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[Mpodpeccus: A3biku NnporpaMmmMmnpoBaHns N KOMNUNATOPDI

Kparkas npodeccuonanbnas 6uorpadus:

e [lepsbiii kommuisaTop: 1984

e  KoMmuisTopsl 17151 9 SI3BIKOB MPOTPAMMHUPOBAHUS

e VYyacTue B CTaHAQPTU3ALIUU SI3BIKOB TPOTPAMMHPOBAHUS
o  Modula-2 ISO/IEC
o  Oberon-2 Oakwood Guidelines

e (CucrteMHas apXUTEKTypa

e Pa3zpaborka 7 A3bIKOB IPOrpaMMUPOBAHUS
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http://digital-economy.ru/avtory/aleksei-nedoria-synergetic-lab-ru
https://compiler-potion-faculty.sourcecraft.site/
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['pabnu u TpeboBaHUs

Bpennbie koHCTpYKIIMH

CHHTaKCHUC: IPUBBIUKA CBBIIIE HAM JTaHA
Kotlin: unified type system

JavaScipt: nybaupoBanue

Typescript, Kotlin: null safety

Go: 310€ B3aMMOAENCTBHE KOHCTPYKIIUI

Caenyomme JieKIMA:
e 18.03 BonpocCsl 1 OTBETHI
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e 04.02.2026: Aprenb 3anuch
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e 04.03.2026. dukyc

e (01.04.2026. Knayc
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https://ontonet.org/gruppy/vorchalki-o-programmirovanii/videos/razrabotka-yazykov-programmirovaniya-lektsiya-1
https://rutube.ru/video/a626c7d7282380fd7969d2621fe3a31d/
https://rutube.ru/video/d9c356430cde8622c27e9e8bbfbb3ca2/
https://rutube.ru/video/8697f6fcbd5ecd45a4271cbddc93f3ed/?utm_source=embed&utm_medium=referral&utm_campaign=main_logo&utm_content=8697f6fcbd5ecd45a4271cbddc93f3ed&utm_term=compiler-potion-faculty.sourcecraft.site&t=0

[pabnun n TpeboBaHUs

Yto Takoe rpadau?
e He 00sa3arenpHO OmMOKY aAU3aiiHa
e PemieHus, y KOTOPBIX €CTh HEOXKHUIAHHBIC, YACTO
HeynoO0HbIe (TIJI0XKE) MOCIEACTBUS

[Touemy ceityac npo rpadau? JIBa HarpaBIeHUs IBUKCHUS:

e Ot 001Iero kK aerajisam

e Ot geraJeii k 00001IeHNsIM - CHauasia HaOpaTh
Marepuai

A Kak ke Tpe0oBaHuA?
e lcnonws3yeM ob61me TpeOboBaHUs: MPOCTOTA, YI0OCTBO
MIPOrPaMMUPOBAHHUS, PACIITUPSIEMOCTb
(pa3BUBaEMOCTbD), ...




BpenHble koHCTpykumn (anti-features): Austral, Pony, Argentum, Ac, TpusBunb

3anper Austral Pony Argentum | TpuBuiasb Ac
No global state v v \ X ?

No uninitialized variables \ \ \ \ \
No variable shadowing \ X X \

No macros \ \ \ \ V
No arithmetic precedence \ \ X X

No function overloading v V \ \ \
No implicit type conversions \ X

No exceptions (and no surprise control flow) < \ \ V
No garbage collection \ X \ X

No destructors \ X \ \ V
Her sBHBIX yKa3aTenen v \ \ V \

Her HesiBHOTO MMITOpTa v \ V

Het HekBanuduIupoBaHHOTO UMIIOPTA X X \ \

Her ctupanus tunos (type erasure) \ \ \ V

Her nesBHorO cyx)enus tumna (implicit smart cast) \ \



https://austral-lang.org/
https://github.com/ponylang/pony-tutorial/blob/main/docs/index.md
https://aglang.org/
http://digital-economy.ru/stati/%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D1%8F%D0%B7%D1%8B%D0%BA%D0%B0-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE-%D1%83%D1%80%D0%BE%D0%B2%D0%BD%D1%8F-%D0%BF%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B0-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87%D0%B8-1

CuHTakcuc: INpocTon, NOHATHLIN, PerynsapHbIn

® [IPOCTOMN M NOHATHBIN
® YKUTacM CJIEBA HAIIPABO
® (OI0pa HAa 3HAKU NIPENUHAHUS

e perymsipHocTh (TS)

e orcyrcTBue nyonupoBanus (TS)

- typedef int (*Operation)(int, int);

Kotlin | typealias Operation = (Int, Int) -> Int
Go | type Operation func(x, y int) int
TS | type Operation = (x: number, y: number) => number
Rust | type Operation = fn(x: int, y: int) -> int;

