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Abstract: 
The efficiency of a database is a critical component in determining how well it can be used. 

In order to ensure that requests are carried out in a timely manner, distributed real-time 

database systems, also known as DRTDBS, need to be developed on all levels of database 

architecture. The number of missed deadlines should be kept to a minimum as much as 

possible, since this is the major performance goal of DRTDBS. Because of the difficult nature 

of this task, conventional methods are insufficient to achieve it. However, the majority of the 

research that has been done on DRTDBS has been focused on expanding standard 

transaction processing methods in order to find solutions for the problems that are critical 

for the design of DRTDBS. In this context, new rules and protocols need to be created in 

order to manage the execution of transactions in the most effective way possible. Our work 

includes the creation of new priority assignment rules and commit procedures, as well as the 

evaluation of the effectiveness of these policies and protocols in relation to those already in 

place. 
Keywords: DRTDBS, Transaction, Protocols 

INTRODUCTION: 

The development of new technologies has made it possible to equip portable computers with 

wireless connections, which enables users to maintain networked contact even while they are 

moving around. The functionality of a portable computer device may be significantly 

increased by using wireless networking. The combination of mobility and networking will 

give rise to new technological obstacles that mobile computing will need to overcome in 

order to fulfil the goals under inquiry while also taking into account the limits of their 

capabilities. Over the course of the most recent few years, there has been an explosion in the 

usage of portable computers and wireless networks. The combination of the two paves the 

way for the development of a new kind of technology known as mobile computing. Even 

though wireless communication networks were developed primarily for the transmission of 

speech signals, an increasing amount of data is being sent over these networks. Users are able 

to access the data that is stored in the repositories of their organisations (i.e. the databases of 

the company for which they work) from any location and at any time thanks to mobile 

computing. Users are also able to access the data that is available in a global information 

system via the Internet. In most cases, the settings of a computer are designed for operation in 

a certain region. The trend towards mobile computing and wireless communication is putting 

designers to the test in terms of their ability to modify conventional system architectures. A 

wide variety of professions, including sales staff, emergency services employees, and others, 

utilise mobile computers as part of their job duties in order to acquire and distribute 

information in the location and at the precise time when they really want it. In addition, there 

are apps that make use of this new architecture that place a significant emphasis on the user's 

location, such as those that give information on the closest hotels, restaurants, and other 

establishments. In other words, mobile computing relies heavily on the databases that are 

kept, and the transactions involving such databases provide a significant obstacle for the 

researchers. 

CHALLENGES IN MDRTDBS  

Processing mobile transactions in MDRTDBS is becoming an increasingly important and in-

demand service as a direct result of the fast development of wireless networking technologies 

and mobile computing devices. Users of mobile devices are granted the ability to access and 

alter data at any time and in any location. Concurrency control (CC) approaches, on the other 

hand, become essential when it comes to guaranteeing timely access and accurate results for 

several concurrent mobile transactions. Because of the nature of databases, the currently 

available mobile dispersed real time database CC approaches are not able to function in an 

efficient manner. This article analyses similar approaches with regard to the problems that 

need to be addressed when creating a CC technique for MDRT databases. The study also 
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addresses the concerns that need to be addressed when building a CC technique for MDRT 

databases. 

SMALL USER INTERFACE  

Because of space limitations, a portable computer must have a minimalistic user interface. 

Desktop windowing environments may be enough for today's laptop computers; but, the 

technology that is now available for windowing is not sufficient for devices that are smaller 

and more portable. Regardless of the screen resolution, using a tiny display makes it 

problematic to have many windows open at the same time. Additionally, it may be difficult to 

discover windows or icons that are deeply piled one on top of the other. Additionally, the title 

bars and borders of windows either take up a substantial percentage of the available screen 

area or, if decreased, become difficult to navigate with pointing devices. The investigation on 

mobile distributed real time databases is still in its first stages. To the best of our knowledge, 

there has only been one CC method developed so far [A. Brayner, (2005)]. Despite the fact 

that it does not take into consideration all of the described properties of MDRT databases, 

this is the only one that we are aware of. Because of these features, the current CC 

approaches for typical mobile network databases, in which only clients are mobile and 

powered by batteries, cannot be directly implemented either. In this paper, we identify the 

design issues that are inherent to CC techniques for client-server MDRT databases, review 

how current existing mobile database CC techniques handle these issues, and address MDRT 

characteristics at the same time. In addition, we identify the design issues that are inherent to 

CC techniques for client-server MDRT databases.  

