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Abstract 
Paper describes about the performance of the processor core when more than one 

task is simulated at a time. Laboratory experiments are integral part of science and 

engineering education. LabVIEW (Laboratory Virtual Instrument Engineering 

Workbench) is a development environment based on graphical programming. 

LabVIEW relies on graphical symbols rather than text-based language to describe 

programming actions. Paper analyzes the performance of the processor core 

available in a computer using LabVIEW tools. Each module is designed 

independently using LabVIEW simulation tool. Each module is loaded into 

individual core in the multi core processor. Core utilization is monitored as a CPU 

usage percentage using task manager. Each module is made to run using for-loop for 

the same iterations and performance like Time taken (in LabVIEW) and CPU usage 

(in Task manager) are monitored. The timed loop incorporates a processor selection 

option to select a particular core from the available ones to execute the module. The 

execution can be stopped at any time using the sub-module stop. For-loops allow us 

to set the iteration, and the time to complete one loop is updated in the display 

module of the LabVIEW itself. In this way, the usage of core is monitored and 

controlled. 
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1. Introduction 

The proposed work is implemented using the LabVIEW tool sets. Analyze the utilization of core 

processor in the present. Timed loop incorporates processor selection option to select the core 

from the available one. A Virtual Instrument (VI) is a LabVIEW programming element. A VI 

consists of a front panel, block diagram, and an icon that represents the program. The front panel 

is used to display controls and indicators for the user, and the block diagram contains the code 

for the VI. The icon, which is a visual representation of the VI, has connectors for program 

inputs and outputs. 
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2. Literature Review 

An approach to carrying out asynchronous, distributed simulation on multiprocessor message – 

passing architecture is presented. This scheme is differs from other distributed simulation 

schemes because the amount of memory required by all processor together is bounded and is no 

more than the amount required in sequential simulation and the multi processor network is 

allowed to deadlock is broken [1]. To propose a method for performance improvement of multi-

processor systems co simulation by reducing synchronization overhead between multiple 

simulators. To reduce the amount of simulator synchronization, we predict synchronization time 

points based on a static analysis of application software running on each processor. In 

experiments with real embedded systems, we obtained orders of magnitude higher performance 

in co simulation runtimes [2]. To analyze thread-based optimistic distributed timed co simulation 

methods which reduce the overhead of optimistic simulation. First, we present a thread 

simulation model to facilitate efficient distributed co simulation. To reduce the overhead of 

optimistic simulation, we focus on the reduction of state saving overhead. Based on the thread 

simulation model, we perform thread-level state saving without saving the whole state of 

processor at each check-point. Especially, single checkpoint property based on the proposed 

thread model minimizes the number of state savings for HW threads. We give preliminary 

experimental results to show the efficiency of the proposed methods [3]. For system-level 

simulation of a complex system-on-chip design, multiple hardware simulators and emulators can 

be combined to work together. The simulation performance in this case is often limited by the 

communication overhead between simulators and emulators. To reduce the amount of 

communication in this heterogeneous simulation environment, we propose novel methods to find 

a time interval during which there are no transactions among simulators based on a dynamic 

prediction of transaction occurrence time for both software and hardware models. We also 

propose a simulator scheduling algorithm which allows the simulator to work alone without 

interaction with others when there is no transaction [4]. Originating from basic research 

conducted in the 1970's and 1980's, the parallel and distributed simulation field has matured over 

the last few decades. Today, operational systems have been fielded for applications such as 

military training, analysis of communication networks, and air traffic control systems, to mention 

a few. This tutorial gives an overview of technologies to distribute the execution of simulation 

programs over multiple computer systems. Particular emphasis is placed on synchronization 

(also called time management) algorithms as well as data distribution techniques [5]. 

 

3. Scope of the Study 

The various applications designed are Temperature and Flow Measurement, Pressure 

Measurement, Binary Morphological Reconstruction, Proximity Switch Testing, and Tank Level 

Monitoring. 

