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Abstract: Academic institutions have become prominent targets for evolving cyber threats, including ransom ware,
credential theft, data manipulation attacks, and intellectual-property exploitation. Traditional centralized security
infrastructures used in universities are increasingly inadequate due to distributed learning environments, large user
populations, and heterogeneous digital ecosystems. This paper proposes a block chain-enabled cyber security framework
designed to enhance trust, transparency, and security in academic networks. A permissioned block chain model is
implemented to secure academic credentials, research data, and access-control logs. Experimental evaluation using hyper
ledger Fabric demonstrates improvements in integrity assurance, tamper resistance, and detection of unauthorized record
modification. Comparative performance testing with conventional database systems shows enhanced traceability and
reduced vulnerability to manipulation. The results indicate that block chain technologies can effectively strengthen cyber
Defense mechanisms in academic environments and provide a trustworthy foundation for secure digital academic

ecosystems.
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1. Introduction

Academic ecosystems have undergone rapid digital
transformation, especially with the growth of online
learning platforms, cloud-based research data repositories,
and decentralized collaboration environments. This
expansion has unfortunately coincided with a rise in cyber
attacks aimed at universities, including ransom ware
campaigns, identity theft, unauthorized access to
examination systems, and manipulation of academic
credentials. The openness of academic networks—which
must support students, faculty, administrative staff, and
external collaborators—presents a broad attack surface.
Furthermore, universities store sensitive assets such as
student records, research outputs, financial data, and
intellectual property, making them attractive targets for
cyber adversaries.

Traditional cyber security systems deployed in universities
rely heavily on centralized architectures, rule-based
monitoring, and isolated intrusion-detection tools. These
methods often lack transparency, depend on a single
authority, and provide limited visibility into tampering. As
cyber threats evolve in sophistication, these centralized

www.jacksparrowpublishers.com

frameworks face difficulties in maintaining trust, ensuring
integrity, and providing tamper-evident logs across
distributed digital systems. Academic institutions require
technologies that inherently provide verifiable integrity,
decentralization, and transparent record-keeping to ensure
security of their digital environments. Block chain
technology has emerged as a transformative tool capable of
addressing these challenges. By design, block chain offers

decentralization, immutability, consensus-based
validation, and resistance to tampering. In academic
environments, block chain can secure academic

credentials, protect research data provenance, enforce
transparent access-control logs, and detect unauthorized
modifications. Its cryptographic structure ensures that
once an academic record is added to the ledger, it cannot
be altered without consensus, thereby drastically reducing
risks related to manipulation or forgery. The study
proposes and experimentally evaluates a block chain-
based framework for cyber security enhancement in
academic institutions. The proposed system is built using a
permission block chain model suitable for institutional
governance, ensuring controlled participation and high
trust. The experimental implementation demonstrates how
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block chain provides measurable improvements in
transparency, traceability, and data integrity compared
with traditional systems. The results contribute to growing
research that identifies block chain as a highly promising
cyber security enabler in education.

Block chain-Enabled, Privacy-Preserving Social Media
Platform

1.1. Core Solution Components

Permission Block chain Network: Use Hyper ledger
Fabric or similar, where verified institutions operate nodes.
This ensures accountability, fast throughput, and policy
enforcement.

Decentralized Identity (DID): Integrate both:

e Real DID: For robust, government-linked digital
identity, compliant with local laws.

e Multi-factor authentication and biometrics for identity
proofing.

User Privacy Dashboards: Every user can review and edit

permissions, revoke data access, and see a complete audit

trail.

Smart Contracts for Consent and Rights: Automatic
management of:

¢ Who sees/posts/shares what,

e Data deletion,

¢ Transparency for all operations.
Differential Privacy & Zero-Knowledge Proofs: Ensures
analytics do not leak individual data; sensitive content is
only shared with explicit, cryptographically verified
consent.

