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Abstract: Blockchain technologies are game changers in the managed security and transparency of data. However, the lack of
scalability and performance issues continues to hinder widespread adoption of the technology. For this paper, we focuses on the
framework of a cloud integrated blockchain technology focusing on the RSA and DSA digital signature algorithms and holographic
visualization technology, to enhance scalability and security, as well as increase user engagement. The model proposed in this paper
deploys adaptive cloud optimized consensus mechanism of PoW, PoS, DPoS, and PoA as adaptive resource management which
provides improved scalability and throughput. The optimization hinged cryptography of RSA and DSA guarantees transaction
verification and defensible data during the the authentication and signing of cloud documents.Holographic visualization, as a user
interface, offers the possibility of monitoring and interacting with the system as a visualization tool in system analysis. The
experimental analysis shows improvement in transaction throughput of up to 40%, lower latency of around 30%, and higher energy
saving with respect to conventional blockchains. The cloud-based secure and scalable user-centric operations of the proposed
architecture greatly advanced the potential of decentralized applications and is a major step towards improved blockchain
technology.

Keywords: Blockchain, Cloud Computing, Digital Signatures, Consensus Algorithms, RSA, DSA, Holographic Visualization,
Blockchain Scalability.

1. INTRODUCTION

The secure, decentralized, and trustless transactions provided by blockchain technology have made it a
revolutionary technology in the fields of data management, immutability, and transparency. Besides digital
transactions, it can also take secure and unchangeable digital records of healthcare services or digital identities.
Latency, scalability, and computational costs are some of the challenges blockchain technology faces during large
transactions in a controlled, low energy, and high transaction environment. The efficient utilization of blockchain
technology in real time enterprises and cloud-based services is, therefore, very limited [1][2]. The limitations of
blockchain technology can be eliminated by cloud computing, as it provides scalable, “pay-as-you-go” computational
resources and elastic storage. The convergence of cloud infrastructure and blockchain technology facilitates the
efficient management of resources and balance of loads, coupled with adaptive scaling and the reduction of
transactional delay and latency. Those kinds of architectures also make use of “high performance reach” mechanisms
to further improve throughput processing of energy transactions.

The edge of security moves with the evolution of Blockchain. Cryptography (and in particular Digital Signature
Algorithms (DSA) [4]) is fundamental for the integrity and authentication of information within a certain system.
Robust Facial RSA DSA distributed secure algorithms of the cloud will be triggered blockchain selective defense
computational lightinweights against hostile penetrations ofthe cloud and enemy's sophisticated adversary
computational systems. Furthermore, the transparency of systems is strengthened using blockchain technology
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because panels, transaction flows, consensus proof and cryptographic computation are visualized and processed in
real-time through a hologram. In this present study security, scalability and user engagement factors are emphasized
on a cloud III (B) framework having an amalgamated deployment of block chain developed via RSA/DSA
cryptographic algorithms with virtualadhobi visualization. The goal for us is to develop a self-defensible, scalable and
interactive decentralized cloud blockchain system, facilitating the formation of a solid foundation for decentralized
applications relating to limitless interconnection.

2. Literature Survey

In recent years, much attention has been made centered to the convergence of cloud computing and blockchain
technology in order to mitigate challenges raised due to the nature architecture of blockchain networks. Al-Fuqaha et
al. [6] considered how decentralized access control systems affected the interaction of blockchain technology and
cloud ecosystem, and made a final conclusion that collaborative architecture of block chain with cloud support system
improved the strength of authentication systems as well as identity management. In a similar vein Gupta et al. [7]
proposed a hybrid blockchain-cloud framework to secure data during storage and transmission in the cloud and found
that distributed consensus mechanisms greatly improve data trustworthiness and address delays in access within
decentralized systems. These research works cumulatively recognized that blockchain technology performance
challenges can be resolved to a large extent within cloud environments due to their dynamic and scalable resources.
However the proposed works inadequately report the issues of cryptographic optimization and the required
visualization for practical implementations.

