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An Execution Control Algorithm for Mobile Flex Transactions
in Mobile Heterogeneous Multidatabase Systems

Kyong-I Ku' - Yoo-Sung Kim'!
ABSTRACT

As the technical advances in portable computers and wireless communication technologies, mobile computing
environment has been rapidly expanded. The mobile users on mobile host can access information via wireless
communication from the distributed heterogeneous multidatabase system in which pre-existing independent local
information systems are integrated into one logical system to support mobile applications. Hence, mobile transaction
model should include not only the features for heterogeneous multidatabase systems but also the ones for mobile
computing environment.

In this paper, we proposed a mobile flex transaction model which extends the flexible transaction model that
previously proposed for heterogeneous multidatabase systems is extended to support the requirements of mobhile
heterogeneous multidatabase systems. We also presented the execution control mechanism of the mobile flex transaction
model. The proposed mobile flex transaction model allows the definition of location-dependent subtransactions, the
effective support of hand-over, and the flexibility of transaction executions. Hence, the proposed mobile flex transaction
model can be suit to mobile heterogeneous multidatabase systems that have low power capability, low bandwidth, and
high communication failure possibility.
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$x 7w restart(t;) restart(t;)
split_restart(t;)

e oWzt dAF Ao olF F9 ERHHE T
A& e HY gol d&x za, 44 48 3
FEWdIHO] 1), to, ts, taBIT THYEA

H = { restart(ty), continuelty), split_resumel(ts), split_restart(ts) }

A8 F9 olF fd ERANHES R=oH 9 HAA
A3 A E Aoidrl A HY & Fz3A €l
REWANA (9] restart(t)gtE = BYAL A4
FgE uistnz ofy Adore] HAHL HIHI
Nag derel Aol AAZHAANT EFH, t9
continue(ty)#t-& old A M2 &g o3z 4
Zowzt BAsHYEE ofd A AdWE A&H
FERHMN ;9 split_resume(t) S $E d4E 2

3 oold AoiNe dYe #BANIIZ, MR M

g8 AY olFd dyPg AHANY. FERHA 9
split_restart(t) gt £ A& B3 old Ao
4dY& SBA7I, A2E AoM 4ol HEFH
A A 25 o] 2T,

B =244 AgE ol §9 Ed¥A 2L @
=ou WA d3y FA FEIHA 54 ot
48 AAF, 249 AS, BE ALY 2 2E AN
€ @t ojH® d=oH AHole olF E2ES EY
48 4y 4 A FRE HHoR HeFozN
S UYZg ARH0E ¢4 F UA ¥k

Q) ®¥ 49 23 3§

olF #d ERAHE TAHde 4F FEIYAL
d=om Aol FHo wal Pgsd dgdr e
WA ol ) BE NS sy, Ay e
telti® FFE)H e AFP)ez FEso 49"
o £2E EJAH @ 49 AAge £EHY
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A ERAA 4Y ZIAgd FHo7] AN AR
AAE FYEY. FF e A BESM 4
BE ZAFEY 2Ee YorEdd & YA Ay
ARERE Ahde a7 ARE edEHd = e E
& A JeEA HAd sdsHE F e AF
F& Jol #e2M joinlt)e ETEHA AdYd A
e dFo] FUHA @ +YY ERHH] 4
@3 Fdsopdt 1 EAHEE JF3H 2R FHEE
ojujgcl. ofgl BEA user(t)E AHERY 27 AME
of wet EEHIA FE Azt Ao EEHY
ARE AFsdE AHEAA dad 2 HES
AFEE HT ERAA] AYE JFHY @82
F@r},

A3 Fold FEAAA t, o] el £Y Fdol
dojud, eUAHNE + e 2R 74 J& uH ol
tha AHgdrh

H = { split_resume(t;), split_restart(tz) }
J = { user(t)), join(tz) )

FEJHA 4L EEEHoN FYE PHge g
o] BgH¥ dgoer &8y} e, e 2EH
oM +¥HY ZAY Ze] B¥HA @3 FYd
ERNA Sz st e 4o T
F3h

