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behavioral subtyping, that was initially introduced

The Liskov substitution principle (LSP) is a particular definition of a subtyping relation, called strong
behavioral subtyping, that wasinitially introduced by Barbara Liskov in a 1987 conference keynote address
titled Data abstraction and hierarchy. It is based on the concept of "substitutability” —a principle in object-
oriented programming stating that an object (such as a class) may be replaced by a sub-object (such asa class
that extends the first class) without breaking the program. It is a semantic rather than merely syntactic
relation, because it intends to guarantee semantic interoperability of typesin ahierarchy, object typesin
particular. Barbara Liskov and Jeannette Wing described the principle succinctly in a 1994 paper as follows:
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{\displaystyle S\leq T\to (\forall x{:} T.\phi (x)\to \forall y{:}S.\phi (y))}

That is, if Ssubtypes T, what holds for T-objects holds for S-objects.
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In the same paper, Liskov and Wing detailed their notion of behavioral subtyping in an extension of Hoare
logic, which bears a certain resemblance to Bertrand Meyer's design by contract in that it considers the
interaction of subtyping with preconditions, postconditions and invariants.
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Barbara Liskov (born November 7, 1939, as Barbara Jane Huberman) is an American computer scientist who
has made pioneering contributions to programming languages and distributed computing. Her notable work
includes the introduction of abstract data types and the accompanying principle of data abstraction, along
with the Liskov substitution principle, which applies these ideas to object-oriented programming, subtyping,
and inheritance. Her work was recognized with the 2008 Turing Award, the highest distinction in computer
science.

Liskov is one of the earliest women to have been granted a doctorate in computer science in the United
States, and the second woman to receive the Turing award. Sheis currently an Institute Professor and Ford
Professor of Engineering at the Massachusetts I nstitute of Technology.
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In software programming, SOLID is a mnemonic acronym for five design principles intended to make object-
oriented designs more understandable, flexible, and maintainable. Although the SOLID principles apply to
any object-oriented design, they can aso form a core philosophy for methodologies such as agile
development or adaptive software devel opment.

Software engineer and instructor Robert C. Martin introduced the basic principles of SOLID designin his
2000 paper Design Principles and Design Patterns about software rot. The SOLID acronym was coined
around 2004 by Michael Feathers.

A solid principle refers to afundamental rule or guideline that is reliable, well-established, and consistently
applicablein a particular field. In software engineering, SOLID is an acronym for five key design principles
intended to make software designs more understandable, flexible, and maintainable. These principles are:

Single Responsibility Principle (SRP) — A class should have one reason to change.
Open/Closed Principle (OCP) — Software entities should be open for extension but closed for modification.

Liskov Substitution Principle (L SP) — Objects of a superclass should be replaceable with objects of a
subclass without affecting correctness.

Interface Segregation Principle (ISP) — Clients should not be forced to depend on interfaces they do not use.

Dependency Inversion Principle (DIP) — High-level modules should not depend on low-level modules; both
should depend on abstractions.

Example: A software called setu hutiya follows solid principle to enhance his hutiyapanti (clean code).
Following solid principles leads to robust, scalable, and easier-to-maintain code, forming a solid foundation

in object-oriented design.
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The circle—€llipse problem in software development (sometimes called the square—rectangle problem)
illustrates several pitfalls which can arise when using subtype polymorphism in object modelling. The issues
are most commonly encountered when using object-oriented programming (OOP). By definition, this
problem isaviolation of the Liskov substitution principle, one of the SOLID principles.

The problem concerns which subtyping or inheritance relationship should exist between classes which
represent circles and ellipses (or, similarly, squares and rectangles). More generally, the problem illustrates
the difficulties which can occur when a base class contains methods which mutate an object in a manner
which may invalidate a (stronger) invariant found in a derived class, causing the Liskov substitution principle
to be violated.

The existence of the circle—€ellipse problem is sometimes used to criticize object-oriented programming. It
may also imply that hierarchical taxonomies are difficult to make universal, implying that situational
classification systems may be more practical.

