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type Disk struct {
UUID      string
Type string
Model     string
Vendor string
Size uint64    

}



•



// somewhere: disks := make([]Disk, 0, N)

// find disk by uuid
for _, d := range disks {

if d.UUID == uuid {
return d, true

}
}



•



// somewhere: disks := make(map[string]Disk, N)

// find disk by uuid
d, ok := disks[uuid]



•



// somewhere: disks := make(map[string]Disk, 128)

// find disk by uuid
d, ok := disks[uuid]
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Insert() -> O(1) 
Delete() -> O(1) 
Get()    -> O(1) 







“hi” -> Hash() % Size -> 0x02



“hi” -> Hash() % Size -> 0x02

“yo” -> Hash() % Size -> 0x02
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Hash(“hi”)      -> 0x02 
Hash(Hash(“yo”))-> 0x03



•

•

•

Hash(“hi”)      -> 0x02 
Hash(Hash(“yo”))-> 0x03

https://www.fluentpython.com/extra/internals-of-sets-and-dicts/
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Hash(“hi”)      -> 0x02 
Hash(Hash(“yo”))-> 0x03
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•

Hash(“hi”)      -> 0x02 
Hash(Hash(“yo”))-> 0x03
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•

Hash(“hi”)      -> 0x02 
Hash(Hash(“yo”))-> 0x03
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Hash(“hi”)      -> 0x02 
Hash(Hash(“yo”))-> 0x03

Hash(“hi”)  -> 0x02 
Hash(“yo”)  -> 0x02
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Hash(“hi”)      -> 0x02 
Hash(Hash(“yo”))-> 0x03

Hash(“hi”)  -> 0x02 
Hash(“yo”)  -> 0x02
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5. bucket 0x03

1. “hi”

4. mask (0b11)

2. hash()

3. 0x12345603



5. bucket 0x03

1. “hi”

4. mask (0b11)

2. hash()

3. 0x12345603



tophash(“yo”) -> 0x88





2 buckets:
(8 + 7) / 2 = 7.5
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https://en.wikipedia.org/wiki/Hash_table#Dynamic_resizing
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http://reneefrench.blogspot.com/


type hmap struct {
count      int // num of entries
hash0      uint32       // seed
B uint8       // mask (log2 of N)
buckets    unsafe.Pointer // array of buckets
oldbuckets unsafe.Pointer
…

}

// make(map[k]v)
func makemap(t *maptype, hint int, h *hmap) *hmap {..}



●

○

●

○



v := m["key"]     → runtime.mapaccess1(m, "key")

v, ok := m["key"] → runtime.mapaccess2(m, "key")

m["key"] = 777    → runtime.mapinsert(m, "key", 777)

delete(m, "key")  → runtime.mapdelete(m, "key")



type maptype struct {
key      *_type
…

type _type struct {
alg *typeAlg
…



func mapaccess1(t *maptype, h *hmap,
key unsafe.Pointer) unsafe.Pointer {

alg := t.key.alg



func mapaccess1(t *maptype, h *hmap,
key unsafe.Pointer) unsafe.Pointer {

alg := t.key.alg

hash   := alg.hash(key, uintptr(h.hash0))



func mapaccess1(t *maptype, h *hmap,
key unsafe.Pointer) unsafe.Pointer {

alg := t.key.alg

hash   := alg.hash(key, uintptr(h.hash0))

mask   := bucketMask(h.B)



func mapaccess1(t *maptype, h *hmap,
key unsafe.Pointer) unsafe.Pointer {

alg := t.key.alg

hash   := alg.hash(key, uintptr(h.hash0))

mask   := bucketMask(h.B)

bucket := (*bmap)(add(
h.buckets, (hash&m)*uintptr(t.bucketsize)))
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https://github.com/wangyi-fudan/wyhash




m := map[int]string {
1: "one", 2: "two",
3: "three", 4: "four"}

fmt.Println(m) // always sorted

for k, v := range m {
fmt.Printf("%s:%d ", k, v) // always random

}



checkin := make(map[string]bool)
// fastCheckin := make(map[string]bool, 1024)

for _, p := range passengers {
checkin[p] = true 

} 

BenchmarkMap/hint:_0-8   69552 ns/op 94250 B/op 22 allocs/op
BenchmarkMap/hint:_512-8  47943 ns/op  49882 B/op   5 allocs/op
BenchmarkMap/hint:_1024-8  27711 ns/op    0 B/op     0 allocs/op
BenchmarkMap/hint:_2048-8  26472 ns/op    0 B/op    0 allocs/op



