
[ VOLUME 6  I  ISSUE 2  I APRIL– JUNE 2019]                                                     E ISSN 2348 –1269, PRINT ISSN 2349-5138 

  36𝗑        IJRAR- International Journal of Research and Analytical Reviews                                          Research Paper 

A Framework for Performance Optimization of IoT Applications 
 

Ajay Kumar Bharti1, Rashmi Negi2, Deepak Kumar Verma3 
1,2Department of Computer Science, Maharishi University of Information Technology, Lucknow, India 

3Department of Computer Science, JNPG College (KKC), University of Lucknow, Lucknow, India 
 

 
 

Received:  February 26, 2019    Accepted:  March 31, 2019 

ABSTRACT: : In this paper we have proposed a framework  for performance optimization of IoT 
applications. To build the framework the two approaches toward building BDSC platform to facilitate 
optimizing data stream graph using critical path elimination and data stream parallelism are used. 
Decisivelyimportant is focusing on system design issues and the significant is existing data streamsystems 
for real-time IoT data stream processing, reproducing and integrating. Complete optimization framework 
concentration various approaches fordelivering data streams and techniques for optimizing, scheduling 
and processing invarious traffic data stream. 
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I. INTRODUCTION 
Optimizing the scheduling strategy DSG of an application to assets is under thought, while how to advance the 
DSG is overlooked. This legitimizes the significance of investigating a stable internet booking methodology 
with makespan ensure in huge information stream figuring conditions, in order to expand framework 
soundness and assurance response time. To accomplish high steadiness, it is vital to right off the bat get a 
reasonable photo of the changed status of a DAG and after that choose which vertices of the DAG should be 
rescheduled. All the more essentially, it is important to see how to augment framework steadiness with 
makespan minimization ensure and to manage elite and response time exchange off proficiently and 
successfully, which is lost in most existing reviews in BDSC conditions. Right now, QoS qualities for clients, for 
example, response time, energy utilization, a financial issue, are under thought, while framework consistency 
is disregarded as often as possible, which straightly influences the total execution of information stream 
processing motors. For instance, productive planning is accentuated, while recorded data of current booking 
is overlooked in the rescheduling procedure Sinnen et al (2011).  
Improving the technique of booking DSG of an application to assets is under thought, while how to streamline 
the DSG is disregarded. This legitimizes the significance of examining a stable internet booking procedure 
with makespan minimization ensure in BDSC conditions, in order to augment framework soundness and 
certification response time. In Storm stage, the structure of DSG is planned by the client as per the capacity of 
the application, before the graph is submitted to the stage. Notwithstanding, most clients don't have the 
ability to outline a DSG. The submitted diagram more often than not requires advance enhancement, 
particularly when the rest of the assets and information stream are progressively evolving. From one 
perspective, when the no. of occurrences of every vertex is more than the genuine request, the information 
stream preparing weight is not that extraordinary. In any case, more occasions, more framework assets 
expanded, so is the framework administration cost. Then again, when the no. of occasions of every vertex is 
not as much as the real request, the information stream handling weight ends up noticeably more prominent, 
for examples may prompt noteworthy decrease the framework execution. Along these lines, the no. of cases 
of every vertex ought to be progressively balanced by current framework status. Every one of these issues is 
not completely considered in current BDSC conditions. 
The present headways that organize controls and relationship with physical world regularly extend from the 
fields of introduced framework and consistent framework. Remote sensor frameworks are not exactly the 
same as their traditional unconstrained remote partners in that they have a far-reaching scale, higher width, 
and smaller systems and all the more firmly interchanges with the physical condition. Thus, the key need is to 
oversee for a long lifetime on obliged constrains supplies for IoT. Meanwhile, due to the criticality of CPS 
applications, various count and correspondence errands must be done inside arranging necessities to keep up 
a key separation from undesirable or even cataclysmic results. Along these lines to ensure continuous 
support in the enormous scale, the remote sensor framework is in like manner an objective and testing 
research issue. In dispersed BDSC conditions, the information stream structures are characterized as DAG.  
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II. Related Work 
The data stream processing topic is a new but an extremely dynamic research area. BDSC oriented 
applications are very typical to dealing with massive volumes of data. Performing offline, storing and 
processing on such data can be time-consuming and costly which is generally unwanted for most of the 
streaming data applications. Occur data streams in different categories of real-time (or near to real-time) 
applications. These contain data flows produced by IP-networks, monetary transactions, news feeds, financial 
markets and sensor networks referred from Deepak Puthalet al (2016). The option of monitoring fine-
grained in the physical environment and provided that facilities such as online pattern detection, rapid risk 
analysis, and early warning have directed researchers to advise a variety of techniques and architectures for 
processing data streams. 
In BDSC is become the most efficient and fastest way to get valuable information from what is trendy now, 
organizations allowing to respond fast when problems look or to notice new trends serving to their 
performance improvement. BDSC is required to manage the information currently produced at an ever-
increasing frequency referred from SumitGanguly (2009) from such applications as click streams or log 
records in blogging, twitter posts, and web exploring. 
In detail, all data created can be measured as information gushing or as a preview of information spilling. 
There are about difficulties that professionals and specialists need to manage in an accompanying couple of 
years, for example, high adaptability, high consistency, high throughput, high load adjusting, high adaptation 
to internal failure et cetera. Those difficulties emerge from the way of the data stream, i.e., arrive information 
streams at rapid and must be done beneath exceptionally strict limitations of time and space alluded from 
Albert (2013) Demirkan (2013). 
 

