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ABSTRACT 

This article discusses the application of reliability in a variety of fields, 

including the scientific community. Given the significance of science in 

our everyday lives, it examines how the concept of reliability can shed 

light on the scientific method. There are many different technologies out 

there, and each of these technologies is important in its own right. One of 

these technologies is reliability. 

Keywords: Reliability, Reliability for a product, basic Consideration 

of reliable, three complex industrial models. 

   

INTRODUCTION 

Science is a method for gaining knowledge and uncovering the truth. Theoretical 

frameworks, heuristic models, and practical procedures are all part of the curriculum. When 

commenting on something, scientists sometimes use their expertise in this area, as when they 

say that forensic evidence can be trusted. As we have seen, some of the perspectives on 

forensic science tend to exaggerate the discipline's dependability and to downplay the 

frequency of error. Thus, it is important to gather accurate estimates of the rate of false 

positives so that the general public can comprehend the weight of forensic science evidence. 

Products with high reliability, long life, small samples, and multi-functional degradation are 

the focus of a proposed reliability evaluation method by Jay Pan et al. (2020). H.K. Lim 

conducted a validity analysis of the EEG and identified waves and regions that fluctuated 

significantly and were consistently associated with VR disease. These results may encourage 

additional study of VR for disease diagnosis. Researchers M. M. Jeyaraman et al. analysed 

the burden of risk of bias (RoB) in non-randomized studies (NRS) of interventions by 

calculating their interrater reliability (IRR), inter-rater reliability (ICR), and sensitivity to 

change (STC) (ROBINS-I). combined with the ROB Exposure NRS Instrument (ROB-

NRSE). In 2021, B. Xu et al. created a model to assess USIEN's dependability that factors in 

the network's ability to exchange information. They developed a limiting fast state-space 
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decomposition (SSD) algorithm with reliability thresholds and proposed a general reliability 

criterion to assess USIEN's dependability for various missions. Research conducted by G. T. 

Eskici et al. (2021) examined the validity and reliability of a Turkish patient safety 

competency self-assessment tool created for use by nursing students. IM To address these 

problems, Diego et al. (2021) proposed the Medical Evaluation System for Scientific 

Collaboration (MESSI). When it comes to matters of health, MESSI can assess how recent 

and reliable a text is. In the second case, we used our article processing expertise to derive a 

result based on more than 500,000 articles. As M.T. Evan argued, reliability is a science that 

deserves more attention. He laid out the fundamentals of the field and argued that reliability 

is really just a special case of risk science. 

RELIABILTY 

An important performance criterion relates to operational failures, which are fundamentally 

different from unsafe failures, but for critical systems, such calculations are not what is 

required. Reliability theory focuses on the impact of mean time to repair on overall system 

failure rates. The term "reliability" refers to the likelihood that a system will carry out its 

intended function in a given environment and over a given time frame. The probability that a 

given component or system will last longer than a given time before failing is a mathematical 

expression of reliability (t). 

The term "reliability" refers to the likelihood that a good, service, or system will carry out its 

designated function as designed for an allotted amount of time or will function as designed in 

a controlled environment. 

 

Fig. 1: Reliabilty 
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The term "reliability" refers to the likelihood that a product or system will continue to 

function as expected under normal (or specified) operating conditions for a given amount of 

time. 

 

Fig 2: Reliability of a product 

Reliability: The Science of Consistency The degree to which results from separate 

experiments that used the same or similar methods yield the same or similar conclusions. The 

degree to which similar outcomes can be expected from repeated experiments or 

measurements performed under controlled conditions. The results of an experiment are 

considered reliable if they can be reproduced by the same scientist using a different set of 

subjects or a new lot of the same chemicals and still get very similar results. To put it another 

way: if you get the same results every time, that means they are 100% reliable. The reliability 

of a measuring technique is its consistency in its results. For a measurement to be trusted, it 

must be reproducible—that is, it must yield the same result every time it is performed using 

the same protocols. Reliability in measurements is achieved when multiple measurements 

yield the same or similar results, and reliability in experiments is achieved when identical 

results are obtained when the experiment is performed again. 

