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A. Homs-Puron, NOBUGS 2008, Sydney, 3-5 Nov 2008 

Common CCD acq. Library

✓ Reuse of common code  generic procedures + 
interfaces

✓ Software “features” fallback if hardware has limited 
capabilities

✓ High level Python implementation

✓ Common TACO CCD interface

 Interfaces: implicit  explicit

 Image processing and data reduction as plugins (C++)

 Extensible interface through user-defined “features” 
(Maxipix)

 Generic TANGO interface

 Collaboration framework (ALBA)
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LIMA

LIMA first deployment in 2010

By 2012:

A dozen of detectors had been integrated 

International collaboration spontaneously created (7 institutes and industrial suppliers)
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LIMA: MOTIVATION AND GOALS

Context

• Multiple detectors  different TACO servers

• Different hardware capabilities  specific APIs

• Very basic Online Data Analysis (ODA) performed by SPEC & server

• Performance degraded when reading files offline

Goals
• Identify common processing for high-performance 2D DAQ

• Exploit the hardware resources:
• Detector: pixel binning, region-of-interest (ROI), image flip

• Computer: memory, CPUs/cores/threads

• Optimisation:
• Prepare in advance time-consuming operations, like buffer allocation

• Minimize memory copies

• Provide software alternatives to “missing” hardware capabilities

• Early ODA



A. Homs-Puron, SRI-2012 X-Rays Detectors Workshop, Zurich, 4-7 Jul 2012 

LIMA features – Image control

• Geometric image transformations

▪ Reconstruction of discontinuous readout

▪ Bin, RoI, Flip & Rotation 

▪ Stripe concatenation

• Basic image processing

▪ Multi-RoI Statistics 

▪ Centroid (Beam Position Monitoring)

▪ RoI  Spectrum

▪ Background subtraction, Flat-field normalisation 

▪ Spatial distortion correction

▪ Frame accumulation

▪ Image Mask



A. Homs-Puron, SRI-2012 X-Rays Detectors Workshop, Zurich, 4-7 Jul 2012 

Internals – Process lib

Software RoI

Hardware interface

Rotation

Background sub.    

Hardware frame ready

Frame ready

Base frame ready

Roi-CountBPM User

Saving

Frame saved

Display
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Asdfsdff
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CURRENT CHALLENGES  - LIMA2 MOTIVATION

2D Detector Data Deluge

Detector data throughput has been multiplied by more nearly 200 in 25 years, exceeding today 10GB/s

Today Lima foundation goals are still valid but the project has reached its limits. 

For users to be able to use / analyze all these data:

• Absolute need for data reduction, [online|automatic] processing

• Need to parallelize handling and processing

• Scalability

• Detectors central to current data strategy

How Lima2 may address all these questions?   
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2024:   2D DETECTOR DEPLOYMENT PLAN



Lima & fast 2D Detector DAQ

Welcome


