The Exceptional
/-\plumhub Performance of
Kotlin

Lil' Exception Revisited
(P.S. Avoid autoboxing)



Circumstances should determine the solution, not preferences.

Things that appear innocuous on their own can become problems at scale.

spiumhub



www.apiumhub.com
/.\ i u m h u b Passeig de Gracia 28, 40,
p 08007 Barcelona

(+34) 934 815 085



http://www.apiumhub.com/

Prologue

spiumhub



| Background (pt. 1)

class FooService(private val fooRepo: FooRepo) {
fun findFoo(id: Int): Foo {
return fooRepo.getById(id)
?: throw FooNotFoundException("Unable to find Foo #$id")

“Don't use exceptions to control
flow".

Better to use if-statements and
other manners to manage flow
without generating an exception.

class FooService(private val fooRepo: FooRepo) {
fun findFoo(id: Int): Foo? {
return foocRepo.getById(id)

Circumstances can change!

What could/should we do if we
needed to communicate a state of
exception?
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| Background (pt. 1)

class FooService(private val fooRepo: FooRepo) {
fun findFoo(id: Int): Foo? {
return fooRepo.getById(id)

. ¥
“Don't use exceptions to control

flow".

Better to use if-statements and
other manners to manage flow
without generating an exception.

class FooService(private val fooRepo: FooRepo) {
fun findFoo(id: Int): Foo {
return fooRepo.getById(id)
?: throw FooNotFoundException(“"Unable to find Foo #$id")

Circumstances can change!

What could/should we do if we
needed to communicate a state of
exception?

|class FooService(private val fooRepo: FooRepo) {
fun findFoo(id: Int): Result<Foo> {
return fooRepo.getById(id)?.let { Result.success(it)
?: Result.failure(FooNotFoundException("Cannot find Foo #$id"))
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| Background (pt. 2)

Based on the article “The Exceptional

nttps://shipilev.net/blog/2014/exceptional-perfor
mance/

TL;DR - Measure the performance of exception
handling with a variety of techniques using JMH.

Iteratively elevate the probability of an exception

occurring to show a higher and higher exception-
handling load.

What if we write it in Rust Kotlin?

Performance of Lil' Exception” by Aleksey Shipilév.
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| About |MH

Java Microbenchmark Harness: A structure for

mounting and executing performance tests HAVEYOU USED
(preferably for small sections of code).

Gives options to show operation time, objects created,
etc.

Avoids risks like:

O Performance distortion due to the warm-up of the
JVM.

O Use of the wrong clock for measuring elapsed time.

More information:

https://www.baeldung.com/java-microbenchmark-har
ness
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| The Exceptions Family

“Lil' Exception”: A standard exception that
contains (hypothetical) metadata.

“Lil' Stackless Exception”: Modified to not
generate a stack trace on instantiation.

open class LilException : Exception |
val metadata: Int

constructor (metadata: Int) : super() |
this.metadata = metadata

]

constructor{e: LilException, metadata: Int)
this.metadata = metadata

}

» superi{s) |

class Lil5StacklessException : LilException |
constructor (metadata: Int) : super{metadata)

constructor{e: LilStacklessException, metadata: Int)

—_ u, -

@Synchronized
override fun fillInStackIrace(): Throwakle = this

: sSuper(e, metadata)

spiumhub




| More Members!

sealed class LilEBesult |

“Lil' Result”: A sealed class that contains

“success” and “failure” implementations (and
COU|d contain more) class LilFailure (val metadata: Int): LilEesult()

class LilSuccess({var result: Int): LilEssult{)

inline class LilCutcome (val value: Int) |

“Lil' Outcome”: Inline class that contains
the result value. |

fun isSuccess() = value != -1
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| The Conditions

Launch a call in two scenarios to return either a result or an exception:
O One layer of functions (and using -XX: -Inline).
O Sixteen layers of functions.
The exception probability is incremented logarithmically (1 ppm => 900.000 ppm).

Five rounds of “warm-up”, then five rounds of execution in five sub-processes.