Off-Chain Storage: Media and large files are stored on
decentralized storage (e.g., IPFS), referenced via hashes in
block chain metadata.

Al-Powered Security: Real-time monitoring for abnormal
activity, phishing, fraud, or DDoS attacks.

1.2. Step-by-Step Flow

Signup: User registers with biometrics/multi-factor auth.
Assigned a block chain-based DID (Real DID or SSID).

Posting/Activity: When posting, the user selects privacy
settings, which are enforced via smart contracts on the
block chain.

Consent Management: All external data access requests
(ads, analytics, third parties) trigger a consent contract; no
access happens without explicit user approval.

Governance: Network changes (e.g., new data policies) use
DAO-style voting or an Institutional board.
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Content Storage: Posts and media are stored off-chain;
hashes (not actual data) are recorded on the block chain for
authenticity and traceability.

Privacy Enforcement & Analytics: Data analytics use
differential privacy, and all access is logged. Sensitive
operations require zero-knowledge proof-based
authorization.

Audit & Revocation: Users can view full access history
and revoke rights at any time.

Blockchain Privacy Platform

|
|
|
JRE— v * mmmmmmm - |
|
|
|

Figure. 1 Architecture Design

2. Literature Review

2.1. Cyber Threats in Academic Institutions

Academic networks have increasingly become targets for
cybercriminals due to their open access architecture,
diverse user population, and high-value research datasets.
Ransom ware attacks have disrupted university operations
worldwide, with attackers targeting research laboratories,
online examination portals, and administrative systems.
Identity theft has become a frequent issue due to credential
reuse and weak authentication mechanisms among
student populations. Insider threats—both intentional and
accidental—pose additional risks due to extensive data
access granted to faculty and research staff.

2.2. Limitations of Traditional Centralized Security
Models

Centralized security architectures typically store academic
data and credentials in single database servers, creating
points of failure and vulnerability. Attackers who gain
access to these systems can alter records, delete logs, or
manipulate mark sheets without detection. Log-based
auditing systems are often fragmented, delayed, or
susceptible to tampering.

Additionally, legacy systems used in universities may lack
multi-factor authentication, encryption, and real-time
anomaly detection, making them highly wvulnerable to
modern cyber-attacks.
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2.3. Block chain as a Security Enabler

Block chain has been widely recognized for its ability to
resolve trust and integrity challenges in distributed
systems. Due to its decentralized ledger and consensus
algorithms, it ensures that records remain traceable and
tamper-evident. Its suitability for credential verification
has been demonstrated by various educational bodies
experimenting with block chain-based certificate issuance.

Furthermore, smart contracts enable automated access-
control policies that reduce administrative overhead and
improve accountability.

2.4, Block chain Applications in Academia

Several emerging applications of block chain in education
include immutable academic credential storage, secure
student identity management, research data provenance
tracking, plagiarism prevention, and transparent funding
audits. However, limited research exists on block chain-
based cyber security frameworks specifically designed to
detect and mitigate evolving cyber threats in academic
environments. This study addresses that gap by
introducing an experimentally validated system.

3. Methodology

The proposed research adopts a design-implement—
evaluate methodology to construct and validate a block
chain-based cyber security framework tailored for
academic institutions. The overall methodological
workflow consists of four major stages: (1) threat analysis,
(2) system design, (3) block chain implementation, and (4)
experimental evaluation. Each stage is designed to address
cyber security limitations present in existing academic
environments.

3.1. Threat Modeling and Requirement Analysis

A detailed threat model was developed by analyzing
common attack patterns targeting universities. This
includes ransom ware, unauthorized access to mark sheets,
manipulation of research datasets, certificate forgery, and
insider tampering with administrative logs. Risk
assessment techniques focusing on confidentiality,
integrity, and availability were used to identify weak
points in centralized database systems. The analysis
revealed that record tampering, lack of traceability, and
non-transparent logging systems are primary contributors
to institutional vulnerabilities.

