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Activities

LOFAR Project Software Team

Technical manager

Key Science Projects

Integrator

Librarian

EOR

Build manager

Teamleader SAS/
MAC

Software engineer

Group Leader USG

Software engineer

Teamleader FSI

Software engineer

Teamleader OLAP

Software engineer

Surveys

Transi

User Software Group

e (Coordination KSP developments, LST, E-LOFAR consortium, partner organizations
i Development Requirements, algorithms, infrastructure, tools, and testing

* Support Development, testing, documentation, code repository
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Science Pipelines <SS

Based on KSP requirements

Mix of LOFAR project and USG/KSP development

Includes online and offline components

Pipeline and interactive components

= Preliminary integrated software plan
9 observing modes
~ 60-70 FTE-yrs of effort
Phased roll-out of capability
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@ LOFAR

Pipeline Designs <<=

Survey mode

Known pulsars mode VHECR mode

LOFAR Science Office

6 DCLA Project Meeting, 26 June 2007




@ LOFAR

Pipeline Designs
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& Lorar Pipeline Designs <o
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Transient detection mode
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Transient Pipeline D

Detection and storage
performance tests using
simulated datasets

seconds

* Real-time pipeline

* Rapid detection

e Source classification
o Trigger generation

e Transient database

OFAR Transient Pipeline - Processing times
ata on 3GHz processor 1GB RAM, 7.50 detection threshhold
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KSP Status Summary D

Cosmic Rays
— Prototype pipeline near completion
— Porting to USG framework underway

EoR
— Preliminary pipeline design
— Component module inventory needed
— No developer available

Pulsars
— Designs and prototypes exist
— Data products and formats need definition
— Work begun on de-dispersion module

Surveys
— Prototype source detection pipeline exists
— Remaining modules require specification
Transients
— Prototype pipeline near completion

— Performance testing about to begin
— Classifier module needs better design
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Infrastructure and Tools

LOFAR Science Olffice

10 DCLA Project Meeting, 26 June 2007




\@ LOFAR

System Design G

Requirements

Support HPC (Large files, fine and coarse parallelism, GRID, etc.)
Compatibility with other major packages (CASA, IRAF, ROOT, CIAO, etc.)

Support multiple platforms
Support custom analysis
Rapid development
Supportable

Design

Python scripting layer

Native APIs will be in C/C++
Python bindings for all libraries
Support (MPI+PVM)

Use or adapt existing software

Open-source software

Core Libraries

Standard Data Products

B
[
——
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Standard Data Products <>

Data Formats ICD DAL 1/O Availability
Time series HDFS5 1.0 R+W Now
Beam-formed HDF5 0.5 R+W Soon

UV data MS/HDF5 0.2 R/R+W Q3 07

Image cubes FITS/HDFS | 0.2 --/R+W Q4 07

Supporting several formats

AIPS++ measurement sets, tables (CASACORE)
FITS images, tables (CFITSIO)
HDFS5 tables, image cubes (HDF510)

Raw telemetry formats (7BB, beam-formed, etc..)
LOPES, ROOT, etc...
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Standard Data Products
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Core Libraries and Tools - ron

e DAL under development

— Beta version of HDF5 I/O ~Now
— Full I/O capabilities ~Q3 07

— Slicing/Collapsing ~Q4 07

— Streaming, Parallel /O ~Q1/Q2 08

e Additional core libraries

— Parallelization Layer (OpenMP-aware)

— Data visualization (DVL), General math library (GML)
— Need better requirements (especially for DVL)

— Beta version(s) ~Q4 07/Q1 08

e Tools

— Reprocessing (metadata inspection, flagging, visualization)
— Analysis (source detection+characterization, mosaicing, visualization)

— Currently compiling specs. (inputs welcomed!)
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Visualization Tools
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Access External Packages
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Support Activities
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Support Activities <

Established USG web server

— Online now

— Some developer’s documentation available

* Development and porting platforms
— USG development machine available (SUSE 10.1 +VMWare)
— 3 Porting machines for Debian, RedHat, and Fedora available
e Software repository available

— Preliminary build environment defined
— Preliminary code tree defined
— Auvailable to USG/KSP developers now

e Coming soon

— User contributed code area
— Bug tracking, Discussion forum

— Build and testing framework
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& Lorar USG Web Server ron
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= Code repository serve both a ¢ ion role as well as 1o the project software development. The » Code repository
= Environment & Tools USG effort is overseen by the LOFAR Science Office (LSO) and will ultimately include a mix of = Environment & Tools Code development
= Supparted platforms developers and scientists from the LS50, the LOFAR Engineering Group (LEG), and each of the = Supported platforms
= Uibrarles K5Ps. = Libraries + Coding guidelines
= USG documents . * USG documents . com/Cpp/CPRC htmi
= LOFAR Network The primary task of the USG is to work with the LOFAR engineering and calibration groups and * LOFAR Network + @NFRA coding standards
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INTERNAL remit can include a variety of activities including software development, prototyping, algorithm INTERNAL + . oython.org/ dev/peps/ pen-0008
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= Reporis The final result of the user software project will be a software bundle containing a mix of » Reports Here we should provide some information on tools suggest for helping with the development
= Work packages - = Work packages of code (e.g. Imegrated Development Environment such as XCode),
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= Parsonnsl developed tools which allow users to reduce and analyse LOFAR data. In addition, the USG o (el » Integrated Development Environment
performs the following functions: = Compilers
RELATED PAGES LiEsalillatais + Debuggers
« Coordinate KSP software development with the LOFAR engineering and calibration groups + Editors
= Coordinate software development with contributing national and international partners.
» Identify and support commaon development tasks among the KSPs CMake
= Provide tools and software of general use to all KSPs
= Evaluate and integrate third-party software = Troubleshooting
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= Provide guidelines for and ion of software « Editors Support
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= Compile general documentation r » Example projects.
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= Building CASA modules using CMake
o X idex.xt - Last medified: 200612718 1114 by basheen o
Bug tracking
= Writing bug reports
Version and release management
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& Next Steps <SS

e Focus on real-time pipelines

 Finalize standard data products

» Define metadata formats and interfaces
 Refine library and tool requirements

e Produce development timelines

e Preliminary release schedule
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Demos

John Swinbank = Transient detection pipeline

Joe Masters = Data Access Library
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