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Introducing myself

 Coming from NMR, CCPN project
— Data models and standards
— Python application development
— Software integration
— Structural biology

* | am not a crystallographer
— but | can learn.
— Please be patient

GOL



Contents

* Preamble

« Workflow architecture
and MXCuBE connection

 Workflow demonstration

GOL



Workflow operation

* Drives the beamline, data collection and
(eventually) processing

 Beamline-independent core; messages
using Abstract Beamline Interface

* Works through beamline control system

 Input, instructions and output through
beamline user interface (or emulator)
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MXCuBE messaging

* Synchronous RPC calls from workflow
— Beamline side py4j server
— Java message objects
— Python access via py4j

— Conversion to pure Python message objects
matching Abstract Beamline Interface

— Self-contained, beamline-independent,
can be replaced
* Messages trigger processMessage calls
— Hook for beamline emulator, or beamline control

— Intended to hook into MXCuBE queue
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Messages from Workflow

RequestConfiguration

RequestCentring

Chooselattice

GeometricStrategy (requests re-centring)
CollectionProposal (requests data)

Information messages:
— SubprocessStarted

— SubprocessStopped

— Text (for echoing)

Workflow Ready/ Aborted / Completed / Failed
GODL



Messages to Workflow

ConfigurationData

PriorInformation (Sample initial data)
SampleCentred

SelectedLattice

CollectionDone

BeamlineAbort

CentringDone (for calibration workflow)

GOL



Data Collection UML

IdentifiedElernent
id: Uuid [1]

AF‘

Should scans he
{ordered, unique}?

CollectionFroposal

scans: Scan [1..%] {ordered}
strategy: GeometricStrategy [1]
relativelmageDir; String [1]

aPrimitiveTypes
String

&S

relativelmageDir is an externally-specified
directory under which images should be written
by the beamline for this data collection. t is relative
to an absolute path that:

* iz determined by the heamline setup

* cannot be modified by data collection parameters
Further subdirectories relative to relativelmageDir
for the images produced by individual scans can
he specified in a beamline-dependent way using
Scan::paramMame/Scan:: filenameParam.

(AbstractBeamline::Instructions)
GeometricStrategy

sweeps: Sweep [1..%] {unique}

interleaved: Boolean [1]

allowedWidths: PositiveFloat [*] {ordered, unique}
defaultWidthldx: MonMegativelnt [0..1]
userModifiable: Boolean [1]

(1. width: ScanWidth [1]
paramMame

+filenameParam 1]
start: Float [1]

exposure: ScanExposure [1]
imageStartMum: MonMegativelnt [1]

Sweep
width: PositiveFloat [1]
beamSetting: BeamSetting [1]

(] goniostatSweepSetting: GoniostatSweepSetting [1]
detectorSetting: DetectorSetting [1]
beamstopSetting: BeamstopSetting [0..1]
start: Float [1]
sweepGroup: Paositivelnt [0..1]

- T
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2 A set of one or more sweeps define an
-~ overall data collection withowut going into
L execution-level specifics such as:

The start sttribute is taken
as the initial setting of
goniostatSetting:: scanAxis.
Any setting for the scan

axis specified in

goniostatSetting should be

ignored

They can be used for presentation
purposes or to summarise a data
collection that is decomposed in a way
that would be ctherwise hard to
understand

interleaving, exposure, image width etc.

&S
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Instrument Setting UML

ScanWidth

imageWidth: PositiveFloat [1]

translationld: Uuid [0..1]

IdentifiedElement
id: Uuid [1]
N
: ScanExposure
I hB_';am.SEE:HQ 7 time: PositiveFloat [1]
wavelength: PositiveF loat [1] transmission: FositiveFloat [1] numimages: Positivelnt [1]
PositionerSetting | gyig [l | «PrimitiveTypen
] axisSetting Float
FaN
GoniostatRotation _ o Setti
DetectarSetting eamstopsetting

GoniostatSweepSetting

scanfxis: String [1]

GaoniostatTranslation

rotationld: Uuid [1]
newRotationld: Uuid [0..1]
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Future i1ssues

Messaging protocol

— Synchronous or asynchronous?
— Is py4J OK?

— XML-RPC server?
Handshaking and control

— Who triggers whom?

— Processes, aborts, and restarts
User interface

— Need for changes or dedicated modules?
Calibration and configuration
— High standard required

— Bespoke calibration workflows
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Demonstration

| show running demo, interspersed with
screenshots from live DLS-104 test

Workflow program runs in full production
mode

Client-server communication fully functional

Beamline control system (BCS) is emulated
by a plug-in replacement (mock-BCS)

Mock-BCS runs as separate server process
GOL



Beamline emulation

 Mock-BCS based on

— Configuration files

— Sample description files

— Dummy centring values

— User input

— Copies of pre-acquired characterisation images

* Full emulation (existing, not demonstrated)

— Images calculated from structure model,
mosaicity value, specific crystal orientation, ...
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Workflow demo 1

 Start mock-BCS and workflow
» Load sample information and parameters

* Centre sample
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Workflow demo 2

* Collect characterisation data
* Run indexing (XDS, COLSPOT, IDXREF)

 Select indexing solution
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DLS-104 live - image 2
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Workflow demo 3

» Calculate spot predictions from indexing
solution for characterisation images
(XDS, simcal_predict)

» User check of indexing solution (GPX2)
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DLS-104 live - image 3
GPX2 display of characterisation images

The spots used for
indexing (faint blue
crosses) come from the
SPOTS.XDS file. Since
these characterisation
images are fine-sliced
(0.1°) the spots are all
partial, so that many of
their blue crosses will
be found on adjacent
images.

This example shows some mismatch between predictions

(red ellipses) and measured spots, probably due to a lack

of up-to-date calibration data for the goniostat.
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Workflow demo 4

« Calculate acquisition strategy (stratcal)
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DLS-104 live - image 4
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Workflow demo 5

* Check sample re-centring for each sweep
of stratcal acquisition strategy
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DLS-104 live - image 5
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Workflow demo 5

* Collect data

« Demo ends here
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Where we are

* Workflow engine fully operational

— Tested and working on live beamline
(GDA/ASTRA, DLS-104)

» Message transfer to Python fully operational
— Running under demo

— Current (prototype) implementation could be
replaced

* Next step is connecting to MXCuBE queue
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