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ABSTRACT

In this paper, a simplified query processing strategy in distributed databases is proposed. A simplified query
processing strategy is defined as a query processing strategy which is easier to implement and yet whose
performance is comparable to system R* strategy. A cost model is defined to compute the query processing cost to
evaluate the performance of the proposed query processing strategy. For a performance evaluation, the cost is
computed using a test database and test queries based on the Wisconsin benchmark. Finally, the validity of the
proposed query processing strategy is assessed based on the results of the performance evaluation.
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select *
from R1, R2
where Rl.a=R2.a
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Fig 1. Proposed Query Processing Strategy
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TOTAL_COST = LocalCost + CommunicationCost
LocalCost = I/O_Cost + CPU_Cost
I/O_Cost = I/O_WEIGHT * Number_Of_Pages_Fetch
Number_Of_Pages_Fetch= Number_Of_INDEX_Page
+ Number_Of_DATA_Page
CPU_Cost = CPU_WEIGHT *
Number_Of_CPU_instruction
CommunicationCost = MESSAGE_WEIGHT *
Number_Of_MESSAGE_SENT +
BYTE_WEIGHT *
Number_Of_BYTES_SENT

Local cost= 2} siteol| A A & € Aeldtev] Y8 E
3} 1] o] v Communication costi= site7+e) 2} & A
4] 8-o]t}. Local costs= /O coste} CPU cost] o
2 Yebd § le=d VO cost= A& At &
3 Yo2dE A8 9 Inpuy/Output®] ¥ 2| aln
CPU costi= A2l E 28 38}7] Y% instruction?] F2
FE ¥ 5 Aok sitee) A7 A LS
Message 2% ¥] &3} Data A ] &9 o8 14
"ok Zo M) v && AL A% 4 dolE
wolA Ay #7 & vh& 3 2ol 7H 3t

- CPU : 0.868 X 10-6ms/instruction

- I/O : 19.2ms/4Kbyte

- Network : Msg:0.336ms, Data:0.0048ms

- 289 VOE Z7317] 9% Page sizer 4Kbyte

o]t

- Index:= B-tree 7+ 8 Y e § 717t}

- T} 22 A A B (Statistics) & #7 oh.
NCARD(T) : Relation T} cardinality
TCARD(T) : Ralation T#] page 4+

ICARD(I) : number of distinct keys in index [

NINDX(I) : the number of pages in index I

P(T) : the fraction of data pages in the
segment that hold tuples of relation T

43 H|E Atk #Et Hlo|EH|ojA ¥ Elelo]
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Bench-mark[5]1& 7)1 822 A8} Wisconsin
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Tuples), TenK(10K Tuples)Z 74 8™ Relation2 167
2] attribute (13 integer, 3 string attribute) 2 4] & o] 3}
t}2] Tupleo] 182Byte] A7 & ZA FA3A 2w
2l 9] o} = Selection, Projection, 2-way, 3-way JOIN,
aggregate, Update(insert, delete, update) 5 327) & A&
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& =&dMe 71 €3 Relationd] 2+
Wisconsin Benchmark$} £ d &4 FAH S}
Relation®] 3718 1K, 10K, 100K M7}X 2 783}
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select *

from relation_1, relation_2

where (relation_1 field=relation_2.field) and

(relation_2.field<1000); (A2

select *

from relation_1, relation_2, relation_3

where(relation_ 1 field=relation_2.field) and
(relation_2 field=relation_3.field) and
(relation_1.field<1000) and
(relation_2.field<1000); (A 92)

7} 2 9] o] AH8-§ Selectivity Factor= 0.01, 0.05, 0.1

9] 3714 gl AY3APLH join PP B
nested-loop, sort-merge® & AFE-3}o] joindry o ot
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2 49 A7E 9 Zstdh £§ Relation®] M4
M © 2 = ship whole¥}H 3} Fetch-as-need ¥ & F
S A v A3

44 E2| X2| H|Z ALt

43004 A A Fojo]Eoll tf 3l 42 v R P o)
A AAE A A4 o) o) 9] 3t Master-Slave, Peer-to-
Peer 2}2}8] A o] A 2] v} &-& A4Het 2™ Peer-to-
Peer Ao Az ¥ 89 H5$ 10022 & o Master-
Slave H o} X ¥ &9 HFE %2 YA} o
£ ¥+ 2-way joinol) A nested_loop join, ship whole =