 

a. Temperature and Flow Measurement 
Temperature sensors are vital to a variety of everyday products. For example, household ovens, 

refrigerators, and thermostats all rely on temperature maintenance and control in order to 

function properly. Temperature control also has applications in chemical engineering. Examples 

of this include maintaining the temperature of a chemical reactor at the ideal set-point, 

monitoring the temperature of a possible runaway reaction to ensure the safety of employees, and 

maintaining the temperature of streams released to the environment to minimize harmful 

environmental impact. 
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Resistance Temperature Detectors 

A commonly used temperature sensor is the resistance temperature detector (RTD, also known as 

resistance thermometer). Unlike filled system thermometers, the RTD provides an electrical 

means of temperature measurement, 

thus making it more convenient for use 

with a computerized system. An RTD 

utilizes the relationship between 

electrical resistance and temperature, 

which may either be linear or 

nonlinear. RTDs are traditionally used 

for their high accuracy and precision. 

However, at high temperatures (above 

700°C) they become very inaccurate 

due to degradation of the outer sheath, 

which contains the thermometer. 

Therefore, RTD usage is preferred at 

lower temperature ranges, where they 

are the most accurate. There are two 

main types of RTDs, the traditional RTD and the thermistor. Traditional RTDs use metallic 

sensing elements that result in a linear relationship between temperature and resistance. As the 

temperature of the metal increases, increased random molecular movement impedes the flow of 

electrons. The increased resistance is measured as a reduced current through the metal for a fixed 

voltage applied. The thermistor uses a semiconductor sensor, which gives a power function 

relationship between temperature and resistance. 

 

Flow Measurement 

It is the quantification of bulk fluid movement. Flow can be measured in a variety of ways. 

Positive-displacement flow meters accumulate a fixed volume of fluid and then count the 

number of times the volume is filled to measure flow. Other flow measurement methods rely on 

forces produced by the flowing stream as it overcomes a known constriction, to indirectly 

calculate flow. Flow may be measured by measuring the velocity of fluid over a known area. 

Both gas and liquid flow can be measured in volumetric or mass flow rates, such as liters per 

second or kilograms per second. These measurements can be converted between one another if 

the material's density is known. The density for a liquid is almost independent of the liquid 

conditions; however, this is not the case for gas, the density of which depends greatly upon 

pressure, temperature and to a lesser extent, the gas composition. When gases or liquids are 

transferred for their energy content, such as the sale of natural gas, the flow rate may also be 

expressed in terms of energy flow, such as GJ/hour or BTU/day. The energy flow rate is the 

volume flow rate multiplied by the energy content per unit volume or mass flow rate multiplied 

by the energy content per unit mass. Where accurate energy comes to the time of the legit flow 

rate is desired, most flow meters will be used to calculate the volume or mass flow rate which is 

then adjusted to the energy flow rate by the use of a flow computer. 

 

b. Pressure Measurement 
Many techniques have been developed for the measurement of pressure and vacuum. Instruments 

used to measure pressure are called pressure gauges or vacuum gauges. Manometer could also 

 

Fig. 1: Core 1 Output shows the output waveform of temperature 

sensor and flow driver 
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refer to a pressure measuring instrument, usually limited to measuring pressures near to 

atmospheric. The term manometer is often 

used to refer specifically to liquid column 

hydrostatic instruments. A vacuum gauge is 

used to measure the pressure in a vacuum—

which is further divided into two sub-

categories, high and low vacuum (and 

sometimes ultra-high vacuum). The 

applicable pressure range of many of the 

techniques used to measure vacuums has an 

overlap. Everyday pressure measurements, 

such as for tire pressure, are usually made 

relative to ambient air pressure. In other 

cases measurements are made relative to a 

vacuum or to some other specific reference. 

 

c. Binary Morphological Reconstruction 
Morphological reconstruction is part of a set of 

image operators often referred to as geodesic. In 

the binary case, reconstruction simply extracts 

the connected components of a binary image I 

(the mask) which are \marked" by a (binary) 

image J contained in I. This transformation can 

be extended to the grayscale case, where it turns 

out to be extremely useful for several image 

analysis tasks. To improve this situation, a new 

algorithm is introduced, which is based on the notion of regional maxima and makes use of 

breadth-image scanning implemented via a queue of pixels. Its combination with the sequential 

technique results in a hybrid grayscale reconstruction algorithm which is an order of magnitude 

faster than any previously known algorithm. Morphological reconstruction is useful for 

constructing an image from small components or for removing features from an image, without 

altering the shape of the objects in the image. Morphological reconstruction works on grayscale 

images and binary images. Use morphological reconstruction for applications such as: 

Segmenting magnetic resonance images (MRI) of structures inside the body. 

