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(An Efficient Real-Time Concurrency Control Algorithm
using the Feasibility Test)
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2 % AN dojeole AxgloM £ $4 498 2= ENYM(High Priority Transaction;
HPT)S] 4% Aelg B43}7] 98] 2PL-HP(Two Phase Locking with High Priority) 29 AREEL) o)
FYHE FTE A A W 94 £9E 2 B ALow Priority Transaction; LPT)S 3 =& tj7]A)
Aozx FE& HZU 2y HPT/} miAZEe X71A] B8)4 A2dod AARE Asds LPTY
Edag 23 R o727} B H2o) o3 BAS sA@stua vAwALS oL AN A gx
ATl ARMEAT. 22 o] dmEFL P A WPE AQsokN, T By oA mAs B3t
71 A% 7ol F7HHe g a7 dY B =RANE 20 Qe Yus wa [PTe 23493 43
WE AAY £ 9 B4 FAA IneEe A 28 HEYIE =8 A BAA

A Gago] sjEe PAMBE olg FANAC] GTe|Fo) Ms) ol ST AT
A AN olElol 2, SAYA, AWk B, EaARA )

Abstract The 2PL-HP(Two Phase Locking with High Priority) method has been used to guarantee
preceding process of a high priority transaction(HPT) in real-time database systems. The method
resolves a conflict through aborting or blocking of a low priority transaction(LPT). However, if HPT is
eliminated in a system because of its deadline missing, an unnecessary aborting or blocking of LPT is
occurred. Recently, to resolve the problem, a concurrency control algorithm using alternative version was
proposed. However, the algorithm must always create the alternative version and needs an addtional
technique to manage complex alternative versions. In this paper, we propose an efficient concurrency
control algorithm that prevents needless wastes of resources and eliminates unnecessary aborting or
blocking of LPT. And it is shown through the performance evaluation that the proposed concurrency

control algorithm outperforms the existing concurrency control algorithm using alternative version.

Key words : Real-time Database, Concurrency Control, Feasibility Test, Transaction Processing
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Y= EWXAYHEEL d}=(hard), H(firm), 2ZE(soft)
AXzE EdAPoz BREUH89,10]. AZkAGR A
Wi=A] E4Eolop e EWQML T A7 EWN
Aozt gtk e HAAZT EAALL wef vhAzE
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AAZF ERARAL nlBATHE AR B A o
A J/Q At FouisiAY 2B sde zus
A et AZE A ERAAL a7 i3S 27
it Ao 71X)7) thd "Hojd Ho)m, AEH<
£4AE 7‘39?5}74 ¥eth dutzoz X WA £48
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2] o] "}7“‘ Woll Azd 4= slojok §ui[11,12,13],
B ES AZE AN ERAAEL A 27 b
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HIZZA A8 FAA Aol WHEL ZA 2¢A
ZAF(2PL) g ARt HE U4 Al BAE A
= Hl#F  FAA Aol(Pessimistic  Concurrency
Control) W& & A 2 AAFHE Fs FA
S d#d BAIA A o)(Optimistic Concurrency
Control; OCC) ¥yog FEHY. F Wi ush 4
T HRE A7 =R AxEYen Ay 8734 o}
2 Ao o ztolE Holn IrH17,18,19,20,21].

¥tz oz HAZE doletHo] 2 Al2FoA o] A}
€5l= 2PL-HP(Two Phase Locking-High Priority)
e 2 A4E9 Ed44MHigh  Priority
* Transaction; HPT)9] A3 AHE 3 248y f&
o) ¥ XH49 EllXA(Low Priority Transaction;
LPT)e Hs ¢ di7)17t &vigsict. woF HPT7L whzt
NS A7IA Edle A$ LPTY A " divle
Egad o} Ho WIIRZE gy el 2
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BAE Ao} el oigt &Y dTEL FE HAL
& AAIZLe] FE B A FAHER, ol gR
¥ sRHeAd wel =A 2PL(Two Phase
Locking)ell 76kgt WA FAIA Alo] wWa HoH
FA4 A HPR0CO)22 UE 4 gtk

2.1 HI2 SAlM Ao WY

Gyt diojetsol AlxEA AMgShe 2PL WY
4 9 YA(Priority Inversion) % mZ A
(Deadlock)’t @3t FAHE et & 94 ¢
AE A8 uHEA g3 vl Wl HAIZE dlojehH|
ol ANzgee HPSA EF TAAY Ao whgolcth
2PLYIY ) EAAHE /NS 2PL-HP W& 5 &2
< 8l (27 DelAs o] 33 LPTS #Ha EE
h7|A 713l HPTE 32121tk o] W& HPTY A3
Aeg P B BEel 4 9 BE 530

T2 AAIZF S8 A Yol

If pr(Tw) < pr(Tw) then { // pr(X) : EWAA X} S

Abort Ty / Ta: ALE AHEEA Ed@sA
Run Ty /N Te: A9g eAsh= EQAM
}
else {
Tr  blocks;
Run Tw

