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Python Types

« Unlike most languages, we do not need to “declare"” variables

up front.
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Python allows types of variables to be unspecified and allocates
storage as necessary.
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Python Types

SIS (a1rgl, arg2) :
IRl + arg2 <. 10):

Belsmiit = “small”
SR (orgl + arg2 <.15)-
result = “medium”
else:

Fesult = 1000
return result;

EEaE £ (10, 1)
ek £ (15, 25)

What does this program do?

N ito.6), £(1. 1) =——Causesia ‘nuntimeeus

The interpreter decides whether operations “make sense” and types
are sometimes “inferred” automatically; it is also a safety net since
errors can be detected prior to machine code generation.



Language Platforms

Interpreted languages operate in an environment that provides
some language features “under the hood”.

nterpreter
Parse statements
Resolve ambiguities Machine
Report errors £ Instructions
Manage memory \

Statements

To CPU




Language Platforms

Compiled languages operate in a self-contained environment,
and generally do not have a “safety net.”

Compiler

Parse statements
Resolve ambiguities
Report static errors
Manage memory

Statements

To CPU



Variables and Types

Python doesn’t care about types, because the work of
checking that program statements make sense is left to the
Interpreter.

In other languages (Java, C/C++), these checks are not
performed to improve performance.

Thus strongly typed languages must have a way to declare
the types/size of data variables can hold.

Pytho Java

PR O - i as O

Al =w ki O dolbil ety E = =& 0 -

R[St D 43 1 i TRl s oS sia il

x = ‘abcdefgh’; String s = “abcdefgh’;
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Variables and Types

« Although Python doesn’t care about types, they exist:
numbers, strings, and lists.

« Java has the same types: int/short/long,
float/double, boolean, char.

« A variable name is simply a placeholder for a memory
address.

Memory
CIESE I () - 0
> T done: 1
1 =0 X: 2
done = False 3
#snapshot 4
while (!done) : ¥ 5
PA= Rl 1:6
done = (i > 2) 7
ebder = o] 0=
# snapshot
ANl ¢




Variables and Types

done:

Memory Memory
0 0
done: 1 done: 1
ErE 2 Dl )
3 3
3 4
=529 5
1:6 L ERTS
4 7
| |
' 8Bits
def £ () : 0
x =0 done: 1
IR0 DG
done = False 3
#snapshot 4
while (!done) : cis 6439
D= e L. L EAE
STo Tl R AP R Ti
AR
# snapshot |
return x |

8 Bits

Memory

8 Bits



Conditionals
Python

- condition>:

<block of statementss>
SR condition>:

<block of statements>
else:

<block of statements>

Java/C/C++

NG-condition>) |
<block of statements>
}
else if (<conditions) {
<block of statements>
}
else {

<block of statements>

}

For conditional statements,
the only real difference in
syntax between Python and
Java/C/C++ has to do with
scope declaration.

Java/C/C++ use braces to
delimit blocks of
statements, instead of
Indentation.

Also, in Java/C/C++ the
condition has to be
enclosed in parentheses.



Looping

Python

RSN L) <11st>:
<block of statements>

while (<condition>): Again, looping constructs
o bereteiene Tl g cul S s are fairly similar, except for
how scope Is defined.

-+
: Java(C/ C — . Java/C/C++ also have a
BENSnit>; <condition>; <increment:) { ) {474
<block of statementss do-while” construct that
} can be convenient at times.

while (<conditions>)
<block of statments>

}

do {
<block of statements>
} while (<conditions);




-Haretters- Methods

public increment (int 1)
return i+1;

|pub1ic- printHello ()

System.out.println (“Hello") ;
)

}

We must also declare the types of not only variables, but also of
functions (called methods in Java).




Everything Is a Class...

public class Hello {

llEiliic  static void main(Stringll] ‘args) {
System.out .println (“Hello World”) ;
}

}

A key difference between Python and Java is that, while Python allows
“optional” class declarations, in Java everything is a class.

That is, we cannot just execute a series of statements as in Python.
Instead, all program execution occurs through the invocation of a class
“Instance”.



Program Structure

Sipgertz"n,; B, C

B E Enie eoxeD ) .

e, v2, ...):

EEinE hello world!”

SlElmsnE ol L 72 )

lprint “goodbye world!”

L0 OIEE e Pvy = s 7

class HelloWorld (
eulonlal@ | penlel & (alate, wal Selaene o2t o )

plbifterSlich el oolicamn  yali e St 22

Erikveitel dmEih (dotloilc N AR a2l B

pubilic istatie fvei di mahin(Strsincpiinaics=
System.out.println (*hello world!”)
System.out.println (“goodbye world!”)

{

In Java, “everything is a class” so programs are initiated in the
main method of a class, and class files are “executed.”




Java Runtime System

[import --;

class HelloWorld { > .
sulolliie weilel i (dme s€l, clhens 52, 5o 0) { ava Ompl er

plubticlongigibeoliean il Sl oatay 20 SR
private int h(double zl, int z2, ...) {

public static void main(String [] args) {
System.out.println (*hello world!”)
System.out .println (“goodbye world!”)

To CPU




