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e ¥Jraw data. result data. calibration data, user data< Hi{rA{F
* Xfreduced data. processed data’%d {47

o HIEEA LS BRI E

o TNEIREAAME— K APRIH (PID)
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BRI VIR a7, TN FEHNR
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Reduced |
data

o U ATfil NS -

i £ 4t/DAQ > Raw data: K SHAF A batucion uclfying raw soraondtner
B o O i ORISR OR Experimentaldata _ __....oeeeeenes
T 248 > Reduced data/Processed data: 55 PR 17 < e >< e
M 2G> Result data: K B £E 4%
User data: A48 — fifi g XA A7 i
| - <Beamline=+
v 4 LD | - <Year=+ 1 -1D -
o R H AT T e bea‘m/'ﬂr]nhe‘ ID: e
1 I beomtime s g FH 2 B IR A AT AL 273 e — > M
| | | |- =raw=+ Read only — S . 4
11| |-<samplename»< 1D, f RLME— HJProposal ID
o | | | | | | — <scaniD=+
Beamllne Storage | | | |- <prcc9559d:-+Read/ ite
: |I | |- <scratch=-Read/Wri commissioning-ID:
- LCOMMISSIonIng>s+' N NS N NI _’92/%» A
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o | B2 /5256 TTEE (scientific metadata)
What: FEAAE B, SEE LS4

From: & 24¢

For: ##E73#r & Juldis H X B

To:  HDF53CA, o

- BHILHIE (administrative metadata)

What: $2%15 5, M5 8, LA, e uhi s

AR CHE S (PID, fRfERE1E, KN

From: e & R4t M) RS, DAQ/EHI RSt
For: Ju#ids H B
To:  JuHdEfE
« HAhJCEIE (other metadata)
What: BHIRES . BRI BRRKE R
I AT IR A, BRI ) 4
From: &% M., 70 Hr B
For: Ju#ids H B H
To:  JuHdEfE

\ K
7

~

ESRF opendata Z#& 42 AH o0 S 56 o

MX_aperture
MX_beamShape
MX_beamSizeAtSampleX
MX_beamSizeAtSampleY
MX_dataCollectionld
MX_detectorDistance
MX_directory
MX_exposureTime
MX_flux

MX_fluxEnd
MX_motors_name
MX_maotors_value
MX_numberOfimages
MX_oscillationOverlap
MX_oscillationRange
MX_oscillationStart
MX_resolution
MX_scanType

MX startimageNumber

50 um
ellipse
0.05
0.05
1719726
234913

/data/id30a1/inhouse/opid30a1/20160408/RAW_DATA/AFAMIN,

0.1
141000000000
141000000000

y z sampx sampy phi kappa chi kappa_phi zoom focus phiz phiy

2.041 -0.596 0.033 0.233 149.50.0 0.0 0.0 2.0 0.0 0.0 -0.605
24

0

0.0416667

149.5

1.99991

0osc

1
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| sz=s

| 5222

ET summany s

FF R

SHTEH

R

= B HDF53 {4
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2 Metadata acquisition approaches

Depends on how metadata are provided

* Provide interfaces for control system to write metadata to

DMS(recommended)

* Metadata-ingestor plugins are designed to collect metadata from

nexus/txt/HDFS5 files

* Ingest metadata from DAQ database directly



Metadata acquisition approach (1) --from control system

- Suitable for self-designed detector, having ability to program to

{ topic: ‘bm01_detectorl_topic,

control software(Epics/Tango)
messages: [{

- Interfaces should be provided for control system “oroposallD”:”p0001”,

- With which control system can send metadata (JSON-based) to “samplelD”:"s0001”,

”.n

. “userAccount”:”wch@ihep.ac.cn”,
kafka broker when a dataset is produced. @ihep

“creationLocation”:”bm01_detectorl”

README.md “dataset_name”:”bm01_1 38883”,
[ ] “dataFormat”:"hdf5”,

Area detector Kafka interface “path”:” /nfs/B01/2020/data/73838/raw/scan01”,

. . . . L . “scientificMetadata”:{
This repository contains two separate projects which facilitates the transmission of data between an EPICS [IOC and an Apache
Kafka broker. The two projects are: e|og id :”234”’

e An EPICS areaDetector driver which acts as a Kafka consumer and makes NDArray data received from the broker available Optical cou pling."d ryﬁt”}

[ * U
to the IOC.
» An EPICS areaDetector plugin which connects to an areaDetector and serializes NDArray data it receives and sends it to a “d escription" XXX research”

Kafka broker.

