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TODO 

In command reference, return types which are variable names and in ñCommand Typeò style 

should be linked to relevant VType references. 

Remove references to old region information in disordered builder. 

New GUI images. 

New description for Select window 

Topic: Colourscales 

Topic: Glyphs 

Topic: Grids 

External Programs Section 

Examples / Tutorials Section 

 



Disclaimer 

Aten comes with ABSOLUTELY NO WARRANTY. 

This is free software, and you are welcome to redistribute it under certain conditions. For 

more details read the GPL at http://www.gnu.org/copyleft/gpl.html. 

Aten is under continual development and tweaking. If you have a feature suggestion, a feature 

request, or have found a bug or an idiosyncrasy, please contact me at tris@projectaten.net 

Aten uses Space Group Info © 1994-96 Ralf W. Grosse-Kunstleve, the Qt toolkit © Nokia, 

and the readline library. 

Some general notes: 

First off, if you find that Aten doesnôt support the format you want, consider writing a filter to 

do so. And if you need help, please ask! 

More so, if you find that Aten does support the format you want, but doesn't appear to write it 

out correctly, please let me know. 

For forcefield expression files written with Aten, I recommend that you check that the correct 

atom types get assigned to your molecule(s). Blind trust that this has actually occurred should 

only be employed once you are confident that the forcefield types are consistently correct! 

Larger forcefields, e.g. OPLS-AA by Jorgensen et al., do not have a complete set of type 

descriptions implemented in Aten. Once more, if your add some in, please send them to me so 

they can be included in a future revision of the code. 

tris@projectaten.net 
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1.Introduction  

1.1. Overview 

Aten will let you generate and edit coordinates for your simulations, and view any trajectories 

you might have generated. A set of tools in the GUI (and also accessible from the command 

line) enables you to change the geometry of bonds, angles, and torsions, translate atoms, 

create atoms, rotate groups of atoms, and cut, copy, and paste them around the place. All this 

can be done in the context of loading and saving in the format that you need - if the file 

format you need isn't currently a part of Aten, you yourself can write a filter to cover it. 

Periodic systems are supported, be they crystals, liquids, gases, or a heady mixture. All 

editing functions that are possible for simple molecules apply to periodic systems as well. 

Moreover, given a basic unit cell a whole crystal or a larger supercell can be constructed. For 

any periodic system, a random ensemble of molecules can be added, allowing the facile 

creation of coordinates with which to begin your molecular dynamics simulations. 

As well as coordinates, Aten has support for forcefields (in its own, plain-text format) and can 

automatically apply these forcefields to your system if correct type descriptions are present 

for the atom types in the forcefield. Then, in the same way as with coordinates, you may write 

out a forcefield description of your system in the format that you require it with a different 

filter. Please don't use Aten as a literal óblack boxô, though, and blindly write out forcefield 

files without checking them. While it will certainly make the process of generating your 

forcefield descriptions easier, the art of determining the correct types in the first place (and 

hence the correct forcefield terms) is not definite for larger forcefields that cover many atom 

types. Check the output - a cursory glance of the selected forcefield types is an excellent idea, 

and a good habit to get in to. 

Aten is in continual development, so if you get stuck, find a bug, or have a suggestion to 

make, please go to the Support page of the website and visit the forums or send an email 

directly. Making Aten better depends to some degree on user feedback! 
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1.2. Feature Matrix  

TODO 
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1.3. Supported File Formats 

A list of formats currently supported by Aten follows as well as the file extensions and 

assigned filter IDs. Remember, adding support for other codes and formats is in your hands 

with Atenôs filt ers (see Section 11). 

Table 1-1 Supported Model Formats 

Format Extension(s) Nickname ID R/W Notes 

Aten Keyword Format *.akf akf  1 RW 
Plain-text format 

used by Aten 

Cambridge Structural 

Database Service  
*.dat|*.fdat csd  7 RO   

Crystallographic Information 

File 
*.cif  cif  8 RO   

DL_POLY Configuration 
*CONFIG | 

*REVCON 
dlpoly  2 RW   

EPSR ATO File *.ato ato  18 RW   

GAMESS-US Output (Log) *.log gamuslog  11 RO   

GAMESS-US Input File *.inp gamusinp  5 RW 

Cartesian 

coordinates and Z-

Matrices 

Gaussian Input File *.gjf  gjf  17 WO 

Cartesian 

coordinates and Z-

Matrices 

Gromacs Configuration *.gro gro  14 RW   

Mopac Archive File  *.arc arc  16 RO   

Mopac Control File  *.mop mop 4 RW 

Including periodic 

systems. Cartesian 

coordinates only. 

MDL Molfile  *.mol mol  10 RO   

MSI (Cerius2) Model File *.msi msi  12 RO   

Protein Databank (PDB) *.pdb pdb  13 RO   

Quantum Espresso *.in in  15 RW Assumes ibrav=0 

SIESTA Flexible Data Format *.fdf  siesta  9 RW   

Tripos Sybyl Mol2  *.mol2 mol2  6 RW   

XMol XYZ  *.xyz xyz  3 RW   
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Table 1-2 Supported Trajectory Formats 

Format Extension(s) Nickname Notes 

DL_POLY Formatted 

& Unformatted 

Trajectories 

*HISu | *HISf | 

HISTORY 
dlpoly    

GAMESS-US Trj File *.trj  trj  
QM atoms in MD and IRC 

runs 

PDB Trajectory 

(Multiple PDB file) 
*.pdb pdb    

XYZ Trajectory 

(Multiple XYZ file)  
*.xyz xyz    

 

Table 1-3 Supported Grid Data Formats 

Format Extension(s) Nickname ID Notes 

Gaussian Cube *.cube cube  1 Also an importmodel  filter  

Probability density *.pdens pdens  2 Simple 3D volumetric data format 

Surface *.surf surf  3 Simple 2D surface data format 

 

Table 1-4 Supported Expression Data Formats 

Format Extension(s) Nickname ID Read? Write?  Notes 

DL_POLY FIELD file 
*.FIELD | 

FIELD 
dlpoly  1 no yes   

Gromacs RTP file *.rtp rtp  -- no yes 
Preliminary 

version. 

Gromacs TOP file *.top top  14 no yes  
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2.Installation 

2.1. From Precompiled Packages (All Platforms)  

The easiest way to get Aten is, of course, to download a precompiled installer for your 

system. Installers are available for Windows, Mac OS X, and many Linux distributions 

through the website (http://www.projectaten.net) and the OpenSuSE Build Service 

(http://download.opensuse.org/repositories/home:/trisyoungs/). 

2.2. From Source (Linux/Mac OS X) 

If you want to compile Aten by hand (e.g. if youôre keeping your own copy of the source and 

updating it via subversion) then these guides may help. They are very general and 

(unavoidably) quickly go out of date, but they should provide some info to at least get started. 

The Windows method is entirely different and somewhat more complicated than for Linux 

and Mac OS X, but a working approach is documented here. 

2.2.1. Obtaining the Source 

From the Website (as an Archive) 

Go to http://www.projectaten.net and grab the tar.gz of the version you want, and unpack it 

with:  

 

bob@pc:~>  tar - zxvf aten - 1.7.tar.gz  

 

A directory called aten - nn.mm will be created containing all the guts of the code, ready to 

build, where nn.mm is the current version number. 

From GoogleCode (with subversion) 

If you want to build Aten from source and maintain a local copy so you can update it quickly 

to make the most of bugfixes and new features, this is the best way of doing it.  Youôll need to 

have subversion  (http://subversion.tigris.org/) installed, since the GoogleCode repository 

where Aten lives is a subversion-style repository.  To get yourself a copy of the latest source, 

run the following command: 

 

bob@pc:~>  svn co http://aten.googlecode.com/svn/trunk ./aten - latest  

 

Afterwards, youôll have a complete copy of the source in a directory called aten - latest . 

2.2.2. Install ing Necessary Pre-requisites 

http://www.projectaten.net/
http://download.opensuse.org/repositories/home:/trisyoungs/
http://www.projectaten.net/
http://subversion.tigris.org/
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Aten has a fairly modest set of external dependencies, namely Qt4 and readline. Since youôre 

building from source, all the development files related to these packages must also be 

installed. The C++ (g++) compiler and the automake/libtool packages are also a necessity. 

Debian and Variants 

On deb-based systems (e.g. Debian and Ubuntu) a command a bit like this should install all 

that you need: 

 

bob@pc:~>  sudo apt - get install autotools - dev libtool autoco nf \  

 automake g++ libreadline5 - dev libqt4 - gui libqt4 - opengl \  

 libqt4 - core libqt4 - dev  

 

RPM-Based Systems 

For most other Linux flavours the method of installing the necessary software really depends 

a lot on your personal preferences (or your system administrators).  For instance, using 

zypper  on an OpenSuSE distribution the command is (run as root) as follows: 

 

bob@pc:~>  zypper in readline - devel libqt4 - devel libtool automake  

 

Mac OS X 

On Mac OS X you have two ways of installing Qt4. Nokia offer an installable disk image, 

providing Qt4 as a proper Framework (see http://qt.nokia.com/downloads). Alternatively, Qt4 

is available on Fink (qt4 - x11 ). If you're using the Fink installation of Qt4, then you'll also 

need pkg - config  from the same source. 

2.2.3. Configure 

Make / Autotools 

Configure the source with the following commands, run from the top level of the aten -

latest or aten - nn.mm directory: 

 

bob@pc:~ > ./autogen.sh  

 

This creates the necessary files needed to properly configure the build. If you unpacked the 

source from a tar.gz, it is not necessary to run autogen.sh . 

Next, run the configure  script to check for all programs and files that Aten depends on, and 

set up the build. If you plan on installing Aten óproperlyô (i.e. install it on your machine so it 

is available to all users) the configure  script will place all binaries and necessary files in 

/usr/local  by default. This default location can be overridden by using the --

prefix=<path>  option. So, the plain command is: 

 

bob@pc:~>  ./configure  

http://qt.nokia.com/downloads
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To set the installation location use, for example: 

 

bob@pc:~>  ./configure ï- prefix=/home/software  

 

On Mac OS X it is necessary to specify which Qt4 installation you have installed (i.e. 

Framework or Fink): 

 

bob@pc:~>  ./configure -- with - qt=framework  

 

or 

 

bob@pc:~>  ./configure -- with - qt=fink  

 

With the Fink installation you may also need to direct configure  to the correct Qt4 

development binaries either by setting your $PATH to /sw/lib/qt4 - x11/bin:${PATH}  or 

by running: 

 

bob@pc:~>  ./configure -- with - qt=fink -- with - qtdir= <path > 

 

where <path>  points to the location of the Qt4 development binaries. All being well, no 

errors should be encountered by either of these two scripts. Check out the FAQ for some 

commonly-encountered problems. If you get find yourself up against unresolvable issues, 

please email me and Iôll try to help. 

CMake 

An out-of-tree build is best. Make a directory somewhere, enter in to it, and run: 

 

bob@pc: ~> cmake /path/to/source/for/aten - nn.mm 

 

For example: 

 

bob@pc:~>  cd ~  

bob@pc:~>  mkdir aten - build  

bob@pc:~>  cd aten - build  

bob@pc:~ > cmake ~/src/aten - 1.7  

 

2.2.4. Compile 

Once successfully configured, build the source with: 

 

bob@pc:~>  make 
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This is probably a good time to make tea or brew coffee. 