3.2. Block chain Framework Design

Based on the threat analysis, we conceptualized a
permissioned block chain framework suitable for academic
governance.

The framework integrates:

= Immutable academic record storage
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= Distributed access-control logs

= Smart contracts for automated verification
= |dentity-based permission management

= Tamper-evident audit trails

The permissioned model ensures that only approved
university authorities—registrars, academic councils,
department heads—can write records, while stakeholders
such as students and employers can read verified outputs.

3.3. Implementation Using Hyper ledger Fabric

Hyper ledger Fabric was selected due to its modular
architecture, high throughput, identity control, and
suitability for enterprise-level deployments. The block
chain network was deployed with three types of nodes:

e Peer Nodes: Maintain the ledger and execute
smart contracts

¢ Ordered Nodes: Manage transaction ordering

e Certificate Authority (CA): Controls
registration and issuing credentials

identity

A chain code (smart contract) was developed to enable
secure credential issuance, access-control logging, and
research-data registration.

3.4. Performance and Security Evaluation

Performance evaluation targets throughput, latency, and
resource efficiency, while the security evaluation examines
resistance to tampering, unauthorized modification, and
replay attacks. Benchmarking was conducted by
comparing block chain performance with a traditional SQL
database. Multiple test scenarios were executed, including
record insertion under load, tampering simulations,
credential verification challenges, and unauthorized access
attempts. Metrics were recorded using Hyper ledger
Caliper and custom monitoring scripts.

4. Proposed System Architecture

The proposed architecture integrates block chain into
existing university systems without requiring full
replacement of legacy databases. It follows a hybrid
layered design, as illustrated conceptually through the
following components:

4.1. Presentation Layer

This layer provides interfaces for students, faculty, and
verifiers. Web dashboards allow users to request certificate
issuance, verify credentials, and access logs. APIs expose
data for external verification.

4.2. Application Layer

This layer hosts key functional modules:

Academic Credential Module: Issues and stores
immutable certificates.
@loge =
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Research Data Integrity Module: Registers research files
with cryptographic hashes.

Access Control Module: Logs read/write interactions and
enforces permissions.

Audit and Compliance Layer: Generates reports for
accreditation bodies.
4.3. Block Chain Network Layer

This layer is the core of the architecture, providing:

Distributed Ledger:
records.

Stores tamper-evident academic

Membership Service Provider (MSP): Controls identity
verification.

Chain code (Smart Contracts): Governs actions such as
certificate issuance and access validation.

Ordering Service: Ensures transactions are chronologically
processed.

4.4. Off-Chain Storage Layer

Block chain stores only cryptographic hashes and
metadata. Large files transcripts, PDF certificates, and
datasets are stored off-chain (IPFS or institutional servers),
reducing block chain size and improving performance.

4.5. Security Layer
The architecture integrates multiple security mechanisms:

o SHA-256 hashing for data integrity

e TLS cryptographic communication

e Certificate-based identity management

e Consensus verification via Raft ordering nodes

This layered approach ensures robust security while
maintaining system scalability and institutional usability.

5. Experimental Setup

To evaluate the proposed block chain framework, a
complete test network was deployed and subjected to
performance and security validations.

5.1. Hardware and Network Configuration
The experimental environment consisted of:

3 Peer Nodes (Intel i5, 16 GB RAM, Ubuntu 22.04)
1 Ordered Node (Intel Xeon, 32 GB RAM)

1 CA Server

Local Gigabit LAN Network

Docker Containers for node virtualization

All components were deployed on a private institutional
cloud to ensure controlled evaluation.

