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Technological Infrastructure

Business Infrastructure

Business Services

E-Market Services

 Direct-Search 
Markets

Broker
Markets
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Markets
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Markets

Enabling Services
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Consumer Merchant

Payment Handler

Delivery Handler

Trading Protocol Options (TPO)

TPO Selection

Offer Response

Payment Request

Payment (Protocol Data) Exchange

Payment Response

 Delivery Request 

Delivery Response

Event
   No.

IOTP message exchanges

1

2

3
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5

6

7

8

9

Phase

Offer

Payment

Delivery

Offer Request (for Purchase)

Outside the scope of Baseline IOTP
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<!ELEMENT IotpMessage
   ( TransRefBlk,
     SigBlk?,
     ErrorBlk?,
     ( AuthReqBlk |
       AuthRespBlk |
       AuthStatusBlk |
       CancelBlk |
       DeliveryReqBlk |
       DeliveryRespBlk |
       InquiryReqBlk |
       InquiryRespBlk |
       OfferRespBlk |
       PayExchBlk |
       PayReqBlk |
       PayRespBlk |
       PingReqBlk |
       PingRespBlk |
       TpoBlk |
       TpoSelectionBlk 
     )*
   ) >

(a)

<!ELEMENT TransRefBlk
   ( TransId,
     MsgId,
     RelatedTo*
   ) >

(b)

A Transaction Reference Block
 is composed of:
     1 - Transaction Id Component
     1 - Message Id Component
     0 or more - Related To Component

An IOTP Message is composed of:
       1 - Transaction Reference Block,
       0 or 1 - Signature Block,
       0 or 1 - Error Block,
       0 or more - Trading Blocks from
       the following list that contains:
             Authentication Request Block,
             Authentication Response Block,
             Authentication Status Block,
             Cancel Block,
             Delivery Request Block,
             Delivery Response Block,
             Inquiry Request Block,
             Inquiry Response Block,
             Offer Response Block,
             Payment Exchange Block,
             Payment Request Block,
             Payment Response Block,
             Ping Request Block,
             Ping Response Block,
             Trading Protocol Options Block,
             TPO Selection Block.
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1          <IotpMessage>
2            <TransRefBlk ID='M2.1'>
3              <TransId ID='M2.2'
4                Version='1.0'
5                IotpTransId='abc123'
6                IotpTransType='BaselinePurchase'
7                TransTimeStamp='2003-01-01T11:30:02Z+0930'>
8              </TransId>
9              <MsgId ID='M2'
10               RespIotpMsg='C1'
11               xml:lang='english'   
12               TimeStamp='2003-01-01T11:31:28Z+0930'>
13             </MsgId>
14           </TransRefBlk>
15           <OfferRespBlk ID='M2.3'>
16             <Status ID='M2.4'
17               StatusType='Offer'
18               ProcessState='CompletedOk' 		  
19             </Status>
20             <Order ID='M2.5'
21               OrderIdentifier='Bk658.054678E13'
22               ShortDesc='1 IOTP BK by Burdett'
23             </Order>  
24             <Payment ID='M2.6'
25               OkFrom='2003-01-01T11:32:00Z+0930'
26               OkTo='2003-01-07T11:32:00Z+0930'
27               SignedPayReceipt='True'
28             </Payment>
29             <Delivery ID='M2.7'
30               DelivExch='True'
31               DelivAndPayResp='False' 
32             </Delivery> 
33           </OfferRespBlk>
34         </IotpMessage>
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Offer Response
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Offer Request
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(c) Payment

(b) Brand Independent Offer
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(d) Delivery
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Merchant

Payment
 Handler

Brand List

Brand Selection

Payment

Brand Selection,Payment

Payment Scheme (Exchange)

Payment Receipt

Information on what
 is being paid for

Consumer Merchant
Information on what
is being purchased

Order,Payment,Delivery

Consumer

Merchant

Delivery
Handler

Order,Delivery,
Payment Receipt

Delivery Note

Information on what
is being delivered

Order,Delivery

Consumer Merchant

TPO

TPO Selection

Offer Response

Offer Request

Consumer Payment
 Handler

Payment (Protocol
 Data) Exchange

Payment Response

Payment Request

Consumer

Delivery Response

Delivery Request

Delivery
Handler

Consumer

     Offer
document
exchange
    (Brand
Dependent)

 Payment
document
exchange

  Delivery
document
exchange

    Offer
  trading
exchange

Payment
  trading
exchange
(*Payment
information
   is brand
dependent.)

 Delivery
  trading
exchange

Relationship between document exchanges and trading exchanges

IOTP message exchanges (in document exchanges),  or exchanges of trading components (in trading exchanges) 

Part 1

Part 2

Part 2

Part 1

Transfer outside the scope of Baseline IOTP
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Consumer Merchant Consumer Payment
 Handler Consumer Delivery

Handler

( a ) ( b ) ( c )

Consumer Merchant

( d )

Consumer Merchant

( e )

Payment
 Handler

 Offer Request
(for Purchase)

TPO

Cancel

Payment Request

Payment (Protocol Data) Exchange

Cancel

Delivery Request

Cancel

 Offer Request
(for Purchase)

TPO

Cancel

TPO Selection

Offer Response

 Offer Request
(for Purchase)

TPO

Cancel

TPO Selection

Offer Response

Payment Request

Payment (Protocol Data) Exchange

Payment Response
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* Time, as specified by MinRetrySecs (MRS), has elapsed.

Merchant

Payment Handler

Delivery Handler

CANCELLED

7

TPO

TPO Selection & Warning Error

Offer Response

Payment Request

Transient Error

Payment Request (retransmitted)

Delivery Request

Hard Error

Payment Response
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“

^aBEHKL]DGFµ•wÄoSTD6U

ƒ
J6NWLRB¿HfU‰J6FONKJ6BEHKL]DGF�bOUKDŒBE^a_Op:UW^aN‰Æ

ƒ
^tSTD6UW^

“

^aBEHKLRDGF•”‚ÄoSoD6Ud^tUWUKD6Udn[J6FO_OYRLRFO•~Æ�J6FO_•HKn:^—J
ƒ

DA\6^rFO^t„•Y]y`BEDGFŒÁ

NfHfU‰pOBEHf^a_}Nf^aBEHKL]DGF¾ÄoSoD6U'HfUWJ6FONKJ6BEHKLRDGF
BtJ6F[BE^aYRYRJ8HKL]DGFšÆ‰k

ï

YRNKD:Š’„Z^hNKp:•6•6^aNfH�HKn:^hV�D6UW^db[UK^aBtLRNf^dHKL]HKY]^6Š�õˆcKeCgji

�v^aNKNKJ8•6^aNKøŒŠ¤HfDPUK^tbšYRJ6BE^hHKn:^¿Btp:UWUK^aFIH'HKLRHKY]^hD6S

“

^aBEHKL]DGF•=’Š´õfi´UKD6HfDŒBEDGY

“

HfUWp[BEHKp:UK^aøŒŠOLRFqHKn:^‘.•/21dk
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gjnO^¿UK^EÁ×NfHfU‰pOBEHKp:UWLRFO•XD6SmHKn:^‘cfehgji¼Nfbs^aBtL]u[BtJ8HKL]DGF�LRF`HKnO^—.0/21 F:^t^a_ON0HfD
HKJ8{6^�LRF~HfDŽJ6BtBEDGp[FIHhDGp:UdbOUKD8Á

bsDGNf^a_¾NWLRV�b[Y]^tU•BEDGF[BE^tbOHKpOJ6YmSoUWJ6V�^t„ZD6UK{‚LRF

“

^aBEHKLRDGF¾”:kR98Š‡J6FO_¾HKn:^XcfeCg•i J8UWB‰nOL]Hf^aBEHKp:UK^XbOUK^aNf^aF~Hf^a_<LRF

“

^aBEHKLRDGF}”:k•3’k‹gjn[LRN'LRF~\6DGY]\6^aNtñ

ÁPUK^aV�D…\8J6YjD6S

“

^aBEHKLRDGFú3’k•3QÄ�g2UWJ6_OLRF:•³�mxŒB‰nOJ6F:•6^AÆ�STUKDGV HKn:^`.•/21 ƒ J6Nf^a_�DGFQDGp:UX_OLRNWBtpONKNKL]DGF�LRF

“

^aBEHKL]DGF`”:kR98kR9Y±

ÁXLRFOBtYRpONWL]DGF
D6SlJPNK^aBEHKL]DGF`DGF}cKeCgjiúJ8UWBWnOLRHf^aBEHKp:UK^¿LRF

“

^aBEHKL]DGF•3}ÄocˆFIHfUWD’_Op[BEHKL]DGFšÆZLRFqHKn:^‘.•/21p±

ÁXJ<V—pOBWnú^aJ8UWYRL]^tUPLRF~HfUKDŒ_OpOBEHKL]DGF�D6SCHKn:^•_:D’Btp[V�^aFIHX^ExŒB‰nOJ6F:•6^•VXJ8Hf^tUWLRJ6Y¿ÄoUK^aF[J6V�^a_úJ6NXHfUWJ6_OLRF:•8Á

V�^aNKNKJ8•6^‘^ExŒB‰nOJ6F:•6^AÆ'LMFqHKn:^¿.•/l1p±[J6FO_

ÁPUK^t\’LMNKL]DGF•D6S

“

^aBEHKL]DGF	•’kR9}Ä

ï

pOHKn:^aFIHKLMBtJ8HKL]DGFwJ6FO_•i‡J…y’V�^aF~HˆÁÚUK^aYRJ8Hf^a_¾cfeCg•i�HfU‰J6FONKJ6BEHKL]DGFONÿÆ•LMF`HKn:^

.•/21�HfDXNKLRV�bšYRL]Soy�HKn:^¿J6p:HKn:^aF~HKLRBtJ8HKL]DGF`bOUKDŒBE^a_Op:UK^aN'J6N•bOUKD6bsDGNf^a_}LRF

“

^aBEHKLRDGF}”:kR98k•=’k
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1ZDGVXV‘pOF[LRBtJ8HKL]DGFQb[UKD6HfD’BEDGYMNXJ8UK^�HKn:^vU‰pOY]^aN�HKnOJ8Hq_:^tu[FO^`HKn:^•LMFIHf^tUWJ6BEHKLRDGF ƒ ^tH×„Z^t^aF²BEDGVPV‘p[FOLRBtJ8HKLRF:•

^aF~HKL]HKL]^aN'UW^aNKLR_OLRFO•—LRFq_OLMNfHfUWL ƒ pOHf^a_ŽNfyŒNfHf^aVPNak\��Á×BEDGVPVP^tUWBE^•bOUKD6HfDŒBEDGYRNtŠONWpOBWn`J6Nj^aY]^aBEHfUKDGFOLRBCHfU‰J6_OLRF:•�J6FO_

b[J…y’VP^aFIHjb[UKD6HfD’BEDGYMNtŠOBEDGFOBE^tUWF ƒ p[NKLRF:^aNKN�LRF~Hf^tUWJ6BEHKL]DGF[N ƒ ^tHz„‹^t^aFv_OLRNfHfUWL ƒ p:Hf^a_ŽHfUWJ6_OLRF:•rb[J8UWHKL]^aNtŠ:J6FO_}J8UK^

HKn:^tUW^tSTD6UK^CJ¿NWp ƒ Nf^tH‹D6S–BEDGVPV—pOFOLRBtJ8HKL]DGFXbOUKD6HfDŒBEDGYRNtkmi´UKD6HfD’BEDGYš^aF:•GLRFO^t^tUWLRF:•Ž;Â9a565A@™LRN‹J¿„Z^aYRYÂÁÚ^aNKHKJ ƒ YRLRNKnO^a_

NfyŒNfHf^aVPN�^aFO•GLRF:^t^tUWLRFO•—J8bOb[UKDGJ6BWnqSoD6U'HKn:^CUWL]•6D6UKDGp[NZ_O^aNKL]•GFqJ6FO_qVPJ6LRF~Hf^aFOJ6FOBE^CD6S2BEDGVXV‘pOF[LRBtJ8HKL]DGFqbOUKD8Á

HfDŒBEDGYRN•p[NKLRF:•rSoD6UWVPJ6Y†V�^tHKn:DŒ_ON¿;>ðŒ9ÿ@Úk

g•nOLRN¿B‰nOJ8bOHf^tU�_:^aNKBEU‰L ƒ ^aN¿J••6^aF:^tUWJ6Y‹bOUKD6HfDŒBEDGY‹^aFO•GLRF:^t^tUWLRFO•vV�^tHKn:DŒ_:DGY]D6•6y�;>363A@'J6FO_ÇDGp:HKYRLRFO^aN•HKn:^

J8bOb[UKDGJ6BWn�„‹^�nOJa\6^�pONf^a_�LRF�\6^tUWL]SoyŒLRF:•‚cKeCgjilk

“

^aBEHKL]DGF²ð’kR9•LMFIHfUKDŒ_OpOBE^aNXJ¾YRJay6^tUW^a_�J8UWB‰nOL]Hf^aBEHKp:UW^•J6N

HKn:^
ƒ

J6NKLRN—STD6UP_O^aNKL]•GFOLRFO••BEDGV�b[YR^Ex�BEDGVPV—pOFOLMBtJ8HKL]DGF�Nfy’NKHf^aVPNtk

ï

Nf^tH�D6Sd^aNKNf^aF~HKLRJ6Y'BEDGFOBE^tbOHKNPD6S•HKn:^

YRJ…y6^tUWLRF:•PJ8b[bOUKDGJ6BWnvLRN'_:^aNKBEUWL
ƒ

^a_
LRF

“

^aBEHKLRDGF`ð’k•3’Š[„•L]HKnqJrSoD’Btp[N'DGF}Nf^tUK\ŒLRBE^•J6FO_qbOUWD6HfD’BEDGY™_O^tu[FOL]HKL]DGF[Ntk

“

^aBEHKLRDGFrð’k•=0DGp:HKYMLRF:^aN™HKnO^Z•6^aFO^tUWJ6Y’bOUKD6HfDŒBEDGY~^aFO•GLRF:^t^tUWLRFO•jbOUKDŒBE^aNKN‡J6FO_‘b¤DGLMFIHKN2DGp:HlHKn:^ZVXJ��ˆD6U�J6BEHKL]\ŒL]HKL]^aN

LRFŽHKn:^CbOUKDŒBE^aNKNtk�/‡LRFOJ6YMY]y6Š

“

^aBEHKL]DGF}ð’k>”r_O^tHKJ6LRYRN‹HKn:^CbOUKD6HfDŒBEDGYš^aFO•GLRF:^t^tUWLRFO•¿bOUKDŒBE^aNKN�J6FO_qJ6BEHKL]\ŒL]HKL]^aNZpONf^a_

