Lecture 2: Reference Types and Semantics

CS 2110, Matt Eichhorn and Leah Perlmutter
August 28, 2025




Poll Everywhere

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

Word cloud: What are some of your favorite foods?
(opportunity to set up poll everywhere)



Announcements

* All-gender restrooms on campus!
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https://www.cornell.edu/about/maps/?overlays=AllGender&mapService=Google
https://www.cornell.edu/about/maps/?overlays=AllGender&mapService=Google
https://www.cornell.edu/about/maps/?overlays=AllGender&mapService=Google
https://www.cornell.edu/about/maps/?overlays=AllGender&mapService=Google

Announcements

* Assignment 1 (A1) released
osee course website --> Assignments

* Office hours starting today
osee course website --> About --> Office Hours
oCampus maps: CIS

* Anonymous feedback form tinyurl.com/2110-feedback
oCan be found on course homepage
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https://courses.cis.cornell.edu/courses/cs2110/2025fa/
https://courses.cis.cornell.edu/courses/cs2110/2025fa/
https://tinyurl.com/2110-feedback%C3%A2%E2%80%A2%E2%80%B0
https://tinyurl.com/2110-feedback%C3%A2%E2%80%A2%E2%80%B0
https://tinyurl.com/2110-feedback%C3%A2%E2%80%A2%E2%80%B0

Today's Learning Outcomes

1. Explain how Java stores and references objects in memory.

2. Use the Java documentation to locate a method for a desired
behavior and successfully incorporate that method into a program.

3. Draw object diagrams to visualize reference types.

4. Write Java programs involving arrays that utilize syntax for indexing
and array literals.

5. Write and execute code in Java that uses program arguments.
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Objects
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Interlude: Computer Memory

* Memory is aphysical place in the computer
hardware where data is stored
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Java Library Documentation

-

public static void main(String[] args) {
String strl = "Computer Science";
int pos = strl.indexOf(' ') ;
String str2 =

System.out.print(str2) ;
}

.
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Instance Methods

* Virtualfield trip: Java Library Documentation!
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https://docs.oracle.com/en/java/javase/21/

Java Library Documentation

-

bli tati 1d 1n (Stri
public static vozl."‘1;12.:!'.1‘11(,‘7 8r:|.ng'[] args) {

<

String str2 = Stril. sdostring (D, Dob>r

System.out.print (str2) ; ~/ 7

public String substring(int beginIndex, int endIndex)

Returns a string that is a substring of this string. The substring begins at the

specified beginindex and extends to the character at index endindex - 1. Thus the length
of the substring is endindex-beginindex.

.

String strl = "Computer Science";
int pos = GELd, indexof (p; # S«

°
14
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https://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/lang/String.html

Diagramming (execche

‘Eor e Shdent /'>

-

public static void main(String[] args) {
String strl = "Computer Science";
int pos = strl.indexOf(' ');
String str2 = strl.substring(0,pos);
System.out.print(str2) ;

.
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static int countChar (String str, char ch) {

for (int 1 = 0; 1 < str.length(); i++) {
if (str.charAt(i) == ch) {
count += 1;

}

return count;

}

public static void main(String[] args) {
System.out.print("Enter some text: ");
String text;
try (Scanner sc = new Scanner (System.in)) {

text = sc.nextLine();

}
int count = countChar (text,'a');
System.out.print("The text you entered contains " + count + "
System.out.print((count == 1) ? "." : "s.");

\1

rpublic class CountChar { Refe rence
int count = 0; Semantics

'alﬂ);
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Reference Semantics ©of meted calls
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null
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Arrays
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Array indexing

index—a number that spegifies a specific}: cell of an array
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Array literals

0t (7 class D= new ey $2., 1, 1,05
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Reference

import java.util.Arrays;

public class Arguments { Semantics
public static void assignArray(int[] nums) { (rEViSited)
nums[@] = 99; Ne} Covestd in
} .
public static void assignNum(int num) { cAass, Ty '+)
num = 99;
}

public static void main(String[] args) {
int num = 0;
assignNum(num);
int[] nums = new int[]{0, 0, 0};
assignArray(nums);
System.out.println("num: " + num + ", nums: "
+ Arrays.toString(nums));

}
. J
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Reference

import java.util.Arrays;
public class Arguments {

public static void assignArray(int[] nums) {
nums[0] = 99;

public static void assignNum(int num) {
num = 99;

}

public static void main(String[] args) {
int num = 0;
assignNum(num);
int[] nums = new int[]{0, 0, 0};
assignArray(nums);

+ Arrays.toString(nums));

}
-

System.out.println("num: " + num + ", nums: "

Semantics
(revisited)

} PollEv.com/2110fa25
Ortext2110£fa25to 22333
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Poll Everywhere

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

Placeholder: Pass by reference vs pass by value

num: 99, nums: [99, 0, 0] (A) num:99, nums:[0, 0, 0] (B)

num: 0, nums: [99, 0, 0] (C) num:0,nums:[0, 0, O] (D)



import java.util.Arrays;

public class Arguments {
// assume nums has at Lleast one element
public static void assignArray(int[] nums) {

nums[@] = 99;

}

public static void assignNum(int num) {
num = 99;

}

public static void main(String[] args) {
int num = 0;
assignNum(num);
int[] nums = new int[]{0, ©, 0};
assignArray(nums);

System.out.println("num: " + num + ", nums:
+ Arrays.toString(nums));

\

// print out num and a string representation of nums

C‘S_'p&'-e - Diogrmmming 3
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Reference Semantics (revisited)
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Neot Coveed in
Arrays of reference types S Sl

String[] words = new String[3]; See (ecture noles,

words[l] = "apple";
words[0] = words[1];
words|[l] = "banana';

words[2] = words[0].substring(0,3);
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Multidimensional arrays Net coveced i
clags.  Please

See (eckwnre nofes,
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Metacognition

* Take 1 minute to write down a brief summary of what
you have learned today
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2, Coding Demo: Program Arguments &

(also known as command line arguments)

* Text entered as program arguments will be passedin to the
main method.

* Maintakesin aparameter String[] args | -
Name: Wordell Store as project file
* Length of the array will be the number of words in program N oty aptons -
arguments java 21 SDK of v -ea
* Each array element is one of the words c52110. Wordell
[ Program arguments ]
*/ CLI arguments to your application. \R
77 e s o ® i i O Vg @
L\ aln ( Working directory: /Users/leah/work/2110-student/a1
> Run 'Wordell.main()' ~4F10
. 3 ( Environment variables: = Environment variables or .env
{* Debug 'Wordell.main()'
Separate variables with semicolon: VAR=value; V...
@ Run 'Wordell.main()' with Coverage
= ne Open run/debug tool window when started
(13 Profile '‘Wordell.main()" with 'IntelliJ Profiler'
Modify Run Configuration... { Code Coverage Modify v
- WA TIWAT uMOde
= J
? Cancel “
} else {
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Announcements

* Assignment 1 (A1) released
osee course website --> Assignments

* Office hours starting today
osee course website --> About --> Office Hours
oCampus maps: CIS

* Anonymous feedback form tinyurl.com/2110-feedback
oCan be found on course homepage
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