The usability of portable computer devices is significantly increased by the use of wireless 

networking. It enables mobile users to communicate in a variety of ways with other people 

and to be quickly notified of significant events, but it does so with a great deal more 

flexibility than is possible with cellular phones or pagers. In addition to this, it enables 

uninterrupted access to the services and resources offered by networks based on land. The 

combination of networking and mobility will give rise to new applications and services, such 

as collaborative software to support impromptu meetings, electronic bulletin boards whose 

contents adapt to the current viewers, lighting and heating that adjust to the needs of those 

who are present, and navigation software to guide users in unfamiliar places and while they 

are on tour .Because computing is moving away from desktops and mainframes and towards 

mobile devices, database work in a wireless world is an interesting area of work because it is 

becoming increasingly necessary to manage data on numerous personal digital assistants 

(PDAs), cell phones, and other mobile devices. The fact that data management in these 

contexts needs the storage, retrial, updates, and synchronisation of information that is 

scattered across several mobile and stationary computing devices, both big and tiny, is the 

source of the difficulty. 

Mobile computers 

Mobile computers have a greater requirement to have access to information that is location-

sensitive than stationary computers do. When communication goes via more middlemen, the 

delay that it experiences and the likelihood that it will get disconnected both increase. Even if 

there is no discernible decrease in bandwidth between the mobile unit and the server as a 

result of the longer communication route, this still results in a greater use of network 

capacity. It is possible for service connections to be dynamically shifted to servers that are 

located nearby, which will allow these drawbacks to be avoided. 9 During situations in which 

a large number of mobile units congregate, such as gatherings, for instance, issues about 

load-balancing may take precedence over the significance of communication location. The 

expense involved in addressing data discrepancies is another another factor that contributes to 

problematization. Several distinct real-time concurrency control techniques have been 

suggested for use in DRTDBS. Restarting transactions is one of the most prevalent 

approaches that is used to address data conflicts that have arisen between transactions that 

have different priority. On the other hand, in a mobile context, this will come at a very high 

cost. The reopened transactions will have a very high likelihood of missing their respective 

deadlines. It is necessary to devise strategies in order to cut down on the costs associated with 
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settling the issue. There is a way to enhance and infer the data conflict that involves 

serializability, and that approach is to limit the number of restarts. 

Evolution Of Real-Time Databases 

The majority of the applications that we have been using for the last several decades make 

use of relational database management systems to handle the transactions involved in the 

applications. During this time period, they were successful in preserving the integrity of the 

data, providing concurrent access, and making data storage easier. It is arguable that these 

databases were able to operate well in almost all kinds of applications while operating in a 

variety of settings. The complexity of user needs, such as the quantity of data these servers 

must process, speed, storage, retrieval, administration, or sorting, has been expanding over 

time. However, the performance expectations placed on a database have been changing with 

time. In 2017, Microsoft SQL Server indicated that it was capable of managing databases that 

had a maximum capacity of 524,272 gigabytes per. Non-relational real-time databases were 

developed as a response to the exponential expansion of data and the challenge of 

maintaining data integrity while keeping pace with that development. According to Strauch 

(2011), a real-time database is defined as a database where its transactions are defined taking 

into consideration the time of the validity of a data unit, the volume of data to be stored, the 

storage mechanism, and the availability of the data. This definition can be found in the 

majority of the research that has been conducted on the topic.  

Databases And Real Time Systems 

Traditional databases, which will be referred to collectively as databases from here on out, 

deal with data that is durable. Transactions get access to this data while ensuring that its 

integrity is preserved. Transactions often include a serializability requirement as part of their 

validity criteria. The use of transaction processing and query processing strategies in 

databases has as its primary objective the realisation of a decent throughput or response time. 

Real-time systems, on the other hand, deal almost exclusively with temporal data, which 

refers to information that stops being relevant after a specific period of time. Real time 

systems include activities that, due to the temporal characteristics of the data and the reaction 

time needs imposed by the environment, have time restrictions. These time constraints might 

take the form of periods or deadlines. The most significant difference that this brings about is 

that the objective of real-time systems is to accommodate the time requirements of the 

activities. 

Real time does not only denote a brisk pace, and this is one of the most important things to 

keep in mind about this topic. Take into account the parable of the tortoise and the hare. 

Although it was quick, the hare wasted its speed by engaging in the incorrect behaviour at the 

incorrect moment. Real-time systems are required to have the predictability of the tortoise, 

despite the fact that we would want for them to be quicker than the turtle. Additionally, real 

time does not mean that there exist temporal limits that are measured in nanoseconds or 

seconds. For the sake of this discussion, "real time" refers to the need to deal with "specific 

time restrictions," which means making use of "time aware protocols" to manage deadlines or 

other "periodicity constraints" connected with activities. 

