Reference Type Coercion

Sometimes, the Compile-Time Reference Rule gets in the way, and we
need to "adjust the compiler's view" to access a behavior.

Accouat 544:035 = nhew 54\”"75 A“‘"""'}‘(”St\vfﬂgs“) 23OOOOJ 30);

(SQ\II"laS, .l’|+€fe.s‘- Rq-‘-c() + "0/0“)'

575i-em,ovn+.PrMHn J

Casting can allow us to adjust the compiler's view, but it's a bit subtle.
Casts can fail in different ways at different times.

At compile-time:
At runtime:
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Today's Learning Outcomes

40. Describe the principle of dynamic dispatch and the compile-time
reference rule.

41. Explain inheritance relationships and their benefits/drawbacks over
interfaces.

42. Given a parent class, use inheritance to develop one or more child
subclasses.

43. Determine the correct visibility modifier (public, protected, or private)
for a given field or method and justify your choice.

44. Suggest and/or carry out a refactoring on a piece of code, and explain
how it improves the code's maintainability.
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2 Coding Demo: Our Account Classes £

Adjustment from last lecture: CheckingAccounts have a monthly fee if their
balance drops too low.
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Repetitive "Code Smell”

CheckingAccount SavingsAccount

*Modsls  checking account inour personalfinance app.
liclos Checkingéccount mplementsAccount(

balance mus remain ab v ths amourt, incents, © prevent
the monthiyaccount fee.

publicstatc final it MNIMUM_BALANCE = 10000;

7+ The monthy account fee.*/
publicstatcfinal it ACCOUNT. FEE =500;

/% The hame of thisaccount.
private Sting name;

/+The currentbalance, incents of this account.
private nt balance;

The current monti'stransaction raport
private SténgBuider ransactons;

B
~Atempts & vansfor the specifed"amount’, ncents, #om this sccount
“to

“given” e .Otherwse, nochangs are made toether accoun tandio
iransacioni logicl Updates -chargefoo' baL'mcc drops b
= MINIMUM. BALANCE' - Roquires that " amount>

o

‘assartamount>0;

i (mount > hi. belance)
retunfaise; / insuffcient i o

)

rcongpccat dposFucs ot Transtrom” . rare)
returnfalse; / couldnot add nd:

private boolean chargoFee:

=

~Constructs achecking account withgiven” name’ and inal”balance’
2

publc CheckingAccount(Sting name, it balance) (
s naro =name;

~balance;

resefiransactonLoglt

“Reasigns thetransactonlog b a new” SrngBuider” object that
“contains s mon s intilaccount balance, andresets  chargeFec
ki

private void rseffransact onLog

s, chargpFee = this. bolance < MNIMUM BALANCE
thi.ransactions = new S ¥ ngBul doritl Balance:

1. chonpros i boince <MNIUM BALANGE,
t 3 (" Trm der )

this. ransactions.sppend{cents oString(amoun .
this. ransactions.append(“ 0°);
this.ransactions.appendireceningAccount. amell;
this. ransactions.append(\r);

“month, andits final balance. As a fina transaction for e onth, a
et

“* MINIMUM_BALANCE during the month.
2

@Owrive
e

s processMonthyFee!

i Fomsactos append el Boance:

the ransactions.append(\n') /newine
)

™
Canvrs thoghenumberof cens” o s Sigin"$XXC fomat

pw!!e static S¥ing cantsToStrinlint conts){
intdolars = cen /100;

@owride
public Strngname()
roturthis.nare;

)

@Owride
publcint babncel)
retun this. baiance;

=
“Doposits thespeciedamount”, incents, tothe balance ofthe
“account logs this ransaction withthe gvon  memo', and returns
*"true t0 indcate that thisdepositwas succesful Requres that
* amount> 0

4

ol e e
s amount

e vamsactors.ppani(*: Dapoi T

sactions.append(emol;

roturtrue; /e canalways add s o & checking account

)
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this. ransactions.append(\r';

roprt - Yanactons.prgl
S

retumreport
)

“Dobis the monthly account foe ! the balance il bolowthe
“miimum during e o
i

e wdrocesshoy el

i (i chargot

2 hecoun F
this. vansactions.appond(*- Wihdraw" ;.
thi. ransactions.appendcents oSIng ACCOUNT FEET)
this vansactions.append(iAccount Mainen ance Fee's
thisvansactions.append(\n');

7 Modets a savings acaount nour persanalfinance app./
public class SavingsAccount mplaments Account

7 Thersme ofths accurt. 7

private Sting na

7=Thocuent belancincaesof s sccrt.
private nt bala

/7 The curront (nominal AP ol this account.
private doutle ra;

/= The current montHs transaction roport
private StingBuilder transactons;