HfDw\6^tUWL]Soy‚HKnOJ8HrHKn:^
bOUKD6HfDŒBEDGY‹_OD~^aN—bOUKDA\’LM_:^ŽL]HKN‘UK^aÃ’pOL]UK^a_ÇNf^tUK\ŒLRBE^6kwgjn:^aNf^qJ8UK^qLRYRYRpONKHfUWJ8Hf^a_¾„•LRHKn¾HKn:^

J8bOb[UKDGJ6BWnvHKJ8{6^aF`HfDP\6^tUWLRSTy
cfehgjilk

c˜HŽNWn:DGpOYR_
ƒ

^vVP^aFIHKL]DGFO^a_QHKnOJ8HŽHKnOLRNXNK^aBEHKL]DGFúb[UKD…\ŒLR_:^aN�DGF[Y]y�J
ƒ

UWLR^tSdLRF~HfUKDŒ_OpOBEHKL]DGFQHfDÇbOUWD6HfD’BEDGY

^aF:•GLMF:^t^tUWLRF:•:kô/:D6U}S�p:UKHKn:^tUqLRF:SoD6UWVPJ8HKL]DGFúHKn:^�UK^aJ6_:^tU}LRNŽUK^tST^tUWUK^a_úHfD�NKpOUK\6^ty�b[J8bs^tUWNw;>363’ŠI9að63’ŠI9a565A@ÚŠ

J8UKHKLMBtY]^aNjLRF}Nfbs^aBtLRJ6Y†LMNKNKp:^aN�D6Sy�fDGp:UWFOJ6YRNh;>=’Šÿ9að6=’Š‰9;•65A@´J6FO_qbOUWD’BE^t^a_OLMF:•GN'D6S‡BEDGF:ST^tUW^aFOBE^aN‘;Â9ÿ@Úk

Ê
œW• Ë`µNÌ0«´¸†« Í °ú¸†¥j©¤¥•¢�¥d¶
„,¸†¢–ª�Ÿˆ©s«m¢l©s£r¸†«m¡

�vD’_O^tUWF�BEDGVXV‘pOF[LRBtJ8HKL]DGFúNKy’NfHf^aVXN
J8UW^•_:^aNKLR•GF:^a_úLRF�JÇn[L]•GnOY]y�NfHfUWpOBEHKpOUK^a_Q„�JayQHfD�BED6bs^•„0L]HKn�HKn:^

BEDGV�bšY]^ExŒLRH×y¿D6SsJ6_:\8J6FOBE^a_�LRF:SoD6UWVPJ8HKLRDGF—NK^tUK\’LMBE^aNtk
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ƒ
J6NKLRB�NfHfU‰pOBEHKp:UWLRFO•0Hf^aB‰nOFOLRÃ’p:^'J8bOb[YRLR^a_¿HfD•BEDGV�bšY]^Ex

NfyŒNfHf^aVPN0LRN�{ŒF:D…„•FvJ6N
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BtBED6UW_[LRF:•�HfD�;Â9t78”:Šˆ3Œ9…Å…@ÚŠsHKn:^•YRJay6^tU‰LRF:•PJ8bObOUWDGJ6BWnvJ6YMY]D…„•NjHKn:^h„•n:DGY]^

NfyŒNfHf^aVçHfD
ƒ

^�b[J8UKHKLRHKL]DGF:^a_rLRF~HfD•NKVPJ6YRY]^tU�NKp
ƒ

Á×NfyŒNfHf^aVPN‡HKnOJ8HmJ8UK^jVPD6UK^'BEDGV�bOUK^an:^aF[NKL
ƒ

Y]^�J6FO_�NKp
ƒ

�ˆ^aBEH‡HfD

LRF[_:^tbs^aFO_:^aF~HmLRV�b[Y]^aVP^aFIHKJ8HKL]DGFŽJ6FO_
VPJ6LRF~Hf^aFOJ6FOBE^6km/:DGYRYRD…„•LRFO••HKn:^dbOUWLRFOBtLRb[Y]^aNlD6S–YRJ…y6^tUWLRF:•:Š’J‘BEDGV�bšY]^Ex

BEDGVPV—pOFOLMBtJ8HKL]DGF�NfyŒNfHf^aV BtJ6F
ƒ

^}Y]D6•GLRBtJ6YRYRyÇ_:^aBEDGV�bsDGNf^a_�LMFIHfD¾Y]^t\6^aYMNrD6SdJ
ƒ

NKHfUWJ6BEHKL]DGFQBtJ6YRYR^a_
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�‹J6BWn�YRJay6^tUCpONf^aN•HKn:^¿Nf^tUK\ŒLRBE^•b[UKD…\ŒLR_:^a_
ƒ

yqHKn:^‘p[FO_:^tUWY]yŒLRF:•rYRJ…y6^tUWNjHfDŽb¤^tUWSTD6UWV4SopOF[BEHKL]DGFONtŠ[J6F[_}HKn:^aNf^

S�pOFOBEHKL]DGF[N‡Sop:UWHKn:^tUmbOUKDA\’LM_:^'J•Nf^tUK\ŒLRBE^jHfD•HKnO^•F:^ExŒH´p:bObs^tU�YRJay6^tU…kmgjn:^'S�pOFOBEHKL]DGFON‡D6S†J•YMJay6^tU‹J8UW^•_:^tu[F:^a_

ƒ
y
JPbOUKD6HfDŒBEDGY‹ÄoD6U•JPBtYMJ6NKN'D6S‡bOUKD6HfDŒBEDGYRN‰Æ‰k

ï

NjBEDGFONK^aÃ~p:^aF[BE^6Š[J
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LRN'BEUK^aJ8Hf^a_†k

g•n:^�edbs^aF

“

y’NKHf^aVPNlc˜F~Hf^tUWBEDGFOF:^aBEHKLRDGFqÄÚe

“

cfÆ™.j^tSo^tUK^aFOBE^M�`DŒ_:^aYs;Â969aðA@OLRN2J0„Z^aYRYÂÁÚ{ŒF:D…„•F‘Nf^t\6^aFŒÁ×YRJ…y6^tU

J8UWB‰nOL]Hf^aBEHKp:UW^6Š8_O^t\6^aY]D6bs^a_i�ˆDGLMFIHKY]y
ƒ

ydHKnO^´cˆFIHf^tUWF[J8HKL]DGFOJ6Y~edUW•GJ6FOL�
aJ8HKL]DGFhSoD6U

“

HKJ6FO_OJ8UW_OL�
aJ8HKL]DGFXÄoc

“

e•Æ¤J6FO_

HKn:^hg2^aY]^aBEDGVPV—pOFOLRBtJ8HKLRDGF

“

HKJ6F[_OJ8UW_OL�
aJ8HKLRDGF

“

^aBEHfD6U'D6S–HKn:^Cc˜F~Hf^tUWFOJ8HKL]DGF[J6Yšg2^aY]^aBEDGVPV—pOFOLRBtJ8HKLRDGF
ódFOL]DGF

Äocˆgjó•Á×g0Æ‰kGgjn:^�VPJ6LRFrBEDGF~HfUWL
ƒ

p:HKLRDGFON–D6S†e

“

c–J8UW^�FOD6H�DGFOY]y•HKn:^'_:^tušFOL]HKL]DGF¿D6SšJhBEDGVPV�DGFrSoUWJ6V�^t„ZD6UK{‘STD6U

LRF~Hf^tUWNfyŒNfHf^aV BEDGVPV‘p[FOBtJ8HKL]DGF†Š
ƒ

p:H†J6YRNfD•HKn:^mUK^aBEDGVPVP^aFO_OJ8HKL]DGFON™UK^t•GJ8UW_OLRFO•'Hf^tUWVPLRF:DGYRD6•GL]^aNtŠABEDGF~\6^aF~HKL]DGFON
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“
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“

^aBEHKL]DGF�ð’kR98k•3’k
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YRJ…y6^tUWNhD6S‹HKn:^Že

“

c•.•^tST^tUW^aFOBE^��`DŒ_:^aY�J ƒ D…\6^XHKn:^rb[nIyŒNKLRBtJ6Y‡V�^a_[LRpOV}k

“

HKJ8UKHKLRF:•
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/‡L]•Gp:UK^¿ð’kR98ñi×qKJ,�Ø�ÙYÚ¡Û ,^E�,Z7�,Z:=>^,MÜ�@"3",Z1nf

.•^tST^tUWUWLRF:•CHfD¿/‡L]•Gp:UW^'ð’kR98Š~HKn:^'ØODA„QD6S¤LMF:STD6U‰VPJ8HKL]DGF
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LRNj{’F:DA„•F`J6N'b[UKD6HfD’BEDGY™\6^tUWL]u[BtJ8HKL]DGFvJ6FO_`LRN'bšJ8UKH'D6S2HKnO^•D…\6^tUWJ6YMY™bOUKDŒBE^aNKN�D6S‡bOUKD6HfDŒBEDGY†^aF:•GLMF:^t^tUWLRF:•:k
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i´UKD6HfD’BEDGYl^aF:•GLMF:^t^tUWLRF:•
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VPJ8HKn:^EÁ

VPJ8HKLMBtJ6YRY]y
ƒ

J6Nf^a_vVP^tHKn:D’_ODGY]D6•6yŽHfDŽbOUKD6HfDŒBEDGY–_:^t\6^aYRD6b[V�^aF~Htk‹/‡L]•Gp:UK^¿ð’k•?•Ä
ƒ

J6Nf^a_vDGFv/‡L]•Gp:UK^P9¿LRF<;>363A@oÆ

Nf{6^tHKB‰n:^aN—HKn:^PbOUWD6HfD’BEDGY´^aF:•GLRF:^t^tUWLMF:•}bOUKDŒBE^aNKNtŠ2„•nOLRB‰n¾BEDGFONKLRNKHKN•D6S�uO\6^ŽNKHf^tb[N¿BEDA\6^tUWLRF:•�VPJ��ˆD6U—_:^aNKL]•GF

J6FO_v_:^t\6^aY]D6b[V�^aF~H•J6BEHKL]\ŒL]HKL]^aN•LRFqHKn:^hbOUKD6HfDŒBEDGY–YML]ST^hBEyŒBtY]^6k
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gjnO^N{mÉ

Ó

È‡NfHf^tbŽLRN‡HfD¿•GJ8HKn:^tU´J6FO_P_OD’BtpOVP^aFIHmpONK^tU�UK^aÃ~p[L]UK^aV�^aF~HKNtk‡gjn:^j_:^aNKLR•GF�J6FO_PLRV�bšY]^aV�^aF~HKJ8HKL]DGF—D6S

J—BEDGVPV—pOFOLRBtJ8HKL]DGFŽNfyŒNfHf^aV LRN´_:U‰L]\6^aF
ƒ

y�HKn:^0UW^aÃ~pOLRUK^aV�^aF~HKNmD6S†HKn:^dpONf^tUWN‹D6S™_OLRNfHfU‰L
ƒ

p:Hf^a_�J8bObšYRLRBtJ8HKL]DGFONak

.0pOY]^aN•J6F[_`bOUKDŒBE^a_Op:UW^aN'STD6Ud_:^tu[FOLMF:•PpONf^tU0UK^aÃ~p[L]UK^aV�^aF~HKNjSoUKDGV4HKnO^‘_:DGVPJ6LMF}D6SmNfD6SoH×„�J8UK^‘^aFO•GLRF:^t^tUWLRFO•

;>3Œ9a3A@‡BtJ6F
ƒ

^•J8bOb[YRLR^a_ŽHfDXHKnOLRN'NfHf^tb™k

g•n:^

ÓtÏWÑ

Ô8ÍšË‘NfHf^tb¿LMN†HfD•_:^aNKLR•GFhJjnOL]•GnŒÁ×YR^t\6^aY8bOUKD6HfDŒBEDGYGJ8UWBWn[L]Hf^aBEHKp:UK^‹HfD•V�^t^tH™HKn:^‹pONf^tU†UK^aÃ’pOL]UK^aVP^aFIHKNtk

cˆFwVPJ6FIy�BtJ6Nf^aNtŠ™HKnO^‘^Ex:LRNfHKLRFO•
J8UWB‰nOL]Hf^aBEHKp:UW^aNCD6U•J8HCYR^aJ6NfHCHKn:^aL]Uh_:^aNKL]•GF•bOUWLMFOBtL]b[Y]^aN•BtJ6F
ƒ

^—UK^EÁ×pONK^a_†Š™L]S

HKn:^tyÇNKJ8HKLRNfSoy¾HKn:^qpONf^tUrUK^aÃ’pOL]UK^aVP^aFIHKN‘HKnOJ8H�nOJa\6^
ƒ

^t^aF�LR_:^aF~HKL]uO^a_<LMF<HKn:^w{mÉ

Ó

È—NfHf^tb™k‚/:D6U�^Ex:J6V�b[Y]^6Š

HKn:^¿e

“

c´.j^tSo^tUK^aFOBE^��vD’_O^aYm;Â969aðA@–bOUK^aNf^aF~Hf^a_}LRF

“

^aBEHKL]DGF`ð’kR9CbOUWD…\ŒLR_:^aN�J�BEDGVPV�DGFqSoUWJ6V�^t„ZD6UK{ŽJ6Nj„‹^aYRY

J6N
Hf^tUWVPNqJ6FO_¼BEDGF~\6^aFIHKLRDGFONqSTD6UqJ8UWB‰nOL]Hf^aBEHKp:UWJ6YC_:^aNWL]•GFúD6S‘JÇb[UKD6HfD’BEDGYdnOL]^tU‰J8UWBWn~y6k,eCFOBE^wJÇYRJ…y6^tUK^a_
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/‡L]•Gp:UK^¿ð’k•?’ñiFG7�@;5�@Y>Z@-1d,Z:^¨-(+:J,Z,C78(+:„¨pUJ78@">Z,C<�<N/;:V3w/->^58(+*T(258(+,C<Cf

J8UWB‰nOL]Hf^aBEHKp:UW^¿nOJ6N ƒ ^t^aF}_:^tu[F:^a_™Š’^aJ6B‰nvYRJ…y6^tU•LRFqHKn:^hb[UKD6HfD’BEDGY†n[L]^tUWJ8UWB‰nIyqLRNZHKn:^aF`_:^aNWL]•GF:^a_qNf^tb[J8UWJ8Hf^aYRy

