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=
S
oiC|el7roll= 's5kk| =it = 220 & Z2E.

_|

ot 2= O 2EfRl. HEf7F HEE of, O et XA o 22 "7l 20
ZCt Ot MEHOAM, OffH O|HIETL, QiR =12 EEHOZ, 0= YEi=
% 718, 0| 7|1=0] 3|AE2| EH|o|Z0|tt. H3FOM ZE= FZ W

Of 8t £0| Ll =] MEYS HA =Lt 0{7|M= "Het 27t

=2 £0| B2 ME7 QIOIM B2 elgolct

MENE= trial, A|E. active, AL pastDue, YA, canceled, |4, O|HIE=
trialEnded, Al Z2. paymentSucceeded, ZH| 3. paymentFailed,
ZH| Aofi. gracePeriodEnded, {07 Z=. userCanceled, AFEX} F|4.

Six AEf O[HIE Ct= AER
trial trialEnded active

trial userCanceled canceled
active paymentFailed pastDue

pastDue paymentSucceeded active

pastDue gracePeriodEnded canceled

pastDuegt= SEH7} &ff QK= 0{7|M S FX;. ZR|7 HuiFictn
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HIZ FASHH, 7I1E |E7(7t0| CREE|AHLE LAME AN|7L oF F=
nZHo| ME O|Estct J2fM “IX|"Eh= Ch7|E @=Lt pastDuelf|A=
0Z40| CHA| ZAIE AlZke ECE O AlZh |0l|7|7F ELFH H|EA can-
celed2 ZtCt O MEfZ} oM, paymentFailed7t 2 userCanceled2t
ZOHX|1, MM o= RSHA| b= Zuot ZE9| J7|270| ECh el

StLt= ALY YAE I E0]| BHystE A2

O| &0f & Z+2 ©f EX}. active0f| paymentSucceeded?} 2, active=

SOt A}7| FZCh XY Fo= of¥o|Ch CHpt Z10(7| & Sio

SENE HHX| = O|HIES off 70| E=Li= HZO0|CL #=2| “AA'2

AHA At & H77F LOoiRiChs A0ICh M| e Aol AFEY

#1517t QICE O™ ™ S ZEX|7t QUL HEO| Xp7| RE2 E10 7IEE HILL,

0| MAE HOJLt AHAEE 5= O|MIER FZSH7LL. & CF HHET
CIEE SILHE St YatstA 2= 20| #=20|C}.

27 HAESCHIA

EE O2|7| ®of|, 22 ot 22! 7 o HAY 2| ZX)

—

—_

- JEIZFH JHRITE 8THE Ho™, M|0E A E HULE DM E S=
Lt=0{ 2Xt

2. HOl2 dEi7F & OHQIZE girtkH, o o2 BLEX| G=Ct. oK
FEHE JEf7F AL

3. O|HIEY} HE AMEQIZE #iAfe O|F0| QUCHH, O3 QFO|L.
QEFD AL E LIFAL

4. Xt7| Rt A7k ACHH, 34 HEHD{ Q| OfHIEQITE AtAEE

Ci5h= O[HIERITY. SHLIE =2t ZFSHAL

JIE7} ME £ sHQ171 APIE BEE2L= 717} QI 17

v

7t=7} ofL|2} EHAC O|HIEE B2|5tX}.

CHs oM ol 28 T E= F7ICh HO|= H|O|E, 232 o 8t

ca ’
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SAlgat d&ehE o EH CHEX.



3 N3E 828 IAER {7k MO

EHIO|S2t 7tE gt

7t St 29 stit. TO| 0|22 HIO|E Lt

Lt SEfl= Zo[7tif 222 E0{Zl Zio|ct,

if event == 'paymentConfirmed' and state == 'awaitingPayment':
state = 'paid’

if event == 'userCanceled’' and state in ('awaitingPayment’,

< 'paid'):

state = 'canceled'

QTLAEtO| HHE miOtLY, O] if 25 =
B0l eict. ZX| MH[AE DX|Ct HiES MH|AC] if 2 2|, &
MH|AZHZ2 O[HIEE CI2 Z1tZE XE2|

mjo
A
il
M1
<)
°
ol
iu}
]
]
=
n
M1
S
n

rok
EH
N
4n
=
N
il
inl

Z2 YEl= apply 8f4 5tLte} H|O|S0|L.

