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Join Operations
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Recently research on Data Base Machines utilizing multi-processor systems is
getting popular. One of the major objectives is to reduce processing cost to perform
join and sort operations in relational databases. There are various methods to handle
these operations. - This paper discusses marge-sort based algorithm suitable for
homogeneous multi-processor systems. Conventional methods utilizing join
hardware, usually do not use some properties of data. Thus, we also propose a join
algorithm utilizing the result of the previous sort. Furthefmore, we apply our

approach to the SABRE system and discuss performance improvement on that system.
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=rem/PeCS+rem/(P+b)+CMbs10g(rem/P)
_+CMberem/Ps(1-P)/(1-b)
+sen/P+CS+son/(P+b)+CMbelog(s*n/P)
+CMbes+n/P+(1-P)/(1-b)
+1/P+{4(4-Dmax((1-rdm,(1-sdn)-tee
+(m+n)te i +(men)(CR+CY)}

(26)

@n

ANRTFIN—T
time(NL)=m/peCR+m/((b-1)+P)*n{CR
+CJOCh-1D+(b-1)JStei
+(b-1)JS-CW}
Vo b=V
time(SM=sort(m)+sort(n)+mergelm,n)
T—=VV— MERE
time(MS)=sort(mn)
BHRICLBEY— Y-V
time(DMS)=sort(rem)+sort(s+n)+d_merge

6. Hh#

HBORDRENIA—IRRDLD BET B2,
e=10 u sec, =250 u sec, t=100
F=0.8, F’=0.3, Tdc=30msec
Tcp=4msec, Mreg=Makn=10msec
J$=0.01
BF. VY3 7RRHTL 3B RROFEERT.
time(NL) {ANFIL— T
time(SM) (XRR[2]D VY —} ¥ — Vi
time(MS) (KB DT—YV— Mk
time(DMS) : KEDF — Yy OUBREH U LK T —Y

Y — bk
BROA X X2 d 3 UIIER

BROA X X CUBBMOBEREY 97 1 2RT, Lid
DFEEDOH. £ B 32, F—IBEARKERH-T
DUREERITR D, I 71 REVZhDDHLERITS &.
EKDE>RIEBHH B,
CABOI -V — PEEXERDR2IOV - PRV
N, HROKZEIPVPRIFAERIUEIR P BED
ABIEVTES,
s ARFIL—TklE. BRBAZIIRIRON T, UEx
AP PHOBDLIYVDBRKELR>TUE S, ZHhITHNEEE
REFOKRESOEME. ABEROEIINGC & 2 PHRER
ORFEEH O L3O EEhh 3,

m t ime(SM})f
% . tine(NL) //’
) f! t ime(MS)
40 4
yd
4
// t ine(DMS)
0 ' 100 H=N

BRDA % & (page)

P=16, b=4, r=s=0.1
3571 BROKXE XY SO

IPO¥ IS T B U S

PO T S ABBHOMFRY ST 2RRT, 20
T5TpohhiT i
c IPEBRBLBRBRZUEBOANTIL—THEORER b
PBELB>TVE, ThiLJPOWMZ & > T—ERENT
55 BAROERDBL R 3 LHIHEOEHE BEST
BhbrEErEN S,
MDTTEE S BEREIPEDYZ LA THEITbREML
TUE S, UDU. BHBE. Dl pEcasax b
RESMAZZENTES, Thil. REOY AT A%HE
356 EERCETH S,
ZOBAERBVTHIRMIOV - —YEL b, K
ROFHROHTBENTLEET X5,

(7)



m .

b time(NL)

B

i}

@ time(SH)

100 \ tine(HS)
\\\~u_h_ t ime (DMS)

1
0 50 P
VAR

M=500, N=100, b=4, r=s=0.3
7572 PO B AR

BRI T 5 NEEE
EHRCHTSUERHORBRES FTBRRT, Z0
757 34%. ARBOF—-YOMBERER VY~V Y-
FEROABRT 5. BEHRBYEMT S UL, Al
AP BEMUTV 3. ThIIRQ@DIPEdHP B LD
BHEOEMN L ZBHBHOBFNAE 2L P OO R
HTHB. UhURah s, BHFEN LY ->THXHI2I0
Ve b =ViEL VD BPHRORLIEBHP B, Thid.
RS & > TY—VYRITD . WHEBELEUE
HERORDTHEEEZOND. U U, —HBBRIFZE.
BEACORLIPEH LRI R LI LRI LERTSH
%, BLAYOBE. BFHR2Y 3RIELBOKN N~
JFTHY. FoIN—=ABKRELRNURBEE O
MW Bbh3, COkD. COBBRFEIEATS
B3rE260%B. UhU. 1 20BROSZEHTHEL
R#. IOBHTCHEATRELIZEMTHIh B, ZCT
. SREESRARZVEIRELVT. HHOY — MER
ZREUTVIEDHOEREL TV S,

)
L]
i
© ] time(NL)
100
tine(SH)
. time(MS)
time (DMS)
0 5I0 r=s
THE B

P=16, b=4, M=200, N=100
¥573 BEHRICHT S ABIER
PEOBRIVROLIRIEPERTES, BELVL
FEFEF—IN—=AP, FERKEVFHRLEY-IY
—VROFEFEOABEL. F—IR—=AIY Y EHEIHU,
BN VISERRANTFL—-THBBET 5.

7. BIY

B—7nvvyyoHs. AhFL—THetEN, V=1
T—VABERTH B, UL, EHEY XF LADFER
AR TN = THEOHBPEFUELZE N T S iz —
PR VROBAREEBRL T 3 L0 0o XE2]0E
FTHoh, ThIZHU. KFTRY — FI—-VEOUR
E2iTV. BHBERLR T . $h. ThETOFELURE
B0k F =Y OUVEVSBEA» ST — 5 OHHRZE IV
REHREAALIZETHERLEEHY. F—YOHHR L
TUBFHEREZDZEQEENRTRU ko
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