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Abstract

To solve the problem of supporting intelligent sensors manufactured in the Russian Federation
by foreign software, ASPECT LLC has developed the Colibri Field Data Bus Server. This software
allows to work with HART- and Colibri-based devices with support of their electronic descriptions
(CDD/EDD). The software facilitates dynamic GUI based on CDD/EDD, offering advanced control
and diagnostic capabilities for field equipment.
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Introduction

The Colibri Field Data Bus Server (Colibri software) provides a unified interface for interaction
with intelligent field devices, including both domestic (Colibri or HART protocol) and international
(HART protocol) equipment [1, 2]. The software has undergone compatibility testing with most
popular industrial software and hardware such as Kaspersky Industrial Cybersecurity, protected
virtualization environment zVirt, backup software Cyberbackup, R7 Office and R7 Graphics, ABAK
PLC, Regul PLC and others [3].

The development of Colibri software graphical user interface (GUI) posed two critical
challenges:

e Developing a universal dynamic interface adaptable to diverse industrial devices.

e Developing a scalable enterprise structure visualization capable of managing thousands of
field devices.

Dynamic GUI creation

Colibri software utilizes colibri device descriptions (CDDs), which are unique to each device
model and define device-specific parameters and menu structures [2]. To provide universal device
configuration, a dynamic GUI creation engine was developed, that interprets CDDs at real time, so
Ul is automatically generated at that exact moment. As shown in Figure 1, this engine parses CDD
elements and maps them to interactive components:

e Variables — Input fields

e Methods — Command-invoking buttons

e Built-in functions — Context-aware dialog windows

This approach eliminates the need for static interface designs, ensuring compatibility with any
CDD-compliant device. Engine also provides a CDD developer and Colibri software administrator
extended interface customization capabilities. Key configurable parameters include:

e Access control: Variables can be set as read-only or writable based on user roles

e Validation rules: Value ranges (min/max), data types, and input masks

¢ Contextual guidance: Tooltips, pop-up explanations (QToolTip), and hierarchical help menus

e Function metadata: Descriptions for built-in methods visible during runtime execution
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Fig. 1. A diagram of GUI creation in Colibri Software

Enterprise Structure Customization

To manage large-scale facility, the Colibri software integrates a hierarchical device tree
(Figure 2) using Qt’s QTreeWidget and JSSON-based configurations. Key features include:

e Unlimited nested folder structures (e.g., “ABAK PLC,” “New Devices” and others in the
Figure 2)

e Drag-and-drop device organization

e User-defined grouping/sorting rules

e Multi-profile support for customized layouts

Current efforts focus on optimizing performance for facilities with 10,000+ devices, including
load balancing and asynchronous data handling.
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Fig. 2. Enterprise structure
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Scalability Validation via Virtual Unit Software

A HART/Colibri Virtual Emulator (Figure 3) was developed to stress-test the device tree of
Colibri software under heavy loads. The emulator:

e Simulates configurable response delays (0-5000 ms)

e Generates up to 64 devices per emulated I/0 module

e Operates as a distributed server cluster with HART-IP support

e Leverages multi-core CPU processing for parallel task execution, which allowed to use a
single OS machine for testing

Ina72-hour stress test,the Colibrisoftwaresuccessfully managed 8,192 concurrent devices without
performance degradation. Planned upgrades aim to validate scalability for 16,000+ devices.
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Conclusion

Colibri software is a field device monitoring and diagnostics system, that was developed by
ASPECT LLC. In the scope of this research, as a part of Colibri software development, three key
aspects were developed:

1. A dynamic GUI engine for CDD interpretation was created, enabling automatic interface
adaptation for any type of field device.

2. A customizable facility structure visualization system, allowing for convenient visualization,
grouping and sorting of field device assets.

3. A virtual emulation framework for hardware-free load testing, which allows to conduct stress
tests without need to connect large amounts of field devices.
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