 

Reconstruction by Dilation 

Reconstruction by dilation reconstructs bright regions in grayscale images and reconstructs 

particles in binary images. Starting at the marker points, neighbouring pixels are reconstructed 

by spreading the brightness value. Reconstruction by dilation starts with the maximal gray 

valued pixels of the marker and reconstructs the neighboring pixels ranging from 0 to the 

maximal valued pixel. Refer to Primary Morphology Operations for more information about 

dilation. 

 

Reconstruction by Erosion 

Reconstruction by erosion reconstructs dark regions in a grayscale image and holes in a binary 

image. Starting at the marker points, neighboring pixels are reconstructed by spreading the 

 
Fig. 2: Core 2 Output shows the pressure driver output 

waveform 

 
Fig.3: Core 3 Output 
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darkness value. Reconstruction by erosion starts with the minimal valued pixels of the marker 

and reconstructs the neighboring pixels ranging from the minimal valued pixel to the image 

maximum value (for example, the image maximum value is 255 for U8 images). Refer 

to Primary Morphology Operations for more information about erosion. 

 

Binary Morphological Reconstruction 

Use binary morphological reconstruction to find connected particles or holes in a binary image. 

It can also be used to extract the particles or holes which are connected a set of pixels in a marker 

image shown in figure 3. 

 

d. Proximity Switch Testing 

Proximity sensors are available in 

models using high-frequency oscillation 

to detect ferrous and non-ferrous metal 

objects and in capacitive models to 

detect non-metal objects. Models are 

available with environment resistance, 

heat resistance, resistance to chemicals, 

and resistance to water. 

 

What are Proximity Sensors? 

“Proximity Sensor” includes all sensors that perform non-contact detection in comparison to 

sensors, such as limit switches, that detect objects by physically contacting them. Proximity 

sensors convert information on the movement or presence of an object into an electrical signal. 

There are three types of detection systems that do this conversion: systems that use the eddy 

currents that are generated in metallic sensing objects by electromagnetic induction, systems that 

detect changes in electrical capacity when approaching the sensing object, and systems that use 

magnets and reed switches. This technical guide defines all inductive sensors that are used for 

detecting metallic objects, capacitive sensors that are used for detecting metallic or non-metallic 

objects, and sensors that utilize magnetic DC fields as Proximity Sensors.  

 

A variety of sensors are available that give ON/OFF (or yes/no) binary outputs mechanical limit 

switches often called “micro switches” activation causes electrical contacts to either “break” 

(“normally closed” or NC switch) or “make” (“normally open” or NO switch) -or both NC and 

NO. More sophisticated binary sensors are collectively known as proximity switches. Inductive 

Proximity Sensors detect magnetic loss due to eddy currents that are generated on a conductive 

surface by an external magnetic field. An AC magnetic field is generated on the detection coil, 

and changes in the impedance due to eddy currents generated on a metallic object are detected. 

The figure 4 shows the Proximity sensor output only when the switch is ON the input is coupled 

to the output. When the switch is OFF none output will come. It widely used in proximity sensor 

manufacturing unit. 

 

e. Tank Level Monitoring 
PID 

PID stands for Proportional, Integral, Derivative and Controllers are designed to eliminate the 

need for continuous operator attention. Cruise control in a car and a house thermostat are 

 
Fig. 4: Core 4 Output 
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common examples of how controllers are used to 

measurement (or process variable) at the set

measurement to be. Error is defined as the difference between set

variable being adjusted is called the manipulated variable which usually is equal to the output of 

the controller. The output of PID controllers will change in response to a

or set-point shown in figure 5a.  

 

PID Controller 

A Proportional - Integral - Derivative 

Controller is a generic

loop feedback mechanism (controller) 

widely used in industrial control systems. 

A PID controller calculates an “error” 

value as the difference between a 

measured process variable and a 

desired set point. The controller attempts 

to minimize the error by adjusting the 

process control inputs. The PID controller calculation

parameters, and is accordingly sometimes called

the integral, and the derivative values, denoted

interpreted in terms of time: P depends on the

and D is a prediction of future errors, based on cur

three actions is used to adjust the process via a control element such as the position of a

valve, a damper, or the power supplied to a heating element. In the absence of knowledge of the 

underlying process, a PID controller has historically been considered to be the best controller. 

