by

Introduction

one, cqtst fifo

n

queue faa faa(i,a i by a i tdr tir tdr

< < else faa(s,-delta)

> > else faa(s,-delta)

Tdr and tir

P and V

P and V:

faa(semaphore,-delta)

P(semaphore V(semaphore,1).

grp_ grp_lock(lock)/grp_ grp_

grp_lock or grp_sync). Grp_lock

through grp_unlock. Grp_sync grp_lock and grp_unlock

faa faa

rw_ rw_rlock(lock)/rw_ rw_wlock(lock)/rw_ rr_ rr_Alock(lock)/rr_ rr_Block(lock)/rr_

fifo

m M n m N p

dhqueue

_____________________________________________________________________________________ Time _____________________________________________________________________________________ _____________________________________________________________________________________

× hqueue^1 dhqueue^2 × ×MinLF/2) × × _____________________________________________________________________________________ mqueue^3 O(p× tqueue^4 O(n+m×(log_{k k k}n) _____________________________________________________________________________________ × × × 1 hsize n/MaxLF ≤ hsize ≤ n/MinLF c p<c c p

k=6.

qsize tir(qsize, nitems, maxqsize faa(qsize, nitems tir is

nitems tdr(qsize tdr head and tail

head and tail faa of head or tail bound bound using faa.

cqtst

mqueue

queue, hqueue, dhqueue and mqueue

P/V

cqtst llist except

Queue

faa head tail m*p + n).

m p, p.

Fqueue N

Head and tail queue size

Vqueue fqueue fqueue

tail head

Head and tail Filled and empty

filled. tdr and tir n n n n

The hqueue and dhqueue queue queue, hqueue and dhqueue queue

Dhqueue hqueue hqueue

M M the

i j (i j

mod hsize,

where pos faa head or tail dhqueue

dispose cset

hqueue and dhqueue hqueue deletion P/V dhqueue

M+m+n+hsize M hsize n m

M=c*p n/hsize

dhqueue

counter p index=p+maxp Maxp that p p is maxp p p maxp, p maxp maxp

Like hqueue p and maxp

mod maxp < mod (2*maxp)

hashval p hashval hashval+maxp.

maxp qid hashval qid pos tmp hashval qid maxp maxp implemented. hqueue n hashval

A faa(p maxp p by maxp maxp.

p>=maxp maxp p maxp p and p’=p+maxp p p’ p p p’

p

M+m+n MinLF MaxLF

MinLF MaxLF MinLF/2)

O(2+MaxLF MinLF MaxLF or MinLF MinLF MaxLF

MinLF MaxLF=16.

Mqueue queue

queue variable firstmult tdr. firstmult and head queue mqueue

Tqueue N mqueue m m N items

O(m*(1+logN+N)).

head and tail d

d-1*k^{d-1}_0*k^0. i i

allocated.

N N head equals N tail and head

Pool queue queue, pool faa

Set fas faa, fas(a,i i in a a head, tail qsize pool. fas fas fas returned.

Cset set fas faor. Faor(a,i a and i a Head and tail head and tail

faor fas set.

cqtst

Cqtst

cqtst

Cqtst cqtst cqtst:

fifo cqtst sets or csets.

Cqtst

numinserts numinserts/m m numinserts numinserts m

c c tqueue and mqueue.

page.

mqueue Tqueue above.

p p p/2 p P p

head and tail

head and tail

mqueue

mqueue tqueue n n*c, c cqtst cqtst

ms/√

cqtst

p t N delete/re-insert T_w = t/N

Fifo Fifo fifo and cqtst cqtst Fifo fifo

fifo Fifo

cqtst

p cqtst, p cqtst

cqtst

T_s T_{sc} p processes) T_p p processes)

sc p sc s

Efficiency

Contention contention. Contention is

queue, mqueue pool hqueue kfor tqueue

contention given

cqtst)

s sllist and llist differ P,V llist

sc p, efficiency contention

queue and mqueue p greater vqueue dhqueue

tqueue k k

Time(ms) Queue s)

hqueue†

Legend

× Δ Π ξ ∅ set

× set ϕ pool χ fq

Π tq

+ hq

∗ mq Υ q ξ ll

Δ sll γ vq

-0 2 4 6 8 10 0.7

0.8

0.9

1

1.1

× × ×

×

× × ×

×

Δ Δ Δ

Δ

Δ Δ Δ

Δ

Π Π

Π Π Π

Π

Π Π ξ ξ ξ ξ ξ ξ

ξ ξ

-0 5 10 15 -0

1

2

3

(ms)