III. System Architecture 
Re-Storm is a reform Storm referred from Liu et al (2014) platform on top of Storm with adding energy 
efficient traffic aware scheduling algorithms to satisfying the needs of the IoT application generated data and 
enhancing the performance in overall aspect BDSC. System flow is considering by the user or device 
generation a data streams and it forming as a graph format, after that it is sending by the Storm processing 
surface, it processes using default scheduling strategy round robin, for enhancing performance part of default 
scheduling strategy modified as energy efficient traffic aware resource scheduling algorithm as shown in 
Figure 3.1, in their specifically consider as a user space is an IoT application data. IoT application data 
streams are categorized into three mediums continue periodical, Event Driven streaming modes. 

 
Figure 1:  Re-Storm Architecture 

 

Description of Workflow: 
In the Storm platform for computing, a streaming data for real-time is internally done by the four phases. 
First is a task consideration medium for the getting the source from the information, second is a scheduling 
phase it schedules tasks to the required way, preparing for sending to process it. Third processing phase 
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Storm platform is processing their worker nodes and finally evaluating the processed information to the task. 
Until the total execution completion, particular stream graph process is going on finally stored into the 
storage area as shown in Figure 3.2. It illustrates the DSG optimization for two different tactics are there one 
is critical path elimination and second is data stream parallelism. critical path elimination approach is to 
avoid the critical path to changing the latency of the generated data stream. The second one is data stream 
parallelism in this approach heavy nodes of the are compute data stream parallelly. By using both approaches 
optimizing the DSG. For minimizing using the makespan approach based on the situation different strategies 
are used. The key challenge is maintaining SASO (Stability Accuracy Settling Time Overshoot) properties 
Stability “do not wildly fluctuate”, Accuracy “finally find the most gainful operating point”, Settling time “settle 
quickly on a functioning point”, Overshoot “steer away from disastrous settings”. By using SASO properties to 
parallelize the heavy node to split into two logical slices for computing. Both tasks are computing same 
worker node space to complete tasks. Overhead does not occur when performing the task parallelism. Before 
splitting the tasks check the availability of worker node in same working space to ease up the performance. 

