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1. INTRODUCTION

The spuite of programs for on-line evaluation and analysls of inte-
grated Intengitles on protein cacillation photographs, writLen by Alan
Wonacott, which currently rung at Imperial College, has been implemented
at Daresbury on the Data General Nova 3-12 computer which is Interfaced to
the Joyce-Loebl Scandig 3 microdensitometer. With only a few minor dif-
ferences the Daresbury system is otherwise lidentical to that at Imperial

in terms of both hardware and softwatre.

The majority of the lnformation in these notes i3 reproduced Ln great
detall in Alan Wonacott's MOSCO manual; users should always refer to that
manual particularly as regards input parameters, strateqy and program des-

criptions,

It is expected {and it is in users best interesta) that crystal mis-
setting wmatricea and cell parameters will have been determined using pro-
grams on the Daresbury CSE Applications group PERQ computer or elsewhere.
Programs to be used on the pData General Computer are thus generally:

GENVEE generate pattern of recorded raflecticons
MOSFLM scan fllms and lntegrate spots

POSTCHK check orisntation

ROTCOR apply Lp corrections ete,

PASCAL merga flim packs

2. PREPARATION

Initial uge of the gystem must ba under the superviaslon of micro-
densltometer astaff, The followlng notes are intended to remind gtaff and

usars of essentlial detallas of operation.
2.1 Microdenslitometer staff should ensure that masking tape, scissors,

cloths and arklone, dasher paper and scanner bulba are avallable for

ugers, particularly when overnight working 1s scheduled.
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2.2 Syatem gtart-up

The correct user disk muzt be loaded ln the exchangeahble diask drive
DPO and the Winchester (DP4) must be on. The gyatem 1s then brought up
via reset/stop/pgm load with handswitches set at 100033, Reapond to the

question FILEWAME? with CR and enter the date and tlme as requested.

Initialize via typing MOSCO and note the information which is printed

out.

2.3 User Directories

Each wmer should work in a unique sub-directory.

For users already engaged in data processing or where thelr old
dlrectory still exigts, simply type DIR dirname and proceed.

For NEW.users and new directorles type

CDIR dirname {create directory}
MOVE dlrname HEWUSER.MC
DIR dirname {move into directory)
{make programs avallable, provide
example files e.g. MATS.FR, MOSFLM.DA,

NEWUSFR

GENVEE.IN. PASCIN Eor editing}

2.4 Files and Hardware

Bach user must input the relevant matrix file for his crystal ayatem

For use with POSTCHECK.
(1} Type in a MATS.FR file for post refinement
{ii) Type FORTRAN MATS (NOT FORT MATS) to compile 1t

(1i1) Type LDIDXREF to make the relevant program.

Then 3ot all handswitches to zero and set the VI100 to graphics mode
(setup/reget/PF1}
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3. FILM MOUNTING AND THE SCAMNDIG

Microdenglitometer staff are responsible for enguring that the acanner
is ready for use, and they should be consulted about bulb 1life, potential
problems and machine settings. The scanner should never he used for data

processlng until the gstaff are happy with results of standard checks,

Fllms are mounted as shown in fig.! masking tape A is located perman-
ently as a position masker and the £1lm 1s 51id under plece B untilt it
butts up to piece A. B is then pressed down onto the fllm. Piece R
should last for many fllms while € will need replacing every twoc or three;
ptece C 1s fixed firmly onto tha £ilm and then onto the scanner drum such

that the film fis tight on the Arum.

Always ensure that the drom and film are clean and dust free.

4. DISK FILES AND (HOUSEKEEPING

4,1 Rnll user files are on DPO except for ROTCOR and PASCAL output which

mugt be on DP4 and be named in the style of

DP4:xxx.RO

DPd:xxx.PA
All names have a maxlmum of ten characters allowed,

4.2 Space ls gomewhat tight and directorles must be kept tidy by
NELETE-ing unwanted fllea. This applies particularly to .GE fileg which

require contiguous space,

The final results of processing a data set will reside on the
Winchester for tape output. Users must expect that mlicrodensltometer
staff will try to keep the disks tidy, and gpeclal requests for backups

etc. should be made, where necessary, to the staff.

4,3 5taff should check the .PA and .RO files on the Winchester regularly

and delete as approprlate, The .RO flles are not actually needed once the
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.Ph file has heen formed, and the ,PA flle can be deleted when tape output

has been proved to have been successful. User directories can probably be

DESTROY ed as soon asa the data has heen merged on tha NAS or elsewhera.
StaFf should keep a list of directory owners and of owners/names of .PA

and .RO files on DP4.

