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What is hash function ? Discuss SHA-512 with all required steps,
round function and block diagram.

Hash Function Basics:

Definition: A cryptographic hash function transforms an input into a fixed-size string called
the hash value.

Representation: It is denoted as h = H(M), where M is the message, and H(M) is the hash
value.

Usage: Hash values are added to messages during transmission, and receivers authenticate
by recomputing the hash.

Properties of Ideal Hash Function:

» Easy to calculate hash for any data.
e Difficult to calculate a text with a given hash.
 Highly unlikely for two different messages to have the same hash.

Working of SHA-512:;

Input Length: Takes messages less than 27128 bits, produces a 512-bit message digest.
Steps in Processing:

e Step 1: Padding: Add padding to the message, making it 64-bits short of a multiple of
512.

» Step 2: Append Length: Append the length of the message (excluding padding) as a
64-bit block.

» Step 3: Divide into Blocks: Split the message into 512-bit blocks.

» Step 4: Initialize Variables: Five chaining variables (A-E) are initialized for a 160-bit
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message digest.
» Step 5: Process Blocks: The main algorithm processes each block.

Round Function:

1. Definition: Computes a new value for variable A, shifting all working variables once per
round.

2. Calculation: Involves a five-operand addition modulo 2”32, with operands based on
input words, round-dependent constant (Kt), and current message word (Wt).

SHA-512 Block Diagram:

1. Components:
* SHA1 Engine: Applies SHAL loops on a 512-bit message block.
» Padding Unit: Splits input into 512-bit blocks and pads the last block.
2. Processing Time: Each 512-bit block processed in 82 clock cycles, achieving a bit-rate

of 6.24 Mbps/MHz.
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Explain briefly computer security. How you will design the policies for information
security within an organization ?

Which components of the computer system need to be secure ?

Discuss the goals of computer security system.

Describe the problems related with computer security.

Explain security measure taken to protect the system.

How can an organization protect its computer system hardware ?

What are the advantages and disadvantages of computer security ?

Write short note on security policy used for computer systems.

Discuss different security models in details.

What are the advantages and disadvantages of Biba Model ?

Discuss the security mechanism used to provide security in computer system.

. What are the components of security policy ?

. Discuss various attacks in computer security.

. Write short note on server-side attack and insider attack.

. Differentiate between active and passive attack.

. Write a short note on marketplace for vulnerabilities.

. How can we defend zero-day vulnerabilities ?

. Discuss error 404 hacking digital India part 1 chase.

. Discuss control hijacking in computer security.

. Describe briefly buffer overflow attack.OR What is control hijacking with an example ?

Explain the term of buffer overflow in control hijacking.
How to prevent buffer overflow attack ?

Explain integer overflow attack.

How can we prevent integer overflow attack ?

What do you understand by format string vulnerabilities ?
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What is hash function ? Discuss SHA-512 with all required steps,
round function and block diagram.

How can we prevent format string vulnerabilities ?

How can we control hijacking attack ?

Define and explain the term confidentiality policy.

What is Data breach ?

What are the issues related Bell-LaPadula model?

Explain Discretionary Access Control (DAC).

Explain the issues related with DAC.

Describe Mandatory Access Control (MAC).

What are the problems related with MAC ?

What are the advantage and disadvantages of DAC and MAC ?
Differentiate between DAC and MAC.

Describe confinement principle in brief.

Describe detour used in Unix user ids and process ids.

Explain basic permission bits on non-directories and directories files.
Define SUID, SGID and sticky bits with basic difference.

Discuss confinement techniques in details.

Explain error 404 digital hacking in India part 2 chase.

What do you understand by VM based isolation?

Describe the types of VM based isolation.

Discuss briefly the term rootkit.

Explain the purpose of rootkit. What are the examples of rootkits ?
Explain various types of rootkits.

How can we prevent rootkits ?

What is Intrusion Detection System (IDS) ?

Explain the types of intrusion detection system.

Discuss the need of intrusion detection system.

Explain advantages and disadvantages of different types of IDS.
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What is hash function ? Discuss SHA-512 with all required steps,
round function and block diagram.

