CTPYKTYPDI

uuuuuuuuuuuuu



[IPOBEPDb 3AINNCD




[TPABUJIA 3AHATUA

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

2 . BOMPOCH rOJIOCOM 3ajaem
Nno NOgHATOM pyKe B Zoom

3. OTBETbl Ha BOMpPOCH O6yayT
B 3arylaHUPOBaHHbLIX MecTax




[IJ1AH JIEKLLUW

1. CTPpYKTYpb

. BcTpanBaHue TUMNOB

. BoipaBHMBaHWe CTPYKTYp
. TOHKOCTU CTPYKTYp
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. [lceBOOHUMbI U onpepgeJyieHnA Turos



CTPYKTYPDbI



CTPYKTYPbI vee
nAHHbIX Zzt type Person struct {

name string
[lporpamMmMHan egmHuua, nossonsiwan = surname string
XpaHUTb U obpabaTbiBaTb OAHOTWUIMHbIE 4‘} age nt
5

M/ MnNn nornd4eckm cBA3aHHble OaHHble



EXAMPLE
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Terminal: deep_go + v

METO/]

B 06beKTHO-OPUEHTUPOBAHHOM MNPOrpaMMMPOBaAHNN
— 9T0 ¢YHKUMA wnu npouepypa, npuHagnexaias
KaKOMYy-TO KJlaCCy WU OOBbEKTY



EXAMPLE



EXAMPLE
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Terminal: deep_go + v

[MOJIYYHATEJIb

(Receiver) — npencTaBfissieT COO0OM yKa3aTe/lb Ha TeKyWuu
06bEKT MM 06bEeKT CTPYKTYphl (aHanor this B Apyrux

A3blka MPOrpaMMUPOBaAHUA )



EXAMPLE



[lonyyaTtenb ponkeH O6bITb yKasaTenem:

* Ecnn meTon OQONMXEH M3MEHUTb MNonydaTens

* Ecnn B nony4dyaTtene ecTb noJjie, KOToOpoe
Henb3a KonupoBaTb (Hanpumep Tun U3
naketa sync)

[lony4yaTenb cnepyeT cpenaThb yKasaTenem:

» Ecnn nony4daTtenb — 60nblioM 06bEKT (YTOObI
ero He KonupoBaTb — pa3Mep 06beKTa HYXHO
6eH4YMapKaTb )



MonyyaTtenb AoJsiKeH 6biITb 3HAYEHUEM:

* EcNn HYyXHO o6ecneynTb HEU3MEHHOCTb
nonydyaTens

[lonydaTenb crnepyeT cpenatbh 3HaAaYeHUEM:

» Ecnu nony4yaTtenb aABnseTcsaA 6a30BbiM TUMOM
(int, float64, string, ..)

 Ecnn nameHaemble nond He ABNAWNTCA 4YacTblo
noJiydartesid HalipAMyio, a HaXOOATCHA BHYTPW

OPYrOn CTPYKTYPbI






[1o YMOJIHAHWNIO Mbl MOXEM BbI6VIpaTb TN NoJiydaTesid B BUuae
3Ha4éeéHUnA, €CJiIm HET BECKUX TIpPU4YNH HE A€eJlaTb 3TOMNO, HO
eCJ/in BO3HUKaAKT COMHEHWUA, TO WUCIIOJIb3OBATb YKa3aTe€Jlb






HE HY)KHO CMELUUBATDb TUIDI
MONYYATEJIEWN!






[loToMy 4TO nmonyyaTeslb - 3TO CUHTAKCUYEeCKUM caxap

1 type data struct {}

/
3 func (d *data) methodWithSugar() {

4
D f
6

7 func methodWithoutSugar(d *data) {
8

9 i



EXAMPLE
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GO HE NOAAEP)XUBAET OB bEAUHEHUA, HO
NX MOXXHO PEAJIN30BATb



EXAMPLE
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Y cTpykTyp B GO MOryT 6biTb Term (Habop nap KJw4en
M 3HAYeHUN). Tern onuumoHanbHbIE — MO YMOJIYAHUI TEer
KaXgoro nojia paBeH NyCcTOU CTPoOKe

00
1 type User struct {
2 Name string json:"name" xml:"name"
3 Surname string json:"surname" xml:"surname"

4 }
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Tern nosnenm n nopssAaoK o6bLABNEHUN
nosien B TUNe CTPYKTYpPbl UMET
3Ha4YeHue agna upeHTudPuMkKkauum TUna

