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Diagnostics

e overview
e WArNings vs. errors

e reading diagnostics: do 1t!
#[lderive (Default)] error: multiple ‘#[defaultl' attributes

enum Foo 1% --> src/lib.rs:5:5
#[default] |
#ldefault] 3 | #ldefault]
Alpha, | - ‘#ldefaultl’ used here
Beta, 4 | #Lldefault]
% | - ‘#ldefaultl' used again here
5 | Alpha,
I NANNNANNN
I
= note: only one ‘#[default]l' attribute i1is needed
: try removing this
--> src/lib.rs:4:5
I
4 #ldefault]
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L1nts

why?
= catch bugs
= Improve performance

= write 1diomatic code

built-1n vs. clippy

which should be enabled

enabling as warn vs. deny

» defaults are a great starting place

= should not decrease severity without strong reason
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Rust Analyzer

e check on save

struct X.{»
. ) a: usg,
e clippy e 1%
c: u8,
- - VoS
e 1nlay hints
fh main() {
let x: X =X { a: 0, b: 0, c: 0 };
}

10



Rust Analyzer

C h e C k 0 n Save @ implementations | 1 reference
1 struct X {
. 2 a: us,
Cl]ppy 3 b: us8,
4 Cc: u8,
- - 5 }
inlay hints 6

@ references | Run | Debug

. 7 fn main() A
COde ComplEt10n 8 let x: X =X { a: 0, b: 0, c: 0 };

9 X.a = 1; Syntax Error: expected field name or number

10 } Q@ a us

11 @b u8
@ C us
[ ]arc (use std::sync::A. Put the expression into..
[.]1box Box :: new(expr)
[ 1call function(expr)
[.1dbg dbg! (expr)
[.1dbgr dbg! (§expr)
[ 1deref *exXpr
[lerr Wrap the expression in a “Result::Err’
@ into() (as Into) fn(self) - T

[ ] let let



Rust Analyzer

check on save

) Implementatiol
struct X A

. , a: usg,
Cl]ppy 3 | Q us,
- - } b <><>
1 n l.ay h-l nts Enter to Rename, Ctrl+Enter to Preview
: fn main() {
COde ComplEt10n ‘ let x =X {a: 0, b: 0, c: 0 };
9 }

refactoring tools



check on save
clippy

inlay hints

code completion
refactoring tools

code navigation

Rust Analyzer

1

@ implementations | 1 reference

struct X {
V'

main.rs ~/tmp/src - Locations (1)

X

@ implementations | 1 reference

letx=X{a:0,b:0,c:0};

1 struct X {
2 a: us,
3 b: us,
4 Cc: u8,
5 }
6
» Run | Debug | @ references
7 fn main()
8 | let x: X =X { a: 0, b: 0, c: 0 };
9 }
10
2 a: us,
3 b: us,
4 c: us8,
5}
» Run | Debug | @ references
7 fn main() |
8 let x: X =X { a: 0, b: 0, c: 0 };
O
0 }



check on save
clippy

inlay hints

code completion
refactoring tools
code navigation

basic code generation

Rust Analyzer

) Implementatiol
struct X {

a: us,
b: u8,
C: us,
} .
Rewrite
Run| 2 Change visibility to pub(crate)
fn _
More Actions...
} Generate delegate trait impls for field "¢

Generate getter/setter
Generate delegate methods...
Generate Deref’ implusing "¢’
Add "#[derive]®

Generate new’
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Type system

e "1f 1t compiles, 1t works"
e "fighting the borrow checker" 1s a feature
e entire classes of bugs eliminated

= null pointer exceptions (ho null)

» use-after-free (lifetimes)

= dangling pointers (lifetimes)

= double frees (lifetimes)

» data races (exclusive mutability)

= uninitialized reads (type system)
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Type system

"1f 1t compiles, 1t works"

"fighting the borrow checker" 1s a feature
entire classes of bugs eliminated

no need for humans to check many things

large refactorings are acceptable
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Design patterns

e newtype pattern
= extend and/or restrict functionality of the wrapped type
= enforce different types for different uses

= avold leaking sensitive information

struct Password(String);
impl Debug for Password {
fn fmt(&self, f: &mut Formatter) -> Result {
f.write str("Password (ksxxx)")

5
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e newtype pattern

e huilder pattern

let foo = Foo
.alpha()
.beta(0)
.gamma("hello™)
Lbuild();
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Design patterns

e hewtype pattern
e huilder pattern

e typestate

struct Drone<State>(/#* .. */);
struct Landed;
struct Hovering;

impl Drone<Landed> {
fn take _off(self) -> Drone<Hovering> { /% .. %/ }

5
impl Drone<Hovering> {

fn land(self) -> Drone<Landed> { /% .. %/ %
}

Drone: :<Landed>(/#* .. */).land(); // compile error
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Pitfalls

unwrap () and expect ()
lifetime virality
unsafe code

usability

= keep 1t simple!
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Example: provenance

struct Bytes<'input, 'prov> {
bytes: &'input [u8],
variance: PhantomData<fn(&'prov ()) -> &'prov () >,
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<'input> {

parse_bytes<'prov>( , 1lnput: Bytes<'input, 'prov>)
-> IntermediateResult<'input, 'prov, : :Output, . tError>;
5

impl Bytes<'input, 'prov> {
unsafe fn from_slice(bytes: &'input [u81) -> Self { /% .. %/ }
fn split_at(&self, mid: usize)
-> Result<(&'input [u8]1, Self), EndOfInput> { /% .. %/ }



Example: provenance

trait ByteParser<'input> {
[% o ¥/
fn parse_bytes<'prov>(self, 1input: Bytes<'input, 'prov>)
-> IntermediateResult<'input, 'prov, Self::Output, Self::Error>;
5

impl Bytes<'input, 'prov> {
unsafe fn from_slice(bytes: &'input [u8]) -> Self { /% .. %/ }
fn split_at(&self, mid: usize)
-> Result<(&'input [u8], Self), EndOfInput> { /* .. x/ }
5

fn parse<'input, R>(

input: &'input [u8],

f: impl for<'prov> FnOnce(Bytes<'input, 'prov>) -> R,
) -> R ¢

f (unsafe { Bytes::from_slice(input.as_slice()) %)
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