TES _J=—

Plans following September
Workshop

Neil A Smith —
315t October 2019
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108 Scanning X-ray Microscopy
LOLA: Versatile X-ray Spectroscopy 120
l09 515A: Surface and Interface Structural Analysis

Small-Molecule Single-Crystal Dirfraction 119
Core XAS B18
Microfocus Spectroscopy 118
Test Beamline B16 .—-;:"7'
Materials and Magnetism 116

XPD¥F: X-ray Pair Distribution Function 115-1
Extreme Conditions 115 112 JEEP: Joint Engineering, Environmental and Processing

110 BLADE: X-ray Dichroism and 5cattering

111 High Resolution Powder Diffraction
Long Duration Experiments (LDE)

DMAD: Dual Imaging and Ditfracticn

113 X-ray Imaging and Coherence
Hard X-ray Nanoprobe 114
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Background

ISPyB developer group holds (mostly) monthly Video conferences

Changes to the database schema are initially proposed and
captured on github

— https://github.com/ispyb/ispyb-database-modeling

— 31 Open, 16 Closed, housekeeping required

Small changes to database schema are discussed and sometimes
agreed

Large changes (refactoring, quality improvements etc.) often
deferred

Agreed to hold technical workshop in September hosted by SOLEIL
\Thank you to Jatiana Isabet and Idrissou Chado
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Aim

e Three database topics covered

— Screening Tables
— Data Collection
— Sample tables

e Cover other items as time/energy allow!
e Details reported in meeting minutes on collaboration pages

https://ispyb.github.io/ISPyB/webpages/Other meetings/TechMeeting 20190912 final.pdf

Thank you to Rasmus Fogh for compiling the minutes!

~N
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https://ispyb.github.io/ISPyB/webpages/Other_meetings/TechMeeting_20190912_final.pdf

Screening Tables

Screaning | EDNA

* Proposal from N

sereaningStrategyld INT(10)

# sereaningOutputld INT(10)

@antonlinos sowonnt

screaningOutputld INT{10) phiEnd FLOAT

# screeringld INT(10) ratation FLOAT

statusDescription VARCHAR({1024) W (o . exposureTime FLOAT

e Tables cover o |

. # screaningOutputld INT(10}
resolutionCblained FLOAT completenase FLOAT

1
characterisation and [ B vl
] Screening v spotDeviationTheta FLOAT } polntGroup VARCHAR(S) anomalous TINYINT(1)
screeningld INT(10) beamShifiX FLOAT b ! bravasLartos VARCHAR(4) pragram VARCHAR(45)
rawOrentationMatrix_a_x FLOAT

. .
St ra te d et e rl I l I I I a t I O n caagelema HICY peamSIY FLOAT rankingResolution FLOAT
difiractionPlanld INT{10} numSpotsFound INT(10) rawOrenationMatrix_a_y FLOAT

transmission FLOAT
rawOreniationMatrix_a_z FLOAT

blime Stame TIMESTAMP numSpotsUised INT(10) .
. . . programVersion VARGHAR(45) ‘F] numSpotsRejected INT(10} rawOrentationMatrix_b_x FLOAT
L] | n t e nt I O n to S I m p | Ify a n d comments VARCHAR(255) L i< mosaieity FLOAT rawOrlanationMatrix_b_y FLOAT ?
shortComments VARCHAR(20) iOverSgmaFLOAT < rawOriantationMalrix_b 2z FLOAT I
LONGBLOB i TINYINT (1) : rawOrlentationMatrix_c_x FLOAT :
re m Ove re d u n d a nt » stralagySuccess TINYINT(1) I rawOrientationMatrix_c_y FLOAT |
T mosaiciy Estimated TINYINT{1) ,: rwOrentationMatrix ¢ z FLOAT f
9 rankingResalution DOUBLE femmmm e unitGall_a FLOAT !
CO | u m n S m su_“mgi* v program VARCHAR(45) unitCell_b FLOAT }
doseTotal DOUBLE unitCell_c FLOAT K‘

screeningRarkId INT(10) iCall_alpha FLOAT
total ExposureTime DOUBLE unkCel_dpha ScreeningStrategyWedge ¥
# screeningRark Setld INT(10) 3 L e

