Lecture 9: Interfaces and Polymorphism

CS 2110
September 23, 2025




Today's Learning Outcomes

39. Implement an interface using a given state representation
according to its specifications.

40. Compare and contrast static types and dynamic types.
41. ldentify three scenarios where subtype substitution is permitted.

42. Explain the benefits of leveraging polymorphism in object-oriented
code.

43. Describe the principle of dynamic dispatch and the compile-time
reference rule.
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Real-World Interfaces
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Abstraction Barriers

1,\+er\74ccs Prcse«;l' an

abs}raction
and  clieat of a

parcief
573fem

vetueen .'Mflem,_,f”

How do

..I mike it t'qf/e.,

bC“h'nJ +Le .‘te’,e}‘7

i

[

Ph

API (‘(FP“C‘““"“' r’OJfammhj

source - code Viev ef class
iaterface) V-ew _5H+e (ep’&ber}a-}:on

— Wlai'\'wA 5734”‘1“5 o1 _ nNuariaats
specifteations - method bodies

CS 2110

Lecture 9: Interfaces and Polymorphism

September 23, 2025



Interfaces in Java
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2, Coding Demo: Account interface 2
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Implementing an Interface
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2 Coding Demo: CheckingAccountclass &
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Specifications and @Override
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2 Coding Demo: Client Code with Interfaces &
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Dynamic vs. Static Types
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The Compile Time Reference Rule
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Subtype Relationships
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Subtype Substitution
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Poll Everywhere

PollEv.com/2110fa25 text 2110£fa25 to 22333

Suppose thatB <: A. Which line of code will
compileifitisinserted "// HERE"?

no
static A foo(Bb){...} ) e
: A x = foo(a);
0. 10D
staticB bar(Aa){... } "":0“ N
a 4’;““"* B x = foo(b); X (B)

public static void main(...) { i bl ape

A a = new A(); Supetue £

' 15 A x = bar(b); ¢.

B b = new B(); i (0); .. (©)

} None of Them (D)




Polymorphism
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Jo

& Coding Demo: Many Accounts
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Dynamic Dispatch
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Poll Everywhere

PollEv.com/2110fa25 text 2110£fa25 to 22333

Given these type declarations (top), what happens
when we try to run the following client code (bottom)?

XCch.‘lc Tine Re(’ew«wc RHIB!

[ interface Phone {
void makeCall();

void sendText(); } Compiler Error (Line 1) (A)

class Pixel implements Phone { , ,
void makeCall() { ... } Compiler Error (Line 2) @

void sendText() { ... }
| void takePicture(){... } }

J \\

Runtime Error (C)

Phone myPixel = new Pixel();
myPixel.takePicture(); Runs OK (Dynamic Dispatch) (D)
19
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Dynamic vs Static Types: Big ldeas
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Reference Type Coercion
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Poll Everywhere

PollEv.com/2110fa25 text 2110£fa25 to 22333

Given the following type hierarchy and variable
declarations, which cast will not compile?

Cornel lian wpc%f'. not neeled, b~ ol
,/ﬂ R\ d = (CSDeptMember) s; (A)
EmpLoyee CSD\eptMember' Werks if ¢ =5 CSFacully
R « R f = (CSFaculty) c; (B)
) . \\ o ] — Co el t
CSFaculty CSStudent ey 6 d S LS Facul?y

e = (Employee) d; (C)
no, Stalewt cav'd ve Fnc\.]]7

Cornellianc; Employee €; CSFaculty f;
CSStudent's; CSDeptMember d; f = (CSFaculty) s; @
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