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package main
func main() {}
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HOW FAST IS GO?

15 TIMES BINARY SIZE
3 TIMES EXECUTION TIME
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HELLO WORLD EXAMPLE

package main
import "fmt"

func main() {

fmt.Println("hello world!")

}



QUR COMPILED HELLO WORLD

THE MELLO WORLD = =



[LO WORLD A

MBLY

0x0000
0x0000
0x0004
0x0004
0x0006
0x0006
0x0007
0x000a
0x000e
0x000e
0x000e
0x000e
0x0014
0x001b
0x0020
0x0027
0x002c
0x0033
0x0033
0x003a
0x003f
0x0044
0x0047
0x0047
0x004c
0x0050
0x0051
0x0052
0x0052
0x0052
0x0052
0x0057
0x0057

00000
00000
00004
00004
00006
00006
00007
00010
00014
00014
00014
00014
00020
00027
00032
00039
00044
00051
00051
00058
00063
00068
00071
00071
00076
00080
00081
00082
00082
00082
00082
00087
00087

/usr/local/go/src/fmt/print.
<unknown line number>)

/usr/local/go/src/fmt/print.
/usr/local/go/src/fmt/print.

o~~~ o~~~ o~~~ o~~~ o~~~ o~~~ o~~~ o~~~ o~~~ o~~~

/usr/local/go/src/fmt/print.
/usr/local/go/src/fmt/print.
/usr/local/go/src/fmt/print.
/usr/local/go/src/fmt/print.
../main.go:7) ADDQ
../main.go:7) POPQ
../main.go:7) RET
../main.go:7) NOP
../main.go:5) PCDATA
../main.go:5) PCDATA
../main.go:5) CALL
../main.go:5) PCDATA
../main.go:5) JMP

go:314) MOvQ

NOP
go
go
go
go
go
go
856
BP

$1,
se,

:314)
:314)
:314)
:314)
:314)
:314)

, SP

$-1
$-2

runtime

$o,
0

$-1

LEAQ
LEAQ
MOvL
MovQ
PCDATA
CALL

../main.go:5) TEXT main.main(SB), ABIInternal, $64-0
../main.go:5) CMPQ SP, 16(R14)

../main.go:5) PCDATA $@, $-2

../main.go:5) JLS 82

../main.go:5) PCDATA S0, $-1

../main.go:5) PUSHQ BP

../main.go:5) mMovQ SP, BP

../main.go:5) SUBQ $56, SP

../main.go:5) FUNCDATA $0, gclocals-g2BeySu+wFnoycgXfElmcg==(SB)
../main.go:5) FUNCDATA 81, gclocals-EaPwxsZ75yYThHMVZLmk6g==(SB)
../main.go:5) FUNCDATA $2, main.main.stkobj(SB)

../main.go:6) MOVUPS  X15, main..autotmp_8+40(SP)

../main.go:6) LEAQ type:string(SB), DX

../main.go:6) mMovQ DX, main..autotmp_8+40(SP)

../main.go:6) LEAQ main..stmp_B(SB), DX

../main.go:6) MovQ DX, main..autotmp_8+48(SP)

0s.Stdout(SB), BX

go:itab.*os.File,io.Writer(SB), AX
main..autotmp_8+40(SP), CX

$1, DI

DI, SI

$1, $o

fmt.Fprintln(SB)

.morestack_noctxt(SB)

Generated with: go build -gcflags=-S .
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SLICES, MAPS AND CHANNELS

package main

func main() {

sampleSlice := []int{1, 2, 3, 4, 5}
sampleSlice = append(sampleSlice, 6)

sampleMap := map[stringlint{"a": 1, "b": 2}
sampleMap["c"] = 3

sampleChannel := make(chan int)

for _, value := range sampleSlice {
sampleChannel <- value

for _, value := range sampleMap {
sampleChannel <- value



SLICES, MAPS AND CHANNELS ASSEMBLY

0x0077
0x00e3
0x010a
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0x016d
0x0199
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00544
00569
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. . . . . . . . . . .
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./main.
./main.
./main.
./main.
./main.
./main.
./main.
./main.
./main.
./main.

./main.

go
go
go
go
go
go
go
go
go
go
go

:5) CALL
:7)
:7)
:7)
:8)
:10) CALL
:13) CALL
:16) CALL
:17) CALL
:16) CALL
:3) CALL

CALL
CALL
CALL
CALL

runtime

runtime.
runtime.
runtime.
runtime.

runtime.

runtime

runtime

runtime.

runtime

runtime.

Generated with: go build -gcflags=-S .

