by

ABSTRACT

[18],[25],[13],[20].

lock-coupling

between n and n′ v to n n n n to n x

A

n v_1 ,p_1 ,v_2 p_q ,v_{q +1} v_i p_i n separator v_i <v_{i +1} for 1≤i≤q p_i xv_i ≤x<v_{i +1}}.

2 and s inclusive s.^1

updaters. successful unsuccessful. safe s

A split n n′ n to n′ n n′

ting.

[15].

right. _ _

shared and exclusive. elocks slocks

sions:

or ________________________________ 1

2

or

or 3 Intention

analyzed.

________________________________ 2 conflict. 3

p p

split_ half_ _

complete_ _

×

root.

s h N i i is s)^i for i <h

level i i r_j r_j / i − r_j / s× × i).

p

s k k+ /(N N^{th} i

i i i. i i

simple

A i time i − i is

level i i

root.

h − h −

subsection.

4

m m p − m m

________________________________ 4

s/2

e_{insert} e_{insert} +e_{search} .

p_ _ / s^i.

p_ p_ _split(i) − p_split(i+1).

p_ n i n has r p_hit(i,r height i − × 0.69s).

p_ i _ separation.

rithms.

duration(h).^5 numelock(h)

×

× × × duration(h) × duration(h) × 1/2.

× ________________________________ 5 h − 1 would

× × duration(h) × duration(h) ×

≤ i ≤

numelock(i) × p_ × p_ numelock(i) × p_hit(i) × 1/0.69.)

× × p_hit(i) ×

× duration(i) × 1/2 × p_hit(i) × duration(i) × duration(i) × full.)

(< × p_hit(i) × duration(i) × duration(i) × × p_hit(i) × 1/0.69 × duration(i) × duration(i) × 1/2.

Let p q

e_{insert}

k e_{insert} k k _

a_{insert} throughput: e_{insert} ∼ a_{insert} e_{insert})

e_{insert}^2 + a_{insert} e_{insert} − Since a_{insert} kand a_{insert}.

e_{search} ∼ (1 − qp)/(a_{search} e_{insert}).

ing.

α × × search. α × × insert.

× × × × × × × × p and qp qp q×p splits, where δ / s). eservice(h p q×p eservice(h).

p/(q×p eservice(h

∼ number

1. eservice(h

i =1Σ h − 2

(i + − / s / s^{i − 1} )+ (h + / s^{h − 2} ) − i =

h +1: h eservice(h i =1Σ h − 2

i + − / s / s^{i − 1} )+ h − + / s^{h − 2} )

(IO): h +1+p_split ×h + i =1Σ h − 1

2i×p_highest(i), h − +h× +1+p_split ×h× + i =1Σ h − 1

p_highest(i)× i). h p_split ×h

1. eservice(h

+1× pro- h −

× + × h −

s s − s −

+ / s)^{h − 2}. × + × / s)^{h − 2}.

(IO: h +1+p_split ×h + i =1Σ h − 1

2i×p_highest(i), h − +h× +1+p_split ×h× + i =1Σ h − 1

p_highest(i)× i)).

half_ _ _

1. numelock(i eservice(i e_{insert} _ complete_ _ e_{insert} ×p_split(i _split − × 1.3) − 1 _ _

_ e_{insert} ×p_split(i complete_

j=1Σ^{j=h − 1e}insert^{×1/2× / ×p_hit( j)×p_split( j)×( _split− 2} + j=1Σ^{j=h − 1e}insert^{×1/2×p_hit( j+ ×p_split( j)×(complete_split)2 _ / s j.} h +1+ i =1Σ h − 1

p_highest(i)×3i h − +h× +1+ i =1Σ h − 1

p_highest(i)× i.

1%.

increases.

frequently.

1. eservice(h

+1× / s^{h − 3} × + × / s^{h − 3}.

_ _ duration (h

h + +p_highest ×4 +p_split ×h + i =2Σ h − 1

2i×p_highest(i h − +h× + +p_highest × +p_split ×h× + i =2Σ h − 1

p_highest(i)× i). _

4. numelock e_{insert} ×p_highest numelock(h e_{insert} ×p_split

e_{insert} ×1/2×p_hit ×p_highest ×duration^2 +e_{insert} ×1/2×p_split ×duration^2 (h).

diminishes.

References

1986.

1979.

1985.

Systems.

241-247.

begin

begin

end end

n n

begin

begin

end

end

end

case).

begin

begin

end

end

begin

begin

else end

end

begin

begin

else

end

_ complete_ end

_ _ _ _ _ _ complete_ begin

then half_ complete_split(n’,new’) end

begin

end else

else

else