CTPYKTYPbI

[IBa 6e3bIMAHHbIX TUMNOB CTPYKTYP WOEHTUYHDI,
TONIbKO €CJ/Ih OHU UMET OAWHAKOBYI0
nocnenoBaTesSIbHOCTb O6bBABJSIEHUN MOJIEN

Monsa MOEHTUYHbBI, TONbKO €C/N UX
COOTBETCTBYWWME MMEHa, COOTBETCTBYWIMNE
TUMbl U COOTBETCTBYWWME TErn MOEeHTUYHD



FAQ

CTPYKTYPpHI




BCTPAUBAHUE TUIOB



BCTPAUBAHUE TUIOB

1 type Foo struct {
Bar

}

type Bar struct {
data int

}

~l Oy U0 &5 W N



BcTpoeHHble NMonA TakKxe eue Ha3biBawT AaHOHUMHLIMU MONAMM -
OJHAKO KaXgoe BCTPOEHHOe roJjie MMeeT WUMSA, YKa3aHHOe HEeABHO
(UMs TunMa BCTPOEHHOro Moss AENCTBYET KakK UMS Nnons)

type Foo struct {
Bar

}

type Bar struct {
data int

}

0O~ OY U & WWN =

e

func main() {
var foo Foo

foo.data = 1f
foo.Bar.data = 100

i e e
W N = &
—



Henb3a peKypcuMBHO BCTpauBaTb cebA
(HO MOXHO MCMNOJSIb30BaTb YyKa3aTesn)

00
1
2 type Data struct {
3 Data
4 }
5
6
7 type Data struct {
8 d Data
9 }
10
11 type Data struct {
117 d *Data

13 }
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[lo3TOMYy MX M Ha3biBawT elle aHOHUMHbLIMU MONAMM
— M3-3a TOro, 4YTo MUX MOXHO MNponycTUTb'!
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data

HY)>XHO ABHO
YKA3bIBATb

K KakKoW BCTPOEHHOU CTPYKTYype values Derived?

values DerivedT

nponcxoguT obpaleHune




KOI'JA UCIOJIb3OBATD
BCTPAUBAHWUE?



EXAMPLE

Type embedding incorrect



EXAMPLE
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B GO HET HACJIEAOBAHUA!
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MeToabl ¢ OAMHAKOBOW CUrHaATYypoOM
«nepeKkpoiBawTCA» MNPU BCTPaMBaHUU

"H._ = e
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FAQ

BcTpanBaHne TUNOB




BbIPABHUBAHUE CTPYKTYP



KAK Y3HATb PASMEP
OBbbEKTA CTPYKTYPbI?



BJIMAET JIN KOJINHECTBO METOZ10B HA
PASMEP ObbEKTA CTPYKTYPbI?
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B GO UCIOJIb3YETCH

«TPEBYEMOE
BbIPABHUBAHWE»

Ero 3HayeHne paBHO pa3mepy MaMAaTu,
TpebywueMmycss camoMmMy OO0SbWOMY MOJI0
B CTPYKTYype

G To ecTb, e€CNiM B CTPYKType €eCTb TOJIbKO
nona int32, ToO BbipaBHMBaHWe cocTaBuUT 4 6auTa,
a ecqm ectb M int32, un int64 — TO 8 6aAaUTOB.



4 bytes

1 type datal struct {
2 aaa bool

3 bbb 1nt32

4 ccc bool

5

4 bytes

4 bytes




4 bytes
1 type data2 struct {
2 aaa 1nt32
3 bbb bool
4 ccc bool
D ¥

4 bytes




KoMnnnaTop He MeHsAeT MNOpsAAoK MoJsIem B CTPYKTYpe
M HE MOXeT ONTUMMU3UPOBATb TakKue CJZiydae - HO Mbl MOXEM
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HEUCIIOJIb3YEMASA NAMATD
SATOJIHAETCA HYJIAMW
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linAa MaccuBoOB BbipaBHMBaAHNE UOAEHTWYHHO
BbipaBHMBaAHWNIO TWIMaA 3JIEMEHTA MaACCKMBA
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ALIGNCHECK

Screenshot ‘; —

Install

go get -u gitlab.com/opennota/check/cmd/aligncheck
go get -u gitlab.com/opennota/check/cmd/structcheck
go get -u gitlab.com/opennota/check/cmd/varcheck

Use

Find inefficiently packed structs.