A HgA S vl AL AT Yol

ZE LA AP W& AT FA (LR

Table 1. Query Processing cost

IN Ri | R2 Master-Slave | Peer-to-Peer [PP:MS
DEX Cost Cost %
1K 77870562 70401.24] 90.40
N 1Kk | 10K 608263.06]  694331.87| 99.43
0 100K | 690218850 6902188| 99.99
. 1K 772562.75] 69433187 89.87
N [10K| 10K | 692120650/ 684651300 9892
b 100K | 68407632.00] 68368320.00] 99.94
B 1K | 771948500]  6933638.00] 89.81
x [100K| 10K | 69150632001 68368320.00 9886
100K | 683462080.00, 682715136.00] 99.89

V. AsgiolMd d=

5.1 2-way joins
Master sitee] join®l] &o{ & 3}1+9] Relation®] 31+,

2 site ko] o 3l 2-way joinol] A & Master-Slave 2
o] x ) A ek} Peer-to-Peer 2 9] 2] AT Ao
F AT A EE Ho] Ml el Z2oER F
A 5tA "ot wpepr] B AP A= 3site7t I EH=
2-way joing AT HHE Gt o] 7§ Master site
£ joinol] Fed & o} ™ Relation® 7HA) 7. LA gt
19 2 2-way joing 33t Aol g A
2 A} Master-Slave 3 2] 3 2] A &3} Peer-to-Peer 2 ¢}
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Relatione] 7] sholl 12 g Aol A & +
A+ ZL2- Outer Relation?} Inner Relation®] 7} x}o)
7} 71 A 4~ Master-Slave, Peer-to-Peer 2 &) X]2] A&
o] AE ol 7t ol & & o Ak ol AL VO )
&o] A v g zojo A A7 AFHE A
o2 YeEs Aot ¥ A9 A A
Aol MF W ol Aolgtl & & Ygd HA ¥
oA VO Bl-go] F713tB 2 A4 v &9 Far}
EAEAFTE gt

No index
NCARD(rel_1) : 1000 NCARD(rel_1) : 10000 NCARD(ret_1) : 100000
Total cost
(miilisecond)
™ oM
™ SoM 08
™ 30M 00
™ oM 100M
[LSNT ST [T ST 3 1K 100K
NCARD(rel_2)
\ 1 C Master-Sla
e e
e
" &.c 140K
= ™~ oex
K 0K
= o hn
sl = 1= i
w1k 180K 1K 100K ™ K 100K
NCARD(reL2)

(a) Master-Slave vs. Peer-to-Peer (nested-loop)

No index
NCARD(reL.1) : 1000

Tota} cast

{millisecond)

===

w 10K 100K
NCARD(reL2) ot o oot o

NCARD(relL_1) : 10000 NCARD(raL.1) : 100000

i
Total cost % Pasr-to-Peer
{millisecond)
= 140K,
» 100K
x SOK
0K
E 3 £ 3
= = -
w10k 100% K K 100K 1K 1007
NCARD(rel_2)

(b) Master-Slave vs. Peer-to-Peer (sort-merge)

12l 2. 2-wayjoin 484 3
Fig 2. Simulation Results for 2-way join
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Relation®] A 7)ol t}A o 3-& Hhx] 7 Master-Slave
A He] Aol HukA A% o) Peer-to-Peer A &] X
2} A 2ol vl 50%~98% P LR HA ¥t §
A @ ANME VO B §o] 4F3] & noindex "2
oA F wka o M489 A7} A EE Yefelct
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Aozt vk e A e Aol k stk

Aot Ao X} A F5 S HE] 3k
el N1E Ao M Age 493 2L §F dr
9} 7o dlojelwo] 2 W 72 A E AT A Y
stk o)A AYE A3 71E F Ay A
% 9% 4% & H.o)& Peer-to-Peer 2] A2} A

o1 35 A v st o3 22 T 2 2 yeh it

No index
NCARD(rel.1}: 1000 NCARD{reL.I) : 10000 NCARD{rsL_}) : 100000
Total cost
mitt
™ o oo
- o oo
» oM soom
™~ Ll 100 [t
Lome ] S w
. ‘ké&nm w 1K 10 w 1K 180K
Unique index T Enhenced Master-Slave
Total cost W Pear-to-Paer
(witiisecond)
ol o
-~ L3
I~
s
= .
" - - ﬁ

