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—= Motivation

e Thumbnail Previews

- Sorting data files is much easier with representative
images

« Metadata
- Critical to usefulness of archived data

- Allows efficient sorting of data files

(this slide is pretty boring without any pictures, isn't it)
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» Flask » Documents » thumbed

d 82k_SC_48hN2_Image_L_x.hdf3

d 82k_SC_48hN2_Image_x.hdf3

[ ] 82k_SC_as_Stack_x.hdf3

d Detector_2019-04-02_195_x.hdf3

d Focus_2018-09-14_059_x.hdf5

d Focus_2018-10-01_018_x.hdf5

d Focus_2018-11-26_018_x hdf3

d Focus_2018-11-26_096_x.hdf5

d Focus_2018-11-26_281_x.hdf5

d Focus_2019-01-31_141_x.hdf3

d Focus_2019-04-02_222 x.hdf5

d Focus_2019-04-02_237_x.hdf5

d 0SA_2017-03-29_078_x.hdf5

d 0OSA_2018-06-13_017_x.hdf5

d 0SA_2018-06-13_022_x.hdf5

d 0SA_2018-10-01_092_x.hdf5

d PLV_130402003_x.hdf5

d Sample_mage_2017-07-26_292 x.hdf3
d Sample_Image_2017-07-26_314 x.hdf5
d Sample_mage_2017-07-26_333_x.hdf5
d Sample_Image_2017-07-26_350_x.hdf5
d Sample_lmage_2017-07-26_351_x.hdf5
d Sample_mage_2017-07-26_353_x.hdf5
d Sample_mage_2018-06-13_005_x.hdf3
d Sample_mage_2018-06-13_006_x.hdf3
d Sample_lmage_2018-06-13_007_x.hdf3
d Sample_lmage_2018-06-13_011_x.hdf3
d Sample_Image_2018-06-13_027_x.hdf3
d Sample_Image_2018-06-13_054_x.hdf5
d Sample_mage_2018-06-13_071_x.hdf5
d Sample_mage_2018-06-13_077_x.hdf5
d Sample_mage_2018-09-15_147_x.hdf5

d Sample_Image_2018-09-15_171_x.hdf3
d Sample_Image_2018-09-15_174_x.hdf3
d Sample_lmage_2019-01-29_127_x.hdf3
d Sample_lmage_2019-01-29_197_x.hdf3
d Sample_lmage_2019-01-30_014_x.hdf3
Ij Sample_lmage_2019-01-30_062_x.hdf3
Ij Sample_lmage_2019-01-30_298_x.hdf3
d Sample_lmage_2019-01-30_328_x.hdf3
d Sample_lmage_2019-01-30_396_x.hdf3
d Sample_lmage_2019-01-31_019_x.hdf3
d Sample_Image_2019-01-31_110_x.hdf3
d Sample_lmage_2019-01-31_142_x.hdf3
d Sample_lmage_2019-04-02_137_x.hdf3
d Sample_lmage_2019-04-02_217_x.hdf3
d Sample_lmage_2019-04-02_258_x.hdf3
Ij Sample_lmage_2019-05-20_070_x.hdf3
Ij Sample_lmage_2019-03-20_090_x.hdf3
d Sample_lmage_2019-05-20_115_x.hdf3
d Sample_Image_2019-05-21_021_x.hdf3
Ij Sample_Line_2018-06-13_035_x.hdf3
Ij Sample_Line_2018-06-13_057_x.hdf3
Ij Sample_Line_2018-06-13_066_x.hdf5
d Sample_Line_2018-06-13_069_x.hdf5
d Sample_Line_2018-06-13_078_x.hdf5
d Sample_Line_2018-09-15_115_x.hdf3
d Sample_Line_2018-09-13_157_x.hdf3
d Sample_Line_2018-10-01_134_x.hdf3
d Sample_Line_2019-04-02_211_x.hdf5
Ij Sample_Line_2019-04-02_218_x.hdf3
Ij Sample_Line_2019-04-02_219_x.hdf5
Ij Sample_Stack_2019-02-27_196_x.hdf5
d Sample_Stack_2019-02-28_016_x.hdf5

Boring List of Data Files (Win10)

= | thumbed

Search thumbed

v O

[ sample_Stack_2019-02-28_038 x.hdf3
[ sample_Stack_2019-02-28_059 x.hdf3
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[(5J» Thumbnail Previews (Win10)
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0SA_2017-03-29_
078_x.hdfs
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Sample_Image_
2019-01-29_127_
x.hdf5

Sample_Image_
2019-04-02_217_
x.hdf5
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x.hdfs

82k_SC_as_Stack_
x.hdfs

Detector_2019-
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0OSA_2018-06-13_
017_x.hdfs

0SA_2018-06-13_
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Sample_Image_
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».hdfs
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x.hdfs
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Sample_Line_
2018-09-15_157_
x.hdfs
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x.hdfs
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x.hdf5
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x.hdfs