2.3. From Source (Windows) 

Note that these instructions were written from the perspective of a Windows XP system. Itôs 

likely that the procedure for Vista, Windows 7 etc. will be similar. First step, download and 

install the following: 

2.3.1. Install Visual Studio C++ 2010 

Get the C++ version of Visual Studio from http://www.microsoft.com/express/Windows/ ï at 

the time of writing this was version 10.0, but earlier versions 8.0 and 9.0 are also fine). This 

will download a small web installer to your machine called vc_web.exe .  Run this, and 

accept the license. You may choose not to install Silverlight since it is not necessary for Aten.  

Remember where the installation location is set to (by default it is C: \ Program 

File s\ Microsoft Visual Studio 10.0 \) because youôll need this later on for the 

installation of Windows PowerShell. Chances are youôll need to restart your machine after the 

installation. 

2.3.2. Install the Windows SDK 

Get the Windows SDK from http://msdn.microsoft.com/en-us/windows/bb980924 (or search 

for óWindows SDKô on the internet). Note that the download is described as being for 

óWindows 7 and .NETô but this is fine since itôs backwardly compatible with XP. Run the 

installer (winsdk_web.exe ) and accept the license, and again take note of the installation 

directories (since they need to be provided in the PowerShell setup later on). The default 

installation options are fine, although you can uncheck the installation of óSamplesô since they 

are not required. Once installation has finished, the Windows Help Centre may pop up and 

ask where your local resources are. This can safely be canceled. 

2.3.3. Install CMake 

Download the lastest CMake installer from http://www.cmake.org/ (version 2.8.4 at the time 

or writing) and install it. Make sure you choose to add CMake to the PATH for all users when 

running the installation. 

2.3.4. Install Readline 

Go to http://gnuwin32.sourceforge.net/packages/readline.htm (or search for óWindows 

Readlineô on the internet) and download the óComplete package, except sourcesô installer 

(around 2.3 Mb). If you choose to install somewhere other than the default location, youôll 

need to tweak the PowerShell profile given in Step 7. 

 

http://www.microsoft.com/express/Windows/
http://msdn.microsoft.com/en-us/windows/bb980924
http://www.cmake.org/
http://gnuwin32.sourceforge.net/packages/readline.htm
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2.3.5. Download GLext Header 

Go to http://www.opengl.org/registry/api/glext.h and save the page as óglext.hô somwhere like 

your óMy Documentsô directory. Again, if you choose somewhere other than this location, 

youôll need to tweak the PowerShell profile given in Step 7. 

2.3.6. Download and Unpack Qt4 Source 

Go to http://qt.nokia.com/downloads and download the LGPL package for Windows (approx 

322 Mb) and run the installer file. Again, you may choose where to unpack the files to (the 

default is óC:\Qt\2010.05ô for the release downloaded here) but if you change the default 

youôll need to modify the relevant paths accordingly in Step 7. You may choose not to install 

the MinGW part of the package since we will be using Visual Studio for the compilation. 

There is no need to run Qt Creator once the installation is finished. 

2.3.7. Install and Setup Windows PowerShell 

Download PowerShell from http://support.microsoft.com/kb/968930. Once installed, run 

PowerShell (its Start Menu entry is typically placed inside the óAccessoriesô folder) and you 

should be presented with a blue shell, starting inside your Documents and Settings folder 

(C: \ Document s and Settings \ Your Name ). First thing is to set up your profile with the 

relevant paths set so we can find the Visual Studio, readline, and Qt4 files. Such settings are 

stored in a file which doesnôt yet exist, and which is referenced by the environment variable 

$profile . You can type this into PowerShell and see exactly where it points to: 

 

PS C: \ Documents and Settings \ Your Name>  $profile  

 

C: \ Documents and Settings \ Your Name \ My 

Documents \ WindowsPowerShell \ Microsoft.PowerShell_profile.ps1  

 

We must first create the directory where this file is expected to be: 

 

PS C: \ Documents and Settings \ Your Name>  mkdir "My Documents/WindowsPowerShell"  

 

    Directory: C: \ Documents and Settings \ Your Name \ My Documents  

 

 

Mode                LastWriteTime     Length Name  

--- -                 -------------      ------  ----  

d----         23/04/2011     11:05            WindowsPowerShell  

 

 

PS C: \ Documents and Settings \ Your Name>  ls "My Documents"  

 

 

    Directory: C: \ Documents and Settings \ Your Name \ My Documents  

 

 

Mode                LastWriteTime     Length Name  

----                 -------------      ------  ----  

d----         23/04/2011     10:49            Downloads  

d- r --         10/07/2009     23:41            My Music  

d- r --         08/04/2010     16:35            My Pictures  

d----         14/03/2011     08:47            My Received Files  

d- r --         26/06/2010     19:44            My Videos  

http://www.opengl.org/registry/api/glext.h
http://qt.nokia.com/downloads
http://support.microsoft.com/kb/968930
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d----         23/04/2011     11:05            WindowsPowerShell  

- a---         23/04/2011     17:43     637740 glext.h  

 

You can then create and edit the profile file directly with Notepad: 

 

PS C: \ Documents and Settings \ Your Name>  notepad $profile  

 

In the empty file, paste the following into it and adjust any paths/versions as may be 

necessary. 

 

# Setup Visual Studio and Windows SDK environment variable s 

if ( test - path - path $env:VS100COMNTOOLS )  

{  

 echo "Setting Visual Studio enviro nment"  

 $VCSTUDIO="C: \ Program Files \ Microsoft Visual Studio 10.0"  

 $WINSDK="C:\ Program Files \ Microsoft SDKs \ Windows \ v7.1"  

  

 # System variables  

 $env:VSINSTALLDIR = "$VCSTUDI O" 

 $env:VCINSTALLDIR = "$VCSTUDIO \ VC" 

 $env:FrameworkDir = "C: \ Windows \ Microsoft.NET \ Framework"  

 $env:FrameworkVersion = "v2.0.50727"  

 $env:FrameworkSDKDir = "$VCSTUDIO \ SDK\ v3.5"  

 $env:DevEnvDir = "$VCSTUDIO \ Common7\ IDE"  

 

 # Executable path  

 $env:PATH += ";$VCSTUDIO \ Common7\ IDE"  

 $env:PATH += ";$VCSTUDIO \ VC\ BIN"  

 $env:PATH += ";$VCSTUDIO \ Common7\ Tools"  

 $env:PATH += ";$VCSTUDIO \ Common7\ Tools \ bin"  

 $env:PATH += ";$VCSTUDIO \ VC\ PlatformSDK \ bin"  

 $env:PATH += ";$VCSTUDIO \ SDK\ v2.0 \ bin"  

 $env:PATH  += ";$VCSTUDIO \ VC\ VCPackages"  

 $env:PATH += ";$WINSDK \ Bin"  

 

 # Include directories  

 $env:INCLUDE += ";$VCSTUDIO \ VC\ ATLMFC\ INCLUDE" 

 $env:INCLUDE += ";$VCSTUDIO \ VC\ INCLUDE" 

 $env:INCLUDE += ";$VCSTUDIO \ VC\ PlatformSDK \ include"  

 $env:INCLUDE += ";$VCSTUDIO \ SDK\ v2.0 \ include"  

 $env:INCLUDE += ";$WINSDK \ Include"  

 

 # Libraries  

 $env:LIB += ";$VCSTUDIO \ VC\ ATLMFC\ LIB"  

 $env:LIB += ";$VCSTUDIO \ VC\ LIB"  

 $env:LIB += ";$VCSTUDIO \ VC\ PlatformSDK \ lib"  

 $env:LIB += ";$VCSTUDIO \ SDK\ v2.0 \ lib"  

 $env:LIB += ";$WINSDK \ Lib"  

 $env:LIBPATH += ";$VCSTUDIO \ VC\ ATLMFC\ LIB"  

}  

else  

{  

 echo "No Visual Studio installed, or incorrect version string used?"  

}  

 

# Setup Qt environment variables  

$env:QTDIR="C: \ Qt \ 2010.05"  

if ( test - path - path $env:QTDIR )  

{  

  $env:PATH += ";"+$env:QTDIR+" \ qt \ bin "  

  $env:INCLUDE += ";"+$env:QTDIR+" \ qt \ include"  

  $env:LIB += ";"+$env:QTDIR+" \ qt \ lib"  

}  
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# Setup GnuWin32 environment variables  

$env:INCLUDE += ";C: \ Program Files \ GnuWin32\ include"  

$env:LIB += ";C: \ Program Files \ GnuWin32\ lib"  

$env:PATH  += ";C: \ Program Files \ GnuWin32\ bin"  

 

# Setup custom library and header environment variables  

$env:INCLUDE += ";$HOME \ My Documents"  

 

By default, the running of scripts in PowerShell is (likely to be) disabled, meaning that the 

profile will not be loaded when PowerShell next starts up.  To enable the execution of scripts, 

run the following command: 

 

PS C: \ Documents and Settings \ Your Name>  set - executionpolicy remotesigned  

 

You need to answer Yes to the question which then pops up. Afterwards, close this shell by 

typing: 

 

PS C: \ Documents and Settings \ Your Name>  exit  

 

éand then restart PowerShell. Your new profile should now be loaded, and you should see 

the óSetting local environmentô message which we added to it. All being well, there should be 

no error messages here ï if there are, then its likely that thereôs a mistake in one of the paths 

set in the profile. 

2.3.8. Build Qt4 

First stage is to configure Qt ready for building by running the following commands: 

 

PS C: \ Documents and Settings \ Your Name>  cd C: \ Qt \ 2010.05 \ qt  

PS C: \ qt \ 2010.05 \ qt>  ./configure - release - open source - platform win32 - msvc2010  

   - qt - libjpeg - qt - libmng - qt - libtiff - qt - lib png - qt - zlib - qt - gif - no- webkit  

   - no- script  

 

This will take a few minutes. Once complete, build Qt with: 

 

PS C: \ qt \ 2010.05 \ qt>  nmake 

 

This will take a few more minutes (approximately one hour, depending on your systemôs 

speed). 

2.3.9. Download and Build Aten 

Go to www.projectaten.net/download and get a zipped copy of the source. For this example 

the latest beta version is 1.7.1626, so the zipfile is called óaten-1.7.1626.zipô.  Unpack the 

source somewhere ï here it has been placed in the usersôs home directory ï and run cmake to 

generate the necessary makefiles: 

http://www.projectaten.net/download
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PS C: \ Documents and Sett ings \ Your Name>  cd aten - 1.7.1626  

PS C: \ Documents and Settings \ Your Name \ aten - 1.7.1626>  cmake - G ñNMake Makefilesò 

 

Then, build Aten by running nmake: 

 

PS C: \ Documents and Settings \ Your Name \ aten - 1.7.1626>  nmake 

 

Time to wait again, but hopefully after a little while you will see something resembling the 

following (the important part is the [100%] Built target Aten ): 

 

        C: \ Program Files \ Microsoft Visual Studio 10.0 \ VC\ INCLUDE\ stdlib.h(433) : 

see declaration of 'getenv'  

C: \ Documents and Settings \ Your Na me\ My Documents \ aten - 1.7.1626 \ src \ main.cpp(52) : 

warning C4996: 'getenv': This function or variable may be unsafe. Consider using 

_dupenv_s instead. To disable deprecation, use _CRT_SECURE_NO_WARNINGS. See 

online help for details.  

        C: \ Program Files \ Microsoft Visual Studio 10.0 \ VC\ INCLUDE\ stdlib.h(433) : 

see declaration of 'getenv'  

Linking CXX executable bin \ Aten.exe  

[100%] Built target Aten  

PS C: \ Documents and Settings \ Your Name \ My Documents \ aten - 1.7.1626>  

 

If this is what you see, then youôve built Aten successfully. Youôll need to point Aten to itôs 

data directory by hand. From the command line, you can run the following: 

 

PS aten - 1.7.1626>  . \ bin \ Aten.exe -- atendata . \ data  

 

You can also set up a shortcut to the executable and set the option there. 