5. HARDSWITCHES

A €Eull list of handswiteh options is gilven in the MOSCO manualy in

general only those indicated below are used and only in MOSFLM,.

Users should check with microdensitometer staff before using other

handgwitch options since there is some local variation of function.

In MOSFLM:
Swiéch Functlon
Normally used 2 Print meas box, calc av spot, allow repeat
refinement
3 Causa Filmplot) make outer refinement repeat
once
Not normally used 4 Calculate averaga spot for each x expansion

Measure B and C £ilms independently
& Display average spots produced by switch 4

A normal MOSFLM run would consist of

Switches 2 and 3 set on prior to A Film
3 off after film plot 1s satisfactory
2 off after average spot profile and inner flim
refinement are satisfactory., At this point switch 3
may be reset to ON to ensure a repeat of the outer
Eilm refinement.

hll switches are then left off until the next A film

N.B. Up is ON (1) and down is OFF (0).
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6. PROCESSING STRATEGY

A suggested strateqy of processing is detalled below. The proqrams

are executed by typing the program name e.g, MOSFLM, All input {except

cross-halr posltion) is on the dasher terminal.

filways refer to the MOSCO manual

{1} Get matrix and cell parametexs and crystal-to film distance from
IDXREF on the PERQ.

(i) Check synchrotron parameters with Pella Machin.

{iii) Bdit (SPEED) the GENVEE.IN file, and generate the Eirst two peaks
using GENVEE.

{iv) Check the conastants file MOSFLH.DA for appropriate film
characteristics.

{v) Integrate the flrst two A fllms via MOSFLM (Cntl A out aFter each
one is completed Lf multiple-~film packs were generated at {i11i)}.

{vi) Check that MATS.FR 13 correct, compiled and linked (see 2.4) and
POSTCHK the two films creating an IDAREF Eile., It is not gener-
ally useful or meaningful to refine the cell parameters in
POSTCHK, If the misorientation angles (¢x,¢y,¢z) have changed
signiflcantly Erom the orlginals (say more than 0.03°7]), use
these in GENVEE,IN and repeat steps (iil)-(vi).

{vii) wWhen misorientation angles are acceptable for tha first two packs
it is often useful to repeat (111)-{vl) for the Einal two packs
of the crystaly LE the misorlentation angles are close to those
for the flrat two packs the whole crystal may be processed with
one get of these angles,

(vili) Generate all remalning packs, integrate through, checking each
palr via POSTCHK, If slip » 0,37 occurs regenerate from that
point to a new .GE file, There are several possible errors here
- refer to section B.

(ix) When all packs for one crystal are complete repeat {11i)-{vlii)
for each crystal.

{x) Run ROTCOR; this is self explanatory {(see 4).

(xi) PASCAL creates the final output flle by merging A,B,C films. The
Eile PASCIN must be edlted according to the attached write up
(Appendix 1) and the LG (Laue Group) file has to be created (via
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SPEED}. For point group 222 thisvflle would be named LG22 and
would congalst of the number of reflections followed by the
equivalent reflections, one per line, such that ik} wonla be
=-1000 1000 -

hk2 itself and inverses need not be entered.

7. FINAL OUTFUT TO TAPE

7.1 The PASCAL cutput disk file DP4ixx%x,PA is output to 800 bpl magnetic
tape vaing the command PASOUT (see deacription 7.3).

If users do not have thelr own tape then one will be allocated by
microdensitometer staff. The tape muat he fitted with a write ring and
threaded on the tape drive as shown inside the tape drive cover. The
powey must then be switched to ON, the LOAD awitch depressed briefly and

then ON LINE In a simllar manner,

7.2 To output data vsers simply type, from thelr directory, PASOUT
and supply the disk file name as DP4:xxx,PA.

The first flle on tape 1g file 0 1 subsequent runs of PASOUT can he
made to files 1,2 etc. to ensure a good copy la obtained on the tape.

The tape ls removed by pressing RESET then UNLOAD, followed by

contintous depresslon of the UNLOAD swltch when the tape has rewound.

7.3 The program PASOUT outputs data in EBCDIC to magnetic tape in a FB

format.

The magnetic tape file conaists of 200 record blocks.