LITERATURE REVIEW  

R. K. Dhuware (2018) These wireless sensor nodes have been set up in the Fan and Pad 

Polyhouse where they are being used. This particular system is made up of a base station in 

addition to two sensor nodes at various locations. At the time, these two sensor nodes have 

been deployed in distinct areas of the polyhouse. In this instance, the concept that underpins 

Arduino UNO is used in the process of creating nodes. A DHT11 sensor, an At mega 328 

micro controller, and a Bee S2 module are pre-installed in each node. Both sensor nodes will 

collect the temperature and relative humidity data, and then send that data to the sink node, 

where it will be saved along with a unique node ID. Furthermore, due to the restricted 

memory that is accessible at the node level, it is possible for each node to maintain its own 

data. The Arduino Integrated Development Environment, often known as the Arduino IDE, is 

what is utilised in this context for the purpose of uploading programmes to Arduino 

Hardware. After putting the proposed method through its paces over a period of three days of 
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rigorous testing, it has been concluded that the results may be considered satisfactory. As a 

future component of development, it would seem that this technology has the potential to be 

of great assistance in the monitoring of greenhouses and in the management of a number of 

physical conditions that may be present in the field. 

Ashis Ranjan Pau (2020) Real-time systems (RTS) of today are characterised by their 

capacity to handle massive amounts of scattered data. This ability is what allows real-time 

distributed data processing to become a reality. RTS are defined by this ability. It is vital for 

major corporate houses to participate in distributed processing for a number of reasons, and 

they are often forced to do so in order to keep their competitive advantage. There are a lot of 

different reasons why distributed processing is necessary. In order to meet the time 

requirements of the applications that are supported, efficient database management strategies 

and protocols for accessing and altering data are required. As a result of this, there is a need 

for brand new research in Distributed Real-Time Database Systems (DRTDBS), which will 

investigate the many different ways in which database system technology can be adapted to 

Real-Time systems. This research will investigate the many different ways in which database 

system technology can be adapted to Real-Time systems. In this specific piece of writing, an 

examination and investigation are carried out into both a Real-Time Database System as well 

as a Distributed Database System. 

Prerna Nagpal (2020) The two types of temporal data that are most often seen in Real-Time 

databases are data that either becomes obsolete after a certain amount of time or data that is 

only applicable for a particular amount of time. Another popular sort of data is the kind that is 

only useful for a certain period of time. Because of the time-sensitive nature of the data as 

well as the response time requirements of a particular environment, real-time databases come 

with a few limits that are preprogramed into the system. These constraints cannot be changed. 

On the other hand, Real-Temporal databases have been developed to fit the activities in 

which they are deployed, each of which has its own distinct set of time requirements that 

need to be met. These time needs may be met by Real-Temporal databases. When it comes to 

the scheduling of transactions in Real-Time database systems, it is vital to take both the data 

consistency and the transaction timeliness into mind. In order to make data available to the 

controlling system, real-time database systems have certain temporal criteria that need to be 

achieved. These prerequisites are an immediate consequence of the constraints imposed on 

the system by the necessity to carry out continuous environmental monitoring. This discovery 

is where the idea of temporal consistency first emerged. 

Marc H. Graham (2020) The purpose of this study is to analyse a number of difficulties about 

the use of database management technology to the facilitation of the creation of real-time 

systems. It discusses the current state of the art in database technologies that are important to 

real-time, as well as the potential advantages that may be reaped by providing database 

support for real-time systems. In addition, it examines the potential advantages that may be 

reaped by providing database support for real-time systems. According to the results of the 

study, further research and development will be required before the benefits of database 

management can be included into the development of real-time systems. This is the 

conclusion reached after the study was conducted. 