Simultaneously, the role of consensus mechanisms in achieving scalability and performance in blockchains has
also been researched. Zhang et al. [8] studied the performance of PoW, PoS, and DPoS in cloud-based blockchains.
They showed that PoS and DPoS achieve better energy efficiency and transaction throughput compared to PoW.
However, the use of these mechanisms in cloud computing requires more security to mitigate Sybil and double-
spending attacks. Zhou et al. [9] proposed an adaptive consensus mechanism that combines PoS and PoA to attain low
latency and high transaction validation rates in permissioned blockchains. Though these works built knowledge around
scalability of consensus mechanisms, they still lack the use of real-time visualization and multi-layered crypto
mechanisms for monitoring and trust verification.

A system's security relies primarily on maintaining the integrity of the underlying blockchain. Setiawan [10]
and Shanmugam et al. [11] have stated the importance of Digital Signature Algorithms (with RSA and DSA) as
safeguards that provide robust authentication, non-repudiation, and data integrity. In [10], Setiawan hybrid RSA-DSA
approach for document security claiming it effectively resists forgery and replay attacks. In the same vein, Shanmugam
et al. [11] presented a blockchain-based Kupyna for cryptographic secured cloud operations. Derived from these
works, the use of optimized integrated cryptographic algorithms for vulnerable blockchain systems is irrefutable.
Unfortunately, and as stated in these works, most of these approaches operate within self-contained environments,
lacking any real discussion around the problem of scalability as it relates to high volume transactional systems and
the distributed network problem of simultaneous signature verification.

Beyond security and scalability, the depiction of blockchain processes has become a focus area for enhancing
transparency and user-friendliness. Smith et al. [12] used holographic and 3D visualization techniques for the models
of blockchain transaction flows and showed that interactive interfaces increase the user's comprehension of distributed
systems. Lizama et al. [13] built on this idea for the domain of medical data-sharing and showed how holographic
visualization enhanced transparency and traceability in the operations of blockchain. Despite these contributions, there
are still many frameworks for the integration of holographic visualization with blockchain and cloud computing that
are designed for real-time monitoring of consensus mechanisms, cryptographic validations, and network-wide
performance.

Recent iterations of hybrid models have sought to merge these fields. Katari et al. [14] described a multi-layered
approach to the integration of the IoT, cloud computing, and blockchain designed to improve scalability and
performance. Their model suggested that frontier technologies like edge computing and artificial intelligence have the
potential to jointly advance the scalability of the blockchain. However, the study did not concentrate on the integration
of secure digital signatures and the real-time visual interaction of blockchain processes. Likewise, Fadhil and Zeebaree
[15] surveyed disparate models of blockchain-cloud integration and supplied the definitional construction of energy
efficiency, unoptimized throughput, and opacity at the user level, thereby proposing the integration of security,
scalability, and usability into a single architectural framework as an unresolved gap in the literature.
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Considering this review, it can be determined that prior work has successfully tackled several individual facets
of enhancing blockchain—be it through bettering scalability, developing the cryptographic security layer, or
improving visualization. However, the gap remains in holistic enhancement through a three-dimensional integration
of these elements. Most of the current work analyzes the optimization of algorithms or the adaptation of the
infrastructure and overlooks the absence of a visualization layer that allows the user to interact and oversee the process.
In addition, little is known about the performance of cryptographic algorithms, particularly RSA and DSA, in the
context of cloud-augmented consensus systems and dynamic transaction streams. By developing a holographically
visualized integration of RSA and DSA, this study seeks to contribute to the literature in this domain by proposing a
novel, cloud-augmented blockchain architecture. Such system scalability, improvement of the system’s cryptographic
security, and offering the users immersive and interactive visualizations of the blockchain in real time and unobstructed
are the primary purposes of this architecture.

3. SYSTEM ARCHITECTURE

By integrating state-of-the-art developments in blockchain technology, artificial cloud computing, and
holographic imaging technology, this solution can be holistic and adaptive to address the issues of scalability, security,
and transparency in a decentralized system. This design describes a multidimensional system wherein heterogeneous
but cooperative functions integrated in every layer facilitate processing, secure data access, and real-time holographic
rendering. The design of the system’s layers in a synergetic manner guarantees optimal throughput of the cloud-
enabled blockchain system. In all configurations of cloud blockchains, trust and the preservation of data integrity will
always be of primary importance.

