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ABSTRACT 

Active users of social media networks all over may dynamically create intolerable stuff. 

Big data helps to sustain the enormous volume of information on social media channels. 

Big data is advanced on Hadoop-based cloud systems using its fault-tolerance and 

dependability. Hadoop is the basic platform for big data analytics. Using Hadoop has a 

main disadvantage in terms of handling the enormous number of configuration metrics 

handling. Driven by cloud-based Apache Spark, the hybrid Hadoop Framework is 

proposed in this paper to enhance big data processing by means of key parameter 

regulation including workload, response time, network bandwidth, and the hot topic 

detection mechanism especially tailored for the microblog into the big data. To manage 

the big volumes, we deliberately construct the MapReduce jobs to precisely identify hot 

subjects. According to the experimental results, the proposed system's accuracy is quite 

high when compared to related methods.   

1. INTRODUCTION  

With iteration, the optimal workloads of Hadoop provide performance metrics that enable the 

prediction in the acquired dataset as big data related functionality having the main influence in the 

company [1]. Big data related techniques have many effects on the filtering and analysis of the Hadoop 

environment that accelerate the functioning of vast data into the centralized framework in data 

processing [2]. Data quantities are expanding faster than the speed at which the techniques used to 

handle that data can develop. Right now, there isn't any such technical tool capable of doing the given 

task. Still, the rise of big data problems has sped up the trend under study [3]. Comparatively to the 

processing time, the waiting time of the slave nodes in which they get the information from the master 

node is enormous. The data in the repository is handled equally independent of the demand on the 

social network forum. Not all the information need to be handled simultaneously. While some data 

calls for significant attention, others not. We propose an Enhanced Hadoop Framework to help to 

avoid the following risks by increasing the MapReduce Model's performance. We propose a new 

method based on the attention level the data acquired during a certain time span "t" falls under. 

TaskTrackers prioritize the data that reaches the attention_level over those haven't reached the 

attention_level thereby controlling the reaction time and therefore improving the general performance 

of the MapReduce Model. Microblog also helps much in processing heated issues as it is very 
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sympathetic to them. Every time the enormous number of users actively engaged in sending and 

reporting the undesired events, they would find their way to social media. Therefore, the microblog 

has become the major tool available for individuals to save and analyze the data; every single minute, 

numerous kinds of issues are published on many micro blogs. The primary contributions of the article 

are, 

• Big data analytics employing the Twitter dataset helps to identify buzz and non-buzz. 

• Improved data flow rate, task distribution, and workload balancing are achieved using 

MapReduce technology. 

• Designed to separate buzz and non-buzz materials from the Hadoop cluster in HDFS system, 

hybrid Hadoop algorithm is created. 

• The execution time, general process execution time, Hadoop cluster creation is investigated in 

the performance assessment and the suggested approach is functioning well in all the criteria.  

2. RELATED WORK 

Due to the highly competitive nature of banking operations and the abundance of large, mostly 

unstructured data sets, big data is essential in this industry [4]. As required by the standard, many firms 

face the difficulty of integrating many data formats, such as spreadsheets, web sources, XML, and 

traditional DBMSs [5]. A leader in the big data space, the Apache Hadoop data management platform 

was created especially to handle the volume, variety, and speed of unstructured data generated by 

several businesses [6]. The framework comes to the conclusion that the unstructured form of the data 

and the frequent disconnections of new data from files are causing a considerable amount of important 

data to be lost [7].  

According to the most recent framework, managing unstructured data has become more 

challenging in a number of domains [8]. A new research area in big data analysis has emerged as a 

consequence of the data showing that integrating large amounts of relational and unstructured data is 

very difficult [9]. NoSQL databases are becoming synonymous with big data. However, NoSQL has 

additional drawbacks, such as not supporting SQL, transactions, reporting, and other extra 

functionalities [10]. Researchers and analysts create enormous amounts of data (such as experiments) 

every day in fields like high-energy physics, chemistry, engineering, bioinformatics, etc., yet it is 

almost impossible to extract useful information with RDBMS [11]. The problem is getting useful 

information out of it [12]. Despite this, businesses leverage the big data concept to make data 

monitoring easier by using certain mathematical frameworks [13]. The problem of adapting real 

models and calculations to distinct multidimensional data configurations is still unsolved, despite the 

extensive recent research on huge information archives [14, 15].  