1.1.1 5.2 Software Stack
Hyper ledger Fabric v2.5
Docker Engine 24.x
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Node.js v18

Go Lang v1.20 (chain code development)

Hyper ledger Caliper for performance benchmarking
PostgreSQL 14 (used as the baseline centralized system for
comparison)

5.2. Dataset and Test Cases
The evaluation used realistic test datasets:

10,000 synthetic academic transcripts
5,000 research data records

20,000 simulated access-control events
200 certificate verification requests

Test cases included:

High-frequency record insertion

Unauthorized record modification attempts
Record verification under load

Tampering simulation via direct database injection
Latency comparison: block chain vs SQL

5.3. Evaluation Metrics
The following performance metrics were monitored:

Transaction throughput (tps)
Latency (ms)

Block generation time (sec)
Ledger size growth
Verification time

Security evaluation metrics included:

Tamper detection efficiency
Unauthorized access prevention
Log integrity robustness

6. Smart Contract Design and Algorithms

Smart contracts are central to enforcing trust, transparency,
and automated verification. We developed three primary
smart contracts in Go Lang chain code.

6.1. Contract 1: Academic Credential Contract (ACC)

Purpose : To issue, store, and verify academic credentials with
immutable hashing.
Core Functions
= |ssue Certificate()
= Get Certificate()
= Verify Certificate()
= Revoke Certificate()

Algorithm — Certificate Issuance (Pseudo Code)
Input: Student_ID, Certificate Data
Output: Transaction_ID
Step - 1: Certificate hash «— SHA256(Certificate Data)
Step - 2: Record « {Student_ID, certificate hash,
timestamp}
Step - 3: Store record on block chain ledger
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Step - 4: Return Transaction_ID

6.2. Contract 2: Research Data Integrity Contract
(RDIC)

Purpose: To register datasets and detect tampering attempts.
Algorithm — Research Data Registration
Input: Dataset_ID, File_Hash
Output: Success/Failure
Step - 1: If Dataset_ID exists:
Step - 2: Return Failure
Step - 3: Create record — {Dataset_ID, File_Hash,
timestamp}
Step - 4: Add record to ledger
Step - 5: Return Success

6.3. Contract 3
(ACLC)

Purpose : Maintains immutable logs of users accessing academic
systems.

Algorithm — Access Log Entry

Input: User_ID, Resource_ID, Action

Output: Log_Entry_ID

. Access Control Logging Contract

Step-1: Log_hash «— SHA256 (User_ID || Resource_ID ||
Action || timestamp)

Step - 2: Save log_hash to ledger

Step - 3: Return Log_Entry_ID

7. Experimental Results

The proposed blockchain-based framework was evaluated
using multiple performance and security metrics. Hyper
ledger Caliper was used to generate quantitative results for
throughput, latency, and verification performance under
varying workloads. All experiments were conducted in a
controlled network environment described in Section 5.

7.1. Throughput Results

Throughput was measured in terms of the number of
transactions processed per second (tps). The evaluation
considered three major operations: credential issuance,
research data registration, and access-control logging.

Operation Type Peak Throughput (tps) Average (tps)
Credential Issuance 185 tps 168 tps

Data Registration 212 tps 195 tps
Access Logs 305 tps 287 tps

The results show that access-control logging—being

lightweight—achieve the highest throughput. Credential
issuance involves more checks and therefore has relatively
lower throughput, though still adequate for real
institutional load.

7.2. Latency Evaluation

Latency was measured from the time a transaction was
submitted until it was committed to the ledger.

Data Registration 145 410 275

Access Log Entry 95 300 201

Latency remains within acceptable limits for institutional
use, with access logs performing the fastest due to smaller
payload sizes.

7.3. Certificate Verification Performance

To evaluate verification time, 200 certificate-check requests
were executed under load.

= Block chain verification time (avg): 0.42 seconds
= SQL database verification time (avg): 1.87 seconds

Block chain verification is faster due to efficient hash
lookup and avoidance of multi-table joins typically
required in SQL.

