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Verification Checking Mechanisms of Business Processes based
on Control Flow Path

tHH

Hak Soo Kim' - Chan-Hee Park™ - Joo Young Sul™ - Jin Hyun Son

ABSTRACT

As the current trend in e-business has led to more various and complex business processes in recent years, problems in business
process models have increased gradually. Accordingly, the concern to validation of business process models has been much larger but
there are few validation checking mechanisms supported so far. On the other hand, BPMN driven by BPMI is a standard graphical
notation. Using the tool supporting BPMN, business process can be modeled graphically and analyzed easily. In this paper, we present
technical mechanisms which can efficiently detect anomalies in a process composed of BPMN and are capable of avoiding higher
unexpected costs during runtime.

Key Words : BPMN, XPDL, Business process, Process validation check
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[ BPMN 1.0 based Business Process ]

l STEP 1: Flow Object Transfermation

[ Well-formed Control Flow Process ]

l STEP 2: Extracting Flow Path

[ Set of Flow Path ]

B stEP3: Checking validation

[ Valid Control Flow Process ]

(32 1) 8lZ=4 A Z2HA HE B

HzUs Z2as 3F wAE dold =
(63 A=E s8] 9T ST F A2 L}g % Qi
Yol 58 g ZWe HmUs Zzas
(Task) Alolold REHE dolElt F4He £HZ oI5
Hol ALgHEA &

)
£
M dlolE7} o o

n
=
=]

g
N1

°
=
2

=

lmééoé»
g ©

iy KU

i oft

p‘L
38
T
o

o
T
-
(]
2

C dm
- _LIN.: of‘w_, lo{l
A
2 =

rix.ﬂ“
> 2
%Fﬁlrﬁ

)

ol
jm ofN o
, o% ek

oo

rir

Mo 2 m
v}
=,
it

3%‘ 31" oT(Eﬂ
2 H

)
lo
H
2
&
X
Jm
ox
o do
>
lil
)
_& rN

-E‘
ofy
fru
N
£
l r

%Alzw F2h gl

o 3
)

e 4o

o

il

rlo =

N i

m ol

uf Eu)

oy > F
LR
i
to -~

% oy
2y
o
—[o

Ko

]

N
% g -
o

e b
= CNO H
2 2 ou

i3

N

9

N

L

>

o,

ox

e

o

o

o

of¥

ik

1>

I
B

N
- <A [ I T N < DR VR V=t 14
1o
-z
Xy
2

Nt

L »

l’\ A% Axe (¥ DI 2L A=
MNLOA B2)g “Flow Object Connection
A2E F29 LBAE E‘i%’r H$4L

_ =

N,
00.-:,‘
rt
o S
2 I
e o Hu .

=]
"2 "
o
w:

|m lh!

offt
)
o4
ot
)
o U 2 gy

f

X
o o

2,

rie
¢
A 1w
2
>

> ol
e
)
i i
fu
fob
it fo
o it
fu
e
oft i

ol
2
2
o
ox
ek
O
o
oy
olN
o,
oo

e

i

M

Lo

-4
lo

fluk

do o
<l

e

iy
o
o O
N
U 0% ox
e
k)
=
=]
HEANNCY
o
2
o
rir
oft
Fok s
T
w
ol &
£
2k

)
rot tlo

%
o
&
oo oY
%
2
>
e o
w2
g
oL % LN
m =
R o,
SN
a2
2.
m > oo
gt WU o
Horot fov (B Ofo 1P X

T
(@]
o I
S
>

3
2
rir

il £ 1

M

0%
S
2
o
2
N
X
e
ox
ek
N
pac
rir
2L
w3y o e My
p L=y
. K b
[ T
2

oft
o
2

M_
o &

oo o e 10 e N
_?g
2
>
o,
vl
o
=
>
=)
o
fru
i)
rfu

Ha ol
tlo N
H
- o
A
ok
)