TRANSITIONS = {
"awaitingPayment': {
'paymentConfirmed': 'paid’,
'paymentFailed': 'canceled',

'userCanceled': 'canceled',
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b

'paid': {

"shipRequested': 'inTransit',
‘refundRequested’: 'refundPending’,
'userCanceled': 'canceled',

b

"inTransit': {

"delivered': 'completed',

3

'refundPending’: {
'refundCompleted': 'refunded’,
'refundFailed’: 'paid’,

b
}

O[H| FO[= "017["0i| ALt apply Bf= LHESEA] =0t &

g
2
ret
il

def apply(order, event, ctx):

current = order.status

if current in TERMINAL:

return reject(current, event, "E{0|'d AEj")
next_state = TRANSITIONS.get(current, {}).get(event)
if next_state is None:

return reject(current, event, 'O Zgto|| #2l ¢2')
guard = GUARDS.get((current, event))

if guard is not None and not guard(order, ctx):
return reject(current, event, '7tE HZA',

< snapshot=ctx.guards())

version = update_with_lock(order.id, next_state,

< current_version)

if version is None:

return reject(current, event, 'SA| 2 &, HAIE")
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insert_history(order.id, current, event, next_state, ctx)

return accept(current, next_state)
apply?| LiE &= = 0| &AMCL EO[ERlX| 211 HE &1 7IEE &elstn
3oz M S|AEZ|0f H2ICH 2M7F EQF 0|8 C 7|

L
Che E20| 7{BE oSy Eo|ch “E{0]Y NEpe} “BE gi2° Dt Tt

P32 CH2 Lk A8 SiLie] of2f2 OB, M4 ClH2E of
Doig Do} Ex| BEC)

AE7P'E o ROIM 8= CE IXX| ¢4n
FEE NE W HE HEIX| Y=Ct

3.2 £M7L e O &A{2l7}

apply2| At &AM7t Xtef&Ql A otL|zh= A, 2t HHAIE WHERS me)
A2 HXt

E{D|2 BHolS Qlof™, 22l 20| userCanceledol] SEHI| AIXHBICY,
H0| £0| Lo} 2I0{, E{n|S 2%0|X| Zojo} sH= YIRICH EE 217
FHoj| E{0j2e BiN &QIsts 0|Rs, He “Yubsol RAPo|1 Eojge

eet oflQl"0]7| miZ0|ct.

c

B 37|E 7tEEC}H F|0] 5HH, ZEXHSEX| of= TO|of| CHEH 7IEE AIAFSHT
completedoO]| userCanceled?} QtE, 1 7tEE AlHstD LIAOF “HH&]
SlS"2 QiCh ZHE} HIMTCHH, 0|7 H|E 'JHIE OfL 2} B aof RIeI0|Ct.
7tE7L “O| dEfoM= EPE gretste 2t gle TOI7E e AXMH

HOICH ®7h ML
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Dpx|gtol| 3 JhR|EE o, A

m

| AT Bl AER] 7|22 2 EAMOA
=

SHOF STt HEHE 41 3Iﬁ§EI% A7) Hof| HEH, "ML= 7|=0]
A= SEf ML =0t B2 SIAREIE X0 HEHE MX| RHH,
ROt E 7IEE U MEE2 OMzR0 = & 0k B ASH
Feoz =2 Stz [ iAoz BhErt EM™MM it O
EHIE ZLt

Of Ul 7IXIE BH, I+ M AHRRE, AXE LIHK|"e| |e|7t HEE

Za}.

