1 XDS Indexer Implementation

1.1 Introduction

The XDS indexer works in a slightly complicated way, as in the XDS process-
ing pipeline there is a substantial amount of processing which is performed
before the crystal lattice is indentified (XYCORR INIT.)

The initial processing steps in XDS define the layout of the detector,
assess the gain and look for “dead” areas of detector. Although all of these
are prerequisite to indexing, the results are also required for integration.
The results of all processing in XDS is files, which means that these need
to either be picked up and carried in memory or linked - I have chosen the
former for simplicity for all non-reflection files.

The input and output files for each XDS task are clearly defined in the
XDS documentation - identifying them is therefore no problem. The “flow”
of these files is shown in [FIXME create figure here.]

Fortunately the Indexer specification includes a payload - this will be
used.

1.2 Solution Selection

The solution selection is based on the 0-999 penalty, and the assertion in the
documentation that the penalty for a good solution is usually less than 20
- the highest symmetry solution with a penalty if less than 30 is therefore
selected.

XDS gives possible indexing solutions for 44 “lattice characters”. How-
ever, in this process I am interested only in the best solutions, so I am
selecting for each lattice the solution with the lowest penalty as the “cor-
rect” one. This presumes that the penalty function behaves itself, but this
is reasonable.

The indexing solution management then proceeds as described in the
general documentation.

1.3 Tricky Cases

The old chestnut of the TS01 Native data (1vr9/12847) shows up well here
- the autoindexing solution XDS finds gives a reasonable penalty to the ol
solution, and in integration the standard deviations of spot position are a
little high but nothing to cry about. In this case it may be best to integrate
the data in P1, and then assign the unit cell & lattice from the postrefined
cell parameters, since it seems unlikely that the integration will fail - the
indicator in the Mosflm implementation that “something was wrong”. Note
well that this is a tricky case, because Pointless will also decide that the
correct symmetry is 1222.



Indicator - the standard deviation in spot position is increasing - does
this suggest that the select lattice has too high symmetry? Should probably
analyse the results and see how they look.



