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[TIPOBEPb SAI/ICb




[MPABI/IJIA SAHATVIA

1. BOMPOCH B 4YaTe MOXHO 3ajaBaTb
B Nnwb6oe BpeMs

2 . BOMPOCH rOJIOCOM 3ajaem
no NOogHATOM pykKe B Zoom

3. OTBETbl Ha BOMpPOCH 6yayT
B 3arJlaHUPOBaHHbLIX MecTax

3.
S

\\\\
RN

o
- o
o
“ -
7 7

L IIr = -

P4 S

%

///

/

(¢

N

\

IR R

~

~

-
-

-
- —
:-—

o
o
o
o

P

7 7
(g
¢

-_——
-
-—



[IJ1AH JIEKLLV/II/1

1. OyHKUMNN
. PyHKUMOHaNIbHOE NnporpaMmMmupoBaHue

. [laTTepHb U npuemsl

A W DN

. YCTPOUCTBO CTeKa



Terminal: deep_golang 4 v

PYHKLLII/

dparMeHT Koja, K KOTOPOMY MOXHO 06paTuUTbCH
M3 Opyroro mecrta MporpaMmbl
(yacTo HasbiBaWT MOAMPOrpaMMon )

C nmeHem QPYyHKUUM CBA3aH agpec nepBoUu UHCTPYKLMUU
OYHKUMM, KOTOPOM nepepaeTca ynpaBieHue Mnpu
obpauweHnn K QyHKUUN



[lapaMeTpbl — nepemeHHsble

B 06BbABNEHUN GYHKLNN func sqr(number int) int {

return number * number

1
2
3

AprymeHTb — 3Ha4yeHus, g }
nepenaHHble Npu BbI3OBE "
5



Apl_yMeHTbI BbIMUCITAKTCA CJieBa HaAlNnpaBO

func x() int {
return 10

}

func y() int {
return 20

}

O 00O Ul & W =

process(x(), y())



Terminal: deep_golang 4 v

CU/IFHATYPA ®YHKLLI/IVI

CrnMcoK BXOAHbIX MapaMeTpoB (YHKLUUU U Pe3ybTUPYILNX
3HAYEHNN OYHKUMM (Ha3BaHMe (YHKUUWU, Teno PYyHKLUUMU,
a TakKXe Ha3BaHWUSA BXOOHbIX MapaMeTpoB M Ha3BaHUA
PE3YNIbTUPYOWMX 3HAYEHUN HE ABNAITCHA CUrHATYpOun)



Bce aprymeHTbl nNpu nepepade
B OYHKLUMUIO KonupywTce!




OO0 O U 5 WN -

10

func
func
func
func
func
func
func
func
func
func
func
func
func
func
func
func
func
func

BCcTpoeHHble PYHKLUU

append(slice []Type, elems ...Type) []Type
cap(v Type) int

clear[T ~[]Type | ~map[TypelTypel](t T)
close(c chan<- Type)

complex(r, 1 FloatType) ComplexType
copy(dst, src []Type) int

delete(m map[TypelTypel, key Type)
tmag(c ComplexType) FloatType

Llen(v Type) 1nt

make(t Type, size ...IntegerType) Type
max[T cmp.Ordered](x T, v ...T) T
min[T cmp.Ordered](x T, v ...T) T
new(Type) *Type

panic(v any)

print(args ...Type)

printin(args ...Type)

real(c ComplexType) FloatType

recover() any



B GO ®dYHKL,V/II/
[MEPBOI'O NMOPALKA

OHM BepyT cebAa KaK nepemMeHHblie

MX MOXHO npucsBamBaTb, NepepaBaTb
M BO3BpallaTb, HO HesNIb3f CpaBHUBATb
n 6paTtb agpec y ¢yHKUUW

QO ~J OY U & W IN K
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11
12

13
14

func add(lhs, rhs int) int {
return Lhs + rhs

}

func addWrapper() func(int,
return add

¥

calculate(add)

var fn func(int, int) = add

int) int {



HyneBoe 3HayeHue TUNOB ¢yHKUMN paBHO nil
(Takxe BCTPOEHHble QYHKUUM N PYHKUMIO init
HeNb3A WCMONb30BaTb B KadecTBEe 3HAYeHWUn)
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1 func add(lhs, rhs int) int {
return Lhs + rhs

