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From the Computing School website ...

School History

First the earth cooled, then there were dinosaurs..

FORTRANOSAURUS - a real dinosaur ?

1. FORTRAN is an ancient language from 1950’s — extinction long predicted,
but still being maintained and modernised - FORTRAN9S in current use.
FORTRAN 2003 is latest standard (but as yet no compilers !)

2. FORTRAN is an efficient language and well suited to scientific computing
3. There exist vast libraries of FORTRAN sources for scientific computing

4. It is possible to write modern software in FORTRAN.
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Types of software tools currently available Programming languages used in crystallographic
programs and libraries
» programming languages & compilers/interpreters

¢ GUI (graphical user interfaces) * FORTRAN

* ‘scientific’ libraries *C

» pre-built ‘scientific’ applications e C++

« utility applications * Java, Python

* other scripting & GUI languages

Modern applications may be multi-language
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GUTI’s — Graphical User Interfaces

GUTI’s are now ubiquitous and seemingly necessary

Advantages of the GUI approach
eeasy to use and learn programs - commonality of interface
escientific programs - programmer regulates numerical input

*options/possible pathways made obvious - less need for extensive
reference manuals

Disadvantages of the GUI approach

* too easy to use and learn programs - no understanding of
underlying methodologies

escientific programs - too restrictive for complex problems
ereluctance to read extensive reference manuals
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GUTI’s — Graphical User Interfaces

Disadvantages of the GUI approach
* too easy to use and learn programs

I have question about WinGX software.
when I launched DATA - - > Cad4 - - > XCad4 , the program displays :

5464 reflections processed, of which 56 were standards (5408 netto)
593 reflection(s) with zero or negative intensity
0 reflection(s) rejected with intensity less than -9999.00
1 reflection(s) deviated from scan centre by more than DANG
0 reflection(s) not measured because collision predicted
0 reflection(s) not measured because chie > 100 deg
999 reflection(s) measured on pre-scan only
0 reflection(s) with a count loss > 1%
0 reflection(s) with too strong intensities
0 reflection(s) with bad backgrounds

My question is : what are standards ?
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SIRWARE Programs SIR92 / SIR97
http:/ /www.ic.cnr.it/
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GUTI’s — Graphical User Interfaces

Makes full use of VDU screen with a

pointing device -mouse (patented
1964)
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Ways of producing GUI’s for applications

* Do it yourself
¢ Use GUI libraries

\DATA\FECOtS_APEX\ A5

JANA2000 PLATON

[ Louis Farrugia - TUCr Computing School - Siena 2005 - Using Available Tools |

GUI libraries — many commercial but some free. Many
are cross-platform. A small sample ...

¢ Java

¢ Python - http://python.org/

*» wxWidgets - http:/ /www.wxwidgets.org/

* wxPython - http:/ /www.wxpython.org/

¢ Tcl/tk - http:/ /tcl.activestate.com/

* Qt - http:/ /www.trolltech.com/

* VGUI - http:/ /vgui.sourceforge.net/

* GTK+ (Gimp tool kit)- http:/ /www.gtk.org/
¢ Fast Light Toolkit - http:/ /www.fltk.org/

* FOX - http:/ /www.fox-toolkit.org/

Many are written in C/C++, so interfacing to languages like
FORTRAN is difficult - Steep learning curve to use.
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“Scientific” libraries — mathematical and crystallographic
Some examples ...

¢ NAG - Numerical Algorithms Group

¢ CCSL - Cambridge Crystallographic Subroutine Library

* CCTBX - Computational Crystallographic Toolbox — Ralf Grosse-
Kunstleve

* CLIPPER - OO crystallographic libraries — Kevin Cowtan

* CrysFML - Crystallographic Fortran 95 Modules Library - Juan
Rodriguez- Carvajal — LLB (Fullprof suite)

¢ CIFTBX - tools for reading/writing CIF’s (also CIFLIB for mmCIF)
* GETSPEC - tools for space group symmetry

* FPRIME - tool for X-ray dispersion corrections

* crystallography source code archives & “museums”
* graphics libraries
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NUMERICAL
RECIPES in
Fortran 77

William H. Press
Brian P. Flannery
Saul A. Teukolsky

William T. Vetterling

languages

FORTRAN 77/90/95

C, C++

http:/ /www.numerical-recipes.com

[ Louis Farrugia - TUCF Computing School - Siena 2005 - Using Available Tools
@_‘ The Cambridge Crystallographic Subroutine Library
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language - FORTRAN
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group
http:/ /www.nag.co.uk

languages
FORTRAN & C

BLAS - http://www.netlib.org/blas/
LAPACK - http://www.netlib.org/lapack/
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Crystallographic library tools
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CiFtbx

s

Modifications as used in WinGX - as a dynamically linked library

ememory associated with library functions & CIF is isolated
*public functions used to place data into library memory, to extract
data from memory