.

totalRotationRange DOUBLE UniRGal_bata FLOAT sereeningStralegyWadgeld INT(10)

e Analysis of usage at — s el 000
unitCall_gamma FLOAT

totalNumberOllmages INT(11) " )
ankVaiue FLOAT v - ! screeningSirategySubWedgeld INT(10) sereeningSiralegyld INT(10)

F riedal DOUBLE bitimestamp TIMESTAMP wedgeNumber INT(10)

rankinfarmation VARCHAR(1024) # screeningStralegyWedgeld INT(10) .
indexingSuccass TINYINT(1) labeitindexing TINVINT(1) resolution FLOAT
ces > subWedgeNumber INT (10} >

14 . rotationAxis VARGHAR(45) complateness FLOAT
e N F axisStart FLOAT multiplicity FLOAT
E— ] ScreeningRankSet v axisEnd FLOAT B oo T T *1 2 gasaTotal FLOAT
scraeningRarkSelld INT(10) rpasureTime FLOAT numberGfimages INT(10)
rankEngina VARCHAR (255) \ransmission FLOAT phi FLOAT
- rankingProjectFileName VARCHAR(255) oscilationRange FLOAT kappa FLOAT
——— ankingSummaryFlleName VARCHAR(255) complateness FLOAT commants VARCHAR(255)
s > 4 wavelength DOUBLE
N\, ; )

k")
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Screening Tables

...Leads to vastly simpler
layout

Merge Screening,
ScreeningOutput and
Strategy tables, removing
some fields

Add an optional
autoprocProgramiD
column

Close to agreement on final
version

Can we add twoTheta as
variable to
eeningStrategyWedge?

o
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Data Collection Tables

Proposed by @karllevik
Data collection, EnergyScan and XFEFlourescenceSpectrum

share many columns

— They are all in effect data collections so therefore should be
represented as such in ISPyB

A few specific columns from EnergyScan would be better

stored as processing results

— For example scanFileFullPath, jpegChoochFileFullPath etc. Can use
more generic DataCollectionFileAttachments table

N
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e —

p——

dataCollectionld (PK)
DCG.sessionld
blSampleld
blSubSampleld

detectorld

beamSizeAtSampleX
beamSizeAtSampleY
transmission
comments
crystalClass
startTime

endTime
exposureTime
fileTemplate
averageTemperature

wavelength

total AbsorbedDose or totalExposedDose?

flux
flux_end
imageDirectory

axisStart, axisEnd

/

energyScanld (PK)
sessionld
blSampleld
blSubSampleld

fluorescenceDetector

beamSizeHorizontal
beamSizeVertical
transmissionFactor
comments
crystalClass
startTime

endTime
exposureTime
filename

temperature

xrayDose
flux
flux_end

workingDirectory

xfeFluorescenceSpectrumlid (PK)

sessionld
blSampleld
blSubSampleld

beamSizeHorizontal
beamSizeVertical
beamTransmission
comments
crystalClass
startTime

endTime
exposureTime

filename

wavelength

flux
flux_end
workingDirectory

axisPosition

WIUL 1 IWwV IV



e

Data Collection Tables

Agreement on initial proposal to merge tables into the Data
Collection Table

Wider discussion on whether DC table should be reduced to
core set of values

Currently DCis a "wide" table with many nulls
— For example includes both MX and EM specific values
Aesthetically an improved approach would see DC being a

basic table with domain specific tables refering back to
common Table

— MXDataCollection, EMDataCollection

. F\rom a performance perspective however, a wide table with

NULLSs is not anissue .
3 diamond
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Sample Tables

Proposed by @karllevik
Terminology from MX & life science

Even with the realm of MX/EM/BioSAXS sample

types vary
— RNA, DNA, Protein, Virus

Sample tables assume Protein/Crystal:

— MX bias

— BioSAXS tables are not well integrated with the rest
of the.schema (although scientifically relevant to

