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Alternative Version Concurrency Control Method for firm
real-time database systems

Dang-Kweon Hong'

ABSTRACT

Firm real-time transactions on firm real-time database systems are discarded when they miss their deadlines. as
there is no value to completing them after they miss thelr deadlines. Several approaches that exploit the semantics of
firm deadlines to improve the performance of firm real-time database systems have been proposed in the literature.
They are based on locking or optimistic concurrency control. The performance comparisons of the two approaches differ
with svstems load. In this paper, we develop a novel policy termed stop/resume deferred restart policy, and a
concurrency contrel algonithm based on the policy (ermed Aliernatve Version Concurrency Control), When conflicts
tdue 1o priority) accur, owr algonthm maintains the mmediately restarted version as well as the stopped version of a
transaction in order to use one of the two to meet the firm deadline. At last we show that our policy generates
serializable schedules and show that our algorithm performs better than the traditionally used method for wide ranges of
the system lead for firm deadline transaction.
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{Table 1) Fields and their meanings in AVCC

A T | 4 7 {

T st edsne] Al (READY. STOPPED,

s BLOCKED) ]
Tib B4 A7 EdSAEY TIDe 47E

HED 0ol gl A0, of on
£ uEd ANEe TRa| A das
T} 4 ESAAY 9 g AANT aa

Ti.stop Hst

Ti.av_stopped

- HAEY TIDG 4R AHed ol oidd)
_list .

Ti.stop cnt  1Tiol el AAE Edde ¢
Ti.av_stopped Tie WAN7 Edape &

cnt ]
| Ti.parent iIT'9 2 BAANE Tl sdd
Ti.child Tig A4 ERAAS 7el7le 2oE ]

3.1.1 Lock acquire &=
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Procedure Lock acquire(Tr, oid, lockmode)

1#(Th is Tr's ancestor)
Lock_granted(Tr,oid lockmode)
l{;lﬁE
' I et
ﬁl“ {Th.state is NOT STOPPED}

1

‘) is greater than or equal to PriTh))

stop Th and generate Ti which s
restarted version of Th:
. Add STOPPED flag to Th:

/* Now it is stopped */
"\dd oid, and TID of Th to Tr's stop list:
Add old, and TID of Tr to Th's av stopped list:
Change lock owner of oid from Th to Tr:
! ELSE

Wlock{Tr):

|

ELSE /* compatible */

lock_granted(Tr. oid. lockmode):
/" End of procedure */

3.1.2 Commit ¥

of Aol RdAMde] Fo vrel gdd gle o
olf{ i viiaw Fdaty o] oy ARgE A i 4
A9 WHss AR AlAght. EdAM Tio] (49
§1zk #e AEHdAM Ad 252 s TiS Tl
stop_listE o]&&lef Tie] 2Jalr Ayl =t
1 EdNAEe] £AH ancestor) EWHAAES AA
g WA (23 8)dlld Tiel A4 8% 39 Th

(T3l 8) 2R X4t

=g
(Fig. 8) Transaction commit
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( E{Jrocedure Commit(T1)

Make local copies global,
11f {T1.stop_cnt is greater than zero!}

|
lfOREACH (Ti in T1.stop_list)

check chain stop:
remove all stopped versions in T1.stop list and
their ancestors:
| remove all locks held by T1;
o
i

3.1.3 Discard 3
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(Fig. 10} Changes of transaction relationship after discard

Pl’rocedure Discard(Ta) 1
1
if {Ta.stop_cnt is greater than zero)
J;’OREACH (Ti in Ta.stop_list)
1

Change lock owner of oid, which caused stop of Ti
from Ta. to Ti

and wake up transactions blocked due to oid:
Delete Ta from the av_stopped_list of Ti:

if (Ti.av_stopped_cnt is zero)

if (Te.state is STOPPED)

Remove Tc and ad.yust parent/child field of
ITC s parent and child
else

Remove Te and adjust child field of Tc's
parent:
Resume Ti:

]
} /* end of foreach */
} /* stop_ent is NOT zero */
Remcve all locks held by Ta:
Remove all data structure of Ta from the system:

32 st izt 5
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Parameters value
db _size 1000
max_size 24
min_size 8
i/o_time 20 ms ‘(
¢pu_time 10 ms
disk prob 0.5
min_slack 100 %
max_slack 650 %
no of cpu 8 J
no_of disk 16
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