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ABSTRACT 

We propose a spectrum sharing algorithm based on block chains and game theory. In 

contrast to traditional modes of spectrum sharing using a centralised network, our algorithm 

uses the decentralisation and high trust benefits of block chains to enable operators to share 

the free spectrum and increase the utilisation rate. Our scheme is built on a block chain 

consortium that allows operators to exchange spectrum directly. The blockchain consortium 

is used to verify members who are waiting to join, to keep track of all transactions, and to 

ensure that encryption, consensus algorithms, and other methods do not interfere with 

them. 

The proposed solution avoids the method of allocating spectrum in cases of single-point 

malfunction, in addition to offering a strong compromise structure. The simulation results 

showed that the proposed method of consensus provided different levels of privacy 

protection for legitimate and malicious users, as well as computer use. 
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CHAPTER 1 

INTRODUCTION 

The executives' use of the block chain. While the radio range of the boards can 

improve block chains, we focus on a particular application for range sharing. 

Blockchain is a knowledge base innovation, similar to the nice methodologies that 

are currently in use. A block chain is a reorganised information database that the 

owner manages, rather than a standing entity. We examine the benefits and 

limitations of block chain schemes in general, as well as their planned application to 

four major range classes. 

 

1.1 Overview 

The executives' use of the block chain. While the radio range of the boards can 

improve block chains, we focus on a particular application for range sharing. Block 

chain is a knowledge base innovation, similar to the nice methodologies that are 

currently in use. A block chain is a reorganised information database that the owner 

manages, rather than a standing entity. We examine the benefits and limitations of 

block chain schemes in general, as well as their planned application to four major 

range classes. 

 

1.2 Scope of the Project 

The main improvement of this project therefore are: 

 Data Analysis  

 Dataset Preprocessing 

 Training the Model 

 Testing of Dataset 
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1.3 Domain Overview 

The Blockchain is an encrypted, distributed data set that records details, or a digital 

directory of any transactions or contracts that must be independently recorded. 

One of the most important features of Blockchain is that this computerised record is 

accessible from hundreds of thousands of PCs and is unquestionably kept alone. 

The Blockchain chain has sufficiently begun to agitate the financial sector, and this 

development has bolstered the modernised Bitcoin cash exchange. 

People will be able to explicitly combine social opportunities and share on the 

Internet without being hampered by a disclosure as Blockchain progresses. Such 

companies use Blockchain to record trades by coding the data obtained rather than 

sending personal data to individuals. It greatly reduces the chances of data breach, 

which is Blockchain's most powerful feature. Unlike previous steps, there are several 

shared duplicates in Blockchain of a similar database, causing it to attempt a digital 

assault or an information cracking attack. The square chain breakthrough enables 

different business areas to be reformed, and procedures to be sharper, cleaner, 

easier, and more suitable in contrast to long-term business processes, thanks to 

these misrepresentations secure features. 

 

Not only do you get a preview on time, but you also get a history full of action. When 

you take a look at it, it's just like a traditional knowledge base in that you get a taste 

of the most up-to-date material. While blockchains do this, they also maintain a 

database of all previously stored data. It's a data collection with history of the output 

you want. 

Nobody, assassination is the key thing. There is no one. Since blockchain is a 

different form of disclosure and information, the whole system is extremely protected 

– unlike an embedded data kit, there is no single point of entry for programmers. 

This makes it especially critical for recording exchanges in a secure manner. 

As a result, there is no combined force. The emphasis officer, as well as all of the 

associated expenditures and foundation, are not required because the documents 

are decentralised and recreated at various points. 
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1.3.1 Blockchain 

Blockchain technology is transforming a wide variety of industries. The 

entertainment industry, such as music streaming service Spotify, the food industry, 

such as logistics for supply chains, and health care, such as medical record storage 

and use, are all examples of blockchain applications, according to Forbes' Bernard 

Marr. Although the number of blockchain applications is increasing all the time, 

bitcoin might still be the most well-known. 

Consider two friends who live far apart and one of them wants to send money to the 

other using blockchain technology. As previously mentioned, blockchain is a secure 

and private distributed database system. It's a distributed directory that keeps track 

of and distributes transaction information across a number of network nodes 

(computers). Each individual has the same copy, which is unchangeable—once a 

document or transaction is registered, it cannot be modified. 

Blockchain was first used to build digital timelines and prevent file manipulation. 

Simply put, a blockchain is a section chain of information. If a transaction occurs, 

the information associated with it is stored in a block. The block can then be 

registered in a transaction that begins in a different part of the world, and the miners 

can validate it and connect it to the main block chain. There is a set of transactions 

that a miner must verify, and the miner is rewarded for doing so. 

Components of a Block 

Previous Hash 

The previous hash is the attribute that connects a block to its previous block. It 

consists of the hash value of the preceding block. 

Data 

This consists of the sender’s address, the receiver’s address, and the transaction 

amount. There could be multiple transactions among multiple senders and 

receivers, so each block consists of any number of transactions, and each 

transaction will have a sender’s address, a receiver’s address, and a transactional 

nonce. 
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Nonce 

Bitcoin uses a proof-of-work algorithm, and to execute the algorithm, a random value 

is used to calculate the output of the hash value; this is called the nonce. Proof of 

work is the progress of transaction verification. 

 

Hash 

The hash is like a digital fingerprint. To get the hash for the current block, the 

process takes an input value (the previous hash, the data, and the nonce) and 

produces an output value of a stable length. Bitcoin uses the SHA-256 hash 

algorithm to generate a 256-bit-length hash. It looks something like a hexadecimal 

value. 

Public Distributed Ledger 

To summarise, a blockchain is a decentralised ledger that collects transactions from 

a large number of computer systems. User A, for example, transferred money to 

user B, B to C, and C to B. A spread record is a set of data that is segregated 

between and customer and is required for the blockchain network to function. 

Customers of the bitcoin grid can now connect and validate exchanges, making 

them less vulnerable to cyber-attacks. 

Take the following example of how Bitcoin users transfer money: John wants to 

move money from Elsa to Bella, and Bella tries to pass money to John. This is why 

the three transactions are mentioned. 

If these transactions took place on a central database, the directory could be hacked 

and the data manipulated. In order to solve this issue, a widely distributed booklet 

is required: It ensures that every user who is part of the loop gets a copy of the 

transaction data. In our example, Bella, John, Elsa, and Jack all have the same 

directory – the distributed directory. 

Encryption 

Blockchain ensures the security of the squares by using the cryptographic 

calculation SHA-256 to prevent unauthorised entry. Each blockchain customer has 

their own set of keys, both private and public. The sender has full knowledge of the 
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private key, which is often used to verify the legitimacy of the source of the 

transaction. The sender communicates each trade, but the public key is often used 

for remarkably recognising the consumer. It takes a quick look at the blockchain 

network. 

Let's take a look at a popular method for verifying transactions. Assume you're a 

sender who wants to send a message. The message is transmitted using the hash 

function, which generates a hash value. Following the creation of a hash value, an 

algorithm is applied, and a digitally signed document using the private key is 

generated. 

The original, as well as the digitally signed and public key, will be forwarded to the 

recipient. A Hash function transfers the message to the recipient at the end, which 

is made up of the Hash value obtained by bypassing the digital signature and the 

public key through a testing feature. 

A single digital data fingerprint is generated by the hash function. The message is 

passed through the hashing function, which generates a hash value. This hash is 

known as a digital print, and it has a unique feature: Any hacking feature is a one-

way feature, meaning it can't be undone. The hashed value cannot be decoded to 

reveal the original value. 

A blockchain is an increasing collection of blocks linked together to form an open 

ledger with cryptography as its primary component. Each block in the blockchain 

has a distinct identity, which is achieved by the use of hash functions that generate 

a digest for the block. The collision resistance property of the cryptographic hash 

function, a form of cryptography, makes it impossible to find two blocks of the same 

hash value. The Hash function ensures that each block's identity is unique. The 

previous block will be backed by the previous block's digest when the new block is 

created, linking it to the blockchain. Because of the new hash value, changing any 

block would change the block's identity. The chain is broken when one of the block 

references is invalid due to the creation of a new hash value. As a result, it's difficult 

to change a block and get the same hash value as before. This is due to the 

cryptographic hash function's pre-image resistance property, which ensures that 

even though we know the hash value, the block's data cannot be predicted. As a 

result, when a chain of blocks is created, the chain's integrity is guaranteed since 
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each block refers to the previous block. The only way to update a block's data is to 

modify all subsequent blocks' relationships to the previous block. 

 

Building the information structure, calculating the block hash, and adding it to the 

blockchain are all components of the block linking process. 

self, index, past hash, timeline, info, hash): Def init (self, index, past hash, timeline, 

info, hash): Definitely It's you. self is the index. self hash precedence = previous 

hash index Auto time timeline is the same as time timeline. data is the same as self. 

data hash = data hash 

The code snippet above defines a node, a Python class that has all of the 

fundamental characteristics of a blockchain. A block usually consists of a header 

and a body, with metadata on the header. The example above, on the other hand, 

does not distinguish between the header and the body. A standard blockchain 

application, such as Bitcoin, includes a large amount of data that can be 

transactions, but in this case, data is a string sort. 

In the header of a standard block, there will be a niece as well as a difficulty target. 

Working proof and other consensus algorithms make use of this information. 

Because of their properties, digital signatures are used in transactions to ensure that 

the transaction contents are integral and that events occurring during the transaction 

are not repudiated. Any operation signed by someone with a private key would be 

an embedded transaction in the block. The signer's identity is therefore shown by 

the secrecy of the private key. 