B GO HET
[TEPEIPY 3K/
PYHKLLVII/1

—

func add(lhs, rhs float32) float32 {
return Lhs + rhs

O 00~ O U1 & WM
—



Ho MOXHO co3haTb HECKOJIbKO (YHKLUW
C OOMHAKOBbIMM MMeHamn (init wnan _)

00

1 func () { 1 func init() {
2 2

3} 3 }

4 4

5 func () { 5 func init() A
6 6

7} 7}



B GO HET NAPAMETPOB
[10 YMOJIHAHI/IIO

1

2 func sqr(number int = ) int A
3 return number * number

4 }

5

6 sqr()

/7 sqr(10)



COPY ELISION

B Go HeT RVO (Return Value Optimization)
n NRVO (Named Return Value Optimization)

000 000
1 func Get() Point { 1 func GetElided(out *Point) {
2 return Point { x: 4, y: 5 } - AMEL =
3 out.y =
3}
4 }
4 5
5 X = Get() 6 GetElided(&x)



B Go MOXHO mcnonb3oBaTb PYHKLMU, KOTOpbHIE
oripefieneHsl Huxe (MpOTOTUMbl HE HYXHbI)

1 func PrintResult(lhs, rhs int) {
fmt.Printin(Add(Lhs, rhs))

}

func Add(lhs, rhs int) int {
return Lhs + rhs

~N Oy U B W N

}



Ho Tem He MeHee, B GO ecTb NPOTOTUMDI
(o6bABNEeHME QyHKUMM 6e3 Tena ¢yHKLUN)

1 func Double(number int) int



SAHEM HY>)XHDbI
[MPOTOTIIMNbl ®YHKLLI/IN?



B GO ECTb
AHOHI/IMHDbIE ce

|
¢YHKLLI/"/I 2 value := func(lhs, rhs int) int {
3 return Lhs + rhs
4 }
Oco6biu BUA QYHKUMU, KOTOpbIE 5
6
onpepenianTca B MecTe 7 value := func(lhs, rhs int) int {
MCNOJIb30OBaHUA U He NoJsly4yawT UMEHU 8 return Lhs + rhs
9 }(10, 20)

AHOHUMHbIE ¢yHKHMM MOXHO Bbl3BaATb

cpa3y TriocJsie olipeneJyieHns



B GO ECTb XL
VARIADIC 1 func process(data string, tokens ...int) {

2
3}
PARAMETERS :
5 func main() {
0 process("")
7 process("", 1)
MOFyT OblTb TOJIbKO nocJjiaegHNMn Q srocess("", 1, 2, 3)
B CMUCKEe apryMeHToOB M UX HE 9 \ process("", []Jint{ 1, 2 }...)
140

MOXEeT OblTb 60Sblle OOHOIro



EXANIPLE
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func Prepare(
argl string,
arg2 string,
arg3 string,
arg4 string,
argb string,
) {

mp Lementation

O 00N O U & WN -

—

1 func Prepare(argl, arg2, arg3, arg4, arg5 string) {
2 // implementation
3}



UMeHa napameTpoB W BO3BpallaeMbiX
3HAaYeHUN MOXHO nponyckKaTb

1 func (unt, string, string) (unt, int, bool)

2 func (x int, y string, z string) (int, int, bool)
3 func (x int, _ string, z string) (int, int, bool)
4 func (int, string, string) (x int, y int, z bool)
5 func (int, string, string) (x int, y int, _ bool)



I/INMIEHOBAHHDIE NAPAMETPDI
BOSBPALLAEMOIO SHAHEHVIA




Terminal:

question + v

KOI'AA /ICINOJIbSOBATb

MMEeHOBaHHble MnMapameTpbl BO3BpallaeMoro 3HadyeHua?



MoXHO 6bI/10 6bl BEPHYTb HECKOJ/IbKO pe3ysibTaToB
B BUAE CTPYKTYpbl, HO 3TO He Bcerga BO3MOXHO —
HanpuMmep, B CJ/ly4yae cyluecTBywUWero nHTtepdeunca

000
1
2 type navigator interface {
3 GetLocation(address string) (lat, lon float32, err error)
4 }
D
0
7 type mobileNavigator structq{}
3
9 func (n mobileNavigator) GetLocation(address string) (lat, lon float32, err error) {
10 return ; , Nl
11 }