7tEE= H2EoM gt & Oz, AHMAEES 213 &/AHAS dietst

C
AN SFEA
=4 tCt

rr

GUARDS = {
('paid', 'shipRequested'): lambda o, ctx:
< ctx.inventory_confirmed(o.id),
('paid', 'userCanceled'): lambda o, ctx: not
< ctx.refund_in_progress(o.id),

}

0{7|M ctx= &47| & A-AFO|L}. 7IETL HIERSE 7HM K| =Lt
ClO[E{H|O] A0 AAX] §h=C

Lol_

T gl Alzto] Ze|™ Jh=0f| M 7|TiE|H 2| o El=E f50] 20t
ZICk2|X] of2t ZhEsF @2 ZH2[H, To|o| Efo|dol =2 YHO|L.

#2 o CHE 2ot L2 4= Aot HIAETF 27kssiEinh 1
gfolof AfZto] ZEICHH, "xin =l 'S Bkl O[HEZ THSXKL.

shipRequested= Q10| Ztt F|0f 2L} 7t== “0|0] YO{Lh A" S
=712k St
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o

ojns g2ttslstd, HAl= OMIEZ Z2lsith. 7iEs K|
E

=1
[}
£ "YOiRCYE HElth dAE XZE=+

Jn o

paymentConfirmed ®I£0| &= H S A0 &Ct 5HKf. & L} stateZ}
awaitingPayment@! Z{2 21 = C} next?} paid2t AAkstC =4
Q10| MM S|AER|0 & &=0| 47|10, HE2 & H HCE FE2 67l

2N 2t="7t & H Lo HO|Tt.

HEF o2 d2A 30|k

UPDATE orders
SET status = 'paid', version = version + 1
WHERE id = 1042 AND version = 7

0| hEEl= & ShLtah AAEICE & Hm M7|= HEO0| o[0] 80|2t
ojgol o [0 dujstct  dufst Z2 0|0 MElE'E HretstALt
A =5F7ALt it

shipRequested®} userCanceled7} Z2 =70 E&t5tH, =M E F3lOF
STt EE2 O|HIE RCh Oy siLiE RE 511 OHIEE &=AMCIE
SHLHA applystct. 77t QICHH & & SHLHE Holf &AL O[HIE| A0

lom A|Zto| 2 HEE|, gloM T AMIZ. “QA5| HA X2

=MEtH, O =M= I £ Qloh MY + 8l= =M= T 271

oIF OolHES| ZE2 HELl ZA N3A= H=2 F H HUlch
EfQIOF2, A, HEX3. 0| o4 E=f=lo|Ct s|AER| H|O|Z0|
event_uid ZHS Y10, Z2 uid7t 0|0] Qo™ “F=2 ZA'Z BUCt
idempotent, Z2 =0l 22 217t SHLCL £50| HHIMEH HO[H,

O S28 CHEX] g447| 20|t

LS A
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3.5 HHAE:JICII HE 2 7| M AUHA

apply2| M| ¢imf QIX}, ctx7t FSURIX| "t} ctx= 7HE7F B0l £ &=
ol = 7io| ol7| M 220|C}.

[ i =]

ctx = {
"inventory': {'sku_101': 3, 'sku_102': @},
"refund_in_progress': False,

‘guards': lambda: {'inv_confirmed': True},

xS AMAOR BHEL FEl0| £ 4 Lk

M, apply X} AlEo| & gk BHECE  apply =F0| ctxS CHAl
AP, JtEet M7[7F Hi= MM0| ”2HEICE 7EJ U S22 B
lréﬂétl M7| Tof| X7 HHERACHH, T HOol= AR HH| /ol MA
C HiA ol F=Et

Ik 3 WO AMAFO R BTt} M| 2

FIO

=M, ctx ol 27[7F SO7EX| §EEL cixs 7HEZL 912 AHZLE ctxE
2tE= 2ROl Cl|O[E{H|0| A =3]7F SO{Z 4= AKX|2H T A= Z10|0{0F
5t gh=0fM = ot ElCt Z{O] OfL[2t &8 ctxOf| ‘2o, 7tEJH 28
miofCh Z=3(7t ChAl 2ojLta, Eto|Y E2FY0| SOt2Ct ®2Ee| 7t
T+20] 07[77kX] O|ofZILC.

3.6 OIRIZ 8 b7l FEo| UM

applyZt &H|2 O{EH S=X|, 2 SiLIE XMSEH E7HX| W2f7HEXL
1. =2 1042 MM, status= awaitingPayment, version O.