K 10K 160K K e LLINERT ST 3
NCAAD{rel.2)

(a) Enhanced Master-Slave vs. Peer-to-Peer (nested-loop)

No index
NCARD(rel_1) : 1000 NCARD(rei_1) : 10000 NCARD(rel.1) : 100000
Total cost
(milllsecond)
3
o ok e
100x| [
r0e 5o
f e P -ﬁ
ALY 108, 100K
[T w ook ek w ot 1eex
Unigne index a F,ﬂh.l":l‘ Master-Siawe
Total cost @ Paar-w-Peer
{millisecond)
= TamK,
™ e 10
=
L1
3 ox
"‘ T -
ek Yook [CRRET T K TeR  1eeK

NCARD{rel_2)
(b) Enhanced Master-Slave vs. Peer-to-Peer (sort-merge)

2! 3, Enhanced Master-Slave 4 g A =}
Fig 3. Simulation Results for Enhanced Master-Slave

19 300A Alcke Fel M) HFY Aol index
2o @A glo] Peer-to-Peer M 9] Aol 94%~
100% & B F 3 glth. o) 9} 2 2-way join 4
% 432 A <+¥ Enhanced Master-Slave 2 €] 28] A
2 9] 4% o] Peer-to-Peer A ] o] A5l joing)
W FAsA Al dAgdE AL 4 5 AN
th. B g 71E 2] Master-Slave F ¢] 2] A3 vjw
& Eohd slave site7te] 2AAF A$ o) Folgd w
2t Ao e AT Aeol A

5.2 3-way joins

ol Ml HFe] A5 Ao g Bk AH
& 913t 2-way joinz} 22 Z7 ¢ #7A 3}l 3-
way joing E 3§ 2 ool of g A Y& 43 3 ot

Master-Slave 2 ¢} 2] 2 &2 4] %52 Master siteol]
joinoll 3ed 3t Relationd 7FA 7 A+ 739+ Peer-
to-Peer A} A ] H&F J5 2 91%~100% F& A&
1} Master site]] joinel] 3+ed 8= Relationg 7R 1 Q)
A B2 ALAA 4site7t 2 A oh)E siteZre]

TE 2 FY A AHd 4F £
Table 2. Performance Analysis by Query Processing

Strategies
Join tegy M-S P-P E M-S
Master
does | NLSW | 50~100% 96~100%
2-way |not NLFAN | 54~99% 100% 94~99%
joins | contains| SMSW | 50~99% ° | 96~99%
om - SMFAN| 50~99% 90~99%
relation
NLSW -
Master 92~ 100%
contains | NL,FAN | 95~99% 100% M—SQ}
join | qpsw | 92~99% D))
relation ' N
3-way SMFAN 91~39%
s Master
loins | s | NESW 1 18~100% 91~100%
not NLFAN | 15~99% 100% 93~100%
contains | g oy | 17~99% ° 91~100%
join - -
relation | SMFAN 16~99% 90~99%
NL:nested-loop SW:ship-whole
SMisort-merge FAN:fetch-as-need
2425

www.dbpia.co.kr




RBRESERCEE ' 98-9 Vol 23 No. 9

Relation A 4-2ke] Z7}2 ¢13l 16% ~ 100% 2= 2
5 Aol & Hot X Ut

33 A ¢H¥ Enhanced Master-Slave 2 ¢] A 2] A
9] A1 %2 Master sited]] joinol] 3od 3} Relation-g 7}
X3 glL A+ 71 9] Master-Slave A 9] 2z A
G e A7 EEE A g 720 p) Master
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&t A9 & T8k olR )
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£ 1), Peer-to-Peer A 2] 2| 2] A o v} Master-
Slave A 9] A2 Ao] 16%~100% ZL A5
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o & &olzt e A& & & UMY AUgR F9
) WL 91%—100%2] 452 F78ho] A
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& F Fo A A¥ol BRI AA T B4} ool E
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AgF A58 2] Y+ A ¢t Enhanced Master-Slave 2
o A o] AP Ao g YAt

FEEAFHAZE ¥ =FAA AAF A A
A& "A) 9] single processor machine©] o} parallel
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