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What is NeSSI?

• Neutron Science Software Initiative
• An international collaboration to discus 

how software related to neutron scattering 
can be developed cooperatively



NeSSI – Who is involved?



• Mutual trust among collaborators
• Designs must be inclusive
• Leverage collaborator strengths
• Sensitive to timelines
• Common vision and goals
• Regular communication
• Stakeholders share risks equitably
• Software suite defined by natural selection
• More anonymity among facility contributions
• Teams must remain responsible to their facilities

NeSSI Culture Changes



Notable Events



Status Update

• Developing detailed plans for SNS/NeSSI software
• NeSSI task groups, e-notebooks, and mailing lists 

setup
• Currently updating Functional Requirements 

document based upon  interfaces diagram
• Leveraging software where it makes sense

– Recent meeting at ORNL between SNS, HFIR, and 
NIST – discussing 3-way DAVE software collaboration

– SNS-ORNL working with IPNS team to integrate ISAW 
tools within the data portal



What Is “Analysis Software”?

• Different definitions to different people
• The definition impacts architecture
• Here it includes:

– Access control 
– Data management
– Portals
– Visualization

And of course…Data Analysis



More on “Data Analysis”

analysis

raw intermediate scientific

simulation



More on “Data Analysis”
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More on “Data Analysis”

treatment analysis
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A new term necessary?

Data Evolution



Acquisition

Raw 

Diagnostics

Treatment Analysis

Intermediate Scientific

Instrument

Electronic 
notebook

Intelligent Control

Sample & 
Environment VisVis Vis

Controls

Instrument
Simulation

Materials
simulation

Raw Intermediate ScientificNotebookSample & 
environment

Proposal

SNS Directed

SNS Responsible

Automation High Performance 
Computing

Database

Software repository

Instrument 
simulation

Materials 
simulation

Vis Vis

Simulation Simulation

Web Portal to Data, Software, and Analysis

Local and remote users

Software Architecture & Responsibilities

Publications

real time control

acquisition

analysis simulation

data

Database

User Community

R
es

po
ns

ib
ilit

ie
s

Documentation

Data 

Metadata

Hardware

Software

M
od

ul
es

visualization



Facilities have no control over SW users run on their own computers
Using data downloaded from SNS

SW defines interfaces through which user 
desktop programs can access facility resources

Facilities Play Bigger Role – Interfaces provide 
extensibility, integration, multiple frameworks
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Operating Modes

• Software runs independently on local 
computer

• Application runs as a client
• Application runs as a server
• Applications run as both a client and 

server



Today’s Stand-alone Application
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as a Client

User application accesses 
data via the data portal 
interface
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as a Server
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as both a Client and Server

1. Client application runs 
remotely accessing 
resources at SNS
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Software Planning

• Motivating Factors
• General Requirements
• Basic Plan
• Plan Considerations
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• Software must be:
– Reliable and easy to use, but capable
– Accessible via web or desktop
– Documented – design, references, guides
– Tested – support for continuous improvement
– Low cost and low maintenance
– Scaleable and Upgradeable
– High performance where needed
– Facility must have means for self-sufficiency

Facility Software “Musts”



• Phase 1 – initiate framework 
– Currently underway

• Phase 2 – Day 1 March 2006
– ARCS software
– DAVE for Backscatter Spectrometer
– ISAW for portal visualization

• Phase 3 – NeSSI SW on-line 2007
– Keep this development out of critical path

SNS Software Plans



Some Plan Considerations
• Phase 1

– Portal performance and responsiveness – both within 
facility and external

– Evaluate different portal types – currently evaluating X-
window server implementation 

• Phase 2
– Decouple DANSE from Day 1 responsibilities
– Reflectometer software for Day 1?
– Soon afterward need SANS and Diffractometer SW

• Phase 3
– How long to get here?



