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The MAPN Modeling for the Distributed Data
Allocation based on Multiple Aspects

Seong-Jin Park'

ABSTRACT

In designing distributed databases, DAP (Data Allocation Problem) is one of the key design issues. Because, however, most
of previous researches on DAP have considered only cost aspect, they cannot increase the performance and availability and
they are not proper to the systems requiring high-availability or real-time processing. Therefore, we need a more formal data
allocation model considering multiple aspects.

In this paper, we propose the MAPN (Multiple Aspects Petri Net) modeling method for the distributed transaction modeling.
The MAPN model, an extended classical petri net, is proposed for the formal modeling considering multiple aspects (cost,
performance and availability) concurrently. We demonstrate that we can compose the valid DAP evaluation model considering
not only cost but also performance and availability concurrently by using the MAPN structure and MAPN graph.
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p7pl2: ¢17] A48 ¥ read lock 44, read lock #A),
#7180 Aeg

p3pl3: ¢7] A4E A% read lock A dE 9 H
AA EL 7y Ayt =3y

pl4 : read lock 44 did &) oA A7 =&

pl5: 97 &3 At =3

pl6: ¢17] Aike] ¢85y

E, (2" DA event ey THES AAE 43

en: 7] Aol HEE A% Q99 gr] I4E wAYA
e},
en: ©HO] AFE AlO|EE read lock A3E 2¥ &)
(ERYA ¢4 Alo|ES CPU Aol 7148 F4)
ex: ©Hol AR AlY|EE read lock A 848 n
EOE glv] ditel wAE L (EdAHA Wy
AlolE 9] CPU A4lo] 7% A9)
enes : RHE Wl o8 read locke AT (CPU
Aglo] M3 A$)
epesz: RHE ©¥el d# ¢f7] A& FPuh (CPU,
DISK zhle] 748 73%)
epes RHE YA ™8 read lockg sHAFE (CPU
Ago] 78 A%
e, - read lock Al diF &) WAXE AsHct
epen - B7] A4 & aYHh
epess: 37] Gate] 48 Asel dWE A4
en read lock A3 &9l HAR Y =3 ¥
en: 87] 8% A G EFE A
es ‘read lock A3 B WARG ¢17] 9% AHY @&
Ho| &Y A% read locke AAE sy %
A7l dite) £YFEE XA o

a3y, (2 29 & MAPN a2dfs EZE9
olF 7tHed¥ HEEE F5Y T oH AR &
Wgee ¥3E ¢ & Uk wekA, MAPN 2932
g3t Zo] AR H ES ¥ HACE 4ot

< ¢7] EAR A MAPN 94 o >

[2W E& A]
ks = <p, init_tm, init_co, init_av, s0, pre_lock, r>

(549 us A9]

init_tm = 0, init_co = 0, init_av = 1
com_tmg = 0, com_tma = 0.02,
com_cow = 0, com_copz = 0.01,
com_ave = 1, com_ave = 097,

cputmo = 0.002, cpu tm; = 0.002,
cpu_coo = 0.001, cpu_cor = 0.001,
cpu_avo = 099, cpu_avy = 0.99,
io_tmp = 0.0025, io_tm; = 0.0025,
io_coo = 0.1, io_cor = 0.1,