 

By tuning the three parameters in the PID controller algorithm, the controller can provide control 

action designed for specific process 

requirements. The response of the controller 

can be described in terms of the 

responsiveness of the controller to an error, 

the degree to which the 

controller overshoots the set point, and the 

degree of system oscillation. Note that the 

use of the PID algorithm for control does not 

guarantee optimal control of the system or 

system stability. Some applications may 

require using only one or two actions to 

provide the appropriate system control. This 

is achieved by setting the other parameters to 

zero. A PID controller will be called a PI, 

PD, P or I controller in the absence of the respective control actions shown in   figure 5b. 

 

Proportional Band 

With proportional band, the controller output is proportional to the error or a change in 

measurement (depending on the controller). With a proportional controller offset (deviation from 
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common examples of how controllers are used to automatically adjust some variable to hold the 

measurement (or process variable) at the set-point. The set-point is where you would like the 

measurement to be. Error is defined as the difference between set-point and measurement. The 

d is called the manipulated variable which usually is equal to the output of 

the controller. The output of PID controllers will change in response to a change

 

Derivative 

is a generic control 

(controller) 

industrial control systems. 

A PID controller calculates an “error” 

value as the difference between a 

and a 

set point. The controller attempts 

to minimize the error by adjusting the 

process control inputs. The PID controller calculation algorithm involves three separate constant 

parameters, and is accordingly sometimes called three term control: the

values, denoted P, I, and D. Simply put, these values can be 

depends on the present error, I on the accumulation of

errors, based on current rate of change. The weighted sum of these 

three actions is used to adjust the process via a control element such as the position of a

damper, or the power supplied to a heating element. In the absence of knowledge of the 

ocess, a PID controller has historically been considered to be the best controller. 
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rithm for control does not 
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require using only one or two actions to 

provide the appropriate system control. This 

is achieved by setting the other parameters to 
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damper, or the power supplied to a heating element. In the absence of knowledge of the 

ocess, a PID controller has historically been considered to be the best controller.  
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set-point) is present. Increasing the controller gain will make the loop go unstable. Integral action 

was included in controllers to eliminate this offset. 

 

Integral 

With integral action, the controller output is proportional to the amount of time the error is 

present. Integral action eliminates offset. Integral action gives the controller a large gain at low 

frequencies that results in eliminating offset and “beating down” load disturbances. The 

controller phase starts out at –90 degrees and increases to near 0 degrees at the break frequency. 

This additional phase lag is what you give up by adding integral action. Derivative action adds 

phase lead and is used to compensate for the lag introduced by integral action. 

 

Derivative 

With derivative action, the controller output is proportional to the rate of change of the 

measurement or error. The controller output is calculated by the rate of change of the 

measurement with time. Some manufacturers use the term rate or pre-act instead of derivative. 

Derivative, rate, and pre-act are the same thing. Derivative action can compensate for a changing 

measurement. Thus derivative takes action to inhibit more rapid changes of the measurement 

than proportional action. When a load or set-point change occurs, the derivative action causes the 

controller gain to move the “wrong” way when the measurement gets near the set-point. 

Derivative is often used to avoid overshoot. Derivative action can stabilize loops since it adds 

phase lead. Generally, if you use derivative action, more controller gain and reset can be used. 

With a PID controller the amplitude ratio now has a dip near the center of the frequency 

response. Integral action gives the controller high gain at low frequencies, and derivative action 

causes the gain to start rising after the “dip”. If the controller had no filter the controller 

amplitude ratio would steadily increase at high frequencies up to the Nyquist frequency (1/2 the 

sampling frequency). The controller phase now has a hump due to the derivative lead action and 

filtering (Graphic courtesy of Exper Tune Loop Simulator). 

 

4. Conclusion with Future Work  

In the proposed technique we analyzed the performance of the multi core processor using parallel 

simulation and timed loop structure in LabVIEW. This shows scalable performance when the 

application modules are simulated in parallel in the multi core processor. Each application 

module is designed inside the For-Loop Structure and time taken to complete one complete For-

Loop is updated in LabVIEW and the usage of core is monitored and noted in the Task Manager. 

The same application is made to run on various cores and percentage is noted that shows which 

core taking lesser time to execute is said to be higher performance core. This technique is manual 

switching of the core for different application. In the future, may be extended to automatic 

switching between cores and load sharing with nearby cores can be implemented. 
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