χ χ χ χ χ χ χ χ

Π Π Π Π Π Π Π Π

+ + + + + + + + ∗ ∗ ∗ ∗ ∗ Υ Υ Υ Υ Υ

ξ ξ ξ ξ ξ ξ ξ ξ Δ γ γ γ γ γ γ γ γ

-0 5 10 15 -0

2

4

6

(ms) χ χ χ χ χ

Π Π Π Π Π

Π

+ + + + + + + + ∗ ∗ ∗ ∗

∗

Υ Υ Υ Υ Υ

ξ ξ ξ ξ ξ ξ ξ ξ

Δ γ γ γ γ γ

-0 5 10 15 -0

0.5

1 χ_{χ χ} χ χ

χ

χ χ

Π Π Π

Π Π

Π

Π Π

+ + + + +

+

+ +

∗ ∗

∗

∗ ∗

Υ Υ Υ Υ Υ ξ ξ

ξ

ξ ξ ξ ξ

ξ

Δ γ γ γ γ γ

γ γ γ

-0 5 10 15 -0

0.5

1

1.5

χ χ χ χ χ χ χ χ Π Π Π Π Π Π Π Π + + + +

+ + + +

∗ ∗ ∗ ∗ ∗

Υ Υ Υ Υ Υ ξ ξ ξ ξ ξ ξ ξ ξ

Δ γ γ γ γ γ γ γ γ

-0 5 10 15 -0

1

2

3

(ms)

∅ ∅ ∅ ∅ ∅ ∅ ∅ ∅

× × × × × × × ×

ϕ ϕ ϕ ϕ ϕ ϕ ϕ ϕ

-0 5 10 15 -0

2

4

6

(ms)

∅ ∅ ∅ ∅ ∅ ∅ ∅ ∅ × × × × × × × ×

ϕ ϕ ϕ ϕ ϕ ϕ ϕ ϕ

-0 5 10 15 -0

0.5

1_{∅ ∅ ∅} ∅ ∅_∅ ∅

∅

× × × × × ×

× × ϕ ϕ ϕ ϕ ϕ

ϕ ϕ ϕ

-0 5 10 15 -0

0.5

1

1.5

∅ ∅ ∅ ∅ ∅ ∅ ∅ ∅

× × × × × × × × ϕ ϕ ϕ ϕ ϕ ϕ ϕ ϕ

sllist

llist vqueue or hqueue

sllist

Queue Sllist Speed)×

†

†

†

†

†

tqueue to

although dhqueue efficiency

efficiencydata.

llist llist llist hqueue and dhqueue Fqueue gsynch

Dhqueue

Overall, hqueue

fluctuate, dhqueue

queue and mqueue Queue and mqueue vqueue circular_array_size vqueue had queue or mqueue

pool

mqueue Mqueue

mqueue

Tqueue tqueue mqueue outperforms tqueue Tqueue

(0..log_k

resource. n n_kN)

The tqueue

Overall, tqueue mqueue Mqueue

set and pool Cset

map. Set and cset faa-emulated fas and faor(cset does pool Pool

pool

tem.

k k p p k p k p k

1) p divides k 2) p k

k/p

k(p

k

queue

hqueue and dhqueue

okpreempt or nopreempt. Okpreempt nopreemt queue and mqueueeffectively. tqueue hqueue justified.

queue and vqueue

fqueue and tqueue

dhqueue

Llist

PVinit(q.lock,1)

P(q.lock,1)

V(q.lock,1)

P(q.lock,1)

> 0)

else

endif V(q.lock,1)

Queue

PVinit(q.lists[i].lock,1) endfor mod q.size

repeat > P(list->lock,1)

V(list->lock,1) faa(list->putticket,q.size) faa(list->cnt,1) faa(q.cnt,1) mod q.size

repeat > repeat >cnt,1)) P(list->lock,1)

V(list->lock,1) faa(list->getticket,q.size)

(cont) Fqueue

grp_init(q.glock) grp_lock(q.glock) grp_synch(q.glock) grp_unlock(q.glock) endif mod q.size faa(q.cnt,1) grp_synch(q.glock) grp_unlock(q.glock) grp_lock(q.glock) grp_synch(q.glock) grp_unlock(q.glock) endif mod q.size grp_unlock(q.glock)

