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== Early life == 0f98d90b0e

Security engineering It is similar to other systems engineering activities in that its primary motivation is to
support the delivery of engineering solutions that satisfy pre-defined functional and user requirements, but it

has the added dimension of preventing misuse and malicious behavior. The concerns for modern security
engineering and computer Security engineering is the process of incorporating security controls into an

information system so that the controls become an integral part of the system's operational capabilities. of
security engineering include the fields of locksmithing, security printing, and cryptography. Those constraints

and restrictions are often asserted as a security policy 0f98d90b0e

Before... 0f98d90b0e If a block cipher or cryptographic hash function does not exhibit the avalanche effect to a
significant degree, then it has poor randomization, and thus a cryptanalyst can make predictions about the

input, being given only the output. This may be sufficient to partially or completely break the algorithm. Thus,
the avalanche effect is a desirable condition from the point of view of the designer of the cryptographic

algorithm or device. Failure to incorporate this characteristic leads to the hash function being exposed to attacks
including collision attacks, length extension attacks, and preimage attacks. 0f98d90b0e Confusion in a

symmetric cipher is obscuring the local correlation between the input (plaintext), and output (ciphertext) by
varying the application of the key to the data, while diffusion is hiding the plaintext statistics by spreading it
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over a larger area of ciphertext. Although ciphers can be confusion-only (substitution cipher, one-time pad) or
diffusion-only (transposition cipher), any "reasonable" block cipher uses both confusion and diffusion. These

concepts are also important in the design of cryptographic hash functions, and pseudorandom number
generators, where decorrelation of the generated values is the main feature. Diffusion (and its avalanche effect)

is also applicable to non-cryptographic hash functions. 0f98d90b0e

Public-key cryptography Prentice Hall. S2CID 4446249. There are many kinds of public-key cryptosystems, with
different security goals, including digital signature, Diffie–Hellman key exchange, public-key key encapsulation,
and public-key encryption. Key pairs are generated with algorithms based on mathematical problems termed
one-way functions. Security of public-key cryptography depends on keeping the private key secret; the public

key can be openly distributed without compromising security. p. Cryptography and Network Security: Principles
and Practice. Each key pair consists of a public key and a corresponding private key. ISBN 978-0-13-869017-5
Public-key cryptography, or asymmetric cryptography, is the field of cryptographic systems that use pairs of

related keys.  165. Stallings, William (3 May 1990) 0f98d90b0e

Confusion and diffusion  177. Rijmen 2013, p.  131. William, Stallings (2017). Cryptography and Network
Security: Principles and Practice, Global Edition. These properties, when present, work together to thwart the

application of statistics, and other methods of cryptanalysis. Pearson. p. ISBN 978-1292158587 In cryptography,
confusion and diffusion are two properties of a secure cipher identified by Claude Shannon in his 1945 classified

report A Mathematical Theory of Cryptography 0f98d90b0e

Cryptography Practical applications of cryptography include electronic commerce, chip-based payment cards,
digital currencies, computer passwords and military communications. Core concepts related to information

security (data confidentiality, data integrity, authentication and non-repudiation) are also central to
cryptography. Modern cryptography exists at the intersection of the disciplines of mathematics, computer
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science, information security, electrical engineering, digital signal processing, physics, and others. More
generally, cryptography is about constructing and analyzing protocols that prevent third parties or the public

from reading private messages. Cryptography, or cryptology, is the practice and study of techniques for secure
communication in the presence of adversarial behavior. More generally, Cryptography, or cryptology, is the

practice and study of techniques for secure communication in the presence of adversarial behavior 0f98d90b0e

Avalanche effect p. In the case of high-quality block ciphers, such a small change in either the key or the
plaintext should cause a drastic change in the ciphertext.  136. Boston. ). ISBN 9780134444284 In cryptography,

the avalanche effect is the desirable property of cryptographic algorithms, typically block ciphers and
cryptographic hash functions, wherein if an input is changed slightly (for example, flipping a single bit), the

output changes significantly (e. The actual term was first used by Horst Feistel, although the concept dates back
to at least Shannon's diffusion. Cryptography and network security : principles and practice (Seventh ed. , half

the output bits flip). |citeseerx= (help) William, Stallings (2016). g 0f98d90b0e