 
Figure 2: DSG Optimization Internal Workflow in Storm 

 

IV. BDSC Optimization Approaches 
The BDSC optimization is two different approaches: 
 Critical path elimination  
 Data stream Parallelism 

1. Critical Path Elimination: The Critical path of graph is also named the longest path of the graph, longest 
latencies having path is called Critical Path (CP) from vertex 𝑣𝑠𝑜𝑢𝑟𝑐𝑒 to vertex 𝑣𝑒𝑛𝑑 in DSG G, all vertices on 
Critical Path with earliest start time (EST) feature equal to latest start time (LST). The DSG G response 
time is also determined by the Critical Path, which equal to the vertex 𝐸𝐹𝑇𝑣𝑒 of vertex 𝑣𝑒𝑛𝑑. The Critical 
path elimination based on the above definition we are detecting the critical path. By using this approach 
we change the latency to reduce the burden to the computation the each heavily loaded task.  

 
Algorithm 1: Critical Path Elimination  
Input: Un simplified DSG with critical path 
Output: Simplified DSG without critical paths 
Step 1: Start 
Step 2: Get DSG G 
Step 3: if DSG G or computing nodes is null then; 
Step 4: Return null. 
Step 5: end if 
Step 6: Sort all vertices topologically in DSG G. 
Step 7: Calculate the EST and the LST of each vertex in DSG G by (1) and (2). 
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Step 8: Determine the CP DSG G according to Def. (1). 
Step 9: for each vertex on CP of DSG G do 
Step 10: if vertex 𝑣𝑖with the feature of in degree is zero then  

Step 11: Select vertex 𝑣𝑖as the will be selected vertex . 

Step 12: else 
Step 13: Select an immediate predecessor vertex of 𝑣𝑖as the will be selected vertex 𝑣. 

Step 14: end if  
Step 15: end 
 

 The algorithm 1 is eliminating critical path for a graph is longest latency iscreating problem. While 
performing data stream graph optimization technique to improving efficiency.Critical Path with earliest start 
time (EST) feature equal to latest start time (LST). The DSG G response time is also determined by the Critical 
Path, which equal to the vertex 𝐸𝐹𝑇𝑣𝑒 of vertex 𝑣𝑒𝑛𝑑. When the critical path occurs, process goes to long time 
to execute such tasks. 
2. Optimizations for Stream Processing: By using algorithm 2 data stream Parallelism is performed when 

task node is a heavyweight. It is performing an operation that divides and conquer rule basis. Once bolts 
strength on a storm is assigning for computing two different nodes.The DAG of a request is composed by 
a client. Some piece of the DAG could not be perfect and involves re-streamlining. At the point when the 
amount of information stream variations, DAG wants to re-upgrade also. In this attempt to re- improve 
the DAG by upgrading the no. of cases of every vertex and changing comparing information stream of 
each event. 

Algorithm  2: Data Stream Parallelism  
Input: Un simplified DSG without parallelism  
Output: Simplified DSG with parallelism  
Step 1: Start 
Step 2: Get DSG G 
Step 3: If Computing Nodes and Graph G is equal to null then; 
Step 4: Return null 
Step 5: end if 
Step 6: Calculate the Weight of each node by using eq. (3) and eq. (4) 
Step 7: if Vertex weight 𝑣𝑤 ≤ single computation cost 𝑐𝑣𝑖𝑐𝑛𝑗 
Step 8: Split: distribute to replicas 
Step 9: Replicate: do data parallel processing  
Step 10: Merge: put results back together  
Step 11: else 
Step 12: allocate vertices to resources without splitting 
Step 13: end if  
Step 14: end 
 