2.1 Petri nets
Petri nets< H| &YX
oA A HZ WS Zil

l K
\)-
lo
)
%3
v
.Y
lo ofy

i 2
a9 32

R
Ha
2
e
[

OH X
ol
—_
)

o] AbgE o] weltig 9, 10, 11]. [7]91A4= Petri nets
714e] WF-nets(Workflow nets)22 AIAZZ$E FA8)
T Y Y EZ 92 AAX(soundness)9t A EA (liveness),
A 34 (boundedness), ¢t Al (safeness), H==H(deadlock), =t
B Z(livelock) 2282 HZ AEHE](dead activity)d] o
Zo] 23L& T3 Ut} Petri nets 7]9ke] WF-nets2
sle o g Fa gled EF stk YaZz
A st I EFRS dis) o] 24
S T & e Aol vk 2y ol# A3
T EFstn A i WIMS(Work flow Management
System)ol| 4] Petri nets7]%te] WF nets2 e A AL&3}
2 9A g 1 olfE ued THY BUEE A A
AXVER FHI7| o 4 74]51 Z2A27t HEe F
ZE 7HAA Hol ZzA29 AT dig nlge] &

o

n}Ll

Wy BL
“g“d.d
ol
io &
Obi
o

, b

1 ML Ho ox
1

9ol gleh B (7914 BA ws) chstn 23
A uzgs z2hsd NS5 4G FRA EEHA
237 me] o UE BIH d3o) AGHAAL ¥ 5
AT g ol, ZzAx e B4, oE 5%, OR 2
29 Sol o EY Yol AFHe) JA g £, 6
94 4% 9oy dcd, $ske 2% A% F27
Qe =2 Fe BFo) s PRI e A3
e Aol A ¥n

22 Je= &4 (Graph reduction)

JPE 22 =gy 5189 §F olddde disiA
T A% bS] ZEAZ Wl dolle =
A NY Fa FAL MEHoR Agsd Fo Ve WA
o2 H=gH F715 01”3‘4”3 Z2A27t 2Est R
gdow ZzAx Ue A =7 AAFEA gErh o] TA
7Axe) E4 FHL ¥ U] Z2(Terminal Reduction), €3}

% (Sequential Reduction), 2% Z2-(Adjacent Reduction),
Z3 #2(Closed Reduction) 221 54 Z}‘(Overlappmg
Reduction)& 7/ =] Urt. o w2ef &
2 dngZE BRwrt Aot A¢ om)E 493 A
] %“’4 34\0]‘3} OPXW]} FXE kel

1

o

N
w
i
o
)
=
2
ol Tl
05—
e
":
Q
Q,
S
o
®
7]
[0
o
o
s}
Q
(o}
o
o
=

ial 7]‘1’L H ¥
]_/; 7—11—“;_ H)—Blog;,(-] IZg
Al v =&5

KN
b ZeA2 F8o g8 4B =9

& S o
7be wAol, o] wAle dmelFe HREst Om)E A
Tol 31 AR M ol ddY dAF-E HEE € 7 U
e AR AT T3 7XE 35 F A 9P
TET AT st diel A

24 H|ZUA ZZ2MA HE 7| v|@m
Ao Hl2YA T2 Aiae A d&] thdstn 53



7iES

lo+
o
0
Hu
~

gtol HI=LA~ ZZEMA EfEs 458 718 533
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(h) Loop
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(a) Deadlock

(c-1) Activities without termination

(d) Infinite cycle
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(b) Lack of synchronization

(c-2) Activities without activation
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(38 5)-(c-1DE HY, F8 oMIER Zgdx ¢gx 9

g7 2P 281 (28 5)-(c-DF HA Az ojul
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Control Flow Process)
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“Flow Object Connection Rules”"& &8t
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HN2AZEE 32 7228 2238 o 2340 2 4 9
o A E B2 oA TE v —c%ﬂ@,f’—ii 5
& ARE WA FEsted dess 8258 o)
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Ao 1 BH3E HPEE ZTE9 Z AN A(Well - formed

Control Flow Process)
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2) EE AolEYel= Split# Join
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$ B39 AojE o2 EeEAlF.
2) ]omJJr Split ¥ 7HA 9&%

o-ote

(a) Transformation for activities with out-direction sequence flows
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CEEEREEL S

42 dElH|E|2} #HEt
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(a) Transformation for activities with in-direction sequence flows
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(a) Single Stream

2
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(b) Composite Stream

(32 10) e AEZY 25t AEE
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gerh gy Mz ‘QXV} A7 AL (28 5HuRY~

ZRA2 ol @AM BE AXH AolEdol BUYXZ 51.2 2% ~e9 oi]/\1_4 244

A% wl=gojt Fristel F5 Aol 2AYS £ + A gnlz 2ue =2

o o] BHoh &6 B3 128 7MW (28 1D)-(0)8 B4 Z&s|oknt 3} 9]]1,}3}?1 3}494 Ao

3 HFHom & AND B Aahed AgdH OE s £

2 rlr -ll'l

&

E g

N2oll A N3, N4, N62 ¥ n HEH oy S22 A}

‘?:394 AolEsoldl NoolH #AAe A& 8 F Utk B $57] wFolt (I¥ 128 BY, N3& FZ 40 N5
L NOE e mFel Al NS A= F F i B=7F N6 FEZ oy o ALHL B £ vk Toke] N5 4@