Execution time is measured in nanoseconds.
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| The Approaches: “Dynamic”

private fun e01(): Int = e02()
private fun =02(): Int = e03()

Create an exception with a stack trace private funm e03(): Int — 204 ()

and permit it to bubble up. private fun e04(): Int = e05()
private fun 205(): Int = e0&()

Advantages: private fun =06(): Int = =07()
. private fun =07(): Int = e08()

O Caught and handled only where it's private fun e08(): Int = e09()

private fun 20%(): Int = l0/{)
private fun 210(): Int = ell{)

needed (i.e. try/catch).

e ==
B3 3 S S B [ B B3 B B B [ [ [ [

- . private fun £11(): Int = £l2{)
Dlsadvantages‘ private fun =£12{): Int = e13{)
O Generation of a stack trace for the private fun £13(): Int = el4()
. . private fun =14(): Int = 213}
construction of every exception. private fun el15(): Int = el&()
" . . ' private fun ele(): Int =
O “Stack unwinding” - can be costly for if (ThreadLocalRandom.current () .nextInt (RANDOM RANGE) < PARTS) |
exceptions generated in code e e sonree)
el135e
underneath many layers of functions. source

|
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| The Approaches: “Dynamic Stackless”

private fun es01(): Int = es02() * 2
private [fun £302(): Int = e303() * 2
private fun =2303(): Int = e304({) * 2
. . private [un es04(): Int = es03() * 2
Create an exception without a stack trace Crivate Fun es05(): Int = es0E() * 2
and permit |t tO bUbble up private [fun es0&(): Int = e307() * 2
) private [un s307(): Int = es03() * 2
Advantages: private fun es303(): Int = 30%9({) * 2
private fun es309(): Int = esl0() * 2
O Avoids the costly generation of a stack private fun esl0{): Int = esll() * 2
private fun =s311(): Int = e312() * 2
trace° private fun esl12(): Int = es3l3() * 2
. . private fun =313(): Int = e314() * 2
D|Sadvantages. private fun =s14(): Int = 23153() * 2
. . ivate [ 15{): I = 1lé k2
O Will not be able to use the stack trace in private fun =si5{)i Int = =siel)
private [fun e£3l1&6(): Int =
exception repOrting. if (ThreadlocalRandom.current () .nextInt (RANDOM RANGE) < PARTS) |
throw LilStacklessException(source)
] else |
SOUrce
}
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| The Approaches: “Static”

private fun s301(): Int = 302() * 2
private fun s02(): Int = 303() * 2
- . i“ s . - private fun s03(): Int = s04() * 2
Like in “Dynamic”, but using a single Crivate fun s04(): Int — s05() & 2
ObJeCt In Cache private fun s05(): Int = 30&a() * 2
| private fun s0&(): Int = 307() * 2
Advantages private fun s07(): Int = s03() * 2
private fun s08(): Int = s05() * 2
O Minimizes stack trace generation. private fun s08(): Int = sl0{) * 2
o . . . private fun s10({): Int = s11({) * 2
O Minimizes object creation. private fun sll{): Int = s12{) * 2
) private fun s12(): Int = 313() * 2
Dlsadvantagesz private fun sl3{): Int = sl14{) * 2
. . private fun s314(): Int = 315() * 2
O Will not be able to use the stack trace in private fun s15(): Int = sl1&6() * 2
. . private fun sle(): Int =
exceptlon repOrtlng. if (ThreadlLocalRandom.current() .nextInt (RANDOM RANGE) < PARTS) |
O Potential problems in thread-safety. chrow staticException
] else |
source
]
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| The Approaches: “Flags”

. " . private fun m0l({): Int { val v = m02(); return if (v !'= -1) v ¥ 2 else -1 }
Return a value designated as “exception private fun m02(): Int { val v = m03(); return if (v != 1) v * 2 else -1 ]
;o t d fth . t private fun mO3{): Int { val v = m04({); return if (v != -1) v ¥ 2 else -1 }
case  Insted O row'”g al excep lon. private fun mi4({): Int { val v = m05(); return if (v != -1) v ¥ 2 else -1 }
private fun ml03({): Int { val v = md&({); return if (v !'= -1) v ¥ 2 else -1 }
Advantages: private fun mi6{): Int [ val v = m07(); return if (v !'= -1) v * 2 else -1 }
. . private fun md7(): Int { val v = m02({); return if (v !'= -1) v ¥ 2 else -1 }
O Avoids the COSt|y generation of a stack private fun m08({): Int [ val v = m09({); return if (v != -1) v * 2 else -1 }
t private fun m03({): Int { val v = ml0({); return if (v != -1) v * 2 else -1 }
race. private fun mld({): Int { val v = mll{); return if (v !'= -1) v ¥ 2 else -1 }
. private fun mll({): Int { val v = ml2(); return if (v !'= -1) v ¥ 2 else -1 }
O ConSIStent ﬂOW private fun ml2({): Int { val v = ml3({); return if (v !'= -1) v ¥ 2 else -1 }
. . private fun ml3({): Int { val v = mld{); return if (v !'= -1) v ¥ 2 else -1 }
D|Sadvantages. private fun mld4(j: Int { val v = ml3{); return if (v != -1) v ¥ 2 else -1 }
. . . private fun ml3({): Int { val v = ml&(); return if (v !'= -1) v ¥ 2 else -1 }
O Verlfylng the exceptlon case costs Ops. private fun mlé(): Int =
- e . if (Th dL 1Random. : I RANDOM BANGE PARTS
O A potential mix of concerns (i.e. a [ andnm, carren ] -nexe e ST < o
business object with the control logic). } else |
SOUrCe
]
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| The Approaches: “Sealed Cl