What are the features of intrusion detection system ?

What are the components of IDS ?

What is an intrusion detection system ? What are the difficulties in anomaly detection ?
Why is security hard ?

What is Access Control list (ACL) and also define what are the technologies used in
access control ?

Write short notes on Software Fault Isolation (SFl)i. Goal and solution, ii. SFI approach.
Explain briefly the term access control.

Describe different models of access control.

Discuss implementation of access control ABAC and MAC.

Briefly explain the uses of access control system.

What are the components of access control system ?

Discuss access control principle and security principle used for access control.
What are the characteristics and features of Unix ?

Differentiate between Unix and Windows.

What are the various issues in access control ?

Describe browser isolation.

Explain working of browser isolation.

Define browser isolation technology. What are browser isolation vendors ?

Define web security with its goals.

Explain threat modelling. What is its purpose?

Discuss threat modelling methodologies.

Explain tools used for threats modelling.

How to create a threat model ?

What is rendering ? Discuss rendering engine. List some rendering engine in web
browser.

Explain security interface framework.
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Describe cookies and frame busting.

Discuss web server threats in details.

Describe cross-site request forgery in details.

How can we prevent CSRF attack ?

When does CSRF attack takes place ?

Write short note on cross-site scripting (XSS).

Explain different ways used to prevent XSS.

Describe XSS vulnerabilities.

What is the principle of public key cryptography ? Discuss the applications for public
key cryptography.

Difference between symmetric and asymmetric key cryptography.

What are the advantages and disadvantages of RSA ?

Write a short note on hybrid cryptosystem.

Describe briefly the term digital envelope.

Explain the digital signatures.

Describe the steps used in creating digital signature.

Write a short note on Message Digest (MD) hash function.

What are the properties and requirements for a digital signature ?

Explain the variants of digital signatures.

What are the characteristics of SHA function ?

Discuss public key distribution. Describe the various schemes used for public key
distribution.

Discuss X.509 certificates in detail. What is the role ofX.509 certificates in
cryptography ?

Discuss X.509 digital certificate format.

What do you mean by PGP ? Discuss its application.

Discuss the steps that are followed for the transmission and reception of PGP
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messages.

Explain real world protocols.

List the basic terminology used in cryptography.

Discuss the functionality of S/MIME.

What is email security ?

What is an email certificate ?

What is Transport Layer Security (TLS) ?

What are the components of TLS ? Explain the working of TLS.

Explain internet protocol security (IPSec) in detail.

Write a short note on the applications of IP security.

What are the advantages of IPSec ?

What are the uses of IP security ?

Discuss components of IP Security.

Explain the working of IP Security.

Describe briefly Domain Name Server (DNS).

How DNS security works ?

Explain the DNS security threats.

Discuss measures against DNS attacks.

Explain SSL encryption. What are the steps involved inSSL server authentication ?
What is DES ? Why were double and triple DES created and what are they ?
Write short note on secret key cryptography. Also list its advantages, disadvantages
and examples.

Define internet infrastructure. What are different internet infrastructures ?
Explain the advantages and disadvantages of in TCP/IP model.

Give a short summary of IP protocol functions.

Define routing protocols.

What are the types of routing protocols ?
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What is hash function ? Discuss SHA-512 with all required steps,
round function and block diagram.

Discuss the advantages and disadvantages of different routing protocols.
What do you mean by DNS ? Explain DNS rebinding attack.

How DNS rebinding work ?

Discuss the features of DNS rebinding attack.

How can we prevent DNS rebinding attack ?

Explain key management protocol

What are the advantages and disadvantages of key management protocol ?
What are the security and operational requirements forkey management protocol ?
Write a short note on VPN and tunnel mode.

Discuss link layer connection in TCP/IP model.

Write short note on firewall.

What is packet filtering firewall ? Explain its advantage and disadvantage.
Write short note on telnet.

Explain briefly fragmentation at network layer.

Write short note on proxy firewall.

Write short note on intrusion detection.

What is packet filtering firewall ? Explain its advantage and disadvantage.
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