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Abstract

© 2016 IEEE.The method of pattern design of industrial control system (ICS) software has been
developed. As objects of lower hierarchy level, the elements of automation were selected. The
unified algorithms of data processing and computing control actions were applied for these
elements. The data types, data storage and functionality were defined for these objects. In the
software  of  human-machine  interface  and  controller,  the  correlated  structure  types  were
applied. The data blocks in the form of one-dimensional array user-defined type were used for
storage. The correspondence of the structure tag to element of array in data block was defined.
The data exchange over control system network is independent on the number of sensors and
actuators.  The template projects  for  development of  software with Siemens hardware and
software were created on the basis of proposed method. The structure of the template projects
makes it easy to adapt them to the requirements of a particular control system. The template
projects  greatly  reduce  time  needed  for  ICS  software  development  and  require  less
programming skills. A universal approach of the proposed method allows using the pattern-
design on the automation of various industrial processes.

http://dx.doi.org/10.1109/ICIEAM.2016.7910942

Keywords

automation, control system, pattern-design, software, supervisory control

References

[1] R. Butta, "An overview of oil drilling and production monitoring system using SCADA automation in Oiland
Natural  Gas  Corporation Ltd,  "  in  Proc.  Electrical,  Electronics,  Signals,  Communication and Optimization,
September 2015, Article number 7253920.

[2] K. Phillips, B. Gruszka, J. Carroll, M. Bauer, O. Maharaj, "Connecting industrial automation software to a discrete
manufacturing  plant  model  for  research  and  education,  "  in  Proc.  IEEE  AFRICON,  2013,  Article  number
6757722.

[3] X. Chen, Y. Che, K.W.E. Cheng, "PLC and configuration software based supervisory and control system for oil
tanks area, " in Proc. Power Electronics Systems and Applications, 2009, Article number 5228628.

[4] J. Reeser, T. Jankowski, G.M. Kemper, "Maintaining HMI and SCADA systems through computer virtualization, "
IEEE Transactions on Industry Applications, vol. 51, is. 3, pp. 2558-2564, May 2015.

[5] I.M. Sitdikov, R.S. Farkhetdinov, F.A. Jakupov, "Building automation systems using the principle of partitioning
functions, " Modern automation method, is. 1, pp. 54-59, 2011.

[6] Sh.Sh. Khuzyatov, R.A. Valiev, "Control of a network communication between the Siemens controller and
microprocessor devices based on the Modbus protocol, " Modern problems of science and education, is. 1,
Article number 121-19411, 2015.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Kazan Federal University Digital Repository

https://core.ac.uk/display/197475231?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dx.doi.org/10.1109/ICIEAM.2016.7910942


[7] Sh.Sh. Khuzyatov, R.A. Valiev, "Desining of automated control systems based on pattern methods, " Scientific
and technucal Gazette Volga, is. 2, pp. 215-218, 2015.

[8] M. Khalil, "Pattern-based methods for model-based safety-critical software architecture design, " Lecture Notes
in Informatics (LNI), Proceedings-Series of the Gesellschaft fur Informatik (GI), pp. 493-499, 2013.

[9] R.A. Valiev, A.Kh. Khairullin, V.G. Shibakov, "Automated Design Systems for Manufacturing Processes, " Russian
Engineering Research, 35(9), pp. 662-665, 2015.

[10] P.R.A.  Valiyev,  L.A.  Galiullin,  A.N.  Iliukhin,  "Approaches  to  organization  of  the  software  development,  "
International Journal of Soft Computing, 10(5), pp. 336-339, 2015.

[11] Q.-C.  Wang,  L.-K.  Hu,  "Research  on  WinCC-based  SCADA software  for  acrylic  fibres  filature,  "  Huagong
Zidonghua Ji Yibiao, Control and Instruments in Chemical Industry, 33(1), pp. 35-38, 2006.

[12] H.  Berger,  Automating  with  Simatic:  Controllers,  Software,  Programming,  Data  Communication,  Operator
Control and Process Monitoring, Erlangen: Publicis Publishing, 2013.

[13] R. Butuza, I. Nascu, O. Giurgioiu, R. Crisan, "Automation system based on SIMATIC S7 300 PLC, for a hydro
power plant, " in Proc. Automation, Quality and Testing, Robotics, AQTR, 2014, Article number 6857859.

[14] A.N. Drozdov, "Utilization of associated petroleum gas with using of existing field infrastructure, " Oil Industry,
is. 4, pp. 74-77, 2014.

[15] N.G. Ibragimov, R.G. Zabbarov, V.R. Idiatova, "Operational supervision and oil production control system based
on monitoring of telemetry-controlled well performance in ARMITS corporate information system, " Oil Industry,
is. 4, pp. 106-109, 2014.

[16] S.A. Sobolev, R.B. Fattakhov, "Coordination of booster pump stations operating modes, " Oil Industry, is. 6, pp.
122-125, 2013.