}]

Apache Kafka is an open-source platform for handling streaming data one or more data brokers in order to maximize
throughput and reliability. More information on Apache Kafka can be found at the website of that project.

For serializing and de-serializing the areaDetector (NDArray) data, Google FlatBuffers is used. Serializing data using FlatBuffers
is fast with a relatively small memory overhead while being easier to use than C-structs.
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The following metadata are a dump from DOOR, the DESY Online QOffice for Research with Photons' .

The dump was executed at the time the beamtime was actually started.

|_|:| =]

{
“applicant™: {
“email”™: “zerald. falkenberg@desy. de”,
“institute”: “Deutsches Flektronen-Synchrotron”,
“lastname”: “Falkenberg”, .
”USEI‘Id”: ”30”’ HF HDFView 3.0
“usernamz”: “falkenbe” File Window Tools Help
W - ” &
”beamllne L P96 B ; = o @ ﬂ] E]
e homer [Recent Files| D:%il5-1-18888. nxs
“event-end”: “2018-03-23 09:00:007, . B 115-1-18888. nxs
“event-start”: “2018-03-21 17:00:007, + @ entry
“facility”: “PETRA III”, . @10
“leader”: ? dat
“email”™: “zerald. falkenberg@desy. de”, m da a2 1 val
“institute”: “Deutsches Flektronen—Synchrotro LI L _value
“lastname”: “Falkenberz”, & dumrnyl._value_set
“userId”: “307, B epochTime
“usernamz”: “falkenbe” B ringCurrent
B scanTimeEl apsed
”Di”i { . . s @ instrument
email™: "gerald. falkenberg@desy. de”, 24 cdummyl
“institute”: “Deutsches Elektronen—-Synchrotro €4 epochTime
:lastna{ge”’:’ ”I::alkenberg”, €410
Eigiime : ng’alkenbe” , g peéﬁ
pe
“proposalld”: “20010008”, + @ ringlurrent
“proposalTvpe”: “HY, =) name
“title”: “In-House Research, Falkenkerg (POB)”, B value
”unixlgl : "Naone”, 24 scanTimeElapsed
Users . " s @ oetadata
dDD}:_db o 0 Y B dummyl_value
”faﬁenbg . B dummyl_value_set
”ZZIIE?B 2 B epochTime
”lyuborni;n” =i metadata
“hangy” ! B ringCurrent
“spiers” ff scanTimeElapsed
. CApeldD
“epecial”: [1, CApeZaD
unknowm” s @ sample
} =i chemical _formula
} B chemical formula weisht

=| component
B concentration
B densitv

m

Object Attribute Info | General Object Info

Wame : name

Path: Jentry/instrument /ringCurrent/
Type: HDFL Dataset

Object Ref: 30795

Dataset Dataspace and Datatype

No. of Dimension(s): 1
Dimension Size(s): 1
Max Dimension Size(s): 1

Data Type:

Show Data with Options

Niscellaneous Dataset Information
Storage Layout: CONTIGUOUS

Compression: NONE
Filters: HOWE
Storage: SIZE: 16, allocation time: Late
Fill walue: HOWE

= |Clear ’

String, length = wvariable, string padding :

Suitable for those that
metadata are collected and

saved to files (txt/nxs)

Metadata-ingestor runsin

flexible plugin mode.

In addition to user and
experiment information,
the plug-in also records
information such as file size,
checksums, processing time,

and file replicas.
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Database Database Database
Metadata
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SciCat
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Y
N

. mongoDB.