Ucnonb3oBaHue MMEeHOBAaHHbIX
napameTpoB pe3yJibTaTa 3aBUCUT
OT KOHTEeKCTa

€C/IN HET YBEPEHHOCTU, 4UYTO KX
MCNonb30BaHMe penaeT Kojg b6onee
YynTabenbHbIM, HE MUCMOJIb3YNUTE WX



EXAMPLE
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He HYXHO MewaTb WMMeHOBAHHbLIN U HEMMEHOBAHHbLIN
return B pamkax ogHou ¢yHKUUK!
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KOMIIANATOP GO YMEET
BCTPAVIBATb ®YHKLLV/IVI

1 func add(x, y) int {

2 return x + vy

3 }

4

5 func main() { 1 func main() {
0 X = 2 X =

7 y 3 y

8 Zz = add(x, vy) 4 Z y
0 5

10 } 6 }



EXANIPLE
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KAKIIE MI/IHYCbI ECTb I/
BCTPAVIBAHVIA ®PYHKLLIII/IZ



B GO MHNaMHWHI peann3yeTcs Ha 3aTarne
KOMOUASAUMN, N ero maesa MakKcumalbHO
npoctasds — ocHoBaHa Ha budget model,
mwnn cost-based model

ﬂ CyTb: y Hac ecTb OwaxeT, paBHbK 80, Ha
BCTpamBaHue ogHOU ¢yHKuUMM. CUYMTaeM CTOUMOCTb
OYHKUMMN — €eC/qIn 04YeHb rpyb6o, TO 3TO CyMMa BCeX
MHCTPYKLUMUN, MOMHOXEHHbIX Ha KaKou-To Bec. Ecnwu
CTOMMOCTb MEHblIe WA paBHaA OWAXETY, Mbl MOXEM
BCTPOUTb QYHKUMIO. ECnn HeT, TO HeT.



KAKAA OTBETCTBEHHOCTDb
OOJIDKHA BblTb Y PYHKLL I/



OYyHKUMA [ONIKHA AgenaTb 4YTO-TO oAaHO (ecnnm B Ha3BaHUMK
noaBnseTca and, TO SIBHO OHa fJefnaeT 4YTO-TO ele)
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MPABI/IJTO Ne’l

PYHKLLI/I AOJ1>KHDbI
bblTb KOMIMAKTHDbIIMII/I

MPABI/IJ10O Ne2

PYHKLLI/I AOJ1>KHDbI
bbiTb ELLLE KOMIMAKTHEE

1 He MOory HaydyHoO O60OCHOBaTb CBOe yTBepxaeHue. He xouTe OT MEHA CCbHUJIOK Ha uUCcliefoBaHus,
nooKa3sbiBawume, 4YTO OYEeHb MaJieHbKMe QYHKUUKM nyduwe 6onbumx. A MOry BCero nuilb CkKasaTb, 4TO
S MOYTU 4YeTbipe AecATUNeTuss nucan QyHKUMM BCEBO3MOXHbIX pa3mepoB. MHe pgoBoamnocb cosfgaBaTb
KOWMapHbIX MOHCTPOB B 3000 cTpok. A Hanucan 6eCYUCI/IEHHOE MHOXECTBO (QYHKUMW ONmMHOM OT 100
no 300 ctpok. U a nucan ¢yHKUuMM OoT 20 Oo 30 CTpOK. Mom npaKTUYECKUU OMbIT HaAydusl MeEHSA
(LEHOM MHOIMMUX MPO6 U OWMOOK), 4UYTO (YHKLMU OOJIKHb ObITb OYEHb MaNeHbkuUMM. OOQHAKO CTPOKKU He
AOJIKHbI COCTOATb U3 150 cumBonoB, a (yHKUMM M3 100 cTpok. KenaTenbHo, 4YTOOL AUHA PYHKLUMU

He npeBbiwasa 20 CTpPOK

© PobepT MapTuH



B GO XOPOLLO IMVVICATb
HEBOJIbLUI/IE PYHKLL,I/1I/]

He TonbkKo 4TO6bl ObIIO MPOWE MNOKPbIBAaTb MX TeCcTaMu,
nenatb KOO YMTAEeMbIM N MOOOEPKMBAEMbIM, HO U YTOOLI