Desiigmatiee ttizd ttbred fluntitio meteturaraobject
wiiffe & tupth &f 8yfixedfsefixbelasses el sigyes
Bt BRI ¢GERES Arsuteibdsedf-e faMread).
Advantages:

O Forces that exception cases are
handled without try/catch.

O Consistent flow.
Disadvantages:

O High turnover of objects due to
creating one for each call to the
function.

private fun sc0l{): LilEBesult | wval result = sclO2{); if {result is
private fun scl02({): LilBesult | val result = scl3{); if {result is
private fun sc03({): LilEBesult | val result = scl4{); if {result is
private fun scl04({): LilEBesult | val result = scO5{); if {result is
private fun sc05(): LilBesult { wval result = scl&(); if (result is
private fun scl&{): LilBesult { wval result = scO7(); if ({(result is
private fun sc07(): LilBesult { wval result = scl3({); if {(result is
private fun scl08({): LilBesult { wval result = scl%(); if {(result is
private fun sc0%(): LilBesult { wval result = scli{); if {(result is
private fun sclid{y: LilEesult { wval result = scll{); if {(result is
private fun scll{): LilBEesult { wval result = scl2{); if {(result is
private fun scl2({): LilEesult { wval result = scl3(); if {(result is
private fun scl3{): LilBEesult { wval result = scld(); if {(result is
private fun scld4(): LilBesult [ wal result = scl5{); if (result is
private fun sclS({): LilBesult [ wal result = scle&(); if (result is
private fun sclé(): LilBesult =

if (ThreadLocalRandom.current().nextInt (RANDOM RANGE) < PARTS)
LilResult.LilFajilure{ metadata: -1)

} else |
LilRBesult.LilSuccess (source)

LilEResult.

LilEesult
LilEesult
LilEesult
LilEesult
LilEesult
LilEesult
LilEesult
LilEesult
LilEesult
LilEesult
LilEesult
LilEesult
LilBesult
LilBesult

LilSuccess)

LilSuccess)
LilSuccess)
LilSuccess)
LilSuccess)
LilSuccess)
LilSuccess)
LilSuccess)
LilSuccess)
LilSuccess)
LilSuccess)
LilSuccess)
LilSuccess)
LilSuccess)
LilSuccess)

e e e e e, e g e e e, gl e, e e

result
result
result
result
result
result
result
result
result
result
result
result
result
result
result

Lresult
Lresult
Lresult
Lresult
Lresult
Lresult
Lresult
Lresult
Lresult
Lresult
Lresult
Lresult
Lresult
Lresult
Lresult
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return
return
return
return
return
return
return
return
return
return
return
return
return
return
return

result
result
result
result
result
result
result
result
result
result
result
result
result
result
result
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| The Approaches: “Clase Inline”

Wrap the value in an inline class.

The functions of the class can determine
the state of exception.

Advantages:

O Can create an “intelligent flag” that
contains additional functions.

O Consistent flow.
Disadvantages:
O Still mixing business and control logic.