Unified interface for metadata acquisition

N~



R 5 24
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Metadata ingestor Metadata ingestor
Online data process Online data process

Message Queue

)

Metadata parser B1 ] Metadata parser B2
Metadata creator B1 | [ Metadata creator B2

API API
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— A

Server cluster
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SciCatiii BH f2 V. F

YN

{1 YijCatanie
Angular]S: JavaScript HE42 .
Angular)S 3415 F TypeScriptéds 5 -

J& Ui Catamel

LoopBack (nodejs) : M2 H KAE
2, BRI PO AR AP, R R R
MongoDB

. A 1 L -
J S 15 FH Catamel B0 20 A2 2R 2 9 45
M H i 2% FJava springMVCH: & HE SR

SciCat

Angular

LoopBack APl Explorer

RawDataset

[=]
BH

BEE

BEHEEH

[=]

BHEGEE

/RawDataseis

/RawDatasets

/RawDatasets

/RawDataseis

/RawDatasets/{id}

fRawDatasets/{id}

/RawDatasets/{id}

/RawDatasets/{id}

fRawDatasets/{id}
/RawDatasets/{id}/datablocks
/RawDatasets/{id}/datablocks
/RawDatasets/{id)/datablacks
/RawDatasets/{id}/datablacks/{fk}
/RawDatasets/{id}/datablocks/{fk}
/RawDatasats/[id}/datablocks/{fk}
fRawDatasets/{id)/datablacks/count
/RawDatasets/{id}/datasetatiachments
fRawDatasets/{id)/datasetattachments
fRawDatasets/{id)/datasetattachments
/RawDatasets/{id}/datasetatiachments/{fk}

/RawDatasets/{id}/datasetatiachments/{fk}

Li

CatmelZ&

LoopBack nodels

Z30XHKOKXmFZzJOBhGw4

Show/Hide | List Operations ~ Expand Operations

Find all instances of the model matched by filter from the data source.

Paich an existing model instance or insert a new one into the data scurce.

Find & mode! instan J} from the data source.

Patch attributes for a mode! instance and persist it into the data source.

Delete a medel instance b

Deletes all datablocks of this made!

Find a related item by id for data

Update a refated item by id for datablocks

Delete a related item by id for dat

Counts datablocks of Raw

Queries datasetattachments of Raw

hments of this model

achments of this mode!
Find a related item by id for datasetattachments.

Update a related item by id for datasetattachments.



R Ve —1 N L— v 3.3.1. Base Class Definitions
|—f—a
)I_‘_':I‘ E /I\ { RN A description of each NeXus base class definition is given. NeXus base class d
be used in an instance of that class. Consider the base classes as a set of com
file.

FA
NXaperture ‘}l.rf%

o FHEFS IR txt/tif/binary/dat/hdf5/... A beamine sperte

MWXattenuat or %ﬁﬁﬁ%

o %IJ )Eﬁ H DFS’ij% . i&*}%ﬂsﬂ ﬁ%&*}%—‘i‘:@ﬁﬁ& A devic%:jtjggces the intensity of a beam by attenuation.

NXbeam

o SUAFNeXusHI L1 —HDFS ORI 2 4141 B N =

A device that blocks the beam completely, usually to protect a detector.

° HDFS i’ftl:sc:hema}i\z_‘[,?(‘j:%ﬁﬁ_&i‘lﬂ ;LHE::::-:.IWI; Help MX¥bending_magnet

20 €M d A bending magnet

° H DFSi/fﬁF@@ﬁﬁ_l_ﬁﬁ% Fecent Files||E:'\BaiduletdiskDownload\d-4_1_master.hS S R |

= E d=4 1 master.hS
~ @ entry A capillary lens to focus the X-ray beam.

* Data + beamline + detector + sample+... T tata_oouoon

T data_000002
T data_000003
T data_000004
v @l instrument | Beamline Info NXcollection

~ W beam —— An unvalidated set of terms, such as the description of a beam line.

% incident_wavelength
datafile2

— — *|  Data files
NXcite

A lterature reference

% beam_center_x

o & beam_center_y A beamline collimator.
= & bit_depth_image
B2 bit_depth_readout MXcrystal %M@%ﬁﬁkﬁ*ﬁ%ﬁ
i count_time '
& countrate_correction_applied A crystal monochromator or analyzer.

bl description

_- 24 detectorSpecific
0% detector_distance
k| detector_mumber
B dotector_readout_time
B2 efficiency_correction_applied
beam_center_y

M flatfield_correction_applied

2 geometry

24 goni ometer

M pixel_mask_applied

b] sensor_material

¥ sensor_thickness

% threshold_snergy

B virtual_pixzel_correction_applied
% x_pixel_size —
R y_pixel_size — -

- E fl’aﬂﬁ_'nim?