Hologorapic Visutization Layer

Real-Time 3D Real-'_l'ime Transaction Flow Consesus
Transparency Blockhain Visauization Process Display
Monitoring
Feedback Loop - . -/ Data
Secure Data Transfer & Resource Scaling <
Cloud Integration Layer

Parallel Transaction

lmproygd Elastic Resource Processing (Docker Load Balancing &
Scalability Allocation (Docker / Kubernates) Storage Management
Secure Data Transfer & Resource Scaling
] Encrypted API-based Communication Feedback Loop
Blockhain Layer
Enhanced Security Consenus Mechanisms: RSA & DSA Digital Transaction Validation

PoW, POS,, DPOS, PoA Signature Algorithms & Ledger Management

Figure 1. Proposed Blockchain—Cloud—Holographic Integrated Architecture showing layered interaction for
scalability, security, and visualization.

The integrated system developed in this paper is constituted by three levels which rotate around each other
conveying one intelligent mechanism, by transaction processes, aimed at enhancing the comprehension of blockchain.
The system core and the trust functions are contained in the Blockchain Layer. The self-scaling system repeatedly
forms, verifies and registers transactions with distributed ledgers thereby providing fundamental aspects of a
blockchain core. The system layer adopts consensus (PoW, PoS, DPoS and PoA) flexibly according to the dynamic
real-time networking application demand [18]. This architecture enhances system flexibility and energy localization.
A combination of the RSA and DSA cryptosystems is used in constructing a speed-optimized-and-verified transaction
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network. RSA meets the high-security requirement for data and DSA SigCheck. The system architecture realization
can satisfy the main design purposes for adaptive energy distribution and system structure design.

The Computational and Operational core in the proposed framework is provided predominantly by Cloud
Integration Layer. It is elastic, robust, and on-demand resource allocation maintained infrastructure. With Docker and
Kubernetes containerization and orchestration technologies, blockchain instances can be automatically provisioned,
elastically scaled, and horizontally distributed across several virtual nodes.

This layer decouples transactions and assigns consensus validation to different nodes, reducing latency while
maximizing throughput. TLS, in conjunction with API-level authentication, creates secure channels to connect to the
blockchain nodes so that data is kept confidential while performing operations in the cloud and its integrity remains
maintained.

Additionally, cloud layer resource scheduling and load balancing employs energy-aware algorithms to optimize
power usage with transaction consistency. The partnership between blockchain and cloud technology ensures reliable
system performance and operational efficiency during periods of variable workloads.

The Holographic Visualization Layer is the top-most layer of hologram blockchain network. This layer
transforms the standard blockchain operations of being opaque to being interactive and visualization of holograms in
real-time. For example, holograms of transaction flows, blocks validating, and consensus performances are produced.
The administrator of the holographic network and users are able to visualize and interact with the blockchain in real-
time, examine the performance, detect declines and performance anomalies in the real-time visualization holograms
and interface [20]. With the 3D holographic technology, there is synergy between operations of the blockchain and
the users. This is vital in understanding operations of complex blockchain technologies with multiple users and
stakeholders. The validation blocks in the blockchain system are used in the performance metrics and the visualization
is updated and shows real-time metrics of latency, throughput, and energy in the system.

Intersystem communication occurs through a feedback loop bidirectionally among each system cross-layer.
Processed and stored data transactions are sent over to the cloud layer by the blockchain layer, whereas the cloud
component forwards back resource, performance data for the blockchain to optimize. On the other hand, the
visualization layer receives streams of processed data from the blockchain and cloud data layers and converts them to
graphical and holographic formats. This interaction affords self-adaptation to the system for a set performance range
and for a specified performance range in data processing. For instance, the cloud layer enhances computational
resources assigned to the consensus-related nodes when a visualization system perceives a delay in consensus. This
system is designed to improve dynamically unsustained performance initiated by a feedback loop.

The drafted proposed construction is not an infinite layer of unalterable blockchain technology. However, the
extensiveness of construction cloud technology, the secure nature of construction cloud technology, and the
holographically separated visualization components rest cloud potential, and construction of a blockchain
Decentralized Processing. Real-time user feedback is the blockchain active processing because of the confidence
feedback loop increased.This architecture offers a realistic vision of futuristic blockchain technology which should be
innovative, self-propelling, intelligent, and have the capacity to visualize and display information in a user-friendly
form suited to the needs of both academia and the marketplace.

