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Matt Eichhorn

* PhD (Applied Math) at Cornell
* BS (Computer Science, Math)

Teaching:
« CS2110,CS 2800, ENGRI 1101

Research:

* Algorithm Design: optimization with unknown /
random inputs

» Statistics on networks: how do interventions
cascade through populations

Interests:
* Crosswords / other puzzles, origami, Buffalo Bills
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Goal of CS 2110: Write Better Code

What makes code better ?
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Course Logistics

Everything you need is linked from our course website

courses.cis.cornell.edu/courses/cs2110/2026fa/

(find a link on our Canvas page)

e Syllabus, installation/style guides, etc. E - 1E
i

» Slides and demo code (after lecture) o H-

* Lecture Notes (with interactive exercises)

* Discussion (mostly after sections) Ei
* Assignments

 Grades
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Class Norms

Prioritizing Effort and Integrity:

Assignments are designed for their learning benefit, not their end product
Be pragmatic and transparent with generative Al use

Adhere to the course collaboration policy (syllabus)

Mutual Respect:

We all are here with the same goals

Communicate kindly/supportively to peers and course staff
Let us know if anyone behaves disrespectfully

Inclusivity:

We come with different backgrounds and needs
Everyone in the course is meant to be here

Let the course staff know how we can best support you
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Learn by Challenging Yourself
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Let the learning begin!



Today's Learning Outcomes

1. Explain the process of compilation and the benefits of statically
typed programming languages.

2. Determine the static type of an expression involving one of more
operators, method calls, and/or implicit/explicit type coercions.

3. Visualize the state of the runtime stack in a program involving
multiple method calls.

CS 2110 Lecture 1: Introduction August 25, 2026



Poll Everywhere

PollEv.com/javabear text javabear to 22333

What is your "go to" programming language?

Java 15 % (A) Python 61 (B)
C/C++ 1% (C) Matlab 0 % (D)
Javascript / Typescript 2 7 (E) R I 7 (F)

Something Else | 7 (G)



A Basic Python Program

1 def days_to_minutes(days):

2 hours = 24 x days

3 minutes = 60 * hours

4 return minutes S*Qr'} here

5

6 if __name__ == "__main__":

7 print("Enter a number of days: ", end="")

8 days = input() # get user input from the console

9 mins = days_to_minutes(days)

10 print("There are " + mins + " minutes in " + days + " days.")

If we run this program and type "3" into the console, what will be its output?
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Poll Everywhere

PollEv.com/javabear text javabear to 22333

If we run this Python program and type "3" into
the console, what will be its output?

There are 1440 minutes in 3 days. (A)
There are 4320 minutes in 3 days. (B)
(The program will crash because of an error) (C)

Something else... @



A Basic Python Program

1 def days_to_minutes(days):

2 hours = 24 % days R— e,xP¢°+""} a qumber

3 minutes = 60 *k\hours .

4 return minutes W\ ,epe,feg 54ring -Coacq{e-ﬂ*"’";

5 not wmultiplication

6 if __name__ == "__main__":

7 print("Enter a number of days: ", end="") days 15 String, not
8 days = input() # get user input from the consolel_/ 0 Number.

9 mins = days_to_minutes(days)

10 print("There are " + mins + " minutes in " + days + " days.")
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Dynamic vs. Static Typing

The type of a variable (or expression) determines its possible values and
how it can be used within a program.

Dynamically Typed Languages: Tafer Variable {ypes at cuatime

(PYH"W’) - shorter CoJc/ but  less "gqfe“

Statically Typed Languages: Types ace chewed before code 1§ run
(Tava)

%OP‘IQV\ re?,-.‘.NS Q,}(Plic:f' '}Vt)e JM
by pra&(qMMer
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& Coding Demo: Translation to Java =

(We include slides like this one in case you want a place to take notes during/about the demo.)
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Compilation

= Intermediary "code translation" step that happens before code runs

.clasg
wrce : c
Szodr; (—OMP"E— files execute
.——ﬁ ‘>
ntecocet
(Tava) (by"‘ttoa[&) (in <P )

Dq,,,r,‘nj the comp:lation, }tlue compiler checXS +~1Pes

(ang other ’r‘ﬂwys) and performs  optimizatiogs on
\,Du)r code«-
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Expressions

= units of code with an assigned type and value

v\
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Statements and Assighment

A statement is a unit of code that describes an action the program
should take (i.e., it produces a side effect).

Ex. Assignment Statements
/] store RHS value into LHS  coutainer

int x= 7 —
% iab (7
X= X + 3; \overwf‘”’e
A~ ““r
store \'L,\_'_’L X int

o int, vatue =[O0
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Primitive Type Coercion

Most built-in java operators preserve primitive types.

3+ =5 7 3.0 +4yo0 — 7.0
- i A~ ——— S
iat ot raf douwble  double double

Coercion alters the type of an expression. It comes in two forms:
* coelc.on affe.ts

Implicit (widening):; - 3+Y0D —30 +H40 =70 expression evalotion,

in'|' double dowble dowble  Jouple bt doesat  charge
vmdcr[ymj Varigyples
sVl"' ;‘4"' nﬂf’ b %= ) .
doub e Y =% ,
(dowvle) 7/2 = 7.0/ 2\—:‘_7—._0/7/2.0 - 3.5 it
dowbch valse =7.0 widen'mj y. double
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Poll Everywhere

PollEv.com/javabear text javabear to 22333

What is the (static) type of the highlighted expression?

e R

1 1int x = 6;
2 boolean y = true;
3 double z = 4.3; int (A)
4 System.out.print(x > 2 x z & vy);

x\We dida't get 3o dhig da cless, boolean (B)
bat T left it here i you'd l:u‘e
Yo q‘rfemp{- it. Ansuer on  next clhide. double (C)

String (D)



Poll Everywhere

PollEv.com/javabear text javabear to 22333

What is the (static) type of the highlighted expression?