The transaction can only be signed by the owner of the public key's corresponding 

private key. To transfer value, Bitcoin and other blockchain network transactions 

take place in multiple transaction fields. 
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A blockchain network is a unique peer-to-peer network in which nodes can create, 

share, and validate blocks. The blockchain application layer, through which 

transactions can be made, is of primary interest to most users within the blockchain 

grid. A name can be easily created on the network, as we saw in the previous section 

of this chapter. Nodes may carry out operations such as creating and transferring 

properties. Each asset-related operation is legal once it has been approved by the 

asset owner. Property owners prove their identity by signing transactions with their 

private key. 

Asset management operations, such as asset transfer, can only be carried out by 

the owner, but they can be verified by anyone on the network. Transactions include 

all operational details. The owners of the properties use digital signatures to sign 

these transactions. The transactions are then sent to each node in the block chain, 

where they are added to the ledger in the next block. 

 

The asset's ownership is indicated by the private key to which it belongs (public 

key). The customer signs the transaction using his own private key in order to prove 

that the property is owned and to transfer the property from there. 

A block-chain wallet is a programme that stores all of your private keys in one place. 

While physical wallets store hard cash, blockchain wallets store all of the user's 

private keys, allowing them to raise funds. 
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A single wallet can hold multiple keys, implying that a node may have multiple target 

addresses. These keys can be created in two ways: with determinism or without 

determinism. 

 

A non-deterministic wallet is a collection of private keys that are created at random 

and have no ties between them. It's difficult to keep private keys produced with these 

wallets secure, and it's even harder to recover them if they're lost. As a result, each 

key in the wallet must be supported in order to prevent any losses that can occur if 

the wallet fails. 

Since all of the keys in a deterministic wallet come from a single seed, it's also known 

as a seed wallet. Both keys can be quickly repeated thanks to access to seeds. All 

keys within a simple deterministic pocket are created by hashing a string and an 

incremental nuncia. If the wallet fails, only the seed information is required to recover 

the private key, so any of the keys in the wallet do not need to be backed up. 

A P2P network is a network that connects groups of computers called nodes to 

exchange data without the use of central servers. It is a state-of-the-art structure. 

Since all network members or nodes have the same responsibility within the 

network, they are referred to as peers. Inside the network, they are all equal. Since 

there are no special nodes in a peer-to-peer network, each peer is both a service 

provider and a customer. 

P2P is a network architecture in which each peer serves as both a server and a 

client at the same time. Since a blockchain network is typically implemented in a 

network, constructing a physical topology that is ideal for peer-to-peer networking is 

extremely difficult. To construct this type of architecture, a virtual or logical network 

overlay must be built over the current physical network topology. A logical network 

is created to create a simple resource index and peer finding in a public network. 

The data is exchanged over the TCP/IP network while an overlay is being 

developed. 

A P2P architecture logic network forms a mesh-style topology for greater interaction 

with each other, while the physical network underlying it may follow any networking 

topology. 
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Unstructured and organised P2P networks are the two main clusters of a P2P 

network, depending on the connectedness of the nodes. 

In an unstructured network, peers are not grouped together. Each node is connected 

to its peers at random, forming a logical mesh. Unstructured networks are easy to 

construct and extremely efficient due to the redundant distribution of nodes. 

However, these networks have drawbacks as a result of a lack of understanding of 

resource distribution, such as the possibility of flooding requests. 

A special topology network creates a standardised overlay of the P2P network to 

ensure that nodes conduct network operations efficiently. When a network is built, 

it ensures that a resource can be found in a certain amount of time from anywhere 

in the network. A distributed hash table (DHT) is a decentralised network 

implementation service that is widely used. DHT resource data can be retrieved from 

hash tables using a key/value pair in the table. The key value contains information 

about the resource's owner, a peer. DHTs are also used to replace centralised 

monitoring services, such as BitTorrent trackers, in the file-sharing protocol. 

Discovering a network inside a P2P network is critical. There is no network built 

when a new node starts up. As a part of the network, at least one blockchain node 

must be detected in the new node. In a variety of ways, a node can identify people 

and thus explore a network. 

Using their own conventions, distinct blockchain networks are used to perform peer 

disclosure and efficient management. We'll begin by looking at the fundamentals of 

peer-to-peer communication, specifically the Bitcoin implementation. Hardcoding a 

number of outstanding mates is the perfect way to explore the breakthrough of 

virtual companions. Another strategy is to use a focal worker who keeps friends at 

the bottom of the priority list. When a hub is first built, it contains data about DNS 

seeds that provide an undeniable degree of unwavering Quality and answer with a 

revision of the Bitcoin hub's IP address. The node establishes a TCP link with this 

node in order to perform a handshake until a seed node is found. The Handshake 

validates the node by sending version, address, information from the local 

blockchain, and any other relevant information. 

After establishing a connection between peers discovered by the node, the node 

can inquire about additional nodes linked to its peer. To improve usability, the node 
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should also provide its own address information to the related peers. Each node 

often establishes a threshold for the number of active connections in order to avoid 

excessive bandwidth usage. 

Some blockchain platforms, such as Ethereum, make use of the RLPx cryptographic 

P2P networking suite, which provides a standard transport and interface for 

applications that communicate over a P2P network. RLPx uses Kademlia routing to 

ensure a clear network formation. After the initial handshake node, packets are 

encapsulated as frames, which are then encrypted. 

Each blockchain node must update its local copy of the blockchain in order to keep 

up with the overall state of the network. Sync block is used to do this. A blockchain 

node sends a message containing information about the blockchain's height. A 

metadata inventory of a fixed number of blocks may be submitted by each peer for 

a longer blockchain to be connected to the host node. The node now requests that 

all of its peers collect single blocks by referring to their inventory. By limiting the 

number of block requests it transmits, the node may prevent the network from being 

overburdened with them. 

Block synchronisation takes a long time for a newly added node. The data, including 

asset transfers, can be reviewed in the block if all blocks have been changed. The 

block synchronisation function can be reinitialized if the node is inactive. 

Work-related proof 

Proof of work is a method for verifying transactions in a blockchain network by 

solving a complex mathematical problem, which is referred to as mining. The 

searching for the nonce value is the math problem that bitcoin miners must 

overcome, and it takes a lot of computing power and resources to find the nonce 

value. Miners are users who are attempting to solve the puzzle. 

The solution to the puzzle is to find a nonce that generates a Hash value and 

produces an output that is less than a predetermined threshold. Miners verify 

transactions in a block and add the block in a blockchain when they confirm and 

validate the transaction. Miners compete against one another to solve the 

mathematical puzzle and provide proof of their efforts; the first miner to complete 

the puzzle is rewarded. When a block is resolved, the transactions contained inside 
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it are considered valid, and the bitcoins associated with the transactions are 

removed from the sender's account and transferred to the recipient's account. Since 

blocks are created by a miner node after all previous blocks in the network have 

been validated, any node in the network will be responsible for the block validation 

process to ensure the block can be connected to the local blockchain copy. Block 

validation is a simple method of determining if the most recent block has a 

relationship to the previous block. A block must be validated with separate 

transactions if it includes complex data, such as a sequence of transactions. Since 

we won't be dealing with complex data within the block. 

In a decentralised network, achieving a global truth is a difficult task, but a variety of 

consensus algorithms can help. The proof of work algorithm was the first and best 

solution in the previous chapter. It ensures that the most valid nodes on the network 

contribute the most to the longest chain created. For the sake of convenience, no 

consensus algorithm will be used in this application.  

While choosing a block can appear to be a simple task, a block is made up of two 

or more nodes and has a variety of personalities due to its varied content. If a hub 

receives several adaptations of a square of similar size, it attaches one to the 

blockchain based on the appearance requirement and discards or stores the other 

in a memory bag. As a result, various blockchain versions can be used by different 

business centres. This is known as a fragile gabinete or a transient gabinete. In this 

application, block exchange is done for both telecommunications questions and 

squares. By the base square synchronisation time, a newly entered hub is being 

used to update the near duplicate of the blockchain. 

When a new hub enters an organization, it communicates with one of the 

organization's accessible companions, attempting to share square data with his 

friend and updating the neighborhood's block chain as required. The hub sends a 

long message or a last square question message to a friend. The length of the chain 

is the same as the last square that recognizes its register. If adding to the nearby 

block chain is not feasible, the Hash Bungle will impress its companion by insisting 

that all of the squares be sent. The hub could also send a message to each square, 

ensuring that the longest chain is reached. 
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Hubs communicate with one another in a peer-to-peer network by forming many 

balanced relationships based on the assumption that no friend is entirely 

trustworthy. Multiple ties force each node to relay information to its connected 

partners, ensuring data transmission across the network and the preservation of 

global reality. 

The first is the node, which is in charge of peer-to-peer communication on the 

blockchain network. The other two classes are Blockchain and Block, which have 

been secured and conduct critical blockchain operations in the previous chapter. 

The Blockchain class also performs enhanced functions for verifying blocks 

obtained from peers, as discussed in the application architecture.  
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CHAPTER 2 

LITERATURE SURVEY 

2.1 

 

Literature Survey 1 

Title Trading Utility for Privacy in Shared Spectrum Access Systems 

(SAS) 

Authors Matthew A. Clark and Konstantinos Psounis 

Published Year 2018 

Efficiency  Increase the efficiency of spectrum sharing 

 Adversary to deduce critical aspects of a Primary Users (PU) 

Operation 

 Protect privacy without reducing the utility of the shared 

spectrum to unacceptably low levels 

 High Processing cost 

Drawbacks  Problem with Location Privacy 

 Not 100% protects the PUs from harmful interference 

 Cannot be considered differentially private  

      Not highly efficient 
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Description This paper studies methods and measures for maintaining the 

privacy of PUs operating with a SAS. We consider a variety of 

operational PU models and adversary techniques to exploit the SAS. 