Go Mor s¢PeKTUBHEE MPOU3BOAUTb OMTUMU3ALUU



EXANIPLE
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DEFER



Terminal: deep_golang 4 v

DEFER

KnwoyeBoe cnoBo defer B Go nos3BonsdeT Hawm
3anaHnpoBaTb 3anNyckK QYyHKLUMM OO ee BO3BpaTa -
HECKOJIbKO OYHKLMM MOryT O6blITb OTMOXEHb U3 (YHKLUW

(defer yacTo mMcnonb3yeTca O/ OUYUCTKW
PECYPCOB WX 3aBeplieHus 3apad)



1 func withoutDefers(filepath string, head, body []byte) error {
P f, err := os.0pen(filepath)
3 if err !'= nil {

4 return err

5 }

6

7 _, err = f.Seek(16, 0)
8 if err !'= nil {

9 f.Close()

10 return err

11 }

12

13 _, err = f.Write(head)
14 if err !'= nil {

15 f.Close()

16 return err

17 }

18

19 _, err = f.Write(body)
20 if err !'= nil {
21 f.Close()
22 return err
23 }
24
25 err = f.Sync()
26 f.Close()
27 return err
28 }

o/




000
1
2
3
4
5
6
/
8

9
10

11
12

13

14

15

16

17

18

19

| 20

_—— 2
_—— 22

_— -
,ff”fi:::;ff#f {f’fffff:: 24 }

f, err := os.0pen(filepath)
if err !'= nil {
return err

}
defer f.Close()

_, err = f.Seek(16, 0)

if err !'= nil {
return err
}
_, err = f.Write(head)
if err !'= nil {
return err
}
_, err = f.Write(body)
if err !'= nil {
return err
}

return f.Sync()

S S

func withDefers(filepath string, head, body []lbyte) error {




1 func run() { 1 runtime.deferproc(foo) // Line 2
2 defer foo( ) 2 runtime.deferproc(bar) // line 3
3 defer bar() 3

4 4 // other code...

5 fmt.Println("hello") 5

6 } 6 runtime.deferreturn() // Line 6

// \\\\




EXAMPLE
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BoiuncneHne aprymeHToB ¢yHKuum defer npoumcxoauTt cpasy xe,
a He nocJie BbiIXOoga U3 OKpyxawwen GyHKuum (cnepoBaTesibHO,
Go oTknapgbiBaeT BbINOJIHEHNE (YHKLUMM C TEM 3HAYEHUEM,
KoTopoe 6bI/10 nepenaHo npu BbhidoBe defer)
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PELLUEHVIE:

1. AIcnonb3oBaTb yKa3aTenu

2. lcnonb3oBaTb 3aMblKaHUA



EXAMPLE

Defer evaluation moment



EXAMPLE



EXAMPLE



EXAMPLE



EXAMPLE
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Defer moxeT MoguduumpoBaTb WMMEHOBAHHbIE
napameTpbl BO3BpallaeMoro 3HadeHus

= —
— R
N\ - N
_ Mjwmmm—n—m\ N No—
o *—-—w\\\\*\\\\“ NN N\
e I — o~ \/ T B NN AN —X
——— 7 \;\\W\\\\]\\\\.\\k e = \x\\\\\ —
———— = ——— —
— e e N N T
= e e i A A N N N ———————
= =z e e e B T — \ - =
—Z e O~ T ) / ) “ -
— e~~~ ———— T/ —— N : =




EXAMPLE



EXAMPLE



EXAMPLE



GO ‘1.14 — DEFER INLINING

1 func run() {

2 defer fool()
3 defer bar()
il
5 fmt.Println("hello")
6 }
00

B W N
- O
o Q

o 5



It is possible to do this improvement only in
static cases. For example, in a loop where the
execution is determined by the input size
dynamically, the compiler doesn’'t have the
chance to generate code to inline all the

deferred functions.

But in simple cases (e.g. deferring at the top
of the function or in conditional blocks if
they are not in loops), it is possible to

inline the deferred functions.
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PYHKL /IOHAJIbHOE
[MPOI PANIMIVIPOBAHVIE



UMnepaTuUBHLIM MoAXOo[.4 OMUChIBAeT, KakKuUM o0b6pa30om
Tbl YTO-TO jJenaellb, a AeKnapaTuUBHbIM NOAXO0.4
onuchiBaeT, 4YTO MMEHHO Tbl AOefaelb
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EXAMPLE

Imperative - declarative



PYyHKUMA — BO3BpallaeT
3Ha4yeHune

func sqr(number int) int {
return number * number

-

[lpouenypa — Bhi3biBaeTCH

pagM MNo6OYHbIX 3¢PeKTOB func printNumber(number int) {

fmt.Printtn(number)

