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Concurrency Control of Multiversion Databases
Based on Workflows

HarvaN Xu,t TETSUYA FURUKAWATT and YIHUA SHItt

In this paper, we discuss the effect on concurrency control in cooperative databases using
the consistency information expressed by workflows. Cooperative works require to record
multiversions, to make users possible read any necessary versions, and to avoid rollback. In
a multiversion database, which has versions of data, a set of data is consistent if and only if
it is created following the workflow. We show that the concurrency control of multiversion
databases can be carried out efficiently without rollback. Such consistency information is also
useful to satisfy the requirement of reading the latest versions.
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Fig.1 Workflow WFy (D1, Eq).
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Fig.2 Multiversion database MDB1(MVy, MRy).
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Fig.6 The result of the adjustment function (2).

Ty O T 0

Wa(i) s
07 000000OO00O0OO0OCOOOOO10
Fig.7 The result of the adjustment function (1).

(2) 000D0000000O000O00 R(y)000O

oooooo a)
M6 050000000005()I000 R()
000000000 7T0000000000000
00000000 000000000000 450
0000000000000 (2)000000000
0060000000R() 000000000 440
000000000 5(b)00000000 (1)00
O00DOR(E) 0000000000 {hs} 000D
0000000000 300000007M O
0000000000000000000000

ood

o0 3 Ooooboooooboooooooboo
goooobooooooooodooooo O
000 00 2000Algorithm 10000000

00000000000 0O000O0D0000 (1)0
O TR-'DO0ODOD0O0OD yOOODOOOODOOOODO
(2)0000000000000000000 R(y)
000000000000000000000000
ooooo ]
R(y) 00O00DO0DOOOODOOOTRY'000
00 y000000D00000000000000
000000 100000000000000000
000000000000 000000000000
oooooDo

00 30000000000000000000
0000000000000 0000000000
00000000000000000000000
00000000000 000000000 100
00000000000 WF(D,E)DOO0OO0D0OD0

gooooooooooooooooooOoboOobOOoOoOoboooOOObbOO 33

0000000000000 0000000000
MDB(MV,MR) 00000000000 OOOO
00000000000000000
0000000000000 000000000
000D00000000000000D0000000
000000D000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000 000000000000
00000000000 0000000000000
00000000000 0000000000000
0000000000000000
007 00000DO0O0O0DOOOOOOOOO0O0
000 (1)0000000000000 ¢ 000
0000000000000 0000000000
TRF-1ODO0DDOODOOOOOTRF'DOODOO
000000000000000000000
e NONODODODDODDO TR*'0ODDODOO
e NONUDD ¢z, 000000000DDDOOOD
00000000000000000 y 000
0000000000000 000000000

goboooooooobo O
004 OOOCOOOOOOOOOOOOOODOOO
ooooobooooooooon O
000 00200 NoONDODODOOOOODO y; 0

00000000000000000000NON O
000000000000000000000000
0000y 000000000000000000
OONONOODO0OD0000D000000000
00y 00000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 3000000000
0000000D00000000000000000
O
TR*'0 k0000000 » 00000000
000000000000000000000000
000000000D00000000 y, 00000
000000D000000000000000000
00000 5(b)0000000000000000
000000Dh 00000 TR2OODOO0DDO
R(R) 000000 80000{i,} 0000000
00000 R, 000000

6. DO0OO0OOOoOoOO

gooooboooboooooboooboooon



34 gooooooooooooobooo

Ty O T 0

R(h) hs
Wa(h) ha
Wa(i) i
R(i) i
R(h) hs

08 0O0O0ODODOODOOOOD
Fig.8 Adjusting existing read operations.

00000000000000000

(1) 00O0O00DO0O00O0O000000000000
000000000000000000000
000000000000000000000
0000000000Y0000000000
0000000000O00%1000

(2) D00DO0OODOODOOO0OO0O0OO0000
000000000000000000000
0Oo0Do0oooooo®o

(3) 0DO0ODOOOOOOOODODOOOOOOODOO

000000000000000000000

oooooooo'®o
0000000000000 0000000000
000000000000000000000000
000000000000000000000000
0000000000000000 (1)00000
000000000000000000000000
000000000(2)0000000000000
00000000000000000000
00000000000000000000000

goooobooobooooooobobOoboboboOoooo

gobooooooooooooooooooooono
OooOooooooooooooooo(3)ouoo
goooobooooooooooocooooooon
ooooooooooo
gooooooooboooboooooooobooooo
000000000000000000%000000
goobooooooooooooooooooooo
gooboooooooobooooooooooooon
gboooooobooobooooocooooboooon
gobooooooooooocoobocoooboobooo
gbooboboooooobooooooobooooooboo
goooboooooooooooooobooooon
gobobooboooooboooobooooooooboo
goboooooboooobooooooboobooooaon
goooooooooooooboooboboooooDoDbo
goobooooooOooboooooooooboooboon

Mar. 2001

000000000000000000000000
00000000D00000D00000000000
0000000000000 00000000000
0000000000 0000D000000000
00D0000000000000000000 2)00
0000000000000 00000000000
000000000000000000000000
00000000000 0000000000000
000000000000 000000000000
0000000000000 000000000Dn
000000000000 000000000000
000000000000000000000000
000000000000000000000000
ooooog