O Only can contain one variable in
comparison with sealed classes.

private fun ic0l({): LilOutcome [ val ocutcome = icl2(); return if (ocutcome.isSuccess())
private fun ic02(): LilOutcome [ val ocutcome = icl3(); return if (ocutcome.isSuccess())
private fun ic03(}): Lillutcome { val ocutcome = icO4({); return if (outcome.isSuccess())
private fun ic04({}): Lillutcome { val ocutcome = ic05({); return if (outcome.isSuccess())
private fun ic05(): Lillutcome { val ocutcome = icl&(); return if (outcome.isSuccess())
private fun icO&(): Lillutcome { val ocutcome = icO7(); return if (outcome.isSuccess())
private fun ic07(}): Lillutcome { val ocutcome = icOZ(); return if (outcome.isSuccess())
private fun ic0S8(): Lillutcome { val ocutcome = ic0%(); return if (outcome.isSuccess(})
private fun ic0%(): LilOutcome [ val ocutcoms = iclO{); return if (outcome.isSuccess())
private fun icl0(): LilOutcome | val ocutcoms = icll{); return if (outcome.isSuccess())
private fun icll{): Lil0utcome { val ocutcoms = icl2({); return if (outcome.isSuccess())
private fun icl2(): LilOutcome { val ocutcoms = icl3{); return if (outcome.isSuccess())
private fun icl3{): LilOutcome | val outcome = icld({); return if (outcome.isSuccess())
private fun icl4(): LilCutcome { val ocutcoms = icl3({):; return if (ocutcome.isSuccess())
private fun icl5(): LilCutcome { val ocutcoms = iclé(); return if (ocutcome.isSuccess())

private fun iclé(): LilOutcome
if {ThreadLocalRandom.current().nextInt (RANDOM RANGE) < PARTS) |
LilOutcome { value: -1}
} else |
LilCutcome (source)

LilCutcome (cutcome.value) else
LilCutcome (cutcome.value) else
Lil0utcome {cutcome.value) else
Lil0utcome {cutcome.value) else
Lil0utcome {cutcome.value) else
Lil0utcome {(cutcome.value) else
Lil0utcome {(cutcome.value) else
LilOutcome (cutcome.value) else
LilOutcome {cutcome.value) else
LilOutcome {cutcome.value) else
LilOutcome {cutcome . value) else
LilOutcome {cutcome . value) else
LilOutcome {(cutcome .. value) else
LilOutcome {(cutcome .. value) else
LilOutcome {(cutcome .. value) else

Lilfutcome {
Lilfutcome {
Lil0utcome
Lil0utcome
Lil0utcome
Lil0utcomes {
Lil0utcomes {
Lil0utcoms {
Lil0utcome {
Lil0utcome {
Lil0utcomes {
Lil0utcomes {
LilCutcome {
LilCutcome {
LilCutcome {

value: -1}
value: -1}
value: -1)
value: -1)
value: -1)
value: -1)
value: -1)
value: -1)
value: -1}
value: -1}
value: -1)
value: -1)
value: -1)
value: -1)
value: -1)

L T | Y S S —

private final int icla2 () |
int cutcoms = this.icl3{);
return LilOutcome.isSuccess-impl {outcome) ? Lil0utcome.constructor-impl {(outcome)

private final int icl3{) {
int outcome = this.icl4d():

return LilCutcome.isduccess-impl (outcome) 2

private final int icl4 () |

int outcome = this.icl3();
return LilCutcome.isSuccess-impl {outcomes) 2

private final int icl3({) |

int cutcoms = this.icla();
return LilOutcome.isiuccess-impl (outcome) 2

private fimal int icle({) |

return ThreadlLocalRandom. current() .nextlInt(

LilCutcome.

LilOutcome.

Lil0utcome.

bound: 10000007

constructor-impl {(ocutcome)

constructor-impl {outcomes)

constructor-impl {(outcome)

LilOutcome

LilCutcome

LilCutcome

LilCutcome

< PARTS ? LilOutcome.constructor-impl{-1)

.constructor-impl {-1) ¢

constructor-impl {-1) ¢

.constructor-impl {-1)

.constructor-impl {(-1) »

LilOutcome.constructor-impl {(this.source) ;
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| The Approaches: “Inline Autobox”

Kotlin can conduct autoboxing of inline
classes in specific circumstances.

https.//typealias.com/quides/inline-classe
s-and-autoboxing/

Advantages:

O
Disadvantages:

O A lot of ops and object turnover in the
heap due to the conversion of a
primitive into a class and back.