O 0O ~JOY Ul B WN K-

-



[lpegukaT — QYHKUMA, BO3Bpalawuas
flornyeckoe 3HadeHune

1 func IsEven(number int) bool {
2 return number % —=

3}



EXAI\IIPLE
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Terminal: deep_golang 4 v

PYHKL,V/IA BbICLUEIO MNOPALKA

OYyHKUMSA, NpUHMMaRILAA B KadvecTBE apryMeHTOB Apyrue
OYHKUMM nnn BoO3Bpallawwas gpyrme GyHKLUU



EXAI\IIPLE
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HI/ICTAA PYHKLL/ISA

dyHKUMA, KOTopasa aABndeTcA AeTepMUHUPOBAHHOW
M He ob6slagaeT NO60YHbIMU 3PPeKTamu



EXAI\IIPLE
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[MPEI/IMYLWL,ECTBA

* [Ilpowe pasobpaTb, KaK ycTpoeHa ¢YyHKLUMUS

* [IpocTO pacnapannennTb

* [IpocTO TecTupoBaTH



MOXHO BBIHOCUTb «IrpPA3b» U3 QYHKLUUM U MNPUHUMATD,
B Buae napameTpa, nmbo paboTaTb C «IFpPA3bl» U3 BHE

00
1 func dirty(min, max int) {
2 return rand.Intn(100) + max / min
3}
4
5 func pure(min, max, random int) 1
6 return random + max / min

7}



900
He HYXHO BAaBaTbCH

B KPaUHOCTU U TIbITATHCA 1 func circleArea(radius float32) {

[OCTUYb abCoONITHON 2 return math.Pi * (radius * radius)
UUCTOTH GYHKLMUN 3}



FA

dyHKUMOHaNbHOE NpOorpammmpoBaHMe




[1AT TEPHDI VI T1PV/IENIDI



EXAMPLE

ooooooooo






LINUX PIPES

1 ps aux | grep 'kernel' | awk '{ print $2 }'



EXAMPLE

CCCCCCCC
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SANIbIKAHVIE

dyHKUMA, KOTOpas cchiylaeTcsa Ha cBo6OOHbIE MEPEMEHHbLIE
obnacTu BUAMMOCTU CBOEU POAUTENIBCKOU PYHKLUWU



EXAMPLE

eeeeeeeee



EXAMPLE
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[lepeMeHHble nepexunBawljmne BbI3OB
OYHKLUMM anjounpynTca B Ky4de
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Terminal: deep_golang 4 v

KAPPI/IPOBAHVIE

[Ipeob6pa3oBaHne QYHKLUUM OT MHOMMUX aprymeHTOB
B HAabop BJIOXEHHbIX QYHKLUMW, Kaxaass U3 KOTOPbIX
ABMSeTCA (OYHKUMEU OT OAHOrO0 apryMmeHTa

N3MeHeHne ¢yHKUMM OT BMAA
func(a,b,c) no Bupa func(a)(b)(c)



EXAMPLE



SAHEM MOXET NOHAAOOBVITbCH
KAPPI/IPOBAHVIE?



Hanpumep, y Hac ecTb (YHKUMUA NOrMpOBaHUSA
log(section, level, message)...
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EXAMPLE

aaaaaaaaaaaaaa






PEKYPCI/ISA

PYyHKUUNA, KOTOpaA Bbi3biBaeT
camy ceb6si, MoxeT ObITb:

* NPAMON — Korpga ¢yHKUMA BbI3bIBAET CeOS

* KOCBEHHafA — Korpga ogHa (yHKLUUS Bbi3biBAET

BHYTPU ceba Apyryw ¢yHKUUIO, KOTOpasa 3aTem
Bbi3biBAET MEPBYI0






Terminal: deep_golang 4 v

XBOCTOBAYA PEKYPCI/ISA

Ocobbin BMA peKypcuun, Korpa ¢yHKUUSA 3aKaHUYMBaETCH
BbI3OBOM CaMOU cebs 6e3 AonosIHNUTENbHbBIX OnNepaTopoB

Korga aTO yc/noBue BbINOJIHAETCA, KOMMUAATOP
pa3BoOpayYMBaeT PEKYPCUI0 B LUUKA C OOHUM CTEK-
dperMOM, MPOCTO MEHAA JIOKaJibHble MEPEMEHHbIE
OT UTepauum K mTepayumn