J6N0_:^tu[F:^a_}LRFqHKnO^¿F:^ExŒH'HKn:UK^t^¿NfHf^tbšNtk

g•n:^`È

Ò

ÌoÉˆË<NfHf^tb<LRN•_O^tu[FOLRF:•
HKn:^PNf^tUW\’LRBE^�HfD ƒ ^�b[UKD…\ŒLR_:^a_wJ8H•^aJ6B‰nÇYRJ…y6^tU¿J6FO_‚HKnO^
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Ò

NfHf^tbÇLRN

Nfbs^aBtL]SoyŒLRF:•�HKn:^`bOUKD6HfDŒBEDGY¿ÄoD6U
J¾BtYRJ6NKN�D6SCbOUWD6HfD’BEDGYRNÿÆ‘HKnOJ8HP„•LRYMY‹b[UKD…\ŒLR_:^}HKn:^`NK^tUK\’LMBE^vJ8HPHKnOJ8HXYMJay6^tUak

gjnO^�bOUKDŒBE^a_Op:UK^aNdSoD6U¿_:^tu[FOLMF:•ŽHKnO^PNf^tUK\ŒLRBE^PNfbs^aBtL]u[BtJ8HKL]DGF‚J6F[_wHKn:^PbOUKD6HfDŒBEDGY�Nfbs^aBtL]u[BtJ8HKLRDGF‚J8UK^P•GL]\6^aF

LRF

“

^aBEHKL]DGFvð’k•3’kD�ZD6HKn•Nfbs^aBtL]u[BtJ8HKL]DGFON'FO^t^a_}HfD
ƒ

^CSTD6U‰VPJ6YRY]y
_:^tu[F:^a_}LRFqb[UKD6HfD’BEDGY–^aF:•GLRF:^t^tU‰LRF:•:k

g•n:^
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ÈZNKHf^tbqLMN‹HfD�b[UKD’_[pOBE^•HKn:^CHKJ8UK•6^tHjLMV�b[Y]^aV�^aF~HKJ8HKL]DGFŽSTUWDGVÙHKnO^CNK^tUK\’LMBE^CJ6F[_Žb[UKD6HfD’BEDGYsNfbs^aBtLÂÁ

u[BtJ8HKLRDGFONtk
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N'NKn:DA„•FŽLMFŽ/‡L]•Gp:UW^Cð’k•?’Š:HKn:^tUW^CJ8UW^0uO\6^hVPJ��fD6U�bOUKD6HfDŒBEDGYs_:^aNKL]•GFqJ6BEHKL]\ŒL]HKL]^aNZJ6NKNfDŒBtLRJ8Hf^a_q„•L]HKnŽHKn:^hYRJ6NfH

HKn:UW^t^¿NfHf^tb[NjLMF}J�bOUKD6HfDŒBEDGY†^aF:•GLRFO^t^tUWLRF:•rbOUKDŒBE^aNKNtk

cˆF�bOUKD6HfDŒBEDGY�_:^aNKL]•GF�J6FO_�_:^t\6^aY]D6b[VP^aFIHtŠ
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LRF[n:^tUK^aF~HKY]y�_[LÂÛ¤^tUW^aFIH
ƒ

p:H¿BEDGV�b[YR^aV�^aFIHKJ8UWy¾J8bObOUKDGJ6B‰n:^aN¿HfD�^aFONKpOUWLRF:•qHKn:^ŽSopOF[BEHKL]DGFOJ6YmBED6UKUW^aBEHKF:^aNKN‘D6S

bOUWD6HfD’BEDGYRN};>3÷”I5A@Úk<i´UKD6HfDŒBEDGYZNKy’F~HKn:^aNKLRN—LRN—HKn:^q_OLRNKBtLRb[YRLRF:^rD6S•_O^tUWL]\ŒLRF:•vJwBEDGF:SoD6UWVPJ6F~HrbOUKD6HfDŒBEDGYZNKb¤^aBÿÁ

L]ušBtJ8HKL]DGF¼STUWDGV§HKn:^¾J6_T�KJ6BE^aFIHvNK^tUK\’LMBE^wNKb¤^aBtLRu[BtJ8HKL]DGFONtk
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FOD6HKn:^tUÇ;Â9;•"•A@‘NKpOUK\6^ty’Nv_OLÂÛs^tUK^aFIHqbOUWD6HfD’BEDGY

NfyŒF~HKn:^aNKLRN'Hf^aB‰nOFOLRÃ’p:^aNtŠOJ6F[_}^ExŒJ6VPb[Y]^aN'D6SlHKn:^aL]U•J8b[b[YRLRBtJ8HKL]DGFqBtJ6F
ƒ

^hSoDGpOFO_}LMF¾;Â9a=87ŒŠ‰9a=63’Š‰9a?GÅ…@Úk0imUKD6HfD8Á

BEDGYš\6^tUWL]u[BtJ8HKLRDGF�;Â9t78”8@™LRN´HKn:^•bOUWD’BE^aNKN‹D6S†bOUKDA\’LMF:••HKn:^0bOUKD6HfDŒBEDGYšNfbs^aBtL]ušBtJ8HKL]DGFX_:D’^aN‹UK^aJ6YRL�
t^0HKn:^0Nf^tUW\’LRBE^

Nfbs^aBtL]ušBtJ8HKL]DGF†ŠsJ6FO_•LMN0pONWpOJ6YRY]y}J8bOb[YML]^a_}HfD}J6FwJ6Y]UK^aJ6_:y`_:^aNWL]•GF:^a_
ƒ

p:H0FOD6H0y6^tHhJ6FOJ6Y]yŒNf^a_•bOUKD6HfDŒBEDGYÀkCczH

J6YRNKD`LRFI\6DGYR\6^aNC\6^tUWL]Soy’LRFO•
•6^aFO^tUWJ6Y‡bOUKD6bs^tUKHKL]^aN�Ä�NKp[BWn¾J6NhJ
ƒ

NK^aFOBE^�D6SZ_O^aJ6_OY]DŒBK{ŒNhJ6FO_‚YRL]\6^aY]DŒBK{ŒN‰Æ‰Š™„0nOLRBWn

J8UK^'^aNWNf^aFIHKLMJ6YŒHfDhHKn:^jBED6UKUK^aBEHKF:^aNWN�D6Sšb[UKD6HfD’BEDGYMNtk

“

DGV�^jYRL]Hf^tUWJ8HKpOUK^‹DGFPbOUKD6HfDŒBEDGYŒ\6^tUWL]u[BtJ8HKL]DGFrHf^aB‰nOFOLRÃ’p:^aN

J6FO_ŽHKn:^aL]U�J8bOb[YMLRBtJ8HKL]DGFXJ8UW^r;Â9t7ŒŠÚ3Œ98ŠÚ36?’Šf9t78”:Šˆ9…7G?ŒŠf9…?6?’ŠK9;•GðA@×k

“

^aBtLRDGF
ð’k>”�_:^tHKJ6LRYMN‹J‘bOUKD6HfDŒBEDGY[\6^tU‰L]u[BtJ8HKL]DGF

bOUWD’BE^a_OpOUK^6k

ï

b[J8UKHdSoUKDGV LRF~\6^aNfHKL]•GJ8HKLMF:•ŽHKnO^¿S�pOFOBEHKL]DGFOJ6Y
ƒ

^anOJa\ŒL]DGp:UjD6S´bOUKD6HfDŒBEDGYRNtŠ

ùOÏ

É

j

Ô8É

Ö

Ê8Í

ÑÿÏ
Ï

m÷Ê

l Õ

Ê6È�ÌÀÔ8ÍÇLRN

F:^aBE^aNWNKJ8UKyQLRFQ_O^tHf^tUWVPLRFOLMF:•‚„•n:^tHKn:^tUŽHKn:^`bOUWD6HfD’BEDGYdV�^t^tHKN
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HKn:UWDGp:•Gn:b[p:HtŠ�_:^aYMJay<J6FO_�UK^aYMLRJ
ƒ

LRYRLRH×y6k

ï

FOJ6Y]y’HKLRBtJ6YÀŠ�^ExŒbs^tUWLRV�^aF~HKJ6Y´D6U�NKLMV‘pOYMJ8HKL]DGF¾Hf^aB‰nOFOLRÃ’p:^aNrBtJ6F
ƒ

^

J8bObšYRL]^a_
HfDX^t\8J6YRpOJ8Hf^•HKnO^hb¤^tUWSTD6UWVXJ6FOBE^hD6SlJPbOUKD6HfDŒBEDGY´;Â9t767ŒŠ‰9;•÷”8@Úk
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c˜H�LRN–^ExŒbs^aBEHf^a_rHKnOJ8H�JdbOUKD6HfDŒBEDGY’BtJ6F ƒ ^�J6p:HfDGVPJ8HKLRBtJ6YMY]y¿LRV�bšY]^aV�^aF~Hf^a_¿SoUKDGV¯L]HKNlbOUKD6HfDŒBEDGY:Nfbs^aBtL]u[BtJ8HKL]DGF™Š

DGFOBE^XHKn:^�Nfbs^aBtL]u[BtJ8HKL]DGF‚nOJ6N ƒ ^t^aFw\6^tUWLRuO^a_‚J6FO_‚L]HKNCbs^tUKSoD6UWVPJ6FOBE^r^t\8J6YRpOJ8Hf^a_†kX1ZDGFOSTD6UWVXJ6FOBE^�Hf^aNfHKLRF:•

LRNZHKn:^CbOUWD’BE^aNKN�D6SlBWn:^aBW{’LMF:•PJ—bOUKD6HfDŒBEDGY†LRV�b[Y]^aVP^aFIHKJ8HKL]DGFqJ8•GJ6LRF[NfH'L]HKN'Nfbs^aBtL]u[BtJ8HKL]DGF™Š’pONWLRF:•—Hf^aNfH'NKpOL]Hf^aN

HKnOJ8HŽVPJay ƒ ^}•6^aF:^tUWJ8Hf^a_QSoUKDGV&HKn:^vSTD6UWVXJ6Y�bOUKD6HfDŒBEDGYjNfbs^aBtL]u[BtJ8HKL]DGF•;Â9a3"•’Š69a?"•’Ša36=6ðA@ÚkQ€¼L]HKn�HfDŒ_OJay)o N

Hf^aB‰nOFOLRÃ’p:^aNtŠOJ6p:HfDGVXJ8HKLRB•bOUWD6HfD’BEDGY™LMV�b[Y]^aV�^aF~HKJ8HKL]DGF}LRN'nOD…„Z^t\6^tUdNfHKLMYRYsJ6F`D6bs^aFqUK^aNf^aJ8UWB‰n`HfD6b[LMB8k
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/:D6U`J�F:^t„0Y]yQ_:^aNKL]•GFO^a_�b[UKD6HfD’BEDGYÚŠ•NKpOB‰n²J6NqHKnO^�cˆF~Hf^tUWF:^tH`edbs^aF�g2UWJ6_OLRFO•�i´UKD6HfD’BEDGY�ÄocKeCgji�Æ‰Š�LRH
LRN

nOLR•GnOY]yw_:^aNKL]UWJ ƒ Y]^�HfDv\6^tUWLRSTy‚L]HKN¿SopOF[BEHKL]DGFOJ6YmBED6UKUW^aBEHKF:^aNKN ƒ ^tSoD6UK^
LRV�b[Y]^aVP^aFIHKJ8HKL]DGF™Š2NfD•HKnOJ8H¿HKn:^
BEDGNfHKN

D6Smb[UKD6HfD’BEDGY2S�J6LRYRp:UK^aN0BtJ6F ƒ ^—Ja\6DGLR_:^a_™kdgjn[LRNjNKp ƒ Nf^aBEHKL]DGF•bOUK^aNf^aF~HKN0JŽbOUK^t\ŒL]DGpONWY]y
_O^t\6^aY]D6bs^a_vbOUWD6HfD’BEDGY

\6^tUWLRu[BtJ8HKL]DGFqV�^tHKn:DŒ_:DGY]D6•6yw;>36?A@ÚkmczH'LRNZJ8bOb[YML]^a_PHfDr\6^tUWL]SoyŒLRF:•¿HKnO^dS�pOFOBEHKLRDGFOJ6Y ƒ ^anOJ…\’LRDGp:U‹D6S–cfeCg•i2ŠŒJ6FO_

LRNZ^aFOn[J6FOBE^a_ ƒ y
J—FO^t„•Y]yXJ6_O_O^a_
NKHf^tb}STD6U�\8J6YRLR_OJ8HKLRFO•‘HKn:^hBED6UKUW^aBEHKF:^aNKN�D6S–HKnO^CNK^tUK\’LMBE^CNKb¤^aBtLRu[BtJ8HKL]DGFŽD6S

cKeCgjilkOgjn:^•LMFOL]HKLRJ6Y¤LR_:^aJrD6S‡J8bOb[Y]yŒLRF:•—HKnOLRN'NK^tUK\’LMBE^h\÷J6YRLM_OJ8HKL]DGF}NfHf^tb`HfDXHKn:^•_:^t\6^aY]D6b[VP^aFIHjD6S‡JPNf^tUW\’LRBE^

Nfbs^aBtL]ušBtJ8HKL]DGF}LRNjNKpO•6•6^aNfHf^a_ ƒ y
òdUakD�–J8UWN_�•LRB‰nOJ8^aYš·hUWLMNfHf^aFONf^aF†k

/‡L]•GpOUK^¿ð’k ÅrNf{6^tHKB‰n:^aN•HKnO^hbOUKD6HfDŒBEDGY†\6^tUWL]u[BtJ8HKLRDGF}V�^tHKn:DŒ_:DGY]D6•6y
STD6UjcKeCgjilk

ï

NjLRF~HfUKDŒ_OpOBE^a_qLRF

“

^aBÿÁ

HKL]DGFwð’k•=’Š¤bOUKD6HfDŒBEDGY–\6^tUWLRu[BtJ8HKL]DGFvBEDGF[NKLRNfHKN0D6S�H×„ZDŽbšJ8UKHKNtñZ\6^tUWL]u[BtJ8HKL]DGFvD6S�•6^aF:^tUWJ6Y2bOUKD6bs^tUKHKL]^aN—Ä�NKpOB‰nvJ6N

J ƒ NK^aFOBE^•D6S‡_:^aJ6_OY]DŒBK{ŒNjJ6FO_}YRLR\6^aY]D’BW{’NÿÆC±OJ6FO_}\6^tUWL]ušBtJ8HKL]DGF}D6SlHKn:^hbOUKD6HfDŒBEDGY™J8•GJ6LRFONKH•L]HKN'Nf^tUK\ŒLRBE^•Nfbs^aBtL]uOÁ