AClEd o7k EAsA gow F28
i ol Yo FAFLs A4S H1 N3ol 9
W 2Ig Y4% ¢ 9 Aok B9 o] F AR Aol
4 =

e

WA A o S 28 Tl AND AERole!
@k 7 ol of ¥ HS) A2 94 ANDS| 9%E ¥n
7] wEeleh, T2} 7)ol 4% XOR AlelEdlolz §4

St

l‘l

l

Lo do r\r

A7) el o} ANDY F%E w1 9dE T A9 Az ol Jointt Splite] ¥ Ho® EAsHE Hol ohiet
= weA Nl BF Sojed =1 N6 ol ¥l ¥4 A o2 AgdTh 192 B 2EYe] EAs: X
WE| NS 24 Al HE A7k B "k ole  za2e A% o AdEdclY £4] o8 weA st

& HYE U8 FFolztn st (2¥ 1D-(dE BH 3o} s},
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T

(32 12) 28 26

= =

AAHAY F A9 AEdOI} R AEE BIE £
AE 4 glch weF N37F AND Join AlolESo]2 A=W
=gt @4 dA4sz No7k ANDY ORE AHEEHH N6
o g W 4WY F At FUlHe ¥x Ade 29T

& sl

52 ZEE E=2% 2= Jluel BlEd AS |y

B =R BB 42e UEE T29 2T E4
A olFoldth. AEE E2$ An: Ao 24 HE A
AW 99 T AYPE Aolo] EAsE BE A2EL
gulgr, wzUs Zzhadds 3% o Ht F
delWE Aol AEE B2S F2T 359 dod 2
wRolN Adets AEE Fze Fzolwe 994 Az

18e A g5 A,

Aol % HEE T2 o
by ZIZAAY] Y=
o e BE F2E HE

74 2 (Control Flow Path)
92)8] Aol Esfo] x2RE y7HA]
g Z292 FZ pathin) = pathin

h 4

2|
=

Alol H|RLA ZZHA

1) A - A pathin-k)E}2 Fo3tc} @ ye x2HE A
Z A 9= daHEc]m F Ao]Ego] Alo]df
EEZ FEZF FJEI kA Yok Ao|EFo]E J[EL
> 9} 2 o/ HEE Z2¢ HE7F 44 5 3ok
>£ N1, N49| F Alo]Egjole] FFHo| ©}Z 7AE
= %i_?_ A2Z2 Ve Aotk Ao oA N17 N4
Alele) e A2E BT FHICL <£ 2>-(1)¢] ZAf
& N1¢] AND Splite] 7] @i Path(1)2 F Z=Z {N1,N2,
N4}, {N1,N3,N4}7} A2 F92A gt} OR Splitez o
2Zola <E >-(2)¢ ALo= OR Aojrgole] EAAY
7bsd AR7F A AT E F Cold b= A=A 8
o2 oustl mpx2to 2 XOR 71]0]E°Jl o] 2 Splite] A
2 Aede F kA BRIL wEeld £ Qi

N

ol

o
“eroﬁ

5.2.1 Ale|ESo] &YX (Gateway mismatch)

AelEg el EYA= A 14 i AFH + Utk
T AClEfo] Alolg FEE 229 HEIZYE v
571819 BF o|4dd TAE AEY & Uk

(E 2 2 HolEgoly HES S22 2=

)

- Path(1) = {N1,N2,N4} A {N1,N3,N4}

()]

- Path(1) = {N1,N2,N4} A {N1,N3,N4}
- Path(2) = {N1,N2,N4} A {}
- Path(3) = {} A {N1,N3,N4}

3)

- Path(1) = {NI,N2,N&} A }
- Path(2) = {} A {N1,N3,N4}
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Az I AolESe] BEUA AF