private fun iaf0l{): Lillutcome? | wval outcoms = ial2{); return if (outcome?.isSuccess{) == true)
private fun ia02(): LilCutcome? { wval cutcome = 1al03({); return if (ocutcome?.isSuccess({) == Lrue)
private fun ial3(): LilCutcoms? | val cutcoms = ial4{); return if (outcome?.isSuccess() == true)
private fun ia04({): Lilfutcome? { val ocutcome = 1a05():r return if (outcome?.isSuccess() == true)
private fun ial5(): LilCutcome? | wval cutcome = ial&({); return if (outcome?.isSuccess() == true)
private fun ial0c(): Lilfutcome? { val outcome = 1al07():; return if (outcome?.isSuccess() == true)
private fun ial7({): LilOutcome? { wval cutcome = i1al3({); return if (outcome?.isSuccess() == true)
private fun i1a0Z(): Lilfutcoms? { wval outcome = 1a0%(); return if (outcome?.isSuccess() == true)
private fun ial5%(): LilCutcome? | val cutcome = i1all{); return if (ocutcome?.isSuccess() == true)
private fun iall{): Lillutcome? | wval outcoms = iall{); return if (outcome?.isSuccess{) == true)
private fun iall({): LilCutcome? { wval cutcome = ial2(); return if {(ocutcome?.isSuccess() == Lrue)
private fun ial2{): LilCutcome? | wval cutcoms = ial3({); return if (outcome?.isSuccess() == true)
private fun ial3{): LilCutcome? { val ocutcome = iald({):r return if {(ocutcome?.isSuccess() == true)
private fun ial4{): LilCutcome? | wval cutcome = ial5{); return if (outcome?.isSuccess() == true)
private fun ial3(): Lilfutcome? { val outcome = iale():; return if (outcome?.isSuccess() == true)
private fun iale(): LilJutcome? =

if (ThreadlocalRandom.current () .nextint (RANDOM RANGE) < PARTS) |

nll
} else |

Lilfutcome (source)

Lil0utcome {outcome
Lil0utcome {outcome
Lil0utcomes {cutcoms
Lil0utcome {(outcome
Lildutcome {outcome
Lil0utcome (outcome
Lildutcome {outcome
Lil0utcome (outcome
Lilfutcome {outcomes
Lil0utcome {outcome
Lil0utcome {outcome
Lil0utcomes {cutcoms
Lil0utcome {(outcome
Lildutcome {outcome
Lil0utcome (outcome

Sralue)
Jralue)
Sralue)
Jralue)
Sralue)
Talue)
Jralue)
Jalue)
Sralue)
Sralue)
Jralue)
Sralue)
Jralue)
Sralue)
Talue)

else
else
else
else
else
else
else
else
else
else
else
else
else
else
else

Lil0utcoms {
Lil0utcome (
LilCutcoms {
Lil0utcoms (
LilCutcome {
Lil0utcoms (
LilCutcoms {
Lil0utcoms (
LilCutcoms {
Lil0utcoms {
Lil0utcome (
LilCutcoms {
Lil0utcoms (
LilCutcome {
Lil0utcoms (

value
value
value
yalue
value
yalue
value
yalue
value
value
value
value
yalue
value
yalue

-1)
-1)
-1}
-1)
-1}
-1)
-1)
-1)
-1)
-1)
-1)
-1}
-1)
-1}
-1)

L S S S R S T Y W -

private final LilCutcome iali({) {
LilCutcome outcome = this.ial&e();
LilCutcome warldooo;
if (outcome '= nuall) |
if (LilOutcome.izSuccess—inmpl {outcome.unbox—-impl{})) {
varldddd = LilOutcome.box—impl {(Lil0utcome.constructor-impl (outcome .unbox—-impl{)) )
return wvarlQ0oo;

wvarld00d = LilCutcome.box-impl (Lil0utcome.constructor-impl{(-1))
return wvarl0ooo;

private final LilCutcome ialdc() {

return ThreadlocalRandom. current() .nextInt{ bound: 1000000) < PARTS 7 null

LilOutcome.ox-impl (Lil0utcome. constructor-impl {this.source) ) »
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| The Approaches: “Result (Primitive)”

private fun rp8l() = rpe2().map { it * 2 }
private fun rpB2() = rpe3().map { it * 2 }
private fun rp83() = rped().map { it * 2 }
private fun rpB4()} = rp@5().map { it * 2 }
o o ’ private fun rpés() = rpe&().map { it * 2 }
Use a class designed by Kotlin that's private fun rpoS() = rp67().map { 3t * 2 )
private fun rp87() = rpo8().map { it * 2 }
o o o private fun rpB&8() = rpeg9().map { it * 2 }
similar to the Vavr class Either. Private fun 19030 < 1p100) ma € 35 * 2 )
private fun rple() = rpll().map { it * 2 }
rivate fun rpll() = rpl2().map { it * 2 }
Ad Va nta g e S: :rivate fun PElE[) = r"zl_“;[:) .maz { it * 2 }
private fun rpl3() = rpld().map { it * 2 }
o . private fun rpld() = rpl5().map { it * 2 }
O Flow of inline class plus access to private fun rp150) = rp16().map { it * 2 }
private fun rpléa(): Result<Int> {
: M return if (callSucceeded()) Result.success(scurce) else Result.failure(lLilException(source))
exception objects. }