- Tvn Onepauusa = dH(x: Uen64, y: Len64): Llen64

type Op

= (x: number, y: number) => number

function add(x: number, y: number): number { return x+y }

let x

(x: number, y: number): number => { return x+y }

let x

function (x: number, y: number): number { return x+y }




CuHTakcuc: lNpuBblyKa cBbIe HaMm gaHa... (Unu gaelb aHeprocbepexeHne)

SPMO 1980: MHorue 3bIK1 Oberon, TpuBwiIH
= #
I ~
&&, || & |
¢n Haiitu onucanue(o6nacts: aca.O6nacts, ums: Crpoka): aca.Onucanue { C, Kotlin, TS | if (x == 1 & y) {}
MYCThb OI1 = HAalTH B 001acTH(001acTh, UMS) Go, Rust | if x == 1 88 y {}
ecJu on # mycrto {
BEPHYTH o1 TpuBunps | ecrm x = 1 & y {}
H
ocHoBa.106aBuTh omu6Ky("CEM-HE-HAMJIEHO", ums)
}
HanTK onucaHue HantnOnucaxne e ?H get habit from above,
. . And it replaces good and love.
HanTU_onucaHve HantnOnucaHue




Bonbline npobnembl MmaneHbkoro Vda: Bcero nuib CKOBGOUKM. ..

if ( ycrnoBue ) Teno else Teno Teno: { onepatopbl } | onepartop
C: {} moxHO int x = 0; [Tocne BeimonHEeHUS: X paBHO 0
OITyCTHUTh if (x > @) if (x < 3) x = 1;

else x = 2; CII0)XHOCTD ITOHMMAaHHS, CHHTAaKCHC OOMaHEIBAET.
Kotlin if (true) else false MOXHO OMyCTUTb TEJO, YTO CTPAHHO
Go: () He type S struct {b bool} [ToTenmnmanpHBIC TPOOIEMBI C KOHCTPYKTOPAMH, B
HY>KHBI x := S{}.b // ok sI3bIKax MOX0XKux Ha Go

if S{}.b {} // unexpected . at

end of statement




bonbLmne npobnembl maneHbkoro Nda: 6opbba co CnoXHOCTbLIO

Bnoxennsie if - oueHb clioKHas JJIs1 IOHMMAaHUA KOHCTPYKI WA, HCTOYHUK OIINOOK.

Helikctpa: OxpaHsieMble
koMaHbl. HeT else, Bcerna
SIBHBIC YCIIOBUSI.

Bup: B ycimoBHOM
OmepaTrope HET
‘nHaye’

Omneparop BbIOOpA:
switch, match

Bropo# yciioBHBIN oniepaTop
Swift: guard
TpuBuie: Hago

if x >=y -> max :
y >= X -> max :
fi

X5
y;

Hago Ne > 1 uHadve BepHyTb 1
BepHyTb pakTopman(Ne-1) * Ne

Hago x Tvna T uHade aBapuda(“TekcT”)

LUKIT MOL cpean Cnucok-mogynen {
aHanu3 un reHepauusa (mon)
Hago HeT owwnbok() nHave npepBaTb

}




Kotlin: Unified type system: Cyxa Teopusi, Mon Opyr...

YHuguuupoBaHHas cucTeMa THIOB: ECTb ennHbIN
CYNePTHI IS JIFOOOTO TUTIA TUTIOBOM CHCTEMBI

e Nothing <: T <: Any?

e Any <:Any?

e Int <: Any (u Tak xxe Long, Double, ...)

MaccuBbI:
e Array<Int> - nacTtpoiika 0000IIEHHOTO THIIA
e IntArray - has the same methods and properties

as Array (Int) . However, they are not related by
subtyping...

check(a: Array<Int>) {
ia: IntArray = a

ai: Array<Int>

['me xopomio

e class G<T> ... HacTpoiika Ha IF000H TUTI
®  TuIl BeIpaKCHUA:

check(cond: Boolean): Any

(cond)

Note: the presence of such specialized types allows the
compiler to perform additional array-related
optimizations.

B yem pa3nuna?
e Array<Int> - 3TO MaccuB yka3areneu
e IntArray - MaccuB 32-X pa3psiIHBIX LIEJIBIX
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Javascript: CemaHTUyeckue rpabnu: gybnmposaHue

undefined represents the absence of a value, while null represents the absence of an object.

null like undefined:

e accessing any property on null throws a TypeError instead of returning unde f ined or searching prototype
chains.
e null is treated as falsy for boolean operations, and nullish for nullish coalescing and optional chaining.

unlike undefined:

e The typeof null resultis "object". This is a bug in JavaScript that cannot be fixed due to backward
compatibility.
e Unlike undefined, JSON.stringify () can represent null faithfully.