3% 1 2PL-HP %4

ZEvt 2PL-HP oA #Had ofA7E 4 w2
(Least Slack First)& AMg3td 4 ¢H& Isie
S EdAAY] A5HR] FE 2 A A7 24
g} Hh ARAIZE S8 B2 g AMgEE FEE A
A1zt 8 LPTE Aol O(zero)o] HEZE a9hg
AHAIZEe] 2AEA ok weld LPTE & $4
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A gk o] w) LPT7} AAS AAIE
HPTHED £& &4 «98 A €9 A" 4
1 d3 % Aol FASA HBr) o] EAe (2
2)8} 2ol FE HAF AIACA LPTE AAIZE F¢
1 A8 vE Adste S5 sid g wdste
[14]9 9j3) AT 4 At

ok 4o ol M > oy
2P

/T e F AN ERAA
// pr(Tdy @ AN Fol A e e
1f pr(Tw) < pr(Tg) AND pr(Ty') < pr(Te) then {
Abort Ty
Run Trs
¥
else { -
T blocks;
Run Ty
}

29 2 AN ERAMY $H £98 nelF 2PL-
HP

ZAR AAFConditional Restart; CR) ¥ (2
d 33 go] 2E A A A A33FA LPTY o}
e SNz HPTY ARAZRY g2 Be, A
FY52 LPT7F Alg 3=H=E HPT7 th7]g) o
Wi A AEQl LPTY B 53 Atz u7)1F
9l HPTY off A7HE AFSA &8 5 glojor 3
33 AFAE g 5 JE dHE 2ed 23 As F
FF LPTVL A39 ERALAF FE= o] AsHe 73
%, t71% HPTE A9e AR/R3RA Esta wjstr|A

CLs

If pr(Ty) < pr(Te) AND pr(Ty") < pr(Tx) then {
If (estimated remaining time of Ty) <(Slack time
of Tr) then {
Tr blocks;
Tw inherits the priority of Te;
Run Ty;
}
else {
Abort Ty;
Run  Te;
}
}
else {
Tk blocks;
Run Ty;

a9 3 28% ANF WY

24 <9 A& (Priority Inheritance; PI) = Wait
Promote WH-& EWAA F3) H|go] olF & 79
4% ez dM FYFA EWNYAY AEHY
TS B F& ot oA FAFA LPTS
HPTZ| £E8o] BAslE HPTE W78l % 3tz o
71%< HPTY 4 ¢85 FI3FA LPTAA &3]
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o] ByasiA Zojd £ 97l Wi AL HH Azt
o digk q&o] 153 AL-E AYstue FHE57]
Eth

2.2 H2H FAlM Mol gy

EdAAe Ay AL zZA 97l DA(Read
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ERAde] dfd dad dolgEs 2E JdHLeE 5
AR 3 X s AAl gl ERAAY SE
AFE AAIRIEE AAL Al Y] FE AA S ol
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EWE 719 F O ol CHPYL EA48HA %8 o
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7tEe A% di7IAzo] ZojAAY A AlEE 4 Jith

Wait-50 W& CHP7} 50% ®|9tl 73-%o) ghart
BAEm 03X gL A$ A @k olgA o
ER F-49 48 £8 e EWMAEY Fxd
HA YA RS Y 5 Aok

Wait-X 98e Wait-50 98 50% gk oz}
A28 @A ot 30% EE 70% FOE T
W 715 E g3 otk

AFAA AHE OCC WHELS EWHRHY A7}
2858 olFo AHAL GAlIN FE HA B sHo] 9]
Folx B2 B2 (blocking)o] #AEA vk 19
U FES ArFgezd 3] wie B2 A
Az AHAE o]g3dhe 2PL-HP Whad) vls g8
3 AAZrol Wt waEtAd OCC WS XY AAel A
2 7% frEfdi.

2.3 x| B{NE 0|88 SAIM HIo| gy

B A7 HoleholadME, OCC wWie wyel
JFu1FH) SRt 2PL-HP WHHe el JFuFHq)
AAZG 7|y EA7E AlzEd o & 9% v
t}21,23]. @HlHel 3P OCC Wyelx LPT7}
HPTe 98] HAAVGANA AAIF == Aol BAd=
EAFo)th. uFed AAFS LPTE AA1F ARl
HPT7} sbAIZEe 2714 et A|&"lolA A A=
Aol GHIAR 719 viAE AFA B3
HPTel &8 LPT7 B2 A tir|sle Aol