BtJ8HKL]DGF™ŠIHfD•_:^tHf^tUWVXLRF:^�„•n:^tHKn:^tU´HKn:^'bOUKD6HfDŒBEDGY:nOJ6N
ƒ

^t^aF�_:^aNKLR•GF:^a_rHfDhbOUKDA\’LR_O^ZHKnO^jNf^tUK\ŒLRBE^aN�UK^aÃ’pOL]UK^a_rLRF
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^tUK\ŒLRBE^6�–J6F:•Gp[J8•6^aNXÄ�J8HC^aJ6BWn¾LRF~Hf^tUKS�J6BE^AÆ0J8UK^�BEDGV�b[J8UK^a_wHfD

Nf^t^CL]SsHKn:^dH×„ZD—YMJ6F:•GpOJ8•6^aN�J8UK^•^aÃ’pOL]\8J6Y]^aF~Htk�czSsHKn:^aNK^0Hz„‹D�YRJ6F:•Gp[J8•6^aN‹J8UK^d^aÃ’pOL]\8J6Y]^aFIH‹J8H‹^aJ6B‰n}LRFIHf^tUWSoJ6BE^6Š

HKn:^aF�HKn:^µ¿CY]D ƒ J6Y

“

^t\’LRBE^ �–J6FO•GpOJ8•6^}LRN‘NWJ6LR_<HfD ƒ ^

Ñ

Ô8Í

Ó

Ì

Ó

È

Ï

Í[È‘„•L]HKnÇHKn:^��™DŒBtJ6Y

“

^t\’LMBE^��2J6F:•GpOJ8•6^aNtk

ï

FIyŽ_OLÂÛs^tUK^aFOBE^aN´_O^tHf^aBEHf^a_}V‘pONKH ƒ ^jUK^aV�DA\6^a_qHfD‘^aF[NKp:UK^jHKnO^Â¿CYRD ƒ J6Y

“

^tUW\’LRBE^p�–J6F:•Gp[J8•6^dLRN‹BEDGFONKLRNKHf^aFIH

„•LRHKn}HKn:^‘YRD’BtJ6Y2Nf^tUK\ŒLRBE^¿YRJ6F:•Gp[J8•6^‘J8H•^aJ6B‰n•LMFIHf^tUKS�J6BE^6kjgjnOLMN'LRN•BEDGFO_[pOBEHf^a_ ƒ y}_:^ ƒ p:•6•GLRFO•PHKn:^

“

^tUW\’LRBE^

�vD’_O^aY‹D6UrHKn:^

“

^tUK\ŒLRBE^qòd^tu[FOL]HKL]DGF²Ä�_:UWJ…„•F�J6N—_OD6HfHf^a_�YRLRF:^PSoUKDGV¶Ã-j�ÄUÅhÆ
j9Å„mÈÇ�É�l¹Ê
j-k7Ë ÌIÉ�Ä}HfD�ÍhmXkOÎ�Ë Ï%m

Ð É Ñ^mXÒ‡D6UÀÍhmXkOÎ^Ë Ï%m¾ÓJmVÔ`Ä^Ë n�Ë É�Ä‚LRFú/‡L]•GpOUK^•ð’k•5GÆŽJ6FO_úLRHf^tUWJ8HKLRF:•ÇHKn:^•J ƒ D…\6^‚NfHf^tbšNŽpOF~HKLRYjFODÇ_OLÂÛs^tUK^aFOBE^

^Ex:LRNfHKN ƒ ^tH×„Z^t^aF�HKn:^qimUKDT�f^aBEHf^a_ŒÁ•J6FO_�òd^tu[F:^a_ŒÁ �–D’BtJ6Y

“

^tUK\ŒLRBE^ �–J6F:•Gp[J8•6^aNtk‚gjn:^

“

^tUK\ŒLRBE^��2J6F:•GpOJ8•6^

NKnOD…„•F
LRFX/‡L]•GpOUK^dð’k Å¿UK^tSo^tUWN‹HfD‘HKn:^Õ¿CY]D
ƒ

J6Y

“

^tUW\’LRBE^p�–J6F:•Gp[J8•6^0D
ƒ

HKJ6LMF:^a_XSoUKDGVÙHKn:^d\÷J6YRLM_OJ8Hf^a_

“

^tUW\’LRBE^

�vD’_O^aY™J8STHf^tU

“

^tUK\ŒLRBE^t•mJ6YRLR_[J8HKL]DGF†k

Service Definition

Service State Space

 Language Comparison

Projected-Local Service LanguageDefined-Local Service Language

Service Validation

Service Model

Validated Service Model

(Global) Service Language

Debugging

/‡L]•Gp:UW^¿ð’k•5’ñCÖD,^5�/-(214<q@;E²<8,Z7�*T(4>^,�*0/;1+(43J/05�(2@�:w< 58,CUbf

€¼n:^aF•J8b[b[Y]yŒLRF:•�HKn:^mJ
ƒ

D…\6^mb[UKD6HfD’BEDGYI\6^tUWL]u[BtJ8HKLRDGF•V�^tHKn:DŒ_:DGY]D6•6ydHfDjcKeCgjilŠt„‹^‹nOJa\6^´p[Nf^a_¿1ZDGY]DGp:UW^a_

il^tHfUWLc�•^tHKN�ÄÚ1�iD�0NÿÆ¿;Â9a363A@�SoD6UdV�DŒ_:^aYRYMLRF:•�J6FO_�J6FOJ6Y]yŒNKLRF:•
ƒ

D6HKnvcfeCg•i²J6F[_vL]HKNdNf^tUK\ŒLRBE^6k•/‡LRFOLRHf^¿NfHKJ8Hf^

J6p:HfDGVXJ8HKJqÄ�/

“
ï

Æ0;Â9a=6?A@†J8UW^0pONf^a_ŽSoD6UZYRJ6FO•GpOJ8•6^0_:^tušFOL]HKL]DGFPJ6F[_ŽBEDGV�bšJ8UWLRNfDGF†k‡cˆFIHfUWD’_Op[BEHKL]DGFON�HfD—HKn:^aNf^

Hz„‹DŽSTD6UWVXJ6Y†Hf^aBWnOF[LRÃ~pO^aNtŠOVPJ6LRFOYRyPHKn:^—1�iD�0NaŠOJ8UK^••GL]\6^aF`LMFv1�nOJ8bOHf^tU0?’k

ðŒ9



¹»º½¼�¾À¿�Á�ÂØ×

Ù ÚÜÛÞÝ

$

- # ß�*áà Ç ÈEâäã ßæå

$

Ç

%

#

ÚçÚ

-Eå

/:D6U‰VPJ6Y[V�^tHKnOD’_ON0;>="•’ŠoðŒ98Šo36=6=A@™^aF[BEDGV�b[J6NKNmVXJ8HKn:^aVPJ8HKLRBtJ6YRYRy ƒ J6NK^a_PV�DŒ_:^aYRYRLRFO•dYRJ6FO•GpOJ8•6^aNtŠIHf^aB‰nOFOLRÃ’p:^aN

J6FO_
BEDGV�b[pOHf^tU‹HfD’DGYRN‹STD6U�Nfbs^aBtL]u[BtJ8HKL]DGF™ŠG\6^tUWL]u[BtJ8HKLRDGF†Š’LMV�b[Y]^aV�^aF~HKJ8HKL]DGFŽJ6FO_PHf^aNfHKLMF:•‘D6S™NKy’NfHf^aVXNtk�imUKD8Á

HfDŒBEDGY´^aFO•GLRF:^t^tUWLRFO•:ŠlJ6N—LRF~HfUKD’_[pOBE^a_¾LRF�1�nOJ8bOHf^tUrð’Š‡J8b[b[YRL]^aNhSoD6UWVPJ6Y‹V�^tHKn:DŒ_ON•HfD�HKn:^
_:^aNKL]•GF†ŠlLRV�b[YR^EÁ

V�^aF[J8HKL]DGF†Š:Hf^aNfHKLRFO•rJ6F[_}VPJ6LRF~Hf^aFOJ6FOBE^CD6S2b[UKD6HfD’BEDGYMNtk

ï

H'HKn:^h_:^aNKL]•GF}NKHKJ8•6^6Š[pONKLRFO•‘SoD6UWVPJ6YsV�^tHKn:DŒ_ON'LRN

^aNKNK^aFIHKLRJ6Y:LMF‘HKn[J8H�HKn:^ty‘F:D6H‡DGFOYRy•bOUKDA\’LR_O^ZpOF[J6V ƒ LR•Gp:DGpON‡Nfbs^aBtL]u[BtJ8HKL]DGF[NtŠ ƒ p:H‡J6YRNfDhJ6YRY]DA„QNfbs^aBtL]u[BtJ8HKL]DGFON

HfD ƒ ^•SoD6UWVPJ6YRY]yrUK^tušF:^a_ŽJ6F[_XJ6FOJ6Y]yŒNf^a_†km/OD6UWVPJ6Y¤V�D’_O^aYRYRLRF:••YMJ6F:•GpOJ8•6^aNtŠ:NKpOB‰nŽJ6NZil^tHfUWLa�•^tHKNh;Â9a5GÅ…@™J6FO_

HKn:^aLRU�_O^tUWL]\8J8HKL]\6^aNd;Â9a363’ŠK9að6?’Š×36=65A@ÚŠ™BtJ6F ƒ ^CpONf^a_
HfD�BEDGFONfHfUWpOBEH'V�DŒ_:^aYRNZJ6V�^aFOJ ƒ Y]^0HfD�J6FOJ6YRy’NKLMNtkl/OD6UWVPJ6Y

J6FOJ6YRy’NKLMN´Hf^aB‰nOFOLRÃ’p:^aNtŠŒNKpOB‰n
J6N�UW^aJ6BWnOJ ƒ LMYRL]H×yPJ6F[J6Y]y’NWLRNd;>3÷”I=A@ÚŠšLRFI\8J8UWLRJ6F~HKNZJ6FOJ6Y]yŒNKLRNC;Â9a36=A@ÚŠOYRJ6F:•GpOJ8•6^CHKn:^EÁ

D6UKyq;Â9t7GðA@[J6FO_—bOUKD6•6UWJ6VôbOUWD~D6S�N';>=65A@ÚŠGbOUKDA\’LR_O^‹HKn:^'J
ƒ

LMYRL]H×yhHfDCSoD6UWVPJ6YRYRyhUK^aJ6NfDGF�J
ƒ

DGp:HlHKn:^�bOUKD6bs^tUKHKL]^aN–D6S

JCbOUWD6HfD’BEDGY
ƒ

^aLRF:•CV�DŒ_:^aYRY]^a_™Š8LMFOBtYRpO_OLMF:•j\6^tUWL]SoyŒLRF:•dHKn:^�bOUKD6HfDŒBEDGYOJ8•GJ6LRFONfH�L]HKN�NK^tUK\’LMBE^6k‡/OD6UWVPJ6Y:V�^tHKn:DŒ_ON

J6YRNKDXJ6NKNKLRNKH�LMF}HKn:^hD6HKn:^tU0bOUKD6HfDŒBEDGY†^aF:•GLRF:^t^tU‰LRF:•�J6BEHKL]\ŒL]HKL]^aNj_:^aNWBEUWL
ƒ

^a_qLRFv1�nOJ8bOHf^tUdð’k

ï

UWJ6F:•6^�D6S¿SoD6UWVPJ6YdV�^tHKn:DŒ_ONqnOJa\6^
ƒ

^t^aF¼J8bOb[YRLR^a_QHfD�bOUKD6HfDŒBEDGYd^aF:•GLRF:^t^tUWLMF:•:kçgjn:^aNf^wLRFOBtYRp[_:^6ñ

HKn:^

“

bs^aBtL]u[BtJ8HKL]DGF�J6FO_�òd^aNKBEU‰L]bOHKL]DGFÐ�2J6F:•GpOJ8•6^ÇÄ

“

òp�‡Æ};Â969a5’Š…38767÷@ÚŠM�´NfHf^aYMY]^<;>=÷”:Š6969a3A@ÚŠ.�–J6F:•GpOJ8•6^vD6S

g2^aV�bsD6UWJ6Y•edUW_O^tUWLRF:•

“

bs^aBtL]u[BtJ8HKL]DGF•Ä��‡eCg0e

“

ÆŽ;>=Œ98Š6969a=A@ÚŠ'F:^tH�HKn:^tD6UWy¼;>36=’Š…=63’ŠaÅ83’Š69;•6=A@ÚŠZušFOL]Hf^}NfHKJ8Hf^

J6p:HfDGVXJ8HKJ•;>365’ŠW9E”I3A@ÚŠ¤Hf^aV�bsD6UWJ6Y†Y]D6•GLRB�;>ð87ŒŠ8•87÷@ÚŠsnOL]•Gn:Á×Y]^t\6^aYsbOUKD6•6UWJ6VXVPLRF:•rYRJ6F:•GpOJ8•6^aN‘;Â9a?65A@ÚŠšNf^tH'HKn:^tD6UWy

Äo^6k>•:k]Š�è‚;>3Œ9E”8@oÆ´J6FO_rbOUKDŒBE^aNKNmJ6Y]•6^
ƒ

UWJ6N0;Â9t7G=’Š˜9a?Œ9ÿ@Úk

ï

BEDGV�b[J8UWLMNfDGFrD6SsHKn:^aNf^jJ6FO_�D6HKnO^tU´SoD6UWVPJ6Y:V�^tHKn:DŒ_ON

LRN
ƒ

^ty6DGF[_qHKn:^¿NKBED6bs^hD6S‡HKnOLRN�HKn:^aNWLRNjJ6FO_}BtJ6F
ƒ

^hSoDGpOFO_q^aYMNf^t„•n:^tUK^X;Â98Šˆ3’Š˜ð65’Šˆ3Œ9a?A@Úk

/OD6U0HKn:^‘V�D’_O^aYRYRLRF:•�J6FO_vJ6FOJ6Y]yŒNKLRN'D6S‡cKeCgjiúJ6F[_vL]HKNjNK^tUK\’LMBE^6Š[„Z^¿pONf^—1�DGY]DGp:UK^a_`il^tHfUWL¡�•^tHKNr;Â9a363Ué

9a3÷”8@ÚŠ¤JP_:^tUWL]\8J8HKL]\6^hD6S�il^tHfUWLG�0^tHKN‘;Â9a5GÅ…@ÚkZ/lLR\6^•UK^aJ6NfDGFON•STD6U0BWn:D’DGNKLRF:•Ž1�DGY]DGp:UK^a_}il^tHfUWLG�0^tHKNdJ8UK^6ñ

98k0gjn:^tyŽJ8UW^CNWpOL]HKJ
ƒ

Y]^0STD6UjLMFIHKpOLRHKL]\6^dVPD’_:^aYMYRLRF:••D6SlBEDGFOBtp:UKUW^aFOBEyXJ6FO_qF:DGFŒÁ×_O^tHf^tUWVPLRFOLMNKV}Š~J6F[_
n[Ja\6^

