468

AENEH =EA : Holehwo]2 A 28 B A 3 E(2001.9)

AADAY vlolehmjo] 2 A 2 el A 2]
Az Y3 FF |
(A New Isolation Level in Object-Relational DBMSs)

+ ¥ +

MNEANT B 2 2 M g7g" zogza™

(Hong-Suk Seo) (Ji-Woong Chang) (Yang-Sae Moon) (Kyu-Young Whang) (Rui-Kyung Hong)

2 o dHolgHolzy Y5Pde Pt WAY DBMSIME 94 o9 2AL w2t uys
FE 3 %E} FE 29 WE AN WAl HE&IA AEEHe gk U, AA BAY
DBMS(obJect relational DBMS: ORDBMS)2] 243 -8l dis)A &4 F9g 24, 744 24 E
A, 28 dFAEE G2 HEIMAE de BAY 22 4749 Q94 BEA= 010}04 AA FFAe
ORDBMSH M= © ol #-83 £F0] X Eitl B =FdrME ORDBMSHA 4% 3¢ TA4 A
St Hsks FAll AAM C&Zé*égl dgyd BAE ddse AR 2¥s $EU %“—‘4?'%}3 A4
(navigation stability)& Atk #x, gags)] S8 s AX A AR EASE ZA%.
oz FAXM gAML SRt BAEE] A A os) Aaks] ¢FAAo] ORDBMSS) el g)s
S&ol oig AA gAY AR BAE oslA BeL FUIT HAROE, 45 BB FA Y
Azke] 7 B Aeo] BAYH hPYe FE 3o Hls) s Ho) 20097 PP 3, BT
BH NS Ao 55% Solv), AR INEE AT 75 T G olAd e, B
4’4 ORDBMSOIM 284¢ 7o sasta 9ns 4% 4L A3 +2 3 9l 488 +
$0 295 FEE o6,

r{r

ox OlD
ol ki
i F%
ot UY.’l

>

3

3

3

32 ot o
ir & o
:lo rfl

Abstract In order to enhance the performance, cursor stability, which is a variant of isolation level
2 in relational DBMSs, has been widely used in place of isolation level 3, which uses strict two phase
locking. However, cursor stability is much less usable in object-relational DBMSs (ORDBMSs)
because navigational applications in ORDBMSs can suffer from critical inconsistency problems such
as dangling pointers, lost updates, and reading inconsistent complex objects. In this paper, we propose
a new isolation level, navigation stability, that prevents the inconsistency problems of cursor stahility
for navigational applications, while avoiding significant degradation of the concurrency of level 3. First,
we analyze the inconsistency problems of cursor stability for navigational applications. Second, we
define navigation stability as an extension of cursor stability and show that it solves those
inconsistency problems of cursor stability in ORDBMSs. For workloads consisting of transactions of
long duration, compared with level 3, the throughput of navigation stability is enhanced by up to 200%;
the average response time reduced by as much as 55%; and the abort ratio reduced by as much as
77%. From these results, we conclude that navigation stahility is a useful isolation level in ORDBMSs
that can be used in place of isolation level 3 to improve the performance and concurrency without
significantly sacrificing consistency.
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