2 =EoA AL olF A ERNY oA
P2 Ay 3§ o]F I2EY AR ALE 29|
1, olF AFY 8749 APAHA T 4% EoFal
A g

3.2.3 ol¥ #d EWAY 2d9 HY#e o

45 98 AAe FAY T2 AY oM &7 4
% 4N, AfH ol A&EA JeAMu2E AFTH
. &8 48 AAdN 33 &2 £F Aade $
7 849 Axd) wet #xe Feje] nE 7i3 &
%, 78 AR, AAF dg 7@ A9 @ 8§ o
T AEE Mu28 AFPh &7 A8 MAA
S8 82 £F A2de (2¥ 28 2ol Yo,

8 84 olF 2" 7H %58 8o 7 A
A F % mEA =A% £ de HEY =8 V@
o2 BAE ol¥duA 3, ol AFEHE BAY
FaAe A3 #R2 23" AY9ud AidA
ke &4 HdE Fe 94 7 ERHAE A

:

Pt diold EdAPe] Y Fo 2 =M
B A ol $F FEE FE EJHAL AAFZY
o gk JHE bk §F WY #E AR L E
Aol Ay, Aoty A, 349 AY, 9
2 gusb el A9 & og MEHE @3t
oldrt olfHoid WHo] YAHW, AYd ¥
W &5 JEg B2do EY P ol §8 W
fo] ol¢Eold WHoz MR 4 e A= A
HE B3 &+ 349 A& & F, olF ALY
o] FojZlrt e, &7 98 HMEE WHE R 8
T2 9% AY9] Ax FRE oF FFEI HAY
o2M A= BFRE og A e o2 Y
Atk &8 82 ol A2"E 5 BY AAfez
FE 82 JRE A 20 "M EddALe 3F
Batel =3 ojdd HAhL AwE A¥ LE Fu%}
ga=A =i, §2 JRE ATELLELEN $F &
el E&H< Bt o] FAA Hn

$F 82 % A2doMY Arld EIHA
£ <d Do REIM4HoE FHAD FEJAAH ¢
% e EAE o)FE HHUE AHsd AoiH fuy
A @Al glen, <d 1>elAM F gof Mo Azt
% v &L riesA e

< 1> &7 8 4 A2ddA &8 #8A o%
=R

cAEH e ke E B B

AR &7 98 AHE o|¢ HH

D &8 A% BulojM WeE gl U= TEe7]
AU Ax AR A7)

(88 BY ALY ZRE 8a 71E HA
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Zeld olF A EWHA 2dE BEUE 49 &
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M = { t(C), tC), ta(NC), t4C), ts(C) }
S = {tu<dstatedstati Sota)
F = {t<stz}
m=A{L}
L={t,tul}
H = { restart(t), continue(ts), continue(ts),
split_resume(ty), continue(ts) }
I = { user(ty) }
G = {{ty, ta t4 t5 ),
{ta, t3. t5 } }

(38 3) 0|3 7 ElY W 0|88
of )2 dys

SF 83 olF ERAS HYolN FUAHNA 5
de A Ax (29 49 2o

A={(S5-5¢S8)}u
{(-,8,8-8)}

(3% 4) <off 12 sel=lofE + A ) W

$3 84 ol¢ @AM 49 Ad X7 55
44 & dE 49 A9 @ F 3 gl =wE 3
2, ¢F 82 ol Axde oF 49 EAYNE
4342 9% Aoz IR €Y SE AY
de FEAAEY Y90 YFHoE £9HLS
SJujste, = rsrelglel gg 2A BE Snlw,

4. 0|F B EWNH 299 AY xo|
w3\

41 0F olF SEICIO|EMofA AjAH

olF old dedoetol~ Aade (1Y 5
#o| £A ZAFE FAFUl olF ZAE(Mobile Host:
MDA %2 olF #< EWM, oFx4x AZ9
ol Eg¥dH #eA(Mobile Transaction Manager:
MTM), 283 24 FHFe 4G 49 old el
oletHo] 2 AlAg o2 FAE

