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Visualization Tool Development 

What will be presented? 

 basic technical and functional requirements 

 main concepts & features 

 initial prototype of the multi-purpose GUI 

 current status 

 How to get users started as quickly as possible? 
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Requirements 

 Technical Requirements 

 cross-platform (     ,     ,     ) 

 remote control (client/server architecture) 

 graphical views and embedded scripting (       ) 

 integration to the software framework’s signals/slots 

 immediate feedback of the framework’s events 

 Functional Requirements 

 automatic, self explaining default layout allowing interaction with 

any device 

 allow preparation of highly customizable user panels 

 custom widget plugin loader (3rd party) 

 drag & drop layouting 

 user-centralized and role-based system 

 optimized network traffic (only send what needs to be displayed) 

 full navigation and status overview within the distributed system 
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Connecting the bits and pieces 4 
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Message Broker 

(Event Loop) 

Master 

Device 

GuiServer 

Device 

Device 1 

Device 2 

DB 

 MasterDevice: keeps DB up-to-date 

 GuiServerDevice: registers all GUI logins, firewall (internal/external access) 

at GUI-client startup: 

- validates login, creates 

   session and provides 

   user-role 

- retrieve current device 

  servers and instances 
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Generic Default GUI Layout (Prototype) 5 
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Navigation 

Customize composition area Configuration 

Notifications Logging / Scripting console Documentation 
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Navigation 6 
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Hierarchical view 

 Host (physical) 

 DeviceServerInstance 

 available DeviceClasses (i.e. plugins) 

 DeviceInstances 

Features 

 different filter options 

 search for specific instances 

 synoptic view (“Google Maps” for 

device servers) 

 … 
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Creating devices 7 
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 undock configurator  standalone panel 

 no custom coding needed 

 automatic generation of configuration masks by using the device’s 

inherent self description (the famous “static expectedParameters”) 

Initiate device 

create instance of this 

class (as thread on the 

device server) 
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Interacting with devices 1/3 8 
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 device instance with attributes: 

 display name 

 current value 

 editable field (reconfiguration) 
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Interacting with devices 2/3 9 
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 apply changes: 

 individually 

 selection 

 all in one package 

 

 save/open configuration 



Visualization Tool Development 

Interacting with devices 3/3 10 
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 changes in distributed                     

systems result to conflicts 

 

 2 ways of solving: 

1. Accept remote 

changes 

2. Re-Apply local 

changes 
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Generic Default GUI Layout (Prototype) 11 
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Navigation 

Customize composition area Configuration 

Notifications Logging / Scripting console Documentation 
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Logging, Scripting, Notifications 

 Logging panel 

 status of system 

 sent/received data 

  Scripting panel 

 providing iPython interface 

 Notifications 

 alarm, error, warning messages 
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Custom user panels – attribute centric 13 
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drag & drop 

 visual attribute composition across 

devices 

 planned features: 

 drag & drop 

  “blue print” (bind to instances later) 

  from running devices 

 powerpoint like look and feel  

 saving and load any customized panel 

 tabbed view or undock feature for 

multiple panels 

 customizable labels, view widgets, 

editable widgets 

 provide defaults 

 interactive change of widget type 

 visualization complex attributes 

(images, arrays, …) 
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drag & drop 

AndorCam AndorCam 

Correct Correct 

Correct Correct 

Sum Sum 

Visualize Visualize 
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Conclusion 

 most requirements full-filled: 

 generic, multi-purpose, cross-platform GUI 

 remote control 

 self explaining, default layout for any device 

 highly customizable user panels 

 

   Further concepts currently developed. 

 

 FSM visualization 

 user-role driven (database) 
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Thanks for your attention!  
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Additional Slides 17 
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Outlook 

 save/open customized panels and latest composition/view of 

user interface 

 showing attributes in different ways, e.g. array of values as 

plot or comma separated 

 different filter options for navigation bar (hierarchical, all 

device servers, all device classes, …) 

 integration of iPython console 

 visualization of complex attributes (plots, images, …) 

 integration of 3rd party widgets (Taurus, PyQwt, …) 

 FSM visualization 

 user-role driven (database) 
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Main concepts 

 PyQt (platform independent) 

 Signals/Slots 

 client/server architecture 

 generic GUI (configure devices, XSD, XML) 

 customized GUI panels: 

 plugin widgets 

 3rd party widgets (Taurus, …) 

 design requirements: 

 save/open configurations (XML) 

 immediate notice of changes 

 customize GUI in a centralized panel 

 data traffic only for visible GUI items 
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More Screenshots 20 
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More Screenshots 21 
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Configuration 

 Standardized XSD and XML representations of any device 

 generic configuration and control 

 distinction between configuration for device construction 

(XSD + XML) and (re-)configuration of an existing device 

instance (XML) 

 both can be saved/opened for reusage 
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Connecting the bits and pieces 

 Python bindings: 

 PyQt (platform independent) 

 homogeneous in-house framework 
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