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SKA – Low Frequency Aperture Array (LFAA)  

Source: www.skatelescope.org 

SKA: large scale project with remarkable scientific relevance. 

The “Low-Frequency Aperture Array” (LFAA) element is the set of 
antennas, of board amplifiers and local processing required for the 
Aperture Array telescope of  SKA. 

l  The LFAA covers the lowest 
frequency band for the SKA 
telescope: 50MHz - 350MHz. 

l  LFAA is an all-electronic telescope, 
based on stationary antennas and 
having a capability enabled by 
advanced signal processing and 
computing. 
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System Modelling Language (SysML) 

l  Unified Modelling Language (UML): general-purpose, developmental, 
modeling language in the field of software engineering, it is intended to 
provide a standard way to visualize the design of a system. 

l  SysML: UML's customization for engineering applications. 

l  SysML main characteristics and advantages: 

�  Interdisciplinary approach; 

�  Identification of customer needs and project's main functionalities from the 
very beginning of the development cycle; 

�  Business and technical needs are considered in parallel during the design 
(e.g. costs and schedule, required and expected performances) at different 
scale levels; 

�  The model represents the system in its totality and consistency – a change in 
one of the diagrams entails changes in all the connected ones.  

Source: The Unified Modelling Language User Guide, (2 ed.). Addison-Wesley. 2005. 
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SysML application to SKA 

Main step in the application of SysML to SKA: 

l  Science requirements of the SKA:  

�  What the SKA must do; 

�  How the SKA will perform. 

l  Applicability in the real world:  

�  SKA must be built in the real world; 

�  SKA will be operated by humans; 

�  SKA will use existing or projected technology; 

�  SKA will exist within a legal framework; 

�  SKA must respect the environment. 

l  Iterative process: additional requirements and constraints to be taken into 
account during SKA designing. 
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SysML approach to system design 

l  From requirements to data: 

�  Identification of requirements; 

�  Development of system Use Case; 

�  Definition of main functionality: elements and actions undertaken by 
elements; 

�  Definition of elements characteristics: data and interfaces between elements. 

 

Requirements Use case 

Actions 

Elements 

Interfaces 

Data Relations 
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SysML application to LFAA 

SKA Low Telescope – SysML model: 

l  Composed by several diagrams. 

l  Highlight different views of the same aspects. 

l  Identify connections between different aspects and the project. 
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Tile Processing Module (TPM) 

LFAA Station: 

l  256 antennas: 16 tiles of 16 antennas. 

l  Each tile: served by a Tile Processing Module (TPM); 

l  Each  TPM served by two FPGAs. 

Tile Processing Module structure 
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TPM diagrams 

Up to now, the TPM model include the following types of diagram for parts 
and sub-parts of the project: 

l  Use Case Diagram (uc): UC diagrams document how a system will be 
used, identifying which are the actors and how they interact with the 
system. 

l  Activity Diagram (act): ACT diagrams document what happens when a 
use case is executed. They can show alternatives and parallel activities 
within a workflow.  

l  Block Definition Diagram (bdd): BDDs describe the architecture of a 
system and represent the system hierarchy in terms of system and sub-
systems. They are constituted by blocks, defining their features and any 
relationships between them.  

l  Internal Block Diagram (ibd): IBDs capture the internal structure of a 
block in terms of properties and connections among properties.  
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Tile Processing Module – Use Case Diagram 
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Tile Processing Module – Activity Diagram 
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Tile Processing Module – Block Definition 
Diagram 
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Tile Processing Module – Internal Block 
Diagram 
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Tile Beamformer – Activity Diagram 
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Tile Beamformer – Block Definition Diagram 
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Tile Beamformer – Internal Block Diagram 
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Station Beamformer – Activity Diagram 
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Station Beamformer – Block Definition Diagram 
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Station Beamformer – Internal Block Diagram 
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Cornerturner – Block Definition Diagram and 
Internal Block Diagram 
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Cornerturner – VHDL code 
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Thank you for your attention 
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