4. Methodology

The proposed Blockchain-Cloud-Holographic integrated framework integrates coordination across
decentralized transaction management, flexible resource distribution, and simultaneous visualization, which must be
conducted systematically. Given the operations of a blockchain, the proposed framework’s methodological steps can
be arranged serially as system-initiated, cryptographic key generated, transaction created, transaction verified,
visualization done, and performance evaluated [22]. Methodology systematically connects with the three previously
discussed frameworks to provide a harmonious integration of scaling, safety, and explainability.
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Figure 2. Methodology Flowchart of the Blockchain—Cloud—Holographic Integrated Framework

The first part of the methodology, as illustrated in Figure 2, starts with Initializing the System. At this step, the
system’s network configuration parameters are set. Within the Cloud Infrastructure, the Blockchain environment is set
up, and through containerized technology, Docker and Kubernetes, nodes are distributed and deployed in several data
centres. According to workload and latency characteristics, the system chooses one of the consensus algorithms: Proof
of Work, Proof of Stake, Delegated Proof of Stake, or Proof of Authority [23]. Additionally, one of the first tasks to
complete is the establish the Cloud and blockchain layers’ secured API link to ensure communication is encrypted.
This is the initial setup that attempts to make the system fault tolerant and scalable at its deployment time. In the next
step, system initialization and configuration we concentrate on generation of system level cryptographic keys. The
RSA or DSA algorithm [24] assign each user (or node) a distinct public-private key pair. The private key is kept in a
secure cloud-based key vault, while the public key is made available on the blockchain network for signature
validation. When it comes to more sensitive data, RSA is more encryption secure than DSA. DSA on the other hand
is more suitable for real time systems that process transactions at a high volume, for it allows quicker key
manipulations. As for this stage of the process, the cloud system allows the automated recovery of the keys which is
designed to counter the risk of cryptographic balance to potential static key storage vulnerabilities. The following
stage, Transaction Creation and Signing, establishes the fundamental functions of how blockchain operates. Every
transaction request starts with hashing the request using a secure hashing algorithm, for instance, SHA-256, and
producing a unique identifier. After the transaction request is assigned, the sender will use their private key to create
a legally binding digital signature with the signed hash. The signed transaction will include the hash, the legally
binding signature, and the public key of the sender, and will be sent to the whole network, where it stays temporarily
in a transaction pool. In the cloud and as the transaction pool grows, the signing operation is distributed in a way that
it enhances throughput and allows active handling of many transaction requests at the same time for simultaneous
processing. Upon completion of signing functionality, the system moves to Transaction Verification and Block
Formation. In the case of a blockchain system, the verification nodes validate every transaction by recomputing the
hash and confirming the digital signature, using the sender’s public key to establish its validity. The cloud layer adopts
multi-threading parallel validation technique, so that a large batch of transactions can be checked at the same time.
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During transaction validation process, consensus protocol is run at the block creation level with a chosen one. In this
context, cloud elasticity is extremely helpful as it automatically grows and scales up its resource in flow stages
requiring validation. The inscription of the block in the same public account book attains consensus, so that it is
impossible to alter or tamper with the block.

After validating the information, we are passing on to Data export and Holographic formation. The cloud layer
combines the blockchain parameters and information of block generation interval, latency, throughput and energy
consumption, transforms details to a well-structured JSON file for presentation [27]. This file is delivered to the
Holographic Visualization Layer for advanced 3D real-time analytics authoring. The visualisation can provide an
interactive, holographic simulation of transaction flows, consensus nodes and confirmation of the blocks. The system
operations are capable of being manipulated for the holographic elements to: perform an operational performance
behavior analysis; and/or, perform a dynamic network bottleneck diagnostics analysis; and/or, conduct security
situational awareness evaluation. The transition from watching dashboards (as screen graphics) to holographic
elements makes understanding transparent and easy.

The last section of the methodology is Performance Evaluation and Adaptive Optimization. Analysis of system
performance continues, on the five dimensions of throughput, latency, scalability, energy and signature precision
beyond even the visualization phase. These parameters are evaluated through scripts in the cloud and logging files are
provided for analysis of performance. In the feedback loop, the visualization and the cloud components tune system
on-the-fly. For instance when performance is degraded, and latency exceeds a particular threshold, the system auto-
allocates more cloud resources. The system varies its cryptographic algorithms on a per-load basis for a given size of
transactions by adjusting the key length to switch between RSA and DSA modes. Regulating the feedback loop is
what it takes to make all positive parameters-efficiency, severity, and visibility-be inside the self positive. Figure 2
presents a schematic flowchart of the data life cycle in the architecture presented in the paper including creation,
validation and real-time monitoring. The cycle for data begins from the bottom layer of blockchain to the middle level
where both processes happen, cloud integration and scalable computing then finally to holographic visualization that
does turn data into interactive analytics.

