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INTRODUCTION

The Nuclotron is the first superconductive synchrotron, constructed by the Joint Institute for Nuclear Research in Dubna, Russia. Its purpose is to accelerate nuclei and
heavy ions. It has a maximum energy of particles up to 6 GeV/u.

The Nuclotron-based lon Collider fAcility (NICA) is a new accelerator complex being constructed at JINR aimed to provide collider experiments with heavy ions at a maximum
energy equal to 4,5 GeV/u. It includes a linear accelerator, booster, upgraded superconducting synchrotron Nuclotron and collider, consisting of two superconducting rings .

The Tango control system is a free open source device-oriented controls toolkit for controlling any kind of hardware or software and building SCADA systems. It is used for
controlling synchrotrons, lasers and physics experiments in over 20 sites. It is being actively developed by a consortium of research institutes .

The Tango system has been chosen as a basis for the NICA control system. Tango introduction to NICA has started with Nuclotron. Several subsystems (beam injection
control, beam slow extraction control) have been converted to the Tango-based structure. Several Tango-based subsystems are being developed now.

TANGO IMPLEMENTATION TO NICA CONTROL SYSTEM
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certain structure changes during operation. The database was developed in MySQL technology.

— Figure 1: General structure of the
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The database manager general view is shown in Fig. 2.
i To provide easy and user-friendly access to the database the web interface has been developed. By means of this service
s e the user is able to browse the hierarchy of components, find the record he is interested in, add a new component and edit
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or delete existing ones. There are three types of users with different privileges: guest, user, admin. For the most
S — convenience usage one can apply live-search, live-resizing and live-reordering of columns. The advanced search
=l = mechanism is being developed. It is possible to obtain the necessity of or make changes in the web tool, or add new
= improvements during operation. The web tool has been developed in Java Server Faces technology with using Java
Persistence APl and PrimeFaces library.

Figure 2: The NICA control system database It is deploying under the Glassfish server. It is available at the address http://nuclotango.jinr.ru/NC.
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3) Servers
Several servers were configured for the Tango services usage:
 Tango database server.
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Figure 3: Jenkins and Wiki for
Tango-based software

Client applications are developed in LabVIEW using Labview Tango bindings:

= |njection Control Client
= Injection Beam Dynamics Client

4) Development toolbox

components on NICA. + Inection Beam Profles Clen
There have been set up several tools for Tango-based software development:

* Wiki service (Fig. 3) for control system description and tango-based software e

components documentation.
* SVN repository for storing of actual tango-based software source codes. PLANS
* Jenkins (Fig. 3) for testing and making of actual binaries for different platforms.  To extend database and make certain structure changes considering the
* Bug tracker for detection, registration and checking of errors and anomalous user’s wishes.

behavior in software. * To make changes in the web tool, or add new improvements considering the

user’s wishes.

SUMMARY

All described components (servers, control equipment database, database web
manager, wiki service, subversion repository, jenkins service and bug tracking system)
should help to implement the Tango system as a control system of the accelerator
complex NICA.

e To put into operation an advanced search mechanism for the control
equipment database.
 To keep Tango implementation to the NICA control system.
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