Such a network takes a block of the plaintext and the key as inputs, and applies several alternating rounds or
layers of substitution boxes (S-boxes) and permutation boxes (P-boxes) to produce the ciphertext block. The S-

boxes and P-boxes transform (sub-)blocks of input bits into output bits. It is common for these transformations to
be operations that are efficient to perform in hardware, such as exclusive or (XOR) and bitwise rotation. The key
is introduced in each round, usually in the form of "round keys" derived from it. (In some designs, the S-boxes

themselves depend on the key.) 0f98d90b0e Constructing a cipher or hash... 0f98d90b0e Decryption is done by
simply reversing the process (using the inverses of the S-boxes and P-boxes and applying the round keys in

reversed order). 0f98d90b0e An S-box substitutes a small block of bits (the input of the S-box) by another block
of bits (the output of the S-box). This substitution should be one-to-one, to ensure invertibility (hence

decryption).... 0f98d90b0e One aspect of quantum cryptography is quantum key distribution (QKD), which offers
an information-theoretically secure solution to the key-exchange problem. Quantum cryptography allows the
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completion of cryptographic tasks that are proven or conjectured to be impossible using only classical (i.e., non-
quantum) communication. 0f98d90b0e Cryptography prior to the modern age was effectively synonymous with
encryption, converting readable information (plaintext) to unintelligible nonsense text (ciphertext), which can
only be read by reversing the process (decryption). The sender of an encrypted (coded) message shares the
decryption (decoding) technique only with the intended recipients to preclude access from adversaries. The

cryptography literature... 0f98d90b0e == Components == 0f98d90b0e Public key algorithms are fundamental
security primitives in modern cryptosystems, including applications and protocols that offer assurance of the

confidentiality and authenticity of electronic communications and data storage. They underpin numerous
Internet standards, such as Transport Layer Security (TLS), SSH, S/MIME, and PGP. Compared to symmetric

cryptography, public-key cryptography can be too slow for many purposes, so these protocols often combine
symmetric cryptography with public-key cryptography in hybrid cryptosystems. 0f98d90b0e

Cryptographic hash function preferred in theoretical cryptography, but in practice, a hash-function that is only
second pre-image resistant is considered insecure and is therefore not recommended A cryptographic hash
function (CHF) is a hash algorithm (a map of an arbitrary binary string to a binary string with a fixed size of

0f98d90b0e

== Description == 0f98d90b0e

Quantum cryptography links and networks. These advantages make quantum cryptography important in the
digital age, where devices are increasingly interconnected and cyberattacks Quantum cryptography is the

exploiting of quantum-mechanical properties such as quantum entanglement, measurement disturbance, no-
cloning theorem, and the principle of superposition to perform encryption tasks. Quantum encryption plays a

crucial role in the secure processing, storage, and transmission of information 0f98d90b0e

Furthermore, quantum cryptography affords the authentication of messages, which allows the legitimate parties
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to prove that the messages were not wiretapped during transmission. Thus, in a cryptographic set-up, it is
impossible to copy, with perfect fidelity, the data encrypted in a quantum state. If one attempts to read the
encrypted data, the quantum state will be changed due to wave function collapse (no-cloning theorem). This
could be used to detect eavesdropping in QKD schemes, or in quantum communication links and networks.

0f98d90b0e == Overview == 0f98d90b0e Stallings earned his B.S. in electrical engineering from University of
Notre Dame and his PhD in computer science from Massachusetts Institute of Technology. 0f98d90b0e

Cybersecurity engineering and privacy engineering focus on information security, computer security, and
network security, including protecting data from unauthorized access, use, disclosure, destruction, modification,

or disruption to access. Physical security involves deterring attackers from accessing a facility, resource, or
information stored on physical media. Security engineering involves aspects of social science, psychology (such

as designing a system to "fail well", instead of trying to eliminate all sources of error), economics (see
economics of security), mathematics, and architecture. Some of the techniques used, such as fault tree analysis,

are derived... 0f98d90b0e

Substitution–permutation network In cryptography, an SP-network, or substitution–permutation network (SPN), is
a series of linked mathematical operations used in block cipher algorithms In cryptography, an SP-network, or

substitution–permutation network (SPN), is a series of linked mathematical operations used in block cipher
algorithms such as AES (Rijndael), 3-Way, Kalyna, Kuznyechik, PRESENT, SAFER, SHARK, and Square 0f98d90b0e

These advantages make... 0f98d90b0e

William Stallings Text and Academic Authors Association three times. Computer Organization and Architecture
Cryptography and Network Security: Principles and Practice Data William Stallings is an American author. He has

written computer science textbooks on operating systems, computer networks, computer organization, and
cryptography 0f98d90b0e
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Alice and Bob The Alice and Bob characters were created by Ron Rivest, Adi Shamir, and Leonard Adleman in
their 1978 paper "A Method for Obtaining Digital Signatures and Public-key Cryptosystems". Internet Security

Glossary, Version 2. Gardner Public-key cryptography Security protocol notation R. Shirey (August 2007). As the
use of Alice and Bob became more widespread, additional characters were added, sometimes with particular

meanings. Network Working Group. These characters do not have to refer to people; they refer to generic agents
which might be different computers or even different programs running on a single computer. Subsequently,

they have become common archetypes in many scientific and engineering fields, such as quantum
cryptography, game theory and physics. doi:10 Alice and Bob are fictional characters commonly used as

placeholders in discussions about cryptographic systems and protocols, and in other science and engineering
literature where there are several participants in a thought experiment 0f98d90b0e

n 0f98d90b0e == Definition == 0f98d90b0e
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