w i sample —

» Sample Info




—#1$4f: b7-00001.h5
5 b7-0001-projection.h5

4 @ instrument

b7-0001-flat.h5

s @ chopper
b7-0001-dark.h5 @ distance
_______________________________________________________________________ @ ratio
f rotation speed + @ sample
B sl%ts B chemical formula
v B bT-00001. hE + @ data B slits_angle B density
+ @ heps B b7-00001~dark. h & type B description _
Description B b7-00001-flat. hb + @ detector B electric_field + @ slit
=D heam] 1ne B b7-00001projection ho fH description Bl magnetic_field B x_gap
S f tvpe B mass B v_gap
C4 data s @l filter ) name
= end time ) chemical formula B situation
L4 instrument  density B stress_field
=] proposal_1d B d‘?scriptiun B type
@ run._no L N E] i = 5 3 f distance
& run_no SRR, FER [ B
) fH— — Aty temperature_log
Cdslit %Sil:j:(‘/fT—‘éE‘il:ﬁ{)ﬂ‘u °. i B thickness
start_time projection: iy A 1 i F I 5 B transmission
€4 user flat: ANHEAE AL 204 At
N \ N7 S LAIH o=tk D3
dark: A Xk AR 8 encrey it SR FTETIISIE

4 @ source

#H wavelength
s @ positioner
B description

f name
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AP| API
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IHEPBOX
IHEPBox
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THEKAR

: IHEP S5O

o FEFED: BRIRRARGE>HFP RS RS

e AiF: IHEPSSO (LDAP, 43#H: HEPS/HH ) 7r4H) o s
ISSF5IHEP SSO H.IAIE
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Datasets ' H E P S/0003

WV Details @ Datafiles 3= Reduce M Attachments l Logbook O Lifecycle £ Adm
1 datafile.
[ ts/BLO2/data/S1 5GE 2019-09-20 10:50

Jusersfexperiments/BLO2/data/S1 ltems per page:

Original Datablocks

5dbl4fb2%d85ad4e5073eadb 9GB 1




BHE AR 55 -- 20 - web B~

o PATFMAX_IVH & B H 5 HJHDF APl server  fiHFHDFview in the cloud(h5nuvola)
 HDF5-2json * front-end: HTMLS5, CSS, and JS
* HDF5 MR EE * Back-end: Python framework Flask
PG EdE Eox-2D/3D o« A

o Hii: JoikSjupyter notebook ZE LY

B7 AR £ 3 B4 3 proj_0011.hdf

< C ® F== | 202.122.32.97/hdf5-web-gui/html/?data=/app/data_dir/proj_0011.hdf/exchange/data
H ¥ SciCatESStest @ Fnodejsisienzit.

» 1499

ZH ) 2D R : 25602160 3DfE/R: 256021601500, ¢t

e D T
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» VLALLM Dell EMC NX3240 PIZEAFMH  amoe e
. E‘BE : \ l ...... [sssuve  [cesssslessnne H_‘;@ 4@
° W\j‘%ﬁl ntel Xeon %Eﬁi’? 42 14 ( 12*2%}%%%) ..I.n.] ...... [easass nm @ l(‘ri\]n:ggm?%g))ﬂﬁ%
. 64GB 17 | w—i—
°« — ;[j% u j\( Ix_xJ ~{5 S 51208 SAS HBAFHE(TWindow Sorage Server 201615

e 2/M1 Gb Eth [T
e 2M10Gbethd (%)

« 10* ATB NL SAS H £+
¢ 2* 600GB SAS R &%

Before:
PRI B0 5 O\ 2Rl P R 25 8 A B, 2
AR, {{500GB, JCiETEMZ% L=

3

=

3

V— o After:
* SCFFRAID, ZCRE i 5 I PR S £ B T S AN3240, ]
FH 4% 6] ] 153278
NFSA S FiposixiB X, S2MIHDFSHISWMR(EEE £ 152) U6, HUE 5% 25 1] LA IENFS 37 ) 204
HRRFLME LTI RAR TS, R RAS TR HINFS * U AE H 48 17 190 7 58 125MB/s, 1] DLE I F- 2
{HASFZ ) A 3 PR 1Y) A AN, MhnE] 1GB/s
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