Cloud Computing Unit-4

Cloud Security — Important Questions With Easy

Explaination

1. Cloud Security Architecture

Introduction

Cloud security architecture means complete security design of cloud system. It protects data,

applications, users, network and servers.
Definition

Cloud security architecture is a layered security framework used to protect cloud resources

from unauthorized access, attacks, data loss and privacy threats.

Why It Is Needed

Cloud me data internet par store hota hai. Agar proper security na ho, to hackers data steal kar

sakte hain.

Easy Explanation

Jaise ghar me gate, lock, CCTV, guard aur alarm hote hain, waise hi cloud me firewall,

encryption, authentication, IDS aur access control hote hain.

Step-by-Step Working

1. User cloud service access karta hai.



2. Authentication user identity check karta hai.
3. Authorization permission check karta hai.
4. Firewall unwanted traffic block karta hai.

5. IDS/IPS attack detect karta hai.

6. Encryption data ko unreadable banata hai.

7. Logs and monitoring suspicious activity track karte hain.

Flow of Process

User Request
l
Authentication
l
Authorization
l
Firewall / IDS
l
Encrypted Cloud Application
l

Secure Database / Storage
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Real-Life Analogy

Bank locker system: pehle identity check, phir permission, phir locker access. Same concept

cloud security architecture me hota hai.

Miner Activities / Verification Process

Not applicable. Is topic me miner nahi hota. Verification authentication, authorization aur

monitoring se hoti hai.

Advantages

Data protection

Unauthorized access se safety
e Privacy improve hoti hai

¢ Service availability maintain hoti hai

Attacks detect karne me help milti hai

Disadvantages

¢ Setup costly ho sakta hai



e Management complex hota hai

¢ Security tools performance slow kar sakte hain

Applications

¢ Banking cloud

¢ Hospital records

¢ Government cloud

¢ Online education systems

¢ E-commerce websites

Important Keywords

Authentication, Authorization, Encryption, Firewall, IDS, IPS, Access Control, CIA Triad

Conclusion

Cloud security architecture cloud resources ko secure karne ke liye layered protection provide

karti hai. Ye cloud computing ka most important security concept hai.

2. Virtualization Security

Introduction

Virtualization cloud ka base hai. Isme ek physical machine par multiple virtual machines run hoti

hain.
Definition

Virtualization security is the protection of virtual machines, hypervisors and virtual

networks from attacks and unauthorized access.



Why It Is Needed

Agar ek VM infected ho jaaye, to host machine ya dusri VMs bhi risk me aa sakti hain.

Easy Explanation

Ek hostel building me multiple rooms hote hain. Agar ek room me problem aaye, to management

ensure karta hai ki problem dusre rooms me na fail jaaye. Same VM isolation me hota hai.
Step-by-Step Working

1. Hypervisor multiple VMs create karta hai.

2. Har VM ko isolated environment diya jata hai.
3. Access control apply hota hai.

4. VM traffic monitor hota hai.

5. Malware detection tools run hote hain.

6. Suspicious VM isolate ki jaati hai.

Flow of Process

Physical Server
l
Hypervisor
!
Multiple VMs
l
Isolation + Monitoring

l

Secure Virtual Environment

Diagram



Physical Server

Hypervisor
| | I
VM1 VM2 VM3
| | I
Secure Secure Secure

Real-Life Analogy

School me alag-alag classrooms hote hain. Ek class me disturbance ho, to pura school affect nahi

hona chahiye.

Advantages

VM isolation

Resource sharing secure hota hai

Cloud server utilization improve hota hai

Fault tolerance improve hoti hai

Disadvantages

e Hypervisor attack ka risk
e VM escape possible

¢ Configuration mistake dangerous ho sakti hai

Applications

e (Cloud data centers
e Virtual servers

e Testing labs



e Enterprise IT systems

Important Keywords

Hypervisor, VM Isolation, Virtual Machine, VM Escape, Virtual Network, Sandbox

Conclusion

Virtualization security cloud environment me VMs, hypervisors aur virtual networks ko attacks se

protect karti hai.

3. VM Threats

Introduction

VM threats wo attacks hain jo virtual machines ko target karte hain. Ye cloud security ke liye

dangerous hote hain.
Definition

VM threats are security risks that attack virtual machines, hypervisors or virtual

infrastructure in a cloud environment.