HKn:^¿J
ƒ

LRYML]H×yŽHfDXNfbs^aBtL]SoyŽNfyŒNfHf^aV BEDGF[BE^tbOHKN•J8H•_[LÂÛ¤^tUW^aFIHjY]^t\6^aYMN'D6SlJ
ƒ

NfHfUWJ6BEHKL]DGF�Ä

“

^aBEHKL]DGFv?’kR9…ÆC±

3’k0gjn:^tyXNKpObObsD6UKHmUK^aJ6B‰nOJ
ƒ

LRYRLRH×yPJ6FOJ6Y]yŒNKLRN´STD6U�\6^tUWLRSTyŒLRF:••b[UKD6bs^tUKHKL]^aNmD6S–HKn:^0b[UKD6HfD’BEDGY�Äo{ŒF:D…„0FŽJ6NZHKn:^

NfHKJ8Hf^‘NfbšJ6BE^¿V�^tHKn:DŒ_}D6Sm1ZDGY]DGp:UK^a_vi2^tHfU‰LG�•^tHKNaŠ

“

^aBEHKL]DGFv?’k•3GÆC±

=’k0gjn:^tyqnOJa\6^—J6_:^aÃ~p[J8Hf^¿BEDGV�b[p:Hf^tU0HfD~DGY–NKp:bObsD6UKH•Ä�LÀk>^6k]Š[òd^aNKLR•GFëê61�i\�‘Š

“

^aBEHKL]DGF•?’k•=GÆC±

”:k0gjn:^ty<nOJ…\6^
ƒ

^t^aF�NWpOBtBE^aNKNfS�pOYRY]y¾J8b[b[YRL]^a_<HfD�HKnO^qVPD’_:^aYMYRLRF:•vJ6F[_�J6F[J6Y]y’NWLRN¿D6S0J•„0LR_:^
UWJ6F:•6^
D6S

BEDGVPV‘p[FOLRBtJ8HKL]DGF}b[UKD6HfD’BEDGYMN‘;>3÷”8@ù±

ð’kCeCp:U�UK^aNf^aJ8UWB‰nq•6UKDGp:b<; ”O9ÿ@–nOJ6N�BEDGFONWLR_:^tUWJ
ƒ

YR^0^ExŒbs^tUWL]^aFOBE^CLRFŽHKn:^hJ8bOb[YRLRBtJ8HKLRDGFXD6S�1ZDGY]DGp:UK^a_qil^tHfUWL

�•^tHKNZHfD¿HKnO^0Nfbs^aBtL]u[BtJ8HKLRDGFPJ6FO_P\6^tU‰L]u[BtJ8HKL]DGFXD6S™BEDGVPV‘p[FOLRBtJ8HKL]DGFXbOUKD6HfDŒBEDGYRN0;>36ð’ŠÀ5"•’Š�•65’Šˆ9aðŒ98ŠÚ36=:9ÿ@Úk

/OD6UdHKnO^‘\6^tUWLRu[BtJ8HKL]DGF•D6S�cfeCg•i�J8•GJ6LRF[NfHdLRHKN0Nf^tUW\’LRBE^6Šš„‹^rJ6YRNfD
J8bOb[Y]y}YRJ6FO•GpOJ8•6^—J6F[J6Y]y’NWLRN
ƒ

J6NK^a_vDGF

u[F[L]Hf^•NfHKJ8Hf^¿J6p:HfDGVXJ8HKJ•Ä

“

^aBEHKL]DGF[N0?’k>”XJ6FO_•?’k•ðGÆ‰k

ð63
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il^tHfUWLw�•^tHKN�;Â9a?6ð’ŠŒ9a56?’Š’9a5GÅ~ŠŒ9;•6=A@rJ8UW^ÇJQSoD6UWVPJ6Y¿V�^tHKn:DŒ_•HKnOJ8H�LRNvJ8bOb[UKD6bOUWLRJ8Hf^‚SoD6UwV�D’_O^aYRYRLRF:•�J6FO_

J6FOJ6YRy’NKLMF:•'_OLRNfHfUWL ƒ p:Hf^a_dNfy’NKHf^aVPN™„•n[LRBWnC^Ex:nOL ƒ LRH¤BEDGFOBtpOUKUK^aFOBEy6Š8NfyŒFOBWn:UWDGFOL�
aJ8HKL]DGFhJ6FO_¿F:DGFŒÁ×_:^tHf^tUWVXLRFOLRNKV`k

1ZDGYRDGp:UK^a_`il^tHfUWL¡�•^tHKNrÄÚ1�i\�dN‰Æ¿;Â9a363A@‡J8UK^—J�H×y’bs^¿D6S�nOL]•Gn:Á×Y]^t\6^aY™F:^tHKN—;,î÷@lHKnOJ8H•^ExŒHf^aFO_vHKn:^¿So^aJ8HKp:UK^aN•D6S

ƒ J6NWLRB•il^tHfUWLc�•^tHKNtŠsJ6FO_•nOJa\6^—bOUK^t\ŒL]DGpONKYRy ƒ ^t^aFvNKp[BtBE^aNKNfS�pOYRY]yqJ8bOb[YRLR^a_}HfDXHKn:^—V�DŒ_:^aYRYRLRFO•rJ6F[_vJ6FOJ6Y]yŒNKLRN

D6SmJŽ„•LR_:^hU‰J6F:•6^‘D6SmBEDGVXV‘pOF[LRBtJ8HKL]DGF`b[UKD6HfD’BEDGYMN—;>3÷”8@Úk•g•n:^‘YRLRHf^tUWJ8HKp:UK^•DGF‚1�iD�0N0LRNj„•LM_:^aY]yqJa\8J6LRYRJ ƒ Y]^6Š

LRF[BtYRpO_OLRFO•¾LRFIHfUWD’_Op[BEHfD6UKy�b[p ƒ YMLRBtJ8HKL]DGFON�;Â9a3Œ98ŠI9E”G7÷@ÚŠ ƒ D’D6{ŒN�;Â9a363Ué†9a3÷”8@ÚŠCJ8UWHKLRBtY]^aNqLRF²Nfbs^aBtLRJ6Y•LRNWNKp:^aNŽD6S

�fDGp:UWFOJ6YMN•;Â9a36ð’Š‰9a36?A@mJ6FO_}LRFqHKn:^¿bOUKDŒBE^t^a_OLRF:•GN�D6S�LRF~Hf^tUWFOJ8HKL]DGF[J6Y†BEDGF:ST^tUW^aFOBE^aN•J6FO_`„‹D6UK{ŒNKn:D6bšN•; ”:Š˜ðA@Úk

g•nOLRNmNf^aBEHKLRDGFPbOUKDA\’LM_:^aNmJ•HKpOHfD6UWLRJ6YONfHzy’YR^•LRF~HfUKD’_[pOBEHKL]DGF�HfD—1'i\�dNtk

“

^aBEHKL]DGFŽ?’kR98kR90•GL]\6^aNZJ6FXLRFOSTD6UWVXJ6Y

_:^aNWBEUWL]bOHKL]DGFwD6S�HKn:^ ƒ J6NKLRBPBEDGF[BE^tbOHKN¿J6FO_<_:y’F[J6VPLRB ƒ ^anOJa\ŒL]DGp:U¿D6Sj1'i\�dNtkXgjn:^XSTD6UWVXJ6Ym_:^tu[FOLRHKL]DGF�D6S

1�iD�0N•BtJ6F ƒ ^hSTDGp[FO_}LRF¾;Â9a387ŒŠ‰9a363A@Úk'/:D6UdLRYRYRp[NfHfUWJ8HKL]DGF
b[p:UWb¤DGNK^aNtŠŒ„‹^•HKJ8{6^‘HKn:^hcKeCgjiúi‡J…y’V�^aF~H0_OD’BtpŒÁ

V�^aF~Hl^ExŒB‰nOJ6F:•6^j_:^aNKBEU‰L ƒ ^a_¿LRF

“

^aBEHKL]DGF�?’kR98k•3dJ6NlJ6F—^Ex:J6V�b[Y]^6Š8bOUW^aNf^aFIH‡L]HKNm1�iD��V�D’_O^aY~LRF

“

^aBEHKL]DGF�?’kR98k•=

J6FO_`^ExŒJ6VPLMF:^hHKn:^¿_:yŒFOJ6VPLMB ƒ ^anOJ…\’LRDGp:U'D6S2HKnO^—1�i\�ôV�DŒ_:^aY†LRF

“

^aBEHKLRDGFv?’kR98k>”:k

ï‡Þzß†Þ×ß Ò9ð2ë6á„ñ�ã´èCò’ë6ä�ñ[ð ëXñ£Ýó®õôÇî

1�iD�0Nq;Â9a363A@•J8UK^qJ•BtYMJ6NKN¿D6S0nOL]•GnŒÁ×Y]^t\6^aY‹F:^tHKN—HKnOJ8H—^aFOnOJ6FOBE^qil^tHfUWLD�0^tHKN—„•L]HKn�_OJ8HKJ•H×y’b¤^aNak

ï

1�iD�

LRNXJ¾YRJ ƒ ^aYRY]^a_ ƒ L]bšJ8UKHKL]Hf^q•6UWJ8b[nQBEDGVPbOUWLRNKLMF:•wH×„ZD<H×y’bs^aN�D6ShF:DŒ_:^aNtŠ

ù)l

Ê

ÑÿÏÿÓ

Ä�_:UWJa„0FQJ6NP^aYRYML]b[Nf^aN‰Æ¿J6FO_

È�ÉfÊ8Í

Ó

ÌoÈ�ÌÀÔ8Í

Ó

Ä�_:UWJ…„•F<J6N‘UK^aBEHKJ6F:•GY]^aNÿÆ‰ŠmJ6FO_¾_OL]UW^aBEHf^a_¾^a_:•6^aN‘{’FOD…„•FÇJ6N
Ê8É

ÑEÓ

k
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1 
0:1

1
Consumer: 1`IDLE
PHandler: 1`IDLE
ConToPH: 1`[]
PHToCon: 1`[]

2 
1:2

2
Consumer: 1`WAIT
PHandler: 1`IDLE
ConToPH: 1`[[TransRefBlk,PayReqBlk]]
PHToCon: 1`[]

3 
1:1

4 
2:4

4
Consumer: 1`WAIT
PHandler: 1`PROCESS
ConToPH: 1`[]
PHToCon: 1`[]

5 
3:4

6 
1:3

6
Consumer: 1`WAIT
PHandler: 1`WAIT
ConToPH: 1`[]
PHToCon: 1`[[TransRefBlk,
             PayExchBlk]]

7 
1:2

7
Consumer: 1`WAIT
PHandler: 1`COMPLETED
ConToPH: 1`[]
PHToCon: 1`[[TransRefBlk,
             PayRespBlk]]

8 
2:2

13 
1:3

13
Consumer: 1`PROCESS
PHandler: 1`WAIT
ConToPH: 1`[]
PHToCon: 1`[]

9 
2:3

14 
1:2

15 
1:0

15
Consumer: 1`COMPLETED
PHandler: 1`COMPLETED
ConToPH: 1`[]
PHToCon: 1`[]

10 
2:2

10
Consumer: 1`CANCELLED
PHandler: 1`COMPLETED
ConToPH: 1`[[TransRefBlk,
             CancelBlk]]
PHToCon: 1`[[TransRefBlk,
             PayRespBlk]]

23 
1:3

23
Consumer: 1`WAIT
PHandler: 1`WAIT
ConToPH: 1`[[TransRefBlk,
             PayExchBlk]]
PHToCon: 1`[]

16 
2:2

24 
2:3

27 
1:2

28 
2:3

28
Consumer: 1`WAIT
PHandler: 1`CANCELLED
ConToPH: 1`[[TransRefBlk,
             PayExchBlk]]
PHToCon: 1`[[TransRefBlk,
             CancelBlk]]

11 
8:0

11
Consumer: 1`CANCELLED
PHandler: 1`CANCELLED
ConToPH: 1`[]
PHToCon: 1`[]

12 
6:2

21 
2:1

22 
2:1

17 
1:1

18 
2:2

29 
2:2

30 
1:1

30
Consumer: 1`CANCELLED
PHandler: 1`CANCELLED
ConToPH: 1`[[TransRefBlk,
             PayExchBlk]]
PHToCon: 1`[]

25 
1:1

31 
1:1

19 
1:1

19
Consumer: 1`CANCELLED
PHandler: 1`COMPLETED
ConToPH: 1`[[TransRefBlk,
             CancelBlk]]
PHToCon: 1`[]

20 
1:1

26 
2:0

26
Consumer: 1`CANCELLED
PHandler: 1`COMPLETED
ConToPH: 1`[]
PHToCon: 1`[]

1:1->2
SndPayReq_C:{q=[]}

2:2->3
SndCancel_C:{s=WAIT,
    q=[[TransRefBlk,
        PayReqBlk]]}

3:2->4
RcvPayReq_P:{q=[]}

6:4->6
SndPayExch_P:{q=[]}

7:4->7
SndPayResp_P:{q=[]}

13:6->13
RcvPayExch_C:{q=[]}

16:7->15
RcvPayResp_C:{q=[]}

17:7->10
SndCancel_C:{s=WAIT,q=[]}

27:13->23
SndPayExch_C:{q=[]}

42:23->4
RcvPayExch_P:{q=[]}

43:23->28
SndCancel_P:{s=WAIT,q=[]}

50:28->30
RcvCancel_C:{s=WAIT,q=[]}

55:30->11
Discard_P:{s=CANCELLED,q=[],

 m=[TransRefBlk,PayExchBlk]}

23:10->19
Discard_C:{s=CANCELLED,q=[],

 m=[TransRefBlk,PayRespBlk]}

37:19->26
Discard_P:{s=COMPLETED,q=[],

  m=[TransRefBlk,CancelBlk]}
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~1:
#Nodes: 1
#Arcs: 0

