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[MTPABV/IJIA SAHATV/IA

1. Bonpocbl MOXHO W HYXHO 3ajaBaTb B J0b0e€
BpeEMSl, €CJ/Iu YTO-TO HEMOHATHO

2 . Jlydwe Bcero 3agaBaTb BOMPOCH OJIOCOM



Balun.Courses

[IJ1AH JIEKLLV/IVI

g b W DN

. MoTuBaumMa nsy4yeHuUAa onepaymoHHbIX CUCTEM
. [lpepcTaBneHne onepaunoHHbIX cucTtem B GO
. ApXuTekTypa sapa onepaumoHHOU CUCTEMD
. SMP, ASMP, cpaBHeHuUe

. AbcTpakuynm onepaymoHHOU CUCTEMbI



Balun.Courses

MOTVIBALLI/IA

OnepauuoHHas cucTema ynpaBnseT annapaTHOM 4acTbio

KOMMbloTepa, MNporpaMmHbiM obecrnedyeHMeM M npenocTaBNAaeT

e i MHTepdencol Ona pasIMYHbIX Nporpamm

Software Software

F

BSD (Free BSD, Open BSD), Unix, Linux, i0S (macOS),
/ephyr, etc.
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[TIPEACTABJIEHVIE B GO

v [ goos :
Ewwmo func main() {
goos.go
§ ronines fmt.Println(runtime.G00S)

8 zgoos_aix.go

8 29005 anroid.go fmt.Println(runtime.GOARCH)

# zgoos_darwin.go

# zgoos_dragonfly.go }
8 zgoos_freebsd.go

# zgoos_hurd.go

# zgoos_illumos.go

B zgoos_ios.go

& zgoos_js.go /Users/igorwalther/Library/Caches/JetBrains/GoLand2024.1/tmp/GoLand/___go_build_fork
8 zgoos_linux.go darwin
8 zgoos_netbsd.go armé4

# zgoos_openbsd.go
# zgoos_plan9.go

B zgoos_solaris.go
# zgoos_wasip1.go
# zgoos_windows.go
B zgoos_zos.go

U (GOARCH=arm64 GOOS=darwin go build main.go)
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[TIPEACTABJIEHVIE B GO

GOOS: aix, android, darwin, dragonfly, freebsd, illumos,
ios, js, linux, netbsd, openbsd, wasip1, plan9, solaris, wasipT1,

windows

GOARCH: (386, amd64, arm, armé64, loong64, mips, mips64,
mips64le, mipsle, ppc64, ppc64le, riscv64, s390x, wasm)

go tool dist list
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CJIOKHOCTDb AOPA OS

Linux kernel map

functions

layers ol prucessing — storage networking EE—

interface

system interfaces processes memary CCess files & directories sCkets access HI char deviCes

Anpo ABNAETCA CaMOW CJ/I0OXHOWM

SCCess
user space

yacTbld onepauMoOHHOU CUCTEMDI e

Virtual memory Virtual File System  protocol families
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CJIOKHOCTDb AOPA OS
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Konn4yecTBO CTPOK Agpa LinuxX
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APXVITEKTYPA ALPA

B MOHOMIMTHOU apXUTeKType.:

1. HeTy KOHTpona pgocTyna Mexny

Kernel

Pa3HbIMM KOMMOHEHTAMMU SA[pa

System Call Interface

2. Jlornyeckoe paspgeneHue mexny

Kernel nogcucTtemamm nocpenctsom APL

functions

3. EcTb mogpoepxka MoAoyndpHOCTU B

D

compile time
Device 4. EcTb nopgaoepxka 3arpyxaembliX
Drivers

MoOyJien BO BPeEMA WUCMOJIHEHUA

Hardware 5. Ctporuve uHTepdenuch C MaNleHbKUM

KOJIMHECTBOM HaKJ/lagHblX pPacCcXoaoB



Balun.Courses

APXVITEKTYPA ALPA

B MMUKpOCEPBUCHOU apXUTeKType:

File Network Display 1. bBONbWMHCTBO MOACUCTEM U30JIMPOBAaHLI

Server Server Server

: opyr OoT gpyra, B 4acTHOCTU Kak
nonb3oBaTeNiIbCKKMe npoLecch
2. AsonupoBaHHaA nNamMaATb Mexay
Micro kernel cepBMcamMm B oO6MeH Ha

Request (IPC, Memory, Scheduler) P

NMPponN3BOANTEJIbHOCTDb
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CPABHEHVIE APXI/ITEKTYP

1. MoHONMTHLIE Afpa 6bicTpee
2 . MMKpocepBUCHble siapa 6osiee HadeXHble, HO MeOJlIeHHble

3. EcTb cMewaHHbn noaxof, KoTopbin mcrnonbsyeT Windows

LWN articleon Monoliticvs.Micro (2607)


https://lwn.net/Articles/220255/

ASYMIMIETRIC
MULTIPROCESSING (ASNIP)
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SYMMETRIC MULTI-PROCESSING

\J i \ J

Processor A Processor B Processor C

Process 1 Process 1 Process 1

| Process 2 \ | Process 2 | | Process 2 |

kernel kernel kernel
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APXI/ITEKTYPA AOPA LINUX

Application 1 Application2 Application n

v v v

Kernel

Process Management Memory Management

\J \J

Documentation drivers

Block I/O Networking

I ] e '

firmware include i kernel

Device drivers arch ¢ ¢ ¢ ¢

char block ethernet machine 1

samples scripts security

filesystem input iio machine 2

framebuffer platform ¢

' '

Hardware
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ABCTPAKLLI/II/I ONEPALLI/IOHHOIN
CI/ICTENDbI