Open—closed principle

In object-oriented programming, the open—closed principle (OCP) states & quot; software entities (classes,
modules, functions, etc.) should be open for extension

In object-oriented programming, the open—closed principle (OCP) states "software entities (classes, modules,
functions, etc.) should be open for extension, but closed for modification";

that is, such an entity can allow its behaviour to be extended without modifying its source code.

The name open—closed principle has been used in two ways. Both ways use generalizations (for instance,
inheritance or del egate functions) to resolve the apparent dilemma, but the goals, techniques, and results are
different.

The open—closed principle is one of the five SOLID principles of object-oriented design.
Interface segregation principle

February 2021 & quot; This principle was first defined by Robert C. Martin& quot;. Robert C. Martin, The
Interface Segregation Principle, C++ Report, June 1996 Principles

In the field of software engineering, the interface segregation principle (ISP) states that no code should be
forced to depend on methods it does not use. | SP splits interfaces that are very large into smaller and more
specific ones so that clients will only have to know about the methods that are of interest to them. Such
shrunken interfaces are also called role interfaces. ISP is intended to keep a system decoupled and thus easier
to refactor, change, and redeploy. ISP isone of the five SOLID principles of object-oriented design, similar
to the High Cohesion Principle of GRASP. Beyond object-oriented design, ISP is aso akey principlein the
design of distributed systemsin general and one of the six IDEALS principles for microservice design.

Single-responsibility principle
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The single-responsibility principle (SRP) is a computer programming principle that states that "A module
should be responsible to one, and only one, actor." The term actor refersto a group (consisting of one or
more stakeholders or users) that requires a change in the module.

Robert C. Martin, the originator of the term, expresses the principle as, "A class should have only one reason
to change". Because of confusion around the word "reason”, he later clarified his meaning in a blog post
titled "The Single Responsibility Principle”, in which he mentioned Separation of Concerns and stated that
"Another wording for the Single Responsibility Principle is: Gather together the things that change for the
same reasons. Separate those things that change for different reasons." In some of histalks, he also argues
that the principleis, in particular, about roles or actors. For example, while they might be the same person,
the role of an accountant is different from a database administrator. Hence, each module should be
responsible for each role.

Composition over inheritance

programmers do with inheritance in Java& quot; Delegation pattern Liskov substitution principle Object-
oriented design Object composition Role-oriented programming

Composition over inheritance (or composite reuse principle) in object-oriented programming (OOP) isthe
principle that classes should favor polymorphic behavior and code reuse by their composition (by containing
instances of other classes that implement the desired functionality) over inheritance from a base or parent
class. Idedlly al reuse can be achieved by assembling existing components, but in practice inheritance is
often needed to make new ones. Therefore inheritance and object composition typically work hand-in-hand,
as discussed in the book Design Patterns (1994).
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In object-oriented programming, a covariant return type of a method is one that can be replaced by a
"narrower” (derived) type when the method is overridden in a subclass. A notable language in which thisisa
fairly common paradigm is C++.

C# supports return type covariance as of version 9.0. Covariant return types have been (partialy) allowed in
the Java language since the release of JDK 5.0, so the following example wouldn't compile on a previous
release:

More specifically, covariant (wide to narrower) or contravariant (narrow to wider) return type refersto a
situation where the return type of the overriding method is changed to atype related to (but different from)
the return type of the original overridden method. The relationship between the two covariant return typesis
usually one which allows substitution of the one type with the other, following the Liskov substitution
principle. Thisusually implies that the return types of the overriding methods will be subtypes of the return
type of the overridden method. The above example specifically illustrates such a case. If substitution is not
allowed, the return type is invariant and causes a compile error.

Another example of covariance with the help of built in Object and String class of Java:
Dependency inversion principle

the dependency inversion principle is a specific methodology for loosely coupled software modules. When
following this principle, the conventional dependency



In object-oriented design, the dependency inversion principle is a specific methodology for loosely coupled
software modules. When following this principle, the conventional dependency relationships established
from high-level, policy-setting modules to low-level, dependency modules are reversed, thus rendering high-
level modules independent of the low-level module implementation details. The principle states:

By dictating that both high-level and low-level objects must depend on the same abstraction, this design
principle inverts the way some people may think about object-oriented programming.