Even with the significant increase in data storage capacity and the growth of data centers 

throughout the world, it is still very difficult to efficiently confine and aggregate massive data sets, 

which prevents simple accessibility. It is crucial to differentiate MapReduce from other information 

transformation frameworks in order to improve understanding of its proper use [16]. It has been noted 

that traditional information management is not rendered worthless by MapReduce systems [17]. There 

is a noticeable pattern in the growing number of applications that can handle large amounts of data 

[18].  Google MapReduce and its open-source cousin Hadoop, for instance, are important tools for the 

creation of several applications [19]. Topic identification has been covered by a number of well-

established techniques, all of which are intended to quickly identify themes and popular topics utilizing 

a range of content-based temporal criteria. Using the co-occurrence model in a large data setting, the 

Biterm Topic Model (BTM) [20] has been utilized to find topics within the text. Microblog topic 

identification from the large number of internet tweets has been accomplished using the topic-based 

Latent Dirichlet Allocation (TC-LDA) [21]. In order to handle the massive amount of databases 

employing MapReduce processes for accurate and effective hot topic identification, the parallel 2-

phase hot topic detection (TMHTD) [22] has been developed. 
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3. PROPOSED WORK 

The Twitter dataset, including many instances for each observation related to particular topic 

identification, enables the proposed work to enhance workload management by optimizing response 

time during task allocation in the MapReduce framework. This is seen in Figure 1. 

The objective of the Hybrid Hadoop Framework is to sustain social media analytics to identify 

socially relevant information, such as tweets. Relevant computing resources are necessary to ascertain 

the volume of data that is routinely archived. The public's opinion is evaluated to examine the statistics. 

Social media platforms are used to augment internet marketing and facilitate data modeling 

technology. The Hybrid Hadoop Framework advocates for the use of data modeling and toll-based 

data analysis. Twitter utilizes APIs that enable users to limit data for real-time processing. The 

proposed system may collect up to 100 tweets every second. The whole of Twitter data is 

systematically structured and maintained via a database management system. A specific file location 

and suitable indexing techniques are used to store the data acquired from the Tweeters. Daily, the data 

is maintained in an easily accessible file format. A specialized kind of database is used to execute the 

data processing activities. The MapReduce method eliminates redundant data. In a distributed 

architecture, the inquiry is addressed via many parameters. 

 

Fig. 1 Proposed approach for the Hadoop social media system 



 

 Detecting popular subjects and optimizing microblog performance using the  

 Hybrid Hadoop Framework 

SEEJPH Volume XXVI, 2025, ISSN: 2197-5248; Posted:04-01-25 

 

2131 | P a g e  

 

 
Fig. 2 Streaming on Twitter using the Hybrid Hadoop Framework 

The Hybrid Hadoop Framework for Twitter Streaming is shown in Fig. 2. The network connection 

is created to link the clients to the server using Tweets, the Twitter authentication parameters are used 

to supply the input for Twitter Streaming APIs, and the Multi-threaded Connection Handling is used 

to frame the Twitter Connection Server with the individual Connection Handler Thread. Based on the 

specific Tweet from the Connection Handler thread, the information is gathered using the Tweet 

archive, and the created data is saved in the system immediately. Sentiment analysis, language 

recognition, and gender analysis are all performed using the Real-time Sentiment Graph-based 

application. Our approach is to use Eq. (1) to calculate the weights w such that it will meet the criterion. 

min
𝑤

∑ 𝜀𝑖
2                         (1)

𝑛

𝑖

 

The solution of the method of multiple linear regressions is obtained by the least squares 

methodology. The Decision algorithm is represented using Eq. (2) 

∑ (1 − ∑ 𝑤𝑖𝑥𝑖𝑗

𝑝

𝑗=0

)

2𝑁𝐷

𝑖=1

+ ∑ (∑ 𝑤𝑖𝑥𝑖𝑗

𝑝

𝑗=0

)

2𝑁𝐷+𝑁𝑁𝐷

𝑖=𝑁𝐷+1

            (2) 

where 𝑥𝑖𝐷 = 1, 𝑖𝑓 𝑖 = 1,2, … , 𝑛. This methodology is implemented in matrix using Eq. (3) 

(
1𝐷 𝑋𝐷

1𝑁𝐷 𝑋𝑁𝐷
) (

𝑤0

𝑤𝑇) =  (
𝐼𝐷

0
)           (3) 

The matrix format is modified using Eq. (4) 

𝑋𝑤𝑇 = 𝑦𝑇             (4) 

The value of X can be computed using Eq. (5) 

𝑋 = (
1𝐷 𝑋𝐷

1𝑁𝐷 𝑋𝑁𝐷
)         (5) 

If the matrix size is 𝑁𝐷 ∗ (𝑝 + 1) then the value of 𝑋𝐷is computed using Eq. (6) 

𝑋𝐷 =  (

𝑥11 ⋯ 𝑥1𝑝

⋮ ⋱ ⋮
𝑥𝑁𝐷1 ⋯ 𝑥𝑁𝐷𝑝

)      (6) 

If the matrix size is 𝑛𝑁𝐷 ∗ 𝑝 then the value of 𝑋𝐷is computed using Eq. (7) 
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𝑋𝐷 =  (

𝑥𝑁𝐷+11 ⋯ 𝑥𝑁𝐷+1𝑝

⋮ ⋱ ⋮
𝑥𝑁𝐷+𝑁𝐷1 ⋯ 𝑥𝑁𝐷+𝑁𝐷𝑝

)      (7) 

The matrix form of minimization task is represented in Eq. (8) 

min(𝑋𝑤𝑇 − 𝑦𝑇)𝑇 (𝑋𝑤𝑇 − 𝑦𝑇)      (8) 

The derivation and equate to 0 is computed using Eq. (9) 

𝑋𝑇𝑋𝑤𝑇 = 𝑋𝑇𝑦𝑇                  (9) 

 
Fig. 3 Hot topics detection framework 

The result of reducing the input values is minimized using the MapReduce algorithm. It offers the 

ability to identify microtopics. Fig. shows the procedure by which the subsets for the Spark platform 

have been allocated. Within the allotted time, n hot topics are produced in each map function during 

the map phase. The partition phase computes the produced hot topics 1 and the decreased hot topics 

2. The method is used to calculate the hot topics 1 and 2 during the reduction phase. Figure 3 shows 

the full procedure. 