Why It Is Needed

Cloud me ek server par many VMs hoti hain. Agar VM threat ignore kiya, to attacker multiple

systems ko affect kar sakta hai.

Important VM Threats

Threat Meaning

VM Escape VM se bahar nikal kar host ko attack karna



Threat Meaning

VM Sprawl Too many unmanaged VMs

VM Theft VM image/data steal karna

Hypervisor Attack Hypervisor ko compromise karna

Malware Injection VM me malicious code inject karna

Side Channel Attack Dusri VM ki information indirectly steal karna

Step-by-Step Attack Working

1. Attacker weak VM find karta hai.

2. Malware ya exploit use karta hai.

3. VM ke andar control leta hai.

4. Hypervisor ya host ko target karta hai.

5. Data leakage ya service disruption hoti hai.

Diagram

Attacker
!
Weak VM
!

VM Compromise

!
Hypervisor Attack

!
Host / Other VMs at Risk

Real-Life Analogy

Ek infected room se virus poori building me spread ho sakta hai agar isolation na ho.

Advantages



Threats ke advantages nahi hote. Lekin inhe study karne se security improve hoti hai.

Disadvantages

e Data loss

e VM control loss
¢ Service downtime
e Privacy leakage

e Cloud trust reduce hota hai

Applications

VM threats ka concept useful hai in:

Cloud security design

Cyber security auditing

VM monitoring

Risk management

Important Keywords

VM Escape, VM Sprawl, Hypervisor Attack, Malware Injection, Side Channel Attack

Conclusion

VM threats cloud virtualization ke major security risks hain. Inhe prevent karne ke liye isolation,

monitoring, patching aur access control zaroori hai.

4. Trusted Cloud Computing

Introduction



Trusted cloud computing ka meaning hai aisa cloud environment jisme users trust kar sakein ki

unka data safe hai.
Definition

Trusted cloud computing is a cloud computing approach that ensures secure, reliable and

trustworthy storage, processing and communication of cloud data.

Why It Is Needed

Users cloud provider ko apna important data dete hain. Isliye trust zaroori hai ki provider data

misuse nahi karega.

Easy Explanation

Jaise hum apna paisa trusted bank me rakhte hain, waise hi cloud data trusted cloud provider ke

paas rakhte hain.
Step-by-Step Working

1. User cloud service request karta hai.

2. System user identity verify karta hai.

3. Trusted hardware/software environment check hota hai.
4. Secure execution start hota hai.

5. Data encrypted storage me save hota hai.

6. Audit logs maintain hote hain.

Flow of Process

User
l
Identity Verification

l



Trusted Platform Check
l

Secure Processing
l

Encrypted Storage
l

Audit & Monitoring
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Advantages

e User trust improve hota hai
¢ Data privacy strong hoti hai

e Secure processing possible hoti hai



¢ Compliance maintain hota hai

Disadvantages

¢ Costly infrastructure
e Complex implementation

e Trust provider par depend karta hai

Applications

Banking cloud

Healthcare cloud

¢ Government cloud

Military systems
Important Keywords

Trust, Secure Processing, Trusted Platform, Audit, Compliance, Encryption

Conclusion

Trusted cloud computing cloud users ko secure and reliable environment provide karta hai, jisse

data privacy aur service trust improve hota hai.

5. Secure Communication

Introduction

Cloud me data internet ke through travel karta hai. Secure communication data ko travel ke time

protect karta hai.

Definition



Secure communication is the process of protecting data during transmission using

encryption, secure protocols and authentication.

Why It Is Needed

Internet par attacker data ko read, modify ya steal kar sakta hai.

Easy Explanation

Open postcard koi bhi padh sakta hai. Sealed envelope secure hota hai. Encryption sealed

envelope jaisa kaam karta hai.

