


2 major components

Part 1: Scalable connectivity

- 1.1. Data Acquisition

- 1.1.1. Data acquisition architecture (MRO)
- Scalable data acquisition system, off-the-shelf components
new version of PC-EVN?
- 1.1.2. Data acquisition prototype (MRO)
- Prototype for 4Gb/s?
- 1.1.3. Data acquisition control (MPI)
- Control data acquisition, interface for protocol, distributed computing

- 1.2. Broadband Datapath

- 1.2.1. Broadband protocols (JBO)
- IP protocols, lambda switching, multicasting
- 1.2.2. Broadband data processor interface (JBO)
- Data from public network to eMERLIN correlator
- 1.2.3. Integrate and test (OSO)
- 10 Gb/s test environment for OSO-eMERLIN (and LOFAR?)
- 1.2.4. Public to dedicated interface (ASTRON)
- LOFAR transport over public network, LO & timing




Components (part 2)

Part 2: Distributed correlation

- 2.1. Grid resource allocation
- 2.1.1. Grid VLBI collaboration (PNSC)
- Establish relevant tools for eVLBI

- 2.1.2. Grid workflow management (PNSC)
- Tool to allocate correlator resources and schedule correlation

- 2.1.3. Grid routing (PNSC)

- Data flow from telescopes to appropriate correlator resources

- 2.2. Software correlation
- 2.2.1. correlator algorithm design
- High precision correlation on standard computing
- 2.2.2. Correlator computational core
- 2.2.3. Scaled up version for clusters
. 2.2.4. Distributed version, middleware
- Deploy on Grid computing
- 2.2.5. Interactive visualization

+ 2.2.6. Output definition
- Output data from individual correlators

- 2.2.7. Output merge
- Collect data in EVN archive




Task Name

Half 1, 2006

Half 2, 2006

Half 1, 2007

Half 2, 2007

Halt 1, 2005

Half 2, 2005

Half 1, 2009
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1 Kick-off

2 |0 System analysis

3 discuss design, personnel acouisition

4 discuss interfaces

S overall desion document

B 1.1.1. Data acquisition architecture

7 Review next-generation interconnect

& Coordination with RF sampler

g Data acquisition requirements document
10 Evalustion computer data technologies

11 Evaluation of Ethernet and PCle

12 Irtegration dats acoquistion and data peths
13 Design frameswork hwlsw architecturs
14 Diata acouistion design document

15 [1.1.2. Data acquisition prototype

16 Remote control interfaces

17 Connectivity prototype system

18 Software acouistiontransport

19 Software architecture for data checks

20 PrototypesiCOTS hardware

il Hardweareizoftware integration

2 Testing/demonstration

s data acquisition protatype

24 [1.1.3. Data acquisition control

5 Cortrol for nesy acguisition irto field system
26 Requirements for phase-cal and stats

a7 Requirements embedded TSY'S calibration
pric] Data acquisition interface documert

29 Software calibration flavw

30 Software performance monitor

x| test control at telescope

32  |Data acquistion test report

33 [1.2.1. Broadband protocols & multicast

34 Survey of protocols

35 Protocols strategic document

36 TCP variant

37 non TCP, ¥SIE

38 Develop multicast capabilty

39 Test multicast

40 Test 4 Ghps performance

41 Protocol performance report

42 |1.2.2, Broadband eMERLIH correlator interface
43 Discuss options for connections

44 Develop interface on FPGA,

45 Software for link

45 Implemert interface

47 eMERLIM interface avalahble

45 |1.2.3. Broadband test

49 Exercize PC-EVM at telescope

a0 LBl fringes PC-EVM

=1 Pilat test &t 1 Ghis

52 Chalmers at 10Ghis

23 Test protocols & transter

54 rit Iocal Inop

55 Connect and test

56 Implemernt control to observe with eMERLIM
el Data acouisition prototype o telescope

55 Do various tests with different observe modes
] Invalve in & sciertific demo

B0 |Overall broadband demonstration

&1 1.2.4. Public to dedicated network interface
£2 Invertory networkiorotocol LOF AR

