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&ﬁéﬁ *ﬂw ﬁ K/MRIE (size guarantee)

type size in bytes
byte, uint8, int8 1

uintlé, intl1é 2

uint32, int32, float32 4

uinté4, inté4, float64, complex64 8
complex128 16

struct{}, [O]T{} 0




&ﬁéﬁ *ﬂi‘f ﬁ SFARIE (align guarantee)

type alighment guarantee
bool, byte, uint8, int8 1
uintlé,int1é6 2
uint32,int32 4
float32, complex64 4

arrays HHETE (element) XERFE
structs HHEFE (field) EERFE
other types — A H125F (machine word) B K/
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# layout
get github.com/ajstarks/svgo/structlayout-svg
get -u honnef.co/go/tools
install honnef.co/go/tools/cmd/structlayout

install honnef.co/go/tools/cmd/structlayout-pretty

# optmize
install honnef.co/go/tools/cmd/structlayout-optimize




align—guarantee

] 0 Ag.arr [2]int8 (size 2, align 1)
2 Ag.bl bool (size 1, align 1)
padding (size 5, align 0)

I Ag.sl [Jint16 (size 24, align 8)
LMXTT 216

Ag.ptr *int64 (size 8, align 8)

Ag.st.str string (size 16, align 8)

Ag.m map[stringlint16 (size 8, align 8)

Ag.i interfacef} (size 16, align 8)

"

structlayout -json github.com/NewbMiao/Dig101-Go Ag|structlayout-svg -t "align-guarantee
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StringHeader
Data
Len

SliceHeader
Data
Len
Cap

hma :
; iface
count
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B data unsafe.Pointer
noverflow

EE0)

buckets unsafe.Pointer eface

oldbuckets unsafe.Pointer
nevacuate

extra *mapextra

_Lype < type
data unsafe.Pointer



&ﬁgt *ﬂw ﬁ 354\4%‘ :final zero field

:= T1{}
:= T2{}

Printf("zero size struct{} of Tl size: %d; T2 (as final field) size: %d"

unsafe.Sizeof(al),
unsafe.Sizeof(a2))




&ﬁéﬁ*ﬂiﬂ' ﬁ: EHL b Gam st smntrmmsme 28R R)

tooMuchPadding

= -40%

164

tooMuchPadding. : 0-8 (size 8, align 8)
tooMuchPadding. : 8-16 (size 8, align 8)

i8 tooMuchPadding. : 16-20 (size &, align &)

132
ptr *
b

tooMuchPadding. : 20-22 (size 2, align 2)
tooMuchPadding. 1 : 22-23 (size 1, align 1)
tooMuchPadding. : 23-24 (size 1, align 1)

structlayout -json github.com/NewbMiao/Digl01-Go tooMuchPadding|structlayout-optimize -r
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before
_ 0 tooMuchPadding.i16 int16 (size 2, align 2) optlmlzedl64 int64 (size 8, a"gn 4)
I 2 padding (size 2, align 0)
4 tooMuchPadding.i64 int64 (size 8, align 4)
. - optimized.ptr *string (size 4, align 4)
I 12 tooMuchPadding.i8 int8 (size 1, align 1)
13 ddi ize 3, align O G s 5 : .
15 - ecdingilsizeic elignig} optimized.i32 int32 (size 4, align 4)
- 16 tooMuchPadding.i32 int32 (size 4, align 4)
19 _ 16 optimized.i16 int16 (size 2, align 2)
20 tooMuchPadding.ptr *string (size 4, align 4)
- I 1S optimized.i8 int8 (size 1, align 1)
=2 I 19 optimized.b bool (size 1, align 1)
s 24 tooMuchPadding.b bool (size 1, align 1) p . » alig
- 25 padding (size 3, align 0)
27




BARGEHAXIFT mastsrm

golangci-lint run --disable-all --enable maligned struct_align_demo.

struct_align_demo.go:17:21: of size 40 bytes could be of size 24 bytes (maligned)
tooMuchPadding {

github.com/NewbMiao/Dig101-Go/struct_align_demo.go
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(unsafe.Pointer(&x)) % unsafe.Alignof(x) =

https://golang.org/ref/spec#Package unsafe



https://golang.org/ref/spec#Package_unsafe

NEUE T 216

WaitGroup

noCopy noCopy
statel [3]

} Attt 4 2 [3)uint32, R Z[12]byte

(wg *WaitGroup) state() (statep * , semap * Vil
(unsafe.Pointer(swg.statel))%8 = 0 {
(* )(unsafe.Pointer(&wg.statel)), &wg.statel[2]

(% )(unsafe.Pointer(&wg.statel[1])), &wg.statel[0]
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£x86-32 L, 641K #{E A Pentium MMXZ BRI FERMTER
#EJELinux ARM L, 6447EK {5 F ARMVEKkR#% 2 RIT A~ Bl R HE T
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https://eolang.org/pkg/sync/atomic/#pkg-note-BUG



https://golang.org/pkg/sync/atomic/#pkg-note-BUG

A FRIR ETFIERIE Why 2

X 2 F Hint647Ebool 2 fg R %135,

ER32MIXI TR, BRZ64HuUXIFTH, FARNERAMR 264, UL

init
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https://github.com/golang/go/issues/6404#issuecomment-66085602



https://github.com/golang/go/issues/6404#issuecomment-66085602

64 FPRIR 2 IHERIE How?

TRABSBRHSER, AR FPIIE—DF (word) BT LUK Hi 2 =2 646131 58,

The first word in a variable or in an allocated struct, array, or slice can be relied upon to be 64-bit aligned.