V. Illustration of proposed model 
For real-time computing, a model resolve is setting a simulation environment. Hardware requirement is used 
to creating simulation environment. Created experimental setup in high-speed network connectivity to check 
the efficiency of proposed model. Intel i7 processor, 16 GB RAM, 1 Gbps speed network connectivity, using 4 
core machines 10 for testing proposed model. Two proposed approaches applied on tuples forming a phase 
of the Storm platform. Software requirement using for the computing the results, Storm 0.10.0, Ubuntu server 
Version 14.01, java 1.8.25, zookeeper 3.4.0, python 3.0. Deploying the critical path elimination and data 
stream parallelism both algorithms monitoring their results are observing on the StormUI. 
The proposed DSG optimization system is developed based on Storm 0.10.0 and installed it on top of Linux 
Ubuntu Server 13.04. Real data experiments are performed on a cluster to evaluate its performance. The 
cluster consists of 18 machines, with one designated as a master node, running Storm Nimbus, one 
designated as Zookeeper node and the rest 16 machines be worker nodes. Each machine runs Linux Ubuntu 
Server 13.04 with dual 8-core, Intel Core (TM) i7-4790, 3.6GHz, 16 GB Memory and 1 Gbps network interface 
cards. Created experimental setup in low-speed network connectivity to check the efficiency of proposed 
model. Every one of those machines is interconnected by discretionary processor organize, correspondence 
connections are bidirectional. The topological structure is a completely associated diagram, as appeared in 
Figure 3.4. In addition, a straight pipeline based coordinated non-cyclic diagram and an entangled priority 
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requirement based coordinated non-cyclic graph, are submitted to the server farm. Those two DAGs are basic 
way touchy DAGs. Their capacity is to accomplish TOP_N processing. The length of the basic way is essentially 
longer than different ways. The length of each tuple is considered as an irregular number inside the scope of 
[1K,2K] KI 
Parameter Setup: The parameter values setup to be considering different IoT stream generated sources. 
Arranging all the values as per the experiment requirements. One is a StormUI for monitoring the values of 
minutes’ pulse and also worker nodes count. The second one is an NTP protocol is getting there results in 
second’s pulse with very accurate for using to monitor and as well as traffic level scaling. Show the tuple 
range will be 0-100 are submitting their tuples with different circulation mediums to test case their accuracy 
y = 0.0003x2 + 0.0343x + 13 R² = 0.9923 for Storm platform and IoT-Stream platform y = 4.8273x0.3222 R² = 
0.6348. 

S. No. Bounds Values 

1.  Monitoring load and Estimation period 40 sec. 

2.  Coefficient estimation (α) 1 

3.  Schedule fetching period p(sf) 20 sec. 

4.  Schedule generation period p(sg)     400 sec. 

5.  Experiment Running Time ERT 1200 sec. 

Table 1: Producing Experimental Value 
 

 The values are taken by the particular task is given below Table 1. For the above values are taken for 
calculating the performance metric. To get the accurate results multiple fusion of the IoT’s. Basically, in this 
theme are considering the datasets are taken by the CityPulse Smart city datasets. Getting multi-fashion data 
are taken by the different real-time sources. Samples are taken by the 6 different application sources like 
smart traffic system, smart home automation etc. 
 

