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Software in Research Activities

The hardware is
various according
to the aim, but a
majority of
modules are built
on the unified
platform

Software should be
unified as well




Problem

Research activities require specific hardware maintained
by staff hardware developers

The complexity of modern systems arouses the question of
the need for the bespoke software

Both software and hardware need to be flexible to adapt
to various constantly-changing requirements from end-
users: physicists
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Slow control systems

Despite the fact that there is no general definition for a
slow control system it can be described as the opposite of a
Real-Time system
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Slow control systems

Despite the fact that there is no general definition for a
slow control system it can be described as the opposite of a
Real-Time system

We have a lot of tasks related to slow control systems at LHEP
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Slow control systems

Despite the fact that there is no general definition for a
slow control system it can be described as the opposite of a

Real-Time system

We have a lot of tasks related to slow control systems at LHEP

Often we used to build the standalone software for such kind
of systems from scratch

But can we unify the software developing process in such
context?
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Our past experience
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Solution

We decide to build our own platform

1. Integration
2. Evolutionary
3. Simplicity
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Solution

Architecture characteristic

Star rating

Domain and technical

W

W

We decide to build our own platform Partitioning type
Number of quanta
According to Neal Ford and Mark Richards, Deployability
Microkernel Architecture would satisfy our Elasticity
quality attribute requirements _
Evolutionary

W

Fault tolerance

)Xo

W

PARARXSARAY

W

W

w

WNRWK

W

1. Integration Modularity
2. Evolutiona ry Overall cost
3. Simplicity Performance

Reliability

Scalability

Simplicity

Testability
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Solution

Architecture characteristic

Star rating

Domain and technical

W

W
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We decide to build our own platform Partitioning type
Number of quanta
According to Neal Ford and Mark Richards, Deployability
Microkernel Architecture would satisfy our Elasticity
quality attribute requirements _
Evolutionary
Fault tolerance
1. Integration Modularity
2. EVOlUtiOI’Iar‘y Overall cost
3. Simplicity Performance
Reliability
Microkernel Architecture == Plugin Architecture Scalability
Software module for controlling hardware device Simplicty
== P]_ugj_n Testability
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Implementation - Maestro Software
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Implementation - Maestro Software
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.DLL

Every plugin is a dynamic
library (.so or .dll)
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Every plugin is a dynamic
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For each hardware module we
have its software adaptor
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Implementation - Maestro Software
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.DLL

Every plugin is a dynamic
library (.so or .dll)

For each hardware module we
have its software adaptor

The plugins should simply
be placed into a specific
directory
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Implementation - Maestro Software
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Implementation - Maestro Software
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Challenges

The first versions of our
e software were standalone, but
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What about other systems?

Despite the initial orientation towards
the synchronization system, our unified
platform can be customized to fit the aims
of controlling the power supplies of the
Nuclotron-Collider Beam Transport Channel

* See the talk of
Artyom Noskov
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Have we satisfied our QA?
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Have we satisfied our QA?

We have integrated our software with Tango
Integr‘atlon « Controls, and it may be used with various hardware
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® ®
Have we satisfied our QA?
We have integrated our software with Tango
Integr‘ation « Controls, and it may be used with various hardware

EVOlutionary « We have adapted the software for Nuclotron

Collider Beam Transport Channel Power Supplies
control and our system has grown functional
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Have we satisfied our QA?

We have integrated our software with Tango
Integration «

Controls, and it may be used with various hardware

EVOlutionary « We have adapted the software for Nuclotron

Collider Beam Transport Channel Power Supplies
control and our system have grown functionally

What about SIMPLICITY?
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School of Engineering for LHEP
f School of Engineering

%% Dubna University

We have employed three students from the School of
Engineering 1.5 year ago and now they are indispensable
members of our team
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School of Engineering for LHEP
f School of Engineering

%% Dubna University

We have employed three students from the School of YHUBEPCUTET avBHA» — (2602-12.03_
Engineering 1.5 year ago and now they are indispensable
members of our team
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School of Engineering for LHEP
f School of Engineering

%% Dubna University

We have employed three students from the School of VHUBEPCHTET f1V6HA» (26021203 _
Engineering 1.5 year ago and now they are indispensable
members of our team
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students into the process of slow control system B M Y ST AN R AN
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School of Engineering for LHEP

K

The new generation of SoE
students now is working on the
software for Measure Unit
Hardware control

School of Engineering

Dubna University
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School of Engineering for LHEP

Koupur ¥npasnesue noAXAKYEHMAMH HACTPOWKM MHHCTPYMeHTH
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Dubna University

f% School of Engineering

They are developing
the Maestro Software
plugins with SCPI
commands support by
themselves
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Results

The unified platform for client or standalone software for slow control system
management has been developed and implemented in different parts of NICA Complex

The software has been integrated with Tango Controls

The system of Maestro Software Plugins description has been composed and
successfully tested within the framework of the School of Engineering
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Dubna University

f% School of Engineering

Thank you for your attention

Alexey Kozlovsky kozlovsky@jinr.ru