2.3.10. Potential Readline Errors 

There is the potential for the build to fail on the basis of odd readline errors: 

 

        C: \ Program Files \ GnuWin32\ include \ readline/keymaps.h(97) : see 

declaration of 'rl_set_keymap'  

C: \ Program Files \ GnuWin32\ include \ readline/readline.h(364) : error C2375: 

'rl_get_keymap' : redefinition; different linkage  

        C: \ Program Files \ GnuWin32\ include \ readline/keymaps.h(94) : see 

declaration of 'rl_get_keymap'  

NMAKE : fatal error U1077: 'C: \ PROGRA~1\ MICROS~1.0 \ VC\ bin \ cl.exe' : return code 

'0x2'  

Stop.  

NMAKE : fatal error U1077: '"C: \ Program Files \ Microsoft Visual Studio 

10.0 \ VC\ BIN \ nmake.exe"' : return code '0x2'  

Stop.  

NMAKE : fatal error U1077: '"C: \ Program Files \ Microsoft Visual Studio 

10.0 \ VC\ BIN \ nmake.exe"' : return code '0x2'  

Stop.  

PS C: \ Documents and Settings \ Your Name \ My Documents \ aten - 1.7.1626>  
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These errors arise because the functions rl_*_*  are declared differently between the 

readline.h  and keymaps.h  header files, but can be fixed as follows. Since keymaps are 

not used, the offending lines can be commented out in readline.h.  Locate the file (by default, 

it is installed in C: \ Program Files \ GnuWin32\ include \ readline/readline.h ) and 

edit it with Notepad or something similar. Put a comment marker /*  at the very beginning of 

line 356, and a comment end marker */  at the very end of line 364. Rerun nmake and 

everything should be fine. 

2.3.11. Anything Else? 

Instead of downloading the zipped source of Aten, you could download a Windows 

subversion client and maintain an up-to-date copy of the source on your machine ï useful if 

you want to frequently get the latest updates. There are many subversion clients available, but 

Win32svn (http://sourceforge.net/projects/win32svn/) works well for me. 

 

  

http://sourceforge.net/projects/win32svn/
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3.Frequently Encountered Problems 

What follows is a sort of mini FAQ detailing some commonly-encountered problems and 

issues when compiling and executing Aten for the first time, and also some of the more 

persistent problems that various platforms exhibit. 

3.1. Configuration Errors  

[ALL] ./autogen.sh: line 35: libtoolize: command not found 

You need to install the libtool  package - it should be on the original CD of your linux 

distro or on one of the billions of repository mirrors around the world. 

[OSX] Error: Possibly undefined macro: AC_DEFINE 

When running ./autogen.sh, autoconf sometimes fails with óconfigure.ac:16: error: possibly 

undefined macro: AC DEFINEô. This is related to the version of pkg - config  you have 

installed (e.g. version 0.15.1 gives this error, but version 0.21 does not) with Fink / MacPorts. 

Upgrade to the latest version. Incidentally, the line-number reported (16) is not the actual 

location of the error - autoconf reports this wrongly (the actual error occurs later on with the 

óPKG CHECK MODULES(GTK28, ..., [AC DEFINE...ô command). 

[OSX] Warning: Underquoted definition of PKG_CHECK_MODULES  

Running ./autogen.sh, aclocal complains ó/sw/share/aclocal/pkg.m4:5: warning: underquoted 

definition of PKG_CHECK_MODULESô If pkgconfig is not installed this is likely to give 

rise to the said spurious error. Install pkgconfig from Fink / MacPorts to proceed. 

[ALL] autogen.sh appears successful, but aclocal complains about óunderquoted 

definition of AM PATH...ô 

These warnings should not have affected the generation of a working ./configure script. So 

you may as well move on to the next step in the build. 

3.2. Compilation Errors  

[ALL] Error: 'uic: File generated with too recent version of Qt Designer (4.0 vs. 3.x.x)' 

This error can occur when both the Qt3 and Qt4 development packages are installed The 

$PATH is sometimes set so that the Qt3 binaries are found first, so the Meta-object compiler 

from Qt3 is called, and then the generated source includes the Qt4 headers. Running which 

moc will tell you which binary is being used - you can then run this binary with the - v  option 

to check the version. If its version 3.x.x then you will need to reconfigure the build as follows. 

Each of the three Qt4 utilities needed to compile Aten ï moc, rcc , and uic  ï can be specified 

explicitly with three configure options; -- with - qtmoc , -- with - qtuic , and -- with -

qtrcc . Typically, the Qt3 binaries are located in /usr/lib/qt3/bin while the Qt4 binaries are in 
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/usr/bin, but this may not be the case on your particular system. For the sake of argument, 

letôs say they are, then the configure command will be run as follows: 

 

bob@pc:~ /src/aten>  ./configure ïwith - qtmoc=/usr/bin/moc ï- with - qtuic=/usr/bin/uic 

ïwith - qtrcc=/usr/bin/rcc  

 

[ALL] Error: 'This file wa s generated using the moc from 3.X.X. It cannot be used with 

the include files from this version...' 

Again, this is usually related to both Qt3 and Qt4 development tools being installed 

simultaneously. See the previous question and its solution above. 

[OSX] Undefined reference to ___stdoutp expected to be defined in 

/usr/lib/libSystem.B.dylib 

Chances are you have an older operating system - Panther (10.3.9) is confirmed to show this 

error. Since the Universal Mac binaries are built on a machine with Snow Leopard (10.6) this 

error can only be avoided by upgrading your operating system or compiling Aten by hand. 

3.3. Usage Errors 

[LINUX] I saved an image from the GUI and it was completely black / corrupt. Why? 

A common issue with (integrated) Intel graphics chips, but may affect others. There are some 

issues with the Qt code used to grab the current view as an image, but an alternative method is 

available and works. Try the prefs option 'aten.prefs.useframebuffer = TRUE;' to use the 

alternative method. If this remedies the problem, add the line to your preferences file. One 

caveat - although this appears to fix problems when saving images from the GUI, it does not 

(apparently) solve the problem when saving the image from the command line. 

[ALL] Why is Atenôs main view corrupt/black ? I canôt see anything! 

This is a fairly common issue, and the exact causes are not known for sure. Certainly on some 

Linux machines the presence of an ATI graphics card seems to be related. Using the radeon  

or fglrx  drivers supplied with the OS rather than the proprietary ati  driver sometimes 

helps. 

Forcing the main view widget to manually refresh itself usually solves the problem. To do this 

on the latest versions, activate SettingsŸManual Swap Buffers from the main menu (on 

newer versions) or type the following into Atenôs command window: 

 

aten.prefs.manualswapbuffers = TRUE;  

 

If this remedies the problem, add the line to your user preferences file (see Section 4.2.2). 

[WINDOWS] Aten fails to start, giving this message: 
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This descriptive (!) message suggests that the installation process failed, but this is not the 

case.  The real reason for Atenôs failure is that your machine lacks the Visual Studio C++ 

2008 runtime libraries. These can be freely downloaded from Microsoftôs website: 

http://www.microsoft.com/downloads/en/details.aspx?familyid=a5c84275-3b97-4ab7-a40d-

3802b2af5fc2&displaylang=en 

Allternatively, search the internet for óMicrosoft Visual C++ 2008 Redistributable Package 

SP1ô. Note that it must be the Service Pack 1 version. 

 

 

http://www.microsoft.com/downloads/en/details.aspx?familyid=a5c84275-3b97-4ab7-a40d-3802b2af5fc2&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?familyid=a5c84275-3b97-4ab7-a40d-3802b2af5fc2&displaylang=en
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4.Quickstart  

The following sections give an overview of the most important things to know about Aten. 

Itôs only a few pages long, and its well worth taking five minutes to read it. 

4.1. Terminology 

It is useful to know exactly what a few terms mean in Atenôs world: 

Model 

A model is a single molecule, a snapshot of an ensemble of molecules in a liquid, a crystalôs 

unit cell ï basically, any collection of atoms and bonds, optionally including a unit cell 

definition and/or a number of glyphs (annotations or shapes). 

Pattern 

A system containing many molecules can be described (and manipulated) efficiently through 

the recognition that there are sets of molecules of the same type. A pattern describes one such 

set of similar molecules, and a modelôs pattern definition may contain many individual 

patterns.  Many operations in Aten require that a pattern definition be present, and one is 

automatically created as and when necessary. See Section 10.3 for more information. 

Filter  

A filter is a set of commands (i.e. a program) which loads data in to or saves data from Aten. 

Aten depends on filters to be able to load and save models, forcefields, expressions, 

trajectories, and grid data. All filters are written in Atenôs own scripting language (which is 

based syntactically on C) and are loaded in on startup. New filters can be added at will (by the 

user) to cater for specific formats. See Section 11 for more information. 

Expression 

While a forcefield is a collection of terms (bonds, angles, van der Waals terms, etc.) which 

describe (usually) a large number of molecular types and systems, an expression is a subset of 

terms specific to one model. 

NETA 

Aten is able to automatically assign forcefield atom types to atoms in a model through the use 

of type descriptions in the Nested English Typing of Atoms (NETA) language. This is a 

simple, readable system for describing the connectivity and environment of individual atoms. 

See Section 12.5 for more information. 

Fragment 

A fragment is a molecule or structure which can be used to quickly build up a new model, or 

modify an existing one. For example, cyclohexane, or a tertiary butyl group. 
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4.2. File Locations 

4.2.1. Installed / Provided Files 

Aten depends on several sets of files in order to function properly and, generally-speaking, 

knows where to look for them. Sometimes, however, you may need to tell Aten where these 

files are (e.g. if you have not installed Aten after compiling the source yourself). There are 

several ways of achieving this. When running Aten from the command-line, the -- atendata  

switch can be used to specify the location of Atenôs data files. For instance: 

 

bob@pc:~>  aten -- atendata= /usr/software/aten/data  

 

Alternatively, the environment variable $ATENDATA can be set. For example, in a bash-style 

shell: 

 

bob@pc:~>  export ATENDATA=/usr/software/aten/data  

 

In both cases, Aten should be directed to the data  directory; either itôs installed location or 

the directory in the top level of the source distribution. 

The structure of the data directory is as follows: 

data/filters Contains stock filters for import and exporting data 

data/fragments Fragment models for drawing / modifying models 

data/ff Forcefield files 

data/fftesting Forcefields that are incomplete or have not been tested 

data/partitions Partition data for the disorder builder 

data/test Various test files (models, grids etc.) (not installed) 

4.2.2. User Files 

Aten will search for additional filters, fragments, and forcefields in a specific location in the 

userôs home directory. On Linux and Mac OS X systems this directory is called .aten , while 

on Windows the directory should be called simply aten  (i.e. without the preceding dot). 

Within this directory exists (optionally) further directories named similarly to those in the 

data  directory, in which user files of the relevant type should be located. 

Finally, the two main preferences files are located in the userôs .aten  (or aten ) directory. 

Both are optional. The first, prefs.dat  (or, alternatively, prefs.txt ) is written by Aten 

from the Prefs window. While this file may be modified by hand, changes will be lost if 

overwritten by Aten. The second file, user.dat  (or, alternatively, user.txt ) is maintained 

entirely by the user, and should be used to change or set up exotic situations and preferences. 