A AFE AT A9 olF ZAEE oJF A4
A9l o AlEHE <A 1>o) whel olF fd EWA
Aoz AZ|gegA 13 HFH B4 49 dojg
E YA ojF Z2EMA AME olF #4 E
WAAAL ol 52E7 EAste 4 U9 oY=
o= Hegdrh

O FAYT AFolM olEFANYFL olF FTLESG
2R AFE TN 54 QF¢ AUsy] 4% s

R BY W, RO BO W,

B et 75 ]
EUHY oo EpNY
a. o~

BivE PHR P&

RVE PER BRT

(228 5) OIF O|& HEIHOIEMOIA AlAsle] FX

o, 2ZEYoly 74 84F EEsH, & 4
el st EAsA "ok 4 8744 EddA
< A4 A, F5 #9, 2ga 4AF 48 %
& 7H Azdd o8 zARd) o9 tjEA olF
AFE §49H olF EVUGH 49 Aoz A
gl &) =FHA @43, o]F I2EQ o84 %
ARl o] QEFoB 7R EWAAMAT ov|
EHoz e oty ofF old We doleuolx
A" E olF Fd EFRHLE 98 olFAE=
AZ o] EddR #YPAE FA dd ol EY
Y4 PezHe o]F £9 EdYHY APL A4 B
EdAA9 Ay Heg @) EF o)F EAA
A #ERE B #74e EW4M BEAede g
F=od 99X vlyk Aol Y B§ B3Il oF
T2EQ o] g XY, olF HFH #749 A%
ZAEE Ay &) B2 Hse] 23 2 BG A
e HEA Pt ol% EWMM Ferke o)F TAEE
B AL olF £ EWRAAS s 98 7
9 EPAA Felzr7}t Al F 8= Begin-Transaction,
comymit, abort GAHERE oplEl o]F #9 EdxMe 4
3 e} greo] el 2 split-transaction, join-transaction,
compensate 94HE Al2gH o2 AYF). o)F &
Eod] 93] ol% Frd EWUHH YA F, o|FXYZ
Agd o]F §4 EWYHL olF XY 8749 5
A AL HE 2AH olFAo] EAFE o)F 52
EE diisid olF EWANE AR o8 aod
o} olF fd EAAHL o]F EWAMH AIAE F
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3 o]d Weldlolelwjo]2 Alxdo] A2|E7] w@E,
ol #d EAYH % dolet 429 8TFE
NEe 13 AFYH FAGY A9 W] a7
AY FEH0A) ol EAYH BEAe JRHQ
2702 QA% HA 8T, EE P=ong HAS o
ERAQFOA BREn, #Eod LBAA E@YA
4Y9E 93] MR Ao o)F EdMM ezt 4
T ZE8A @) olF §9 EddLo] Arld olF
ALZFUe o] EdYMA Bz fzow B4 o
F AEE A9 oF ERAM @BeiAEL FAx
(participant) 24 E#d o] o] Fogr. oF
Fd Ede A8 F sddF F e A
=gaAY, o o Ay 7 FEA M EAEHA|
2 A, A% 49 olF ERNA sl 243
(coordinator) 24 48 F9 ol% #9 EWANNE &
#2alAY B8

