  N/A . -
~ Data reduction
XDS DIALS XDS_XIA2 DIALS X142 autoPROC
Space group a b < a [ v
P22121 58757 99946 155783 90.000  90.000  90.000
items Beam X Beam_Y Distance
start 15455 1605.3 250.0
refined 1538.41 1603.62
A .08 -L68 N/A
- Aimless
Shell Resolution Observations  Unique  Rmeas yoll)  cclyz) c A €C_Anom
InnerShell 48.17- 187 359454 67619 0.156 a7 0.998 ars 53 80.1 26 0078
6305 987 0,038 3.7 0.999 9.5 6.4 995 38 -0.448
Overall  1.92-1.87 2032 1589 0.955 0.8 0.102 28. 1.3 4.4 1.1 0.004

HEREE

e N
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%9




Applications for X-ray absorption spectroscopgy

- RENEFRODITRE, fRFRPELISIERRE Y RS

- XASMatch: JJSCIGETEEUERPEITIRERA, SKASHLEEX. 8FRE, ISSHERERERA
- PCA&&LCF: ERTFHEN. BiRMPHEZNAS S, STHFEMGHELE. SIRESMA

- EFpyqt, FitEFIRAZN

XASMatch _ L PCA&&ILCF ""... .

https://daisydoc.readthedocs.io/en/latest/tutorial/spectroscopy.html



Daisy =5[] R FHIR

BTSRRI A S ——— -
- HUEALIE, RS, BUEFRER P
o BRMBSEIL, WLNEHA

- BEMBRERIR, FAIEEREe

HXMT web ZEAMEES
« EF jupyterlab B9 HXMT web #iED TS
- 1B web N5Ess I PIRAESURGCIEINEFIIRSS

Svom EUEF~= AR ER S EERK

« EDaisyt{4HEZRN AT Svom B2 _REEF
T =157

- fits UENHEERL, BoEUETREREE
EE5EME] Daisy HEZRH

eXTP BEZURLIEERIFEER 'y

- HUBEIRAR, BUESEISEEIACAEMTIDaisylER LS S

AT T R ) \/ A
e ) 1k~ ”
- « o . - / f
e = B - Sl i =8, M -
i . - b A
o> \ 3 9 ! 9
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