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TheProblem

Thereare many data analysispackagedor the different X-ray and neutron scatteringtechnigues These packagedring many challengesmost notably the challengesof: sustainingdevelopmentand support providingfor and
maintainingcrossplatform deployment,utilisingmulti-processoicomputeresourcesasandwhennecessaryandall the time trying to keepthingssimplefor the end user! Howmuchbetter it would be if the end usercouldhavethe
applicationghey need,in one place,runningon a machinethat is up to the job, within anenvironmentthat is both familiarandgivesstructureto their workflow?

A Solution?

Here we introduce GenApp a target-agnosticinfrastructure for the creation and deploymentof Uls for underlyingexecutableswhich is also integrated with ApacheAiravata and illustrate its use to provide the SASSH#/eb
frameworkfor the constrained® 2 Y inadélingbfimacromoleculasolutionstructuresusingSAXS/SANSId AUCdata
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GenApp

GenApp is an open extensible multi-target
applicationgenerationtool for the simpleand rapid
deploymentof multi-scalescientificcodes

An application is defined as a collection of
executable modules which are then presented
through a common user interface This providesa
powerful paradigmto combine both existing and
new codes to perform novel workflows, or to
developnew applications

Theaddition of a module in GenAppis simple,and
only requiresthe writing of a short JSONvrapper(a
module) to detall the input and output, and the
editing of two JSONiles, one to specifywhere the
module should appear in the applications menu
system (menujson), and the other to specify how
the application itself is to be presented
(directivegson). The modules themselvescan be
written in any supportedlanguage independentof
the choice of the target GUI implementation
Separatingthe scientificcode from the GUIIn this
way not only facilitates the linking of component
modulesinto largerworkflowsand applications but
alsoreducesthe burdenin supportinglegacycodes

Module executableseither run locally (most GUI
applications or, if web-based,on a web serveror
other resourceconfiguredwithin ApacheAiravata

GenAppfacilitates the creation of applicationsas
web serversor gateways Thisincludesremote file

managementand the executionand management

of lengthynon-interactivejobs. Thelatter capability
providedthrough integration with ApacheAiravata,
allows GenAppapplicationsto harnessa range of
high-performance computing resources including
local clusters supercomputers national grids,
academic and commercial clouds Instances of
GenApp web applications have been tested on
XSEDBNd AWS
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# directives.json
# here generating instances of the application " calculate_energy "in
# three separate languages
{
"title" "CALCULATE ENERGY",
"application” " calculate_energy
"footer" "Powered by  GenApp",
" footersize "50px",
"version" . "1.0",
"languages” . [ "html5", "qt4", "java" |,
" executable_path
{
"html|5" : "MYPROJECTkalculate_energy /bin ",
"gqt4" "MYPROJECTkalculate_energy /bin ",
"java" : "MYPROJECTkalculate_energy /bin "
}
# for more directives see
# http  ://gw105.iu.xsede.org/genapp/wiki/docs_directives
}
# einstein.json
# an example module
{
"moduleid " " einstein
,"label" . "Einstein"
,"help"” : "help for Einstein"
,"executable " . "einstein "
;" uniquedir " : "true"
,"fields" |
{
"role" : "input”
id" :"'m"
,"label" : "mass [kg]"
"type" : "float"
,'required” : "true"
,"help" : "Enter the mass in kg"
}
{
“role" : "input”
id" :"c"
J'label”  :"Speed of light [m/s]"
"type" : "float"
J'default" 299792458
,'required” : "true"
,"help" : "Enter the speed of light in m/s"
}
{
“role" : "output”
id" "e"
,"label" : "Energy [J]"
,"type" : "text"
}
]
}
# for more module options see
# http://gw105.iu.xsede.org/genapp/wiki/docs_module_fields
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# menu.json

# providing each instance of the application " calculate_energy " with
# two menu options (to calculate the energy
# with Planck’s formul a)
{
# "header" : "MY PROJECT",
"menu” : [
{
"id" " calculate_energy
"label" : "Calculate Energy

"icon"
"help" :
"modules” : [
{
o einstein
"label" : "Einstein"

"MYPROJECTjpngs /myproject.png
" calculate_energy help text",

{
“id" o planck ",
"label" : "Planck"
}
]
}
]

# for more menu options see
# http://gw105.iu.xsede.org/genapp/wiki/docs_menu

}

# einstein.py
#!/ usr /bin/python

import  json , sys, StringlO

if _name_=='" main__"

argv_io_string
json_variables

= StringlO.StringlO
= json.load

(sys.argv [1])
(argv_io_string )

mass = float(
speed_of light

json_variables
= float(

[mT)

json_variables ['c])
sys.path.append
import

.1

mass_energy

output = {}

output['e = mass_energy.einstein ( mass,speed_of_light )

print  json.dumps (output)

def einstein (mass,
return mass*(

speed_of _light ):
speed_of light **2.0)

We anticipate that GenApp will be useful to
generate a wide-range of scientific applications
beyondthe scopecoveredby the CCPSASproject
Interestedpartiesshouldcontact
genappdevel@biochenuthscsaedu

WWW.CCPSas.org
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Theaim of SASSHA/eb is to allow experimentalists
(especiallynoviceend users)to constructmodelling
workflows from a set of sophisticatedsimulation
and analysismodulesand run them transparently
on centrallymaintained HPC resources using
nothingmorethan aweb browser

Theprovisionof a web interfaceavoidsthe needfor
end users to install and maintain large complex
software on their own machines, and remote
execution accelerates the computationally
expensivestepsof the modellingprocess

The SASSHA/eb menu organizes the analysis
workflow in sixsetsof GenAppnodules

A Tools which includesutilities to predict scattering
length densities,interpolate experimentaldata files
when required, and extract or merge
macromoleculastructures

A Build: which includesutilities to checkand correct
PDBformatted coordinatefiles,

A Interact: which providesthe JSmomolecularviewer
for interactivedisplayof a specifiedstructure

A Simulate which provides MC/MD programs to
create representativeensemblesof trial structures
for testingagainstthe data;

A Calculate which provides a range of scattering
curvecalculators

A Analyze which identifies the simulated structures
that bestfit the experimental scattering data and
providesfor their visualisatiomasenvelopes

SASSIE-web
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(Above)Screen shots from a SASBIéb session: {R) Setting up a molecular MC simulation to sample torsion angles; assessing thieshestures that
are consistent with the experimental scattering data; visualising the structure of thg G8¢ protein iIISmal(Below)Results from SASSIE modellindgR) L
Comparing the computed scattering from the bisstructure with the experimental SAXS & SANS data; the resulting structgielofPerkins et al., 2016)
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Themodulardesignof the SASSIttameworknot only givesthe userthe freedomto employanycombination
of existingmodulesbut alsoallowsthem to plugin new modulesand import coordinatemodelsgenerated
with other packagesieg, AMBER at any stage of the workflow. This architecture makes SASSH&/eb an
attractive option for other end usersto contribute their codes For example the Caprigornsoftware - to
calculate scattering curves from molecular simulations with explicit water models - is currently being
Integratedinto the SASSIEamework (Koéfinger& Hummer 2013. And the WillltFit (Pederseret al., 2013
and QuaFit(Spinozzi&k Beltramini 2012 packageshave alreadybeen deployedfor Wi { keddtihg@s web
applicationshosted on our CCPSASserver Anyoneinterested in contributing other relevant applications
shouldcontact josephcurtis@nistgov
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