$ aligncheck net/http

net/http: /usr/lib/go/src/net/http/server.go:123:6: struct conn could have size 160 (cul
net/http: /usr/lib/go/src/net/http/server.go:315:6: struct response could have size 152
net/http: /usr/lib/go/src/net/http/transfer.go:37:6: struct transferWriter could have s:
net/http: /usr/lib/go/src/net/http/transport.go:49:6: struct Transport could have size :
net/http: /usr/lib/go/src/net/http/transport.go:811:6: struct persistConn could have si:




BHUMAHMUE!

HE CINELUATE!

CywecTtByeT 60/bllON cobsla3H H6POCUTLCH
M cpaly HayaTb MpaBuUTb BCE CBOWU
CTPYKTYpPbl, 4YTOObB OHW 3aHUMaIMN KakK
MOXHO MEHblle MecTa, HO 3TO TeMHbIU
NyTb, W He CTOUT CTAHOBUTbLCHA Ha 3TY
OOPOXKY paHblie cpoKa



[loyT Bcerpga, ropasao BaXHeWM 4YMTaemMoCTb Kopa, YeM TakKue

onTuMmnsaumm. BaxXHO NMOHMMATb, MO KakKOW MPUYUHE Y 3Ha4YeHUus

TUMa MMEHHO TaKoW pa3Mep M 4YTO BOOOUE MpoucxoauT, a yxe
B CJZlydae HeobXxoAMMOCTW 3aHMMaTbCA ONTUMUIALMEN



3A4HEM HY)>XHO BbIPABHUBAHWUE?



boNnbWMHCTBO COBpPEMEHHbIX MpPOoLeccopoB UYMTAWT JAaHHble U3
NaMAaTU He oTAenbHbiIMM 6avTamm, a 67510KaMum no 2-4-8 6auT -
COOTBETCTBEHHO, €C/M Yy BacC faHHble He BblpaBHEHbl B MaMATWU
M Hadano nonagaeT B OAMH 6JIOK, a KOHeu B gpyrom, TO AOJA
4yTeHnda Haao 6yaeT NonyyduTb OBa TaKUX 6Jl0Ka



[lpegctaBuM, 4YTO HeT XX

BbipaBHMBAHNA WU pPa3MeEP 1 type data struct {
g 2 aaa 1ntle

CTPYKTYpbl 3aHMMaeT 3 6auTa 3 bbb bool
4 }
5
6 func main() {
7 var values [ ]data
3 for value := range values {
9 = value
10 }

11}

machine word machine word machine word




KAKOE BYAET BbIPABHUBAHUE Y
CTPYKTYPbl, COCTOALLUNX U3 INT64
MONEN HA 32 BUTHOUN MALLUUHE?



Screenshot l:l =

alignment guarantee

arrays depend on element types
structs depend on field types
other types size of a native word




FAQ

BoipaBHUBaHUE CTPYKTYP




[IEPEPDIB 5 MUHY'T



TOHKOCTU CTPYKTYP




EXAMPLE
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PA3MEP NMYCTOU CTPYKTYPbI
PABEH HYJIIO!
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EXAMPLE
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ALL THE FIELDS OF AN
ADDRESSABLE STRUCT VALUE
CAN BE TAKEN ADDRESSES.

If the size of the final field in a non-zero-sized struct value is zero,

then taking the address of the final field

in the struct value will return an address which is beyond the allocated
memory block for the struct value. The returned address may point to
another allocated memory block which closely follows the one allocated for
the non-zero-sized struct value. As long as the returned address is stored
in an active pointer value, the other allocated memory block will not get

garbage collected, which may cause memory leaking.



To avoid these kinds of memory leak problems, the
standard Go compiler will ensure that taking the address
of the final field in a non-zero-sized struct will never

return an address which is beyond the allocated memory
block for the struct.



The standard Go compiler implements this by padding some
bytes after the final zero-sized field when needed. If the
types of all fields in a struct type are zero-sized (so
the struct is also a zero-sized type), then there is no
need to pad bytes in the struct, for the standard Go
compiler treats zero-sized memory blocks specially.



