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CrystFEL: data processing for serial crystallography

https://www.desy.de/~twhite/crystfel

Throughout 2019 and 2020, a new
application of CrystFEL came out in
peer-reviewed literature every 10 days
(on average).

Development since 2009 at DESY.

First "public" release in 2012.

Project led by me (Thomas White)

Tools for indexing, integration,
merging, calculating figures of
merit, simulating test data and
more.



CrystFEL processing pipeline



What can we expect "users" to know?

Crystallographic theory

Unix command line
Structural biology

CrystFELCluster / batch system

Data formats



The CrystFEL GUI



Benefits of real-time data processing

    Faster results and publication

    No need to store raw data (except for audit/accountability)

    Better situational awareness during experiment ("Do we have enough data yet?")

    Faster diagnosis of experiment problems (e.g. pump laser misaligned)

    Less scope for "fiddling and taking the result you like best"
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Towards real-time data processing

Remove bottlenecks, "make it go faster", e.g. by algorithm tuning:



Further topics

Are there better ways to write code?

  - Better level of abstraction
  - Consider "old" computer science concepts,
       e.g. functional or declarative programming style

Making code part of the scientific record:

  - Code vs. written methods section
  - Notebook-oriented user interface
          (... for large batch processes?)
  - Recognition of code as important scientific output
  - Institutional software repository and DOIs for code



Summary / take "home" points

To me, "The Digital Scientific Method" is about how we can use computers to
improve the reliability and efficiency of our science.

Carefully considered user interfaces can make a big difference
  -  Embed domain-specific knowledge so that not everyone has to learn it
         (.... reduce the chance to make mistakes ....)
  -  Reach into the "guts" of the data processing software
  -  Close feedback loops in data processing workflow

Real-time processing will make a huge difference
  -  Speed
  -  Don't store raw data
  -  Better situational awareness during experiment
  -  Faster diagnosis of problems
  -  Less scope for selecting "nice" results   ——> more reliable science


