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Agenda 

 Context & History 

 Objectives: Drivers for the MDE Approach 

 Approach Overview 

– Control Systems DSL 

– Code generation 

– Simulator Generation 

– Verification Support 

– Logging and Log Analysis 

 Contribution Possibilities 
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Context & History 

 200+ plant systems: desire for 
standardized control system 
development using common 
platform and control architecture 

 Specifications to cover all controls 
aspects: commands, alarms, data 
processing, system structure 

 Major source of value: integrated 
model of the entire control system 

 New control systems 
solution for uGMRT 

 Control systems DSL 
(domain-specific language) 

 Facilitates design, test case 
generation, verification 
through simulation, logging 
and log analysis Tango code 
generation 

 Collaboration with South 
Africa on simulation  

 

 Leading Telescope Manager 
Consortium 

 Tango-centric design solution 

 Compatible with DSL approach 
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Objectives: Drivers for the MDE Approach 

1. Integrated control system model 

– How control nodes (Tango device drivers) collaborate to achieve control 
system capabilities 

– Comprehensive interface specifications (ref. POGO) covering 
commands, responses, alarms, data 

2. Domain-specific language to express control logic 

– State machine specification of control, integrated with command 
validation, data processing and alarm handling specifications 

– Semantic transparency of desired control systems behaviour, facilitating 
automation of verification and generation of simulators 

– Complex algorithms (e.g. dish pointing) and orchestration specifications 
can be handled through callouts, scripting plugins (or coded in DSL). 

3. Extend approach to engineering life cycle 

– Enable logging, log analysis, simulator generation, verification support: 
enable complete life cycle at same abstraction level 
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Control Systems DSL: Concept 
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Control Systems DSL – GMRT pilot example 

Interface Description 
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Control Systems DSL – GMRT pilot example 

Behavior Description 
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Consistency Check Across Devices 
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Generated Graphical View  

Early Prototype 

Possibility: Graphical front-end for DSL 



10  
Experience certainty. 

Simulation Support – Indo-SA prototype 

• Approach that reduces significantly the effort to implement 
simulators for various subsystem controllers 

 

Reusable domain specific simulation libraries - MeerKAT 

DISH Others 
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controller 
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Capture High Level description 
(Based on ICD) 

Capture High Level description 
(Based on ICD) 

Domain Specific Engineering Environment –  
Used for capturing the high level design  

description of Control systems 

Generate Implementation 
View (TANGO) 

Generate Implementation 
View (TANGO) 

Configure Configure 

Attach 

Attach 



11  
Experience certainty. 

MeerKAT – Weather Simulator 

Capture description using DSL 
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Controller view in TANGO (POGO) 

Controll
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Generation of Test Cases 

 The DSL includes the control state machine of the device 

– We can use this to generate Junit test cases (really controller devices and 
stub device simulators) that exercise the state machine 

– Start it in an initial state, issue commands with parameters that satisfy 
validation constraints, check whether the target device state changes as 
expected 

– Can exercise various combinations of legal paths 

– Can also exercise illegal commands that do not pass validation tests 

 DSL also includes alarm detection logic 

– Can supply data values intended to trigger alarms and monitor the 
resulting behaviour 

 Similarly stub simulators can be programmed to generate valid and 
invalid data values 

 Need human-specified configuration files or annotations to identify 
more sophisticated test cases  
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Test Cases - Example 

Can derive the test cases from the design – Initial prototype 
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Generated POGO View 
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Log File Analysis 

 Ensure robust design, strong traceability between design, its realization and 
operations for minimum control system downtime.  

 DSL make the semantics of desired behaviour visible e.g. command responses, alarms 
and their handling, commands to be sent etc 

– Can automatically generate logging for the significant activities, and also 
automatic log analysis to check the actual behaviour against expected 
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Generated Java Code in TANGO – Logging Support 
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Summary 

 Control Systems DSL  adds a layer over Tango that captures both the 
interface and behavioural specification of devices 

– Can be thought of as an extension of POGO that includes behavioural 
logic specifications as well 

 DSL specifications for different nodes integrate to capture the 
architecture of the control system 

– How devices collaborate to achieve different aspects of control 

 This visibility to the control systems functional concept facilitates 
simulation, verification and log analysis 

– Also visualization of the control system design 
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Contribution Possibilities 

 India (NCRA-TIFR, working in collaboration with industry partners such 
as TCS) could contribute these MDE capabilities developed for GMRT 
to Tango Controls, if there is interest 

– A layer over the Tango Platform, like POGO 

o Can even be thought of as a next generation POGO 

o Along with engineering life cycle support 

 Open to a dialogue with members of the Tango community 

– Aligning the contribution 

– Contribution logistics 

 

GMRT 
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