OBJECTIVE  

1. To study on Priority Assignment Policy And Image Processing 

2. To study on Providing Database Support For Real-Time Systems 

3. To study on Processing mobile transactions in MDRTDBS 

PRIORITY ASSIGNMENT POLICY AND IMAGE PROCESSING 

Figuring out how to maintain the ACID properties of the transactions throughout the 

development of a distributed real-time database is the most challenging aspect of the project 

(DRTDBS). There are a lot of serious research problems, and one of the reasons for the 

problem is the amount of time it takes for transactions to be performed in DRTDBS. One of 

the most major challenges that researchers have when attempting to look into all of the 

transactions is the presence of inconsistencies in the data. There are two different kinds of 

conflicts that might take place between two separate transactions [40,41]. The first issue 
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manifests itself when the transaction is being carried out, but the second issue manifests itself 

while the transaction is being carried out while it is being committed [119,122]. For the 

purpose of resolving these conflicts and ensuring that distributed transactions are carried out 

in the appropriate serializability order, concurrency management techniques such as 

concurrency control managers are used. A commit protocol is what is used to build this in 

order to fulfil the aim of guaranteeing that the atomicity property of distributed transactions is 

maintained. The performance of databases, and DRTDBS in particular, is not only reliant on 

the architecture and algorithms of the database itself, but also on the number of requests that 

are completed within the permitted period of time. The database has to be constructed on all 

levels of database design so that requests may be processed in a timely way. This will 

guarantee that requests are not delayed. The DRTDBS's primary performance objective is to 

achieve the largest feasible reduction in the number of missed deadlines as soon as 

practicable. Conventional approaches are hopelessly inadequate for the development of such 

systems because of the difficult nature of the goal that they are intended to accomplish. 

However, the majority of the research that has been done on DRTDBSs has been focused on 

expanding more typical transaction processing methods in order to find solutions for 

problems that are crucial to the design of DRTDBS.  

This is because these problems have been identified as being important to the design of 

DRTDBS. In this context, a new policy has to be formulated in order to manage the carrying 

out of transactions in the most efficient manner that is reasonably attainable. A priority 

assignment heuristic guarantees that all of the cohorts meet their deadline and do not miss 

their deadline by ensuring that all of the cohorts receive their deadline. In addition, the 

priority should be set in such a manner that they are able to complete their assignment before 

the time limit that has been established. This contributes to the transaction's consistency by 

helping to preserve its property's consistency, which is essential in order to keep the property 

consistent. When DRTDBS is being used, both the central processing unit (CPU) and the data 

are scheduled for processing according to the priorities that have been assigned to the 

different transactions. Because these priorities determine the execution order of the 

transactions, which in turn has an indirect effect on the amount of data conflicts, the strategy 

that is used to allocate priorities becomes very important in determining how well DRTDBS 

will carry out its functions. Priorities are assigned in the following order: highest priority = 

highest execution order = lowest number of data conflicts = lowest number of data conflicts = 

highest priority = lowest number of data conflicts = highest It is a key component that 

contributes to the reduction of the percentage of transactions that do not reach their deadlines 

to a level that is more manageable. As a consequence of this, the development of a fresh 

approach to the assignment of priorities is necessary in order to bring about an improvement 

in the functionality of DRTDBS. During the course of our investigation, we developed two 

heuristics: NLCP, which is an abbreviation for Number of Locks owned by transaction and 

Cohort Priority, and VPAP, which is an abbreviation for Virtual Priority Assignment policy.  

Both of these abbreviations stand for different things. With the help of these heuristics, it is 

possible to determine not only the deadline for cohorts but also the priority of transactions 

and cohorts. It is possible that the inclusion of multimedia knowledge in the control area 

might provide importance to a Distributed Real-Time Database System (DRTDBS), which is 

able to give this information greater weight. The principal benefits of such systems include 

the provision of a more understandable explanation of the present state of control approaches, 

which, in the long run, results in enhanced quality and assists in the maintenance of the 

methods. It is vital to have the most effective decision making at the control and supervisory 

operator levels, as well as good distance planning, designing, and effective problem 

resolution. As a consequence of this, the processing and analysis of a variety of image 

processing categories gives distinct objects inside an organisation access to a higher number 

of possible results.  

Distributed Real-Temporal Image Processing System (DRTIPS), 

Inside of the Distributed Real-Temporal Image Processing System (DRTIPS), an activity 

known as Image Processing (IP) must be carried out while adhering to a predetermined 
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schedule. There are three distinct types of time limitations in DRTIPS, and they are as 

follows: those for the amount of time it takes to capture photos; those for the amount of time 

it takes to transmit images; and those for the amount of time it takes to analyse images. 

Applications that need the processing of enormous quantities of picture data in real time are 

pushing the limits of what is achievable with typical image processing equipment. In 

DRTDBS, time restrictions may be specified either as a limit, analogous to how they are in 

Hard Real-Time systems, or as a range of durations, similar to how they are in Soft Real-

Time systems. The processing of market feeds and computerised trading on Wall Street are 

two examples of these image-based applications. Other examples include the monitoring of 

networks and infrastructures, the detection of fraudulent activities, and command and control 

in military contexts. It is possible for the time constraint range to be relatively extensive, as it 

is in systems that use soft real-time, or rather limited, as it is in systems that use firm real-

time. 