Our attention is on the inalienable protection openness related with 

the expected tasks of the SAS and we allude the peruser to the 

writing for chips away at other network safety dangers. We look at 

PU muddling techniques to secure protection without diminishing 

the utility of the common range to unsuitably low levels. As a key 

outcome, we offer a lower headed for the normal time the protection 

of a static PU can be kept up with a given SAS, confusion system, 

and danger model. This bound can be tied straightforwardly to PU 

operational necessities. We influence this measurement in the 

investigation of dynamic PU situations where we treat the PU 

protection issue of choosing procedures to accomplish security 

prerequisites while insignificantly affecting the utility of the range for 

SUs.  

Thusly, this paper recognize a crucial tradeoff between PU security 

and SU utility in the plan of a SAS, and offer a technique to track 

down the arrangement of predominant protection methodologies. 

While different works have contemplated PU protection under 

moderately static sharing frameworks (e.g., in light of TV blank area 

models), as far as anyone is concerned, this is the main work that 

gives security ensures a SAS model that is by and large appropriate 

to exceptionally powerful utilize cases and heterogeneous clients.  

We limit our analysis to an adversary that seeks to learn information 

about the PUs without being detected. Such an adversary will not 

attempt to disrupt the operations of the SAS, but may use any 

information collected from the SAS to conduct inference attacks on 

sensitive aspects of PU systems or operations. In reality, there may 

be a wide variety of inference attacks that would be a cause for PU 

concern. For example, a history of location information for a military 

PU may reveal the identity of the system, its current location, and its 

destination. All of this may be considered sensitive by a military 

operator reluctant to reveal details of their deployments. 
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2.2 

 

Literature Survey 2 

Title Opportunism in Spectrum Sharing for Beyond 5G With Sub-6 GHz: 

A Concept and Its Application to Duplexing 

Authors SOO-MIN KIM, JEEMIN KIM, HAN CHA, MIN SOO SIM, JINHO 

CHOI, SEUNG-WOO KO, CHAN-BYOUNG CHAE, AND SEONG- 

LYUN KIM 

Published Year 2020 

Efficiency  Dynamic and opportunistic spectrum access 

 Can achieve higher system throughput 

 Plays a bigger role in solving scarcity 

 High Operational Cost 

Drawbacks  Spectrum usage level is not efficient 

 Do not consider backoff status whether it has random 

persistent 

 Uncertainty arises regarding the detection of spectrum 

usage 

 Causing more collision and wastage of energy 



 
 

 

  

16 

Description This paper proposes an arbitrary MAC calculation in which the OP 

value of each hub entry is calculated arbitrarily. We propose an 

adaptive HalfDuplex (HD)/VD correspondence as a potential 

application of our irregular OPmap MAC, in which each pair selects 

the duplexing mode based on OP estimates for the two sets of hubs. 

The method is well adapted to the context of range sharing because 

it allows for flexible access control based on the range of usage. By 

running a continuous Field Programmable Enterway Cluster, we 

confirm the plausibility of the mathematical investigation and 

validate the improvement of the exhibition (FPGA). Following the 

compilation of structure recreations, we also complete a broad 3D 

beam for research into the implementation of the proposed system 

at an organisational level. 

This paper primarily refers to the first real-time implementation of 

spectrum sharing network functionality using FD radios on a 

software-defined SDR platform. We put actual prototypes to the test 

to see if the proposed algorithm and system are feasible. 
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2.3  

 

Literature Survey 3 

Title A Blockchain Enhanced Dynamic Spectrum Sharing Model Based 

on Proof-of-Strategy 

Authors Hanwen Zhang, Supeng Leng, Haoye Chai 

Published Year 2020 

Efficiency  Divergent privacy protection for legal users 

 System utility under the proposed consensus method 

 Supports ring signature 

 Reduce administrative expense of dynamic access system 

Drawbacks  Excessive computing power resulting in low efficiency 

 Not able to reduce the high administrative expense of 

dynamic access system 

 Not provides well-founded consensus standard 

 Not able to scale 

Description This paper proposes a distributed CBRS-Blockchain model with a 

specialized consensus method, which is able to reduce 

administrative expense of dynamic access system. Based on the 

ring signature techniques, a privacy protection method is proposed. 

Furthermore, we design a new consensus method named as proof-

of-strategy, which combines with the process of spectrum allocation. 
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2.4 

 

Literature Survey 4 

Title Blockchain Based Spectrum Sharing Algorithm 

Authors Sicheng Han, Xiaorong Zhu 

Published Year 2019 

Efficiency  Improve the utilization rate 

 High-level trust 

 Cannot be tampered by cryptography 

 Effectively improve the spectrum utilization 

Drawbacks  Not able to improve the imbalance between different 

operators in time, space and frequency band 

 Alleviate the problem of spectrum resource shortage 

 Needs a lot of human resources to maintain 

Description 
This paper is focused on a blockchain consortium that allows 

businesses to share spectrum directly. The consortium blockchain is 

used to verify waiting participants, record transaction data, and ensure 

that encryption, consensus algorithms, and other methods are 

unchangeable. blockchain consortium Furthermore, in our model, the 

operators use the game theory to precisely share the spectrum. The 

operators can devise the best game-theory sharing approach 

possible. The simulation results show that the proposed algorithm can 

efficiently maximise operators' spectrum usage and increase their 

revenue. 
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CHAPTER 3 

SYSTEM ANALYSIS 

 

One of the primary choices we face for our project implementations is “Which 

development methodology should we use?” There are various software 

development methodologies are available in the ICT industry. They are 

• Agile Software Development 

• Crystal Methods 

• Dynamic Systems Development Model (DSDM) 

• Extreme Programming (XP) 

• Feature Driven Development (FDD) 

• Joint Application Development (JAD) 

• Lean Development (LD) 

• Rapid Application Development (RAD) 

• Rational Unified Process (RUP) 

• Scrum 

• Spiral 

• Systems Development Life Cycle (SDLC) 

• Waterfall (a.k.a. Traditional) 

Among all these methodologies, we have decided to compare the two most popular 

and widely used methodologies: 

• Waterfall Model 

• RAD Model 
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Waterfall Model 

It is called as traditional approach. Waterfall is a linear method (sequential model) 

for any software application development. Here application development is 

segregated into a sequence of pre-defined phases. 

Waterfall Model (Taken from Google.com) 

 

 

(Reference : https://www.lucidchart.com/blog/waterfall-project-management-

methodology) 

Requirement gathering and documentation 

In this stage, you should gather comprehensive data approximately what this 

challenge requires. You may gather this data in a diffusion of ways, from interviews 

to questionnaires to interactive brainstorming. By means of the stop of this section, 

the task requirements have to be clean, and also you have to have a necessities file 

that has been allotted on your team. 
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2. System design 

Using the well-known requirements, your team designs the solutions. During this 

phase, no development will be happening. But the project team starts specification 

such as programming language or hardware requirements. 

3. Implementation 

During this stage programming advancement coding will occur. Web application 

developers take information from the past arrange and make a useful item. Web 

application developers compose souce code in little pieces, which are incorporated 

toward the finish of this stage or the start of the following. 

4. Testing 

When all coding is done, trying of the item can start. Analyzers efficiently find and 

report any issues. In the event that difficult issues emerge, your task may have to 

get back to stage one for reconsideration. 

5. Delivery/deployment 

In this stage, the arrangement is finished, and your task group presents the 

expectations to be conveyed or delivered. 

6. Maintenance 

The last arrangement has been carried out to the customer and is being utilized. As 

inconveniences emerges, the venture group may likewise need to make fixes and 

updates may likewise to manage them. Once more, enormous inconveniences may 

likewise require a re-visitation of portion one. 
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RAD Model 

 

Coordinated is an iterative, group based way to deal with improvement. This 

technique features the fast conveyance of a product application in far reaching 

useful parts.   

RAD Model (Taken from Google.com) 

References (https://www.lucidchart.com/blog/rapid-application-development-

methodology) 

 

Phase 1: Requirements planning 

This stage is identical to an undertaking perusing meeting. Albeit the arranging 

stage is dense contrasted with other undertaking the executives approaches, this is 

a basic advance for a definitive accomplishment of the venture. 

During this phase, developers of web applications, customers (programming 

customers), and colleagues are informed of the goals and assumptions that the 

undertaking must address in the form. 

This step requires an important breakdown: 

Find out what is happening 

Determining the needs of the company 

Solve the needs with the approval of each partner 
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It is important that everybody has an opportunity to evaluate and say something 

about the goals and assumptions of the project. By receiving support from each 

main partner and web application developer, groups may avoid errors and costly 

changes. 

 

Phase 2: User design 

If the business is examined, then it is an excellent opportunity for the development 

of the customer strategy across various product cycles to rebound directly. 

That is the core of the RAD approach — and what distinguishes it from other 

managers. During this phase, customers work inseparably with developers of web 

application to ensure that any progression of their plans fulfils their necessities. It's 

almost as personalizable. 

This approach enables web application programmers to change the model as it is 

being used before it reaches a successful design. 

The software engineers as well as the customers benefit from their experience to 

ensure that something runs through the cracks. 

 

Phase 3: Fast building 

Step 3 translates prototypes and beta structures into work models from the design 

phase. 

Since most of the problems and improvements have been addressed during the 

intensive iterative plan phase, web application developers can design their last work 

model faster than possible with a traditional job. 

The stage is divided into a few small advances: 

Quick Development Basis 

Improvement of programme and application 

Unit of coding, reconciliation and tests of framework 
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During this phase, the product development community of developers, coders, 

analyzers and Web application engineers collaborate to ensure that everything 

works easily and that the result fulfils the expectations and objectives of the 

customer. 