2% AFEH BAGA ol Heldgojetuolx A
28 A2e 1% 32E 9 o|F TAEMA BB A
HAE AFer] 48 Aadeldh 71E Y dojg
Holx AlAglE olF ZHFY #3& A¥sy] A
old deldoletdlo|x AlagloR B shsdy, ¥
e S@4oM ¥y A9 A4 24 Ao doleiHo]
2 A2dgde A9 d38 ZYE(Local Execution
Monitor: LEM)E 3718 &= Ug& /M@l whebs,
7} AlolEd A £45E Y 48 TUHE ol &
d EAYM] 48 2 AY EdAHY HYPo] o
st w8, o5 EddA AR olFd HedelE
o)A Aladse) QlEsols ¥ MY EWdAHG o
A deldoletdlo] 2~ Azdniel QlEHol2 AL
g3itct ol WEdolgiso] A AlxgdiA A E
AN Felzs o7 AY dojghwo]x Aladd ¥
A AFse) gle F& dioleE A dAldA #e
e Ade 9390 A9 ERAA FE AV
e Ay RERAR Yge #dE A dojeiuel
& Aageor Heslm, ol dde] ARH A
A HdE 7HeAde BAsEA dxFcr diHx
£ zAse 24z 4¥E 9@ £2¢, 39 EW
A4 #AE 24 AFE FAGAY 7Y EAARA
E Alololal 2AY £ Qe 23 g HEy 2 8
g @siA "ok 72 AlelEdidA AHaEHE A
o EddAe Y =dAMa g o A4H
dAle A HEs MsAE RgsEA oE Ay EY

MAES gAA oz dyYs ot

42 0|5 {9 EMMel NY Hof Yu=F

o]% fFd EdHe Heg Ao dxngFe Ay
AFH FAGe o]d FE|oleuo] 2 A2y
fd EXdAN 298 A Ay Ao ¢ngdFE 7
o g2 dti5l fd ERAA RdS ¥ 43 Ao
due}Ee o] Hedoleola A2HE & E
WA Ao H&HE& ZEC5) 28, ol 49
ERHAL 79 ERQAY 48 Ao durFds
vz olF HFY #FA Aol & ERAN =
deo] B4 F o] EWAM AfgA 9 v A
&, deewel A9, B d3ye Ax e 5& A
ol s} B dojre Fd EAAAY A Ao
GudEE olF HFY A olFAHE AUt
TE A% olF fd EWRALY ¥ Ao ¢z
Foll s 7|t
ol 9 EddMY ML A olF EWAYA
AAe Ztzte] REAAAY @Bsi <Fo o w
A Je AR XE @@t olF #49 EANA
FAsSE FEANA 4= Aol AVHA g
x='N'), toll ois] 4% FT4£4E 2= FEIHYHE
o] AgAHog FIHIVHESHK <5 w), x%='S), i
of sl A F54E e FEANAE] HuiHo
oF BH(VKEF(t <5 t), x='F'), R ESH L ¥
WE g8 Fol9 gro] Ve, TH{)="true)& T
=59 43 7}5 (executable) 3ttt

ol #d ERAM TE <gzdF 1>9 43 A
of ¢meEg #et ol FA EWAAAE 74
t REWYHELS 1Y EME(NOE EddHY A
§ <dnEF 2> g AgEHA, B SO E
WAL A <gnydF 3>o] wat HYPdrh

<gzelE 1>9 A8 3o w2y oF fd E
AYHL FEHoZ #Ax3zly REINHEY I
Atoloj Al HERYAE FA dAgozy wIAE
deth REAANL 4T 54, Ad 54 £
SR F&AM nE: oo wil 2#AEH Y F
EWYNL A9 Fduo) me} LEWAH H3 AH
7t B ARE A9 dd F EiE SR REd
. REAHA] A Euld Fol- Y A W
F7 WA g, $d981d + e FH
Ad =EHEA ARE ZAgL $Fd 5 dE
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<gRHYF 1> olF Fd EXRNA To 43 Ao}
¢ F
procedure execute_Mobile_Flex_Transaction(in @ T)

AT =(MSF MHLG): % $9 EFNA  +/
/* A #9593 & Sle Ael(an acceptable state set) */

{ X=(NN, .., 6 N; /o A8 B WF X 2718
find executable_t; /e A8 Aed REWAN B7) v/
do
concurrently executable_t; do {
% = 'E; /x FNHOR AY 7Hed 48 4% v
if (t == NC) then
execute through <% 28% 2>
else f+ REJAR = C ¥/
execute through <2283 >;