OS Kernel Space
Liser code cannot read from nor write to these addresses,
otherwise resultng in a Segmentation Fault

* Stack "

Automatic variables {local wo a function's scope), caller’s return address, etc. 1 . A.D' p e C H O e I-I p O C T p a H C T B O

(grows towards lower memory addresses)

OxFEFFFFEFE

[lpoyecc aTo abcTpakKumsa onepaumoHHON CUCTEMbl -

N Nporpamma [OJsiIa UCMOJIHEHUA, BKJIWYaeT B cebA:

. OOMH nnNM HecKoOJZIbKO MNOTOKOB
. lecKpuUnTOp®I

. Cemadopbsl

Dynamic memory allocation through malloc/new free/delete
[Frows towards higher memory addresses)

BSS

Uninitialized static variables, filled with zeros

. Tanmepbl

Data
Static variables explicitly initialized

. 06paboOTUYNKN CUrHANOB

N OO0 o WO

. [l[poyne pecypchl/mMeTanHpopmaums

Ox08048000

DxQ0000000




Balun.Courses

ABCTPAKLLI/II/I ONEPALLI/IOHHOIN
CI/ICTENDbI

func main() {

foo()
}
runtime/debug.Stack()
/Users/igorwalther/.ya/tools/v4/6067021677/src/runtime/debug/stack.qgo:24 +0xé4
func foo() { main.bar()
tJaf‘() /Users/igorwalther/GolandProjects/performance_optimizations_go/lection_examples/lection_4/fork/main.go:17 +0xlc
main.foo(...)
} /Users/igorwalther/GolandProjects/performance_optimizations_go/lection_examples/lection_4/fork/main.qgo:13

main.main()

Fow . - F=2 o _man - fAa_ e _—— ot ot —— PR Y & T TR s e . F_ = —— . R T

func bar() {
stackDump := debug.Stack()
fmt.Println(string(stackDump), len(stackDump))
fmt.Println( a..: "")
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ABCTPAKLLI/II/I ONEPALLI/IOHHOIN
CI/ICTENDbI

On Uni t , F1ndP 1 d d t P )

// On Unix systems 1ndProcess always succeeds and returns a Process €Y% paHTanMm Go NOHUMAaeT,
// for the given pid, regardless of whether the process exists. To test whether

// the process actually exists, see whether p.Signal(syscall.Signal(0)) reports rae pacrioJioxeH NMCMOJTHAEMbIN

// an error. .
func FindProcess(pid int) (*Process, error) { (I)an-

return findProcess(pid)

// StartProcess is a low-level interface. The os/exec package provides

// higher-level interfaces.

//
// If there is an error, it will be of type *PathError.

func StartProcess(name string, argv []lstring, attr *ProcAttr) (*Process, error) {
testlog.0Open(name)
return startProcess(name, argv, attr)



Balun.Courses

ABCTPAKLLI/II/I ONEPALLI/IOHHOIN
CVICTENIbI

'FUﬂC maln() { /Users/igorwalther/Library/Caches/JetBrains/GolLand2024.1/tmp/GolLand/___go_build_fork

p, err := os.Executable()
NWcnonb3yeTca Aasa pasfiMdHbiX YTUIAUT, 4YTOOLI

' = ' o o o
if err != nil { HaTW WUCMONHSAEMb ¢ann, Hanpumep, pprof
log.Fatal(err)

fmt.Println(p)
fmt.Println(os.Args[0])
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ABCTPAKLLI/II/I ONEPALLI/IOHHOIN
CI/ICTENDbI

[lOTOK 8TO abcTpakuma onepaunoHHOM CUCTEMbl Mpw

NCTMOJIHEHNWN T1POI PaMMbl .

1. [lpouecc MoOXeT BbLIMONIHATb UHCTPYKUUN (f*.
KOHKYpeTHO, co3gaBad OAMH WIN HEeCKOJIbKO (Fr‘ﬂ\;f
2. loTokn B paMKax ogHOro npouecca umewT obuume Process

PECYPCbl, B TOM 4ucre namaTb.

3.Y Kaxnooro notoka eCTb CBOW COOCTBEHHbLIA CTEeK WU

Habop permcTpoB
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ABCTPAKLLI/II/I ONEPALLI/IOHHOIN
CI/ICTENDbI

Opened files
task struct task struct
FILE

Thlead Gloup ID (PID) Thlead Gloup ID (PID)
B E Fhread 1D (T.D,

Opened flles Opened flles

Address Space

Addl eSS Space —|_> :l J Addl eSS Space

Peannsauma noTtokoB B Linux
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ABCTPAKLLI/II/I ONEPALLI/IOHHOIN
CI/ICTENDbI

Userspace Userspace
T0 1

TO
¢ syscall
—— P | Save user regs on
interrupt the kernel stack Save user regs
on kernel stack

i schedule()

l schedule()

context switch
‘ context switch

Pop user regs
from kernel stack

‘ eXit syscall
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ABCTPAKLLI/II/I ONEPALLI/IOHHOIN

CVICTENIbI B GO

Grunning

Grunnable

Gwaiting

Gsyscall

Q)
o
®
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Pidle

Prunning

Psyscall

P >

P> ~ sysctl hw.logicalcpu
hw. logicalcpu: 12

func main() {
fmt.Println(runtime.NumCPU())

}

[loyeMy normyeckux apgep
MOXeT OblTb 6onblue, 4Yem

PNU3NYECKUX?
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B3AVIVMIOOEVICTBIVIE C OS

Application 1 Application2 Application n

v v v

System Call Interface

P User space

¢ P Kernel space

Kernel

Device drivers

—

¢ ]) Hardware
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