~2:
#Nodes: 1
#Arcs: 0

~3:
#Nodes: 1
#Arcs: 0

~5:
#Nodes: 1
#Arcs: 0

~15:
#Nodes: 1
#Arcs: 0

~16:
#Nodes: 1
#Arcs: 0

~22:
#Nodes: 1
#Arcs: 0

~24:
#Nodes: 1
#Arcs: 0

~10:
#Nodes: 1
#Arcs: 0

~9:
#Nodes: 1
#Arcs: 0

~18:
#Nodes: 1
#Arcs: 0

~19:
#Nodes: 1
#Arcs: 0

~23:
#Nodes: 1
#Arcs: 0

~17:
#Nodes: 1
#Arcs: 0

~27:
#Nodes: 1
#Arcs: 0

~28:
#Nodes: 1
#Arcs: 0

~26:
#Nodes: 1
#Arcs: 0

~4:
#Nodes: 4
#Arcs: 4

~6:
#Nodes: 1
#Arcs: 0

~25:
#Nodes: 1
#Arcs: 0

~7:
#Nodes: 1
#Arcs: 0

~8:
#Nodes: 1
#Arcs: 0

~14:
#Nodes: 1
#Arcs: 0

~21:
#Nodes: 1
#Arcs: 0

~11:
#Nodes: 1
#Arcs: 0

~20:
#Nodes: 1
#Arcs: 0

~12:
#Nodes: 1
#Arcs: 0

~13:
#Nodes: 1
#Arcs: 0
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ñ™HKn:^�^aV�bOHzy‚V�D…\6^aN‘J8UK^PHKn:DGNf^XD’BÿÁ

Btp:UKUWLRFO• ƒ LRFO_OLRFO•¿^aY]^aV�^aF~HKNjUW^tbOUK^aNf^aF~HKLRF:•PF:DGF:Á×Nf^tUK\ŒLRBE^EÁÚbOUWLRVXL]HKL]\6^d^t\6^aFIHKNdLRFqHKn:^•NfHKJ8Hf^—Nfb[J6BE^"±

3’k0.j^aV�DA\÷J6YsD6S™F:DGF:Á×_:^tHf^tUWVPLRF[LRNKV Ä�_:^tHf^tU‰VPLRFOLRNWJ8HKL]DGFšÆ‰ñlHfD—BEDGF~\6^tUKH'J‘FODGFŒÁ×_:^tHf^tUWVPLMFOLRNfHKLRB'/

“ ï

LRFIHfD

L]HKN'^aÃ’pOL]\8J6Y]^aFIHj_O^tHf^tUWVPLRFOLMNfHKLRBd/

“ ï

±

=’k0.j^aV�DA\÷J6Y�D6SZLRFOJ6BtBE^aNKNWL ƒ Y]^rNfHKJ8Hf^aNtŠ–J6F[_ëêAD6UhUK^a_OpOBEHKLRDGF ƒ y•LM_:^aFIHKLRSTyŒLRF:•XJ6F[_‚V�^tUK•GLRF:•
^aÃ’pOL]\8J6Y]^aFIH

NfHKJ8Hf^aN—Ä�VXLRFOLRVPLMNKJ8HKL]DGFšÆ‰ñlHfDXBEDGF~\6^tUKH0JP_O^tHf^tUWVPLRFOLMNfHKLRBd/

“ ï

LRF~HfDXL]HKN•VPLRFOLRVXJ6Y[SoD6UWV}k

g•n:^0VPLMFOLRV—pOV _:^tHf^tUWVXLRFOLRNfHKLMB'/

“ ï

LRNmD ƒ HKJ6LMF:^a_XHfD—UK^tbOUW^aNf^aFIH‹HKn:^0YMJ6F:•GpOJ8•6^CJ6FO_ŽJ6YMNfD¿HfD ƒ ^•pONf^a_

SoD6U•YRJ6F:•Gp[J8•6^¿BEDGV�b[J8UWLMNfDGF`LRFqHKn:^•FO^Ex’H•NWp ƒ Nf^aBEHKL]DGF™k

ï‡ÞMÝmÞ$r ßjâ�ðmå2èmâså™ê Ýóñ–é Þ‹â¤á~ä×î
ñ[ð

gjnO^0VPJ6LRFXb[p:UKbsDGNf^'D6S†•6^aFO^tUWJ8HKLRF:•rNf^tUK\ŒLRBE^0J6F[_PbOUKD6HfDŒBEDGY¤YRJ6F:•GpOJ8•6^aN�LRN´HfD—Nf^t^dL]SsHKn:^aNf^dH×„ZD—YMJ6F:•GpOJ8•6^aN

J8UK^�^aÃ’pOL]\8J6Y]^aF~HtŠ–LÀk>^6k]Š–J6YMY2HKnO^PNf^aÃ~pO^aFOBE^aNhD6S�Nf^tUK\ŒLRBE^�bOUWLRVXL]HKL]\6^aNdLRF�HKn:^�bOUKD6HfDŒBEDGYmYRJ6F:•Gp[J8•6^PJ8UK^�HKn:DGNf^

Nfbs^aBtL]u[^a_PLRFPHKnO^0Nf^tUK\ŒLRBE^dYRJ6F:•GpOJ8•6^6kmgjnO^tD6UK^aVPN´J6F[_ŽJ6Y]•6D6U‰L]HKnOVPNm_O^t\6^aY]D6bs^a_XSoD6U´HKn:^dJ6FOJ6Y]yŒNKLRN´D6S™/

“ ï

N

BtJ6F
ƒ

^‘J8b[b[YRL]^a_vHfDqBEDGVPb[J8UK^—H×„ZD`/

“
ï

NCLRFvHf^tUWVPNdD6S´HKn:^rYRJ6F:•Gp[J8•6^aNdJ6BtBE^tb[Hf^a_
ƒ

yvHKn:^aNf^—H×„ZD`/

“
ï

Ntk

gjnO^rJ8b[bOUKDGJ6BWn‚LMN
ƒ

J6Nf^a_wDGF�HKn:^�SoJ6BEHCHKnOJ8H•J6F~y•FODGFŒÁ×_:^tHf^tUWVPLMFOLRNfHKLRB‘/

“
ï

„•LRHKnïÜfÁÚHfUWJ6FONKL]HKLRDGFONCBtJ6F
ƒ

^

BEDGF~\6^tUKHf^a_wLRF~HfDXJ6Fv^aÃ’pOL]\8J6Y]^aF~HjVPLRFOLMV‘pOVö_O^tHf^tUWVPLRFOLMNfHKLRBC/

“
ï

DGF•BtJ6F:DGF[LRBtJ6Y†SoD6UWV}k�czSlHKn:^—BtJ6F:DGFOLRBtJ6Y

SoD6UWVPN'D6S‡Hz„‹DX/

“
ï

NjJ8UK^‘LRNfDGV�D6UKbšnOLRB8ŠŒHKn:^tyqJ8UK^¿YRJ6F:•Gp[J8•6^•^aÃ~p[L]\÷J6YR^aFIHtk

�2J6F:•GpOJ8•6^�^aÃ’pOL]\8J6Y]^aFOBE^—BtJ6F
ƒ

^rBWnO^aBK{6^a_¾pONWLRF:•
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HKnOJ8HqLRNŽ•GL]\6^aF
ƒ

yQòd^tu[FOLRHKL]DGF�?’k•=’k¯ó0NWLRF:•<HKnO^•_OLÂÛs^tUK^aFOBE^
ƒ

^tH×„Z^t^aF�Hz„‹D�YRJ6FO•GpOJ8•6^aNtŠjimUWD6b¤^tUWH×y�?’kR9

_:^tušF:^aNjYRJ6F:•Gp[J8•6^h^aÃ~pOLR\÷J6Y]^aF[BE^6k

­�˜=®

x

•

‘
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x†Í²”ñð

czSWè�òwJ6FO_Iè<ó<J8UW^0Hz„‹D�YRJ6F:•Gp[J8•6^aN‹DA\6^tU'HKn:^0J6YRb[nOJ
ƒ

^tH�ÒXkmgjn:^0_[LÂÛ¤^tUW^aFOBE^
ƒ

^tH×„Z^t^aF

è�ò<J6FO_¹è<ó�LRN'_:^tušF:^a_`J6N¿;Â9a=6?A@Úñ�è\ò¾Á\è�óôÐé®�õ2ñVõ:Ø)è\òÇJ6FO_�õáö Ø^è�ó�°Gk Ú

Šu—T’ •\˜=—

‘C›†Í²”¿Î

gj„‹DqYRJ6F:•GpOJ8•6^aNqè�ò�J6FO_Àè�ó�D…\6^tUhHKn:^rJ6Y]b[n[J
ƒ

^tH©Ò4J8UK^—^aÃ~p[L]\÷J6YR^aFIHCLÂÛ^è\ò�Áhè�óáÐ

÷
J6FO_�è

ó
Á�è

ò
Ð

÷•ƒ
D6HKn}n:DGYR_™k Ú

cˆF`HKn[LRNjHKn:^aNWLRNtŠ[„Z^‘p[Nf^‘YRJ6FO•GpOJ8•6^‘BEDGV�bšJ8UWLRNfDGFvHfD
B‰n:^aBK{`HKnO^‘YRJ6F:•Gp[J8•6^¿^aÃ’pOL]\8J6Y]^aFOBE^6ñC9…Æ
ƒ

^tH×„Z^t^aF

Y]DŒBtJ6Y–J6F[_v•GY]D
ƒ

J6Y–Nf^tUK\ŒLRBE^—YRJ6F:•GpOJ8•6^aN0D6S�cfehgjiôÄÚ1'nOJ8bOHf^tUp•GÆC±†J6FO_�3GÆ
ƒ

^tHz„‹^t^aFwNf^tUK\ŒLRBE^¿J6F[_vbOUWD6HfD’BEDGY

YRJ6FO•GpOJ8•6^aNjD6Slcfehgji ÄÚ1�n[J8bOHf^tU¿969…Æ‰k
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gjnO^�•6^aF:^tUWJ6YÂÁÚb[pOUKbsDGNf^�/

“
ï

NfD6SoH×„�J8UK^PHfD’DGYRN•J8UW^XpONf^a_wSoD6U¿NKp:b[b¤D6UWHKLRF:•XcKeCgji•\6^tUWL]u[BtJ8HKL]DGF
ƒ

J6Nf^a_‚DGF

YRJ6FO•GpOJ8•6^¿BEDGV�b[J8U‰LRNfDGF†ŠONKLMFOBE^•òd^aNKL]•GFëê61�iD� _OD~^aNjFOD6HjbOUKDA\’LR_O^dHKnO^¿NKp:bObsD6UKHZSoD6U•J6FOJ6Y]yŒNKLRF:•�/

“
ï

Ntk

¶

•G¢ ”

gjn:^•/

“

� YRL
ƒ

U‰J8UKy•ÄoD6U•/

“

�ºSTD6U0NKn:D6UKH‰Æh;Â9a=A@lLRFOBtYRpO_O^aNZJ�NK^tHjD6S2b[UKD6•6UWJ6VPN'SoD6U•BEDGFONKHfUWpOBEHKLRF:•:Š

BEDGV
ƒ

LRFOLMF:•:Š•VPLRF[LRVPLRNKLMF:•‚J6FO_�NK^aJ8UWBWnOLMF:•�„‹^aL]•Gn~Hf^a_²u[FOL]Hf^wNfHKJ8Hf^‚VPJ6B‰nOLRF:^aNtkçcˆF�HKn:^wSTDGYRYRD…„•LRFO•:Š'„‹^

ƒ
U‰L]^tØOy�_:^aNKBEUWL

ƒ
^`HKnO^•/

“

�+bOUKD6•6U‰J6VPNXHKn[J8H
J8UK^�pONf^a_�STD6UqJ6p:HfDGVPJ8HKJÇUK^a_Op[BEHKL]DGF†Šj_:^tHf^tUWVXLRFOLRNKJ8HKLRDGF†Š

VPLMFOLRVPLRNWJ8HKL]DGFŽJ6F[_`BEDGV�b[J8UWLMNfDGF`LRFq\6^tUWLRSTyŒLRF:•rcKeCgjilk
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/‡L]•GpOUK^¿?’k•5rNKn:DA„•N'HKn:^hbOUWD’BE^a_OpOUK^0D6SlD ƒ HKJ6LRF[LRF:•rJPVPLRFOLMV‘pOVÙ_:^tHf^tUWVPLMFOLRNfHKLRBd/

“ ï

pONKLRF:•rNKLÂxq/

“

�

bOUWD6•6UWJ6VPNtk•/‡L]U‰NfH•D6S´J6YMYÀŠ[HKn:^—NfHKJ8Hf^�Nfb[J6BE^—DGp:Hfb[p:H0STUWDGV òd^aNKL]•GFëê61'i\� LRN•„jUWL]HfHf^aFvHfD}JPHf^ExŒHdušY]^•HKnOJ8H

BtJ6F ƒ ^•p[Nf^a_}J6NjHKn:^•LMF:b[p:H�HfDX/

“

�<k[gjn:^•LMF:b[p:H�/

“ ï

LMNjpONKpOJ6YMY]yPD6SlHKn:^•SoD6UWV}ñ

™	ý ™Xþ ‘

ý þ ý

þ ÿ þ

þ � �

ÿ

�

„0n:^tUK^I™	ý�UK^tbOUW^aNf^aFIHKN•HKn:^XNfDGp:U‰BE^PNfHKJ8Hf^6ŠL™ þqHKnO^P_:^aNfHKLRFOJ8HKLRDGF‚NfHKJ8Hf^6ŠlJ6F[_)‘`HKn:^XHfUWJ6FONKL]HKLRDGF•SoUKDGV

™	ýdHfD¨™ þOklcˆF:SoD6UWVPJ8HKL]DGFXD6Sh™	ýIŠP™ þ—J6FO_I‘�J8UW^0J6YRYš•GL]\6^aF ƒ yPLRF~Hf^t•6^tUWNhÄoD6U�F~pOV ƒ ^tUWN‰ÆmLRFPHKn:^dLRF:b[pOHm/

“ ï

k

�2LRF:^aNd„•L]HKn•DGF:^PLRF~Hf^t•6^tUXÄoSTD6U•NKDGp:UWBE^�NfHKJ8Hf^AÆ0•GL]\6^�HKn:^ru[F[J6Y2NfHKJ8Hf^aNaŠ–J6FO_wHfUWJ6FONWL]HKL]DGFON0„•L]HKn�F~p[V ƒ ^tU��

BED6UKUW^aNfbsDGFO_qHfDIÜˆÁÚHfU‰J6FONKL]HKL]DGF[Ntk

ï

NhNKn:DA„•F‚/‡L]•Gp:UK^�?’k•5’Š–HKnO^—Hf^ExŒHhu[Y]^—D6SZHKn:^�LRF:b[p:Hd/

“ ï

LRNCBEDGV�bšLRY]^a_wLRF~HfDqJ ƒ LMFOJ8UKy`SoD6UWV pONKLRFO•

��Ì%lSÏ%É�l{Ê„Ë,Ò m8k�€¼L]HKn:��Ì%l¹k�lSmXÊUÌVË)Ò É�Ä~Š�J6YMY'HKn:^¦ÜfÁÚHfUWJ6FONKL]HKLRDGFON�J8UK^vUW^aV�D…\6^a_úSTUKDGV HKn:^v/