For instance, a specific forcefield could be loaded automatically on startup. 
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4.3. Referencing Aten 

Aten has been published in the Journal of Computational Chemistry, and the article can be 

found online here. The full reference is: 

ñAten - An application for the creation, editing, and visualization of coordinates for glasses, 

liquids, crystals, and moleculesò, T. G. A. Youngs, J. Comp. Chem. 31, 639-648 (2010).  

It is not a requirement to cite Aten in your work, but if you feel that Aten has been 

particularly useful then the credit would be nice. 

http://doi.wiley.com/10.1002/jcc.21359
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5.Usage Examples 

5.1. Creating a Bulk Water  Model (GUI)  

Bulk (periodic) systems are the staple diet of the molecular dynamicist, particularly systems 

that are isotropic. This example illustrates how to generate a simple bulk configuration of 

liquid water. 

Make a Water Molecule 

We need a water molecule. We could load one in, but its marginally more interesting to build 

one from scratch. So, weôll place an oxygen atom down somewhere and automatically add 

hydrogens to it. 

Main Toolbar Create a new, empty model (if you donôt have one already) with  

 In the Build Window  change the active element to oxygen on the Edit 

page by clicking  

Select the draw single atoms tool  and click once somewhere in the 

empty model to draw an oxygen atom 

Add hydrogens to the model by clicking AddH Model 

 

Run the Disorder Builder 

The Disordered Builder adds molecules into a new or existing model with a unit cell. The 

only requirement of the Disorder Builder is that all the models you wish to add must be 

loaded into Aten before the builder is run.  Everything else is handled by a wizard which 

guides you through the process.  
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 Run the Disorder Builder wizard 

 

Step 1 is to select either an existing model (which has a unit cell) or choose to create a new 

one. Since the water molecule is the only one loaded in this example, the existing model 

option is grayed out in the graphic above.  When creating a new model, there are two options 

for the generation of the unit cell ï either you can specify the cell lengths and angles explicitly 

to get exactly the cell you want, or you can specify just the angles and relative lengths of the 

cell, which will then be enlarged automatically to contain whatever you choose to put inside 

it. For this example, we will do the latter, so select the last option and click Next. 

 

As mentioned, here we define exacly the angles of the cell, but any lengths we specify are 

relative lengths which will be scaled according to the number and density of the molecules we 

choose to put in the cell. We will leave them as they are for now, so we will end up with a 

cubic cell with some side length l. 
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The Disorder Builder normally permits a partitioning scheme (see Section XXX ) to be 

selected in order to partition molecules up into different regions in the cell. When generating a 

cell, however, this is not possible, so we must choose the basic cell option and click Next. 

 

Next we must choose which models or components we wish to add into the new system. Here 

there is only one choice, the water model we created earlier, so select it ans press Next. 
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Finally, the most important step of the wizard is to define a policy for the insertion of each 

model we selected in the last step.  There are usually four options here; either a specific 

number of molecules or a specific density (more correctly a specific partition density), and 

exact number and density, or a relative number and exact density. Since our cell size is to be 

automatically determined, only one of those four options is available, Exact Number / 

Density, since both pieces of information are required in order to work out the final cell 

volume. So, choose the number of water molecules to add, say 200, and the density you want 

them to have in the cell. Press Finish and the system will then be built. 

 

 

Script 

When run from the command line the disorder builder always requires a model with a unit 

cell to be defined ï only through the GUI is the model created automatically. This script 

defines a basic cubic cell in a new model before the disorder builder is run with the second 

argument set to FALSE (which indicates that the cell size is not fixed and should be adjusted 

to suit the defined molecule contents) and also minimises the system a little before saving out 

coordinates and a forcefield expression for DL_POLY. 

 

newmodel("water");  

newatom(O);  

addhydrogen();  

setupcomponent( " both " , 1, 200, 1.0);  

 

 

newmodel("box");  

cell( 1.0,1.0,1.0 ,90,90,90);  

disorder( " None" , FALSE );  

 

loadff("spce.ff");  

mcminimise(20);  

sdminimise(20);  

 

saveexpression("dlpoly", "water.FIELD");  
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savemodel("dlpoly", "water.CONFIG");  

 

quit();  
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5.2. Building ɗ-Alumina from Basic Crystal Data 

Crystal structures are useful for many things, provided you can find them in electronic format. 

When you can't and are left with the bare crystallographic data in a paper things are slightly 

more troublesome. This was exactly my experience when working with ɗ-alumina ï the 

crystal information is readily available in a paper by Zhou and Snyder (Acta. Cryst. B, 47, 617 

(1991)), and hereôs how to make use of it. 

Create the Unit Cell 

First, we create the crystal cell in which to add our atoms. From the paper we see it is a 

monoclinic cell with ɓ = 103.83°, and side lengths a = 11.854, b = 2.904, and c = 5.622 Å. 

You may want to zoom out afterwards to get a proper look at the new cell. 

 Open the Cell Define Window 

  Add a unit cell to the model by checking the Has Cell? Checkbox, then go to 

the Define/View ABC page and set the cell lengths a, b, and c to 11.854, 

2.904, and 5.622 respectively. Set the cell angle ɓ to 103.83°, and click 

Define. 

 

Add Symmetry Unique Atoms 

There a five symmetry-unique atoms to add into the cell, which will in turn be used to 

generate the remaining 35 symmetry-related atoms to give the complete unit cell. To add the 

atoms we will use the Add Atom method in the editing tools available in the Build Window . 

Atom positions in the paper are given in fractional coordinates - we will create the atoms 

using these coordinates which will be converted to their órealô equivalents by Aten (according 

to the current cell) as we add them. 
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 In the Build Window  change the active element on the Edit  page to 

aluminium by clicking the periodic table button  and selecting it there. 

  On the Add Atom panel in the Tools page make sure Fractional Coordinates 

is checked and then enter the following sets of coordinates, clicking Add after 

each set is entered: 

 x = 0.9166, y = 0.0, z = 0.2073 

 x = 0.6595, y = 0.0, z = 0.3165 

 

 Go back to the the Edit  page and change the active element to oxygen by 

clicking the  button. Then, return to the Tools page and add three more 

atoms at the following fractional coordinates: 

 x = 0.8272, y = 0.0, z = 0.4273 

 x = 0.495, y = 0.0, z = 0.2526 

 x = 0.1611, y = 0.0, z = 0.0984 

 

Assign the Spacegroup and Pack 

To complete the model the spacegroup of the crystal must be set, so that generation of the 

symmetry-related atoms can be performed. This is all done on the Cell Define window. The 

spacegroup can be entered as either its numeric ID (as listed in the IUC Tables) or as the 

unformatted spacegroup name - ɗ-alumina belongs to spacegroup C2/m (number 12). 

Symmetry-related copies of the five atoms present in the cell can then be generated. Any 

overlapping atoms resulting from the application of the spacegroupôs generators are 

automatically removed. 

 Open the Cell Define Window again, and on the Spacegroup page enter the 

spacegroup as ñC2/mò or ñ12ò and press Set to assign the spacegroup to the 

model. Then, generate symmetry equivalent atoms by pressing the Pack button 
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Replicate Cell and Recalculate Bonds 

The basic crystal unit of ɗ-alumina isnôt too interesting on its own, so lets create a chunk to 

properly see the structure. Replicate the unit cell by 3 or 4 units in each positive direction (or 

more if you're feeling adventurous) and then calculate the bonding in the model. 

 Open the Cell Transform Window and on the Replicate page set each 

positive replication direction to 3 or 4.  Press the Replicate button to generate 

the new supercell. 

 Back in the Build Window , go to the Edit  page and Rebond the model. 
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Script 

 

newmodel("alumina");  

cell(11.854, 2.904, 5.622, 90, 103.83, 90);  

newatomfrac(Al,0.6595,0,0.3165);  

newatomfrac(Al,0.9166,0,0.2073);  

newatomfrac(O,0.8272,0,0.4272);  

newatomfrac(O,0.495,0,0.2526);  

newatomfrac(O,0.1611,0,0.0984);  

spacegroup("C2/m");  

pack();  

replicate(0,0,0,3,3,3);  

rebond();  
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5.3. Creating an NaCl/Water Two-Phase System (GUI) 

Itôs often necessary to create a larger system from a simple (or complex) unit cell, for example 

to generate bulk supercells of crystals, sufaces etc. The method outlined below shows how to 

do this for a simple crystal, and then extends this system to create a solid liquid interface. 

Create the Template Model 

First off, we will create a basic FCC template model which has a unit cell of exactly 1 Å, with 

atoms at {0,0,0}, {0.5,0.5,0}, {0.0,0.5,0.5}, and {0.5,0.0,0.5}, representing the basic positions 

of atoms in a face-centred cubic lattice. 

 Open the Cell Define Window 

  Add a unit cell to the model by checking the Has Cell? checkbox, then go to 

the Define/View ABC page and set the cell lengths a, b, and c to 1.0, then 

click Define. 

 Add the following four atoms to the model at the coordinates specified. 

Change the current element to Na with  Pick on the Edit  page in the Build 

Window, and use the Add Atom panel in the Tools page to create the atoms. 

x = 0.0, y = 0.0, z = 0.0 

x = 0.5, y = 0.5, z = 0.0 

x = 0.0, y = 0.5, z = 0.5 

x = 0.5, y = 0.0, z = 0.5 

 

Create Interpenetrating Secondary Lattice 
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We need a second FCC lattice on which the chlorine atoms will sit. We could add them all by 

hand, but there are easier ways. 

Ctrl-A

 

Select all the atoms in the model with the Ctrl -A shortcut, or go to the Edit  

menu and choose Select All. 

Ctrl-C Copy the current atom selection with Ctrl -C, or EditŸCopy. 

Ctrl-V Paste the copied atoms with Ctrl -V or EditŸPaste. 

 Open the Position Window and select the Flip  page. Here we can mirror the 

coordinates of the current atom selection about its centre of geometry. So, 

mirror it once in any one of the x, y, or z directions (, , or ). Do not 

deselect the atoms afterwards, since we still need to transmute them into 

chlorines. 

 On the Edit page in the Build Window, set the current element to chlorine with 

 Pick, and then click  Transmute Sel. 

 

Scale and Replicate Unit Cell 

We wish to scale the cubic unit cell of the model (currently with side length l = 1.0 Å) to 

correspond to the unit cell of sodium chloride (l = 5.628 Å). The cell can be scaled by a 

different amount in each Cartesian axis, but since we want to end up with a cubic cell we must 

scale each axis by the same amount. 

Once the model represents proper the basic sodium chloride unit cell we can replicate it to 

create a larger system. Aten can replicate a basic cell by any integer or non-integer amount 

along each of the three principal cell axes, but here we will stick to integer amounts. The 

Replicate method also allows specification of both negative and positive replication amounts 

for each direction. Note that the values given in the Replicate page represent the total size 

which we require, so input values (negative/positive) of {0,0,0} and {1,1,1} will result in an 

unchaged cell. 

 On the Cell Transform Window  go to the Scale page and enter a scale factor 
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of 5.628 for each of x, y, and z. Press the Scale button to resize the unit cell. 

Now, select the Replicate page and enter positive replication values of 5.0 for 

both x and z, and 2.0 for y, and press Replicate to create the supercell. 

 

Create an Interface 

It's a simple job to create an interface from the current system - all we need do is increase the 

cell dimension along the y direction (the cellôs b length). 

 Open the Cell Define Window, and either change the central number of the 

Matrix  page or the b value on the Define/View ABC page. If you replicated 

the y direction by 2.0 earlier, then the current value of b should be 11.238 Å. 