This third phase is important because the customer really contributes in the 

interaction. You may propose improvements, changes or even new ideas that deal 

with problems when they arise. 

Phase 4: Overlapping 

This is the stage in which the finished item is sent. It integrates the transformation, 

testing and transformation of knowledge into the new system as well as preparation 

for clients. 

All latest updates are made as coders and customers continue to check for bugs. 

 

Advantages of RAD system  

RAD is quite possibly the best programming improvement programs accessible 

today, with various advantages for both programming advancement groups just as 

their customers.Here are just a few advantages: 

RAD lets you break the project down into smaller, more manageable tasks. 

 The task-oriented structure allows project managers to optimize their team’s 

efficiency by assigning tasks according to members’ specialties and 

experience. 

 Clients get a working product delivered in a shorter time frame. 

 Customary correspondence and steady input between colleagues and 

partners increases the efficiency of the design and build process. 
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3.1 Existing System 

The shrewd agreement on the build-up authorization blockchain is planned for Multi-

op Spectrum Sharing (MOSS) in order to carry out a crossover under the current 

solution. The MOSS expert contract maintains many operators to honestly share the 

range and plans to reject malicious OPs through a disciplinary process, eliminating 

the need for a lower range middleman. The MOSS genius arrangement has been 

reviewed with the Remix incorporated enhanced climate (IDE), and gas spending 

for the savvy contract has been assessed. 

The administrator is in charge of overseeing the multi-op spectrum sharing 

implementation process. The administrator's primary responsibilities are as follows: 

The administrator is in charge of certificate authentication as well as off-chain 

operator supervision. Every operator's identity must be checked before they can 

function as a blockchain node. If the administrator has identified the operators' 

malicious behaviour, they can be recorded on the blockchain and punished 

according to the smart contract's pre-defined provisions. 

 

3.2 Drawbacks of Existing System 

 Security unproven at scale 

 Limited Decentralization 

 Power and process consumption 

 Not easy to rule 
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3.3 Proposed System 

We show a primary and secondary user network. Primary consumers are spectrum 

licence holders in our wireless system and can lease their spectrum to enhance 

spectrum productivity and produce additional revenues. Since the major actors in 

spectrum sharing are essentially operators and there are not many participants and 

the blockchain consortium itself has an authentication of participation, we assume 

that the chance of Byzantine failure is very low, so use the Raft algorithm for 

consensus between nodes. 

The framework is resilient against the assault of hackers by having a distributed 

database. One of the key vulnerabilities of existing online systems is to create a 

central database. No official centralised copy is available with Blockchains, and no 

user is more confident than others. 

Public:  

There is no central authority to validate or record the data and transactions, which 

results in a more transparent system without a loss of security. 

Secure: 

The distributed database is encrypted via a two-key system, i.e., private and public 

keys. The difficulty of the encryption process is rewarded via virtual currency. 

Permissionless: 

Because there is no single trusted user as the central authority, applications can be 

added to the overall system without seeking the approval of other users. 

 

3.4 Advantages of Proposed System 

 Low throughput 

 Low latency 

 Integrity of data and identity 

 Decentralized Control 

 Flexible selection of validators 
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CHAPTER 4 

REQUIREMENT SPECIFICATION 

4.1 Introduction 

Clear requirements are essential for a successful project along the path. They are 

contractual agreements between a client and a service provider that they are both 

working for the same goal. High-quality, comprehensive requirements will help to 

minimise financial risk and keep a project on track. According to the Business 

Analysis Knowledge Body Definition, specifications are a useful representation of a 

need. 

Requirements are a difficult task to complete because they include several steps, 

including generation, analysis, specification, validation, and administration. In this 

article, we'll go over the various types of software requirements and offer some 

recommendations. 

4.2 Hardware & Software Specification 

4.2.1 Hardware Specification 

Hardware Requirement 

Hardware Minimum Requirement 

Disk Space 32 GB or more,10 GB or more for Foundation Edition 

Processor 1.4 GHz 64 bit 

Memory 512 MB 

Display (800 × 600) Capable video adapter and monitor 
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4.2.2 Software Specification 

Back-end Technologies 

 Python 

 Numpy 

 Sci-learn 

 Eclipse IDE 

 

Front-end Technologies 

 Web Technologies 

 Bootstrap 

 

4.3 Software Description 

4.3.1 About Python 

Python is a free, open-source programming language. Therefore, all you have to do 

is install Python once, and you can start working with it. Not to mention that you can 

contribute your own code to the community. Python is additionally a cross-stage 

viable language. Anyway, what's the significance here?   

 

Python is likewise an incredible representation instrument. It gives libraries like 

Matplotlib, sea born and bokeh to make shocking perceptions. 
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Furthermore, Python is the most famous language for AI and profound learning. 

Actually, today, all top associations are putting resources into Python to execute AI 

in the back-end. 

Python Line Structure 

The coding style of the Python consists of both physical and logical lines or 

sentences. A actual line is a sequence of characters in a Python programme and 

the halt terminates the line group, rather than many different dialects such as C and 

C++ where the end of the assertion is stamped by a semi-colon. There is also 

another coherent line consisting of at least one line. Python does not deny the use 

of a semicolon, but it is not mandatory. The NEWLINE token marks the end of the 

line. An intelligent line which only contains spaces, comments or tabs is called 

simple lines which the translator overlooks. 

As we have seen in Python, another line essentially means the beginning of another 

assertion. Despite this, Python takes the approach of dividing a proclamation into a 

multilevel description or of joining different links into a legitimate line. This can be 

helpful to broaden the understanding of the statement. The two ways to split a line 

into at least two lines are as follows: 

Connecting explicit line 

We use a regressive cut to partition a statement in a multi-line proclamation in an 

express line. 
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Line Implicit In [], {{} or () parentheses, joining sentences can be softened in two or 

more physical sections, without the use of a slash backwards. 

One line multiple declarations 

In Python you can club different affirmations in a similar line using a semi-colon; 

however, this is not a decent practise for most software engineers as the code's 

clarity deteriorates. 

White and Indentation Spaces 

Python uses space to stamp a square of text, contrary to most programming 

dialects. We need to keep the indent size of four according to the Python coding 

style rule or PEP8. 

The majority of programming dialects make the organisation of code easier and do 

not apply it. However, it is compulsory in Python. That's why Python has so much 

room. 

Observations are used to construct codes coherence in every programming 

language. In Python, the best way to maintain the intelligibility of the code is by using 

Python comments when the software starts to get muddled. It is regarded as an 

adequate practise to remember python grammar documentation and notes since it 

enhances the understanding and legitimacy of the code for various developers, 

which prove useful when several software engineers undertake a similar task at the 

same time. 

The code will simply explain how everything is accomplished, and not why it is, but 

Python's remarks. We can produce documents in our code itself with Python's 

remarks for different clarifications. Observations are only marked lines of codes 

which increase and make clear the coherence of a code. There are different ways 

to comment on the kind of point that we have to consider with regard to our code. 

The following are different kinds of comments, which we can recall for our 

programme Python: 

1. Comments Single Line 

2. Comments on Docstring 

3. Multinational Observations 



 
 

 

  

31 

Python single line remarks with # character are separated. These comments end up 

at the end of the actual line, which means that all characters starting at # (and 

continuing until the point of stop) are indispensable for the remark. 

Python has the highlight of documentation strings (or docstrings), usually the first 

articulation and modules that have been remembered for some time now. Maybe 

docstrings can really be done through use of the spot administrator rather than being 

disregarded by the Python interpreter like usual remarks. 

It offers an easy way to add quick notes for each Python module, power, class and 

technique for software engineers. To use this feature, at the beginning of the 

documentation string or commentary we use three explanations and at the end of 

the documentation comment three articulations. Docstrings can be like multi-liners 

for jokes. 

There are no special components in multiline comments in Python, not to the least 

like some software vernaculars that support multi commentaries similar to C, Java, 

and everything is from that point forward. However, this does not suggest that multi-

line commentary in Python is totally difficult. There are two different ways we can 

merge comments in our Python code, which can extend through different lines. 

Comments from Python Block: For a whole rectangle, we can use a few one-line 

observations. In general, this sort of comment clarifies the code square which 

follows the commentary from the Block. Python Block's comment is the lonely 

method for writing a true comment that can span different lines. The style of Python's 

PEP8 is supported and loved because Python's mediator or analyser overlooks 

block remarks. Nothing prevents developers from using the Second Non-Agenuine 

Method in Python, which is explained below, to compose multiline remarks. 

Docstrings Use: Docstrings in Python are commonly used by various package 

engineers as multiline comments, since this is the closest problem in Python. 

Although it is correct to use docstrings after we have been obliged to make multiline 

observations, it is important to remember that the docstrings and the comments are 

essentially distinct. The Python interpreter completely fails to note remarks in Python 

while docstrings, once used in the Python work, are often made available in due 

time. 
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Python Data Types 

Perhaps the most important thing is to find out how knowledge is placed in and 

monitored around every programming language. Because of its versatility and the 

volume of versatile highlights, customers are often disposed towards Python. 

Dynamic composing is one of these highlights. 

There is no valid justification in Python to specifically state the type of information of 

the variable, unlike the statically composed dialects such as C or Java. In highly 

constituted dialects like Python, the actual mediator forecast the Python variable's 

kind of knowledge based on the significant value that it relegates to. 

Advantages of Python 

• Universal Language Construct 

• Support both High Level and Low Level Programming 

• Language Interoperability 

• Fastest Development life cycle therefore more productive coding 

environment 

• Less memory used because a single container hold multiple data types and 

each type doesn’t require its own function 

• Learning Ease and open source development 

• Speed and user-friendly data structure 

• Extensive and extensible libraries. 