“ ï

k\�0^Ex’HtŠ�HKn:^

ÜfÁÚSTUK^t^0/

“ ï

Ä�FOD6UWVPJ6YRY]y—J•F:DGFŒÁ×_O^tHf^tUWVPLRFOLMNfHKLRB�/

“ ï

Æ�LRNmBEDGF~\6^tUKHf^a_ŽLMFIHfD¿J¿_:^tHf^tUWVPLRF[LRNfHKLRBZ/

“ ï

Ä�_:^aF:D6Hf^a_

ƒ y‚òd/

“ ï

LMF¾/‡L]•Gp:UK^Ž?’k•5GÆ•pONKLRFO•��~Ì%lBÑ^mVn6mXk0lÕË)Ä„Ë �%m8k �•LRFOLRVXL�
aJ8HKL]DGFwD6S'HKn:^X_O^tHf^tUWVPLRFOLMNfHKLRBr/

“ ï

HfD•L]HKN

VPLMFOLRVPJ6Y2STD6U‰V LMNd_ODGF:^�pONKLRF:•ˆ��Ì%l¹l¹Ë,Ä„Ë)lÕË �%m8k‘gjn:^'��Ì%lÕË,Äw��É
HKJ8{6^aN¿HKn:^�VPLRFOLRV—pOV _:^tHf^tUWVPLMFOLRNfHKLRB‘/

“
ï

J6N‘LRF:b[p:HhJ6FO_¾UK^tHKp:UWFONhNKHKJ8HKLRNfHKLRBtJ6Y‹LRF:SoD6UWVPJ8HKL]DGF‚J
ƒ

DGp:HhHKn:^Ž/

“
ï

Ä�LMFOBtYRpO_OLMF:•XHKn:^ŽF~pOV
ƒ

^tUhD6S'NfHKJ8Hf^aNtŠ

HfUWJ6F[NKL]HKL]DGFON0J6FO_`ušFOJ6Y–NfHKJ8Hf^aNÿÆ‰k0gjn:^��~Ì%lBÑ�k	j�� LRN•pONK^a_`HfDqNfbs^aBtL]STyqHKn:^—/

“
ï

LRFvJXHf^Ex’HdSoD6UWV HKn[J8H0BtJ6F

ƒ
^hUK^aJ6_

ƒ
yqJ�•6UWJ8b[n`_OUWJa„•LMF:•rHfD~DGY2NKpOBWnvJ6NS¿dUWJ8b[nb•dL�
X;Â9E”8@Úk
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�C/;58(+@-:bf

cˆF�J6_O_OL]HKLRDGF<HfD‚HKn:DGNK^qNWn:D…„•F�LRF�/‡L]•Gp:UK^`?’k•5’ŠZ/

“

� J6YRNfD�bOUKDA\’LM_:^aN—HKn:^qbOUKD6•6UWJ6V ��Ì%lSÑhË �`mXk	mXÄ9Ï%m8Š

„•n[LRBWn
HKJ8{6^aNjHz„‹DP_O^tHf^tUWVPLRFOLMNfHKLRB•/

“
ï

N'J6FO_
UK^tHKp:U‰FONZHKn:^h/

“
ï

UK^tbOUW^aNf^aFIHKLMF:•‘HKnO^•YRJ6F:•GpOJ8•6^h_OLÂÛs^tUK^aFOBE^

ƒ
^tH×„Z^t^aF`HKnO^•uOUWNfH'J6FO_`HKn:^¿Nf^aBEDGFO_vLRF:b[p:H'/

“
ï

NtkmgjnOLMN'BtJ6F
ƒ

^•pONf^a_}SoD6U•YRJ6F:•Gp[J8•6^¿BEDGV�b[J8UWLMNfDGF†k

…i˜.ÅI‰i’²’)Ž

“J”

�™^Ex:g–D’DGYRNC;Â9aðA@™LRN´J‘u[FOL]Hf^EÁ×NKHKJ8Hf^dY]^Ex:LRBtJ6YšHfD~DGYR{’L]HtŠ’„•nOLMBWnPb[UKD…\ŒLR_:^aN‹J‘Nf^tHZD6S™bOUWD6•6UWJ6VPN‹STD6U

BEDGF~\6^tUKHKLRF:•‘nOL]•GnŒÁ×Y]^t\6^aYŒYRLMF:•GpOLRNfHKLMB´_:^aNKBEU‰L]bOHKL]DGFON‡J6FO_�BEDGF~Hf^ExŒHˆÁÚSTUK^t^0UK^t„jUWLRHf^ZU‰pOY]^aN�LRF~HfDh/

“
ï

Ntk‡c˜HmLRN
ƒ

pOLMY]H

DGF�/

“

�¾Š‡J6FO_ÇLRN¿pONK^tSopOY´STD6U—•6^aF:^tUWJ8HKLMF:•vHKn:^
YRJ6F:•GpOJ8•6^qJ6N—J•NfHfU‰LRF:•`UK^tb[UK^aNf^aF~HKJ8HKL]DGF†kv/:D6Ur^Ex:J6V�b[Y]^6Š

•GL]\6^aF
J¿/

“
ï

J6FO_ŽJ•u[YR^•VPJ8bOb[LMF:•hHfUWJ6FONKLRHKL]DGFPF’pOV
ƒ

^tUWNmHfD—YRJ
ƒ

^aYRNaŠ6HKn:^•bOUWD6•6UWJ6V�ö$õ
�hunþI� þ;ÿ�úZ÷q�PÉqLMNmpONf^a_

HfDP„•UWL]Hf^hHKn:^•YRJ6FO•GpOJ8•6^•D6S�J6F`J6BEyŒBtYRLRB•/

“
ï

HfDXJ�Hf^ExŒHju[Y]^6k

�
—

v

•q¤���•��

”

¿dUWJ8b[n�•CL�
�;Â9E”8@¿LRNqJ�•6UWJ8b[n¼_:UWJ…„•LRF:•�HfD’DGYCSTD6U}BEUK^aJ8HKLRFO•:Šd_OLMNfb[YRJ…y’LRFO•:Š'u[Y]Hf^tUWLRFO•ÇJ6FO_

LRF~Hf^tUWJ6BEHKLRFO••„•L]HKn••6UWJ8b[nONtk

“

LRFOBE^‹/

“

� _:D~^aN2F:D6H2n[Ja\6^‹J6F—LRF~Hf^t•6UWJ8Hf^a_‘\’LRNWpOJ6YRLRNKJ8HKLRDGFCSoJ6BtLRYML]H×y6Š„¿dUWJ8b[nb•dL�


LRN�pONK^a_
LMF
BEDGFY�fpOBEHKLRDGFŽ„0L]HKnŽ/

“

� HfD�•6^aF:^tUWJ8Hf^•J—•6UWJ8b[n[LRBtJ6Y¤UK^tbOUK^aNf^aF~HKJ8HKL]DGFqD6SlJ—/

“
ï

k:/:D6Uj^Ex:J6V�b[Y]^6Š

HKJ8{ŒLRF:•CHKn:^�DGp:Hfb[pOH2SoUKDGV �~Ì%lBÑ�k	j��¼Ä�Nf^t^j/‡L]•Gp:UW^�?’k•5GÆ‰Š~HKn:^�bOUKD6•6UWJ6V ���]ÿ†LMNlp[Nf^a_—HfD•BEUK^aJ8Hf^jJCi2DGNKH

“

BEUWL]bOH

\6^tUWNWL]DGF}D6S�J�/

“
ï
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Consumer Merchant

TradingOptions.req
TradingOptions.ind

TradingOptions.res
TradingOptions.cnf

TradingResult.req
TradingResult.ind

Consumer Merchant

( a ) Consumer's selection response required ( b ) Consumer's selection response not required

TradingOptions.req
TradingOptions.ind

TradingResult.req
TradingResult.ind

TradingOffer.req
TradingOffer.ind

TradingOffer.req
TradingOffer.ind

IOTS Provider IOTS Provider
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Consumer Payment Handler

PayResult.req (fail)
PayResult.ind (fail)

( a )  with a payment retry and no payment data exchange ( b )  with a payment data exchange and no payment retry

PayInvoke.req
PayInvoke.ind

IOTS Provider Consumer Payment Handler

PayData.req
PayData.ind

PayData.res
PayData.cnf

PayResult.req (ok)
PayResult.ind (ok)

PayInvoke.req
PayInvoke.ind

IOTS Provider

PayResult.req (ok)
PayResult.ind (ok)

PayRetry.req
PayRetry.ind
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Consumer Payment Handler

( a )  Delivery provided by the Delivery Handler.

PayInvoke.req
PayInvoke.ind

Delivery.res
Delivery.cnf

Consumer Delivery Handler

Delivery.req
Delivery.ind

Delivery.res
Delivery.cnf

Delivery.req
Delivery.ind

PayResult.req
PayResult.ind

IOTS Provider

( b )  Delivery provided by the Payment Handler.

IOTS Provider
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( a )  successful authentication on first attempt ( b )  with authentication retry

Authenticator Authenticatee

AuthResult.ind (ok)AuthResult.req (ok)

Authentication.req
Authentication.ind

Authentication.res
Authentication.cnf

IOTS Provider

Authenticator Authenticatee

AuthResult.ind (ok)AuthResult.req (ok)

Authentication.req
Authentication.ind

Authentication.res
Authentication.cnf

IOTS Provider

AuthRetry.req
AuthRetry.ind

AuthResult.req (fail)
AuthResult.ind (fail)
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( a )  Cancelled by the Consumer

Consumer Merchant

Cancel.req Cancel.ind

IOTS Provider

( b )  Cancelled by the Merchant

Consumer Merchant

Cancel.ind Cancel.req

IOTS Provider

( c )  Cancelled by both Consumer  and Merchant

Consumer Merchant

Cancel.req Cancel.req

IOTS Provider

( d )  Cancelled by the IOTS Provider

Consumer Merchant

Cancel.ind Cancel.ind

IOTS Provider

TradingOptions.ind

TradingOptions.cnf

TradingOptions.ind

TradingOptions.res

TradingOptions.ind
TradingOptions.req

TradingOptions.ind

TradingOffer.ind
TradingOffer.req

TradingOffer.ind
TradingOffer.req

TradingOffer.ind
TradingOffer.req

TradingOffer.ind
TradingOffer.req

TradingOptions.req
TradingOptions.req

TradingOptions.req
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[ sm=IDLE orelse
  sm=AUTor_FIN ]
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[ sc=IDLE orelse
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TradingOptions.res
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[ sc=OFR_PROC orelse
  sc=AUTor_FIN ]

TradingOptions.cnf
TOcnf

TradingResult.ind
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q^^[trdoptions(t,r)]trdoptions(t,r)::q

OFR_WAIT

OFR_FIN

q^^[trdresult(p,d)]trdresult(p,d)::q

OFR_PROC

OFR_PROC

sc

OFR_WAIT

OFR_WAIT

OFR_FIN

sc

if r = Yes
then OFR_PROC
else OFR_WAIT

sm

if r = Yes 
then OFR_WAIT
else OFR_PROC

trdselection::qq^^[trdselection]

qq

qq

qq

(p, d)if p=one then (NA, d) else (Pay1, d)

case t of Purchase => (one, d)
            |  Refund => (one, ndlv)
            |  Deposit => (one, ndlv)
            |  Withdrawal => (one, ndlv)
            |  ValueExchange => (two, ndlv)
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C_SAP

CState

P I/O P_SAP

PState

P I/O

IDLE

PayData.req
PDreq

[ sp=DLV_WAIT
  orelse
  sp=PAY_PROC ]

PayData.ind
PDind

[ sc=DLV_PROC
  orelse
  sc=PAY_WAIT ]

PayData.res
PDres

PayInvoke.req
PIreq

[ sc=OFR_FIN orelse
  sc=PAY1_FIN orelse
  sc=AUTor_FIN2 ]

PayData.cnf
PDcnf

PayInvoke.ind
PIind

[ sp=IDLE orelse
  sp=PAY1_FIN orelse
  sp=AUTee_FIN ]

PayResult.ind
PRSind_s

PayResult.req
PRSreq_s

ConToPH

SDUQ

1`[ ]
FG

PHToCon

SDUQ

1`[ ]

FG

C_Prmtrs

PNxDT

FG

P_Prmtrs

PNxDT

FG

PayRetry.req
[ sc=PAY_RETRY
  orelse
  sc=PAY_RETRYD ]

PRTreq

PayResult.ind

[ sc=DLV_PROC
  orelse
  sc=PAY_WAIT ]

PRSind_f

PayRetry.ind
[ sp=PAY_RETRY
  orelse
  sp=PAY_RETRYD ]

PRTind

PayResult.req

[ sp=DLV_WAIT
  orelse
  sp=PAY_PROC ]

PRSreq_f

if sp=DLV_WAIT
then DLV_KEEP
else PAY_WAIT

q^^[paydata]paydata::q

if sc=DLV_PROC
then DLV_KEEP
else PAY_PROC

PAY_PROC

sp

case (n, d) of 
  (NA, ndlv) => STOP
| (NA, pdlv) => DLV_PROC
| (NA, ddlv) => STOP
| (Pay1, ndlv) => PAY1_FIN
| (Pay2, ndlv) => STOP

case (n, d) of 
  (NA, ndlv) => STOP
| (NA, pdlv) => DLV_WAIT
| (NA, ddlv) => PAY_FIN
| (Pay1, ndlv) => PAY1_FIN
| (Pay2, ndlv) => STOP

PAY_WAIT

PAY_WAIT

if d=pdlv
then DLV_WAIT
else PAY_PROC

sp

PAY_PROC

paydata::q

sc

q^^[paydata]

if n=Pay1
then
(Pay2, d)
else
(n, d)

sc

if d=pdlv 
then DLV_PROC
else PAY_WAIT

PAY_WAIT

PAY_PROC

qq

qq

qq

(n, d) (n, d)
payresponse
(CompletedOk)::q

q

q^^[payresponse
  (CompletedOk)]

q

payrequest(n,d)::qq^^[payrequest(n,d)]

if sp=DLV_WAIT
then PAY_RETRY
else PAY_RETRYD

if sp=PAY_RETRY
then DLV_WAIT
else PAY_PROC

if sc=DLV_PROC
then PAY_RETRY
else PAY_RETRYD

if sc=PAY_RETRY
then DLV_PROC
else PAY_WAIT

sc

sc

sp

spq^^[payretry]

q

payretry::q

q

q^^[payresponse
            (Failed)]

q

payresponse
(Failed)::q

q

(n, d)(n, d)
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  orelse
  sc=AUTor_FIN3 ]