Vqueue

endfor mod q.size repeat > faa(cell->ticket,1) faa(q.filled,1) mod q.size repeat > faa(cell->ticket,q.size-1) faa(q.empty,1);

Hqueue

_delete(cset); P(list->lock,1) V(list->lock,1) faa(q.cnt,1) repeat

P(list->lock,1) V(list->lock,1)

(cont)

Dhqueue

initialize_list(htab.lists[i]) csetinit(htab.qids,max_queues) rw_initlock(htab.rwlock) rr_initlock(htab.rrlock)

_delete(htab.qids)-1;

mod maxp < p)

mod 2*maxp

repeat

repeat

P(list->lock,1)

V(list->lock,1)

faa(q.cnt,1) faa(q.htab.cnt,1) > MaxLF) rr_Alock(q.htab.rrlock) expand(q.htab) rr_Aunlock(q.htab.rrlock) endif repeat

repeat

P(list->lock,1)

endif V(list->lock,1)

faa(q.htab.cnt,-1) < MinLF) rr_Block(q.htab.rrlock) shrink(q.htab) rr_Bunlock(q.htab.rrlock) endif rw_rlock(htab.rwlock) faa(htab.size,1)

read2write(htab.rwlock)

write2read(htab.rwlock) else

rr_runlock(htab.rwlock)

mod maxp

rr_rlock(htab.rwlock) endif P(htab.lists[p],1)

V(htab.lists[p],1) initialize_list(htab.lists[p+maxp]) P(htab.lists[p+maxp],1)

V(htab.lists[p+maxp],1) rw_runlock(htab.rwlock)

(cont)

Mqueue

rw_initlock(q.rwlock)^†

PVinit(q.lists[i].lock,1) endfor rw_rlock(q.rwlock)^†

mod q.size

repeat > P(list->lock,1)

V(list->lock,1) faa(list->putticket,q.size) faa(list->cnt,1) faa(q.cnt,1) rw_runlock(q.rwlock)^† rw_rlock(q.rwlock)^†

rw_runlock(q.rwlock)^†

endif repeat

repeat > 0) > 0) mod q.size

repeat >cnt,1))

>first-> P(list->lock,1)

V(list->lock,1) repeat mod q.size

P(list->lock,1)^†

>first->mult V(list->lock,1)^† > 0) endif rw_runlock(q.rwlock)^† †

(cont)

Tqueue

k(size)

rw_initlock(q.rwlock) rw_rlock(q.rwlock)

< > q.size)) additems(q.root[0],item,pos, q.logsize,q.size-pos) additems(q.root[1],item,0, q.logsize,mult-q.size+pos)

q.root[pos div

initnode[2*q.size,multinode) else div q.size mod initnode]2*q.size,leafnode) else

repeat <> null) endif additems(q.root[child],item,pos, q.logsize,mult) endif rw_runlock(q.rwlock) rw_rlock(q.rwlock)

div q.size]

checkfree(lastnode,1) endwhile repeat <> null)

checkfree(node,1) rw_runlock(q.rwlock)

rw_wlock(q.rwlock)

rw_wunlock(q.rwlock) endif

initnode(k**level,leafnode) else

repeat <> null) endif checkfree(lastnode,1) endwhile

else

checkfree(node,mult) endif free(node)

(cont)

Pool

PVinit(q.lists[i].lock,1) endfor mod q.size

P(list->lock,1)

V(list->lock,1) faa(list->cnt,1) faa(q.cnt,1) mod q.size

repeat >cnt,1)) P(list->lock,1)

V(list->lock,1)

Set mod s.size repeat

faa(s.cnt,1) mod s.size repeat <> 0) return(value)

Cset

endfor shl (value mod bitsperword)

mod s.words repeat

< 0) endif faa(s.cnt,1) mod s.words repeat >

mod s.words repeat

< 0) endif return(value)

-q<Q>

Fifo

Non-Fifo

-m<M> -n<N>

-c<C>

-s<S>

-r<R>

-l<c>

-e<c>

-t<T> cqtst >

-p<P>

-h<H>

[1]

[2]

[3] [4]

[5] ,

[6]

[7]

[8] ,

[9]

[10]

[11] ,

[12]