• Simple & support IoT 

• And many more\ 

 

Based on the 3 languages that are described above, we decided to use Python as 

programming language for developing this e-Voting web based application. The 

important motives are 
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• Easy to learn, even non experienced programmers can use it. Ex: spacing 

and tabbing instead of extra syntax  

• Interactive mode 

• Large and comprehensive standard libraries 

• Python programs resemble to that of pseudo-code.  This makes it a basis 

and a must have for beginner programmers due to its extreme ease a difficulty when 

compared to C++ Java, Perl, and so forth 

 

About Pandas 

Pandas is an information science Python Mainstream, with an impressive, articulate 

and adaptable structure of information among a wide range of items, which 

simplifies the control and analysis of information. One such design is the 

DataFrame. 

Pandas is a clear instrument developed by Wes McKinney for control of knowledge 

level. It builds on the Numpy Package and is known as the DataFrame as its main 

information structure. DataFrames allow you in the lines of perception and segment 

of factor to store and monitor plain information. 

This indicates that much of the NumPy construction is used or imitated by Pandas 

in the top of the NumPy package. Information in pandas is also used for factual 

screening in SciPy, Matplotlib ploting and Scikit-learn AI calculation. 

 

Jupyter Notebooks provide a good environment for the use of Pandas to investigate 

and view information, but Pandas can also be used in word processors. 

Jupyter Notebooks allow us, rather than running the entire text, to carry out code in 

a certain cell. This saves a lot of time dealing with huge databases and complicated 

changes. In addition, a scratch pad offers an easy method for imagining 

DataFrames and plots for pandas. Truly, in a Notebook by Jupyter this article was 

made. The Panda series and DataFrames are two different types of data structures. 
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1st row: A Pandas Series is a one-dimensional data structure that can store values 

— and has a unique index for any value too. 

2. A Pandas: DataFrame DataFrame is an information structure in two (or more) 

dimensions – essentially a table of lines and segments. Segment names and lines 

contain records. 

 

People who are familiar with R understand that the outline of information is an 

approach that can without question be outlined in rectangular frames to store 

information. Each line of these matrices concerns estimates, while each segment is 

a vector with information for a specific variable. This means that columns on a 

knowledge case do not, but can include, contain similar qualities: numerical, 

characteristic, consistent, etc. 

From now on, Python's data frames are largely similar: they go to the Pandas library, 

and are represented as two-dimensional data structures labelled with segments of 

perhaps various types. 

In general, the Pandas Data Frame consists of three important parts: data, records 

and sections. 

The Data Frame may initially contain data: <a Pandas Data Frame>> or a Pandas 

Series: a one-dimensional array with a label or index for some sort of information. 

Initially, a data frame may contain the following information: One column from the 

data frame is an example of a Series object. 

Change to a NumPy array that can be a record or organised 

A two-dimensional array — dictionaries, lists, dictionaries or series for a one-

dimensional array. 

Some of Python Pandas's main characteristics are: 

It delivers default, custom indexing for Data Frame objects that is extremely quick 

and powerful. 

·To load data from various formats into in-memory data objects, the tools are 

available. 
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• Data alignment and automated data management in Python Pandas are simple to 

accomplish. 

• T he swivelling and reshaping of Pandas data sets is quite easy. The index, label-

based slicing and subset of broad sets of data are also provided. RED Columns 

from a data structure can be quickly inserted and removed. The category can be 

used to aggregate data and transformations. Os Pandas can be used for high-

performance combining and data joining. The functionality also provides time series. 

Os Insert and remove data structure columns. 

· Are the data sets fused and joined. 

· Removal of sets of data and pivoting. 

· Data alignment and data handling. 

· Manipulation of data by means of DataFrame objects integrated indexing. 

Os Using the category by engine perform a dividing applications on data sets. Take 

the use of hierarchical axis indexing to manipulate highly dimensional data into a 

lower dimension data structure. Sub-setting, sophisticated indexing, and large-size 

label-based slicing settings. Generate data range, frequency conversion, date shift, 

delay and other time series functions. 

Are read from, among other formats, CSV, XLSX, TXT files. 

 Arrangement of data up or down in sequence. 

 Data about a condition filtering. 

 Time series analysis. 

 Down with a dataset Iterating. 

Numpy 

Numpy is the logical Python centre library. It provides a superior cluster item for 

multidimensional applications and devices. You can monitor this instructional 

exercise helpfully to start with Numpy if you're already aware of the MATLAB. 
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A numerous show is a matrix of attributes of a similar kind and is arranged by a 

multitude of non-negative whole numbers. The measurements number is the 

location of the display; the cluster status is twice as much as the entire quantity 

indicating the show size for each measurement. 

NumPy is one of the groups that you don't miss while you're learning information 

science like SciPy, Scikit-Learn, Pandas and so forth. This is mainly in the light of 

this libRary which provides you with the information structure on display that has 

many advantages compared to Python records. 

NumPy is a library in Python that is the logical Python logical registry centre library. 

It includes a range of devices and methods to address numerical PC models of 

science and engineering issues. One of these appliances is a superior 

multidimensional exposure object that is an extraordinary data structure to calculate 

clusters and grids effectively. In order to deal with these exhibits, the computational 

capacity of such grids and clusters is enormous. Basically, a cluster is just a pointer. 

This is a mixture of a memory address, type of information, shape and routes: 

The data pointer indicates the memory address of the first byte in the array, ̈Defines 

the form of elements inside the arrays; È The shape indicates the shapes 

and ̈Describes the number of bytes that are to be saved into a memory to the next 

item. The data pointer indicates the memory of the first byte in the array. You can 

move one byte to reach the next column if your steps are (10,1) and 10 bytes to find 

the next row. 

In other words, an array includes details about the raw data, how an element can 

be found and how an element can be interpreted. 

We deal with multi-dynamic arrays with NumPy. We will subsequently delve into all 

possible multi-dimensional array forms, but we will concentrate on 2-dimensional 

arrays for now. Often known as a matrix is a 2-dimensional sequence that you 

should know about. Really, it is just another way to think of a list of lists. There are 

columns and rows in a matrix. We may remove an element from a matrix by 

specifying a row number and column number. 

With the numpy.array function we can generate a NumPy array. If a list is passed, 

a NumPy array of the same number of rows and columns will automatically be 
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generated. As all elements in the array are intended as float elements for easy 

computation, the header row that includes strings will be left off. One restriction of 

NumPy is that every item in the table must be of the same type; thus, if the header 

row is included all items are read as strings in the list. We need elements to be 

carriers because we wish to be able to make computing such as finding the average 

quality of the wines. 

NumPy has many benefits over the use of Python's main mathematical functions. 

1. Thanks to its heavy use of C extensions, NumPy is incredibly fast in comparison 

to Python core. 

The NumPy library is widely used by many advanced Python libraries such as Scikit-

Learn, Scipy, and Keras. Therefore, NumPy is a very good tool to master as you 

intend to take a career in data science and machine learning. 

NumPy comes with a range of integrated features that take a reasonable amount of 

custom code in the core Python. 

Life in Math 

Matplotlib, a plotting library that can be displayed in Python scripts, can be used to 

plot data extensively interactively. Chart plotting is a part of data visualisation, and 

Matplotlib can be used to accomplish this property. For the delivery of Apis to 

integrate plots into applications, MatPlotlib uses several all-intentional interface 

toolkits, such as wxPython, Tkinter, QT, etc. John D. Hunter was Matplotlib's first 

author, and Michael was the lead developer. Python SciPy is one of the free and 

open-source library Python used mostly in technical and scientific computing. 

Matplotlib is commonly used in SciPy since most science calculations involve 

graphs and charts to be plotted. 

A plotting library such as GNUplot is Matplotlib. Matplotlib is the Python module as 

the key benefit to GNUplot. The increasing interest in python also causes a steadily 

increasing popularity of matplotlib. 

Another explanation for Matplotlib's attractiveness is that, when used in conjunction 

with Numpy and Scipy, it is commonly seen as a great alternative to the MATLAB. 

Matplotlib is free and open source code, while MATLAB is expensive and closed. It 

can also be used object-oriented and object-oriented. In addition, GUI toolkits such 
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as wxPython, Qt and Gtk+ can be used for general purposes. There is also a 

procedural "pylab" that matches MATLAB closely. This could make migration to 

matplotlib incredibly easy for MATLAB users. 

Matplotlib also produces quality figures in a hardcopy style and immersive 

environments across platforms. 

Another feature of matplotlib is the steep learning curve that users usually achieve 

quick progress once they start. In this regard, the official website has to say the 

following: "Mattplotlib seeks to construct simple and arduous things that are 

achievable. With simply several lines of code, you can produce plots, histograms, 

power spectrums, Bar charts, error charts, scatterplots, etc." 

4.3.2 About IDE 

IDE – Environment for Integrated Growth. It's a suite of applications. It contains 

several instruments for composing and testing applications by web application 

software engineers. 

Scheduling Web software engineers normally employ a wide range of devices, 

creating, designing and checking application source code. Programming 

Development devices also include text processors for the production of source code, 

code libraries for reuse, compilers and test phases. 

An Integrated Development Environment (IDE) is a product application which 

provides a programming domain to streamline programming. It brings all required 

devices in a single application and working room instead of playing every means 

required to create an executable programme as disconnected individual 

assignments. Each system has a knowledge of the earth, and works together to 

show the designer a consistent improvement. 