«9TO He HYXHO B fA3blKe C uUumknamm. Korpa
NPpOrpaMMMUCT MUWET PEKYPCUBHLIN KOJL, OH XO4YeT

npeacrtaBlJidTb CTE€K Bb30OBOB WJINW OH TMAAweT UUKIT»
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YCTPOI/ICTBO CTEKA



CTEK

CneumanbHO oTBegeHHasa 06NnacTb
NamMATU 019 XPaHEHUST BPEMEHHbIX
NaHHbIX (eue HasbBawT
annapaTHbIM CTEKOM)
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SP (STACK
POINTER) PEI/ICTP

9TO BeplIMHA CTeKa WM agpec camoro
nocrneoHero po6aBJ/iIeHHOr0 3JieMeHTa

SP

Ox04

Ox06

0x038

OxX0A

0x0C

Ox0E

Bx10

Ox12

Ox14




Ox04

Ox06

BP (BASE >

POINTER) PEITV/ICTP -

Ox0C
9TO Ha4yano ¢pemma WM agpec, )
SP 7 Ox0E
C KOTOPOro B CTEeK BHOCSTCH
MN N3MEHSITCHA 3Ha4YeHUs 0x10
Ox12
BP > Ox14




OCHOBHbIE KOMAHADI

PUSH MHCTpyKUuuAa — nomewaetr
NaHHble Ha BepUUNHY CcTeKa

POP MHCTpyKUMA — CHUMaeT
OaHHble C BEepPWUHbl CcTekKa



PUSH 5

Ox04

Ox06

Bx08

OXO0A

Ox0C

Ox0OE

Bx10

Ox12

Ox14




SP

BP

V

POP AX

Ox04

Ox06

Ox08

Ox0A

Bx0C

Ox0E

Bx10

Ox12

Ox14




IP (INSTRUCTION cee
POINTER) PEM/ICTP L func natnl) |

)

Vo

9TO yKasaTeslb Ha KoMmaHgy, 5
KoTopasa 6yneT BbINOJIHATbCS

cnepnywoueun

=

S U
—



Agpec Ha4vana ¢yHKUUW
000

1 func sum(x, y int) int {

2 return x + vy

3}

4

5 func mul(x, y int) int {
6 return x * vy

s,




lna Toro, 4To6bl Ha4daTb BbLIMNOJIHUTb QYHKLUID —
HYXHO 3arpysmTb ee apgpec Hadana B perucTtp IP
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JMP MHCTpPYKUMA - NPOCTO MphIraeT u3
OQHOIro0 yyacTKa Kojda B Apyrou no
onpeneneHHomy agpecy (meHass npu 3Tom IP)

V
- e e -

| |
add () mul()




AJOCTATOHHO J1I/1 IHCTPYKLL/IVI
JVIP OJ1A BbISOBA ®dYHKL/IAZ




CALL uHCTpyKUMA - nepen Tem, KaK MNPbirHYyTb MO KakKOMy-TO
agpecy — 3aHOCUT B CTeK ajpec Bo3BpaTa, Mocse 4ero
NMPOMCXOANT MNPbKOK MO yKas3aHHOMY ajpecy (apgpec Bo3BpaTa
— 3TO ajpec MHCTPYKUuM chnegywouwmum 3a MHCTpykuumenm CALL)

Ox04

Ox06

Ox08
call mul —
OX0A

VvV

Appec Bo3BpaTa Bx0C

OXOE

BOx10

Vv
- e - e

Ox12

Bx14

add () mul()




RET MHCTpPYKUMA - BhiTacKMBaeT U3 CTeKa
ajpec Bo3BpaTa M 3aTeM nNepexoauT No HeMmy

A4

add () mul()