Each record contains 36 bytes,

The firat record of each data set (pack) contalns a title record with
the format 18A2, Subsequent records contain H, K, L, M/ISYM, ISEROP,
INT, SD, DSTAR**2#8000 in the format 4I4,4I5.

The last record of each data set contains all 999'a.

7.4 This output tape may be Introduced directly into the CCP4 suite of
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programs on the NAS via the program PASCILCF. Detalls are avallable from
Pella Machin or John Camphell.

7.5 Tapes may be checked as shown belowy; in this example two copies of a

PASCAL output flle were written to tape. User input is underlined,

TAPESEV

Runtime error 5 at LOC,011244, called from LOC.000601
Full output (N/Y): Y
Ho. files : 2

File = 1
Longeat block = 7200 bytes Shortest block = 6000 bytes
Block length Mo. of occurences

3600 447 7200

Ho. of bytes

File : 2
Longest hleck = 7200 bytes Shortest block = GO0DQ bytes

Block length No. of occurences No, of hytes
3600 447 7200

++ END OF TAPESEV ++

STOP

R

B. COMMON PITFALLS

1) Use of CHNTL C instead of CMTL A creates a file BREAK.SV whlch uses
an immense amount of space. Use only CNTL A and 1f space gets
tight DELETE BREAK.SV just in case,

(11} RKeep flles in order. lack of dlak space ls the most common
problem as the programs need a lot of scratch space.

{1fi) B and C films can not be integrated if the R fllm has not baen
done,

{iv) Flducials not located: check Film for correct mountlng; Increase

search box aize in the MOSFLM.DR constants flle.
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(v} Titles and packid's: each generata file (name,GE) must hava a SUBROUTINE MATS(A,AA,AALST, AB, AC, AC5, AC6, CELL)

different title and/or packids if PASCAL is to ba run as one C~-~ POSITIVE C MOUNT RIIOMBOHEDRAL
single job., ROTCOR will operate on every pack in a .GE file even DIMENSION A(3,3),AA(3,3),AB(3,3),AC(3,3),AALST(3,3)
when integration has not been performed, but these packs are cut DIMENSION CELL(6),ACS5(3,3),ACE(3,3)
out at PASCAL time, AST=CELL(1)
In the case of POSTCHK, 1f regeneration becomes necessary due to BLST=CELL{2)
slippaye at some point, it will not be posseible to POSTCHK across ALST2=2,0"ALST
two different .GE files if the packid in generate flle 2 occurs In C2RLST=COS{ALST2)
generate file 1, S2ALST=S5IN(ALST2)
SALST=SIN(ALST)
CALST=COS{ALST)
9, EXAMPLE INPUT FILES A(1,1)==AST

A{1,2)}=-AST*CALST

Some examples of input data files are detalled below. A{1,3)=n{1,2)
R(2,2)=-AST*SALST
9.1 HMATS.FR A{2,3)=-ASTASALST*CALST
This is a flle of FORTRAN code which smets up the crystal orlentation A(3,3)=AST*SALST*SALST
parameters and it is required for programs POSTCHECK and IDXREF. For ) BA(1,1)=-1,0
example &hl1,2)=-CALST
AR{1,3)=AA(1,2)
SUBRQUTINE MATS{A,AA,AB,AC, AALST, ACS, AC6, CELL) AA(2,2)=-SALST
C~== POSITIVE B MOUHNT ORTHORHOMBIC AA(2,3)=-SALST*CALST
DIMENSION A(3,3),AR{3,3),AB(3,3),ACl3,3),ARLST{3,]) AR(3,3)=SALST*SALST
DIMENSION CELL{6),AC5(3,3),nC6(3,3) AALST{1,2)=AST*SALST
AST=CELL(1) AALST(1, 3)=AALST(1,2)
8ST=CELL(2) AALST(2,2)=-AST*CRLST
CST=CELL{3) RALST(2, 3)=-AST*C2ALST
A(1,1)=-AST AALST{ 3, 3) =AST*S2ALST
A(2,3}=CST ' RETURN
A{3,2)}=BST END
AA{1,1)=-1.0
ABR(3, 2)=1
aC(2,3)=1
RETURN
END
OR
9 10
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Contral data for GENVEE is held in GENVEE.IN.