 

Fig 3: Validity and Reliability 
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BASIC CONSIDERATION FOR RELIABILITY 

Function, success probability, service life, and context are the four cornerstones of reliability 

depicted in Figure 4. What makes a piece of machinery or a system "maintainable" is the 

likelihood that it can be repaired and returned to full working order within a predetermined 

amount of time and with the application of predetermined repair techniques and procedures. 

Reliability and maintainability are intertwined because, in the event of a failure, there may be 

a way to get the product or system back up and running. 

Figure 4: Mathematical modeling in Science 

Due to the increasing complexity of modern technologies as a result of widespread 

innovation, it is no longer possible to conduct a useful reliability analysis without adopting a 

standardized methodology. Probability theory, mathematical models, and scientific 

techniques all contribute to reliability prediction, allowing for the formulation of a 

quantitative measure of the expected system performance while still accounting for crucial 

qualitative factors. As a result, we can finally have a method that allows us to compare the 

dependability of various competing parts and designs on a level playing field. If 

organizational and financial factors aren't taken into account, any reliability study is 

essentially academic. Maximum reliability is less important than the ability to achieve 

incremental improvements in system reliability through analysis with the aid of a 

mathematical model. 

 

QUALITY AND CHARACTERISTICS OF DEPENDABILITY MULTI-FAILURE-

POINT ANALYSIS OF COMPLEX SYSTEMS 

Complex industrial model with redundancy and failure rate are discussed through the model: 

Model I - Performability Analysis of a System under 1-out-of-2: G Scheme with Perfect 

Reworking 

The use of k-out-of-n redundancy to improve reliability has become commonplace, especially 

in safety-critical applications. To calculate the reliability metrics of a system with a hybrid 

architecture, we have presented an analytical model in this paper. The system is composed of 

three interconnected subsystems labelled A, B, and C. (i.e. combination of series and parallel 

configuration). There is a series connection between subsystems A and C, and a parallel 

connection between subsystems A and B. Subsystem A is of the 1-out-of-2: G type, and 

subsystem B is connected to it in a similar fashion. B and C subsystems have n connected 

Reliability 
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Probability 
of Success

Duration Enviornment

http://philstat.org.ph/


Vol. 71 No. 4 (2022) 

http://philstat.org.ph 

Mathematical Statistician and Engineering Applications 

  ISSN: 2094-0343 

2326-9865 

8829 

units in a series arrangement. Over the course of the entire mission, the system has 

experienced three distinct phases: healthy, degraded, and failed. 

 

 

Fig 1: Performability analysis of a system under 1-out-of-2:G scheme with perfect 

reworking 

 

Model II-Performance of a Structure, which Consists of 2-out-of-3: F Substructure, 

Under Human Failure 

Both theoretical and applied studies of the reliability properties of consecutive k-out-of-n 

structures have received a lot of attention in recent years. Through the use of this model, we 

have investigated the dependability metrics of a complex structure made up of two distinct 

parts, A and B, each of which is operated by a human. Substructure B is in a series 

relationship with substructure A, which is of type 2-out-of-3: F (unequal components). 
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Failure of any two components of substructure A, any component of A in conjunction with 

the failure of substructure B, or human error can all result in failure of the entire structure. 

 

 
Fig 2: Transition Diagram 

 

Model III-System Reliability Measures in Presence of Common Cause Failure  

One of the most well-known techniques for increasing system reliability is the use of standby 

and k-out-of-n redundancies. k-in-n redundancy means that at least k of a system's 

components must be operational for the system as a whole to function properly (where n is 

greater than k). Mathematical modelling of a system with both standby and kout-of-n 

redundancies is the focus of this model. The system under consideration is made up of two 

parallel subsystems, A and B. Subsystem A is comprised of a pair of paralleled units and a 

standby unit; it is linked to Subsystem B, a two-out-of-three (F type) system. 
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Fig 3: State Transition Diagram 

 

CONCLUSION 

The paper reaches the conclusion that there is a need to develop reliability models with the 

goal of assisting designers in predicting reliability during the design stage. This review 

demonstrates that the mathematical tools of analysis used in reliability studies can be applied 

to any scientific subfield, while also stressing the importance of factoring in the specific 

scientific factors that arise and interact throughout the equipment's operational life for the 

most accurate and practical reliability predictions. Also in this paper we explained three 

different complex industrial models. 
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