2. paymentConfirmed7t =& ctxQ| M= E&. applys EE
FH=C awaitingPaymentO|A] paymentConfirmed= paid.
7tE7} gict  version OO|A 12 M1 S|AEEZ|0| 8t =. from
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awaitingPayment, event paymentConfirmed, to paid.

3. paymentConfirmed”} &t =%F Ol Z2. event_uid?} O|0O|
S|AEZ|0] QI “B=, FAI”. TO| @ICL {1k QiCE ofl& Ezfgl.

4. shipRequested7t =&t ctxQ| M= =&, 7IE £ paidd|A
shipRequested= inTransit. version 10|A 22. 3|AEZ|0]| St
=

5. userCanceledZt =&} inTransit0|A| userCanceled= =0f| QiCt
‘A e’ eE HE S B2 F22 07| M FAEX| =Lt O]

HEZL AE0(ct I, FAE FE0| HiSEl= AVt S

z4o|ct
ol CHt Z22 slAEa Eoj22 9o, 2, 40 0| 9l 3, 5=
‘wiotol} 2xo|x| YUCP= 7|Zolch 2ol A} SE0[X| o2
HS BT Wol= 20| EOIECE SHOIX| S Tt 7|H, "o of
SE|QIX] ol 2Hat 4 gich

Sixl AEH. CHAF &Oj| statuset versionO| QACE &t 2k, St AR, paidAtO|L}
shipAte 2 statusE FESIA| A=Ct AMA2 AHM, MEiE= MEf ver-

=
= T
sion2 2t TF2| XL,

S|AEE| BI7t ME, append-only E|O|S0|C}. SHH M X|RX| eb=LC.

= o ol

from_state b MY paid

event Tz O|HIE shipRequested
to_state Xk AEY inTransit
guard_snapshot 7t T2k inv: 3, req: 1
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= g oll

event_uid 35 NHE AEXL pay_8f2a

actor SO o™ A user, webhook
created_at AlZt 2026-09-10T03:12:00Z

S|AEE|o| A iy 0|52 C|HZOICE H4ATO|AM XS] EZUX|ZE “0]
20| oA O{7|7HX| L E & SELECTZ Si=0t & M= =Holct.
L= =Y Fa 2Fs =tlEts 22, =71 XN FAS H=XE
AR &Mz HOIE 2= QICh M| M= Oj2ct LIS A ZEE
A HO|HE JMi2 st s5|AEZ|lE UAHE HZASHA| ¥SLE,

7ol e|7} o #=e= 7|1=&[0] QL.

Bt HM&0|2te ®o| EQsiLl  S|AEERIE AASHIALE AMK|otH,
‘O AAZE 2o10| Yokt A7t ARRIEICE  TJ2iAM 7|

AMpTL QIO M O[HIER HHSICL O S0 HRE FAE
2{H, cancelReversed2t= O[HIET} S|AEZ|0)| o &S CistCt
INEON |°= sty

38 EIREECHIAN

HEE ZEE|= PRE 2|FE M, O CHA 7HXIE 2XL

1. I 8ol MO|7t QL7 statusE EF CisHs if7F JUCkH, 2A

glete 42LL.

ZtETE AETL THETL CIO|E{H|O|AE MIALE, APIE

CtM, 374 7t=7} ofL|2f ThA(CE

E2|E MX| = 42T U7k o7t LojLt=d| 7| =0
QiCtH, O Mol C|Hd 27iCk

4. EA| M7|7} HSg|=7} BA &tolo| gictH =

L =
[> 1 H>
* Jo

w
ol

5 TO|7t Lof it

—
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5. 50| XME|E=7)  eventuid7b @iCHH, 2[f A=l IHHEO]
7} =Ict.
Ol CH Z=20f| "glcP E Ee = QIeM, 1 == 25 XZICE O
a

ol o] #E0| H|AE, C|HI, 2ol M OEA =|SO0tE=XIE =Lt

fas)