E% Split Alo]EF o] xZHE Join Ao]E ] y7FA<]
AEE ZF2¢ FZo disjr] ofefe} 22 Fof A o]
AEFL HFg 5= ol & 2 Join Ao|Ego]d] mpe}
ANEZZ, VR, (A 2 diUs TH99S

xg, g o] x, yE ALe f2 f4E JFR T gle
“Er)sle] BE o]y o] WAHTE
i) AND Join Ale]Eo]: Z}Zt9)Pathin)ol tia] 4] Path(n
-1) A - A Pathin-k) = {x, -, ylo]H o]¥dyo]
TR Yett
ii) OR Join AHo]Eg o] Pathin)el A Pathin-1) vV
-V Pathin-k) = {x, -, ylold o]3g4fo] B4
A Y=rt
iii) XOR Join Zo]ESo]: Pathin)o] thaliA Pathin-1)
-« = Pathin-k) = {x, -, y}o]d o] & o] 23}
2 g=t v |Pathin-1)| > - > |Pathin-k)| o]t}

A 1o i BlGA L ofdlet 2ol SHE F Utk B
Split, Join Alo1Eg o2} & thallA A 1&
g o]AHAE AZE F JSE HAFT

to

o <E 2> (1)-a
Path(1) = Path(1-1) A Path(1-2) = {N2, N3, N5} A {N2, N4, N5}
Join Ale]Es)o|7} ANDol7] W&ol Path(1-1) A Path(l

-2) = {N2, N5}7} €t} A 19 & Dol osjA etged
HzUA TR A2 f

o <E 229 (I)-b
Path(1) = Path(1-1) A Path(1-2) = {N2, N3, N5} A {N2, N4, N5}
Join Ao]E#l0]7F ORe]7] @] Path(1-1) V Path(l -

2) = {N2, N3, N4, No}7} gk A2 19] & i)l osiA &
23 v =U A T~ e

o <& 2>9 (1)

Path(1) = Path(1-1) A Path(1-2) = {N2, N3, N5} A {N2, N4, N5}

Join Ale]Eg )7} XORol7] Wil Path(1-1) - Path(1-2)
= (N3} 2k A 19 & iidel 934 N2, N5zt 2343
3ol A7t oly] Wi o] ddde JiAZm e HEY
2 Z2Axolt} 53 A Fe] FHE] ol wEel
A 1o o) “E7)3 FF o)l 4EANE HA 1 Ut

e <E 2>¢ (2)-a
Path(l) = Path(1-1) A Path(1-2) = {N2, N3, N5} A {}

Path(2) = Path(2-1) A Path(2-2) = {} A {N2, N4, N5}
Path(3) = Path(3-1) A Path(3-2) = {N2, N3, N5} A {N2, N4, N5}

Join Alo]ESe]7t ANDol”] m&ol Path(1-1) A Path(1-2)
{}, Path(2-1) A Path(2-2) = {}, Path(3-1) A Path(3-2)
(N2, N5} 7} "ok Ae 19 £ Dol Y#Al Path(D)H
Path(2)9] Z$dle= “d=g o a4 & 7IAxn AT
Path(3)9] Aol 33 "R~ Z@A| 2ot} o] 2
2 &4-& OR Split AlolEdold] dZdE ¢ F249 &
Ao wet &3 224 A EE FEF LBAER
EZo] AgE & 7] "ot

o & 29 (2-b
Path(1) = Path(1-1) A Path(1-2) = {N2, N3, N5} A {}

Path(2) = Path(2-1) A Path(2-2) = {} A {N2, N4, N5}
Path(3) = Path(3-1) A Path(3-2) = (N2, N3, N5} A {N2, N4, N}

Join A°e1ES o7} ORe]7] W&ol Path(l1-1) V Path(1-
2) = {N2, N3, N5}, Path(2-1) Vv Path(2-2) = {N2, N4,
N5}, Path(3-1) V Path(3-2) = {N2, N3, N4, N5} 7} €t}
Ay 19 £ i)dl 9siA Path(l), Path(2), Path(3)e} =3k
Ax Aol N2, N5 9445 7lN 1 Q7] W&o egdt
ZU2x TR A 20|t}

o <¥ 2>9 (2)-c

Path(1) = Path(1-1) A Path(1-2) = {N2, N3, N5} A {}
Path(2) = Path(2-1) A Path(2-2) = {} A {N2, N4, N5}
Path(3) = Path(3-1) A Path(3-2) = {N2, N3, N5} A {N2, N4, No}

Join Ale]ES)o]7} XOR ©]7] w&ell Path(1-1) - Path(l
-2) = {N2, N3, N5}, Path(2-2) - Path(2-1) = {N2, N4
N5}, Path(3-1) - Path(3-2) = {N3 }7} €d. A2 19 &
ii)oll o#A Path(3)e] Z¢olle “F713t 5 o3I &
7R3 AT Path(l), Path(2)8] Z ¢l etgd ¥z=y
& ZEAzont o]g} e @FLE <E 2>9 (2)-a%t 2ol
ARE 7 3iu.

