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A Method for Optimal Memory Allocation for
Stream-oriented Database Processing

XIiNG CHEN' and YASUSHI KIYOKIit

In order to process various database applications in parallel, we have proposed a stream-
oriented parallel database processing scheme. An important issue for implementing this
scheme in a parallel processing environment is the optimal computer resources allocation.
In this paper, an optimal memory resources allocation method is proposed for queries pro-
cessed by the stream-oriented parallel database processing scheme in a shared memory parallel
machine. Several experimental results are shown to clarify the efficiency of the memory allo-
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cation method.
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Fig. 1 The stream-oriented query processing.
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Ac(id;) = fi(z) ,

ﬂ@ﬂ::Add&)+[xjim]*Ac@m+Q,
Ac(id,-+1) = Ac(dsi+1) (7)

[ dsi1

%—wﬂN—i—n]*AdMHﬁ,

Ac(idN) = AC(dSN) .

L722AoT, /S 77 bs; DIBRT A XKD S
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fi(y:) = min(fi(z)) .
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Ny T 7 bs; DB 4 X %KD BFEER, ko
BYTH5.

1.0,8,25,...,L6 (= Tmax) 3T 5% £:(58) (0 <

j< L) DlERD, fi(x) DBMEEZHRT 2.
2. k6 (0< k<L) %FINDAF v 7 1 TRDI fi(z)
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Fig. 3 The method for calculating the optimal buffer size.
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3. %V 77 bs; DEET A X, zo+y: TH5D.

§EIR—VUEIHRETDE, yi 2ROB1D
WHELHERNRDTE05, § HOBREISKEN
b, ROty BEELZNNY 77 A XL RN
(fi(yi) # min(fi(z))) TEEELIHSH. Lizh>T, §
DFFEWC, FHEBROBELHERTER 2ITT
oW,

KERXTIE, FARAIADT 7t AAM* SE
LT, § OB RET S, AT FEBEBIHEIC
ENBTRE, BNy T 7HFAXE M/(N-1) L5,
?tﬁb%, b81 = b82 = ... :bsN_1 - M/(N— 1),
bsy=1¢%5%. 861, RQ) 2FAL, T1X2
DT e AR Tg,,, ERD5.

TQequ = Ac(dsi)

d31

NI

* Ac(idz) 5

Ac(id;) =

Ac(dsi)

ds;

)

* Ac(idiy1)

Ac(idn) = Ac(dsn) .

B fi OFRBENY T A X2 RDB-01Z,
M/§ BIOFTELVLETH S, bsy 7T T 1 IIERE
XN0T, HFEBICBWTEELNY 7 7H 4 X%
KD B-012, |®K, (N-1)xM/§ BOEEILET
HbH. HmERNY T 7 A X% ROBEHED 1 @DOFE
HBEEE, PR 1ET 7 ERATHOCLERE
BEXoEw. Ny 7734 X% R HMEBERORK
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BT ART7 7 ABBERLERETSE, Ny
T 7 A X RO DLERFERKIE, T4 A7T Y
LAEBL Y S, DFD, (N-1)xM/8) > Tq,,.
Enb. T, § ORMER, 1 THEOT, § OF
Bz, kX ckKsh5.
1<6< (i:Ql);M .
«N—n*Myn;uﬁ1;b¢éw%%,éé1
LERET 5.
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EERT.

Query Processing

Calculate buffer sizes;

Execute the functions of the query
until total stream elements of id, are gener-
ated;

If (total elements of id; is saved in disk) then
Set N as the number of functions;
Release the memory occupied by fa, fs, ...,
In;
Add the released memory to bsy;
Execute functions fi and f' until query is
finished;

Else
Get parameter (;
Set the consumed size of stream dsz to be
@ * dso;
Calculate buffer sizes;
Execute functions of the query until query is
finished;

End If;

End Query Processing

Calculate buffer sizes

Set N as the number of buffers;

Set M as the number of pages of available

memory;

Set bsy as 1;

Set zo as

To = M — bsy :

N-1

Set Zmax as

Tmax = (N —1)*zo— (N =-1)—1);
Set ¢ as 1;

Feb. 1999

Calculate the minimal value of y;;

Set the optimal buffer size bs; as zo + y;;
Set i as 2;

Loop while i < N — 1

Set zo as
i—1
2o = (M—bSN)— 2::1 bsk .
N—3 ’
Set Tmax as

Tmax = (N — i) xxo — (N — 1) —4) ;
Calculate the minimal value of y;;
Set the optimal buffer size bs; as zo + y;;
Set 7 as i + 1;
End Loop;
Set the optimal buffer size bsy_; as

N-2
M —bsy — Z bsk;
k=1

End Calculate buffer sizes

Calculate the minimal value of y;
Get 1;
Get d;
Get Tmax;
L = zmay/6;
Calculate f;(0) by Formula (7);
Minf; = fi(0);
Set y; as 0;
k=1,
Loop while kx 6 < L*¢
Calculate fi(k * &) by Formula (7);
If (fi(k*d) < Minf;) then
Minf; = fi(k % d);
Set y; as k = 6;
End If;
k=k+1;
End Loop;
k=y:/s;
J=k—-1)x4
If (k < 0) then
k=0
J=0;
End If;
If (k > L) then
k=L-1;
J=(L-1)*§
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End If;
Loop while j < (k+1) %46
Calculate f;(j) by Formula (7);
If (fi(j) < Minf;) then
Minfi = fi(5);
Set y; as j;
End If;
J=i+1
End Loop;
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Fig. 4 The number of disk accesses in the case that the
intermediate stream is not stored into disk (1).
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Fig. 5 The number of disk accesses in the case that the
intermediate stream is not stored into disk (2).
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Table 1 Calculated buffer sizes and the optimal buffer
sizes (unit: page).

RXE) bsy Bl bsy  bsy BB bso  bsz B bsg
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550 205 205 171 171 173 173
600 256 256 171 171 172 172
700 256 256 256 256 187 187
800 256 256 256 256 287 287
900 342 342 342 342 215 215
1000 | 512 342 256 342 231 315
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Fig. 6 The number of disk accesses in the case that the to-
tal intermediate stream elements can be stored into
disk.
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