// создание мапы включено в тест
checkin := make(map[string]bool, size)

for _, p := range passengers {
checkin[p] = true 

} 

BenchmarkMap/hint:_0-8      71171 ns/op 94285 B/op  23 allocs/op
BenchmarkMap/hint:_512-8    55714 ns/op 71710 B/op    8 allocs/op
BenchmarkMap/hint:_1024-8  32499 ns/op 49224 B/op     3 allocs/op
BenchmarkMap/hint:_2048-8    42092 ns/op  90184 B/op 3 allocs/op
BenchmarkMap/hint:_4096-8   40567 ns/op  172104 B/op  3 allocs/op



type void struct{}
seen := make(map[string]void)

for i, w := range words {
seen[w] = void{}

}

// check word is in
if _, ok := seen[“hello]; ok {

…

}



seen := make(map[string]bool)

for i, w := range words {
seen[w] = true

}

// check word is in
if seen[“hello”] {

…

}
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





m["Misha"] = Contact{
Email: "misha@home.org",
Phone: "22333322",

}
…

m["Misha"].Phone = "77777777"
// Error: “Cannot assign struct field” 



•





•



•





…

contact := m["Misha"]
contact.Phone = "77777777"
m["Misha"] = contact



m := make(map[string]*Contact)

…

m["Misha"].Phone = "77777777"



m[id] = Contact{
ID:    id,
Name:  "my name",
Phone: "my phone",

}

m[id] = &Contact{
ID:    id,
Name:  "my name",
Phone: "my phone",

}



m[id] = Contact{
ID:    id,
Name:  "my name",
Phone: "my phone",

}

m[id] = &Contact{
ID:    id,
Name:  "my name",
Phone: "my phone",

}

BenchmarkCreateValueMap-8   44135 ns/op 147528 B/op 3 allocs/op
BenchmarkCreatePointerMap-8 101578 ns/op 106568 B/op 1027 allocs/op



contact := m[id] contact := m[id]

BenchmarkAccessPointerMap-8 8262 ns/op    0 B/op  0 allocs/op
BenchmarkAccessValueMap-8   8694 ns/op 0 B/op  0 allocs/op



tmp := m[id]
tmp.Phone = "123-456"
m[id] = tmp

m[id].Phone = "123-456"

BenchmarkChangeValueMap-8    26828 ns/op 0 B/op  0 allocs/op
BenchmarkChangePointerMap-8   9602 ns/op 0 B/op  0 allocs/op



// I like bicycles!
for k := range myMap {

keys = append(keys, k) 
}

…

// one-liner!           
keys := maps.Keys(myMap)



type LockMap struct {
lock *sync.RWMutex
m    map[string]int

}
func NewLockMap(…)
…

m := NewLockMap()
m.Save(“score”, 777)

import “sync”

var m sync.Map
m.Store(“score”, 777)
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



BenchmarkLockMap/2-8  41_271042 ns/op       178 B/op        5 allocs/op
BenchmarkLockMap/4-8  75_334550 ns/op       764 B/op       11 allocs/op
BenchmarkLockMap/6-8  83_730845 ns/op      1065 B/op       18 allocs/op
BenchmarkLockMap/8-8  99_367751 ns/op      1250 B/op       20 allocs/op

BenchmarkSyncMap/2-8  10_496833 ns/op   4094089 B/op   306949 allocs/op
BenchmarkSyncMap/4-8  14_816287 ns/op   8188220 B/op   613897 allocs/op
BenchmarkSyncMap/6-8  18_310827 ns/op  12282887 B/op   920846 allocs/op
BenchmarkSyncMap/8-8  21_380772 ns/op  16376559 B/op  1227793 allocs/op



> go test -bench='^(BenchmarkLockMap)$' -run='^$'

BenchmarkLockMap/2-8       164      7_322615 ns/op
BenchmarkLockMap/4-8        55     20_928206 ns/op
BenchmarkLockMap/6-8        28     39_958776 ns/op
BenchmarkLockMap/8-8        19     60_600790 ns/op

> GOMAXPROCS=1 go test -bench='^(BenchmarkLockMap)$' -run='^$'

BenchmarkLockMap/2         218      5_385667 ns/op
BenchmarkLockMap/4         100     11_223965 ns/op
BenchmarkLockMap/6          76     15_947113 ns/op
BenchmarkLockMap/8          52     22_159325 ns/op






