o <X 2>9 (3)-a

Path(1) = Path(1-1) A Path(1-2) = {N2, N3, N5} A {}
Path(2) = Path(2-1) A Path(2-2) = {} A {N2, N4, N5}

Join Alo]ES0}7} ANDo]7} w&¢l Path(1-1) A Path(l
-2) = {}, Path(2-1) A Path(2-2) = {7} 9} A 19 &
ol 2dlA Path(1)3} Path(2)e] A-SdllE “di=g o4
47& 7FA 3 Tk

o <E 2>9 (3-b
Path(1) = Path(1-1) A Path(1-2) = {N2, N3, N5} A {}
Path(2) = Path(2-1) A Path(2-2) = {} A {N2, N4, N5}

Join Ale]Ego]7} ORe]7] W&l Path(1-1} V Path(l-
2) = {N2, N3, N5}, Path(2-1) V Path(2-2) = {N2, N4, N5}
7v "ok e 19] & i)el ¢JsiA Path(l), Path(@)e] tig
A3} Fgho]l N2, N5 94E 7kAx 9J7] W& g3et v
ZU2x T2 A0t}
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o <IE 2>9 (3)-c

Path(1) = Path(1-1) A Path(1-2) = {N2, N3, N5} A {}
Path(2) = Path(2-1) A Path(2-2) = {} A {N2, N4, N5}

Join Alo]E o} 7} XORo]7] W&ol Path(l-1) - Path(1-
2) = {N2, N3, N5}, Path(2-2) - Path{2-1) = {N2, N4, N5}
7 ddh A 19 £ el 9314 Path(l), Path(2)e] gt
A3 Hgol N2, N5 94 7HA1 9l7] &) etgddd A
ZUs ZZ Azl

5.2.2 @Y 2~2EY Aoixe] ElGA HE

e 2 A4S o|FE AlolEdeld Wi A= &

o]o)o] 3 %9 Join, Split Alo]Ego)7} o]y &
o] AEHw o] F Ao]Ego] Alo]o] HEE AAE + ik

A 2v pdsiA 92 £ Aok (28 134 N

B XOR Split# Joine 2 o]Fo]Agl7] w&d F A
E‘NO] Atolof| = o] 3@ o] girh. AFH oz NIl =2

qE7lA) & 7o B2o) wEA o oA Hr
NOZ A|Asel® NIl S29 oRABE E38 w
Ak oz EBaM, He 2= wY 2EY A4
ZUx ZRA2E Ge FoRM AR 33

AN Ho 2 rﬂm
HZ oo
w lU:

de gz oo J

o L o
oMo

i

E]' o= . 1
d 9&A Elgdt AolEdgel AYL & F Aok wE A
gl 20 oM AR T| N2-NI3Atol 9| ﬁi‘ﬂ"

nysd "h & Path(l) = {N2, N11, N13} A {N2, NI2,
N13}e] ¥ i N13o] XOR Joino]7) wiie] {N2, N1, N13}
- {N2, N12, N13} = {N11}7} 5¢] “5718 2F o|4dd”
48 & 4 ok

A 3 FL 2a

REZ o]FE JEHEI} x, yal & o x, yAko]] o]
ol glon gEEw o5 Ajoje] RE AL HEE A7
3t Yelo] B2aZ @A o, x9f yAlelo] EZZ
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(38 15) F=E Mgt H=H A Z2AA

'é‘ 7 2EE 3= XOR X

o oldd el fl=ol @%EIL
_/}\_

) )
ot} FXE ylojd AEE 3= XOR =+ OR
Splite] glem o] 2ZE AAsZ U o]2L 7R=
B3z uxss AE u,q»gq_ olo i3t FTH 19

HolA B N3 - Nllo| &=
=) E}vw HAZEE N3G AR A
25 g 24 oA AFsHE N7-NI10
2 ojAaAe] ¢yl "' AA FHolA Path(l) = {N3
t} &, sy AZE AE dvA
ol oldd ol Yl FZojt} ek

7@ FZ olgEY

W

57} 31“ E*“’]L N3*#5 N11744]
7]

& XA 9. 287 g N5 Esjr] FZE Holg
F AR dof At ARHoT FIE (1Y 159 2ol
AAsD LPIZ ZAEA HH FZE HHolte wo mfF
o] H7] wjFo] NI-NI2Atole] HEE Z89¢ A=2E (2