VI. Results And Discussions 
The testing source input and applying testing systems. In XuYuming et al (2013) this article associated 
assorted testing procedures. Assembled instructive growths in the CityPulse dataset CityPulse, 2016 
amassing web exchange for source commitment for proposed procedure examination. It contains particular 
ceaseless educational files are opening source get to. Likewise, the choice of including the consistent 
additional instruments for making a course circumstance. To pass on a data with unconnected stream goes on 
Storm arrange. The results for exactness are isolated into three extraordinary classes of streams tuple ranges 
are measured. One the range it should be the fundamental period of tuple range 0-100. In this point are 
pondering qualities variety way yet range is taken it is an enduring one-tuples. In figure (a) shows the tuple 
range will be 0-100 are giving their tuples testing their precision in different scattering mediums y = 
0.0003x2 + 0.0343x + 13 R² = 0.9923 for Storm organize and IoT-Stream arrange y = 4.8273x0.3222 R² = 
0.6348. 
The second medium is the range it should be typical of tuple range 100-250. In this viewpoint are considering 
qualities variety way yet range is taken it is a steady one- tuples. Figure (b) Show the tuple range will be 100-
250 and 0 are giving their tuples different movement mediums to testing their exactness y = 29.434e0.0017x 
R² = 0.9829 for Storm organize and changed IoT-Stream arrange y = - 0.0003x2 + 0.189x + 15.943 R² = 0. 
9189. The third medium is the range it should be the most unexpected period of tuple range 250-above. In 
this perspective are contemplating qualities variety way, however, the range is taken it is a steady one-tuples. 
Figure (c) Show the tuple range will be 250-above are giving their tuples different stream mediums to testing 
their precision y = 25.407e0.0021x R² = 0.9185 for Storm organize with including balanced IoT-Stream 
arrange y = - 0.0004x2 + 0.3607x - 34.457 R² = 0.8664.The jitter values show Figure (b) closer values to the 
zero in all cases. This specifies the long-term constancy of Storm in processing the tasks at the highest 
frequency, deprived of unmaintainable queuing of input messages. The broader whiskers indicate the 
irregular disparity between the probable and experimental output rates. 
However, the execute idleness and the CPU use likewise drop to a lower level. This is a proof of better 
execution in preparing individual tuple and higher energy proficiency since it accomplishes a similar 
throughput with less general registering assets utilization. The fundamental reason is that by expanding the 
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parallelism level of jolts, Storm plans the jolts to run all the more oftentimes, which builds the genuine 
successful utilization of processing assets in this specific circumstance. Hence, it is not hard to clarify the 
general drop in the CPU utilization of the topology. 
The CPU use Figure (c) demonstrates the single-center VM proficiently utilized at 80% or above in all cases 
however for the IoT undertakings that are I/O bound. The memory use is shown in Figure (d) seems, by all 
accounts, to be troublesome for undertakings that arrangement a high throughput, potentially ordinary the 
memory spent by messages holding up in line marginally objective errand itself. Another examination is 
completed with an alternate limit extend embraced. The distinctive range is accomplished by expanding the 
force of the approaching information stream. At the point when the limit of a jolt is straight or somewhat 
high, expanding the parallelism level of the jolt will profit the topology. At the point when the parallelism 
level of jolts builds, the limit of jolt A reductions relatively. 
However, the execute inactivity and the CPU utilization additionally drop to a lower level. This is a 
confirmation of better execution in handling individual tuple and higher energy effectiveness since it 
accomplishes a similar throughput with less general processing assets utilization. The basic reason is that by 
expanding the parallelism level of jolts, Storm plans the jolts to run all the more every now and again, which 
builds the real powerful use of figuring assets in this unique circumstance. Consequently, it is not hard to 
clarify the general drop in the CPU utilization of the topology. 
 

Low Level IoT Data Stream Throughput 

 
A. Tuple Range 0-100 

 

Mid Level IoT Data Stream Throughput 

 
B. Tuple Range 100-250 
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High Level IoT Data Stream Throughput 

 
C. Tuple Range 250-above 

Figure 3:  IoT Data Stream Load Taken Low, Mid, High Range of Tuples Generation 
 

Note: Colors Indicate different categeries of IoT Tasks 

 
A.  Peak Throughput. 

 

 
B.  Memory Utilization %. 
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C. CPU Utilization %. 

 

 
D.  Latency 

 

VII. Conclusion 
Here in this work we have proposed a framework for measuring BDSC for the IoT’s space. Quick data phases 
like Stream Processing System (SPS) are necessary for the fast-basic control needs of IoT applications and 
proposed workload calculates their feasibility utilizing basic errands found as a part of IoT applications and 
additionally completely practical applications for the factual outline and prescient investigation. For this first 
we have reviewed various papers on performance evaluation and improvement of IoT Application Data 
Processing Using BDSC Platform and analysed different levels of the BDSC Challenges.The renovation comes 
about demonstrate that the correct number of the logic machine will significantly decrease framework 
response time and more tuples scheduled at one time will lower framework connection switching. The 
calculation proposed model by this work can enhance the productivity of enormous data stream preparing in 
portable Internet services. However, the scheduling rate is decreased will lead IoT’s Application more 
effectively. 
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