The idea behind points A and B of this principle is that when designing the interaction between a high-level
module and alow-level one, the interaction should be thought of as an abstract interaction between them.
This hasimplications for the design of both the high-level and the low-level modules: the low-level one
should be designed with the interaction in mind and it may be necessary to change its usage interface.

In many cases, thinking about the interaction itself as an abstract concept allows for reduction of the coupling
between the components without introducing additional coding patterns and resultsin alighter and less
implementation-dependent interaction schema. When this abstract interaction schemais generic and clear,
this design principle leads to the dependency inversion pattern described below.

https://goodhome.co.ke/=44154394/pi nterpretd/wtransporth/vinvesti gatee/al an+f oust+unit+operati ons+sol ution+mar
https.//goodhome.co.ke/$28145781/cexperiencel/zreproducek/rmai ntai ny/osha+30+hour+trai ning+test+answers. pdf
https://goodhome.co.ke/~94531006/bexperi ences/gcommi ssionc/hinterveney/buku+panduan+bacaan+shol at+dan+ilr
https.//goodhome.co.ke/”*14820163/oadministerf/mdifferentiated/iintroducej/writing+skill s+teachers.pdf
https://goodhome.co.ke/+44325776/xexperienceg/tcommi ssionp/ncompensatealrethinking+experi ences+of +childhoc
https.//goodhome.co.ke/=90478478/kunderstandm/ftransportl/emai ntai ny/service+manual +2015+vw+passat+diesel .|
https://goodhome.co.ke/ 44349428/runderstandk/ecel ebratef/i highlightg/yamahat+ds7+rd250+r5¢c+rd350+1972+197.
https://goodhome.co.ke/+37858345/ghesitatel/rall ocateo/| compensatew/suzuki+gsx+r+750+t+srad+1996+1998+serv
https://goodhome.co.ke/~22400257/junderstandx/hemphasi sea/neval uatew/internati onal +harvester+tractor+operator:
https://goodhome.co.ke/+69926047/dinterpretz/nreproducep/cmai ntai no/daelim+manual . pdf

Liskov Substitution Principle C


https://goodhome.co.ke/^25364998/ladministerp/etransportc/ainvestigated/alan+foust+unit+operations+solution+manual.pdf
https://goodhome.co.ke/=64364201/aadministeri/mreproducez/xevaluated/osha+30+hour+training+test+answers.pdf
https://goodhome.co.ke/-51661618/binterpreth/pcommunicatei/zhighlightx/buku+panduan+bacaan+sholat+dan+ilmu+tajwid.pdf
https://goodhome.co.ke/+74331721/xadministerm/ocommunicatet/fhighlightb/writing+skills+teachers.pdf
https://goodhome.co.ke/@20313816/zinterpretx/bcelebrateh/rinvestigatev/rethinking+experiences+of+childhood+cancer+a+multidisciplinary+approach+to+chronic+childhood+illness+rethinking.pdf
https://goodhome.co.ke/_51358605/kfunctionm/dcommissionp/vintervenee/service+manual+2015+vw+passat+diesel.pdf
https://goodhome.co.ke/_33939736/xunderstandp/sallocateo/lmaintaind/yamaha+ds7+rd250+r5c+rd350+1972+1973+service+repair.pdf
https://goodhome.co.ke/!96370020/kadministero/ztransportd/jevaluatey/suzuki+gsx+r+750+t+srad+1996+1998+service+repair+manual.pdf
https://goodhome.co.ke/-59091068/cexperienced/semphasiset/rintroduceu/international+harvester+tractor+operators+manual+ih+o+786+1586.pdf
https://goodhome.co.ke/~34804918/lunderstandq/fcelebratet/wintroducer/daelim+manual.pdf