A AL o83 FAA Ao 2326 0M e
OCC W9 BFHE AL Adsie HPTZF LPTE
ZA] A ANA FowA AL APY F UA=RFH
stulth. & HPT7} LPTS $&E3+: 3% LPTE #
Al AAAZATE HPTYZE vigddez 38 39
LPTE oA AAAZIE Rolth o Wie AA/A
wetolal gt (2’ 4)¢h o) €A 3 Fo|d LPT
7} AEE 8738k HPTS FEHAEHY, LPTE FA|
A A1 ZH(Immediately Restart; IR) ®dA3 AX]/AA
(Deferred Restart; DR) WAL FAjd #X[3t}h. LPT
© HPTS 3 Zxo] we} HPT7} AYHo= 98

t 3% IR HAg olgslz, g ez dase
7% DR AL o83l £H& ALste otk
w2t £ 7FR] 9AL Al FRSEA Addte] wE)
A WAS o]l&Fo2H FHIFA AMAIF L FH]

e g

A #YL &Y & UG
o] We EF EWYHG AUy H3 LZE A
A ERAYA ASole 2PL-HP S AM8sla,

AN ERNAY Fpede B2 4 AN
g2 JA/ANN WA oo wet A4S USFE §
I ek 3y HEo) LAY A4S LPTe 3 F
A9 wWAE XA HEg 2ded Ade gzt
A2 ¢ [k =g, FA AAF A Y A g8
HPT9e] FEo] AT A5 A2, A3 FA A7
o]l AAdHug AFy T2 E4F wAddld
ol FrtAez ayETh

If (HPT conflict with LPT) then {
Run HPT;
Run LPT's IR version;
Waiting for Running LPT's DR version;

}

If (HPT commit) then

Run LPT's IR version;
else

Run LPT's DR version;

29 4 ABEE o] &F FAA Ao} 3

3. Higtst= AAIZE SAIMHN 2n2E

£ Aode dAHAE o83 FAAEA WHedA
AQEe LPTY T 74 WA FoA £Fad shty
WAL AAsEA 2PL-HPHE e @49 LPTS Y
83 AAF 2 2yad 7Igd s AT 5 e WY
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% 2ZE AR ESHHEY A E8¢ AT I
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At ERGRAEZ] FEo] e &4 HPTY w1t
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(Feasibility Test)2t 3c}h (28 5)9} o] A 43
0 HPTZ}) vpgrzbe x9)A 2ok ddd 39
A9 aXste LPTY E28g 7idds A8
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/TS 4 =971 Teidoh ¥ A%
if pr(Tw) < pr(Te) then {
if (Tx is feasible) then {

Abort Ty:
Run  Tg:
}
else
Abort Tx;

}
//Tee] 4 £t i & H$
else {
if (Ty is feasible) then
Tr blocks;
else {
Abort Ta;
Run Tk

pr(X): EAUM Xe] £4129)
T A9E AH8F =AM
T A9 235 SanH

g 5 ALshe e e 4

aly

E=F Aoz LPTY BlAAT 2 &ZE HA7H

Edg o] HPTY F AA EXAY S8 A4
FxFAYeR AN wE VdEEg 3w 71Ed B

/! Soft Trel =& ol Firm Tro} a3 ALEL 287
if p(T") < p(T&™) then {
if (T is feasible) then {
Abort T
Run T
¥ .
else Abort T&'™;
}
else
Error;

// Firm Tre) <8 3ol Soft Tro] g AL 27
if p(T™™ < p(T™") then
Error;
else {
if (O™ is feasible) then
Te™" blocks:
else { )
Abort TH'™;
Run T

T A9S AHEEQ Soft WAz ERAA
T AHLE 238k Firn AR EAAA
TF™: AL AFEEQ Firm AAZG EPAA
T AH1 e 24shs Soft AAIRF EAAA

3 6 T EWNAS g dugF
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Hu, 3FAE, X-ray, &9 AA A3 55 dolg wait

EdmE a3

En-t = ceal execution time |

Wolzo] F7140% 7SsE EAYMS) PAPT,  ocwease i~

$F BAs du 93 AuE We T2 IRVl ommie CEaacEd

ol & FHEHE 2 A=l 3, F15

o2 WYEE Edddolmz A A7k ol A boolean feasibility()

ZEA £3E ZulE FHAsn RS 2L dAok { if (¢ + estimated remaining time of T) <
A AR ulE 71 4 gl weby o33k Al (deadline of T) then

AUE 712l EAAMSLS B AN EdmMdoz else1'eturn true; // feasible

EFY 5 ) z8w AEH B Fe @A return false; // infeasible
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(FH 4) 9y 39 28] A" ®s d%ZEo] AA
H(threshold)& 23l ZAS-olTt slojEe) wadst

If (Threshold) lf"”) ) then
n—1

l(n)
Ew=7, 2, Ewn

Al&Fle) Ral MEE dIEAME wiH Alag &
3 Agtsolsls BEE 2ol deldl AAIAH
& AAsHA A3 F& Aol Tasith

3.3 Higtsls gnalEe] Mty

(& 2)9lA 3789 ERA Ty, T, T2 2H2t High
priority, Medium priority, Low priority E@#= o]t}
3 dolele] tF Af(Hold), H71(Block) 2 83
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