io_avg = 0.98, io_av; = 098

[event A 9]
en = < tl, <pl**xs0pre_lock,r>+<p3>,
<p2,T1,C1,A,s0,pre_lock,r> >
e = < t2, <p2***s0,pre_lock,r>+<p4>,
<p5,T1+epu_tmo+com_tmeo,Ci+cpu_coo+com_coom,Ar X
cpu_avo X com_av,s0,pre_lock,r>
+<pl0, T1+cpu_tme+com_tmi;,Cy+Cpu_coo+com_coo, Al
X cpu_avo X com_avgr,sl,pre_lock,r>+<pd> >
ez = < t2, <p26,***s0,pre_unlock,r>
+<p26,*,* *,s1 pre_unlock,r>
+<p26,*,%* 52 pre_unlock,r>
+<p26,*,* *,s3,pre_unlock,r>+<p4>,
<p5, Ty +cpu_tme+com_tmeo,C1+cpu_coo+com_co,A1
X cpu_ave X com_av,s0,pre_unlock,r>
+<pl0,T1+cpu_tmo+com_tmor,Ci+cpu_cootcom_coo, Al
X cpu_avo X com_avp,sl,pre_unlock,r>
+<p3>+<pA> >
ey = < t3, <pb*,**,s0,pre_lock,r>+<pd>,
<p7, Ti+cpu_tmo,Ci+cpu_coo, A1 X
cpu_avo,s0,post_lock r>+<p4> >
en = < 3, <p5***s0,pre_op,r>+<pd>+<pb>,
<p7, Tr+cpu_tme+io_tmo,Cr+cpu_coo+io_cog, A1 X cpu_avy
X io_avy,s0,post_op,r>+<pd>+<pb6> >
en = < t3, <pb,***s0,pre_unlock,r>+<pd>,
<p7,Tr+cpu_tmp,Ci+cpu_coo, Al X
cpu_avo,s0,post_unlock,r>+<pd> >
ey =< t4, <p7%x*s0,post_lock,r>,
<p8,com_tmo,com_coo,com_aveo,s0,post_lock,r> >
er = < t4, <p7*x*s0,post_lock,r>,
<p5,T1,Cs,A1,s0,pre_opr> >
eg = < t4, <p7%x*s0,post_op,r>,
<p8,T1+com_tmu,C1+com_com, A1 X
com_avoo,s0,post_op,r> >
es1 = < t5, <pl0,*** sl pre_lockr>+<p93>,
<pl2,Ti+cpu_tmy,Ci+cpu_co,Ay X
cpu_avy,sl,post_lock,r>+<p9> >
esz = < 5, <pl0,*** sl pre_op,r>+<pd>+<pll>,
<pl2,Ti+cpu_tm +io_tmy,Ci+cpu_cor+io_coy, Al
X cpu_avi Xio_avi,sl,post_op,r>+<pd>+<pl0> >
es3 = < 15, <pl0,*** sl pre_unlock,r>+<p9>,
<pl2,Ti+cpu_tmy,Ci+cpu_cor,A;



X cpu_avy,sl,post_unlock,r>+<p9> >
e = < t6, <pl2*** sl post_lockr>,
<pl3,com_tmyo,com_cop,com_avio,sO,post_lock,r> >
e = < t6, <pl2,*** sl post_lock,r>,
<pl0,T\,Ci,A1sl,pre_opr> >
e = < t6, <pl2*** sl post_opr>,
<pl3,Ti+com_tmie,Ci+com_coio,A1 X
com_avig,sO,post_op,r> >
en = < t7, <p8*,x%s0,post_lock,r>
+<pl3,*** sl post_lock,r>+<pd>,
+<pl14,T1+cpu_tmg,Cy+epu_cog, Ay X
cpu_avo,sO,post_lock,r>
+<pl4, Te+cpu_tmp,Ca+cpu_coo,Az X
cpu_ave,sl,post_lock r>+<p4> >
en = < t7, <p8*** s0,post_op,r>
+<pl3** %51 post_op,r>+<pd>,
+<p15, T1+cpu_tmp,Ci+cpu_coo, Ay X
cpu_avo,s0,post_op,r>
+<pl5,Tz+cpu_tmo,Ca+epu_cop,As X
cpu_ave,sl,post_op,r>+<pd> >
eg1 = < t8, <pl4,***s0,post_lock,r>+
<pl5** * s0,post_op,r>
+<pld4,*,* *,s1,post_lock,r>+<pl5,*,**s],post_op,r>,
<p26,T1+T2,Ci+Ca,A1 X Az,s0,pre_unlock,r>
+ <p26, Ta+T4,Ca+Cs, Az X Ay s1,pre_unlock,r> >

Sst e WA 98 (29 2) MAPN 28ZoN
o o3 g BN ERNMY A FAL votg
% 9tk

WA, 29 A7 place, A2, B &, 7HEA, BAAL
E, A8, B9 7742 Hoge] ded 2E 29
E252 3o Aeshe T 2Wge et (1Y
ol A place p4, p9% p6, pll o #Ho] EEEL 7
ApolEo) N CPUS DISK #Alo| 7hege on@
th 2@ EZ ki 97] EddHom BAE@
g ERARMFY) shtolch EANHY AFE oy
s EZ9 ASE AREA @A Az m g
2o, _

¥4, 2 BE2E9 29 2r)ge Jo2 HAY 4
gom [29W ¥4 Aol dehd AAY A, ug
2 7beAd FERE 27188 + ok MAPNOA =
UHES HBHAIIE Z AAEL [event Fe]o] A
gk ol @ A WAE 2 Alde] 2=y fiEA
BEgojokd AT A WA Hold] o 2w
#Eel wss mdstn vk o8 B, A ene

CtE

It

= 71dtel 24 CIOEL ZEE 2T MAPN 2™2l 753

WA ZwWgk(place)o] plolx, w4l WA (FA AL
E), AA-ACEH), dFAA(EY) Sdge] 242 50,
prelock® r¢l &¥W E&3 X p3) Ao} Edo] &
A Aol Hol& AEgAZIth 2831, AR epol
gt Ho|7t AHeEH YA p2oll 2L SH EF0]
ARE o), A4HE &W EEL Az H§, 7t
£S5 dd 27 Suge gdved.