* variables initialised dynamically using ciftbx_init() rather than
statically through DATA statements

Used as engine to read CIF files in WinGX and Ortep for Windows

* advantages — easy to read CIF and write out structured CIF’s
* disadvantages — will not read a CIF with syntax error(s)
only loads one CIF
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Other CIF parsing libraries

James Hester — ANU implemented in Python
http://www.ansto.gov.au/natfac/ANBF/CIF/

CIFLIB

C Class Library - Rutgers
J. Appl. Cryst. (1997) 30, 79-83.

.m
= designed for mmCIF
FILE
Loader,
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GETSPEC

incorporated into WinGX as a DLL

public functions load data (Hall symbol) and retrieve
space group information

integer function gspHall(Hall_symbol)
interprets Hall symbol and loads Seitz matrices in memory

integer function gspNsym/()
returns number of independent symmetry operations

integer function gspNLatt()
returns number of lattice translations

subroutine gspSymXYZ(n,string)
returns xyz notation for symmetry operations into character array
string(n)
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s
program main progran main
include 'eiftbx.cmn’ include ‘ciftbx.h'
logical £ logical £
character*10 bufl,buf2,buf3, bufd bufs,buf6,bufa character#10 ufl,buf2,buf3,bufd, bufs,bufé bufa
call getarg (1 bufa) call getarg(1,bufa)
if(bufa = ' ') stop if(bufa == ' ') stop
£1 = init_(10,11,12,5) call ciftbx_init(
£1 = ocif_('bvpam.cif') £1 = init_(10,11,12,5)
if(.not. £1) stop 'CIF not found £1 = ocif_(‘bvparm.cif')
£1 = data_('bond_valence_parameters') if(.not. £1) stop 'CIF not found'
if(.not. £1) stop 'Block not found' £1 = data_('bond_valence_parameters’)
if(.not. £1) stop 'Block not found'
_(*_valence_param_atom 1’ bufl) do
£1 = char_('_valence_param_atom_1',bufl)
ufa) cycle ie(.not. Toop_() ) exit

_valence_param_atom 2',buf2)
ufb) cycle

'_valence_param_atom 2' ,buf2)
valence_paran at

ufb) cycle

ton_1_valence' buf3)
tom 2 alence_param_atom_1_valence' buf3)

n=n+1
write(*,*) bufl,buf3,buf2 bufd bufs,but
enddo

write(*,%) n

end

462,336 bytes 12,288 bytes
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GETSPEC

» written by I David Brown, McMaster

e incorporated into WinGX

¢ incorporated into LMPG software of Jean Laugier
* FORTRAN source code deposited at CCP14

This program calculates the symmetry operators
(general positions) and special positions for any
setting of any space group based on the Hall
space group symbol

SGINFO (C code) — Ralf Grosse-Kunstleve —» CCTBX
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GETSPEC
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FPRIME

Y
o - Code by Bob von Dreele
Los Alamos N’tnl Lab

Also by Sean Brennan

Both implemented in
WinGX

Calculates f' and f' and
abs cross-section

FORTRAN sources

Coppor 1= 032 1= 1270 oo sechon ansjeor) = 560

ome | wnosusy

ftp:/ /ftp.lanl.gov/public/gsas/windows
ftp:/ /apollo.apsl.anl.gov/pub/cross-section_codes/
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Crystallographic Webservers

Space Groups Retrieval Tools
GENPOS Generators and General Positions of Space Groups
WYCKPOS Wyckoff Positions of Space Groups.
Bil bao C rysta| |°g rap h iC WYCKSETS Equivalent Sets of Wyckoff Positions
NORMALIZER Normalizers of Space Groups
Server KVEC The K - vector types of Space Groups
http://www.cryst.ehu.es/
|Group - Subgroup Relations of Space Groups
MAXSUB Maximal Subgroups of Space Groups
. . SERIES Series of Maximal Isomorphic Subgroups of Space Groups
[A Web SIte WIth SUBGROUPGRAPH Lattice of Maximal Subgroups
Crystallographic Tools CELLSUB List of subgroups for a given k-index.
4 ) HERMANN More group-subgroup relations
Usmg the International | commonsues Common Subgroups of Two Space Groups
TRANPATH Transition Paths
Tables for MINSUP Minimal Supergroups of Space Groups
SUPERGROUPS Supergroups of Space Groups
Crystallography ] wrerspLT Thesptng ofthe Wyckof Postions
heory Applications