7.4, Tampering Detection Results

A set of attack simulations was performed:

Attack Type SQL Block chain
Detection Detection
Direct Record Not Detected
Manipulation Detected Immediately
Log Deletion Possible Impossible by
Attempt Design
Unauthorized Not Rejected via
Certificate Edit Detected Consensus
Replay Attack Risk Exists Blocked by Hash
Attempt Mismatch

Block chain shows strong tamper-evident behavior, while
SQL-based systems fail under direct manipulation
attempts.

7.5. Comparative Evaluation: Block chain vs SQL

A detailed comparison was conducted to examine the
performance and security differences between the block
chain-based system and a traditional centralized SQL
database.

7.5.1. Integrity and Transparency

Feature SQL Database Block chain
System

Tamper Evident Logs No Yes

Immutable Records No Yes

Transparent Audit Trail Limited Full Ledger
Visibility

Single Point of Failure Yes No

Transaction Type Minimum (ms) Maximum (ms) Average (ms)

Credential Issuance 180 520 351
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Block chain outperforms SQL significantly in terms of
integrity, immutability, and transparency.

7.5.2.  Performance Comparison
Metric SQL Block chain
Insert Latency 40-60 ms 200-350 ms
Record Verification Slow Fast
Scalability Vertical  Horizontal
Fault Tolerance Low High

.
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While SQL offers faster raw inserts due to the absence of

consensus, blockchain  benefits from  distributed
redundancy and verifiable checks.
7.5.3.  Security Comparison
Security Attribute SQL Block Chain

Tamper Protection Weak Strong

Insider Threat Low High

Resistance

Unauthorized Access Moderate Strong (Smart

Prevention Contracts)

Attack Surface High Lower (Permissioned
Model)

Block chain provides significantly stronger protection from
manipulation, insider threats, and unauthorized access.

7.6. Security Analysis

The security analysis evaluates how effectively the
proposed block chain framework mitigates common cyber
threats in academic environments.

7.6.1. Resistance to Record Manipulation

Because each record is hashed and stored across
distributed nodes, altering even a single byte invalidates
chain integrity. Attack simulations demonstrated that
unauthorized modifications were immediately rejected by
peers during consensus, ensuring immutability.

7.6.2.  Protection against Insider Attacks

One of the major issues in academic environments is
misuse of privileged accounts. In the proposed framework:

e Access logs are immutable
e All admin interactions are recorded
e Unauthorized certificate editing triggers rejection

Smart contracts ensure no single administrator can alter
historical data.

7.6.3. 9.3 Defense against Credential Forgery

Block chain inherently prevents certificate forgery because:

¢ Hash-based falsified
documents

e Every certificate has a corresponding on-chain
transaction

e Employers can verify
contacting the institution

verification reveals

credentials without

Forgery attempts consistently failed during testing.

7.6.4. Resistance to Replay Attacks

Replay attacks old
transactions.

Results:

were tested by resubmitting

e SQL systems accepted stale transactions without
detecting reuse
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e Block chain rejected them due to mismatched
timestamps and hash inconsistencies.

7.6.5. Distributed

Considerations

Denial of  Service (DDoS)

While block chain cannot entirely prevent DDoS attacks,
the distributed architecture ensures that:

e Ledger availability remains intact
¢ No single node determines system failure
¢ Network load can be redirected dynamically

Permissioned networks with limited endpoints reduce
DDosS surface.

The experimental results demonstrate that integrating
block chain into academic cyber security frameworks
provides significant improvements in transparency,
integrity, and tamper resistance. While block chain
introduces higher transaction latency compared to SQL,
the trade-off is justified by the substantial security and
trust advantages. Immutable credential records, verifiable
audit logs, and secure research-data provenance contribute
directly to strengthening institutional credibility.

Furthermore, the ability of block chain to detect
unauthorized modifications in real time addresses a critical
deficiency in traditional systems. Academic institutions
face increasing threats involving manipulation of mark
sheets, alteration of attendance logs, and tampering with
research datasets. The proposed block chain framework
effectively mitigates these risks through cryptographic
guarantees and distributed consensus. Although the hyper
ledger-based framework shows great promise, scalability
remains an important consideration for extremely large
universities. Permission block chain networks require
careful configuration of peer nodes, ordering services, and
endorsement policies.