19 22 25E 7HAA "o

5.2.4 v|2Ux ZT2AA BFA AE dagEe Hx
A 1, 2, 39 g v 2Yx ZZAA G634 AF
gAFe dAE ofzfiet 2k
(1) Start EventZ2%8 ¢AE29-E we v|2YA Z2
A2E gasi
(2) 84 T Split AlCJEHlE WHiH AEE
AZ A% 71HE AFs] Y8 A2E 71580k
3 ﬁie 71% =59 Join AolEHE A E]
7} 717kE Split Alo]Edlole] disjAd A 28
43l o] Bg ARAA AAST 1¥A Fo
ol dENS Hudty FEFCL
(4) BN THof] RZE o|F¢ AEH[H x, y& ThiH A
g 3§ g3 Fug AAstL 999 g2azZ w
Agel 2¥A o o) dHAYE Rusta FRECL
5) vZ2Ys Z2AH 29 End Eventel] =281 FE3}

fu

i
=

r_EL g T

=

[o

dngZe AL dE B (0¥ 13)9 HRY2 ﬁixﬂ
2ol dEld o&x Zo] AAHY ¥RYA Z2AX

A& N1, N2, N3, N5, N9, N6, N11, N4, N7, N10, N8
NI12, N13, N14o| g1 744 g},

1) N2: AND Split Alo]|E4¢] — Path(1) = {N2}
ii) N3: XOR Split Al¢]E¢}e] — Path(2) = {N3}
i) N5, N9: XOR Join Alo]Ege] — Path(2) = {N3, N5,

No} A {)
iv) N6, N9: XOR Join AloJEge] — Path(3) = {} A (N3,
N6, N9}

v) N9 N9¢9] » & 7}
EE E2¢ 4=
glo] gel7] wi&

vi) N11: Path(l) = {N:
AH

vii) N13: XOR Join #lo]Es]e] — Path(1) = {N2, N11, N13}

viii) N4: XOR Split Alo|E9¢] — Path(2) = {N4}

ix) N7, N10: XOR Join A°|EHe] — Path(2) = {N4
N7, N10} A {3

x) N8, N10: XOR Join Ale]Ege] — Path@3) = {} A (N4,
N8, N10}

xi) N10: N10g] =& 7153
ZEE 529 A2 AF7

g Bert FEHW] W2 A
57 1 € A8 = BB Aole
o] 7
N1

O

25 AAg
} Path(2)¢} Path(3)& A

5
=z 3
ol
2,

FEHA7 dZol

He 48 —> Bge A
QlEdo] ol7] W o A2E A7
xii) NI2: Path = {N2, N1I, N13} A {N2, N12} — Path(2)

<} Path(3)& AALE
xiii) N13: XOR Join AlelEg]e] — Path(1) = (N2, N11, NI3} A
N2, N12, N13}
xiv) N13: o o]de] A=7} §17] wiel] Path()ell tisiAl ZE
g 229 42 757 A8 — N NI, NI3} - (N2, NI2,
NI3} = {Nli}e]7] whizel] “F713} 5 oS By
sk3 F 8.
Ni4: N13¢] AND Join Alo]E¢e] o] o} & o} §i7]
& N2 - NI37HX19 A28 AA — Path(l) = {}
xvi) End Event: 218]& £8

=

XV
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sheiA HzUx ZRALE GA) HE F2 3
HE oHd=E 29 & Ak @dHem HA Wzys
ZzAs go e 2E AEuEES duw gasus
4ELe AFT & Y] W Ol BHEE AT

6. 28 A ¥ AH

£ =#dAE BPMNOR Hlz2Yy2x Z2A2E fakl
g o AL e HEHR] Y A olFddES AT
& e o THES AN dSUEE ZEAS
£ Z2% 2B 4E MY A4S T A UEE =
EF ZEALE Qs FEE FEF 428 083
4 M AF 718 T udE odadE AT
£3], OR Ac|ES o} oHIES T3} Sle F+E A
g8 & glon F2I EAgte 72 dsNE dA A
¢ & ok E£F, v2Us Z2A e BE AEH
BE @ gagea ol dddE 45T & 7wl
g &Aool

T FAZE Hz2Ys Z2As 0 B 7 3
' ¥ ZRALE A3E 5 =S HISVIYe 84
Agoltt. EF o] =EAA AT AT 7IHE HE8T =
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