&Y

7~

1 int x = 6;
2 boolean y = true;
3  double z = 4.3; int (A)
4 System.out.print(x > 2 x z && y);
) w W Y — g
¢ iler does o b iak dooble  poolean boolean @
OMP(: : . .
lot Wark e : Aoubl&
Rigure wub tepesl double (C)
boolean
\___o\r /

bool€an Str‘lng (D)



Program Execution

doa't 1qpicaily 4rav ccossed
eut, Just 0a thiy skje
* Calling a method creates a call frame on the runtime stack

 Starts by calling the main() method

Runtime Stack

* The call frame has an entry (variable box) for every o~

parameter/local variable in the method. af. fiaF
* Inner method calls "stack up" call frames SO &4 Jouple ‘]@
e Call frames are destroyed when methods return
Ex. .. main (Steing T2 args) § beole ﬁ(s;*of-){ acgs’ $teing £ [
. whle = b.
int x= ° / Lo
n X 7J "e"“rﬂ a >+} XK. 2t

boolean b= ‘F(X)/ mainl)

3 3 b. beolean
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Diagramming our Code

Runtime Stack
1 public class Convert {
2 static int daysToMinutes(int days) {
3 int hours = 24 x days;
4 int minutes = 60 * hours;
5 return minutes;
6 e
7
mss‘,Si-r.'aJ[] 8 public static void main(String[] args) {
9 Scanner sc = new Scanner(System.in));
sc'. Scanner .o 10 int days = sc.nextInt();
ma'm() ik 11 int mins = daysToMinutes(days);
days. 11 12 System.out.print(..);
13 Iy
wins® int 14 3y
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Diagramming our Code

Runtime Stack
1 public class Convert {
2 static int daysToMinutes(int days) {
3 int hours = 24 x days;
4 int minutes = 60 * hours;
5 return minutes;
6 }
7
arss'_S{-r;aJ[] e 8 public static void main(String[] args) {
9 Scanner sc = new Scanner(System.in));
sc’. Scaaner . oo 10 int days = sc.nextInt();
ma'm() o 11 int mins = daysToMinutes(days);
days. int 3 12 System.out.print(..);
13 b
wmins: int 14 1}
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Diagramming our Code

Runtime Stack

1 public class Convert {
dnyS'. st 2 static int daysToMinutes(int days) {
3 int hours = 24 x days;
dqysToM:m'teS() wours® ink 4 int minutes = 60 * hours;
5 return minutes;
wmiaules. inf 6 }
7
"'35"S+".‘J[] e 8 public static void main(String[] args) {
9 Scanner sc = new Scanner(System.in));

sc. Scanner e 10 int days = sc.nextInt();
ma'm() o 11 int mins = daysToMinutes(days);
days. int 3 12 System.out.print(..);
13 }
wins: int 14}
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Diagramming our Code

Runtime Stack

1 public class Convert {
Aqys', vt 3 2 static int daysToMinutes(int days) {
3 int hours = 24 x days;
dqyg,ToM:m'leS() houwrs® inf 4 int minutes = 60 * hours;
5 return minutes;
miauwies: inf 6 b
7
mss'_s-}r.-.a[] e 8 public static void main(String[] args) {
9 Scanner sc = new Scanner(System.in));
sc. Scanner Cee 10 int days = sc.nextInt();
. 11 int mins = daysToMinutes(days);
main () days. int 3 12 System.out.print(..);
13 b
wins® int 14}
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Diagramming our Code

Runtime Stack

1 public class Convert {
dnys’. vt 2 static int daysToMinutes(int days) {
3 int hours = 24 x days;
dqy5ToM;m1e5() howrs: inf 722 4 int minutes = 60 x hours;
5 return minutes;
minuies. inf 6 }
7
qr3515+r;43[] . 8 public static void main(String[] args) {
9 Scanner sc = new Scanner(System.in));
sc. Scanner e 10 int days = sc.nextInt();
. 11 int mins = daysToMinutes(days);
main () days. int 3 12 System.out.print(..);
13 }
wins: int 14 }
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Diagramming our Code

Runtime Stack

1 public class Convert {
dnys’. vt 3 2 static int daysToMinutes(int days) {
3 int hours = 24 x days;
daysToMZM'reS() howrs: int 22 4 int minutes = 60 % hours;
5 return minutes;
minuies. inf 4320 6 }
7
qr3515+r;43[] . 8 public static void main(String[] args) {
9 Scanner sc = new Scanner(System.in));
sc. Scanner e 10 int days = sc.nextInt();
. 11 int mins = daysToMinutes(days);
main () days. int 3 12 System.out.print(..);
13 }
wins® int 14 }
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Diagramming our Code

Runtime Stack

1 public class Convert {
2 static int daysToMinutes(int days) {
3 int hours = 24 x days;
4 int minutes = 60 * hours;
5 return minutes;
6 ks
7
q,as'_s{.,,-..a[] e 8 public static void main(String[] args) {
9 Scanner sc = new Scanner(System.in));
sc' Scaaner e 10 int days = sc.nextInt();
ma'm() o 11 int mins = daysToMinutes(days);
days. int 3 12 System.out.print(..);
13 }
wins’ int U320|4 14 }
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Diagramming our Code

Runtime Stack
1 public class Convert {
2 static int daysToMinutes(int days) {
3 int hours = 24 x days;
4 int minutes = 60 * hours;
5 return minutes;
6 }
7
8 public static void main(String[] args) {
9 Scanner sc = new Scanner(System.in));
10 int days = sc.nextInt();
11 int mins = daysToMinutes(days);
12 System.out.print(..);
13 }
14 | }
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