42 DAP =&g g4

gutHoz HED HE 2de 29 F dE B
€ AHES 28 Alolo HIHE HolE EE A
B AH 7A€ A8ste EEE o] F o] 838
Tg4d #45 o9, 101 2y, gelM MAPNE
ol &3l Edayg DAP Ede Holrl ofd AlAdS
Tl HolH7] BEA Z fXA HEEE 2E
ARE nEd (29 3)F L e Heo| =g
olgallA HEE 4 gtk (1¥ 3)9 AEiHe] 1Y
(1% 29 MAPN a#Zs J4dHoz g3
A& FHE A2E 7 XM wAsE Al
o og EEY &AH ZEL I AMA
o] &Y Agd wAste A o AR A}
Ve A48 5FS g 284 £4& oz
AA g MAPNe] 2PC #oFg s Zd2A X
A% AAAE HFE & Ak (2Y 3I9A p4, 6,
D8, 09, p11, p13& A ent en EAA WE AF2Y
ol 18 p4, p6, p8, p9, pll, pl3 X2 Eo| o]F
o pan} pl3dle AFE E20] AAHILL U
bt (2% 3o mE AXY 9 plagt plsel
zkzt 2709 Eo] EAsort A eno] WAIEY] o
o pldv F AlolEo]| that 9)7] Z(read lock) 43
AHE, plse 97l 9 AFrt A e 23
}E A" & At & WA 97] B dARF ¢
71 dato] gmEojofdt AL epcll oJF 97] B& B
A 5 &g F3 A 2-PL(Phase Locking), 2-PC
(Phase Commit) 7o 5o o3 =4y dAvo g
A& AAE 5 Aok

Altst MAPN RZdyg& A4 Add e B3
@& EWdAQ A FAAHED ol FAN #X
Ze B4 odolE 29847 #dAF dgd My
g BEF BEE ¢ oy ¥ =Rdxe 2PC A
#4& 42 AT =¥, MAPN 248 9y
Fojz dojyl &3 EAldl o] mFokstE RE

o B oI
A
O
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g Ay AHL MAPNOZ @ & guw
oyt 2§ X AN EXsnA s Y
¥ ZUES dBEHA 24, HA4g £ Aok AN
oA v, AL FHEAE B4 ZWox A
dey 749 ¥4 2EE& PCGA(Pareto Crowding
Genetic Algorithms) 719[14, 15]& AM&3le HHel &
FAE & 5 ok

BLp3.p4,p6.p9,p11
l e
p2.p4.p6.p9p11
| e
p4.p5,p6,p9,p10,p11
/ x
p4.p6.07,09.p11, p4.p6,pd,pllpl2
\ /
. €1 en
“ P4.06.08,09.p11.p13
Y
p4.06.05.09.p11 p4,p6,09.p11,p10
S
ey p4,p6,09.p11,p14(2) €n
v Y
p4.p6,p7.p9,p11 p4.p6,09.p11,p12
\ [
Cu T — .
p4.p6,p8.,p9.p11.p13
27
p4.p6.p9.p11,p15(2)
€y l LY
y
p4.p6,p9,p1 116(2)
€xn
P3.p4,p5,p6,p9,p10,p11
) \:1
p4.p6.p7.p9.p11 p4.p6.p9.pl1.pl2

(38 3) &7t EUMME B MEf Fo| E2|

5.4 &

B4 dojedo]2 B EAE £ dlojH¥olx
Mzd AA9 HE, 4% 2Fa 74 FEE 1
A& e F2Y EAolch doly ¥F nde #AF
71E 83 RIEL B EdAM JEH Be 5
e A Ao dEe Ristn BgHdg =Rde]
T2gE 7MsAol &or EF, Udd ZARES BA

of ZFsR] Eat= EAFol sl

o] RlME ulE A% ¢ M8 B9 vF &
g FA e 9 GUgH 2Eg 29 5
Ed4Y 2dy g oez MAPN 299 7]He A
stk o] MAPN 5de Aagde ook 23 A
€ 243 & U=E 1A4Y HEI EE &7
EEH A AdE /T #4348 Aos MAPN =
d48g Fite] £ ERHA M A9FY 4 Uy
€€ YEsta FHsA 24E 4 gk

Algte MAPN 728 aZE Aoz o
F EZHE BAC nEEEAN B EdRAL A 3
A HY3d delz vAYY § don by, g
93 DAP %71 5428 FAE & g ngd
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