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• Building the Project Plan
• Managing the Project Plan
• Updates to Plan for Common Algorithms



Goals & Objectives

• The goal of DANSE is to build a software system for 
neutron scattering research that:

- integrates the basic data reduction capabilities that are available today
- enables new types of science in all major subfields of neutron scattering 

research
- provides a coherent framework onto which software components can be 

added by scientists
- is maintainable by the SNS software group before the end of the project



Identifying the Project Scope

• Planning begins:  January, 2002
- requirements collection with neutron scientists
- software workshops & reviews
- email polls & surveys

• First draft for five-year project plan: November 2003
- identified project tasks
- problems with estimation of effort, risk, & duplication of effort

• First draft for Scope Baseline (WBS):  August 2004
- risk assessment & mitigation plan
- resource leveling, task dependencies, & external drivers

• Project Descoped ($16.7M – $11.9M):  March 2006
- identified critical tasks & scope contingency



Building a Scope Baseline (task-by-task)



The Scheduling Process

… is highly constraint-driven



Five Year Software Construction Plan



Management at the Package Level

• Software Production is incremental, w/ phased development
- Inception [< 5% complete]:  mostly planning and assessment
- Elaboration [5-20% complete]:  mostly requirements capture
- Construction [20-90% complete]: mostly code and test implementation
- Transition [> 90% complete]: documentation, deployment, and certification

• Reviews are integral to effective software production
- reviews ensure quality
- review by subproject leaders to ensure requirements capture
- review by developers to guide iterative development
- review by quality assurance to affirm standards adherence
- review by management to assess software production status



Reviews in the Software Process

• Planning Review
- vision statement summarizing purpose, functionality, and acceptance criteria

• Design Review
- UML & auto-generated interface documentation for architecture specification
- refinement of requirements and use cases into behavior specification

• Code Review
- both component/application and test code inspected
- automated test for quality standards, manual inspection for code functionality

• Reviews involve Architect, PM, QA, SubPI, developers
- reviewers should be stakeholders in the code
- review action items entered to project tracking system
- reviews are critical in developing the most commonly reused tasks



The Project Plan Must be Agile

• The Project Plan must accommodate:
- the talents of current developers
- new developments in available software
- refinement of ideas, scope, requirements, and design

• Minor adjustments to schedule and tasks in August 2006
- architectural design of several common algorithms packages improved
- created new tasks as code design became more extensible

• Baseline plan was good; however, not detailed enough…

• Difficulties encountered with planning occurring at task start 
- drive to design more reusable code lessened when “clock is ticking”
- new requirements make Central Services & Common Algs. schedule unstable



Solidify Initial Scope & Design…

• Ensure a clear definition of all deliverables 
- identify all of the project deliverables (especially the flagship applications)
- break deliverables into well-defined conceptual components
- specify information to exchange between the components
- draw UML diagram of components and data objects for each deliverable

• Ensure identification of all tasks
- list our objectives and our requirements for each subgroup
- associate each requirement with at least one task
- associate each deliverable with at least one task
- identify if task is well-defined, digestible, and meets design requirements
- identify if software has the desired interfaces



…then Rebaseline

• Building tasks with narrower scope
- creates additional tasks
- tasks tend to be shorter duration with better-defined scope
- code tends to be more reusable
- development is more efficient and there is less rework
- creates less surprises

• Schedule tasks once WBS dictionary is updated
- developers focus on more than one task
- more tasks run simultaneously, thus durations can be lengthened
- more akin to development in a small dynamic group
- less well-defined tasks must be scheduled later in the project
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Integration Strategy for Data Reduction

• In October 2006, DANSE & SNS teams began to work 
together to define a strategy for data reduction and analysis

• SNS to provide basic data reduction for all SNS instruments
• DANSE will couple reduction to analysis and simulation

- post-reduction corrections
- analysis tools used in reduction

• DANSE & SNS must work together to
- ensure each other’s requirements are met
- standardize data structures & define a clear interface
- leverage each other’s effort



Several Tools Requested
• In November 2006, DANSE representatives met with several SNS 

instrument scientists to collect input on desired analysis tools.