Ox04

Ox06

Ox08

OXO0A

Agopec BO3BpaTa

Ox0C

Ox0OE

Bx10

Bx12

Bx14




dpenm PYHKUMM — 3TO JIOKasIbHOE

OKpYyXeHne OYHKUMW B BUOE €€ MEePEMEHHbIX

dpenm
OYHKLUN

BP SP —

dpenm
NPoOWJSION
OYHKLNU

Ox04

Bx06

Bx08

OXO0A

Ctapbin agpec BP

Ox0C

Apopec Bo3BpaTa

Ox0E

Ox10

Ox12

Ox14

mov BP SP
push BP

——> call func



Peructp BP Bcergpa ctaTtuyeH, TO eCTb

bygeT ykasbBaTb Ha OOHY MU Ty Xe SA4YeUuKy




Ctapbin apgpec BP

Ajpec BoO3BpaTa

Ox04

Ox06

Bx08

OxX0A

OxaC

OxOE

Bx10

Ox12

Ox14

A

JlokasnibHble NepeMeHHblie

push 360

push 20

push 10

push BP

call func



KAK MNMPOVICXOA4/IT
BOSBPAT VI3 ®YHKL,/IAZ



SP BP —

Ox04

30 Bx06

20 Ox08

10 OX0A

apbln agpec BP Ox0C
Ox14

Ctapbih agpec BP Ox16

mov SP BP



SP —

Ox04

30 Bx06

20 Ox08

10 OX0A
Ctapbin agpec BP Ox0C
Anpec BO3BpaTa OxOE
Bx10

0x12

Ox14

Ctapbin agpec BP Ox16

mov SP BP
pop BP



Ox04

30 Bx06

20 Ox08

10 OX0A
Ctapbin agpec BP Ox0C
Aapec Bo3BpaTa OxOE
Ox16

Ox14

Ctapbih agpec BP Bx16

mov SP BP
pop BP
ret



[MEPENMOJIHEHVIE

CTEKA

1 func recursion() {

2
3}

recursion( )

Ctapbin apgpec BP

Ajpec Bo3BpaTa

Ox06

Bx08

Ox0A

Bx0C

Ox0E

Ox10

Ox12

Ox14




EXAMPLE



B Go Henb3Aa nepexBaTUTb MNepenosiIHeEHUE
cteka u OOM (Out Of Memory)




KAK INEPEAATD
API'YMEHTDbI B PYHKLLV/IHO?



SP —
[lepBbIN apryMeHT
BTopon aprymeHT

TpeTun aprymeHT

BP —

STDCALL

ApryMeHTbl MnepepawnTca nepen
BbI3OBOM B O6paTHOM nopsgke

Afgpec Bo3BpaTa

Ox0E

Bx10

Ox12

Ox14

Ctapbin agpec BP

Bx16

Ajpec BoO3BpaTa

Ox18

——> call func
—> push 1
—> push 2

——> push 3



Terminal:

question + v

KTO bBYAET CAOABI/IFATb SP

Ha HYXHO KONMYEeCTBO O6aAWT Npu Bo3BpaTe M3 PYHKLUN?



BblSbIBAENMIAA CTOPOHA

SP BP —

Aopec Bo3BpaTa Bx18

Aopec Bo3BpaTa OxOE
1 Ox10
2 Ox12
3 Ox14

Ox16

—> ret 6



BblSbIBAIOLLLAA CTOPOHA

SP BP —

Aopec Bo3BpaTa Bx18

Aopec Bo3BpaTa OxOE
1 Ox10
2 Ox12
3 Ox14

Ox16

— ret

—> add SP 6



CNMELWEHVIE VWOET OT BP,
TAK KAK OH BCEI'1A CTATVIHEH

Bx06

BP-4 - nokanbHad nepemeHHaa 2 ¢ 0x08
BP-2 - nokanbHaa nepemeHHaa 1 0 Ox0A
BP - ykasaTenb Ha 6asy Bx0C

BP+2 - agpec Bo3BpaTa OXx0E

BP+4 - aprymeHT ¢yHKUuM T 1 9x10
BP+6 - aprymeHT ¢yHKUUKN 2 2 0x12




MOXHO nepepaBaTb apryMeHTbl HE TOJIbKO 4Yepe3 CTeK,
HO U 4Yepe3 perucTpbl U rinobdanbHbie MEPEMEHHbIE
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B GO 1.17 pnAa apXUTeKTyphl
AMD64 stack-based ABI 6bin
n3MeHeH Ha register-based

Ha MCKycTBEHHbIX 6eHYMapKax AOoCTYyn
K aprymeHTam B perucrtpax 6bis1 Ha 40%
bbicTpee, 4YeM K apryMeHtam Ha CTekKe



FA

YcTpoUCcTBO CTeKa




MOXKAJYVICTA, 3AMOJHIA
OMPOC O 3AHATII

CcbiMka B 4aTe M B rpynne y4YaCTHUKOB