REPRES ‘Space Groups Representations
CORE Correlations Between Representations.
POINT Point Group Tables
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Application tools
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http:/ /www-phys.llnl.gov/Research/scattering/asf.html
Anomalous Scattering Factors

Jummp to
More Information | return home

ASF Calculation

Pb Atomic symbol or number (H-Es, or 1-99)

@ Single energy

[8.048 photon energy (keV, 0-10000)

© Multiple energies

1 minimum energy (keV, min. 0)
10 rnaximurn energy (keV, max. 10000)
o energy increment (0 => default grid)
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Crystallography source code archives & “museums”

*http://www.ccpl4.ac.uk/ - mirror sites for much software

*http://sdpd.univ-lemans.fr/museum/ - Armel le Bail
*http://www.chem.gla.ac.uk/~paul/GX/ - GX source code
*http://www.ccpl4.ac.uk/ccp/ccpl4/ftp-mirror/larryfinger
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Data plotting- DPLOT - http://www.dplot.com

[ES DPlot - [DPLOT00.GRF]
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CCDC programs - http://www.ccdc.cam.ac.uk/ CCDC programs - http://www.ccdc.cam.ac.uk/

_lnixi
; - i -

Mercury features include: engIFer CI}lT chgckl{lg, ’ Cf ~=lolx|
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CIF, PDB, MOL2 and CIF (Crystallographic vt oot s

MOLfile

Information File) is now a
standard means of

information exchange in o
crystallography. o

_chomical formula weight 15357

*Location and display of
intermolecular and/or
intramolecular
hydrogen bonds, short
nonbonded contacts,

It is also the recommended
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syntax.
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Ray traced graphics - http://www.povray.org Ray traced graphics - http://www.povray.org

Wdeclare Surface Texture = texture {
pigment color Copper |

" pigment (color SteelBlue |
finish { Shiny })
Vdeclare  Atom Radius = 0.150;

Bond_Radi 020;
#declare View Distance = 37.597;

global settings { assumed gamma 2.2 ambient light rgb < 1,1, 1> }
camera {

location < 0.0, 0.0, View Distance >

angle 200

look at <0.0,0.0,0.0>

background { color White |

light source {<0.0, 0.0,100.0>
color red 2.0 green 2.0 biue 2.0}

light source (< 0.0, 100.0, 0.0>
color red 2.0 green 2.0 biue 2.0}

union |
cylinder (< 0.0000, 0.0000, 0.0000>
< 12166, -0.3406, 1.6317>Bond Radius
texture { Bond Texture ) |
object {
sphere (<0.0,0.0,0.0 >, Atom Radius |

< 1.0000, 1.0000, 1.0000>
translate < 0.0000, 0.0000, 0.0000 >
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Ray traced graphics - http://www.povray.org

Debugging tools

The adp's of Rh,(CO),, shown as the RMSD surface (PEANUT plot) |
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Static code analysers

*FTNCHEK http://www.dsm.fordham.edu/ ~ftnchek/
for FORTRAN code

*SPLINT http://www.splint.org/ for C & C++ code
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SPAG - plusFORT - http:/ /www.polyhedron.co.uk

problem.

Converts legacy FORTRAN-66 code into F77 or
F95 compliant code - cures the “rats-nest”

before

after

ftnchek is a static analyzer for Fortran 77 programs. Its
purpose is to assist the user in finding semantic errors.
Semantic errors are legal in the Fortran language but are
wasteful or may cause incorrect operation.

Splint is a tool for statically checking C programs for security
vulnerabilities and coding mistakes.
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Where to get software tools ?

® Web search engines

* CCP14 - http:/ /www.ccpl4.ac.uk/ a web-site with vast number of
downloads and links

* SINCRIS - http:/ /www-ext.Imcp.jussieu.fr/sincris-top/logiciel /

148 IF(VIEW)152,150,152
150 W(12,1)=1.
W(12,2)=1.
IF(W(6,1)-W(6,2))165,175,175
152 DO 160 I=1,2
DO 155 J=10,12
155 W(J,I)=-W(J-6,I)
W(12,I)=W (12, 1) +VIEW
160 W(13,I)=VV(W(10,I),W(10,I))
IF(W(13,2)-W(13,1))165,175,175

if ( view/=0 ) then
doi=1,2
do j = 10,12
w(j,i) = -w(j-6,1i)
enddo
w(l2,i) = w(l2,i) + view
w(13,i) = vv(w(10,i),w(10,i))
enddo
if ( w(13,2)>=w(13,1) ) goto 200
else
w(l2,1) = 1.
w(12,2) = 1.
if ( w(6,1)>=w(6,2) ) goto 200
endif





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


