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Abstract
Control System Skills involve the instrumentation and measurement, control systems including programming, communication and data handling.  The special report from automation world highlights various developments in these major areas of Control Systems.  This article highlights the critical analysis of the four categories as mentioned on the specified articles.
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The compilation of various Control System skills covers three major areas of the control system.  They are:

· Measurement and sensors;
· Control software and control performance;
· Data management including data acquisition and computing.
This article critically reviews the developments under the above categories.
MEASUREMENT AND SENSOR
This section addresses the development of sensors including Pressure Sensor and Flow meter for the continuous process industry and photoelectric sensor and Machine Vision for the discrete process control sector.
PRESSURE SENSOR
Scott Eliason in his article [9] highlights the development of pressure sensors from crude pneumatic devices to the current multivariable smart transmitters.  The smart transmitters have the capability to analyze the performance of system and the process itself and take appropriate local level decisions.  It is made possible by the use of ASICs. Michael Smith [7] defines ASIC as ASSP or Application Specific Standard Products as two I.Cs could be doing a different job.  It could be understood that the development of sensors are closely related to the development of electronics, as the electronics development paves a way for the development of advanced sensors.   As correctly identified, the success of these transmitters could be measured only by level of implementation of such technologies in the manufacturing sector.  These transmitters are effectively used for predictive maintenance purposes.  The maintenance sequence  in any organization moves into four layers, viz., breakdown maintenance, preventive maintenance, predictive maintenance and reliability centered maintenance (RCM).  Most of the organizations relay on the first two levels of maintenance and the implementation of predictive maintenance and RCM highlights the maturity of the organization.  Needless to say that it is easier only for such matured organizations to implement such advanced transmitters with ease as other organizations may find it difficult to justify the cost of such installations.
FLOW METERS – CORIOLIS AT P&G

One of the important requirements of a continuous process industry is the measurement of flow of process liquids and gases.  Wes Iversen [11] in his paper highlights the usage of Coriolis flowmeters in health care industry.  The cited article highlights an important drawback in flow measurement, that is a volumetric measure of a two phase flows. The article also clarifies the fact that there is no perfect flow meter yet available for the health care industry. It is very difficult to qualify the flow measurement techniques as the success of the measurement depends on the application of the measurement. The Universal flow Monitoring [10] cites various types of flow-meters and its application in variety of industries. Flow measurements are very crucial for a batch process where the quality of the material produced is a function of the quantity of the material added to the process.  However, for a continuous process chemical industry, the flow meters offered by Foxboro have proven to be very successful [4]. The typical problem of intrusive flow meters in any chemical industry has been the scaling but after the introduction of non-intrusive measurement, there has been improvements observed in the field.  One such success story in non-intrusive measurement is from Yogakawa [12] uses the ultra-sonic principle for the measurement of flow. That brings into an important question whether ultrasonic flow meters are right for us.  Liesel Oliveira [6] highlights the advantages and the points to be considered while selecting a ultrasonic flowmeter.  It is important from the control engineer’s viewpoint that, in order that the new technologies are adopted into the industry, it is his responsibility to convince the organization to adapt to changing technologies.  Once the industry changes to the emerging technologies, though it will not be economical in the initial days, due to increased demand from industries, the new technologies will be available at cheaper cost at later stages.
DISCRETE MEASUREMENTS
Ever since Selenium was found to possess a photoelectric property [2] the discrete automation could be said to invent.  The photo-electrics is the backbone of discrete automation.  The versatility of the sensor is explained for sensing the presence or absence of objects by Gary Mintchell [5].  The selection of different types of photo sensors is dependent on the application.  Where there is a requirement of counting fast moving packaged material like a food or pharma industry, the response time is very critical.  In case of a security system, like intruder identification systems, it is important have a very high signal to noise ratio.  One of the important criteria to be addressed in the photoelectric sensor is the installation in a through-beam sensor. 
With development of modular installations, these problems are reduced.  Based on the application and versatility one cannot imagine a discrete automation instrument without a photoelectric sensor, hence it could be termed as a backbone of measurement in the industry. 
CONTROL SOFTWARE AND 
CONTROLLER PERFORMANCE
The integration of control engineering into other aspects of enterprise is highlighted by Gary Mintchell [5]. The advances in automation like integration of external historian into the main process control have proven to improve the organization performance.  Such globalisation of information makes the organization see the problem areas in control rather than couple of process engineers focusing on the data.  The data generated from the field instruments can be used for simple monitoring purposes or for control purposes.  Older organizations like ours have been adopting new technologies over years.  This makes the integration job more interesting.   One of the problems faced is the standard for integration.  Various suppliers of controllers have developed their own custom made software for the use with their controllers. For the purposes of creating uniformity among software developers standards like IEC 61131 are 
being created to reduce the cost of training of personnel and the cost of interoperability 
of the devices.  The interesting aspect of the standard is the development of Sequential Function Chart, which can organize the design of control system with a sequence of blocks in which control algorithms written in one of the defined languages are embedded.  Though developing a standard is an important aspect of bringing the interoperability possible, Dr.Cockrell [3] mentions this as a difficult task.

Collating the concepts explained in this paper, the typical flow of controls development could take the path mentioned in Fig. 1. 
EMBEDDED SYSTEMS
Microsoft specifies [8] that choosing an embedded operating system is critical to the success of your business. The requirement is that the OS is reliable, scalable, and cost effective. It should have innovative functionality and accessible source code to motivate creativity—even inspire genius in your device design team. Gary Mintchell [5] attributes the embedded computing to the foundation of control.  The development of Eclipse platform, a royalty-free system, offers the software developers an operating system for industrial control system. The Eclipse supports various programming languages like C, C++ and COBOL. 

One of the key benefits of the Eclipse Platform  is realized by its use as an integration point. By building your tools or applications on top of Eclipse Platform, you enable your application to integrate with other tools and applications also written using the Eclipse Platform. The Eclipse Platform is made in a Java IDE by adding Java development components (e.g. the JDT) and it is made into a C/C++ IDE 
by adding C/C++ development components 
(e.g. the CDT). It is made into both a Java and C/C++ development environment by adding both 
sets of components. Eclipse Platform inte
grates the individual tools into a single product providing a rich and consistent experience for its users.
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Fig. 1: Control System Development Cycle

FINAL CONTROL
Discrete and continuous systems depend on motor control for any final action to take place, be it a motor control for spotting a material in a belt or variable speed drive for a flow control, motor control play a vital role in the industry. Gary Mintchell [5] addresses the significance of matching the motion system component in the design step and discusses about the three types of different controllers, dedicated-purpose, general-purpose freely programmable and general-purpose pre-programmed motion controllers. The motion control systems are classified under two broad categories, linear and angular motion systems.  Generally, motion control systems find its application in robotics, aeronautics, and automobile industries. The precise positioning requirement is significant in a semi-conductor industry for in-line wafer processing machine.  National Instruments  offers Labview for motion systems with their NI Soft Motion packages.  As it is important to accommodate the motion system component in the design step, it is useful for any design engineer to develop such systems using the NI Labview and then scale it to engineering level.

CONCLUSION

The control skills requirement is not just the development of controls, but involves development in instrumentation for measurement and control, development of control system software, communication and data logging.  Considering the communication and data transfer is moving towards wireless mode of operation using TCP/IP or other protocols, it is important that the control system integrator should be well aware of the security risk that is posed by the systems.   
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