Change it to 22.5 to roughly double the volume of the cell and create an 

interface in the xz plane. 

Make a Water Model 

We will now create a water molecule in a separate model so we can add it in to the NaCl cell 

using the Disorder Builder. 

Main Toolbar Create a new, empty model (if you donôt have one already) with  

 In the Build Window  change the active element to oxygen on the Edit  

page by clicking  

Select the draw single atoms tool  Atom and click once somewhere in 

the empty model to create an oxygen 

Add hydrogens to the model by clicking AddH Model 
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Add Water to the NaCl Cell 

Itôs time to run the disorder builder on the system. Weôll instruct the builder to add water in to 

the extended NaCl cell, but only into the part which is empty. 

 Run the Disorder Builder wizard 

  

We wish to add in water to an existing system in this example, so choose the top option (Use 

Existing Model) and press Next. You then need to choose the target model for the builder, 

which is the extended NaCl system we just created.  Select it and press Next. 
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Now we choose the partitioning scheme for the system. We could be lazy and just choose 

ñNoneò, since the NaCl lattice should órejectô any water molecule we attempt to add over it. 

However, here we will choose an appropriate partitioning scheme for the task, ñSlabXZò. 

This will allow us to restrict water molecules to a specific y-range in the unit cell. Select 

ñSlabXZò and press the Scheme Options button to bring up the options dialog for the 

scheme. There you will see the start and end values of y for the slab (in fractional cell 

coordinates). The initial minimum limit of 0.4 is, luckily, appropriate for the system, but the 

upper bound needs to be set to 1.0. Press OK  when done and then Next. 

  

Finally, model selection and preparation. Select the water molecule from the list and press 

Next to get to the component setup page.  We must change the Target Partition of the water 

molecule to 2 (the slab we defined earlier), and then request that a Specific Density of 

molecules be inserted into this partition (the default of 1.0 g cm
ï3

 is fine). Once this 

information has been entered, press Finish to start the build. 
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Script 

The script below creates the water molecule as the first step to make life a little easier. 

 

newmodel("Water");  

newatom(O );  

addhydrogen();  

setupcomponent( " density " , 2, 0, 1.0);  

 

newmodel("fcc");  

cell(1,1,1,90,90,90);  

newatom(Na,0,0,0);  

newatom(Na,0.5,0.5,0);  

newatom(Na,0.5,0,0.5);  

newatom(Na,0,0.5,0.5);  

selectall();  

copy();  

paste();  

flipx();  

transmute(Cl);  

scale(5.628,5.628,5.628);  

replicate(0,0,0,5,2,5);  

setcell("b",28.12);  

disorder( " SlabXZ,end=1.0 " );  
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5.4. Building Ice I h from Crystal Information  (GUI)  

Similar in spirit to the alumina example (Section 5.2), here we create a single ice Ih crystal 

from the crystal information, and then replicate it to form a larger supercell. The crystal 

information used below is from Leadbetter et al., J. Chem. Phys., 82, 424 (1985), Table II 

(Structural parameters of ice at 5 K). 

Create the Basic Unit Cell  

First, we create the unit cell, which from the paper is orthorhombic with side lengths a = 

4.5019, b = 7.7978, and c = 7.328 Å. There a five symmetry-unique atoms to add into the cell. 

This might seem odd given that this doesn't add up to a whole number of water molecules, but 

one of the water molecules lays with its oxygen on a mirror plane, and so only needs one 

hydrogen to be specified. Atom positions in the paper are given in fractional coordinates - we 

will create the atoms using these coordinates which will be converted by Aten into their real 

(cell) coordinates automatically. 

 Open the Cell Define Window 

  Add a unit cell to the model by checking the Has Cell? Checkbox, then go to 

the Define/View ABC page and set the cell lengths a, b, and c to 4.5019, 

7.7978, and 7.328 respectively. Leave the cell angles all at 90°, and click 

Define. 

 In the Build Window  change the active element on the Edit  page to oxygen 

by clicking the  button. 

  On the Add Atom panel in the Tools page make sure Fractional Coordinates 

is checked and then enter the following sets of coordinates, clicking Add after 

each set is entered: 

x = 0.0, y = 0.6648, z = 0.0631 

x = 0.5, y = 0.8255, z = -0.0631 

Go back to the the Edit  page and change the active element to hydrogen by 

clicking the  button. Then, return to the Tools page and add three more 

atoms at the following fractional coordinates: 

x = 0.0, y = 0.6636, z = 0.1963 

x = 0.0, y = 0.5363, z = 0.0183 

x = 0.6766, y = -0.2252, z = -0.0183 
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Set the Spacegroup and Pack 

To complete the model the spacegroup of the crystal must be set so that generation of the 

symmetry-related atoms can be performed. 

 Open the Cell Define Window again, and on the Spacegroup page enter the 

spacegroup as ñCmc21ò or ñ36ò and press Set to assign the spacegroup to the 

model. Then, generate symmetry equivalent atoms by pressing the Pack button 

 

 



35 

Replicate Cell and Calculate Bonding 

The basic cell of ice Ih isnôt particularly interesting by itself, so we will replicate the cell to 

create a larger supercell, and then calculate bonds in the new model so that the hexagonal 

structure is clear to see. 

 On the Cell Transform Window  go to the Scale page and enter a scale factor 

of 5.628 for each of x, y, and z. Press the Scale button to resize the unit cell. 

Now, select the Replicate page and enter positive replication values of 5.0 for 

both x and z, and 2.0 for y, and press Replicate to create the supercell. 

 Back in the Build Window , go to the Edit  page and Rebond the model. 

 

 

Script 

 

newmodel("ice");  

cell(4.5019,7.7978,7.3280,90,90,90);  

newatomfrac(O,0,0.6648,0.0631);  

newatomfrac(O,0.5,0.8255, - 0.0631);  

newatomfrac(H,0,0.6636,0.1963);  

newatomfrac(H,0,0.5363,0.0183);  

newatomfrac(H,0.6766, - 0.2252, - 0.0183);  

spacegroup("Cmc21");  

pack();  

replicate(0,0,0,4,4,4);  

rebond();  
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5.5. Exporting Coordinates in Bohr (Filters) 

Aten works in units of Angstroms, but of course this does not suit every other computational 

code out there.  Many physics code allow (or require) input in units of Bohr. The simplest 

way of generating coordinates in Bohr rather than Angstroms is to write a custom filter to 

output the data in the units that you want, converting to/from Angstroms on the fly. This 

examples takes the existing xyz filter and creates a new óxyzbohrô filter that does reads and 

writes in Bohr (note that Aten still works in Angstroms, however).  

Firstly, copy the xyz  filter that comes with Aten, probably in 

/ usr/share/aten/data/filters  on Linux/Mac, or C: \ Program Files \ Aten N.MMM  

on Windows, and copy this to your user filter directory. On Linux/Mac this is 

~/.aten/filters , while on Windows this will be a directory called aten  in your user 

home in Documents and Settings. Rename your copy of the file to xyzbohr . 

To make this new filter file read and write in units of Bohr we need to simply divide or 

multiply by 0.5292, depending on whether weôre writing or reading the coordinates. SO, 

begin by changing the import model  section (around line 23) to read: 

 

i = newatom(e, rx* 0.529 2, ry * 0.529 2, rz * 0.529 2);  

 

So this just converts the units of Bohr in the file to Angstroms on input, right? The 

exportmodel  section must be modified as well (around line 38): 

 

for (atom i=m.a toms; i != 0; ++i) writelinef("% - 8s  %12.6f %12.6f %12.6f  

%12.6f \ n",i.symbol,i.rx*0.529 2,i.ry*0.529 2,i.rz*0.529 2,i.q);  

 

The importtrajectory section can be modified in a similar way, or can be removed if it is not 

required. 

As it stands, this new xyzbohr  filter will óhideô the original xyz  filter since both the 

nicknames and IDs are the same, and so they must be changed in the importmodel  and 

exportmodel  headers (and the importtrajectory  if it is still there). Simply changing all 

occurrences of óxyzô to something like óxyzbô is enough, as well as choosing an ID for the 

new filter which is not currently in use (something above 100 is safe). 

The next time Aten is run the user filter directory will be searched and the new xyzbohr  

filter will be loaded ready for use, just as the normal stock of filters are. 

The entire new filter file looks like this: 

 

# Bohr XYZ coordinates files (for v1.2+)  

# Created:       19/07/2011  

# Last modified: 19/07/2 011  

# ChangeLog:  

 

filter(type="importmodel",name="XMol XYZ Coordinates (in Bohr)", nickname="xyzb", 

extension="xyzb", glob="*.xyzb", id=30)  

{  

        # Variable declaration  
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        int natoms,n,m;  

        string e,title;  

        double rx,ry,rz,q;  

        atom i;  

 

        # Read data  

        while (!eof())  

        {  

                readline(natoms);  

                getline(title);  

                newmodel(title);  

                for (n=1; n<=natoms; ++n)  

                {  

                        readline(e, rx,ry,rz,q);  

                        i = newatom(e, rx/0.529, ry/0.529, rz/0.529);  

                        i.q = q;  

                }  

                rebond();  

                finalisemodel();  

        }  

}  

 

filter(type="exportmodel",name="XMol XYZ Coordinates (in Bohr)", 

extension="xyzb", glob="*.xyzb", nickname="xyzb", id=30)  

{  

        # Variable declaration  

        model m = aten.frame;  

 

        writeline(m.natoms);  

        writeline(m.name);  

        for (atom i=m.atoms; i != 0; ++i) writelinef("% - 8s  %12.6f %12.6f %12.6f 

%12.6f \ n",i.symbol,i.rx*0.529,i.ry*0.529,i.rz*0.529,i.q);  

}  
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5.6. Calculate Average Coordinates (CLI) 

This example takes the supplied water trajectory and determines the average coordinates of all 

the individual water molecules. Note that no accounting for the periodicity of the system is 

taken into account. 

 

vector xyz[aten.model.natoms];  

int nframes = aten.model.nframes;  

int natoms = aten.model.natoms;  

printf("N umber of frames is %i \ n", nframes);  

for (model f = aten.model.frames; f; ++f)  

{  

 for (int n=1; n<=natoms; ++n) xyz[n] += f.atoms[n].r;  

}  

for (int n=1; n<=natoms; ++n) xyz[n] = xyz[n] / nframes;  

model f = aten.model.frames;  

newmodel("Average");  

for (int n=1; n<= natoms; ++n)  

{  

newatom(f.atoms[n].z, xyz[n] .x, xyz[n].y, xyz[n].z);  

}  

 

Copy and save this to a file named avgeom.txt . 

To run the example: 

 

aten -- zmap singlealpha  data/test/water66 - spcfw.CONFIG  

- t data/test/water66 - spcfw.HISu - s avgeom.txt  
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5.7. Self-Contained Liquid Chloroform  Builder  (Script) 

This script (installed in the $ATENDATA/scripts  directory) is an example of a completely 

self-contained script, depending on no external model or forcefield files. The chloroform 

model is built by hand, and the necessary forcefield is constructed in the script itself, before 

being used to create a box of liquid chloroform. Only the density of the liquid and the desired 

number of molecules are required in order to build the system, since the molecular volume is 

worked out from the density and the mass. 