 

The IDE usually has a compiler window and an editor. We can write, run and compile 

our code there. Developing software with an IDE is also much simpler. The following 

are the main reasons for using an IDE: 

· T he text editor window will easily write our code. 
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· We have the Project Editor Window to store resource files for a project. Úl It helps 

to debug code. 

· An automotive IDE feature allows us to write an effective code. 

—To integrate the current one, we will import other projects. 

A product software web application engineer must independently choose, send, 

integrate, and process these devices without an IDE. An IDE brings together a large 

number of the systems, implementation or administration of these improvement 

associated instruments. The built-in toolkit aims to simplify progress in programming 

and can differentiate and restrict code error and grammar errors. 

\u0027\u0027\u0027s\u0027s> / \u0027s\u20s\u0027s\\u0027s\u20s\u200a / 

\u200a (Eclipse) 

LiClipse is at the core of all applications based in Python. For many years it has 

been open. LiClipse is a series of Eclipse improvement plugins. It enhances the 

Eclipse overall experience. Python applications are better developed by IDE. 

Benefits of LiClipse / Perfect debugger / Error Checking / / A better ability to evaluate 

the quality code and safety issues 

· Full auto functionality 

Based on the several IDEs described previously, we chose LiClipse for the 

development of this e-Voting Web-based application, as IDE (Integrated 

Development Environment). 

Important features that LiClipse is made by our IDE of Choice — Rich Reusable 

Libraries is available — as well as powerful debugging options. 

 

IDE is a software that uses very programming languages to write applications (other 

programmes). It allows you to complete several different steps in programme 

creation in one place (program window). This can be referred to as an integrated 

development environment or IDE in a curriculum that enables you to participate in 

Nursingd. You can download the software free of charge and easily on your home 

computer. 
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LiClipse is used in Python to write programmes. There are several steps to create 

LiClipse and additional steps to start a new Python project (set of Python 

components which work together to make up an application). 

PyCharm is an AN Integrated Development (IDE) environment that provides cost 

efficient code writing resources. It can support many frameworks such as Django, 

Flask and Pyramid. PyCharm is used mostly by Python language creation 

developers. Let's assume we do a project using the language of Python 

programming. We know that Python, due to its following features, is widely popular 

both in the developing community and industry: 

Python is a simple language compared to other programming languages: Python is 

a very simple language. It's also an easy-to-develop language. 

− Object-oriented: Python is a language oriented towards structures using class and 

object concepts. 

· Support for programming for GUI: We can use Python Tkinter library to build 

graphical user interfaces. In addition, we may use a GUI programme to build 

modules such as PyQt5, PyQt4 or wxPython. 

· Towards high language level: Python is the high-ranking language of 

programming. When writing Python scripts, we don't have to handle memory or 

machine architecture. 

Python is a mobile language of programming, i.e., on all platforms we could run 

Python codes. For example, without modifying, we can run a Windows code written 

for Linux, UNIX and Mac. 

Python is an integrated programming language: Integrated language. C, C++, etc. 

with Python can be easily integrated. 

· The language translated: Python is also the language of interpreted programming. 

The source code of Python is modified to bytecode. This means that it is executed 

directly without compilation. 

· Big bibliography collection: Python comprises of a rich set of modules, packages 

and libraries. It contributes to the growth of different application levels. 
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The words "notebook" or "notebook papers" indicate documents that include code 

and rich texts, such as statistics, connections, equations, etc. These documents 

calculate the best place to compile the corresponding degree analysis summary by 

combining code and text elements, and their results will be dead and perform the 

information analysis in real time. These documents are generated by the Jupyter 

Notebook App. 

Jupyter Notebook Software allows you to edit or execute your laptops through a web 

browser as a server client programme. If not accessing the Net, the device can be 

dead on a computer or placed on a remote server, wherever you are going to access 

it through the Net. It measures kernels and a dashboard on its 2 main parts square. 

A kernel could be a user code running and looking through it. 

The Jupyter Notebook App includes a Python code kernel but kernels are available 

for various languages. 

In addition to the notebook documents you've developed, the application's 

dashboard can be used to control the kernels: you can choose which kernels to run 

and, if necessary, shut them down. 
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CHAPTER 5 

SYSTEM DESIGN 

5.1 Introduction 

An UML chart is a UML-dependent graph for addressing a context outwardly alongside 

basic entertainers, occupations, events, relics or classes, which makes it all the easier to 

understand, modify, maintain or archive data on the frame. 

UML was basically used as a widely useful computer programming display language. 

Nonetheless, it has now found its way through a few business cycle or work processes 

documentation. Moving graphs, a kind of UML map, can be used for flowcharts, for example. 

They both have a more standardised display system and a larger range of points for 

increasing coherence and productivity. 

5.2 Architecture Diagram 

A concept outline is a graphic representation of a sequence, basic ideas for an engineering, 

including its standards, components and components. 

What's the plot? What are the architectural diagrams? The Open EA method of Dragon1 

makes it extremely clear that if a diagram does not display a design, theory or part of a 

principle, it is NOT an architectural diagram, because it does not demonstrate (a part of) the 

architecture. 

Many types of diagrams are available, such as a software architecture chart, a system 

architecture diagram, diagram of application architecture, a security architecture chart and 

so on. 

 

To understand, clarify or convey ideas about the frame structure and customer needs that 

must be upheld, the framework designers need framework engineering diagrams. In the 

process of organising the steps by helping accomplices understand engineering, the 

fundamental structure can be used to analyse improvements and to clearly communicate 

expectations. 
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CHAPTER 6 

SYSTEM IMPLEMENTATION 

6.1 List of Modules  

6.1.1 Module 1: Configuration 

We develop a blockchain-based spectrum sharing model. The blockchain offers a 

decentralised distributed architecture, enabling users to directly transact without a third 

party platform and without concern for confidence. We are building two blockchain chains, 

the public chain and the consortium chain. During exchange of spectrums one party has to 

pay the corresponding spectrum coin and opens the spectrum right to the other party. The 

spectrum coin here is some kind of digital or virtual currency that's used especially for the 

trading of spectrum. The public chain created in this article does not share the spectrum, 

but serves as an interface between spectrum coins and cash and any consumer is able to 

connect to the public chain to buy real money coins. 

6.1.2 Module 2 : Distributed Topology 

Distributed topology: the need for a central authority node has been eliminated by assigning 

the security check and authentication to individual users as miners. This does not result in 

a single-entry point attack firewall requirement, such as service denials. Accessibility: The 

network can handle any form of CR as a secondary consumer participating in accessing the 

unused spectrum by adding direct exchange and mining as a means of gaining Specoins. 

All users can access Blockchain by validating bids. Multicasting: A primary customer does 

not have to advertise a single entity's available spectrum. By implementing a blockchain 

registry, the need for an intermediary is eliminated. Any interested secondary consumer can 

use the auction advertising. 

6.1.3 Module 3 : Blockchain 

A number of data transactions are grouped together, and each block is connected by hash 

to its predecessor. A hash is a figure of the fixed length, which recognises information from 

the previous block. Each data block also has a time timeline, showing how accurate and 

upright it is, and an arbitrary number (nonce) for the cryptographic tasks. The mark and the 

nonce allow data places to be unchanged, if freely accessible. There are several circulation 

centres in the blockchain organisation, which maintain the knowledge base in a common 

organisation. Hubs come to the squares; they can't turn them, whatever they are. 
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CHAPTER 7 

SOFTWARE TESTING 

 

Documentation testing means documentation of the objects produced in the 

software application during or prior to testing. The documentation represents the 

value of consumer, individual and business processes. Projects containing all 

documents are mature at a high level. Supervised reporting will save the 

organization's time, energy and wealth. 

To figure out the mistake, the team will first need a paper if the testing or 

development team obtains software which does not function correctly and is created 

by someone else. Now that the records have been available, the team will soon find 

out by reviewing the documentation the cause of the mistake. But if the records are 

not accessible, the tester must re-test the blackbox and whitebox, which would 

waste the organization's time and resources. Moreover, the lack of documentation 

is an acceptability issue. 

Use of documentation benefits 

• Documentation clarifies processes and targets consistency. 

• Internal collaboration is guaranteed when customers use apps. 

• Clearness of assignments and output stability is ensured. 

• Feedback on preventive tasks is given. 

• Provides the planing period with suggestions. 

• Objective proof of quality management system success is generated. 

The test situation is a definite report of experiments which cover the beginning of 

the completion in line statements of a product application. The explanation of the 

line is regarded as a condition. The test situation represents a large degree of test 

preconditions characterisation. The conditions are dependent on the utility of a 

module and are derived from the use cases. 



 
 

 

  

46 

In the test situation, due to several similar tests, there is a specific test measure. 

The analyser must consider experiments for any case before the test situation is 

performed. 

The analyzers must place themselves in the customer's position in the test situation 

as they test the application from the point of view of the customer. Situational 

arrangement is the main component, and it is necessary to seek advice or support 

from customers, partners or engineers. 

In accordance with IEEE Documentation, which describes a system or part of test 

plans or results, types of tests include experiment details, test incident report, test 

log, test plan, test methodology, test report. The testing of all the records referred to 

above is also known as documentation testing. 

This is probably the most knowledgeable way to handle research. The risk that the 

materials aren't right: big and exorbitant problems will arise. The documentation can 

be attempted in different ways to a variety of complexity levels. This range from 

running the documents by a gadget of orthodoxy and punctuation to physically 

examining the data to avoid confusion or irregularities. 

Documentation testing will start at the absolute point of beginning of the interaction 

between products and then determine a great deal of money as the expense of fixing 

a previous imperfection is reduced. Test notes, plans and agendas are the most 

important test evidence documents. These reports diagram the responsibility of the 

community and track the interaction. How about investigating and understanding the 

vital needs for these documents? 