.growslice(SB)

fastrand(SB)
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chansend1(SB)

.mapiternext(SB)

morestack_noctxt(SB)
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[HE BOOTSTRAP PROCESS
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THE THREAD LOCAL STORAGE

MAIN WD MEMURY ..............................
S MNDOM .............. A[S ................ U)U HAGS ________ ALLoctor SWKSPO 0 L ______
MODULES G0 ARGS GO ENV SECURE DEBUG ENV INIT GC
RUN INITS ENABLE GC SYSMON INITIAL G START THE WORLD bs



SYSARGS

......... o= B - ¥ B = S
WU e e o e e
.................
""" UNINGS o BUBLECC 0 SSMOV o+ NG oo SWumEMoms e b5
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WU e e o e e
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""" UNINGS &= DWMEGC <= SsMON = INDING oo SURmEWOWD o k5



[HE SCHEDULER

MAIN WD MEMURY ..............................
S MNDOM .............. A[S ................ [PUHAGS ________ ALLoctor SWKSPOOL ______
MODULES G0 ARGS GO ENV SECURE DEBUG ENV INIT GC
RUN INITS ENABLE GC SYSMON INTTIAL G START THE WORLD bs



THE SCHEDULER
SCHED 0 0 0
8e
- 9 BMes Be

AU X X X X




5T0P THE WORLD

MAIN WD MEMURY ..............................
S MNDOM .............. A[S ................ U)U HAGS ________ ALLoctor SWKSPO 0 L ______
MODULES G0 ARGS GO ENV SECURE DEBUG ENV INIT GC
RUN INITS ENABLE GC SYSMON INITIAL G START THE WORLD bs



STACKS POOL
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MEMORY ALLOCATOR

s SSRGS
MNDOM o
OGS I
ENABLE GC SYSMON .
YOUR CODE

MEMORY
ALLOCATOR



MEMORY ALLOCATOR

package main

func BenchmarkAlloc(b *testing.B) {

slice := []int{}

for 1T :=0; 1 < b.N; i++ {
slice = make([]int, 1024)

}

= slice

int = 8 bytes, 8*1024 = 8192
8192 B/op 1 allocs/op

package main

func BenchmarkAlloc(b *testing.B) {

slice := []int{}
for 1T :=0; 1 < b.N; i++ {

slice = make([]int, 1025)

= slice

int = 8 bytes, 8*1025 = 8200

?7?7?77? B/op 1 allocs/op



MEMORY ALLOCATOR

package main

func BenchmarkAlloc(b *testing.B) {

slice := []int{}

for 1T :=0; 1 < b.N; i++ {
slice = make([]int, 1024)

}

= slice

int = 8 bytes, 8*1024 = 8192
8192 B/op 1 allocs/op

package main

func BenchmarkAlloc(b *testing.B) {

slice := []int{}
for 1T :=0; 1 < b.N; i++ {
slice = make([]int, 1025)

= slice

int = 8 bytes, 8*1025 = 8200
9472 B/op 1 allocs/op
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MEMORY ALLOCATOR

package main

func BenchmarkAlloc(b *testing.B) {
slice := []int{}
for 1T :=0; 1 < b.N; i++ {
slice = make([]int, 1024%*1024)
}

= slice

int = 8 bytes, 8*1024%1024 = 88388608

8388619 B/op 1 allocs/op

package main

func BenchmarkAlloc(b *testing.B) {
slice := []int{}
for 1 :=0; 1 < b.N; i++ {
slice = make([]int, 1024*1024+1)

= slice

int = 8 bytes, 8+%1024*1024+1 = 88388616

1 allocs/op



MEMORY ALLOCATOR

package main

func BenchmarkAlloc(b *testing.B) {
slice := []int{}
for 1T :=0; 1 < b.N; i++ {
slice = make([]int, 1024%*1024)
}

= slice

int = 8 bytes, 8*1024%1024 = 88388608

8388619 B/op 1 allocs/op

package main

func BenchmarkAlloc(b *testing.B) {
slice := []int{}
for 1 :=0; 1 < b.N; i++ {
slice = make([]int, 1024*1024+1)

= slice

int = 8 bytes, 8+%1024*1024+1 = 88388616

8396811 B/op 1 allocs/op
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e Memory Allocator:
https://medium.com/@ankur_anand/a-visual-guide-to-golang-memory-allocator-f
rom-ground-up-e132258453ed

e The Garbage collector (Maya Rosecrance):
https://youtu.be/gPxFOMuhnUU?s1=09pn99sLigptgyw3

e The GC Pacer (Madhav Jivrajani):
https://youtu.be/We-8RSk4eZA?s1=QNXxqq2xVEoh9At9

e The memory allocator (Andre Carvalho):
https://youtu.be/3CR4UNMK_Is?si=BObUKHohbNq73t7V

e« The netpoll (Cindy Sridharan):

https://youtu.be/xwlo3xigknI?si=dmTrK_CH_fa0Bs51
e The scheduler (Madhav Jivrajani):
https://youtu.be/wQpC99XulU4?si=uOuORiLyMpNXKYa0
e Other related talks from myself:
o The go compiler: https://youtu.be/gqnmoAAOWREE?si1=ANt-Mvm4hpR9OVydx
o About goroutines: https://youtu.be/MYtUOOi1zITs?si1=FVGFtez2z3fNCjx7
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