# Build chloroform system  

 

# First, create chloroform model by transmuting a methane molecule.  

# Since C - Cl distances will then be too short, we lengthen them afterwards  

newmodel("chloroform");  

newatom(C);  

addhydrogen();  

select(3,4,5);  

transmute(Cl);  

for (int n=3; n<6; ++n) setdistance(1,n,1.758);  

 

# Set number of molecules and density required (g/cm3)  

setupcomponent("both", 1, 100, 1.483);  

 

# Create a model with a basic unit cell -  the disorder builder will adjust its 

size as necessary  

newmodel("box");  

cell(1.0,1.0,1.0,90,90,90);  

disorder("None", FALSE);  

 

# Construct new forcefield (using AMBER params)  

newff("chloroformff");  

units("kj");  

# Taken from files at http://www.pharmacy.manchester.ac.uk/bryce/amber  

typedef(1,"CZ","CZ",C," - Cl(n=3 ), - H","Chloroform carbon");  

typedef(2,"HZ","HZ",H," - &1","Chloroform hydrogen");  

typedef(3,"Cl","Cl",Cl," - &1","Chloroform chlorine");  

interdef("lj",1, - 0.3847,4.184*0.1094, 1.9080*2.0/2.0^(1.0/6.0));  

interdef("lj",2,0.2659,4.184*0.0157, 1.187*2.0/2.0^(1.0/6. 0));  

interdef("lj",3,0.0396,4.184*0.3250, 2.0*2.0/2.0^(1.0/6.0));  

bonddef("harmonic","CZ","HZ",2845.12,1.1);  

bonddef("harmonic","CZ","Cl",1944.7232,1.758);  

angledef("harmonic","HZ","CZ","Cl",318.8208,107.68);  

angledef("harmonic","Cl","CZ","Cl",650.1936,111.3);  

finaliseff();  

ffmodel();  

 

# Minimise our new system a little  

mcminimise(100);  

 

savemodel("dlpoly", "chloroform.CONFIG");  

saveexpression("dlpoly", "chloroform.FIELD");  

quit();  
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5.8. Generating Images Without the GUI (CLI)  

Sometimes it's useful to quickly generate images for a system from the command line, either 

because the system is prepared from the command line, or because generating hundreds of 

images through the GUI is insanely repetetive. To quickly save a picture of a system in it's 

óstandardô view orientation (i.s. as you would see it if you loaded it into the GUI) you can do 

the following: 

 

aten data/test/cellulose.cif - c 'savebitmap("png", "cellulose.png"); quit();'  

 

Doing this will load the cellulose model, save an image of it, and then quit without ever 

starting the GUI. By default, the size of a saved image is 800x600, but optional arguments to 

the savebitmap  command allow this to be set explicitly.  
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5.9. Calculating a Torsion Energy Profile (CLI)  

This example demonstrates a simple energy analysis procedure in which we load a model and 

perform a scan of a geometric parameter, calculating the energy at each step. The methanol 

model and OPLS-AA forcefield (both supplied with Aten) are used by the command, but of 

course can easily be substituted with your own choices. The command first sets the 

electrostatic calculation method to be the simple Coulomb sum (since the methanol model is 

non-periodic) and prior to the loop starting a text header is written. The loop iterates a 

variable 'phi' over the range -180 to +180 degrees in steps of 5, and is used to set the torsion 

angle between atoms 2, 1, 4, and 6 (corresponding to one of the H-C-O-H torsions in the 

model). A line of output is written for each torsion angle considered, providing the total 

torsion, van der Waals, and electrostatic energy of the system at this geometry. 

 

aten -- ff oplsaa. ff data/test/methanol.inp - q 

- c 'ate n.prefs.elecmethod = "coulomb";  

    printf("Torsion Angle   E(Torsion)      E(VDW)     E(Coulomb) \ n");  

    for (double phi = - 180.0; phi <= 180.0; phi += 5) {  

    settorsion(2,1,4,6,phi);  

    printf("%12.6f %12.6f %12.6f %12.6f \ n", phi, aten.model.torsionenergy(), 

aten.model.vdwenergy(), aten.model.elecenergy()); } quit();'  

 

Note that the use of the - q option means that only fundamental error messages and user 

output (through the printf statements in the command) is printed - all of Atenôs other working 

information is suppressed. 
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5.10. Running a Script on Many Models (CLI/Batch ) 

aten -c 'loadscript("test.script","ascript");' --keepnames *.gro --batch  

-c 'runscript("ascript");' 
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5.11. Saving GAMESS-US Input with Options (CLI)  

 

 

~/src/aten/src/aten chloroprene-1.xyz chloroprene-2.xyz piperidine-1.xyz 

piperidine-2.xyz piperidine-capped-cr.xyz --export 

"gamusinp,dfttyp=B3LYP,basis_gbasis=MCP-DZP,statpt_nstep=200" --batch -c 

'mopacminimise();' 
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5.12. Printing all Bond Distances in a Model (CLI) 

aten data/test/methanol.inp -c 'for (bond b = aten.model.bonds; b; ++b) printf("Geometry = 

%f\n", geometry(b.i,b.j));' 
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6.Command Line Usage 

From a shell, running Aten with no arguments will start up the code in GUI. If model files are 

provided on the command line, these will be loaded in so that, when the GUI starts, they may 

be hacked apart according to your desired tastes. The command-line is also a powerful way of 

editing without using the GUI at all. What follows is a description of the usage of command-

line arguments, and a list of all recognised arguments. 

6.1. Switch Order 

Two important things to consider. Firstly, short options (e.g. ó- bô, ó- dô etc.) may not be 

concatenated into one long specification of a short option (i.e. ó- bdô) - they must be given 

separately as ó- b - dô or they will not be recognised. Secondly, the order of the given 

switches is important since their meaning is applied or acted out immediately. For example: 

 

bob@pc:~>  aten -- nobond test1.xyz test2.xyz  

 

will load the models ótest1.xyz ô and ótest2.xyz ô, preventing recalculation of bonds 

between atoms in both. However: 

 

bob@pc:~>  aten test1.xyz -- nobond test2.xyz  

 

will only prevent recalculation of bonds for the second model. The reason for acting on 

switches and arguments in the order they are encountered on the command line is to allow for 

flexibility, especially when using Aten as a non-graphical processor. 

Note: The position of debug switches or those affecting the verbosity of the program has no 

bearing on the timeliness of their effect ï they are dealt with first by Aten regardless of where 

they appear in the programôs arguments. 

6.2. Switches 

A 

-- atendata  <dir>  

Tells Aten to use the specified dir  as its data directory (where filters etc. are stored). This 

overrides the ATENDATA shell variable. 

B 

- b, -- bohr  

Specifies that the unit of length used in any models and grid data that follow is Bohr rather 

than Å, and should be converted to the latter. 
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-- batch  

Enter batch processing  mode, modifying and saving models to their original filenames. See 

Section 6.3 for details and a list of other modes.  

-- bond  

Force recalculation of bonding in loaded models, regardless of whether the filter used any of 

the rebond commands (see the list of bond-related commands in Section 9.2). 

C 

- c <commands>, -- command <commands> 

Provides a command or compound command to execute. Commands should be enclosed in 

single quotes (to prevent the shell from misquoting any character strings) and individual 

commands separated with semicolons. Commands provided in this way can be used to set up 

Aten in the way you want it from the command line, perform operations on model files before 

loading the GUI, or perform operations on model files without loading the GUI at all. 

For example, to start the GUI with a new model named ócubeô that has a cubic cell of 30 Å 

side length: 

 

bob@pc:~>  aten - c 'newmodel("cube"); cell(30,30,30,90,90,90);'  

 

Similarly, to load a model and make a duplicate copy of the atoms (pasted into the same 

model): 

 

bob@pc:~>  aten original.xyz - c 'selectall(); copy(); paste(10,10,10);'  

 

In both cases the GUI initialises itself without being told, but this can be prevented with the 

quit  command. Consider the last example ï to save the newly-expanded model and quit 

without ever launching the GUI: 

 

bob@pc:~>  aten original.xyz - c 'selectall; copy; paste(10,10,10); 

savemodel("xyz ", "pasted.xyz"); quit;'  

 

Multiple sets of commands may be given: 

 

bob@pc:~>  aten source.xyz - c 'selectall; copy' ta rget.xyz - c 'paste(10,10,10);'  

 

Take care here, since the commands provided act on the current model, i.e. the one that was 

most recently loaded. Commands are available that select between the loaded models ï see 

the list of model-related commands in Section 9.22. 

-- cachelimit <limit>  
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Sets the size limit for trajectory loading, in kilobytes. If an entire trajectory will fit into this 

cache, all frames in the trajectory are loaded immediately. If not, frames will be read from 

disk as and when required. 

-- centre  

Force translation of non-periodic models centre-of-geometry to the origin, even if the centre  

command was not used in the corresponding filter. 

D 

- d [<type>], -- debug  [type ]  

Enables debugging of subroutine calls so that program execution can be traced, or enables 

extra debug output from specific types of routines (if type  is given). Warning - this creates a 

lot of output, most of which is incomprehensible to people with their sanity still intact, but is 

useful to track the program up to the point of, say, a hideous crash. Valid type  values are 

listed in Output Types in Section 16.13. 

-- double <name=value>  

Creates a ófloatingô variable name which is of type ódoubleô and that can be accessed from 

any subsequent script, command, or filter. Note that declarations of variables with the same 

name made in scripts, commands and filters will override any passed value names in order to 

avoid conflicts and breaking of existing filters and scripts. The intended use is to be able to 

pass values easily from the command-line into scripts or one-line commands. 

For example, in a bash shell: 

 

bob@pc:~>  for num in 10.0 50.5 100.0; do aten -- double d=$num - c 'printf("Val ue 

is %f \ n", d);  quit();' done  

 

E 

-- export <nickname>  

Enter export  mode, where each model specified on the command line is loaded and saved in 

the format corresponding to the <nickname>  specified. If specified in conjunction with --

batch , batch export mode is entered instead, with commands run on models before being 

saved to the new format. See Section 6.3 for details and a list of other modes.  

-- exportmap <name=element,...>  

Manually map assigned atom typenames in an expression to the names defined here when 

expressions are written to a file. For example: 

 

bob@pc:~>  aten -- ff spc.ff data/test/water.xyz -- exportmap "OW=Ospc,H=Hspc" - c 

'saveexpression("dl poly", "water.FIELD"); quit();'  
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writes the water forcefield with the OW and HW atomtype names mapped to Ospc and Hspc  

respectively. 

-- expression <file>  

Loads the specified file  as if it were an expression. 

F 

- f <nickname>, -- format <nickname>  

For any forthcoming model files provided as arguments on the command line, the specified 

model import filter is used to load them, regardless of their filename extension (or, indeed, 

actual format). Since Aten tends not to determine file formats by looking at their content, this 

is useful for when you know that file is in a particular format, but with an extension that 

doesn't help Aten recognise it as such. 

-- ff <file>  

Loads the specified forcefield file, making it the current forcefield. If the desired forcefield is 

present in either Atenôs installed data/  directory or in your own .aten/ff  directory (see 

Section 4.2), then just the filename need be given as Aten searches these locations by default. 

-- filter <file>  

Load the specified file  as if it were a filter file, installing any filters defined within it. Any 

filters already loaded that have the same ónicknameô, óidô etc. will be hidden by those loaded 

from file . See Section 11.1.3 for more information on overriding existing filters. 

-- fold  

Force folding of atoms to within the boundaries of the unit cell (if one is present) in loaded 

models, even if the command fold  was not used in the corresponding filter. 

G 

- g <file>, -- grid <file>  

Loads the specified grid data file , associating it to the current model, and making it the 

current grid. A model (even an empty one) must exist for a grid to be loaded. 

H 

- h, -- help  

Show the possible command-line switches and a short description of their meaning. 

