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The Locking Protocol using Identifier in
an Object-Oriented Database Systems

Seok Chan Bae' and Bu Hyun Hwang''

ABSTRACT

In this paper, a new locking protocol which can increase the concurrency in an Object Oriented
Database Systems is proposed. The proposed locking protocol uses the Root obgct identifier to identify the
root of a component object in a composite object. The transaction that requests a lock on the component
object checks whether the Rid of the component cbject has been locked by another transaction. Even
though the class of the component obpct is locked by one transaction, other transactions can concurrently
access other instances in the class, if each Rid of them is not locked by any other transactions. This can

increase the degree of concurrency.
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1) Instance : ¢ 2|9 %} instance.

2) Root_object : 31¢]9] & instances] FE A

3) Rootclass : Root-obpct7} 48 & g

4) Component class : 84 74 A 343 et
1}&= Root-objecte] 8.4 FalA,

5) Class-contain-instance : 942]¢] & instance
& 2§33 gle FAHA

6) Waiting Transaction : 7|c}2ji & o]
EYRH,

7) Req-Lock(Name var, Lock-mode) : Name-var
£ 999 ¥ instance®] Root-class, Root-
object, Component class, Class contain-instance,
A4 @ BAstnal e instance® Giehdl
I, Lock Modee 5742 23 2=(SIXSX,
SX)Z 2tz 239 + e 23 R=§
|8

8) Rel_Lock(Name_var, Lock-mode) : Name-
var®] lock-& Al

9) Lock Status(Name-var) : Name varg| lock
el 8 HY.

10) Rid(Instance) : Y 2}2] & instance?| root
object identifier.

11) Update(Instance) : 912]¢] ¢ instance® 7§4L

12) Retrieve(Instance) : 91 2}9] & instance® 741

13) Update_Instance-Rid : 7§ Al 8t 22} &+ in-

stance2| Rid.

14) Retrieve_Instance Rid : 43}l 8+ in-
stance®] Rid.

15) Pre_Instance Rid : o}p] 23 % instance?]
Rid.

16) Compare(Update_Instance-Rid, Pre_Instance
-Rid) : 7§18t 2} 3= instance®] Ride}
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17) Compare(Retrieve _ Instance — Rid, Pre -

Instance_Rid) : A3}z A} sl instance]
Rids} eo]v] 2N instance?| Ride] 2F
TAE vl

18) Find(Name var) : 2|2] & instance7} %

&+ Name vargs 2

19) Get(Waiting-Transaction) : 7|c}=8]l &

ERHAE 7HH 3.

o2& Aoy garelFelct
1) 999 Q2el~ ag HEsle AAstnat
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Begin

If Rid(a) Exsts
then Find(Root-object of a);
if Lock_Status(Root object of a) = 0" /*
"0’ means no locked */
then while Find(Rootclass of Root-object
for a) do /* find Rootclass of Root-
obect for a */
begin Invokes Algorithm for Update-
Scheduling Ts.
end /* end of while */
else /* Lock-Status(Root objct of a) =
"1’ : "1’ means locked */
Case Compare(Update_Instance_Rid, Pre
_Instance_Rid) of
1:wait; /* 1 means occuring
conflict */
0:while Find(Rootclass of Root-
object for a) do /* find Rootclass of
Root_object for a */
begin
Reg-Lock(Root—class of a, IX);
Req_Lock (Root—object of a, X);
Req-Lock(Component classes of
Root_object for a, IX);
Req-Lock(a, X);
Update(a);
Rel_Lock(Name_var, Lock—
mode),;
Get(Wating_Transaction) ;
Invokes Algorithm for Update-
Scheduling Ts.
end /* end of while */
endif /* Lock-Status(Root-object of a) */
else /* Rid(a) not Exists */
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Req-Lock(Componentclasses  of  Root-
object for a, IX);
Req-Lock(a, X),;
Update(a);
Rel Lock(Name-var, Lock-mode) and
Ext;
endlf /* Rid(a) Exists */
End

Algorithm for Update Scheduling Transactions
(AUST for short):
Begin
Req-Lock(Root_class of a, IX);
Req-Lock(Root object of a, X);
Req-Lock(Component classes of  Root-
object for a, 1X);
Req-Lock(a, X);
Update(a);
Rel_Lock(Name-var, Lock-mode);
End
2) dojg) VAL ad HTshd FAstzAt
g o
Begin
If Rid(a) Exists
then Find(Root object of a);
if Lock-Status(Root-object of a) = 0" /*
0" is no locked */
then while Find(Root class of Root-object
for a) do /* find Root class of Root-
object for a */
begin
Invokes Algorithm for Retrieval-
Scheduling Ts.
end /* end of while */
else /* Lock-Status(Root-obect of a) =
1" 1" is locked */
Case Compare(Retrieve Instance-Rid, Pre_
Instance Rid) of
1:wait;/* 1 means occuring conflict */
0 : while Find(Rootclass of Root-
object for a) do /* find Root-class of
Root_object for a */
begin
Req-Lock(Rootclass of a, IS);
Req-Lock(Root—object of a, S);
Req-Lock(Component classes  of
Root—object for a, IS);
Req.Lock(a, S);
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Retrieve(a);
Rel - Lock(Name _ var,
mode);
Get(Wating-Transaction);
Invokes Algorithm for Retrieval
Scheduling Ts;
end /* end of whie */
endif /* Lock-Status(Root_object of a) */
else /* Rid(a) not Exists */
Req-Lock(Component classes  of
obpect for a, IS);
Req Lock(a, S);
Retrieve(a);
Rel Lock(Name_var, Lock-mode);
endlf /* Rid(a) Exists */
End
Algorithm for Retneval Scheduling Transactions
(ARST for short):

Lock —

Root—

Begin
Req-Lock(Root class of a, IS);
Req-Lock(Rootobject of a, S);
Req_Lock(Component classes of Root_object

for a, IS);
Req Lock(a, S);
Retrieve(a);
Rel.-Lock(Name_var, Lock-mode);
End
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(Fig. 4) Compatibility Matrix for Composite Object
Locking
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