}
change x; in X to 'S’ or 'F' based on execution result;
/et AE 8G w

if (XEA) then /% A ol &g ¥/
commit T using A and exit;
find executable_t;

while{executable_t; = @)

if {{doesn't_have_A) |l {executable_t; = @)) then
abort T and exit; /¢ T A0 Mz B¢ »/
}

e =eE3A @& A9, d¥e] A7 HA ¥ P
EWAA(='N)FAA 4% 71sd FEAYHAE =
Atste] HE JMEH REWAHHE 2AZEY REA
ARAEY] 2AFEE A9 @t F & M9 #;FE #HAY,
A8 U REAYN=E)C] g, o ol 4y
b FEHAYAo] glowA Ad ZEdA 2 o
7R A ol RERHHES] Hd Fo Ad
zgstd, 23A4 4%E g o)F EWRHA AR}
€ °olF fd ERFH dia dE gdumstn, Ad
EdaA] R AF olF Fd EWRA M A 3
& AAgt

<gnEF 2>& °lF #8 ERFHGA By E7}
SNOE FEAAQA o] de A Ao dznFe
12222 A=

2759 FEWAAH] B B715d AS HEU
AR tE <gnEdF 2>d g dygdc. RERRA
o AY Fo YT oW WA, REHALA Pz
H Aol 73 HE <gzaF o 3HEsd d=29
g AT B E/bsd REARAS JFHoR
+8-& vl3 7% prepared-to-commit AE|7} Sz
(xi='S’"), 48o] &vlatiy AYHY FEJIHH]
234 %L 3 o5 EAAM Bl A "YES”

ERMe oW WO *elE 2855

<¥ERYF 2> Y EHe(NO® FEIHA 9
4% Ao ¢znF

procedure execute,_Non_Compensable_subtransaction(in : t)
{ &
execute operations;
if (handover_occurs) then  /+ information from MSS #/
handover_control(H(t)); /* <¥ 22§ o] % »/
while(last_operation);

if (execution = OK) then { /* prepared_to_commit 8 «/
send "YES” vote to coordinator MTM; /# x; = 'S' #/
receive MESSAGE from coordinator MTM;
/ receive the coordinator decision */
if (MESSAGE = "COMMIT") then
commit t; A6 € a,x='S ¥
else
abort t; [t € %=
)
else
send "NO” vote to MTM;  /+ x = 'F' &/
)

2 FEY olF #9 EXHEE ¢rs] 99 o%
EJYQA BNy e $7 ojAA7E "COMMIT”
old FEAMYHE @Bty ol FEAHAEL 3
B¢t

<ERYF & °]F FA ESALAAN B TtE
©% FEAAQ o] P 43 ¢gndsFE vehd
Aolq.

<gnF 3> Y JH(O8 FEINA 49 49

Aol ¢nzF
procedure execute_Compensable_subtransaction(in : ;)
{ do
execute operations;
if (hangover occurs) then /+ information from MSS #/
handover_control(H(t)); /x <FREF Polk v
while(last_operation);

if (H(t) = 'split_resume’ or “spiit_restart’) then {
if (join-transaction(ty, ts) = t) then
execution = OK: /* join t¢ and t is equivalent to original t; %/
else
execution = NOT_OK and compensate (t)
}

if (execution = OK) then

commit 4 and send "YES” vote to coordinator MTM; /* x = 'S’ #/
else

abort t; and send "NO” vote to coordinator MTM;  /* xi = 'F' %/

receive MESSAGE from coordinator MTM; /# receive the coordinator decision ¥/
if (MESSAGE = "COMMIT") then

1o actions; ot € xS A
else
compensate t; AEE g xi="-" ¥
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2A2E FEIAH By slsshd, REdgH
to] 4¥e <Gn YF 3> wat AYsoiAg. A
g Foll d=ew AN B0 Ao 734 e
<ZunFHF £©8 AL Y=oewE At RE
@l Fg FY=E, 1 EFAHE FASE v
et Ao 8 F A AL FHET 1A g}
% FEWAH L prepared-to-commit A ENE A
A g1, ¢aY e FAHY 5 Y} A#e Ay
7t S9lEW, ERYAL gdusy 2 98L 3
£ ol% Ed44 FeAdA "YES"E X8 9
(x='8"). d&e] AAs} LujEx gow EdgHe
4% ZA}E HY oF E=dHA  #AA
"NO"®E FHSA Hi(x='F), o|d dojx g2g o
A5 M B4 ERAALE S8

