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free blocks list: [0-1], [8], [11], [14-15]
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free blocks list: [0-1], [8-11], [14-15]

куда положить новый объект?
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⊘ ⊘ *c*c

*T *T ⊘ ⊘ ⊘ ⊘ ⊘*T

type T struct{
children *[4]*T
value    int

}
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object.field = <newRef>



write_barrier(object.field, newRef):
object.field = newRef
if newRef != null and isNotMarked(newRef):

mark(newRef)

❓🔎✅



write_barrier(object.field, newRef):
var oldRef = object.field
if oldRef != null:

mark(oldRef)
object.field = newRef

🔎 ❓ ❓🔎





…While other goals may intervene, 1.6 will most likely be 
used to improve throughput by adding bump pointer 
allocation as well as a generational copy collector for 
nursery (new) spaces…

…The work being pulled in includes logic for starting and 
stopping Go routines individually and adding a write 
barrier infrastructure suitable not only for concurrent GC 
but also for the potential 1.6 generational copying 
collector… 

golang.org/s/go14gc

https://golang.org/s/go14gc


github.com/golang/go/discussions/70257#discussioncomment-11201305

https://github.com/golang/go/discussions/70257#discussioncomment-11201305
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; %r10 = store location
; %ebp = reference (compressed)
; %r12b = 0

shrq $0x9, %r10
movabsq $0x7f4975093000, %r14
movb %r12b, (%r14,%r10)



1 ; %r11 = store location
2 ; %ebx = reference (compressed)
3 ; %r12b = 0
4 ;
5 ; Fast-path
6 ; Cross-region check:
7 xorq %r11, %r10
8 shrq $0x15, %r10
9 testq %r10, %r10
10 je 0x22
11 ; Null pointer check:
12 testl %ebx, %ebx
13 je 0x1e
14 ; Card address calculation:
15 shrq $0x9, %r11
16 movabsq $0x7f48d0c00000, %rdi
17 addq %r11, %rdi
18 nopl (%rax)
19 ; Young gen. card check:
20 cmpb $0x2, (%rdi)
21 jne 0x166 ; => slow-path
22
23 ; Slow-path
24 ; Thread-local dirty card buffer:
25 movq 0x48(%r15), %r10
26 movq 0x58(%r15), %r11

27 ; Memory barrier:
28 lock
29 addl $0x0, -0x40(%rsp)
30 nop
31 ; Dirty card check:
32 cmpb $0x0, (%rdi)
33 je -0x180
34 ; Dirty the card:
35 movb %r12b, (%rdi)
36 ; Check if the buffer is full
37 testq %r10, %r10
38 jne 0x21
39 ; If full => call runtime
40 movq %r15, %rsi
41 nopl (%rax,%rax)
42 nop
43 movabsq $0x7f48f236f860, %r10
44 callq *%r10
45 jmp -0x1a9
46 ; Else => enqueue the card
47 movq %rdi, -0x8(%r11,%r10)
48 addq $-0x8, %r10
49 movq %r10, 0x48(%r15)
50 nop
51 jmp -0x1bc
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int y (33)

y ← 33
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1 ; NonGen ZGC Load Barrier
2 movq 0x10(%rax), %rcx
3 testq %rcx, 0x20(%r15)
4 jnz slow-path

1 ; Gen ZGC Load Barrier
2 movq 0x10(%rax), %rcx
3 shrq %rcx, $good_remap_bit_index
4 ja slow-path

1 ; Gen ZGC Store Barrier
2 testl 0x10(%rax), $store_bad_mask
3 jnz slow_path
4 ; add color pointer before store
5 shlq %rcx, $good_remap_bit_index
6 orq %rcx, $store_good_color
7 movq %rcx, 0x10(%rax)
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Баланс 
latency / throughput 

Важно latency

Избыток  CPU

Гигантские хипы

Хип меньше 32Gb

Важен throughput