EXAMPLE

tttttttttttttttttttt



EXAMPLE

llllllllllllllll



EXAMPLE
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EXAMPLE

ccccccccccccccccccc



EXAMPLE
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FAQ

TOHKOCTU CTPYKTYP




[1AT TEPHDI



Terminal: deep_golang 4 v

DOD (DATA ORIENTED DESIGN)

9TO crnoco6 onepupoBaTb AOaHHbIMK
B cache friendly maHepe



EXAMPLE



Object Oriented Design

Data Oriented Design




Closer

OunmaTb BCe pecypcbl B OAHOM MecTe MNporpammbl
He Bcerga yao6Ho wnau Boob6uWe BO3MOXHO
caesnlaTb, He yXyAuuB apXUTeKTYpy NPUNOKEeHUS

na peweHna aTom nNpobsembl CyWecTBYET OTAESIbHbIN
nattepH. [lycTb KaxAablh KOMMNOHEHT, 3auHTepecOoBaHHbI
B TOM, 4T06b eMmMy coobumnu, Korga Heob6XoauMo
OUYNCTUTb pPecypchl U MpekpaTuTb paboTy, coobuuT

06 9TOM OTAOESIbHOMY KOMMOHEHTY, 3apermcrtpumpoBaB

y Hero o6paboTymk



EXAMPLE
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MOXHO He nucaTb CBoOe€,
a Mcnosib3oBaTb FOTOBYKW peannsauuio

00 Screenshot =~

Search packages or symbols G

Discover Packages > github.comfxlabjcloser |L|

closer ( package | ( module )

Version: v1.1.0 (Latest’ | Published: Oct12,2022 | License:MIT | Imports:10 | Imported by: 209

Jump to ... [ ] | README 1|
Closer owasses) (<o wsisancs]

Usage

Table of exit codes The aim of this package is to provide an universal way to catch the event of applir:.at‘ibn-"s_.exit and perform some actions before jt's

| License too late. closer doesn’t care about the way application tries to exit, i.e. was that a panic or just a signal from the OS, it calls the

provided methods for cleanup and that's the whole point.

Documentation

/ Source Files

\
\|




KAK B GO NPUHATO KOHCTPYUPOBATD
ObbEKTDI
C ONMUMNOHAJIbHbIMUA AP YMEHTAMWA?




EXAMPLE
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EXAMPLE
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Functional Options

* He Hago pe¢akTopuUTb MMeWIMecsa Bbi3OBbI
B CJ/lydae WU3MEHEHUUN, OHU OCTaHyTCH
6e3 M3MEeHEeHUN

* Bbi3OBbl QYHKLUM MEHEe rpomo3sgkue,
Korga Becb Habop onuun TpebyeTcs
OYeHb peako, JIMbo HUKOoraa

 [lapameTpbl CTAHOBATCHA WMMEHOBAHHbIMU
M UX CTAHOBUTCHA Mpolle 4YnTaTb



EXAMPLE
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[ICEBAOHUMDbI U
ONMPEAEJIEHUNA TUTIOB



TYPE DEFENITION

1 type NewTypeName int

2

3 type (

4 NewTypeNamel string
NewTypeName2 NewTypeName

5
6 )



HoBbin onpepesieHHbI TUM U COOTBETCTBYWWUU €MY
MCXOOHbLIN TUN B onpepesieHUAX TUMOB — 3TO ABa pPa3HbIX
TUna. HoBbiM onpepesieHHbIn TUM U UCXOOHbLIN Tun 6yayT
MMETb OAMH U TOT Xe 6as3oBbin Tun (underlying type)



type (
Name
Age

1
Z
=
4 )
>
6

type Table

TYPE ALIAS

string
nt

map [ Name |Age



 Type alias — He co3pgaeT HOBbLIU
TUMN, NPOCTO MNCEBAOHMM TuUNa

* Type definition — cospgaeT
HOBbIK TUM



EXAMPLE

Type alias and definition



[lpy npucBanBaHum:

» type alias — Hwudyero
He HYXHO genaThb

» type definition — HyXHO
KacTUTb, MOTOMY 4YTO 3TO
pa3Hble TUMbl AaHHbIX




EXAMPLE

Type alias and definition with method



MOXHO ObbABUTDH

METOLA OJI1A TUTA
T, ECJIN:

TN T He ABNAeTCcHA 6a30BbiM TUMOM
AaHHbIX N ero aJimnaCom

* TN T HaxoOUTCA B TOM Xe nakeTe,
rope M MmeTon

* TN T He [oJXeH 6bTb yKa3aTesiem

* TN T He [OONXeH ObTb MHTepPencom



EXAMPLE
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EXAMPLE
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EXAMPLE
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[lceBOOHMMbBI M onpefesieHna TUMNOB



MOXXAJIYUCTA, 3AMOJTHU
OMPOC O 3AHATUMU

CcbiMka B 4aTe M B rpynne y4YaCTHUKOB