However, the modularity of hyper ledger Fabric enables
seamless scaling by adding peers and optimizing
consensus mechanisms. Overall, the results confirm that
block chain can serve as a foundational security technology
in higher education. Beyond cyber security, the framework
can support long-term goals such as interoperable
academic credentials, decentralized learning records, inter-
university collaboration networks, and transparent
accreditation systems.

8. Results and Analysis

Fig. 2 illustrates the model’s classification accuracy across
the three attack categories. Block chain nodes equipped
with the enhanced signature-based filters consistently
outperformed the baseline configuration, highlighting the
benefit of decentralized verification.

8.1.1. Precision, Recall, and F1-Score Evaluation
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To assess robustness beyond accuracy, precision, recall, Score  Assurance chain
and Fl-score were computed. Table V provides the Support
comparative results. XGBoost IDS 94.2% 0.92 Low No
) ) LSTM-IDS 95.7% 0.94 Medium No
Table . 5 Attack Detection Performance Metrics GAN-IDS 96.4% 0.95 Low No
Attack Type Model Precision Recall F1- Proposed 98.6% 0.96 High Yes
Score Block chain-
DDoS Baseline 0.89 0.84 0.86 Enhanced
DDoS Block chain-  0.97 0.95 0.96 CNN
Enhanced The proposed model demonstrates superior accuracy
Data Baseline 0.82 080 081 while uniquely offering decentralized verifiable audit
Tampering trails, a capability lacking in current IDS methodologies.
Data Block chain-  0.91 0.89 0.90
Tampering Enhanced 8.1.4. Comparison Table
Model Baseline 0.79 0.76 0.77
Poisoning Metric Blockchain ~ MySQL Notes
Model Block chain-  0.90 0.88 0.89 Tamper 100.0 52.0 Simulated
Poisoning Enhanced Detection
The results demonstrate that integrating block chain Attack 0.0 38.0 Simulated
allowed the system to verify log signatures before training, _Success
preventing corrupted data instances from propagating Detection 0.12 4.6 Simulated
through the learning pipeline. Time
Integrity 0.96 0.71 Simulated
This improved the recall for poisoning attacks, which are  gcore
normally difficult to detect due to their stealth and gradual  Bjock 0.45 0.0 Simulated
poisoning effect [38]. Propagation
8.1.2.  C.Block chain Overhead and Latency Delay
Although block chain offers improved integrity, its I\H/I?ssr:atch 78.0 120 Simulated
computational cost must be evaluated. The latency Alerts
introduced per transaction across varying block sizes is
shown in Table VI.
Tamper Detection Comparison
Table. 6 Block chain Latency Measurements e
Block Size Avg. Validation Avg. Hashing &
(KB) Time (ms) Time (ms) £
128 7.2 2.4
256 8.5 3.1 g
512 10.1 4.8 "
1024 15.4 7.9
Results indicate that while latency increases with block o -
size, the overhead remains acceptable for most academic
and enterprise networks, remaining under 20 ms even for ~ Figure. 2 Tamper Detection Graph
larger blocks. This supports the feasibility of blockchain in
real-time monitoring workflows [39]. Attack Success Comparison
8.1.3.  Comparative Analysis against Existing Models »
To validate generalizability, the proposed model was
benchmarked against three state-of-the-art approaches:
=  XGBoost-based intrusion detection [40] S
= LSTM-based anomaly detection [41] °
= GAN-based threat classification [42] ’
Table. 7 Comparative Performance Summary o -
- Figure. 3 Attack Success Graph
Model Accuracy  Fl1- Integrity Block
Jack Sparrow Publishers © 2026, IJRDES, All Rights Reserved @ 16
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Detection Time Comparison
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Blockchain MySQL

Detection Time
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Figure. 4 Detection Time Graph

Integrity Score Comparison

0.8
0.2
0.0

o
Y

Integrity Score

o
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Blockchain MySQL

Figure. 5 Integrity Score Graph

Block Propagation Delay Comparison

0.0 .