Algorithm – Hot topic detection algorithm 

Begin Procedure Hot_topic_detection () 

 Subsets as the input for detection 

 for every subset from 1 to n 

  Map subsets as < 𝑖, 𝑠𝑢𝑏𝑠𝑒𝑡𝑖 > 

  Generate the hot topics from < 𝑖, 𝑠𝑢𝑏𝑠𝑒𝑡𝑖 > 

  Produce hot topic1  hot topic set 

 end for 

 Combine the topic with reduce function 

 return hot topic2 

End Procedure 

4. PERFORMANCE EVALUATION 

Because the large size of blocks and the relocated time of data govern the entire process time and the 

IO is a key factor in the execution time, the distribution functionality is implemented to evaluate the 
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performance for the utilization of the IO devices in a data-centric application. The enormous amount 

can be limited for delays. While it is needed, MapReduce simply handles the jobs of analyzing the 

nodes and the load data from limited areas in the remote disk. It is necessary to categorize the 

workloads in order to avoid the initial time. Performance will decrease as waiting times grow because 

the CPU does not receive the most recent job until the remaining resources have been stored in 

memory. A cluster including several nodes with varying data sizes is used for the experiment; table 1 

shows the experimental setup and performance measure. 

Table 1 Experimental setup 

Parameter Value 

Environment Spark 1.1.0 

Cluster 1 master, 100 slaves 

Processor Pentium Dual-Core 3.20 GHz 

Memory 32 GB 

Operating System Ubuntu 12.04.4 

Total Microblog data 16 million 

 

 
Fig. 4 Execution of map and reduce slots in Hadoop 

This reduction shows that the input and output metrics of map and reduce tasks are managed, and 

it significantly reduces the response time. Fig. 4 shows the total number of MapReduce slots assigned 

for the dataset with an execution period of 32831 ms and 11312 ms, while the total number of 

MapReduce slots assigned for the data with an execution period of 14742 ms and 11221 ms. 

The findings showed that the suggested approach has the least amount of runtime when compared 

to other strategies. Fig. 5 shows the runtime for a limited number of samples. 

 
Fig. 5 Runtime for small amount of datasets 
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Figure 6 shows that the suggested strategy has a shorter runtime than similar techniques for a large 

number of samples. Every stage of the procedure takes more time since the dataset is so large. The 

suggested method is designed to execute the job dynamically in order to balance task management. 

 
Fig. 6 Runtime for large amount of datasets 

 The accuracy quantification is measured using the 𝐹𝑚𝑒𝑎𝑠𝑢𝑟𝑒 value in Eq. (10). 

𝐹𝑚𝑒𝑎𝑠𝑢𝑟𝑒 =  
(1 + 𝛾2) (𝑝𝑟 + 𝑟𝑒)

𝛾2
                       (10) 

 where 𝑝𝑟 is the exact detection precision value, 𝑟𝑒 is the successfully hot topic detection, 𝛾 is 

the value within the 𝑝𝑟 and 𝑟𝑒. The accuracy of the suggested method has been assessed by contrasting 

it with comparable methods. Using varying dataset sizes, the tests have been conducted using 

analogous methodologies. Using clusters with different datasets, Spark 1.1.0 is implemented; the 

experimental outcome is shown in Fig. 7. The 𝐹𝑚𝑒𝑎𝑠𝑢𝑟𝑒 value for the proposed technique is higher than 

the related techniques. Whenever the data size is bigger, the accuracy has been reduced accordingly.  

 
Fig. 7 Accuracy comparison from various datasets 
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 Figure 8 shows that, in comparison to the pertinent methodologies, the suggested methodology 

has achieved improved hot topic identification. 

 
Fig. 8 Hot topics detection rate 

5. CONCLUSION 

Big data is used to preserve vast amounts of information and to provide fault tolerance and 

dependability. Semantic data may be dynamically created by social media networks. Using key 

indicators like cloud, response time, and bandwidth for hot topic discovery, the Hybrid Hadoop 

Framework has been used to improve data processing. When using MapReduce with the Hadoop setup, 

the Hadoop framework's performance enhancement may operate well in Hadoop-related clusters from 

the Twitter dataset. By enhancing all performance measures, the testing findings demonstrated that the 

suggested approach has the ability to improve performance with multi-node clusters. 
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