System of testing: A system for completing the testing of products. If the task 

progresses, engineers, fashion designers, item owners can return to the archive and 

verify whether the show actually corresponds with the exercises organised. 

Info on testing: The details analyzers use to verify those highlights and results. 

Such information instances can be fake customer accounts, insights, media 

contents, such as documents transmitted via a prepared arrangement by the end 

customer. 
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Test Plans: A record which shows the testing cycle system, properties, 

environment, limitations and schedule. This is the most comprehensive test report, 

essential for educated arrangements. Such a report is necessary and 

communicated to all partners between colleagues. 

Situations for testing: In cases, the analyzer separates the usefulness and 

interface of the product by modules and provides continuous information during the 

evaluation phase. A module may be represented by an alone statement, or in its 

size and degree require several circumstances. 

Experiment. Experiment: If the test situation shows the test object (what), a 

situation displays a device (how). These documents include step by step guidance, 

detailed conditions and current testing work contributions. Experiments have their 

own kinds of testing—utilitarian, user interface, physical, coherent instances, etc. 

Experiments contrast current conditions and available assets with desired outcomes 

and determine if they can provide utility or not. 

Matrix recognisable: This product test maps the experiments and their needs. All 

parts have their customised IDs — colleagues and collaborators can track any 

company's progress simply by entering their ID. 

External documentation collects in-house data but emphasises a visual image of the 

knowledge - tables, graphs, etc. 

External reports - documents collect data on the outcomes of tests and can 

represent a whole project or a particular utility. 

Test round-up study — a paper presenting the partners with definitive results and 

findings. 

Bug notifications — Latest errors and fixes are monitored by such registers. Our bug 

documentation is gerne numbered, so in additional documentation it is easier to 

refer to it. Reports on unmistakable arrangements are lightweight and highlighted. 

Bug reports will sometimes only include problem portrayals if the community still 

does not monitor the best way to solve the problem. 

The combination of internal and external reports leads to an in-depth understanding 

of all test steps. While partners usually approach most reporting, often they work 

with external documents because they are more concise and deal with significant 
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problems and outcomes. Inbound records are then again used by colleagues to 

update the interaction between tests. 

Unit testing was not so essential to discovery analyzers. Its main objective is to 

enable the request without examining the subtleties of the execution against the 

requirements. 

But have you ever considered how engineers evaluate their own code as an 

exception or Out of container thinking? What technique do you use to test before 

you submit a testing code? How is dev-trying in a lithe interaction important? The 

response is Testing Unit. In order that the enhancement and testing groups will work 

together to configure, evaluate, or produce a superb application I must teach you 

about the importance of Unit Testing. 

Unit Testing certainly doesn't mean anything else. It was there since the 

programming started. The majority of the checks are carried out by technicians and 

White-Box analyzers to boost the consistency of code by testing every single unit of 

code to perform useful conditions (otherwise known as test drove advancement 

TDD or test-first turn of events). 

The greater part of the U.S. will consider the exemplary unit test method 

"Unit Testing is the technique to assess the motivation of the smallest test code." 

The unit controls have fizzled if the rationale or need has been bombed. 

The testing unit means in simple words that a piece of code is composed (unit test) 

to prove the code (unit) composed for closing requirements. 
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Unit testing is used to schedule strong programming components which help to 

maintain code and resolve problems in code units. We all know how important it is 

in the early stage of the product development cycle that the desert is to be found 

and fixed. Testing Unit fulfils a similar requirement. 

Unit Testing is a core part of the coordinated measurement of programme progress. 

At a time when the test unit should run a regular form and report should be produced. 

The QA group does not accept this form for clarification provided that all of the unit 

tests have been fizzled. 

If we do not establish this as the normal interaction, many defects in the early 

development cycle will be stuck and testing time will be saved. 

I know that many engineers dislike unit testing. Either they ignore and write terrible 

unit tests because they are tightly planned, or lack earnestness (yes they compose 

void unit tests;-)). It is vital to write great unit tests or to keep some degree of 

creativity in contact with them. Adequate time and a strong atmosphere for genuine 

benefits are even more important. 

• Testing can be performed in the early phases of the development cycle of the 

programme, while other components cannot be integrated. • Unit testing can solve 

many other problems that arise later in developmental or testing periods • Unit 

testing fixation costs are much lower than those seen in device testing and/or 

acceptance testing. 
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• Less system glitches and Testing Acceptance 

Unit tests will prove the completeness of the code. In the agile method this is more 

useful. Until integration is completed the testers do not get the working builds to test. 

The completion of the code cannot be justified by indicating that the code has been 

written and tested. But testing units will show the fullness of the code. 

• Expect rigorous design and development when developing test cases are first 

comprehended by the developers. 

• Save development time: completion of the code can take longer, but the total 

development time can be saved because of the decreased count of defects. 

 

7.1 General 

Structures for general unit tests are often used to aid in the fast and easy writing of 

unit tests. The programming languages in most countries do not support the inbuilt 

compiler unit testing. Open source third party and business software can be used to 

make even more fun unit testing. 

List of the best known programming language testing tools: 

— Java Framework – JUnit – PHP Frameworks PHPUnit — UnitTest+ and 

GoogleC++ — The Net Framework Nun — The Python framework py.est — 

PHPUnit — The Java framework py.est — The Net framework — The Python 

Framework py. 

Utilitarian testing is a form of discovery testing, in which each part of the frame is 

tested against useful specific needs. Search for answers to the accompanying 

questions, for example, 
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Is it true that after entering correct certificates, you are ready to login to a 

framework? If you enter an incorrect card number, is your payment passage brief a 

blunder message? 

Does your "Client Add" screen effectively add a customer to your records? 

Indeed, the questions above are basic examples for the indiscriminate useful testing 

of a system. 

7.2 Test Driven Development 

Test Driven Development, or TDD, may be an engineer in code style anywhere the 

software engineer examines some production code and writes the code that takes 

a look. The premise is that the software developer would be happy to refactor and 

refactor a little more with some assurance from that initial view to induce the cleanest 

code they can write. TDD requires an entirely different mental framework from the 

habits of other people and also the tenacity to traumatise the curve of learning which 

will at first slow down you. Functional Testing sorts include: 

1. Unit Testing 

2. Integration Testing 

3. System Testing 

4. Sanity Testing 

5. Smoke Testing 
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6. Interface Testing 

7. Regression Testing 

8. Beta/Acceptance Testing 

9. Non-functional Testing types include 

Performance Testing 

• Load Testing 

• Stress Testing 

• Volume Testing 

• Security Testing 

• Compatibility Testing 

• Install Testing 

• Recovery Testing 

• Reliability Testing 

• Usability Testing 

• Compliance Testing 

• Localization Testing 

7.3 Unit Testing 

Unit Testing is a software evaluation degree at which individual units/segments of a 

square measurements have been tested. It is intended for every unit of the goods 

problem to be approved as expected. One unit is that every product's littlest test 

piece. It generally contains one or a couple of information sources and typically a 

lonely contribution. A unit may be a private programme, function, policy and so on 

in procedural programming The smallest unit is a technique in object-located 

programming, which may be a base/super- class, a conceptual class or a 

lower/youngster class. (Some treat an application module as a computer. This is to 

be weakened as multiple individual units are likely to exist within that module. To 

assist unit inspection, drivers, stubs and counterfeit/counterfeit products are used. 
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A device can be almost anything you need - a code line, a technique, or a class. 

However, the majority of them are more humble. More modest tests offer you a 

much more granular view of how the code works. In addition there is a practical view 

that the experiments can be performed quickly when you measure small units; like 

1,000 tests in a later time fast. 

Unit testing was not so essential to discovery analyzers. Their basic purpose is to 

authorise the request against the needs without studying the subtleties of execution. 

Unit Testing certainly doesn't mean anything else. It was there since the 

programming started. Designers and White Box analyzers typically write unit tests 

to increase the consistency of code by confirming every single unit of the code used 

to perform helpful requirements (otherwise known as test drove advancement TDD 

or test-first turn of events). 

 

7.4 Black-box Testing 

Analyzers validate the programme highlights against customer determinations 

during useful testing. This is not completely the same as the designer tests that the 

unit tests. It checks whether the code works properly. The white box testing is 

referred to as because the unit testing revolves around the internal building of the 

code. Again, helpful testing tests the functionality of the programme without 

tampering with the internal design of the code. Despite the fact that the various code 

sections can be immaculate, it is crucial to ensure that all segments are consolidated 

when the programme works properly. A smooth correlation between functional 

testing and unit testing can be found here. 

7.5 Integration Testing 

Mix TESTING is a programme testing degree that consolidates and collectively tests 

singular units. This testing is based on the fact that the association of incorporated 

units weaknesses have been identified. In the integration testing phase, testers and 

test hits are used. 

Coordination tests: tests conducted to detect abandons in interfaces and links 

between built-in sections or frames. See reconciliation testing, combination testing 

of frameworks. 
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Part coordination testing: tests conducted to detect interfaces and linkages between 

built-in segments. Testing of the reconciliation of structures and bundles; testing of 

interfaces with external associations platform (for example Electronic Data 

Interchange, Internet). 

 

Reconciliation tests determine if the self-contained programming units function 

correctly when linked. Even the diffuse guidelines of the product enterprise have 

made the word vague, so I was careful to include it in my composition. People expect 

integration testing to be fundamentally extensive, while with a smaller degree they 

can be completed even more effectively. 

As with these stuff regularly, it's perfect to start with a touch of history. As I first 

discovered about reconciliation tests, the impacts of the programming improvement 

thinking prevailed in the 1980's and in the cascade. In a bigger undertaking, we will 

have a plan phase that shows the interface and conduct of the various modules. 

