MacCHESS data reduction capability

Marian Szebenyi

Early crystallographic users of
CHESS collected precession, osdlla-
tion, or Laue data on film and took
the films home to process; there were
na facilities here for data reducton.
The 20 minute time required to digi-
tize a film made it completely im-
practical to process data as fast as
they were collected. With the instal-
lation of a Kodak storage phosphor
data colledtion system in 1988, the
time to digitize an image was re-
duced to 5 minutes, and then
MacCHESS director Keith Moffat set
the goal of having users reduce data
omesite and go home with bk, 1, F,
sigmalF)'s instead of reams of raw
images. Today we are well on the
way to achieving this goal.

The first figure shows the com-
ponents of the MacUHESS data col-
lection and processing system. Most
data are now colledted on Fuji image
plates and scanned on one of the twao
Fup BAS-2000 scanners. These scan-
ners have disk storage space for
about 100 images each. Using the
Metwork File Sy stem fadlity, the pro-
cessing computers have direct access
to the raw data files, Image files from
the recently installed CCD detector
are currently transferred for process-
ing via ftp or Smm tape, but the
planned installation of NFS software
om the CCD control computer will al-
low images to be written directly to a
remote disk.

Data processing is done on two
DEC Alpha workstations, one Model
3000 /500 (called quarterdec) and one
Maodel 3000/ 300 (poopdec). These
workstations were obtained under a
grant from Digital Equipment Corpo-
ration to Steve Ealick. In addition, a
DECstation 2000/ 500 (batman) is
available for operations not requiring
the great speed of the Alphas. For
display and processing of oscillation
images, the principal software is the
HEL system, created by Zbyszek Ot-
winowskiand Wladek Minor. It in-
corporates the display program
XDISPLAYF {also called IPVIEW)
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and the data processing programs
DENZO and SCALEPACK.

The single command “denview”
starts up IPVIEW and DENZO. The
user enters the name of the first im-
age to process, and it appears on the
display. The user can also enter the
wavelength and crystal -detector dis-
tance and indicate the positon on the
image of the direct beam, after which
PVIEW will provide a running dis-
play of the resolution at the cursor
position. Any region of the image
can be enlarged in a “zoom win-
dow”, to evaluate spot shape and
spacing. Overloaded pixels can be
marked. The display can be in false
mlor or gray- scale; the scale is deter-
mined automatically but can be easi-
ly altered by the user.

To begin processing, the IPVIEW
peak search routine is used to obtain
a list of spot positions on the image;
the list is written to a file which is
then read by DENZO. Commands to
DEMNZC are typed into a window
which is created by “denview”. Usu-
ally files of commands are set up
ahead of time and read in by typing
“@filename”. Given the list of peaks
from IPVIEW and a few basic param-
eters such as wavelength and crystal-
detector distance, DENZ0 automati-

cally determines the aystal orienta-
tion and provides a list of cell param-
eters in all possible crystal systems.
Cell parameters and space group
may be input but are not required. If
they are provided, DENZO will ac-
cept the space group but red etermine
the cell parameters. Afrer indexing,
DEMZO refines crystal, camera, and
detector parameters, Almost all pa-
rameters can be refined at once. Sam-
ple input files are available giving a
reasonable sequence of refinement
steps, During refinement, the pre-
dicted spot positions can be dis-
played on the image (see figure), so
that agreement with the observed po-
sitions can be directly evaluated. The
second figure shows a DENZO mun
midway in the refinement process,
After refinement, DENZO inte grates
the reflections on the image, writing
the results to an ASCI file, along
with the refined parameters. The pro-
gram is then ready to process the
next image in the series. Autoindex-
ingneed be performed only once per
series, but some refinement is done
for each image before it is integrated .
The program SCALEPACK is
run after a series of images have been
processed. It determines relative
scale factors betw een the images, can



puost-refine cell parameters, mosaid- Users are also welmme to tem- system needs to be able to process an
ty, and arystal orientation, computes porarily install their favorite pro- image in less than 3 seconds i or-
Rsym’s, and merges the data into a grams. The operating system is OSF der to keep up. The time to process
single set of b, k, 1|, F?, and sigma. 1 on the Alphas and Ultrix on the an image on quarterdecis currently
In addition to HEL, programs DECstation. Fortran, ¢, and X win- about two minutes, not including the
available on the MacCHESS comput- dows are available. The window time to index one image out of each
ers include: management system is Motif on the series, Improvement in speed may be
* The alternative image display Alphas and DECwindows on the possible {aside from waiting for the
program MDISPLAY, which is less DECstation. next generation of computers) by ad-
conwenient but more flexible than IP- Omne of MacCHESS's long-range aptation of DENZ0 to the parallel-
VIEW. goals is to have a true on-line datare- | processing environment of the super-
*The alternative osallation pro- duction system, in which data are computers at the Comell Theory
cessing suite MOSCO, a part of the processed as fast as they are collect- Center. Development of foolproof
CCP4 package. ed. Thisis commonly done on labo- on-line data processing software will
* The MacCHESS Laue process- ratory area detector systems, but con- | also require innovative programming
ing padage, consisting of the ndex- ditions at CHESS are more demand- to make the system run as automati-
ing program M.INDX, the refinement | ing. The Fuji scanners have a read- cally as possible and yet be able to
and integration program M.LAUE, out time of about %) seconds. The detect when something has gone
and the scaling program M.SCALE. CCD detector betters this ime by a wrong and human help is needed.
* Miscellaneous anallary rou- factor of four. With typical exposurne Efforts along these lines are being
tines. times of a few seconds, an on-line pursued.

Joasing/tem | 1001, g
I Cavter Irm widd |“’.'N“’.N= | D teak | F L Up Fleor Does | AR | ke

i‘ﬂ--en"-d D W |’||-l| KR | Full male | ] T Mo F| | Frad. Bear | Help
|

Partial computer screen showing the pradcted difracion pedr'pnsm'nns {wellow and grean cirdas) overaying the imags dats.