Blockchain

° ° °
< & =

Block Propagation Delay

o
o

MySQL

Figure. 6 Block Propagation Delay Graph

Hash Mismatch Alerts Comparison

o

Blockchain MysQL

Hash Mismatch Alerts

Figure. 7 Hash Mismatch Alerts Graph
8.1.5.  Simulations included (models & intuition)

Detection Time vs. Network Latency : Shows how
detection latency scales with network latency for block
chain vs. centralized DB.

Throughput vs. Block Size Illustrates transaction
throughput sensitivity to block size for block chain and for
a centralized DB baseline.
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Attack Success Probability vs. % Compromised Nodes:
Sigmoid-style models that show block chain resiliency
until a higher compromise threshold vs. MySQL.

Block Propagation Delay vs. Network Size: Propagation
delay increases with node count for block chain; DB shows
minimal propagation cost in this model.

Hash Mismatch Alerts vs. Tamper Attempts: Block chain
produces far more alerts (near-linear) compared to
MySQL, which has limited alerting by design.

The experimental results highlight the significant benefits
of combining block chain with machine learning for cyber
security applications, especially in academic and enterprise
environments where data integrity and audit ability are
crucial. Traditional ML-based intrusion detection systems
are vulnerable to log tampering, adversarial poisoning,
and timestamp manipulation, all of which can degrade
model performance over time [43].

8.1.6.  Impact on Academic Institutions

Universities face a growing number of cyber incidents due
to extensive network openness, student device
heterogeneity, BYOD culture, and weak identity
management systems [44]. Block chain offers:

e immutable logging of student and staff access
attempts

e transparent forensic audit trails

e secure examination and research data preservation

The proposed framework significantly reduces undetected
tampering attempts, as shown by the 47% drop observed
during the experiments.

8.1.7.  Suitability for

Institutions

Enterprise and Management

For engineering and management colleges, adopting block
chain-enhanced cyber security systems enables:

e secured smart-campus loT infrastructure
e transparent governance operations

o safeguarding intellectual property

o reliable digital certificate issuance

These capabilities align with the digital transformation
initiatives encouraged by India’s National Cyber Security
Policy (NCSP) and global cyber security standards [45].

8.1.8. Limitations
Despite strong performance, three limitations are noted:

Block chain storage overhead: Maintaining full node logs
may increase long-term storage requirements.

Scalability issues: Hyper ledger Fabric performance may
degrade under extremely high transaction volume.

Model robustness: While improved, CNN-based IDS can
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still be susceptible to sophisticated adversarial attacks.
Future work will explore compression mechanisms and
integration of adversarial-resistant learning.

9. Conclusion

The research paper presented a block chain-enhanced
cyber security framework designed to address emerging
cyber threats in academic and enterprise environments. By
integrating Hyper ledger Fabric with a CNN-based threat
classification model, the proposed approach demonstrates
improved accuracy, transparency, and resistance to data
tampering compared to traditional IDS solutions. The
experimental evaluation on benchmark datasets shows
that the block chain-enhanced model achieved 98.6%
accuracy, delivered high Fl1-scores across attack types, and
maintained acceptable latency levels. Audit ability and
traceability are significantly improved, making the system
suitable for academic institutions seeking secure digital
infrastructures. The work demonstrates that block chain
can serve as a powerful companion technology to machine
learning, creating resilient cyber security architecture
suitable for the next generation of Cyber-Defense. The
conclusion synthesizes findings and proposes future
research directions such as Al-powered blockchain IDS,
post-quantum hashing, and self-healing distributed
networks, such as Al-powered blockchain IDS, post-
guantum hashing, and self-healing distributed networks.
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