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@ PO II Eve ryWhere pollev.com/naomila

Ok, we’re pretty much done with C++. What

was your favorite part?
(No sarcasm pls, I’'m being earnest)

Destructors!

Constness all over the place

Smart pointers taking care of my bizness
STL containers just holdin’ stuff

none of these i hated it
none of these(it was something else and i promise i will email
naomi what it was, naomila@uw.edu)

IOMmMOO®>
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Administrivia

+ Ywork on hw3 Pthis Hweekend
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Lecture Outline

+» C++ Conversions
% C++ Casting
+ Sneak Peak: Networking!

>

» Reference: C++ Primer §4.11.3,19.2.1

CSE 333, Spring 2026
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Implicit Conversion

L20: C++ Conversions and Casting;

Networking Sneak Peak

+~ The compiler tries to infer some kinds of conversions

" When types are not equal and you don’t specify an explicit cast, the compiler looks for an

acceptable implicit conversion

ku"ol")&i‘('(/
/ (ov(\)j Aeu(\

(void Bar (std::string x);
@

void Foo() {

int x = 5.7 // conversion,

A—"
gﬁgr C = X5 // conversion,
Bar("hi"); // conversion,
} '

|

C?Ioat -> iﬁE\

(const charx) -> string
%

J

CoNVR(Sinn
Ofe_roj" o N

CSE 333, Spring 2026



WA/ UNIVERSITY of WASHINGTON L20: C++ Conversions and Casting; Networking Sneak Peak CSE 333, Spring 2026

Sneaky Implicit Conversions

+ (const charx*)to string conversion?

= |f a class has a constructor with a single parameter, the compiler will exploit it
to perform implicit conversions Aof'q ‘A MM

= At most, one user-defined implicit conversion will happen ; Mf\ (cTy Con V&SN
"'"> - Cando 1nt = Foo, butnot int - Foo —» Baz / Ff"/"\ ‘f\"’ h}, F
l o 606

[ class Foo { 4‘___,//’

{ \ T =g=pFoo(int xi) + x(x1) { } Foo (S\qorf X:)
int x;

+s ) .
) N
%Q:Bgcfﬁo(o £) {(:))|

return f.x; ' Q%F[rc—(u’/
) - (Z Cohulrsen

int main(int argc, char*xx argv) {
return Bar(5); // equivalent to return Bar(Foo(5));
}
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Avoiding Sneaky Implicits

L20: C++ Conversions and Casting; Networking Sneak Peak CSE 333, Spring 2026

+» Declare one-argument constructors as exp L1c1t if you want to disable them

from being used as an implicit conversion path
= Usually a good idea

class Foo {

public:
explicit Foo(int xi) : x(xi) { }
int Xx;

b3

int Bar(Foo f) {
return f.x;

}

int main(int argc, charxx argv) {
return Bar(5); // compiler error

}
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Lecture Outline

+» C++ Conversions
% C++ Casting
+ Sneak Peak: Networking!

«» Reference: C++ Primer §4.11.3,19.2.1
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Explicit Casting in C New -Tybe (chﬁ)

+ Simple syntax:[lhs = (new_type) rhs;]
+~ Used to:

Uod #
/——-} Convert between pointers of arbitrary type f
- Doesn’t change the data, but treats it differently

-~ Forcibly convert one primitive type to another
 Actually changes the bit-level representation

« You can still useC-style casting in C++, but you shouldn’t

= C++ gives us tools to make your intent much more clear
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Casting in C++

+» C++ provides an alternative casting style that is more informative:
" static_cast<to_type>(expression)
" dynamic_cast<to_type>(expression)

=2 ( ¢
" const_cast<to_type>(expression) \—O “UPQ> Q>‘P(Q55 74

" reinterpret_cast<to_type>(expression)

+ Always use these in C++ code
" Intentis clearer
= Easier to find in code via searching

10
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staticcast.cc

. 4 N
static_cast class A {
— @ public:
int x;
» Sstatic cast can convert: b
= Pointers to classes of related type Cla;i B
public:
- Compiler error if classes are not related float x;
ﬂ—-/j Dangerous to cast down a class hierarchy b
= Casting between voidx and Tx sless & 8 Ul (B o
. _— — public:
" Non-pointer conversion char x;
- e.g., floattoint L
. ] void Foo() {
+ static _castis B b; C c;
checked at compile time // compiler error
A*x aptr = static_cast<A*>(&b);
// OK
Bx bptr = static_cast<B*>(&c);SEf”
// compiles, but dangerous
Cx cptr = static_cast<C*>(&b);<E&7
+

11
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: <
dynamic_cast Lo

+« dynamic_cast can convert:
= Pointers to classes of related type
= References to classes of related type