Step-by-Step Working

1. User request send karta hai.

2. Secure protocol like HTTPS/TLS use hota hai.
3. Data encrypt hota hai.

4. Server data receive karta hai.

5. Server decrypt karke process karta hai.

6. Response bhi encrypted form me aata hai.

Flow of Process

User Data

!
Encryption

!
Secure Channel

!
Cloud Server
l
Decryption
l

Processing



Diagram
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Advantages

Data theft prevent hoti hai

Man-in-the-middle attack reduce hota hai

e Privacy improve hoti hai

Secure online transactions possible hoti hain

Disadvantages

e Encryption processing time leta hai
¢ Key management difficult ho sakta hai

e Misconfiguration se security weak ho sakti hai

Applications

Online banking

¢ E-commerce payments

Cloud storage

Email communication



¢ Remote login

Important Keywords

Encryption, Decryption, SSL, TLS, HTTPS, VPN, Secure Channel

Conclusion

Secure communication cloud data ko transmission ke time protect karti hai. Iske liye encryption,

SSL/TLS, HTTPS aur VPN ka use hota hai.

6. VM Security

Introduction

VM security ka purpose virtual machines ko unauthorized access, malware aur attacks se protect

karna hai.
Definition

VM security refers to security practices and tools used to protect virtual machines from

threats in cloud environments.

Why It Is Needed

VMs cloud services ka core part hain. Agar VM insecure hai, to application aur data dono danger

me hain.
Step-by-Step Working

1. VM create hoti hai.
2. Secure configuration apply hoti hai.

3. Firewall rules set hote hain.



4. User access limited hota hai.
5. VM patches update hote hain.
6. Monitoring and backup apply hota hai.

Diagram

VM Security
|

-- Strong Password
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-- Encryption

-- Patching

-- Monitoring

-- Backup

Real-Life Analogy

Mobile phone me password, antivirus, updates aur backup hote hain. Same VM security me hota

hai.

VM Security Recommendations

¢ Strong password use karo

e Multi-factor authentication use karo
e VM patch/update regularly karo

¢ Unused ports close karo

¢ Firewall enable karo

e VM snapshots secure rakho

¢ Regular backup lo

¢ Monitoring tools use karo

Advantages



VM safe rehti hai

Data protection improve hota hai

Malware risk reduce hota hai

Recovery easy hoti hai

Disadvantages

e Regular maintenance required
e Monitoring tools costly ho sakte hain

e Wrong configuration problem create kar sakti hai

Applications

Cloud hosting

Web servers

Enterprise apps

Testing environments

Important Keywords

Patch Management, Backup, Firewall, MFA, VM Monitoring, VM Hardening

Conclusion

VM security virtual machines ko safe banati hai through patching, monitoring, encryption,

firewall and access control.

7. Privacy Issues in Cloud

Introduction

Privacy ka matlab hai user ke personal data ko protect karna. Cloud me privacy issue important

hai kyunki data third-party provider ke paas hota hai.



Definition

Privacy issues in cloud are risks related to unauthorized access, misuse, sharing or leakage

of user data stored in cloud systems.

Why It Is Needed

Cloud provider user ka data store karta hai. Agar privacy weak hai, to personal information

misuse ho sakti hai.

Common Privacy Issues

Issue Meaning

Data Leakage Data unauthorized person tak pahunch jana

Data Location Data kis country/server me hai, user ko pata nahi
Insider Threat Cloud employee misuse kar sakta hai

Data Sharing Third party ke saath data share hona

Account Hijacking User account hack hona

Lack of Control User ka full control nahi hota

Step-by-Step Privacy Risk

1. User data cloud me upload karta hai.

2. Data third-party server par store hota hai.
3. Weak access control ya attack hota hai.
4. Data leak/misuse hota hai.

5. User privacy damage hoti hai.

Diagram

User Data
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Cloud Provider
!

Storage / Processing
!

Privacy Risk
!

Data Leakage / Misuse

Real-Life Analogy

Apni diary kisi aur ke locker me rakhna. Agar locker owner trusted nahi hai, privacy risk hai.

Advantages of Privacy Protection

User trust increase hota hai

Legal compliance maintain hoti hai

Data misuse prevent hota hai

Business reputation improve hoti hai

Disadvantages / Challenges

e Complete control user ke paas nahi hota
¢ Cloud provider policy depend karti hai

¢ Cross-border data laws complex hote hain

Applications

¢ Healthcare records

e Banking data

e Student records

e Personal cloud storage

¢ Government data

Important Keywords



Data Privacy, Data Leakage, Insider Threat, Account Hijacking, Data Location, Access

Control

Conclusion

Cloud privacy issues user data ke misuse aur leakage se related hote hain. Strong encryption,

access control and legal compliance privacy protect karte hain.