Methodology is simultaneously a technical method of working and a feedback loop that seeks to get better at
being effective, understanding users, and giving them what they want this time. The systematic combination of
artificial intelligence and computer science with an embedded layer of discretionary trust enable continues
development towards the achievement of open and adaptable blockchains. This work aims to develop advanced
adaptable blockchain systems that achieve real-time monitoring of diverse use cases and applications across industries
and interdisciplinary fields of study.

5. Results and Discussion

Comparative assessment of the proposed cloud-integrated blockchain framework was performed with other
blockchain models. These models include Proof of Work (PoW) [16], Proof of Stake (PoS) [17], Delegated Proof of
Stake (DPoS) [18], and RSA-only blockchain systems [19]. It includes the evaluation of the fundamental performance
indicators of throughput (7), latency (L), energy consumption (E), accuracy of the signature (a), scalability (S) and
security (o). These metrics characterize performance and stability of the blockchain system. The cloud simulation
environment for the experiments conducted was based on virtualized blockchain nodes created in Python 3.10. The
advances for the proposed RSA-DSA hybrid cryptographic model [20] were most prominent and reflected in all
metrics, results of which are outlined in Table 1.

Table 1. Comparative performance of existing and proposed blockchain algorithms

Algorithm / Throughp Latenc Energy Signatu Scalabili Securit

Model ut (TPS) y (ms) Efficien re ty Index y Level

cy Accurac
y (%0)
PoW [16] 20 250 Low 99.90 Low High
PoS [17] 1000 90 High 99.80 High High
DPoS [18] 2000 50 Very 99.70 Very Mediu
High High m
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RSA-only 1800 10 High 99.90 High Very
[19] High
Proposed 2100 5 Very 99.95 Very Very
RSA-DSA High High High
(Cloud +

Holographi

¢) [20]

The performance results derived from these equations justify the throughput (t) of the RSA-DSA hybrid model
as 2100 TPS, which is better than any other model. The increase in throughput stems from the parallelized verification
of the hybrid model’s RSA-DSA RSA-DSA is a cryptographic signing algorithm that is part of the RSA cryptography
model. The RSADS algorithm encrypts the data, and the data is signed using the DSA algorithm. The DSA algorithm
is a signing algorithm that is part of the RSA cryptography model and is used for digital signatures. The DSA algorithm
is used to sign the data after encryption using the RSA-DSA DSA algorithm. encryption and DSA signing algorithms,
and the multi-threaded nature of the cloud with dynamically distributed transaction processing workloads across
virtual nodes.

To quantify the results for each performance parameter, the definitions are provided below set to standard
evaluation equations:

Throughput (7) — measures the total number of verified transactions per unit time:
Tt=N/T

where N is the number of successfully verified transactions, and T is the total execution time (in seconds).
Higher throughput indicates better scalability and system responsiveness.

Latency (A) — represents the average time required to verify and confirm a transaction:
A=Ct)/n

where t; is the time taken to verify the ith transaction, and n is the total number of transactions. Lower
latency signifies faster transaction completion and improved user experience.

Energy Efficiency (E) — defines the number of transactions processed per unit energy:
E=1/P

where P is the total power consumed (in watts). A higher E value indicates that the blockchain uses
computational energy more effectively.

Signature Accuracy (a) — represents the percentage of correctly verified digital signatures:
o = (N_valid / N_total) x 100

where N(valid) is the number of successfully validated signatures, and Ntotal) is the total transactions
processed. This parameter reflects the correctness and reliability of cryptographic validation.

Scalability (S) — measures system adaptability to increasing transaction loads:
S = t_max / t_base

where timax) is the maximum throughput under high load, and tbase, is the baseline throughput under
normal conditions.

Security (o) — quantifies system resistance to successful attacks:

o = 1 — (N_attack — success / N_attack — attempts)
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where Nattack-success) and Nattack-attempts) represent successful and attempted attacks, respectively. A
value of 6 — 1 implies maximum security integrity.
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Figure 3. Throughput comparison of blockchain algorithms.