O ConSiSte nt fI OW. private final Object rpl5 dlpmJ48/* $FF was: rpl5-dipmJ48*/() { pr‘iva‘lfe final Object rplé_d1pml48/* $FF was: rpl6-dlpmJ48*/() {
Object varl = this.rpl6-dlpmJ48(); Object varl0e00;
° d . Object varleeeo; kotlin.Result.Companion varl;
Dlsa Va ntages. if (Result.isSuccess-impl(varl)) { if (this.callSucceeded()) {
. . . o . . . kotlin.Result.Companion var2 = Result.Companion; varl = Result.Companion;
O Lack of primitive generics signifies int it = ((Number)var1). intvalue(); Tnteger var = this source;
int vard = false; varleeed = Result.constructor-impl(var2);
more autoboxing Integer vars = it * 2; } etse
) varleee® = Result.constructor-impl(var5); varl = Result.Companion;
. . . } else { Throwable var3 = (Throwable)(new LilException(this.source));
O Stl” generatlng an exce pt|0n. varleeee = Result.constructor-impl(varl); varleeed = Result.constructor-impl(ResultKt.createFailure(var3));
¥ ¥
return varl@ees; return varlogee,;
¥ ¥
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| The Approaches: “Result (w/ Wrapper)”

Create a class that serves as a wrapper
for the primitive.

Operator functions simulate direct
operations.
Advantages:
O “Autobox penalty” eliminated.
O Consistent flow.

Disadvantages:

O Needs repetitive code for accessing the
payload.

O More code to maintain.
O Still generating an exception.

class ResultWrapper(private var _result: Int) {
val result: Int
get() = _result

operator fun times(other: Int): ResultWrapper {

~result *= other

return this

private final Object rrwl5 dlpml48/* $FF was: rrwl5-dlpmJ48*/() {

Object varl = this.rrwl6e-dlpm]48();

Object wvarlOoeo;

if (Result.isSuccess -impl{varl)) {
kotlin.Result.Companion var? = Result.Cempanien;
ResultWrapper it = (ResultWrapper)varl;
int vard = false;
it = it.times(2);
varleeed = Result.constructor-impl(it);

} else {
varl@eee = Result.constructor-impl{varl);

¥

return varl@ooo;

¥
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| Platform

Operating System: MacOS Monterrey 12.4
CPU: Intel Core i7 2,6 GHz 6-Core
Memory: 16 GB 2667 MHz DDR4

Java: Temurin JDK 18.0.1+10

Kotlin: 1.7.0

JMH: 1.27
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The Moment of Truth




The Results - One Layer

== Dynamic
/ = Dynamic Stackless

500
Static
- Flags
/ - Sealed Class
Inline Class
100 4

Inline Autobox

== Result (Primitive)

Result (w/ Wrapper)

Execution Time (ns)
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The Results - Sixteen Layers

== Dynamic
== Dynamic Stackless
- Static
== Flags
= Sealed Class
Inline Class
Inline Autobox
== Result (Primitive)
Result (w/ Wrapper)

Execution Time (ns)

1 10 100 1000 10000 100000
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| Comments
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== Dynamic
1000
== Dynamic Stackless
« Static
500
= Flags

= Sealed Class
NO ops < ops.

Inline Class

Inline Autobox

Generating a stack trace is
expensive.

100
0 = Result (Primitive)

- Result (w/ Wrapper)

Result: Room for improvements.

Autoboxing is bad, mkay?
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| Verdict?

It Depends!

Exceptions give the best performance if they're used “exceptionally”.
Performance begins to drop off with a frequency of >0.1%.

BUT: Being I/0-constrained signifies less dependency on CPU performance.

It'd be possible to exchange performance for a more precise flow of error-

handling.
Small mistakes can add up.(BE CAREFUL WITH AUTOBOXING!).
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