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Abstract Many object-oriented database systems manage object buffers to provide fast access to
objects. Traditional buffer replacement algorithms based on fixed-length pages simply assume that the
cost incurred by operating a buffer is proportional to the number of buffer faults. However, this
assumption no longer holds in an object buffer where objects are of variable-length and the cost of
replacing an object varies for each object.

In this paper, we propose a cost-based replacement algorithm for object buffers. The proposed
algorithm replaces the objects that have minimum costs per unit time and unit space. The cost model
extends the previous page-based one to include the replacement costs and the sizes of objects. The
performance tests show that the proposed algorithm is almost always superior to the LRU-2 algorithm
and in some cases is more than twice as fast. The idea of cost-based replacement can be applied to
any buffer management architectures that adopt earlier algorithms. It is especially useful in
object-oriented database systems where there is significant variation in replacement costs.
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o HIST(x,1)3 HIST(x,2) : AA x7} viAgo g
Fzxd F A AHEE ARG F
HIST(x, DAl AA x7} vpAgoz Fxg AH
< AFsH, HIST(x2)e mtAt ZAAd =z
g ARE AR AA kb N Fzd 4
Folle HIST(2)9) & -oF yehdct

o COST(x) : A xo oJs) HAste vRS AF
gt o] vl £ ()M AEE Bl o)
Crep(x) + (fetch(x) & AArd
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F AR e A5 EH{AREL FAFE
First-In-First-Out(FIFO) f{queue)e]t}. AmZ F
Y ZE A tig FE7F Qe AAEY] B{AR
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Hl o] HAQ AAE AT & T2 Foh o7)4
Eld(x)] @& vlA2 & 79 32 AFPE7te 37
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AH S| dF BRYEE BE)she FIFO Folot o]y
g dlolgl #2EL 2Q ¢nEoAM AME3E Alin,
Am, 28|32 Alout FE# fHAksith 2Q9 ¢ He
Cobra-29] Amo] ©@9] H|&& 7|2 3le Hid)zele
A 2Q9 Aloute] AlinolA nAE A5 BHH
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17 29) 7IgHe Ak FudF ldMe AH oA
AR x7t Fz2 d FY85 3PL Bk gn=
2e A x& &3] 9T WIS FEstn A
& A&3= AL Jehdoh

LugF 194, 2 BEH 4 A7Ae A B
HEARE Albste HAolct WA, A H{AR
g T AN ZFojN FAIH2 7 3 ), UL,
Azle] vl &-& AT §).

6 PHE 16 BAAE A BHAET} old ©o)
B F2dA BEEeA AAste #33e dehdd
RiGx)7F Alojut Amoll Qo A x7p o] AFs
WA 2 3] ol FRHE A9olEE RIxE Al
AmollA AAET Amell oAl A4ARTHT B3} 8 ).

RIGo)7F Al Amell flo® ZA7} wolof A458HA)
e Aot RIw7E Aoutell e AA)7t oA d)
FzE o] o=z RIxE AoutdA AASL Am
A A4d# F AA xE Q&0 BRE 12 ), ¥
9, RIZE AdM = #2532 gx ol A7)
Mg FAzxd Aoz FIHPA RIWE Al Fol st
I AH xE QFTH4 33 15 ),

o2 guF 204, AAE A JE A%
Q) Fite] EAsh=A A2 ), A%HY

o] QoW AAE AEFH3 7). Fo] BRE3m Al
o] Hl|9UA ko™, Aldl e AAEL FIFO £M=
RAPTHS WRE 10 FAR). 7|4 mAE A9
RI(x)= Aoutol] A&t

A3 Fho] REFY ALl Amdl e HAE
< Y Adz d&3FQ) Fhol R g mH
Foh12 BRE 17 F7AA). olu ¢ mlgo] Hzol
A7 AA "ohi4 ), slEIRE mA " A<
RIx)€ Aoutel AFstoh(16 39).

Aout®] =77} ) Z719 Kouts dolAd 9
ARE e E ERPEE AANSTHI9 P5E 22 3
7AA). B 2IAFAME  Aout FAM FAHNE B
Fz7L douA g2 A= LPEe FE7E 4" A
o2 FEY BFYRE AATGOZN FFo) Fzst
dojuz g FzxFe AYEF FTYsA FHIFFuo
AR E AAE FRE oz A& (24 ),

Algorithm 1: reference(x,t)
1) begin

7

2) HIST(x,2) :== HIST(x,1)

3) HIST(x,1) := t

4) COST(x) := Cfetch(x) + Crep(x)

5)

6) if (RI(x) is in Al or Am) then

7) remove RI(x) from Al or Am

8) insert RI(x) to Am

9) else if (RI(x) is in Aout) then

10} remove RI(x) from Aout

11) insert RI(x) to Am

12) reclaim_for(x)

13) else

14) add RI(x) into the head of Al

15) reclaim_for(x)

16) endif

17) end

Algorithm 2: reclaim_for(x)

1) begin

2) if (there is contiguous free space for x) then

3) fetch x into the free space

4) else

5) while (there is no free space for x and Al is

not empty) do

6) begin

7) remove the tail RI(y) of Al

8) replace y

9) add RI(y) into the head of Aout

10) end

1

12) while (there is no free space for x and Am is

not empty) do

13) begin

14) remove RI(y) from Am where
(COST(y)/size(y))/(HIST(y,1)-HIST(y,2))
is minimum

15) replace y

16) add RI(y) into the head of Aout

17) end

18)

19) while (IAoutl > Kout)

20) begin

21) remove the tail RI(z) of Aout

22) end

23)

24) fetch x into the reclaimed space

25) end if

26) end

£ 4ugge CPU 2H3=E shte Fz 2EY
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