Modules are then relegated to the programming designers. 

It wasn't unusual for one designer to be responsible for a solo module, but this would 

be large enough to take a long time to construct it. This work was performed 

separately, and when the developer relied on it, it would be delivered to QA for 

testing. 

Mix checking integration and interfaces between segments, working together with 

different systems, such as a work environment, recording frameworks and 

equipment. Coordination checking is an essential aspect of the testing of 

programming. 
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7.6 System Testing 

The TESTING Framework is a software evaluation grade in which complete and 

integrated programming has been tested. This test is motivated to evaluate the 

consistency of the system with the pre-determined requirements. Framework testing 

means overall testing of the frame. - of the modules/segments are organised to 

determine whether or not the system works properly. 

After Integration Testing, Framework Testing is performed. This plays an important 

role in the transmission of a leading object. 

Framework tests are a method for checking and surveying, on the basis of pre-

selected information and useful prerequisites, the overall and fully coordinated 

programming item or frame. It responds to the question, "if the total framework 

capacities to understand the predetermined conditions?" 

It takes exploration tests, for instance, during this phase, only external product 

highlights are evaluated. It requires no internal knowledge about the coding, 

programming, schedule, and so on, and is completely customer-based. 

 

Framework testing, a form of discovery test, is the key test technique to complete 

the overall testing of a product object. This system reviews the organised structure 

and checks whether it meets the customer's needs. 

System testing is a fully utilitarian interaction in the testing of the entire framework 

to ensure that all requirements as a functional determination or as a framework 

specific documentation are addressed by the client. In general, it is carried out near 

the integration examination since this evaluation should cover the beginning of the 
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actual daily schedule of the framework. This kind of testing includes a dedicated test 

plan and other test documents, which should cover programmers and equipment 

requirements from the framework determination record. We discover the mistakes 

with this exam. It ensures that the whole frame is completely filled in. We check the 

performance and usefulness of the system to get a good object. Framework 

research just attempts the whole framework. This test tests the entire situation 

beginning to end from the point of view of the customer. The system checks are 

often practical and non-functional. All never really believes that the system is 

deformity-free and bug-free. Furthermore, frame testing is required to determine 

requirements for equipment/programming. Framework testing is a limited type of 

testing; the two imperfections inside "intermediate arrays" are identified. 

 

7.7 Sanity Testing 

Mental testing is conducted while we are unable to conduct all the tests, be they 

functional testing, user interface, operating system or the browser. Mental health 

tests are a subset of recurrence tests. After the product has been manufactured, 

mental health testing is done to ensure that the code modifications are correctly 

formed. The test is designated to determine whether or not type testing can proceed. 

The main reason behind this test is to find that the advances or the expected utility 

square are faithful. The research cluster is rose-slipped into line time and money 

with the probability that the mental health check will fade away. It is only done once 

the shape has removed the smoke control and the Regular Assurance Cluster for 

additional testing has been recognised. The cluster's attention is to authorise the 

usefulness of the device and not to individualise the tests during the trial period. 

How should we expect that there are essentially five modules in a web-based 

business project, such as a login page, landing page, customer profile page, new 

client development, etc. A deformity is found in a login page when the field of secret 

phrase recognises that this secret phrase field does not contain eight characters 

and is not subject to four alpha numerical characters? The bug is then compensated 

for in the advance cluster by the research cluster. In order to fix the deformity and 

transmit it into the test cluster once the advancement cluster. The test cluster will 

then verify if the progression of the area unit is good. It also tests the likelihood of 
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an off-line effect on various linked features. There is currently a tool on the shopper 

profile page for refreshing the keyword. As part of the review, just in case, we could 

approve the log-in page as well as the profile page to make sure the control unit is 

well placed on each spot. The mental stability test area unit was performed for the 

first half of the type wherever a basic bug fix is required. 

Smoke Tests are completed to ensure that the form we are prone to is testable or 

not from the advance cluster. It is also referred to as the "Day 0 control." It is done 

at the level of "form." 

It does not help to burn the entire application through test time if the key highlights 

are not working or the key bugs were not fixed. Here the key and focus of our 

application process will be our emphasis. 

We do not compose experiments to conduct smoke testing. We simply select the 

essential experiments from well-known experiments. 

Do we actually compose tests for all types of tests? Here we have clearly reflected 

on types of picking tests for experiments. This article. 

As mentioned earlier, our focus is on the centre application process in smoke 

testing. So we select the experiments from our test suite that cover the application's 

significant usefulness. In all, we choose a low number of experiments that do not 

take much of an hour to carry out. 

Following software work with minor code or helpful modifications, health tests are 

performed to determine whether the bugs disclosed in past form are corrected, and 

relapse is known, since these fixes for instance do not violate any utility already 

functioning. The principle point of health testing is that it works true to its shape. The 

health test is performed instead of performing complete relapse testing. 

Tests of mental health help to try to not sit idly and test costs if the form is tampered 

with. In case of fabricated deception, the analyzer should disclaim the expand. 

After completion of the relapse examination, the health test begins to screen for 

imperfection corrections and improvements in the implementation of the product do 

not interfere with the product's central utility. This is usually concluded when the 

SDLC comes to an end during product delivery, for example. You can say that 
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testing for mental stability is a subset of recognition tests. We can also say Tester 

Health Acceptance Testing. 

7.8 Regression Testing 

Relapse testing may be a reasonable test to ensure that a change in code in the 

product has no impact on the current usefulness of the item. This could be to make 

sure the item appears pleasant with a new tool, bug fixes or some current 

component change. Recently executed dead experiment area unit to check 

progress effects. 

Relapse tests are software trials that re-examine whether the past application has 

been useful and no additional bugs have been presented by new changes. 

If the first usefulness changes critically, even in solitary bug fixes, this test is done 

in a different way. 

To make relapse testing feasible, it should be considered as one element of a 

comprehensive, knowledgeable testing process while providing enough assorted 

products, for example, very planned frontend UI-robotized tests closed with oriented 

unit testing to prevent parts of the software applications from being unchecked. With 

regard to the strong priority of risk assessment. Today, many Agential workplaces 

that use work process practises such as XP (Extreme Programming) or RUP are a 

key component of a complex, iterative turn of events and arrangement strategy 

including relapse testing. Scrum. 

Even if you make an effort to put in enough carefully arrangements in advance and 

use a fair and diversified testing technique for robotic rebounds, you can help keep 

projects from moving over financial plans, keep your group on track and, in any 

case, regardless of what the programming advancement and quality confirmation 

measures the company uses, 

Performance testing is the measurement of how a framework operates under a 

particular obligation to respond to responsiveness and power. Regarding speed, 

strength, constant quality and size of the application, running tests are performed 

regularly.  The interaction joins "execution" pointers, for example, 

• Browser, page, and network response times 



 
 

 

  

59 

• Server request processing times 

• Acceptable concurrent user volumes 

• Processor memory consumption; number and type of errors that might be 

encountered with app 

 

Performance tests collect all tests that check the speed, strength, reliability and 

correct size of an application. Analyzes certain markers such as the reaction times 

for software, page and organisation, the query time of staff, the number of 

appropriate clients that are architectured, the use of CPU memory, the 

number/species of blunders that can occur when using an app. 

Execution research is the attempt to find out how frame parts under a given condition 

are done. 

The use of assets, versatility and unequivocal consistency of the item is also 

accepted in this evaluation. This test is the sub-set of operating effectiveness 

centred in the planning and design of a product item on execution issues. 

Scheduling Leistungsprüfung ist eine Art Prüfung vorzunehmen, um die 

Fragestellungen zu erkennen, um Qualitätscredits zu bestätigen wie Reaktivität, 

Pace, Scalability and stability unter verschiedenen Bedingungen von Lasten zu 

erfassen. The framework is examined in a combination of burden conditions and the 

time needed to respond under different obligations is monitored by the framework. 
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The programming execution test involves the checking of the use under test to 

ensure that the application works properly under various conditions of burden. The 

aim of performance testing is not only to detect bugs in the frame but also to remove 

bottlenecks from the frame. 

Burden Checking is a kind of execution test to verify the frame, extending the frame 

heap constantly until the time load is appreciated. Here are the following: Increased 

workload means an increase in the simultaneous number of customers, exchanges 

and testing. Usually, two distinct structures are developed under a stable 

environment. It is also called 'Testing for perseverance' and 'Testing for volume.' 

Checking the reaction time and backbone of the use when the frame performs under 

heavy burden is the main impetus behind the stress testing. The burden testing is 

performed under non-functional testing and the non-functional requirements of a 

product application are tested. Simple examples of load testing: 

• Testing printer by sending large job. 

• Editing a very large document for testing of word processor 

• Continuously reading and writing data into hard disk. 

• Running multiple applications simultaneously on server. 

• Testing of mail server by accessing thousands of mailboxes 

• In case of zero-volume testing & system fed with zero load.. 
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CHAPTER 8 

CONCLUSION & FEATURE ENCHANCEMENT 

8.1 Conclusion 

In order for the first category of operators with free spectrum to be rented to the 

other type of operators with the need of more spectrum, we create a spectrum 

sharing mechanism between operators using the Consortiums blockchain. Each 

effective transaction between two different types of operators is stored in the block 

and registered in the consortium chain nodes. Our spectrum sharing algorithm in 

general effectively increase operators' spectrum usage rate and ensures not only 

safety, it saves a great deal of management costs compared to the conventional 

central platform method. 

 

8.2 Future Enhancement 

Future work would focus on the relationship between incumbent users and PAL 

users, realizing the prediction of incumbent users’ behaviour and increasing the 

persistence of spectrum usage of PAL users. 
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