JavaScript is unique to have two nullish values: null and undefined. Semantically, their difference is very minor:

11


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Operators/null
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/TypeError
https://developer.mozilla.org/en-US/docs/Glossary/Falsy
https://developer.mozilla.org/en-US/docs/Glossary/Nullish
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Operators/Nullish_coalescing
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Operators/Optional_chaining
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Operators/typeof#typeof_null
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/JSON/stringify

Typescript: undefined vs. null safety

let a: string = null // compile-time error
let b: string | null = null // ok

let c: string = undefined // compile-time error
let d: string | undefined = undefined // ok

function foo(s: string) { console.log(s) } undefined
function bar(x: string | undefined) { foo(x as string) }
bar(undefined)

let a = new Array<string>(5)
console.log(a.length, a[1]) 5, undefined

let b = new Array<string>
console.log(b.length, b[1]) 0, undefined

class C {
static a: string
b!: string

}

console.log(C.a, new C().b) undefined, undefined

12



Kotlin: null safety

Kotlin explicitly supports nullability as part of its
type system, meaning you can explicitly declare
which variables or properties are allowed to be
null. Also, when you declare non-null variables,
the compiler enforces that these variables
cannot hold a null value, preventing an NPE.



https://kotlinlang.org/docs/null-safety.html

Kotlin: null safety nnm HeMHOXXKO 6epeMeHHOCTb

Kotlin explicitly supports nullability as part of its // Kotlin
. . class A { val f =1}
type system, meaning you can explicitly declare
which variables or properties are allowed to be class C {
null. Also, when you declare non-null variables, val a: A
the compiler enforces that these variables init ff\ 0O
cannot hold a null value, preventing an NPE. a = A()
}
The only possible causes of an NPE in Kotlin are: public . fun £n() { -
.. println(a.f) run-time error
e An explicit call to throw }
NullPointerException() } . Cannot invoke
e  Usage of the not-null assertion operator !! fun \TZiné):{ cO) "A.'getF()" because
Data inconsistency during initialization c.fn() this.a" is null



https://kotlinlang.org/docs/null-safety.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin/-null-pointer-exception/
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin/-null-pointer-exception/
https://kotlinlang.org/docs/null-safety.html#not-null-assertion-operator

// Swift
class A { var f =1}

class C {
var a: A

init() {
compile-time error> fn()

a = A()

}
public func fn() {

}

var ¢ = C()
c.fn()

Kotlin: null safety nnu uytb-4yTb 6€pEMEHHbIW

// Kotlin
class A { val f =1}

class C {
val a: A
init {
fn()
a = A()
}

}
¥

fun main() {
val ¢ = C()
c.fn()

public fun fn() {
println(a.f) run-time error

Cannot invoke
"A.getF()" because
"this.a" is null



Kotlin: cemaHTuyeckue rpabnu

// Kotlin
class A { val f =1}

class C {
val a: A
init {
fn()
a = A()
}

Cannot invoke
"A.getF()" because
"this.a" is null

public fun fn() {
run-time error println(a.f)

}
}

fun main() {
val c = C()
c.tn()

// Swift
class A { var f =1}

class C {
var a: A

init() {
n() compile-time error

a = A()
}
public func fn() { }

}

var ¢ = C()
c.fn()




Go: rpabnu B3anmogenctTemnsa KoOHCTpykumn (feature interaction)

O 00 N OVl A WN B

N NNNNRRRPRRPRRRERRRPR R
B WNROOUWOMNOONUNAWNRO®

package main
import "fmt"

type IM interface {
Method()

}
type SM struct {i int}

func (x *SM) Method() {
x.i=1

}

func check(im IM) {
if im != nil {

im.Method()

}
fmt.Println("checked")

}

func main() {
check(nil) // 1

var S_nil *SM = nil
check(S_nil) // 2

checked
panic: runtime error: invalid memory address or nil pointer dereference
[signal SIGSEGV: segmentation violation code=0x1 addr=0x0 pc=0x497aco]

goroutine 1 [running]:
main. (*SM).Method(@x4e31b8?)
/tmp/sandbox2195040405/prog.go:11
main.check({@x4e3198?, 0x0?})
/tmp/sandbox2195040405/prog.go:15 +0x26
main.main()
/tmp/sandbox2195040405/prog.go:23 +0x25

Program exited.

Features
e  No null safety
e  Methods can be called for null reference (like static)
e Two nil’s are different comparison

17



CoBeTbl pa3paboTumnky si3blka

YTo HamMcaHo ..., He BHIPYOUTH (U3 CIEIYIOUIUX BEPCUId) UIIH CEMb pa3 OTMEPh, IOTOM J100aBb
3amyonunib, Jt0eii HACMEIIHIITb

B onny Tenery Bopsiub HE MOXKHO KOHSI Ml TPETIETHYIO JIaHb

Bbpocas B Bogy kKaMelIKu, CMOTPH Ha KPYTH, UMU oOpa3yeMble; MHaue Takoe OpocaHue Oyaer
MyCTOIO 3a0aBOO
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EOF