8. Vulnerability Assessment Tools

Introduction
Vulnerability assessment tools cloud system ke weak points find karte hain.
Definition

A vulnerability assessment tool is a security tool used to scan, detect and report weaknesses

in cloud systems, networks and applications.

Why It Is Needed

Hackers weakness find karke attack karte hain. Assessment tools admin ko pehle hi weakness bata

dete hain.

Easy Explanation

Jaise doctor full body checkup karta hai, vulnerability tool cloud system ka security checkup karta

hai.
Step-by-Step Working

1. Tool cloud system scan karta hai.

2. Open ports and weak services identify karta hai.



3. Known vulnerabilities check karta hai.
4. Risk level assign karta hai.
5. Report generate karta hai.

6. Admin vulnerability fix karta hai.

Flow of Process

Cloud System
l

Scanning
l

Weakness Detection
l

Risk Rating

!

Report Generation

!
Fixing / Patching

Diagram
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Examples of Tools

¢ Nessus

e OpenVAS
e Nmap

¢ Qualys

e Nikto

Advantages

Weakness early detect hoti hai

Security improve hoti hai

Attack chances reduce hote hain

Compliance me help milti hai

Disadvantages

False positive aa sakte hain

Expert knowledge required

Tools costly ho sakte hain

Regular scanning required

Applications

Cloud audit

Network security testing

Web application testing

Enterprise security

Important Keywords



Vulnerability, Risk Assessment, Scanning, Security Audit, Patch Management, Threat

Detection

Conclusion

Vulnerability assessment tools cloud security me important role play karte hain by finding

weaknesses before attackers exploit them.

9. VM -Specific Security Techniques

Introduction
VM-specific security techniques specially virtual machines ko protect karne ke liye use hoti hain.
Definition

VM-specific security techniques are special methods used to protect virtual machines from

VM-level attacks, malware, data leakage and unauthorized access.

Why It Is Needed

Normal security techniques physical systems ke liye hoti hain, but VM environment me additional

risks hote hain jaise VM escape, VM cloning, VM sprawl.

Main Techniques

Technique Purpose

VM Isolation Ek VM ko dusri VM se separate rakhna
VM Hardening Unnecessary services remove karna
Snapshot Security Secure backup state maintain karna
VM Encryption VM disk/data encrypt karna

VM Monitoring VM activity observe karna



Technique Purpose
Secure Migration VM transfer ko secure banana

Sandboxing Risky code ko isolated environment me run karna

Step-by-Step Working

1. VM create hoti hai.

2. Unused services disable ki jaati hain.

3. Firewall and access control apply hota hai.
4. VM disk encryption hota hai.

5. Monitoring tool activity check karta hai.
6. Suspicious VM isolate ki jaati hai.

7. Backup/snapshot se recovery hoti hai.

Diagram
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Real-Life Analogy

Hospital me infected patient ko isolation ward me rakhte hain. Same way infected VM ko isolate

kiya jata hai.

Advantages



VM attacks reduce hote hain

Data leakage prevent hoti hai

Fault isolation improve hota hai

Recovery easy hoti hai

Disadvantages

o Extra resources lagte hain
e Management complex hota hai

e Misconfiguration risk hota hai

Applications

Cloud servers

Data centers

Enterprise virtualization

Testing environments

Secure application hosting

Important Keywords

VM Isolation, VM Hardening, Snapshot, Sandboxing, Secure Migration, VM Encryption

Conclusion

VM-specific security techniques virtual machines ko secure, isolated and reliable banati hain.

Cloud virtualization security ke liye ye very important hain.

{"4 Proper Comparison Table

Cloud Security Architecture vs VM Security



Point Cloud Security Architecture

Scope Complete cloud system
Protects Users, data, apps, network
Tools Firewall, IDS, encryption
Level Broad security design

Exam Importance | Very High

VM Security

Only virtual machines

VMs, VM disks, VM access

VM monitoring, hardening, snapshots
Specific VM-level security

Very High

Vulnerability Assessment vs Security Monitoring

Point Vulnerability Assessment
Meaning Weakness find karna

Time Periodic scanning

Output Vulnerability report
Purpose Prevention

Security Monitoring
Activity observe karna
Continuous checking
Alerts and logs

Detection

Secure Communication vs Encryption

Point Secure Communication
Meaning Data transfer ko secure banana
Includes HTTPS, TLS, VPN

Scope Communication channel

Relation Uses encryption

Which Is Better and Why?