+Constriots savings account withgiven name’, intial”balance’,an dinterest” ste’
k2

public Savings Account(Sring name, it baance, doubls rate)(
his. nae

this.te =rate;
this.esetTansaction og(}
)

B

@i
IM’A\-:bunleummderFunﬂ!(k:cumlvacewmﬂncwm intamount)
‘assartamour

Fremmes e tarc
retumfaise; / insuffcient

Hrscavigaccout coposFunda(amun, ranfom" . rar)
//couldnot add inds

this.balance -=amourt;

this. yansactions.append’-

i Yansacine.cppanciconrs o SrRtaran
this.vansactions.append("to°);
this.ansactions.appendireceingAcount.nam):
his.vansactions.append(\1;

string’

month, andits final bakance. A5 il transaction fr e ronth,
ineretis aorueiothesccoun¢boe onthecurent ate

o —

g StringBuidr
*intiolaccount balance

private ol dresefTransact onLogl)
this.vansactions = newS ingBul derf il Balance:;
this.vansactions.append|centsToStringtfis. baancel
his.vansactions.append(\n'; / newine

)

* Convers theghvenmbr o cants” to a Stg i "SX0C format
e e S AT

intdolars =

s
return ($"+dollrs +. "+ (cents< 102°0": ) +conts}
)

ride
publicSringnare()
; 3
@eride
puslic it balancel) {
eturnths. batance;
)
“Rotis the curent (rominal)APRofths sccount
i
il dousn st
retumths.
)

™

amount’, incents,
logs s tansacton i hoghen” mama’,anrtuns 1" ol ckats
it deposi was success.Requres tha amocnt >

Gowrics

ublic boleandeposFunds(nt s, Sing o)
‘assart amount >

returntrue; /e can lways add nds to 8 savings account
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his.

tis.vansactions.append|Final Baance: )

i voractir. apendcons g borceli
this_vansactions.append(\r);

String report = this. vansactions. b Stinglk
this.@setTansaction og(}
retumreport;

)

*Adds the monthy iterest payent o the acwunt balnce.
7

priate oidaccrusMonthigh eresti)(
ntin erestAmount (i) (. balance * this. e / (12 100);
this.depositFundsiin BrestAmount, ‘Monthlyinteest @+ ths.at + 5%

Repetition bad
-Fo(‘-
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Inheritance

We can establish a new kind of subtype relationship, a subclass relationship,
between two classes using the extends keyword.
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2 Coding Demo: The Account Superclass £

* "Extract up" code that is common to all Account types
* Think about visibility modifiers
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Protected Visibility

Recall: Last week, we introduced two visibility modifiers

public: freely visible to every class, the "client interface"
private: visible only within the declaring class, fully encapsulated

With inheritance, we sometimes want a third option.

protected:
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2 Coding Demo: The Account Subclasses £

* ldentify "specialized" states/behaviors
* Inherit the rest
* Look for other "code smells”
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Method Overrides and Dynamic Dispatch

When we override a method in a subclass, we replace its definition
from the superclass.
- Myst have same Mmephod signatuce (name, parawmeters)

— must coaform to superclass specs  (and litel, cefae Yuem)

CS 2110 Lecture 10: Inheritance September 24, 2026 13




The super Keyword

Sometimes, we'd like to "dispatch up" to a superclass method definition.

Calling super.{(method name)() invokesthe next definition of
(method name) up in the type hierarchy.
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An Encapsulation Problem

public class Account {
/** Reassigns the transaction log to a new "StringBuilder object that
* contains this month's initial account balance. This method must be
*x called at the start of every month (i.e., from the constructor and
* during the execution of “transactionReport() ). *x/
private void resetTransactionLog() { ... }

public String transactionReport() { ... this.resetTransactionLog(); ... }

}

If the subclass overrides transactionReport() and doesn't call
super.transactionReport(), the Account class invariant breaks.
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Abstract Classes

Classes and interfaces are two "extremes"

class: complete definitions of all methods/fields, instantiable
interface: no method definitions (just signatures), no fields, not instantiable

abstract classes are a middle ground:
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(% Coding Demo: Our Final Refactoring (%

Commo” iaYeritasqce pattern.
Mok a wmethod ag ?’./\al and Yhwear add a@n gbstract
metWod callpaik withia its defiaition

X -\'ch\qi-Q c/he‘HMJ PQ‘H'ern"
000 For testing ADTs

x we'll gee again
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Type Hierarchies and Single Inheritance

Interfaces and inheritance let us build deep, complex type hierarchies

s . . .
student  Cornellian  Employee Java's single-inheritance rule:

VAR

/
Undergrad PhDStudent Faculty

I f

CS2110Student CSFaculty

Tlnheritance 1 Realization

Class (regulartext) Interface (italic text)
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