I  

- i, -- interactive  
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Starts Aten in interactive mode, where commands are typed and immediately executed. The 

GUI is not started by default, but may be invoked. 

-- int <name=value>  

Creates a ófloatingô integer variable name. See the -- double  switch for a full description. 

K 

- k, -- keepview  

Preserves the last stored view of models when the GUI starts, retaining any model rotations 

and camera transformations performed in scripts or on the command line (normally, the view 

is reset to display the entire model on startup). 

-- keepnames  

If specified, for each model loaded the original atom names in the file will be preserved as a 

series of forcefield types generated within a new forcefield created specifically for the model. 

Elements are still determined from conversion of the atom names, and may still be mapped 

with the -- map option. This option is useful for quickly creating a skeleton set of forcefield 

types from an existing model with type names, or to allow quick import and export of typed 

configurations without requiring the original forcefield file to be loaded. 

Note that the -- keeptypes  and -- keepnames  switches are mutually exclusive. 

-- keeptypes  

If specified, for each atom name converted to an element using a forcefield name match, the 

corresponding forcefield type will be assigned to the atom and fixed. Like the -- keepnames  

switch, this is useful for preserving atom type data when importing certain models which do 

not store element information. 

Note that the -- keeptypes  and -- keepnames  switches are mutually exclusive. 

M 

- m <name=element,...>, -- map <name=element,...>  

Manually map atom typenames occurring in model files to elements according to the rules 

defined here. For example: 

 

bob@pc:~> aten -- map 'CX=C,N_=P'  

 

will result in atoms called CX being mapped to carbon, and atoms called N_ mapped to 

phosphorus (for whatever reason). These mappings are attempted prior to any z-mapping 

scheme defined in the filter, and so will take precedence over standard typename-to-element 

conversions. 

N 
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- n 

Create a new, empty model. 

-- nobond  

Prevent recalculation of bonding in loaded models, overriding filter directives. This basically 

means that, if a filter tries to run the rebond  command, then specifying -- nobond  will 

prevent it. 

-- nocentre  

Prevent translation of non-periodic models centre-of-geometry to the origin, overriding filter 

directives. 

-- nofold  

Prevent initial folding of atoms to within the boundaries of the unit cell (if one is present) in 

loaded models, overriding the use of the fold  command in the corresponding filters. 

-- nofragments  

Prevent loading of fragments from both standard and user locations on startup. 

-- nofragmenticons  

Prevent generation of fragment icons, used in the Fragment Library Window (see Section 

7.13). 

-- noincludes  

Prevent loading of global includes on startup. 

-- nolists  

Prevent the use of OpenGL display lists for rendering.  Simple vertex arrays will be used 

instead. Try this option out if rendering is corrupt or Aten crashed unexpectedly on startup. 

The rendering will be slower, but more compatible. 

-- nopack  

Prevent generation of symmetry-equivalent atoms from spacegroup information in loaded 

models, overriding any occurrences of the pack  command is used in the corresponding filter. 

-- nopartitions  

Prevents loading of partitions on startup. 

-- noqtsettings  

Donôt read in any system-stored Qt settings on startup (such as window positions, toolbar 

visibilities etc.) using the defaults instead. 
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P 

-- pack  

Force generation of symmetry-equivalent atoms from spacegroup information in loaded 

models, even if the pack  command was not used in the corresponding filter. 

-- pipe  

Read and execute commands from piped input on startup. 

-- process  

Enter process mode, where commands are run on models but no changes are saved ï instead, 

the GUI is started once all commands have been executed. See Section 6.3 for details and a 

list of other modes.  

Q 

- q, -- quiet  

Prevents nearly all text output from Aten, including error messages and the like, but does 

allow printing of user output via the printf  command in scripts and commands passed with 

-- command. Useful in order to print clean data to a file or standard output. 

S 

- s <file>, -- script <file>  

Specifies that the script file is to be loaded and run before moving on to the next command-

line argument. A script file is just a plain text file that contains sequence of commands to be 

executed, written in the command language style (see Section 8.1). 

-- string <name=value>  

Creates a ófloatingô string variable name. See the -- double  switch for a full description. 

T 

- t <file>, -- trajectory <file>  

Associates a trajectory file with the last loaded / current model. 

U 

- u <nlevels>, -- undolevels <nlevels>  

Set the maximum number of undo levels per model, or -1 for unlimited (the default). 

V 

- v, -- verbose  
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Switch on verbose reporting of program actions. 

-- vbo  

Attempt to use OpenGL vertex buffer objects when rendering, for maximum performance. 

Z 

- z <maptype>, -- zmap <maptype>  

Override the names to elements z-mapping style defined in file filters. For a list of possible 

mapping types see ZMapping Types in Section 16.16. 

6.3. Batch Processing Modes 

Aten has several batch or óofflineô processing modes that do not need the GUI to be invoked. 

These permit calculations, analyses or processes to be performed on multiple models in one 

simple command. Most work by storing any commands or command sequences supplied with 

-- command until all models are loaded, and then running the commands on each loaded 

model in sequence. The modes are as follows: 

Batch Mode 

Invoked by the -- batch  switch, this mode runs all commands provided on all models, once 

the last model has been loaded. The models are then saved in their original format to the same 

filename. Note that, if the an export filter does not exist for the original model file format, 

changes to that model will not be saved. It is advisable to work on a copy of the model files 

when using this command, or to use batch export mode to save to a different format in order 

to preserve the original files. The GUI is not automatically started in batch mode. 

For example, to transmute all iron atoms into cobalt for a series of xyz files named 

ócomplex_001.xyz ô, ócomplex_002.xyz ô etc. 

 

bob@pc:~>  aten -- batch - c 'select(Fe); transmute(Co);'  complex_*.xyz  

 

Export Mode 

Invoked by the -- export  switch, in export mode each model file specified on the command 

line is loaded and immediately saved in the format specified by the provided nickname, 

allowing multiple files to be converted to a different format at once. The GUI is not 

automatically started in export mode. 

For instance, to convert three DL_POLY CONFIG files and an xyz into mol2 format: 

 

bob@pc:~>  aten -- export mol2 bio1.CONFIG bio2.CONFIG watercell.CONFIG random.xyz  
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If specified in conjunction with the -- batch  switch, batch export mode is entered instead, 

and any supplied commands are executed on each loaded model file before it is saved. The 

original model files are not modified. 

Batch Export Mode 

Invoked by providing the -- batch  and -- export  switches together, batch export allows a 

series of commands to be run on a set of loaded models, the results of which are then saved in 

new files in the model format provided to the -- export  switch.  The GUI is not 

automatically started in batch export mode. 

Letôs say that you have a directory full of xyz files that you wish to energy minimise with 

MOPAC2009 (see Section 14.2), centre at zero, and then save as input to GAMESS-US. This 

can be achieved with the following command: 

 

bob@pc:~>  aten -- export gamusinp -- batch ïc ómopacminimise(); selectall(); 

centre();ô *.xyz  

 

Various export options for the GAMESS-US filter (e.g. method type, basis set) can be set at 

the same time. See how to set filter options in Section 11.1.5, and Section 5.11 for an 

example. 

Process Mode 

Similar to the -- batch  switch, in that all commands supplied with -- command are executed 

on each model, but in this case the results are not saved, and the GUI starts once processing is 

complete.
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7.The GUI 

7.1. Overview 

Atenôs main window is predominantly taken up with the rendering canvas where model(s) are 

displayed. Multiple models may be displayed simultaneously ï the ócurrentô model (i.e. the 

one to which all editing / data operations are send) always has a black box drawn around it. A 

single toolbar sits above the canvas providing quick access to file, edit, and select actions. All 

other functionality is contained with various tool windows. These tool windows are accessed 

by the ToolBox widget, which by default is the only window displayed on startup (if it is not 

visible, you can raise and centre it on the main window from the menu item SettingsŸShow 

Toolbox). At the foot of the window is a status bar reflecting the content of the current model, 

listing the number of atoms and the number of selected atoms (bold value in parentheses, but 

only if there are selected atoms), the mass of the model, and the cell type and density (if the 

model is periodic). 

 

Figure 7-1 Atenôs main window and toolbox 

The edges of the main window, around the canvas, are standard (Qt4) dock areas, in which the 

toolbox and any of the tool windows can be placed. Once you have the various subwindows 

set up how you like them, press SettingsŸStore Default Window State to remember these 

settings for when Aten next starts.
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7.2. Mouse Control 

Each of the mouse buttons has a different óstyleô of action on the canvas, each of which can be 

set to the userôs taste in the preferences (menu item SettingsŸPreferences on 

Linux/Windows). In addition the Shift, Ctrl , and Alt  keys modify or augment these default 

actions performed by the mouse. Standard settings out of the box are: 

Table 7-1 Mouse Button Actions 

Button Key Modifier  Action 

Left  None 

Click on individual atoms to select exclusively 

Click-hold-drag to exclusively select all atoms within 

rectangular region 

 Shift 

Click on individual atoms to toggle selection state 

Click-hold-drag to inclusively select all atoms within 

rectangular region 

 Ctrl 

Click on individual atoms to toggle selection state 

Click-hold-drag to inclusively deselect all atoms within 

rectangular region 

Right None 

Click-hold-drag to rotate camera around model 

Click on atom to show context (Selection) menu 

 Shift 
Click-hold-drag to rotate view around z-axis (perpendicular to 

plane of screen) 

 Ctrl Click-hold-drag to rotate selection in local (model) space 

 Ctrl+Shift 
Click-hold-drag to rotate selection around z-axis in local 

(model) space 

Middle None Click-hold-drag to translate camera 

 Ctrl Click-hold-drag to translate selection in local (model) space 

7.2.1. Manipulating the View 

At its most basic Atenôs main view acts as a visualiser allowing models to be rotated, zoomed 

in and out, and drawn in various different styles. By default, the right mouse button is used to 

rotate the model in the plane of the screen (right-click and hold on an empty area of the 

canvas and move the mouse) and the mouse wheel zooms in and out. Note that right-clicking 

on an atom brings up the atom context menu (equivalent to main windowôs Selection menu). 

The middle mouse button translates the model in the plane of the screen ï again, click-hold 

and drag. 

These rotation and translation operate only the position and orientation of the camera, with no 

modifications made to the actual coordinates of the model. The view can be reset at any time 

from the main menu (ViewŸReset) or by pressing Ctrl -R. Both the main menu 

(ViewŸStyle), the main toolbar, and the shortcuts Ctrl -1 to Ctrl -5 allow the drawing style of 

models to be changed between stick, tube, sphere, scaled sphere, and individual. The last 

option allows different view styles to be set for different atoms. 
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The Ctrl  key changes the normal behaviour of the rotation and translation operations and 

forces them to be performed on the coordinates of the current atom selection instead of the 

camera. The centroid of rotation is the geometric centre of the selected atoms. 