Encryption

Data ko unreadable banana
AES, RSA etc.

Data protection method

Part of secure communication

Security me ek technique “best” nahi hoti. Best protection tab milti hai jab multiple techniques

together use hoti hain.

Best Cloud Security =

Architecture + VM Security + Encryption + Monitoring + V

ulnerability Assessment



For exam likho:

Layered security approach is better because it protects cloud system at multiple levels such

as user level, network level, application level, data level and virtual machine level.

¢4 Most Important 7-Mark Questions

. Explain cloud security architecture.

. Explain virtualization security.

. Explain VM threats.

. Explain trusted cloud computing.

. Explain secure communication in cloud.
. Explain VM security recommendations.
. Explain privacy issues in cloud.

. Explain vulnerability assessment tools.
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. Explain VM-specific security techniques.

Most Important 14-Mark Questions

. Explain cloud security architecture with diagram, components and advantages.
. Explain virtualization security management and VM threats in detail.

. Explain privacy and security issues in cloud computing.

. Explain trusted cloud computing with working and applications.

. Explain secure execution environment and secure communication in cloud.

. Explain VM security techniques and recommendations.
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. Explain vulnerability assessment tools with working process.

@ PYQ-Based Expected Questions



Very High Probability

Cloud Security Architecture

Virtualization Security

VM Threats

Privacy Issues in Cloud

High Probability

Trusted Cloud Computing

Secure Communication

VM Security Recommendations

Vulnerability Assessment Tools

Medium Probability

e VM-Specific Security Techniques
e Secure Execution Environment

¢ Security Monitoring

One-Night Revision Notes

CIA Triad = Confidentiality + Integrity + Availability

Authentication = Identity check

Authorization = Permission check

Encryption = Data ko unreadable banana

Firewall = Unauthorized traffic block karta hai
IDS = Attack detect karta hai

Hypervisor = VMs ko manage karta hai

VM se host attack

VM Escape
VM Sprawl

Trusted Cloud = Secure and reliable cloud

Unmanaged VMs ka increase



Vulnerability Tool = Weakness find karta hai
Secure Communication = HTTPS/TLS/VPN

«* Smart Study Plan

2-Hour Strategy

30 min: Cloud Security Architecture

25 min: Virtualization Security + VM Threats
25 min: Privacy Issues + Trusted Cloud

20 min: Secure Communication

20 min: Vulnerability Tools + VM Techniques

5-Hour Strategy

1 hour: Cloud Security Architecture

1 hour: Virtualization Security and VM Threats

1 hour: VM Security and VM Techniques

1 hour: Privacy, Trusted Cloud, Secure Communication

1 hour: PYQ questions + diagrams + revision

One-Night Priority
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. Cloud Security Architecture
. Virtualization Security

. VM Threats

. Privacy Issues

. Secure Communication

. Trusted Cloud

. Vulnerability Tools

. VM Security Techniques



-~ Memory Tricks

CIA = Cloud security ka base
C = Confidentiality

I = Integrity

A = Availability

VM Safe Formula:

Patch + Password + Firewall + Encryption + Monitoring

Security Architecture:

User — Auth — Firewall — App — Data

Vulnerability Tool:

Scan — Detect — Report — Fix

VM Threats:
Escape, Sprawl, Theft, Malware, Hypervisor Attack

%’ Topper Answer Writing Tips

For every 7-mark answer, write:



Definition
Need

Diagram
Working
Advantages
Applications

Conclusion

For every 14-mark answer, write:

Definition
Introduction

Need

Architecture / Diagram
Components

Working Steps

Threats / Issues
Advantages
Disadvantages
Applications

Conclusion

Underline these keywords:

Confidentiality, Integrity, Availability, Authentication, Authorization, Encryption, Firewall,
IDS, Hypervisor, VM Isolation, VM Escape, Vulnerability Assessment, Secure

Communication

Simple diagram zaroor banana. Diagram weak answer ko bhi strong bana deta hai.