• GUI Builder
– extract user-settable fields and defaults from applications & components
– configure view & widgets with simple XML description

• Peak Fitter
– obtain peak information from noisy data
– allow selection of fitting methods

• Detector Viewer
– examine raw data
– look for bad detectors, create masks

• Histogram Viewer
– provide physical representation at each reduction step
– aid visualization of slicing and complex operations



Collaboration Through Modular Design

• API creates standardized 
interface, and facilitates 
modular design

• Transforms from either 
SNS or DANSE library

• Standardized data objects 
(histograms) passed 
between each transform Histogram Viewer

SNS Reduction Transform

SNS Reduction Transform

DANSE Reduction Transform
API

DANSE Rebinner

API

API

histogram

histogram

histogram

histogram



Extensibility by Design Abstraction

Raw Data

Mapping
Histogram Histogram

• Histogram is a fundamental data structure for data reduction

• Reduction can be represented by mapping an I(pixel,tof) histogram to 
a S(Q,E) histogram over the instrument information  [inelastic]



Making Reduction Instrument-Agnostic

• Can we separate instrument-specific parts of data reduction, 
so that transformations are reusable across instruments?

• First, we identify & isolate instrument-specific pieces
- instrument definition migrated to instrument data object
- extracting histograms from instrument run files dissociated to measurement

• Then, we reconnect with abstract interfaces

• Reduction & simulation become instrument-independent
- supporting a new instrument now may be very simple…
- add an instrument description & new class to extract data from run files



Standardized Reduction Data Objects



Define Reduction & Standardize Interface



Extend Reduction to Inelastic Instruments



Example Reduction Components
• detCalibrator

– computes calibration constants and calibrates histograms

• normalizer
– normalizes histograms by incident neutron flux

• timeBG
– removes time-independent bg from histogram

• speReducer
– reduces data to S(phi,E)

• Spe2Sqe
– converts S(phi,E) to S(Q,E)

• e_iSolver
– computes neutron incident energy

• darkAngleFinder
– determines dark angle for vanadium run



A Closer Look at Instrument
• Instrument is a reusable instrument definition

– is built from available instrument elements and their relative positions
– element descriptions are maintained separately from element position
– instrument description may be obtained from NeXus file

• Instrument description is a hierarchy of elements
– FermiChopper, T0Chopper, Moderator, Monitor, DetectorArray, DetectorTube, Guide,
– SampleEnvironment: Cryomagnet, Cryogoniometer, …

• Instrument Viewer
– provides a 3-D representation of                                             

instrument or instrument elements

• Instrument Builder
– drag-and-drop interface for instrument construction (proposed)



Building an Instrument

moderator monitor



Monte-Carlo Instrument Simulation

• Simulation framework connects 
sources, samples, detectors, and other 
instrument elements
- by providing a buffer to handle neutron flow 

between components
- by providing an engine to drive the neutrons

• Connecting through the neutron 
component API allows exchange of 
newly built components with those 
provided by McStas, Vitess, …

moderator monitor

McStas moderator

python bindings
neutron component API



Scope Definition and Package Evolution

• …
- …

• …
- …

• …
- …

• …
- …

Instrument simulation is simulation engine,
neutron buffer, and neutron components…

and uses instrument and geometry

Initially, McStas components provide
monitors, guides, samples, detectors

Extend by building neutron component
with generic sample construction

API



Sample Simulation
• composite sample assembly required

– a sample is usually inside some kind of container
– a sample simulation needs to take into account a collection of scatterers including the 

sample and other objects

• composite scatterers also required
– available sample simulations usually focus on one kind of scattering mechanism
– a full simulation should take into account all possible scattering mechanisms with similar 

scattering strength

• clean separation of physics properties and geometry
– reuse geometer as coordinate environment
– shapes & sample description
– random number generator
– scattering path calculator

sample container

samplesample



Building a Composite Scatterer

Coherent inelastic 
phonon scattering kernel

Sample Assembly
Collection of scatterers

Aluminum Can

Collection of 
scattering kernels

Incoherent inelastic 
phonon scattering kernel

Fcc Ni Sample

Shape

Collection of 
scattering kernels

Shape
possible kernels:
- phonons, magnons
- elastic, inelastic
- coherent, incoherent
- …

kernels provide
scattering probability 

physics is contained
in scattering kernels



Define Instrument & Sample Simulation



Summary

• Project Plan is good, and always improving

• First major rebaseline is underway

• Some requirements gathering & scope clarification needed

• Design and planning sessions have been successful

• Collaboration with the SNS has accelerated



End Presentation
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