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Correctness of Concurrency Control Utilizing Data Status
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The concept of serializability is central to all the concurrency control mechanisms of conventional database
systems. Since they are inadequate for advanced database systems, we reconsider the correctness of concurrency
control essentially. By associating a status with each data, we show the consistency of design databases can be
validated by the integrity constraints. After handling the consistency problem by the new method, we establish

the correctness of concurrency control for design database systems, which do permit nonserializable exccutions.
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(2) trl:(le) 2 EE D rL(L) /i) /dl (1) & D FTC,
trui(le) EEBD ru(ly)/iui(ly)/dw(l;) (5 € g(li))
EDBITATS. o

Bl 5 BI3TRLCWALIMEALT, ixd L TiE, kD&
D trls(o;)/trus(o;), tris(lk)/tru,(l) #4701 5.
T,
t1 tris(0); wls(0:); ws(on);
Fork=1ton do
begin
tri(testi(o;)); dls(testi(0:);
del,(teste(0s));
end,
ForYoy(in(o;, 0p) € R) do
Fork=1ton do
begin
tri (testi(0,));dl(teste(0p));
dely(testi(0p));
. end,
wus(0:);
Fork=1ton do
dug(testr(0;));
Fork=2ton do
tru,(testi(o:));
For¥o,(in(0;,0,) € R) do
Fork=1ton do
begin
diz,(testk(o,,));tru,(testk(op));
end
ta triy(0;)irls(05); 75(05);
Tu(05); trus(0;);
ris(0;);rls(testi(0;)); 7s(testi(0));
rus(test1(0:)); trus(testi(o:)); trus(o;) O
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i3, EXTH5. ]
L, #isicd Y, FHFITETS B ETETIRA
FREDHETEND Z EHHP 5,

6 TERDAREDLER

WA DB 2 &2 &L E AN DB K BT 5 47 ]
WARCHLT, Be Rz Taz, 2T,
ZOHDOVL DHPORIEL DB ELTH 678,

MBEENAO—MOMRET R MOLBEA ICRE S
NBDIc, BBV T % A, BLw) 2200HEFT
B BB S8 5 i REESATVE B 20
BREOH SN QBT A2 E(RTTELI L
L0, EATHECRBEMEENEMETELILTHS.
L, WBHEANT% A, BLw)JETHEHIITE: 2
DORBEMNIIFT B2, RO LI % &) RMUHE
kE2hTns,

(1) AWriteSet N BWriteSet C BWriteLast

(2) AReadSet N BWriteSet = ¢

(3) BReadSet N AWriteSet = ShareSet

foT, MOy s ERNERM LA, AER
T¥aZeicky, BELLIEDLAIT Y 7Lk
kb,

(1) mgec&s ROy s
AReadSet—AReadSetNnBWriteSet— AReadSetN
BReadSet = AReadSet — ¢ — AReadSet N
BReadSet = AReadSet — BReadSet

2)mETErzWuy s
AWriteSet— AW riteSetn BWriteSet— BReadSetN
AWriteSet = AWriteSet — BWriteSet —
BReadSet

@BYwWuvs%, RuvyZiifgbHbhduys .

' (AWriteSet— AW riteSetnBWriteSet)\NBReadSet

= (AWriteSet — BWriteSet) N BReadSet

BE(2) L (3) KM LT, AWriteSet B —E MW %
WzTERBENDOT, HLPEARIDEFRTHZ
no OfgE - |OGEHTED. BE (1) T1X, AReadSet
¢ BReadSet " —EHMH#H L THELZVWEL, X
XOFRTH, TNOEDORIY 24 METEL. £
TanE, FEHINEFITRTH Z0BHT A L
Billo>TREINRD T HF—ETHLIIRETELR
VOT, RRLTREL TS HRE B TE 2.



HHIE 7L BAT (compensating subtransaction) T#Y
i1 & B4 (forward recovery) %475 Sagas &, bR %
T3 Bl Sagas IZ4EAM TH 2 UM EAY T1, T,
T DEESTHY, T T, T 2, Wi Ty, Ty,
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FRTYXLL KRB P OF T, %5 DB
<UR,M > D M 8% test;(a)
BN B IO OREFHE
procedure check.ins_fact(test(c), P, M, R)
begin i
if test;(a) € M then return(1);
for each rule € Cy(pred(test;(a))) do
begin
if Rule = “testi(X) « test;(Y),r(X,Y)”



then
for each 8 € {z|R F r(z,a)} do
if test;(B) ¢ M then return(0)
else/* Rule = “test{{X) « test;(X)" */
if test;(a) ¢ M then return(0)
end
return(1)

end.

TNTY X L2 RERMES P OTT, &EHDB
<URM> 0 M icHE test;(a)
FENTH00REFHE

procedure insert_fact(test;(c), P, M, R, M')

begin

if test;(a) € M U M’ then return;

M = M'U {testj(a)};

for each rule € Cy(pred(test;j(a))) do

if Rule = “test;(X) « test;(YV),r(X,Y)"
then
for each § € {z|R}+ r(z,a)} do
if test;(8) ¢ M U M’ then
call insert_fact(test;(8), P, M, R, M");
else /* Rule = “test;(X) « test;(X)” (i # ) */
if test;(a) ¢ M U M’ then )
call insert.fact(testi(a), P,M,R, M');
end.

FHTY X L3 REMGH P OTT, &Ef DB
<UR,M > D M IZHE test;(a)
FHIBRT B 7O DT # &
procedure check.del _fact(test;(a), P, M, R)
begin
if test;(a) € M then return(l);
for each rule € Cy(pred(test;(a))) do
begin
if Rule = “test;(X) « test;(Y),r(X,Y)"
then
for each § € {z|R+ r(a,z)} do
if test;{8) € M then return(0)
else Rule = “test;(X) « test;(X)" (i # j) */
if test;(a) € M then return(0)
end

return(1)

end.
TN X L4 RERGH P OTT, &EFDB
<URM >0 MIZHEtest;(a)
U A -0 DRETHRE
procedure delete_fact(test(a), P, M, R)
begin
if test;(a) € M then return;
M = M — {test;(a)}
for each rule € Cj(pred(test;(a))) do
if Rule = “test;(X) « test;(Y),r(X,Y)"
then
for each § € {z|Rt r(a,z)} do
if test;(6) € M then
call delete_fact(test;(3), P, M, R);
else /* Rule = “test;(X) « test;(X)" */
if test;(o) € M then
call delete_fact(test;(8), P, M, R);

end.

FTYX L5 REREE P OTT, &t DB
<U,R,M > D M (ZH test;(a)
BT B DD NG HEEF# &
procedure check.ng(test(a), P, M,R) - '
begin :
for each goal € Cy(pred(test;(a))) do
begin
if Goal = “ « test;(X),test;(Y),r(X,Y)"
then )
for each f € {z|RF r(z, @)} do
if test;(8) € M then return(0)
else/* Goal = “ « testi(X),test;(X)" */
if test;(a) € M then return(0)
end
return(1)

end.