<ZnIAF £E olF F9 EFYAGA g=o
Aol 3 Hl @& g=9ou Ao ¢zZe Yy
¥ Aot}

<ZDEYF 4 Y=2H Ao duykeE

procedure handover_control(H(t))
{ AHW: FEAAY o d=on Ao] FH gt +/
switch(H(t)) { /* check handover_control_rule »/
case 'restart’ : abort t and retry ti at new cell;
case ‘continue’ : continue;
case ‘split_resume’ or ‘split_restart’ :
if (J(t) = ‘user’) then {
receive user_response; /* information from MSS */
if (user_response = "OK”) then
commit t and send "YES” vote to coordinator MTM;
}
else {
split-transaction;
if (‘split_resume’) then
commit(ti) and execute(ty); /* x; = 'E' */
else
commit(ty) and execute(t); /* x; = 'BE’ %/

}
}

ol ¥¥ EdAMY A8 Fo Fzon WA,
O] FAUTL olF EIMRA BIYAA Y=o
Hae giFA g dzoue wge Ewuwe
olF EWHH AL olF 79 EIAH md9
F=ou Ao F3 Hel wel, d=on FAA(E Hg
gk d=9o9 Ao] FAE o] 'restart’d A$, o]d A
Ao dgg Hstn ANAHER 2AFHR
o d=2w Aol FFo] ‘continue’d A, o]H 4
A d¥E A&EA Fo d=od Mo FHo|

‘split_resume’ E£ ‘split_restart’d B¢, $205
4d F e 2% 73 JB ol4dd REAYM9
e Ay Aart HE M5 EA RS 9O,
9 gtol 'user'dl AS, olF AMgAe L9e o}
"OK"old FE H¥e ZAygos gy AAL 43
g+ UAEE IoHx='S). 2%A G B, 2g @
A& Y8 d=owe o] 70| ‘split_resume’
A By old Aoy £y dHME grsn A
2 AoM &8 A o|FRH AP ALy,
‘split_restart’$l A$ o]H AolMe £y gusn
A2g dojA dgg ANEY Q2 de o%
EJNY Bt £8 gise] AgEE REdas
€ 93 232 98E sy, ojd A )% EYA
A FHAE Az 2449 As Fed By
A9 FYA] A8 e E8lA] gEtix='E").

°ol% frd ENYNG FAse FEAMH (o A
8 Jele] mE e HolE(state diagram)E (I 6)
3 2ok de Adolzoq FL& He 7] 4HE ¥
A, HE s olF Beoez EAHYL

* submit operations

not-executed

* ack last_operations
: ack abort

* ack commit

@OLEO

: ack compensate

{ compensated )