4 H4¥. H2XE, Oy

=t

3, &50| 49Xl

i

H3ZolM #E2S ZEof BUTh o] 2 1 #E20| ofLfoilM s
St=X|E 20t HIAE, CH3, & M %

41 HAE: Zo| 37|otaot :Moi EIC}

AAK SEHAO| BIAE= IE FZE HIAESICE A=t BOt
BIAEL: BOFK| 1 “Ch BTt T
HIAEL QiCt WHEEl B

YAN HEfT{AIC] HAE
7}, O[#IE 0§5i FHoICtm
e Z30] ACt

HA| 0| HIAEE O 4zIct.

for state in STATES:
for event in EVENTS:
result = apply(make_order(state), event, fake_ctx)
expected = TRANSITIONS.get(state, {}).get(event)
if expected is None:
assert result.rejected
else:
assert result.accepted

assert result.next_state == expected

HH ™ HAEJL AHSOZ m2t2chs

O| HIAEQ| O}ELE2, E7t
O Y &517| 2= O|HIES| £0| FIHECE

H. dEIE ShLt F7tsHH,
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OHIEE St} F7I5tH, 2= HE| &317| 1 O[HIES| £0| FItEIL,.
HAOIAE 3Lt O SHOF SHLEE 2X| Ot EICh 2E HHEH, HAETL
2OtM SO{tCt

HE O|fk HAESICL "FEJG oF JC= 430| ofLict "2
Z80| 0|/ E 71 HEZ SO 7t g30|ct.

r = apply(make_order('completed'), 'userCanceled', fake_ctx)
assert r.rejected

assert r.reason == 'E{0|'2 ALE{"

“E{0|d AEp, “RE| 9127, VIS HFS CH2 HiCh 0|RE EHlAESIK|
rom, M0 siLte] o212 EHAK, LSOl Of Z0| TRXOf &HX| REC},
HI3EOIM &4 F3t 0197t 047] QUL

JIE HIAEL [} §IC} JIELS 24 340|02, fake ctxE ZH/HAIS
ar=CE.

ctx_true = fake_ctx(inventory_confirmed=True)

ctx_false = fake_ctx(inventory_confirmed=False)

assert GUARDS[('paid', 'shipRequested')](order, ctx_true)
assert not GUARDS[('paid’', 'shipRequested')](order, ctx_false)

7tE7L 22| ol HSHX|

20|22, O] HAEE H|=L|A 2Z0
=L 7tE0| Fol, & o gt E=X(7t #He mgh nEIct

OI'

™

42 B o ZREE MKW o £l

TO| HIAETL 0| HEHO|AM O] O|HIET} QM O|= | ZtCHE EelshTty
A HAEE ‘O A2 2 £0|0{0f 5H= Zi"S Eolstict
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def invariants(order):

assert not (order.status == 'refunded' and order.refund_total
< is None)

assert order.version >= 0

if order.status == 'completed':

assert order.completedAt is not None

if order.status == 'awaitingPayment':

assert order.paidAt is None

rE
>
0
b
Hu

Al QF BSICE awaitingPaymentOl|A| paidE X complet-
HE 2 422 HHE, “completed0|™ completedAtO| Ut =
b

Ol E|AET}F 2O 7HS, EHA| HIAET} SEfet

(6%

Q.

d
-

P

>

n=

ro

nn}
RN
A

52

Ir

[

>
=
1o
o

ol

SHA0| RESt O|F=, EOA HHXl Zt2 FOIF7| WEOo|Ch  Eo
“paidOf| ] paymentFailed7t @M refunded’2t= 7H2 AM42 EUCtD
{2 Xt. paymentFailed= &HE0]| OtL|X|2F refunded= refund_total2

7bzIch 2840 O xS FOPHLE 2E CHA| & O|R7H 4ZICt

SHAZ ZR2HMOME S2[RE BiX[Z, StF & #, FHF| cheol
SHAIS 2elstn JE At Hasit IHE 240 T U g T
20| LIRMH, 72 EXHSHA| 250t0F & HEl, = 2HollA 2ot AfaL

=
HIAEOM &2 Atd=

4 eict Z2HMOM T2 A= At 22 S O
=&l 40| #20|ct

m2CiM ADo| B3t HEf “EXfsIX| Qolof B AEfCh  erEol

SE0| TAEl= FE. FIAHEH T SRUE EA.

fjo

SAAIH JEIT{ 0N O] Z=AfSHE 22 1N SI0|Ct statusE #= X
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MR grepstil 2I0|M “OfZA 0{7|7HX| RALPE MFIStCt =7t
AFEFEICY.