7.2.2. Atom Selection 

Atom selection or picking is performed with the left mouse button by default - single-click on 

any atom to highlight (select) it. Single-clicks perform óexclusiveô selections; that is, all other 

atom(s) are deselected before the clicked atom is (re)selected. Clicking in an empty region of 

the canvas deselects all atoms. Clicking on an empty space in the canvas, holding, and 

dragging draws a rectangular selection region - releasing the mouse button then selects all 

atoms within this area. Again, this selection operation is exclusive. Inclusive selections 

(where already-selected atoms are not deselected) are performed by holding the Shift key 

while performing the above operations. Furthermore, single-clicking on a selected atom while 

holding Shift will deselect the atom. 
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7.3. Keyboard Shortcuts 

Shortcut Action Description 

Escape Box Select Return to basic box-select interaction mode 

Ctrl-A Select All Select all atoms in the current model 

Ctrl-C Copy Copy the current atom selection to the clipboard 

Ctrl-Alt -C Centre Selection Centre the current atom selection at {0,0,0} 

Ctrl-D Deselect All Deselect all atoms in the current model 

Ctrl-Delete Delete Delete the current atom selection 

Ctrl-F Fold Atoms Fold all atoms into the unit cell 

Ctrl-Shift-F Fold Molecules Fold atoms into the unit cell, keeping molecules intact 

Ctrl-H Hide Selection Hide all selected atoms 

Ctrl-Shift-H Show All Atoms Unide any hidden atoms 

Ctrl-I Invert Selection Toggle the selection state of all atoms 

Ctrl-N New Create a new, empty model 

Ctrl-O Open Load an existing model into Aten 

Ctrl-P Play/Pause Play / pause current trajectory 

Ctrl-R Reset View Reset the camera for the current model 

Ctrl-S Save Save the current model under its original filename 

Ctrl-V Paste Paste the contents of the clipboard to the current model 

Ctrl-X Cut Copy the current selection to the clipboard and delete it 

Ctrl-Y Redo Redo last undone operation 

Ctrl-Z Undo Undo last operation 

Ctrl-1 Stick View models as sticks 

Ctrl-2 Tube View models as tubes 

Ctrl-3 Sphere View models as tubes and spheres 

Ctrl-4 Scaled View models as tubes and scaled spheres 

Ctrl-5 Individual View models according to atomôs assigned styles 

Ctrl-- Zoom Out Zoom out 

Ctrl-+ Zoom In Zoom in 

Ctrl-Alt -< First Frame Jump to first frame of current trajectory 

Ctrl-Alt -> Last Frame Jump to last frame of current trajectory 

Ctrl-Right Next Model  

F8 Detect H-Bonds Toggle detection and display of hydrogen bonds 

F10 Quick Command Raise a dialog window allowing a quick command to be run 
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7.4. The Main Toolbar 

 

The main toolbar provides quick access to model load / save, edit, and selection operations. 

Left to right these icons are: 

Icon Action Shortcut Description 

 
New Ctrl-N Create a new, empty model 

 
Open Ctrl-O Load an existing model into Aten 

 
Save Ctrl-S Save the current model under its original filename 

 
Save As  Save the current model under a different filename 

 
Close  Close the current model (prompting to save first if 

changes have been made) 

    

 
Copy Ctrl-C Copy the current atom selection to (Atenôs internal) 

clipboard 

 
Cut Ctrl-X Copy the current atom selection to the clipboard and then 

delete it 

 
Paste Ctrl-V Paste the contents of the clipboard to the current model at 

the original coordinates. The pasted atoms then become 

the current selection. Note that pasted atoms are not 

translated to avoid overlap with existing atoms. 

 
Delete Ctrl-Delete Delete the current atom selection 

    

 
Stick Ctrl-1 Atoms are not explicitly drawn unless they possess no 

bonds, bonds are drawn using simple lines 

 
Tube Ctrl-2 Atoms and bonds are drawn as tubes 

 
Sphere Ctrl-3 Atoms are drawn as uniformly-sized spheres, with bonds 

drawn as tubes 

 
Scaled Ctrl-4 Atoms are drawn as spheres whose size depends on their 

atomic radii, bonds are drawn as tubes 

 
Individual Ctrl-5 Each atom is drawn according to its own assigned style 

    

 
Box Select Escape Atoms may be (de)selected by clicking on them 

individually, or selected en masse with a click-hold-drag 

 
Molecule 

Select 

 Bound fragments are selected by clicking on a single 

atom within that fragment 

 
Element 

Select 

 Clicking on a single atom selects all atoms of the same 

element 

 
Expand 

Selection 

 The current selection is expanded by following bonds 

attached to any select atoms 

 
Invert 

Selection 

Ctrl-I Toggle the selection state of all atoms 
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7.4.1. The Mouse Toolbar 

There is only one other toolbar in (newer versions of ) Aten ï the Mouse toolbar. For multi-

button mice each button can be assigned an invidual action (select, rotate model etc.). For 

those who use single-button rats, this toolbar changes the function of the first (or left) button 

between select / interact, rotate model, and translate model. Selecting these buttons overwrite 

the stored action for the left button in the Preferences. 

 

Icon Shortcut Action 

 
F1 The left button selects and interacts with atoms 

 
F2 The left button rotates the view or selection 

 
F3 The left button translates the view or selection 
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7.5. The ToolBox 

The ToolBox provides access to most of Atenôs functionality, allowing various different 

subwindows to be shown (and hidden). 

 

Figure 7-2 The ToolBox Window 

Button Window Function / Contents 

 List of models currently loaded 

 List of atoms in the current model 

 Runs single commands; Provides interactive shell; Load & run scripts 

 Edit Z-matrix for the current model 

 Draw atoms, chains of atoms, and bonds; Rebond & clear bonds 

 Transform the current atom selection (e.g. flip, rotate, matrix multiply) 

 Access to molecular fragments when in fragment drawing mode 

 Position the current atom selection (e.g. shift, translate, centre) 

 Define / create cell for the current model 

 Transform the cell for the current model 

 Run the Disorder builder 

 Measure distances and angles; Edit geometry of current atom selection 

 Load / edit forcefields; Perform geometry optimisation of models 

 Advanced atom selection tools 

 Grid manipulation and editing 

 Glyph manipulation and editing 

 Visualisation of molecular vibrations (if present) 

 Visualisation of associated trajectory (if present) 
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7.6. Atom List Window  

The Atom List window provides a list of all atoms in the current model or frame, displaying 

elements, charges, and positions. If patterns have been defined for the model (see Section 

10.3), the atoms in the list will be grouped according to their encompassing pattern, otherwise 

they are listed in one continuous run by ascending ID. 

 

Figure 7-3 Atom List Window  

Atom Selection 

The selection of items in the atom list mirrors the selection in the current model - 

(de)selecting atoms in one will also (de)select them in the other. If patterns are defined, 

(de)selecting the pattern name in the list (de)selects all atoms making up the pattern. 

Changing the Order of Atoms 

The four buttons at the foot of the atom list allow the current selection of atoms to be moved 

up and down the list, useful for reordering atoms into a specific sequence. Selected atoms can 

be shifted up/down the list one place at a time, or all moved to the top or bottom of the list at 

once. In the latter case the order of the original selection is preserved. 
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7.7. Build Window  

The primary function of the Build window is to allow for drawing, deletion, and transmuting 

of individual atoms and bonds using the mouse, along with drawing and automatic creation of 

bonds. 

 

Figure 7-4 Build Window ï Edit controls 

The top half of the Edit  page of the window provides tools to draw individual atoms, chains 

of atoms, and molecular fragments, allow the deletion and transmutation of atoms, and 

provide the ability to add hydrogen atoms automatically to atoms (or the whole model). Select 

the relevant tool, and simply click on atoms in the main view. The element of new atoms 

when drawing atoms or chains (as well as the transmutation target element) is determined by 

the currently-selected element button. The bottom half provides tools to draw individual 

bonds between atoms, or to calculate bonds automatically. Drawing a bond requires pairs of 

atoms to be clicked sequentially once the tool is activated. 

 

Figure 7-5 Build Window ï Tools page 
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The Add Atom tool allows atoms to be created at specific positions in the model. Coordinates 

are entered and the atom created (with element defined by the current selected element on the 

Edit page) by pressing the Add button. If the Fractional Coords checkbox is ticked the 

coordinates are assumed to be fractional and are converted to cell coordinates as the atom is 

added. For example, setting coordinates to {0.5,0.5,0.5} will create an atom in the centre of 

the current unit cell. 

 

Figure 7-6 Build Window ï Options page 

Finally, the Options page allows automatic folding of atoms to be restricted. When 

transforming atoms in a periodic system with the mouse (i.e. rotating or translating them) if 

any move outside the unit cell as a result of the transformation they are automatically folded 

back in to the confines of the cell. If the Prevent Folding checkbox is ticked, these folding 

operations will not occur. 
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7.8. Cell Definition Window 

Allows the user to edit the unit cell specification of the current model, assign a 

crystallographic spacegroup, and perform spacegroup packing according to the spacegroup. 

Whether or not the current model possesses a unit cell is determined wholly by the Has Cell 

checkbox ï if checked, the current model is periodic, if not, then it is an isolated collection of 

atoms. 

  

Figure 7-7 Cell Definit ion Window ï Matrix and Define/View pages 

If the model has a cell, its size and shape can be set in one of two ways. The primary method 

is though direct editing of the cell matrix on the Matrix  page, which presents the individual 

components of the X (A), Y (B), and Z (C) axes. All values are in Angstroms, and any 

changes made here are immediately applied to the current model. Alternatively, the cell may 

be set by entering its lengths (in Angstroms) and angles (in degrees) on the Define/View 

ABC page and then pressing the Define button.  

 

Figure 7-8 Cell Definition Window ï Spacegroup page 

The spacegroup assigned to the current model can be changed and removed on the 

Spacegroup page. On its own, an assigned spacegroup is just a number - no modifications to 

the atoms are made by changing the assigned spacegroup. Packing of atoms, however, is a 

different matter. Once a spacegroup is assigned, symmetry-equivalent atoms may be 

generated by use of the Pack button. This assumes that the current contents of the model 

represents the symmetry-unique set of atoms (i.e. the minimal generator set which, along with 

the spacegroup and unit cell, defines the entire crystal). 
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7.9. Cell Transform Window 

Transformations of the unit cell and its contents can be made here, encompassing geometric 

scaling of the cell (and atoms contained within) and replication of the system in three 

dimensions. 

 

Figure 7-9 Cell Transform Window ï Replicate page 

The Replicate page allows the current cell to be replicated along its three principal axes in 

both positive and negative directions. The six inputs represent negative and positive 

replication values for each direction ï most of the time its probably only useful to consider the 

positive (right-most) replication directions. Note that the numbers define the additional cells 

that will be created in addition to the original one. So, if all numbers are left at zero the 

original cell will remain untouched. Entering a value of 1 for each positive direction will give 

a 2x2x2 supercell of the original cell, and so on. The representative unit cells of replicated and 

partially replicated copies of the current cell are drawn onto the current model. 

Atoms in the model are folded into the unit cell prior to replication, unless the Fold Atoms 

checkbox is unticked. Similarly, atoms that exist outside of the cell after replication are 

trimmed unless the Trim Atoms checkbox is unchecked. 

 

Figure 7-10 Cell Transform Window ï Scale page 

The Scale page allows the principal axes of the current unit cell to be arbitrarily scaled, along 

with the cell's contents. If a valid pattern description exists for the model, then the positions of 

individual molecules or bound fragments within the cell are scaled relative to their centres of 

geometry - all intramolecular distances within molecules remains the same as before the 
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scaling. If this is undesirable (or unintended) then performing the scaling with no pattern 

definition will scale the position of each atom separately. 

 

Figure 7-11 Cell Definition Window ï Rotate page 

Not currently implemented. 

 

Figure 7-12 Cell Definition Window ï Miller page 

The Miller  page allows the model to be cut so that various Miller surfaces are left behind. 

The hkl indices of the desired Miller plane should be entered in the three spin boxes, and the 

resulting plane(s) will be drawn onto the current model. The deletion of atoms can be done in 

one of two ways, removing either those atoms that are óinsideô or those atoms that are 

óoutsideô of the defined Miller plane and its periodic or symmetric equivalent. 




















































































































































































































































































































































































































































































































