PHPCCY

-.014912 -0,.000505 -0.000505
0.0 -0.014903 -0.,000505

0.0 0,0 0.014895

-1.726 1,706 -178.385

.496 .15 00151 3 00 0 O

201 013 ,00043

9706 80 B0 500 5900 200 0 Q0 O ©
15 17 6 2 1 50

13

77 176.5 178
78 178 179.5
79 179,5 181
80 181 182,5
81 182.5 184
Az 184 1B85.5
83 185.5 187
84 187 188.5
85 188.5 190
86 190 191.5
87 191,5 193
88 193 194.5
89 194.5 196
END

WoW W W W W o W i W W W W

The congtants file for MOSFLM may look like:

MOSCO CONSTRHTS PNPCCI

000.00

1.0 .,998 0 0 0

3 -5000 -4000 -5000 4000 5000 4000
08 128 0.04 2.3 Q.07

R

1"
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For example

9.4 N sample file of symmetry oparators required by PASCAL ls (LG32)

Q 9 o in
-

Q 9 o

9.5 7 sample flle of control data for PASCAL, held in PASCIN is:

Q 200
PNPCCI
PNPCC1
PNFCC1
PNPCCI
PHPCCH
PNPCCI
PNPCCI
PNPCCI
PNPCCI1
PNPCC1
PNPCCT
PNPCCH
PHPCC1
PNPCCI
PHPCCH
PHPCCI
PNPCCH
PHECCI
PNPCC1
PNPCC1
PHPCCY
PHPCCI
PHPCCH
PRPCCT
PNPCC?
PNPCCt
END
n
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o 1 0 0
LN I |

1 0 0

o 1

1 0

105000
77 1077
1077

78 1078
1078

79 1079
1079

BO 1080
1080

81 1081
1081

82 1082
1082

83 1083
1083

g4 1084
1084

85 1005
1085

86 1086
1086

87 1087
1087

B8 1088
1088

g9 1089
1089

- Qo o

Q0 Q @ Q
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NPPENDIX 1
PASCAL PROGRAM WRITEUP

This program processes data from packs of filma; determines scale
factors between f1lms, applies corrections and caleculates average intens—
ity. It produces on disk sets of hkl m I SD which can then be output to
magnetic tape Eor 3-D scallng., The program also carries out analysis of
agreement hetween intensities on different Eilms of the same pack and.

between symmetry related reflections.

INPUT DATA
Control data is expected to be in file PASCIN and is described below,
The ROTCOR output file ig also read as lnput data (and the pragrams first

action is to prompt the user for its filename).

Record | (free format)

IOVER Intenslty Cutoff, 1Ignore I if greater than IOVER except on
hottom £ilm, (0 = > 9998)

IWEAK Low intensity cutoff for bottom Eilm. Ignore I.LT.IWEAK on
bottom Eilm.

IBFAC = 0 Use calculated B if posltive, otharwise met B=0
> & Input BFAC required
¢ 0 Allow negative calculated B

BFAC Inputk value of BFAC Lf IBFAC>0.

SDHO Standard deviation for rejection tests. 0 is set to 5 (algma)

SDraci HMultiplication factor of standard deviaticns on input. 0 1s set
to 1,

SCouUT Multiplicatlon Eactor for standard devlatlons on output. 0 is
set to 1,

IPRINT pDlagnostic print option. IPRINT>0 to do print.

A typical input line would be:

0 300 1 00000
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Record 2

Format (3A2, I3, 1X, I5)

IDEH 6 character crystal identifier (exactly as first 6 characters in
card 1 in Generate file)

IPACK Pack number (as in Generate file}

ISERQP Serial number

Record 3

Format (18a2)
TITLE Output title

Records 2 and 3 are repeated for successlve Eilm packs

Record N

END
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MAPPENDEX 2

THE DATA GENERAL EDITOR

Full detalls of the DG Pditor SPEED are glven in the relevant manmal.

The few almple commands which are all that moat users need to know are

described helow.

SPEED file name

Lh e

nT$$

nL$$

LTSS

1KTSS

nk$s

I text $3%

C from $ to 5§

usHs$

VEN$$
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To run the editor on the file 'filename’

Lists the complete file

Type n lines (pointer position unchanged)

Move down n lines

Move down one line and 1ist the curreat line (polnter

at start of line)

List the current line {and put pointer at start of
line)

ki1l (i,e, delete} the current 1line

Delete n lines

Insert a new line {for example text)

Change the character string from to the string to

Exit Erom editor (old file saved as .BU)

Exit from editor (no copy kept)
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Figure Caption

Fig.1l.

Film mounting on the Scandig drum.

Fitm

Fig.1