+« dynamic_castischecked at both
compile time and run time

® Casts between unrelated classes fail at
compile time

Casts from base to derived fail at runtime if

the pointed-to object is not the derived
type

L20: C++ Conversions and Casting; Networking Sneak Peak

adds RYTT

Class Cnsjﬂvmc:j

dynamiccast.cc

CSE 333, Spring 2026

class Base {
public:
virtual void Foo() { }
float x;

s

class Derl :
public:
char x;

s

public Base {

\

}

(void Bar() {

Base b; Derl d;

// OK (run-time check passes)
Basex bptr = dynamic_cast<Basex*>(&d);
assert(bptr != nullptr);

// OK (run-time check passes)
Derlx dptr = dynamic_cast<Derlx*>(bptr);
assert(dptr != nullptr);

// Run-time check fails,
bptr = &b;

dptr = dynamic_cast<Derlx>(bptr);
assert(dptr != nullptr);

returns nullptr
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const_cast

» const_cast adds or strips const-ness
= Dangerous (!)

_é Doesn’t allow you to modify const variables (writing to un-"const”ed variables
results in undefined behavior ow(cJ

= The only time this really makes sense to use is when you’re passing data to a C API
that doesn’t specify constness in its types but otherwise assures it

#include “old-c-library.h” 5‘19“@ b( coast c‘]'b\l‘k

// gives us:
// 1nt FANCY_80s_HASH{char *) int);
int CalculateHash(cons * buf, int size) {

return FANCY_80s_HASH(const_cast<char *>(buf), size);
} - e ———e—————
int main(int argc, const charxx argv) {
cout << CalculateHash(argv[l], strlen(argv([1l])); |
return EXIT_SUCCESS;

}

13
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(q bytos el ‘noc‘)q

reinterpret_cast S Voio X
Q —

« reinterpret_cast casts between incompatible types
= |Low-level reinterpretation of the bit pattern
= e.g., storing a pointer in an 1nt, or vice-versa [\ 0\-‘ .. [
- Works as long as the integral type is “wide” enough eb‘ ntzf ‘QSIU
" Converting between incompatible pointers
- Dangerous (!)
« This is used (carefully) in hw3

T

- Comes up in networking code (because it’s an APl from the 70s)

= Use any other C++ cast if you can!
W"——

14
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[ ]
STYLE
[\
TIP

\[4
+ From the “Casting” and “Run-Time Type Information (RTTI)” sections of the
Google C++ Style Guide:

= When the logic of a program guarantees that a given instance of a base class is, in fact, an

instance of a particular derived class, then a dynamic_cast may be used freely on the
. ﬁ
object.

Casting Style Considerations

« Usually one can use a static_cast as an alternative in such situations
‘@——

" Onlyuse reinterpret_cast if you know what you are doing and you understand the
aliasing issues

- For unsafe conversions of pointer types to and from integer and other pointer types, including
voidx

15
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Lecture Outline

+» C++ Conversions
% C++ Casting
+» Sneak Peak: Networking!

16
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Networks From 10,000 ft

Google

attu.cs.washington.edu
b~

00 Meta

17
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Networks From 10,000 ft (with really good eyes)

Google

- attu.cs.washington.edu

00 Meta

clients network backbone servers

18
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Networks From 10,000 ft (and a time machine)

®LINCOLN
@MIT-1PC
MIT-MAC

https://en.wikipedia.org/wiki/ARPANET#/media/File:Arpanet_in_the_1970s.png 19
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Networks From 1 ft

10001010

01101010
‘ 10101010
10011001

11010101
11010010

10001101

10100001

L20: C++ Conversions and Casting; Networking Sneak Peak

10010001
01000101
01110101
01000000

N exT
hog

We send data from one software system to another by
packaging it into data packets and then asking the
operating system to transport them for us.

e ——

10001010
01101010

10101010
10011001
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What’s in those packets?

+» Layers...

= Upon layers...

- Upon layers...
— upon layers...

» upon layers...
upon layers...

0 ...upon layers!

21
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The OSI model

+ The software (and hardware) that gets your packets
from one side of the internet to the other is organized
into “layers”

APPLICATION LAYER

PRESENTATION LAYER

= At each step of the way, each layer is present and doing some
work to get your bytes to the next hop

SESSION LAYER

TRANSPORT LAYER

NETWORK LAYER

DATA LINK LAYER

PHYSICAL LAYER

22
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The OSI model

APPLICATION LAYER

PRESENTATION LAYER

i £ £
: i
r— S
I S. JANE H. DOE

40 THEATRE STREET
SUN CITY, AZ 85351
( USA

SESSION LAYER

MS. REBECCA SMITH
123 MAIN STREET

ANCHORAGE, AK 99501
USA

TRANSPORT LAYER

NETWORK LAYER

DATA LINK LAYER

PHYSICAL LAYER

e ———————— e
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