Matrix for Software Development

• Framework 
according to 
function

• Science according 
to instrument class
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NeSSI Workshop – September 13-14, 2004

• Participating Organizations:
– ANSTO, Caltech, CCLRC e-Science, HFIR, 

IPNS, ISIS, J-PARC/KEK/KENS, LANL, NIST, 
ORNL, SNS

• Task Groups:
– Access and Portals – Al Geist, ORNL
– Analysis – Robert McGreevy, ISIS
– Data Management – Kenneth Shankland, ISIS
– Visualization – Tom Worlton, IPNS
– Data Reduction – Pete Peterson, SNS (group 

added after workshop)



Visualization and GUI Group
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Access and Portals – Workshop Summary 

Portals
• Start with web portal interaction with functional interfaces
• Define portal interfaces to data management and 
analysis/visualization layers
• Software repository – to allow download of released SW 
versions 
Access
• Determine access use cases – who gets access to what 
• Draft a policy document
• Determine methods for implementing access control
• Outline necessities for “single-sign-on” across facilities
• Grid access – eScience, TeraGrid, federated grid



Visualization – Workshop Summary 

•Visualization to be controllable through a user interface or a 
script and specified through a public API
•The visualization routines need to have input via either file or
a pointer to memory
•The controls (GUI or script) shall be separate from the data 
and the view(s) of the data
•It will be possible to use some analysis routines to operate 
on the data before passing it to the viewer(s)
•Needs to be easy for users to develop viz tools
•New consideration – interactive visualization may be a tool 
to spawn batch processing resulting in new (3D or 4D) 
visualizations



Analysis – Workshop Summary 

• Very large data sets driving 
development

• Open Source and Commercial SW 
• Structured software needed.
• Software repository – what to put in.
• Automation and Intelligent Control.
• Interfaces to data and visualization.
• Analysis framework definition task 

group formed



Data Management – Workshop Summary 

• A number of key databases have been identified
•User
•Proposals
•Sample safety
•Sample environment
•Scheduling
•Metadata (icat/scat)
•Publications
•Data 

• There is a pool of metadata and data available to 
populate these databases
• Expressing relationships between various data 
types (e.g. RAW, processed, published) is key to 
preserving the analysis chain
• All participating facilities await NeXus Instrument 
definitions approvals – an issue for moving forward



What is a Software Portal?

• A starting point for a user
• Provides access to resources and services 

perhaps not available on a user’s computer
• Client – Server relationship over a network
• Server side can control user “experience”
• Usually supports multiple concurrent users –

each with their own session
• Designed to meet specific user needs
• Also known as a Gateway
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Using the Portal

Web Browser Interface

Using WiredX…

• Portal can run either 
in a browser or as a  
“rootless” window on a 
client machine.

• Portal sends screen
Images rather than data



Using the Portal – Selecting Data

Selecting Input

User clicks on “Select Input” button



Using the Portal – Launching DANSE

User clicks on “DANSE” button



Using the Portal – More Applications

Launch more 
applications 
such as…

ISAW

Matlab

DAVE



Using the Portal – Metadata Search

Here RAW Metadata searched by owner



Using the Portal – As a Development Tool



Some Portal Considerations
• Pros

– Offers facility single point of control for user software
– Enables control of user access
– Can provide user transparent access to high performance 

networking, data, and computing
– Facilities can provide users SW licenses and workspace
– Sending screen images rather than data

• Cons
– Requires network access
– Remote access performance adequate?
– Adequately host high end viz software?
– Can same software running via portal run via desktop?
– Sending screen images rather than data



Interface Definitions
• Data Acquisition 
• Data Reduction
• Analysis
• Visualization
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Acquisition Protocol Details
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Acquisition Protocol GUI

Sample

Incident Energy

Temperature Function

Background

Incident Spectrum

Reduction
Setup

Output
File

Measurement
Setup

File 3 of 38

Avg(high-Q error)<5%

Current value 7.3%

anhydrous HF       

100 keV

20K+i*10K

123   

124   

View

File 3 of 38 (T=50K)      

S(Q,∆E)

∆E=0meV, Qx=10/Å

▼

▼

▼

▼

▼



Analysis Components
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Visualization Components
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• Minimize Resources – personnel, costs, 
variety of software to maintain, etc.

• Independently change code based upon user 
feedback – especially GUI applications

• Must see the “big picture” for SW development
• Design criteria contention – user vs developer
• Support SNS Instrument Scientists
• Support NeSSI collaborations
• DANSE Integration

SNS SW Considerations



Summary

• NeSSI international community involved in 
developing software

• SNS software being developed in phases
– Support for Day-1 needs
– Development Task Groups identified
– Producing next generation software framework

• NeXus data format key to software development
• Utilizing and integrating existing software 



SNS – Measured vs Simulated



SNS Views



Views Around the CLO



Inside Views



Target Building – Confinement Area



1st Instrument – Backscatter Spectrometer
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