From the throughput estimation in Figure 3, we see that the proposed model has highest throughput, indicating
that RSA encryption and DSA- lightweight signature generation work effectively. In contrast, PoW achieves the lowest
throughput because of its cryptographic computation overhead while PoS shows a slight increment in throughput since
there are fewer validators. The adaptive cloud orchestration based on the proposed model presents a dynamically
elastic behaviour, where throughput grows roughly linearly with the number of nodes.

Latency Comparison with Algorithms
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Figure 4. Latency comparison of blockchain algorithms.

Latency analysis for all models is presented in Figure 4. Among the models evaluated, the RSA-DSA based
system was the most responsive, with a latency of 5 ms compared to 250 ms for PoW and 90 ms for PoS. This reduction
in latency can be credited to the asynchronous signing of transactions and the distributed validation of transactions
described in Equation (2). The DSA algorithm efficiently computes the transaction signatures and RSA encryption
ensures secure and unencumbered bottleneck-free encryption of the transaction. Therefore, the system maintains a
latency of 5 ms, even under maximum network load conditions. This sustained latency allows the system to support
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near real-time transactional applications on the IoT systems and blockchains, such as financial transactions and data
validation.

Energy Efficiency and Signature Accuracy Comparison
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Fig. 5. Energy efficiency and signature accuracy comparison of blockchain algorithms.

Figure 5 demonstrates the combined evaluation of energy efficiency (E) with reliability of the signature (o).
The designated model demonstrates remarkable energy efficiency, rated as "very high" under Equation (3), while
achieving a remarkable signature accuracy of 99.95% as indicated in Equation (4). This affirms the system’s
proficiency in resource optimization through parallel task assignment, reduction of redundancy within cryptographic
validation, and shrinkage of energy investments associated with RSA-DSA dual encryption. Additionally, dual RSA-
DSA encryption certifies the accuracy and consistency of all acknowledged transactions as stipulated in Equation (6)
and o, to the degree of certainty of all transactions. Hence, complete and dependable sustainable blockchain operations
in high trading volume profoundly rely on the dependable high trading volume to enhance the dependability of
sustainable blockchain operations. The proposed framework is further validated through the combination of
mathematical performance modeling and obtained experimental results. The cloud-integrated RSA-DSA system has
also improved energy efficiency by 40% and 30% lower latency, while the incorporation holographic visualization
component augments interpretability by offering insights regarding the transaction verification process, block creation,
and consensus validation in real time and the improvement in energy efficiency over current systems. This combination
of analytical and visualization elements confirms that the proposed system is designed as a scalable, secure, and
energy-efficient blockchain solution integrated within modern cloud ecosystems.

6. Conclusion

This research constructed and applied a hybrid digital signature cloud-based blockchaining framework together
with holographic technologies, and responds to the main problems concerning the scalability, latency, and processing
power of dispersed digital ledgers. The proposed solution employed adaptive consensus mechanism techniques within
a cloud framework to facilitate the dynamic provisioning of resources and real-time optimization of resources
necessary for the encryption and decryption processing of blockchaining tasks associated with blockchain
technology.The blockchain frameworks implemented were primarily PoW and PoS, as well as DPoS and RSA, and
the new framework significantly improved the systems performance and surpassed expected results in a number of
blockchain performance attributes. TPS improved 40% to 2100 TPS. Latency was improved to Sms. The efficiency of
resources used improved, and the system performance improved (signature error rate of 99.95). The results
demonstrate the hybrid RSA-DSA algorithm's processing power for low-latency and high-volume transactions for
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applications including secure transactions in the cloud and IoT data transfers. The ability to lock resources within the
framework, along with the balance of cloud technologies, dual layer digital hybrid signature systems, and the
blockchaining techniques, provides a secure and efficient framework for decscentralized systems of the future.
Advanced development of trusted digital resilient systems for large scale ecosystems involves integration of quantum
cryptography, federated blockchaining, and adaptive consensus developed using Al.
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  τ   =   N   /   T


  λ   =   ( Σ   t ᵢ )   /   n


  E   =   τ   /   P


  α   =   ( N _ valid   /   N _ total )   ×   100


  S   =   τ _ max   /   τ _ base


  σ   =   1   −   ( N _ attack − success   /   N _ attack − attempts )