\thelr domain)

).
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Protein ComponentType e Sy diffractionF -'HH'.
proteinid Jr—_ ompanenthme e o
| proposalid name name diffractionPlanid [—> name
| componeniTypeld hasPh proleinid Shparmenmnd
' concentrationTypeld Component_has_SubType f awme iy
| oormonts *——— componentid spaceGroup | minimalResolution
 name componentSubTypeld ' "
| acromym o e
% E_ | aire: ' oscillationRange
| bitimeStamp o ———
' isCreatedBySampleSheet BLSampleType_has_Component size_Z Fommineiomien
biSampleTypeld > cell_a i
plobal —— componentid cell_b e aar
abundance
! cell_c | P
cell_alpha [ PaRERa———
biSampleid » cell_beta | profarvecBaamOIamenne
v diffractionPlanid LS. s
ConcentrationType biSampleTypeld s |_. Ralluiaic
concentrationTypeld containerid
name name BLSampleGroup_has_BLSample e
! il " ‘_l_ - » biSampleGroupid
e biSampieid
) ablocaion groupOrdar
type

)
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|

SampleMaterial SampleMaterialType SampleProperties ' DataCollectionPlan
sampileMaterialid sampleMaterialTypeld samplePropertiesid dataCollectionPlanid
proposalid name dataCollectionPlanid —F name
sampleMaterialTypeld ; . | nama experimentiind
concentrationTypeld .ﬁum_n;_mﬁ i spaceGroup observedResolution
personid “— sampleMateriand »| SampleMsteriaiSubTypeld morphology minimalResolution
namea | sampleMaterialSubTypeld S color exposuraTime
acromym Y size_X anargy
molecularMass ; - size Y oscillationRange
bitime Stamp . — | mm—“"—"‘“’“' size_Z maximalResolution
isCrealedBySampleSheet T » cell_a screeningResolution
contents o cell_b radiationSensitivity
global e cersiorie cell_c anomalousScatterer

cell_alpha praterredBeamSizeX
Sampleinstance cell_beta preferredBeamSizeY
sampieinstanceid * cell_gamma preferredBeamDiameter
; xr sampleMaterialid commenis  anomalousData

ConcentrationType siaioPreiisicatd |_. e

concentrationTypeld — il

o containerkl ‘SamplelnstanceGroup_has_Instance|  SamplelnstanceGroup

| Syl —— sampleinstanceGroupid ~———» samplelnstanceGroupld
code < sampleinstanceld
location groupOrdar
sublLocation type
comments .
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In Summary

e Renaming
— Protein = SampleMaterial
— Crystal = SampleProperties
— BLSample = Samplelnstance
— BLSampleGroup — SamplelnstanceGroup
— ComponentType = SampleMaterialType
— ComponentSubType — SampleMaterialSubType
— DiffractionPlan — DataCollectionPlan
e ..and all the associated keys (proteinld => sampleMaterialld etc)
e However, without updating column names this leads to work
without the payoff
o SampleProperties would still be a Crystal unless we add many fields
— wide table problem again...
e Als does not accommodate BioSAXS use case

diamond



Sample Table Results

More work required to develop a change that adds value and
at least supports MX/EM and BioSAXS consistently

— That should then provide better foundation to support other
techniques

Solution needs to address the distinction between sample
componentsthat are

— the main component (e.g. protein) under investigation

— Substances used as additives etc.
Some consideration of reusing NXSample but initial thoughts
are it does.not fit well

I
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Way forward

e Successful workshop
— Some key agreements on refactoring Screening and Data Collection
e Appreciate resources limited

— Refactoring to support future ISPyB requirements needs to be
considerate of the impact

e Short term (12 months):

— For samples - propose new tables that link to existing tables rather
than other direction (non-invasive)

e Medium Term (12-24 months)
— Seek closer alignment and consistency between MX/EM/BioSAXS
——==%Longer term (24 month+)
— Should we have a roadmap/vision for what ISPyB is 20227
\I\/Iove towards micro services to aid reuse between sites?
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