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Decision Making...

For instance, “given it's 10.34 pm do we have time to get to
the pub?”

* Definition — I'd like a pint but it 1s getting late

* Information — pub closes in 26 minutes

* Judgment — since I'm ten minutes away I'm OK
* Execution — go get that drink!

* Verification — check your watch on the way



More sensibly...

Given that I need this data set to 1.5 angstroms, can I get
decent data from this crystal in 30 minutes?

* Definition — you have a limited time to perform the
experiment 1n

* Information — from indexing and strategy, it looks like
data collection will take 26 minutes

* Judgment — time 1s adequate
e Execution — begin the data collection

* Verification — process the data as you go...



Decisions in DNA

Quality of images (screening)
Quality of indexing solution
Determination of strategy
Verification of quality of data

Determination of point group, that 1s, checking the
assumptions made from indexing are correct



Definition

Defining the problems in the scope of DNA 1s relatively
easy:

* [s the crystal OK?
* What strategy do I need?
* [s this data set OK?



Information

Getting the information together 1s the hard bit:

* People are very good at recognising patterns in pictures,
computers aren't

* Only input 1s the images recorded and the meta data from
the beam line

* Given enough information most decisions are trivial, but
getting the information can be hard



Judgement

* Again people are, in general, better at this than computer
programs

* Given enough information the judgements can be OK —
but can you gather enough information?

* The correct judgement 1s not cast 1n stone — ask ten
crystallographers something and you will often get 11
answers



Execution

* Involves controlling the hardware

* Scope 1s relatively small -

— Move detector to here

— Record an exposure for this long, while moving the crystal
thus

e May become more challenging as the abilities of beam
lines become more sophisticated



Verification

Verification steps in DNA are exactly as described as
“good practice” at the study weekend

* Process the data as you go
* Inspect the images and the results

* Try and solve the structure while the crystal 1s still
available

* Look for signs of radiation damage



In DNA...

Information...

 Have had to develop a set of “eyes” to inspect the images
with - Diffractionlmage

* Have to have a reasonable idea of expectations on which
to base the judgements — both “defaults” and dynamic
expectations

 Have to get as much information as we can in a limited
time — deciding on a “perfect” data collection strategy 1s
much less optimal than coming up with a “good” on 1n

one tenth the time
ana



In DNA...

Information...

 Have to get data out of programs —
for this modifications have been
added to Mosflm, Scala, Truncate,
Sortmtz to write out results as

<item name="y"> 94, 005997 </1 tem>
<fliste
<Tist name="refined_beam">
<item name="=" 93.362167</1tem>
<item name="w"» 93, 968628 </1 tem>
</list
</tablex
<tahle name="refined_cel1" image=" 130">
<list name="cell">
. o <item name="a 90. 234550/ tem>
(44 29 <item name="h"> a0, 234558 </1 tem>
(] re 1n WOrks ]]t 1S not Sta e Zitem name="c" 30, 234550</1 tom>
) ) <item name="alpha"> 90.000000</1 tem>
<item name="beta"> 90.000000¢</1 tem>
<item name="gamma"> 90, 00000071 tem>
<fliste
anad sScailcsS ver d Oor 1argc R
<table name="refined_matrices" image=" 130">
<1ist name="u_matrix">
<item name="11" 0.335729</1tem>
<item name="12"» —0.233882 </ tem:
<item name="13"> —-0.910902</1 tem>
amounts ol output (€ver réad a dion ot 06615t
mosflm. stf Tines 593—621/645 6%l
|

mosflm.lp file?!)



In DNA...

Most of the problem 1s getting hold of enough information
to make a decision, so

e Need

e Need

| a standardised way of describing the data

| a standardised way of handling the data

e Need

| a way to express the decision making process



Standard Data Formats...

memops.Implementation.Project

‘4

IndexRequest

+:serial Int
+filePrefix: Line
+fileSuffix: Line
+fileTemplate: Line
+runtumber: Line
+imageMumbers: Int
+spacegroupCode; SpacegroupCode
+cell4 Float

+cellB: Float

+cellC: Float
+cellAlpha; Float
+cellBeta: Float
+cellGamma: Float
+heami: Float
+beamy: Float
+detectorMame: Line
+detectorsuffix: Line
+expWavelength: Float
+expDistance: Float
+expResolution: Float
+ jpegMumber: Int

+getSpacegraupi

memops.implementation.Url
+serial: Int
+name: iord
- +protocal: UrlProtocal = file
+user: Line
—1+passw0rd: Line
+haost: Line
+path: Path5tring

LatticeChars

+serial: Int
+number: Int

+lattice: Line
+cell4 Float
+cellB: Float
+cellC: Float
+cellAlpha; Float
— +cellBeta: Float
+cellCamma: Float

*

IndexReqCommand
+:serial Int
+application: IndexApplication
+cammand: String

gphlSpacegroup.Spacegroup

+code: SpacegroupCode
+numkber: Positivelnt 1

+penalty: Int —-

IndexResponse

« t+serial Int

+maosaicity. Float
+calcResolution: Float
+statusCode: StatusCode
+statusMessage: Text
+spatsFound: Text
+spotsRejected: Int
+spatsUsed: Int
+solMumber: Int
+spacegrouphumber: Int
+spotDeviation: Float
+sol5pacegroupCode:; SpacegroupCaode
+initCell4: Float
+initCellB: Float
+initCellC: Float
+initCellAlpha: Float
+initCellBeta: Float
+initCellGamma: Float
+initQrientation: Floathatrix
+cellA: Float

+cellB: Float

+cellC: Float

+cellalpha: Float
+cellBeta: Float
+cellGamma: Float
+atdatrix: Floathatrix
+ubdatrix: Float

+ beamshiftix: Float
+beamshifty: Float
+newBeam:: Float
+newBeam’: Float
+numReflUsed: Int
+numReflincexing: Int

. +getsalspacegroupd
+details: Text
~ .
+saolSpacegroup
«DataTypes «DataTwpes «DataTypes «DataTypes
FloathMatrix IndexApplication Percentage StatusCode

e Standard DNA data
model

* Allows interchange of
data easily

* Probably the single

most important part of
DNA!

(Diagram supplied by Lorenzo Milazzo
using CCPN software - Thanks!)




Comments

Information gathering has dependencies — you need to
autoindex before you can identify properly the strength
of diffraction

Speed 1s an 1ssue, since people are waiting for the results
Modularity 1s important

Data management & communication are critical
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