prepared
lo—~commi

(3% 6) FEBHM(1)9| MEj Ho|x

ol e EWAYHE T8 REWANE vy s
dfel #Aglel BF 27] AHE not-executed(x='N’)
FE7 @ F <gdmElE ol wet 241550, A3 Ay
x='E')7} 9ot REIAE F B4 E/PSNOS REQ
AL wixe} Aite] A3 Fol| prepared-to-commit(x='S’)
BEiZ HAY, A% Fd 2 = 9507 £
A AH A9 el el abort(x='F’) Aej7} HojA
o} ols} thEA BA MO8 FEWAGHL JE A
2 commit(xi='S') Aeivh, A8 Fo 2% == A9 F
o} we} abort(xi="F') 48 %= compensated(x='"F') 4
HE Ad 5 Uk
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ol frd EUYAE ¢ 4Y g8 ¢ HI: o}
&3 o] o|FojAk TE nfed FEHAD {tit,, ..
g ZE o8 #9 ERYA, T 48 M X=(x,x,
v Xn)y UHE £ Qe AE A=laa, .. antBtT 8
4, T gUdsod + e FHxed =23A
o ol A3 bed SERHMol EAsR] &
W7tz AdegEolct o]F fd EdMM] Ad &
gozH T dgo] Bd 3%, F a9 gg 2=
A AF A9 olF EAMA A A9 =AA
2ZA o]l¥F fd EdMHY g8 E YT Ad =
g8 4% 48 39 REIAHAE)H add ¥
£2 37 ¥e ¢5d FEIHH(LEq, x='-"0] &
A7z gk FUAHAA F s Ad a0 29"
olF fd EWAMHE ¢hrdr] Si&), o8 EdMA
#eAs oA 49 gtel 'S’ #& AYE BY B
7Fe(NOZ REXHH oA "COMMIT” #HAN A&
B3, 'S8 g AYe B4 HsINOE REAA
A & prepared-to-commit Y& AXA ¥ &7
HolA Qlonz R Aag A Feo A
F(x="E')Q] REAAHNEL 25 38, gols B
82 34 ¥ grd FEAAL F oA x9 3t
o] '-'Ql ¢tgd BA JEO)H FEWHA g
t UgEHE 24 EAAAE Arigozd AL A
A g,

olgt gtz 4% F<¢ FERHA(x="EN] §lz, ¢
ol 4y 7hed FEDNHC] glowA Ad EdEA|
Fad 3 F¢ olF 9 ERYM] iy e A
Agt}, ol EdAH BEA= prepared-to-commit 4
Hix='S)x HY ZAAE 7dele 24 %
(NOY# REAAA o)A "ABORT” WA & Hdc)
23, 489 A 71O FEAHH WA
t UdsHe BY EWAANE ArigoEs RS
A A gt '

(2" DE oF #4 EIAN 2do] Ay Ao
dnFol Wt <o 1>9 &3 @A ojF A2y
A% 1% F9 =EdHQ 2de 4P AF, 3
vel REWAALE 3 B9 Ay A dygdvn
713 8t

(29 79 (@ oA B=ewrt 243 $s
el ols frd EdAMY g gt <gdn

& 1>o wak 43 8 X=(NNNNN9 g =
doh RERAN & 4F F454¢ #A oz, A9

TIME, TIME, TIME, TIME, TIME,
axecule 1,

execute 1,

execute I,

oxacute 1,

(a) @, 0A MEDH SO0 SHE AR

TIME, TIME, TIME, TIME, TIME,

oxecute t
' Sxecutety execute t,
3

oxacute 1, execute t,

(D) & ObA 8 *ME §,2 WEQHI WHSO SHE AR

TIME, TIME, TIME, TIME, TIME,

execute 1, execute t,

execute t.
D& >< & execute t,

BxQCUtD 1,

{c) @,0lA 1, «¥T §,2 MERHI WAK0 HE A

(38 7) 48 Nl ¥02EE o128
o Dol 4

F&0] glodA A sk R F&4o] Htrue)
olEZ A8 7Ms(executable)dttt REAAA = 4
T FEA, AW FEH L AN FEHE A YoEm
Ay Mt TIMESAAN B 0§ REdd4
t, . <ELEEF 3> o]&3d FAld A=l
lon A% e X=(ENNNE)Y #£& Adrh TIME
o]F 7 9] A AWe Ay Nul HFgE EA
'S'2 wRgeEs, dy Fd X=(SNNNS)7F "l
TIME; °I% tell ths] 4% F44E 2e 6wt 4
T FH5AE NS oEA AY sMEdth TIME-
A ots ta®] A EG A A W5 NoA S
2 ARgoaHA, Ay dd X=(SNSSSPH €} 3
ZE 49 dev (29 99 AY ¥ g gdges
olF §d EdANP AP 4FHeoz FayUo
x ¥+ Ut

(T" D WE ud 9 A8 Fol AoiA A=
d=oWrt AR F99 4¥E 24E 19 =
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