B3 LOFAR connmection strategic document

B4 Clock stability snd LO distribution

65 Extent protocols research for LOFAR

BE Tweak for specific performance

EY Detmonstration of European LOFAR station
[:5] LOFAR interface report




Task Mame

Helf 1, 2006 Half 2, 2006 Half 1, 2007 Half 2, 2007 Helf 1, 2008 Helf 2, 2008 Halt 1, 2009
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€9 | 2.1.1. Grid - VLBI collaboration v v
70 Grid technology for &WLB| E
T Analysis tools in networking and grids
72 Analysis of existing brokers
3 Architecture and workflow managsment
4 eLBIGrid design document
Grid Workflow management
i Interface defintions workflow manager
77 Description of &YLB| in DMSL
i VLBI-Grid interface document
3 Seenario Submission Application
a0 Seenario Managesment Moduie
E] Integrate with Routing tables
a2 Integrate with software carrelator
3 Prototype testing
B4 Softwars workflow management
85 | 2.1.3. Grid Routing
6 Dependence of eVLBl on network
a7 Select correlation resources
£ First version of a software module
a9 Test network manitoring, integrate
a0 Validste network mantoring
a1 Estended version software
a2 Softwars routing
a3 Integrate with the sVLBI environment
34 |2.2.1, Correlator algorithm design
95 overal correlator design
9% Correlator schemes
a7 Analysis of computing efficiency
Eo Simulate fringe tracking accuracy
] Analysis of corrslator osses
100 Correlator design specifications
101 |2.2.2. Correlator computational core
102 Interface to existing geometrical madels
103 Interface to carrelator parameters
104 Detay and Fringe tracking
105 Spectrum formation
106 Correlation function estimation
107 Data capturing sxisting platforms
108 Analysis tools
109 Software correlator core
110 |2.2.3. Scaled up version for clusters
11 Parallel data distribution model
112 Model description to local nodes
113 Clock values and EOP
114 Managemsrt of computationsl load!
115 output format
118 Eveluate scalabilly
"7 software cluster correlation
118 | 2.:2.4 Distributed version, middleware
118 Distribution wer sion
120 Automated build systems
121 Middisware intertace
122 Tool o calibrate Ioad
123 Establish data distriaution methods
124 Interface worklow manager and routing
125 Interface for madel and parameters
126 software distributed correlation
127 |2.2.5. Interactive visualization
128 Status monttor
128 Frogress meter, performance indicator
130 Data qualty display
131 Source detection, fringe display
132 Software visualizetion
133 |2.2.6. Output definition
134 Data storage formet for stomic sices
135 Contert and structure meta-tata
136 Structure to sccumulate data
137 Implement local capture
138 Upload to certral archive
139 Software data product
140 |2.2.7. Output merge
141 Method to compose standard data
142 Data reception dasmon
143 Frogress meter and srror reporting
144 Automated sorting
145 Conversion to standard data product
145 Upload to archive and pipelining
147 Softwars to collect distributed output
148 | Tests and science demo v
148 Localtest softwars correlator
150 Firet fringes software correlator
151 Correlation with pratotype acquistion
152 Software correlation new acquistion
153 Test carrelation new routing
154 Fringes with new routing
155 Test grid enabled correlator
156 First fringes Grid correlatar £ =%
157 Test carrelation on FABRIC
158 First fringes on FABRIC £ =%
159 Test imaging wih FABRIC
160 |Final report *




Deliverables first 18 months

90/¢/1z qiny

fabric

number name month type responsible
DJ1.1 Data acquisition requirements document 2 | report MRO
DJ1.2 Protocols strategic document 2 | report JBO
DJ1.3 Visualization software 4 | software JIVE
DJ1.4 Correlator design specification 5 | report JIVE
DJ1.5 Overall design document 6 | report JIVE
DJ1.6 eVLBI-Grid design document 6 | report PNSC
DJ1.7 eVLBI fringes PC-EVN 7 | demo 0SO
DJ1.8 LOFAR connection strategic document 7 | report ASTRON
DJ1.9 Data acquisition design document 8 | report MRO
DJ1.10 eVLBI-Grid interface document 10 | report PNSC
DJ1.11 Protocols performance report 13 | report JBO
DJ1.12 Software correlator core 14 | software JIVE
DJ1.13 Software data product 15 | software JIVE
DJ1.14 Data acquisition interface document 18 | report MPI
DJ1.15 LOFAR station interface report 18 | report ASTRON
DJ1.16 Software for workflow management 18 | software PNSC




Rest of deliverables

fabric

number name month type responsible
DJ1.17 Software for correlation on cluster 23 | software JIVE
DJ1.18 Data acquisition test report 23 | report MPI
DJ1.19 Data acquisition prototype at telescope 23 | prototype MRO/OSO
DJ1.20 Overall broadband demonstration 32 | demo 0SO
DJ1.21 Software cluster correlation 23 | software JIVE
DJ1.22 First fringes software correlator 23 | demo JIVE
DJ1.23 Software to collect distributed output 24 | software JIVE
DJ1.24 Software to create data product 27 | software JIVE
DJ1.25 Software routing 29 | software PNSC
DJ1.26 eMERLIN interface available 30 | prototype JBO
DJ1.27 Fringes with new routing 31 | demo JIVE
DJ1.28 Software distributed correlation 33 | software JIVE
DJ1.29 First fringes Grid correlator 34 | demo JIVE
DJ1.30 First fringes on FABRIC 35 | demo JIVE
DJ1.31 Final report 36 | report JIVE
DJ1.20 seems to have wrong month in contract
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Management info from JIVE

90/¢/1z qiny

- Position software engineer already filled
- Ruud Oerlemans comes with experience in correlator software
- Has been on Huygens project, high resolution correlation

- Postdoc position advertised
- But may be hard to fill

- Good progress towards correlator core already

- Need some rework to be portable
- And to derive “normal” output data

Postdoctoral Research Assistant

THE JOINT INSTITUTE FOR VLBI IN EUROPE (JIVE)
is seeking candidates for a fixed-term appointment as a
POSTDOCTORAL RESEARCH FELLOW in Astronomical Computing

to be located at JIVE, Dwingeloo, The Netherlands.

The Jaint Institute for YLEl in Europe (JIVE) operates an advanced 16-station MkN-standard VLEIl data processor (correlator) to support YLEI

astronomical observations made with the European VLBl MNetwork (EWM). The EVN is often used in conjunction with the MERLIM
interferometer in the UK. and the Yery Long Baseline Array in the US. JIVE is located in Dwingeloo, in the Netherlands, at the headguarters of
ASTRON, which is the host institute for JIWE. Further information regarding JIWE and the EVMN can be obtained from waww jive.nl and
e evlbi.oro