DYNAMIC BUFFER MANAGEMENT AND REPLICA MANAGEMENT IN 

DRTDBS 

During the buffer cache management process, disc pages are copied into the buffer cache, 

where they are maintained under control by a policy pertaining to the buffer management of 

the buffer cache. The reduction of the total number of disc impacts should be the major focus 

of buffer management. The buffer cache is used to achieve this goal by keeping the pages that 

have most recently been accessed by the user in its memory. Because of this, the typical 

access time, which is also referred to as the reaction time of disc pages, is decreased as a 

direct consequence. The technique for changing the buffer cache is the most important part of 

the system for managing the buffers.  

The characteristics of the index of page reference patterns that are formed in the buffer cache 

are a crucial factor in the development of the mechanism that will be used to replace the 

buffer cache. Among these qualities are transitory locality, spatial location, as well as a 

number of others. The existing state of the load balancing will bring about a significant 

decrease in the efficiency of the solution to the imbalance if certain corrective actions are not 

taken as soon as possible. These techniques are often known as dynamic loadbalancing 

policies. When we talk about the serial form of the policy, we don't want to talk about it 

because it will have a significant communications overhead, it will become a bottleneck, and 

it would be a barrier due to the amount of memory space that is accessible to a single 

processor. All of these things make the serial form of the policy unattractive. As a 

consequence of this, a policy for concurrent load balancing is necessary. This policy need to 

be able to transform an existing partition into a dispersed manner, so enhancing the quality of 

the partition that was built while simultaneously minimising the amount of data that was 

allotted. The dynamic load balancing solutions that have been discussed all have their roots in 

the generalised four-phase load balancing model that serves as their basis. 

The information that is delivered to the processors that meet the criteria for each decision 

serves as the only foundation for the decisions that are made about load balancing. The idea 

of striking a balance across different domains is a tactic that may be used to disseminate the 

practise of striking a balance more broadly. When balancing domains, one way to lessen the 

difficulty of calculating the imbalance factor and the complexity of the Strategy for Load 

Migration is to cut down on the number of processors employed in the process. This will, in 

turn, lower the complexity of the Strategy for Load Migration. The Task Migration method 

serves two primary purposes: the first is to check the load and balance it across all of the 

domains by determining the source site and destination site of processor pairs and calculating 

the amount of load that needs to be sent between them; the second is to balance the load 

across all of the processors in the system. The first purpose of the Task Migration method is 

to check the load and balance it across all of the domains; the second purpose of the Task 

Migration method is to balance the load across all of the processors in the Although the 

concept of balancing domains helps reduce the amount of overhead associated with the 

balancing process, this does not guarantee that the load is evenly distributed among all of the 

processes that are a part of the overall system.  
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This is because balancing domains helps reduce the amount of overhead associated with the 

balancing process. This obstacle can be overcome by employing either overlapping domains, 

in which case additional load can be shifted from more heavily loaded processors domains 

into lightly loaded domains, or variable domains, in which case the set of processors that 

belong to a domain can change on a periodic basis to include a different subset of processors 

domains within the overall system. Alternatively, this obstacle can be overcome by 

employing variable domains, in which case additional load can be shifted from more heavily 

loaded processors domains into Both of these approaches are valid possibilities for 

overcoming the obstacle that must be overcome. Larger balancing processor domains open 

the door to the option of using migration procedures that are, in all likelihood, more suitable.  

On the other side, larger domains might potentially extend the amount of time it takes for 

information to become obsolete, and they could also cause the expense of load balancing to 

be allocated in an unequal manner. For concurrent systems, there is a tendency towards 

distributed methods, which come with small overheads in the communication delay costs for 

updating of load, transfer of task from one site to other, etc., as well as in examining the 

computational costs of determination for profit, task transfer decisions, etc. For concurrent 

systems, there is also a tendency towards distributed methods, which come with small 

overheads in the communication delay costs for updating of load, transfer of task from one 

site to other, etc. The overhead associated with load balancing takes into account the 

expenses of communication and informing processors of judgements on load transfer. 

CONCLUSION 

In this study, the authors have made an effort to present a comprehensive view of big data 

streaming analytics by conducting a thorough literature review. This was done in order to 

understand and identify the tools and technologies, methods and techniques, benchmarks or 

methods of evaluation employed, and key issues in big data stream analysis in order to 

showcase the signpost of future research directions. 
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