00000000000 D0000D00000000
000000000000 000000000000
000000000000000D00000D0000
0YOoDOooo0O00O00000000000000
0000000000000 D00000000000
000000000000000000000000

7. 0000

oooooooooooooobooooboooooo
goboooooooobooooooooboooobooo
gooooooooobooooobocoooooboooboo
goooooooooooobobooooobooobo
gooboooboobboooOoo0oooooboboooooo
gooboodoooobooboooooooooooa
goooooooobooboooooooobooooo
goboooboooooobooboOooooboooooon
goooooooooboobooboOoouobobooooo
gboboooooooooooooooooboooo
oooooooooobooooo

ooooooooooobooooobooooooo
goooobooooobobbooooooDbobo
gooooboooooooooobooooooon
gooobooooooooooooboobooDbbo
gooooooooooooboooooooood
gobooooobooooooooboobooooooon
gooooooooooobobooooooboooboboo
giliooodoocoooooooboooooooooboo
goooooooooobobooocboooooboooo
gooooooooboooboooboooooooooo
gboboooooooooooooo

goooboboobooooooobooooooo
gooooooooooobooooooboooobooo



Vol. 42 No. SIG 4(TOD 9)

goobooooouooooocooooooooboooo
gooboooobooboooooobooooooonon
gboooooooooooooobooooobooon
oboooboooooooooooooooooooo
gooooboooooooboooooboooooboon
gobooooooobooooooboooboobooo
goboooobooooooboboboooooboobobo
ooooooooooooooo

Ud bOoooboodoooooboooboooooooon
oooco2mo00nooi11eso42000 000000
ooo

g o o 0O

1) Agrawal, D., Abbadi, A.E. and Singh, A.K.:
Consistency and Orderability: Semantics-
Based Correctness Criteria for Databases,
ACM Trans. Database Syst., Vol.18, No.3,
pp.460-486 (1993).

2) Ahuja, M. and Browne, J.C.: Concurrency
Control by Pre-Ordering Entities in Databases
with Multi-Versioned Entities, Proc. Int. Conf.
on Data Engineering, pp.312-321 (1987).

3) Bernstein, P.A., Hadzilacos, V. and Good-
man, N.: Concurrency Control and Recovery in
Database Systems, Addison-Wesley (1987).

4) Cichocki, A., Helal, A., Rusinkiewicz, M. and
Woelk, D.: Workflow and Process Automation:
Concepts and Technology, Kluwer (1998).

5) Elmagarmid, A.K. (Ed.): Database Transac-
tion Models for Advanced Applications, Morgan
Kaufmann (1992).

6) Frrg, A.A. and Ozsu, M.T.: Using Semantic
Knowledge of Transactions to Increase Con-
currency, ACM Trans. Database Syst., Vol.14,
No.4, pp.503-525 (1989).

7) Furukawa, T., Xu, H. and Shi, Y.: Supporting
Collaborative Work by Process-based Transac-
tion Model, Lecture Note in Coumpter Science,
Vol.1552, pp.421-433, Springer Verlag (1999).

8) Nodine, M.H., Ramaswamy, S. and Zdonik,
S.B.: A Cooperative Transaction Model for De-
sign Databases, in 5), pp.53-83 (1992).

9) Ramamritham, K. and Chrysanthis, P.K.: Ad-
vances in Concurrency Control and Transac-
tion Processing, IEEE Computer Society Exec-
utive Briefing (1996).

10) Xu, H., Furukawa, T. and Shi, Y.: Support-
ing Cooperative Work Based on the Semantics
of Workflows, Database Applications in Non-
Traditional Environments, pp.366-369, IEEE
Computer Soceity Press (2000).

gooooooooooooooooooOoboOobOOoOoOoboooOOObbOO 35

11) Worah, D. and Sheth, A.: Transactions in
Transactional Workflows, Advanced Transac-
tion Models and Architectures, Jajodia, S. and
Kerschberg, L. (Eds.), Kluwer (1997).

12) 0 000000000 OOUOoOoOoooOoo
gooooooooooboboooboobooboo
0 0 0 Vol.35, No.12, pp.2752-2761 (1994).

(00120 9 020000)
(00 120 120 27000)

goooooo oooo

a ooooooo

gbOs800b0ob0coooooon
oooooooooo200000
gooooooooboooboooooo
goooooooooooooon
oooooooooooooooon
goooooooooo 1200000000000
gooobooooooobooooooooboobooo
0000000000000 O0U0O0OACMOIEEEDO
gbooooooooboboooooboboooooog

o0 0ooboooooboo
ggs8boooooooooooon
— geotdboooboooooooon
ol goboe30oooooooon
‘v. oooooooooooooooon
@ goooooooooooboooon
gbooooboooooooobooooooooobooo
gooooooobooboooooooo voobooo
gbooooooboooooooobooooobooono
goooooooboooooobooooooooo
ACMOIEEEO OO OROOOOOO

o
~

a og
goOsr00b00o0ooO0o0ooboOoDn
gooooboooboo400000
goooooooooooooooo
gooooooooooooooon
gooboobooooogi1zoooon
goooooooooobooooboboouobobooon
ocoooooOweBOOODOOOOOOOOOOO
oob0ooooooooobooooooooobobobo
goooooooon