Sample_Image
2018-06-13_027_
x.hdfs

Sample_Image_
2019-01-30_298_
%.hdf5

Sample_Image_
2019-05-20_115_
x.hdfs

Sample_Line_
2019-04-02_218_
x.hdfs

Focus_2018-11-
26_018 x.hdf5

Sample_Image_
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x.hdf5

Sample Image_
2018-06-13_054_
x.hdfs

Sample_Image_
2019-01-30_328_
*.hdf5

Sample_Image_
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x.hdfs

Sample_Line_
2019-04-02_219_
x.hdfs

Focus_2018-11-
26_096_x.hdfs

Sample_Image_
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x.hdf5

Sample Image_
2018-06-13_071_
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Sample_Image_
2019-01-30_396_
x.hdf5

Sample_Line_
2018-06-13_055_
x.hdf5

Sample_Stack_
2019-02-27_196_
x.hdfs

Focus_2018-11-
26 281 x.hdf5

Sample_Image_
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x.hdfs

Sample Image_
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Sample_Image_
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x.hdf5

Sample_Line_
2018-06-13_057_
x.hdf5
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2019-02-28_016_
x.hdf5

Focus_2019-01-
31 141 _x.hdfs

Sample_Image_
2017-07-26_350_
*.hdf5

Sample_Image
2018-00-15_147_
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2019-01-31_110_
*.hdf5

Sample_Line_
2018-06-13_066_
x.hdf5

Sample_Stack_
2019-02-28_038_
x.hdfs

Focus_2019-04-
02 222 x.hdfs

Sample_Image_
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x.hdfs
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%.hdfs
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x.hdfs
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x.hdfs

66 Files (133.3 MiB)

1'018.6 MiB free
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[F=)» Thumbnail Previews (KDE4)
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[~==1» XMP - Extensible Metadata Platform

« Standard designed by Adobe A . . .
« Since early 2012, XMP is also Adding Intelligence to Media

an ISO standard (16684-1)

 Used in many common file formats
- Images: DNG GIF JPEG JPEG 2000 PNG TIFF SVG
- Dynamic media: ASF FLV AVI MOV MP3 MPEG-2 MPEG-4 SWF
- Video packages: AVCHD P2 Sony-HDV XDCAM
- Adobe applications: Al INDD INDT PSD
- Markup documents: HTML XML
- Documents: PDF PS EPS UCF

« Expressed as an XML string

« Can be embedded in file, or written to sidecar *.xmp file
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BS Thumbnailers in File Browsers

 Each operating system has a plugin system to extract and
present thumbnail previews of different file types.

 Implementing previews for a new file type requires a new
plugin that fetches the data and passes it to the OS.

== 53%/ é' "I,K

Windows10 GNOME"
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(~=1» XMP in HDF5 User Block

« HDF5 has option to leave some space near the beginning of the
file that is not interpreted by the HDF5 library.

- Referred to as the «user block»

- Can access without using the HDF5 library

« Use magic string and a block size declaration
- Fast identification and reading of XMP data
- Allows other data to share the HDF5 user block

Decimal: 137 72 77 80 13 10 26 10
Hexadecimal: 89 48 4d 50 Od Oa la Oa

ASCII: \211 H M P \r \n \032 \n
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—=] XMP - XML block

<x:xmpmeta xmlns:x='adobe:ns:meta/' Xx:xmptk='XMP toolkit 3.0-29, framework 1.6'>
<rdf:RDF xmlns:rdf='http://www.w3.0rg/1999/02/22-rdf-syntax-ns#'
xmlns:iX="http://ns.adobe.com/iX/1.0/"'>
<rdf:Description rdf:about=""
xmlns:xap='http://ns.adobe.com/xap/1.0/"'
xmlns:xapGImg="http://ns.adobe.com/xap/1.0/9/img/"'>
<xap:CustomKeyl>value 1</xap:CustomKeyl>
<xap:CustomKey2>value 2</xap:CustomKey2> g . i
<xap:CustomKey3>value 3</xap:CustomKey3> Metadata key.value pairs
<xap:Thumbnails>
<rdf:Alt>
<rdf:1i rdf:parseType='Resource'>
<xapGImg:format>PNG</xapGImg:format>
<xapGImg:image>IMAGE_DATA_BASE64</xapGImg:image>

</rdf:1i>
</rdf:Alt> ‘K\\
</xap:Thumbnails> )
</rdf:Description> Thumbnail data

</rdf :RDF>
</Xx:xXmpmeta>

A standard set of metadata key:value pairs for scientific data is still needed
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(==l Project Release

44

https://github.com/nexusformat/hdf5xmp SEMAFOR AG
-Code for thumbnailers
-Python code to insert/extract metadata and thumbnails

https://github.com/nexusformat/hdf5xmp/releases
-Binaries for thumbnailers

Support for:
- Windows 7, 8.1, 10, macQOS, Gnome and KDE4

.- mac "'
OS |
.. \ j GNOMET”

Windows10



https://github.com/nexusformat/hdf5xmp
https://github.com/nexusformat/hdf5xmp/releases
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(== Wir schaffen Wissen - heute fur morgen

Many thanks to

programming p— i
Marc Schadeli
SEMAFOR AG

funding
Swiss Light Source
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