YAE HEH AN = SIAERIE SH=C

SELECT from_state, event, to_state, created_at
FROM transitions

WHERE object_id = 1042

ORDER BY created_at

EFQI2}olo| LE2LE awaitingPaymentOf|A paymentConfirmed?} @™
paid, paidolA shipRequestedZ7} @™ inTransit, inTransitO|A deliv-
ered7t @M completed. O] EfRl2tolo| £0| Qe™, 1 £0| H{aLCt
J2|1 &2 "ZE A= Al OfLEf, =L ZHE0 RICt A S0

4d2QIVE Bt B =
2loHM, FC T} applyE 3|8t 0|t A8 HIOCEL S8R, & 7H°| =3
g fE ottt O '2ZICE £30| ofLCh EE IX|AL, 238t

&R|2 SIS Z0{EAL 70| Rt A2
off OF% 2|7t ot FO?°Lf. S|AEE|E S

03:12 paid refundRequested refundPending (actor: user)
03:12 refundPending refundCompleted refunded (actor: webhook)
05:40 refunded userCanceled [H&, E{O|Z] (actor: user)

17| S22 03:120 0|0| refunded® BYICE  05:409| user-
Canceled= E{O|'d AMEHOIA HHEE Z0[C). “M2| F $H0{"7} OfL|2L,
‘HMe|E Foll FAMK] Aoy B2 st Zolck 031201 &=

H i
H=FSLICE” O thel, S|AEE|7H gle™ 25 FX|H FF3/{0F otr

o

.
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S|IAEE|7E ACH, AlZE &M 2 215]= S,

S|AEZ|7t gle™ O S22 Xtk H3EoM JIAEZE 27|
HELE, SE0|X| 42 ZIHK| E7(2t 8F 0|77t 017] QUCf. LM
‘et APt == E2IX| =Lk "HEEK| 52 AKX RA0{0F, off oF

LS

M TLAFSHO[ 2ATE. "By 48A|ZE LHOll = Fag 4~ RACt”
AR JEIHAOIM: “FaE = AT E BEHStE XS TR HOIM
ZUS F7t5t0, o UV |E HiRCL 3|7 HAEE FHO0|H

"inTransit': {
"delivered': 'completed',

'‘userCanceled': 'cancelRequested’,

7t it “HHS A2 ZEE 48A[ZF O|LHRIZE” 2|0 A AEH StLt,
cancelRequested, 2 X2Z| C7|. cancelRequestedOf|A| refundCom-
pleted7t 2™ refunded, refundFailed7} 2™ inTransit@ =2 =O0fZICt.

0{7|M 0|52, 7t H|EO| Eelck= Fo|ct. “if 37 3, 2™
170 =717} OFL|2}, “&fEH 17H, ZH17H, ZH= 17H, BIAE NI, &Xt= F3
7tssitt. HAE == 29| A7|= Li20t Fd 7hssiths 20| &1
2ol7l= 2 0|S0Itt. 2 FARIX|, 27t 2R El HX|, ZES M7
Hof etct.

it A= St "Z2HE IETE FIBIC SHAL oA HEE of

HIRCH =22 JOCE awaitingPaymentof] 41 &9l 048 = ARAlO|C}
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JlOII

0| #|¥X = =7t 30

promoCodeAtO|2t= ZE0)| Zt2 E2™ Z0|Ct ®0j ZH0] SHt: SX|
=0t M FAEO0| el EE OX|XPIt ofL|2l “Af FAFEO|
oL, O] MEHQIZL, AHMQIZPE MX 2= ZO|Ch  AEHO|H HEIt
X1 AtAlo|H ZHEOo| AHZICH E2 CHE H|E0|C). SE2 HHYX| 941,
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