B 5B - new B & make

run -gcflags="-m=2"

cO
fmt.Println( "64fiFAE: ",
atomic.AddInt64(&cO, 1))

types/ .go: 8 to heap: c0O

types/ .go: B to heap: cl

types/ .go: 3 to heap: c2

types/ : to heap: c3

types/ 5 87 to heap: c4

types/ .go: g literal escapes to heap
types/ go:163:13 W ) escapes to heap

cl := ] {}
fmt.Println( "64{U=FEA. tD5:",
atomic.AddInt64(&c1[:][0], 1))

GOSSAFUNC=safeAtomicAccess64bitWordOn32bitArch run types/




64 FPRIR 2 IHERIE How?

int64 first field

c2.val int64 (size 8, align 4)

c2.val2 int64 (size 8, align 4)

val2

valid

Println( 4548 RN XTFHI64{US iy i c2.valid bool (size 1, align 1)
atomic.AddInt64(&c2.val, 1), padding (size 3, align 0)
atomic.AddInt64(8c2.val2, 1))




64 FPRIR 2 IHERIE How?

int64 first embedded field

0 c3.val.val2 int64 (size 8, align 4)

7

: . s 8 c3.val._ int16 (size 2, align 2)
va T
valid _ 10 padding (size 2, align 0)

I 12 c3.valid bool (size 1, align 1)
Printin("EHHPEFERNMESNG, BHETEN6LMIF: ", 13 padding (size 3, align 0)
atomic.AddInt64(8c3.val.val2, 1)) 15 -




64ﬁ$ miéiﬁl‘ﬂ ﬁ.ﬁE How 2 int64 padding

© 0

13

16

H}

fmt.Println( "SH{EIBMNIET

atomic.AddInt64(&c4.val2, 1))

c4.val int64 (size 8, align 4)

c4.valid bool (size 1, align 1)
c4._ [4]oyte (size 4, align 1)

padding (size 3, align 0)

c4.val2 int64 (size 8, align 4)




64 FPRIR EIFERIE How?

int64 slice

cb.val int64 (size 8, align 4)

cb.valid bool (size 1, align 1)
padding (size 3, align 0)
val
valid
val2 []

cb.val2 []int64 (size 12, align 4)

Hval2: [] {0}}
fmt.Printin( "StEpes{iFtD 5",
atomic.AddInt64(&c5.val2[6], 1))




64 FPRIR 2 IHERIE How?

int64 array

c51.val int64 (size 8, align 4)

c51.valid bool (size 1, align 1)
padding (size 3, align 0)

c51.val2 [2]int64 (size 16, align 4)
‘."Ej].
valid

val2

]

|
Hval2: [3] {0}}

atomic.AddInt64(&c51.val2[0], 1)




64 FPRIR 2 IHERIE How?

int64 pointer

c6.val int64 (size 8, align 4)
cb :=

val

valid
c6.valid bool (size 1, align 1)

val2 =
padding (size 3, align 0)

F{val2: new( )}
fmt.Printin( " S#{EPes{iFI5% c6.val2 *int64 (size 4, align 4)

atomic.AddInt64(c6.val2,
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pad cpu.CachelLinePad
}
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mheap

central [numSpanClasses] {
mcentral mcentral

pad [cpu.CacheLinePadSize - unsafe.Sizeof(mcentral{})%cpu.CacheLinePadSize]

TR S BECHImheapd, EE 2B cacheI Il ZE F 5| Fcentral, 2 Boa BFEREZEME K i
ENATARFIRBEEFYUAAEE, 18407 cacheLinePadding

cachelLine £% : https://appliedgo.net/concurrencyslower/



https://appliedgo.net/concurrencyslower/

64ABIF IR 25 014RIE Bug !

AREE B ML TR SRR 12byte K/
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X tinyalloc sy Bt /)N X G2 i V& A5 {0 AR IE

https://github.com/golang/go/issues/37262#issuecomment-587576192

mallocgc(size , typ *_type, needzero ) unsafe.Pointer {

¢ := gomcache()
X unsafe.Pointer
noscan := typ == nil || typ.ptrdata == 0
size <= maxSmallSize {
noscan && size < maxTinySize {

off := c.tinyoffset

size&7 == 0 {

off = alignUp(off, 8)
size&3 == 0 {

of f alignUp(off, 4)
size&l == 0 {

of f alignUp(off, 2)

off+size <= maxTinySize && c.tiny != 0 {

X = unsafe.Pointer(c.tiny + off)
c.tinyoffset = off + size
c.local_tinyallocs++
mp.mallocing = 0
releasem(mp)

X



https://github.com/golang/go/issues/37262#issuecomment-587576192

GARIFRIR T GRIUE g !

val

val2

H}

mu sync.Mutex
mu.Lock()
c.val2 += 1
mu.Unlock()
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http://blog.newbmiao.com/2020/02/10/dig101-golang-struct-memory-align.html
https://github.com/dominikh/go-tools