Delivery.ind
Dind_D

[ sd=IDLE orelse
  sd=AUTee_FIN ]

Delivery.cnf
Dcnf_D

Delivery.res
Dres_D

[ sd=DLV_PROC
  orelse
  sd=AUTor_FIN ]

ConToDH
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1`[ ]
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1`[ ]
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Delivery.cnf
Dcnf_P

Delivery.req
Dreq_P

[ sc=DLV_PROC orelse
  sc=DLV_KEEP ]

Delivery.ind
Dind_P

[ sp=DLV_WAIT orelse
  sp=DLV_KEEP ] 
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Dres_P

PHToCon

SDUQ
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ConToPH
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P_SAP

PState

P I/O

C_SAP

CState

P I/O

q^^[dlvrequest] dlvrequest::q sd

STOP

DLV_PROC

sdq^^[dlvresponse]dlvresponse::q

qq

qq

sc sp

STOPSTOP

DLV_WAIT

if sp=DLV_WAIT
then PAY_PROC
else PAY_WAIT

DLV_PROC

if sc=DLV_PROC
then PAY_WAIT
else PAY_PROC

q^^[dlvresponse]dlvresponse::q

qq

q^^[dlvrequest] dlvrequest::q

qq

sc

DLV_WAIT

DLV_WAIT

STOP
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P_SAP

PState

P I/O

Authentication.ind
Aind_C

[ sc=PAY_WAIT
  orelse
  sc=DLV_PROC ]

AuthResult.ind
ARSind_s_C

[ sc=AUTee_WAIT2
  orelse
  sc=AUTee_WAITD ]

AuthResult.ind
ARSind_f_C

[ sc=AUTee_WAIT2
  orelse
  sc=AUTee_WAITD ]

AuthRetry.req
ARTreq_C

[ sc=AUTee_RETRY2
  orelse
  sc=AUTee_RETRYD ]

Authentication.req
Areq_P

[ sp=AUTor_READY
  orelse
  sp=AUTor_READYD ]

AuthResult.req
ARSreq_s_P

[ sp=AUTor_PROC
  orelse
  sp=AUTor_PROCD ]

AuthResult.req
ARSreq_f_P

[ sp=AUTor_PROC
  orelse
  sp=AUTor_PROCD ]

AuthRetry.ind
ARTind_P

[ sp=AUTor_WAIT
  orelse
  sp=AUTor_WAITD ]

Authentication.res
Ares_C

[ sc=AUTee_PROC2
  orelse
  sc=AUTee_PROCD ]

Authentication.cnf
Acnf_P

[ sp=AUTor_WAIT
  orelse sp=AUTor_WAITD ]

PHToCon

SDUQFG

ConToPH

SDUQ

FG

C_SAP

CState

P I/O

PayInvoke.ind
PIind

P_Prmtrs

PNxDT

FG

Delivery.ind
Dind_P

[ sp=AUTor_READY
  orelse sp=AUTor_WAIT ]

C_Prmtrs

PNxDT

FG

sp

if sp=AUTor_WAIT
then AUTor_PROC
else AUTor_PROCD

authresponse::qq^^[authresponse]

if sp=AUTor_READY
then AUTor_WAIT
else AUTor_WAITD

sp

sc

if (sc=PAY_WAIT 
    andalso d=pdlv)
then AUTee_PROCD
else AUTee_PROC2

sc

if sc=AUTee_PROC2
then AUTee_WAIT2
else AUTee_WAITD

q^^[authrequest]

q^^[authresult
        (Failed)]

  q^^[authresult
(CompletedOk)]

authretry::q

authrequest::q

qq

qq

authresult
(Failed)::q

authresult
(CompletedOk)::q

q^^[authretry]

q

q

q

q

q

q

if sc=AUTee_WAIT2
then AUTee_RETRY2
else AUTee_RETRYD

if (sc=AUTee_WAIT2
    andalso d=pdlv)
then DLV_PROC
else PAY_WAIT

if sc=AUTee_RETRY2
then AUTee_WAIT2
else AUTee_WAITD

sc

sc

sc

if sp=AUTor_PROC
then AUTor_WAIT
else AUTor_WAITD

if sp=AUTor_WAIT
then AUTor_PROC
else AUTor_PROCD

sp

sp

IDLE

AUTor_READY

payrequest(n,d)::q

sp

if sp=AUTor_READY
then AUTor_READYD
else AUTor_WAITD

dlvrequest::q

q

(n, d)

(n, d)

if (sp=AUTor_PROC
    andalso d=pdlv)
then DLV_WAIT
else PAY_PROC

q

sp

(n, d)

(n, d)

¾�FLÝ�DHSBÞ�ð‹á@ðE�D476+y98	r*E

2

*

R

(:-�,z7

T

(

U>VXWZ{ZY8[]\

6

.`|

(v}

Ø

é

–#¯8‘‹™Á™Á®ÁÃ]êÈšÉ¼Ç¼OŽ�‘¿˜ƒšˆ“]ºÂ‘‹Ã.¼�%Èš�Ã]¯w™›‘±•1•½®›¯�‘2 

�

ÜÉÞ
4‚ÛPÜÉÞAK0¡œªR¹tKsFG4<Û�ÞES)`ÁÅ5C3ÞAFG>J÷CBEDEF3Þ`ÛPÜ•ÞÅÛxS
Å547>)FÀ¡

Û)F%Q�4y>t}8¢�c�9€—wQ�4 çXQ`ÛPÜ�ûÅáCâ32�}½2’Å5476º}7~0[Z„tV�91âN<2Å	Ý�Þ
>�Å�SBÞ�Þ
4•Å�ç�à<Þ
6�Þ‹çyD'Û:ÛPÜÉÞEr¿Å�S
ÞUF]43C�Q�4*B@FGC§ÛŽ?…FLÛPÜ¿Þ¬Å5C+Ü

Q`ÛPÜÉÞES½á�¯
`A}8¢�c�9€—�Q�4p<�Å	Ý�Þ/ûÅá1â$2Z}�2fQ�CECED7S�>MÞ�ÛPÜ•Þ…K�¡œªH¹…K{FG4<Û�ÞES)`›Å5C3ÞƒÞ
4<Û�ÞES�>Dö5HÉø�I�J ô�F‹ö�BEnwFG476yFGC�Å	Û)FG4'Ý/ÛPÜÉÞ

KwÅ
rRO°Þ
4<ÛŠ˜ Å54y6•à<ÞES�FG>8Å�ç'Q�DqÛhÛxQÇÅ5D'ÛPÜÉÞ
4<Û)FGC�Å	Û�ÞÅÛPÜÉÞAJ�Q�4y>)D7O°ÞES
Þ�Å�`OÛ�ÞES�ç.Þ
F]4'Ý…6ÉÞ¬à]F%j�ÞESBÞ
6ZÅ Ø�Î3Ù�æ Ñ3ç½ÖCè±Û^[âÐ:Ñ+Ï

çyDqÛ`ç+ÞE`aQ5SBÞ3C�Q�4�Û)FG4�D7FG4qÝf?AFLÛPÜéÛPÜÉÞ‡KwÅ
rRO°Þ
4�Û�<¢Ü•Å5>BÞ�áq°/ÛPÜÉÞES)?AFG>BÞ`Þ%ÛPÜÉÞIQRCECEDHS)S
Þ
47C3ÞIQ5`I}8¢�c�9€—eQ�4g<�Å	Ý�Þ

}7~0[�„…V�9Câ-O�Q�6•Þ¬àG>­ÛPÜÉÞƒKwÅ
rRO°Þ
4<Û…˜ƒÅ5476•à<ÞES-C�Q�4<Û)FG4�D7FG4'Ý�?AFÎÛPÜHQ�D'Û�Å5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)FG4'ÝÏÛPÜÉÞ+J�Q�47>)DyO°ÞES¬á

M Þ�B�ÛMÞ@?sÜyFGCvÜkQ�4ÉÞhQ5`•ÛPÜÉÞ…Ûi?�Qe“Lc�9�— }�ÛxS
Å547>�FLÛ)F%Q�47>”Q�4dçXQ`ÛPÜžûÅáCâ32�}½2£Å5476²“ŠV�:vc •€V�Œ%[p<�Å	Ý�Þ
>…?AFFà:à+ç.Þ

Þ
4•Å�ç2à<Þ
636•ÞE<.Þ
4y67>ŠQ�4‡?sÜ7F]CvÜ3Q�4ÉÞ…Q5`šÛPÜÉÞÇÅ�ç'Q�j�Þ/Ûi?�Q•}8¢�c�9€—\ÛxS
Å547>)FÎÛ)F%Q�47>•Ü�Å5>ŽQRCECEDHS)S
Þ
6#á�¯
`U}�¢�c�9�—wQRCECEDHS�>

Q�4‡<�Å	Ý�Þ/ûÅá1â$2Z}�2•ÞZQ�4•àGrk“Lc�9€— }fQ�4ÏÛPÜ•Þt>BÅ5OhÞ…<�Å	Ý�Þ_C�Å54ùç+ÞsÞ
4•Å�ç2à<Þ
6�ÞR67DÉÞsÛxQzÛPÜÉÞU>�ÛBÅ	Û�ÞUQ5`%ÛPÜÉÞUK�¡œªR¹tK

FG4<Û�ÞES)`ÁÅ5C3Þ�á�¯
`L“Lc�9€— }�Q�4�<�Å	Ý�Þ:û¦á1â$2Z}�2IQ�CECED7S�>†?AFLÛPÜìÛPÜ•ÞL>PÛBÅ	Û�Þ�j�Å�S�FFÅ�ç2à<Þ�Q�R�çXQ�D7476ìÛxQÇö5H§ø'I�J ôEF§ö�BEn_Q5S

ö5H§ø'I�J õ§ö2÷�ø3Þ	ÛPÜÉÞ-K0¡œªR¹…K²FG4<Û�ÞES)`›Å5C3Þ”?…FFàFà‹Þ
4�Û�ÞESDö`HÉø�I�J ô�F‹ö�B�n�BhQ5SDö`HÉø�I�J õÉö�÷�ø<B@Þ5C�Q5S)SBÞ
>)<'Q�4y67FG4'Ý
à%r�á›¯8Û

C�Å54Æç+ÞA>�Þ�Þ
4p`‚S)Q�OõÛPÜÉÞ à%QRC�Å�à7K0¡œªR¹…K{¾ŠªR¹ ÛPÜ•Å	ÛMÞ�Q�47C3ÞTÛPÜ•ÞAK�¡œªR¹tK{FG>NFG4I>�ÛBÅ	Û�Þ ö5H§ø'I�J ôEF§ö�BEn<B�Q5S�>�ÛBÅ	Û�Þ

ö5H§ø'I�J õ§ö2÷�ø�B�Þ�FLÛw?AFFàFà�4ÉÞEj�ÞEShÞ
4<Û�ÞESÏÛPÜÉÞq>PÛBÅ	Û�Þ�BEDEß õÉö�÷�ø²47Q5S\BEDEß ö�F<F‹ú£ç+Þ
C�Å5D7>�Þ�ÛPÜ•ÞãòÇÛ�Ý:Ðˆç½Û�Í Ù<[âÐFÑ+Ï

<7S!FGOpFLÛ)F%j�Þ/Ü•Å5>AÅ�àGSBÞ¬Å56Hr‡Q�CECEDHS�SBÞ
6#áN˜ Þ
47C3Þ`ÞqÛPÜÉÞ>ÛxS
Å547>)FLÛ)FGQ�4e“”c�9�— }eQ�4f<�Å	Ý�Þ3“ŠV�:vc •€V�Œ%[�?AFFà:à@4HQ`ÛAQ�CECEDHS½á

�

ÜÉÞ
4ÏÛPÜÉÞAK�¡œªH¹…K{FG4<Û�ÞES)`›Å5C3Þ…FG>ŠFG4hö5HÉø�I�J ô�F‹ö�BEn+Q5SDö5H§ø'I�J ôEF§ö�BEn<B@Þ	ÛPÜÉÞAQ�4•à%rzÛxS
Å547>)FLÛ)FGQ�4°Þ
4•Å�ç�à<Þ
6

Q�4{<�Å	Ý�Þ_ûÅá1â$2Z}�2·FG>zû”Œ]VEÅ }

\

çXQ`Û�ÛxQ�O S�FLÝ5Ü<ÛhQ5`…¾†FÎÝ�DHSBÞùð‹á@ð�^1Å5476{FLÛ)>+Q�CECED7S)SBÞ
47C3Þ•O�QR6ÉÞ¬àG>ìÛPÜ•Þ‡KwÅ
r±¡

O°Þ
4<Û_˜ Å54y6•à<ÞES…>PÛBÅ�SPÛ)FG4'ÝfÛxQèÅ5D'ÛPÜÉÞ
4<Û)FGC�Å	Û�Þ\ÛPÜÉÞ�JLQ�47>)D7O°ÞES½á Ä¦Ü7F]>ASBÞ
>�D•àLÛ)>AF]4žÛ
?ŽQf67F�¶+ÞESBÞ
4<Ût>�C3Þ
4•Å�S�F%Q�>�á

°U4•ÞqQ�CECED7S�>p?sÜ•Þ
4‘ÛPÜÉÞkK0¡œªR¹tK FG4<Û�ÞES)`ÁÅ5C3ÞoFG>Æö`HÉø'I5J ô�F§ö5B�n

\

F]4767FGC�Å	Û)FG4qÝÖÛPÜ�Å	ÛÆÅ·}7~�[‹¢�9
•�dRž�VNJ�c�9€—‘Ü•Å5>

QRCECEDHS)SBÞ
6'^wÅ5476)ÛPÜ•Þ-Q`ÛPÜÉÞES�?sÜÉÞ
4‚ÛPÜÉÞtK�¡œªR¹tK{FG4�Û�ÞES�`›Å5C3ÞAF]>NFG4hö5HÉø�I�J ô�F‹ö�BEn<B�Þ�FG4w?sÜ7FGC+ÜpC�Å5>�Þ`Þ§çXQ`ÛPÜ‚ÛPÜÉÞ

}7~0[§¢�9
•�dRž�VNJ�c�9€—èÅ5476�ÛPÜÉÞp“ŠV�:;c •�V�Œ%[ J�c�9�—3<7S�F]OpFLÛ)F%j�Þ
>­Ü•Å�j�ÞƒQ�CECED7S)SBÞ
6#á

ÄsÜÉÞ­Ûi?�Qh¹…DqÛPÜÉÞ
4�Û)F]C�Å	Û)F%Q�4p>)C3Þ
4•Å�S!F%Q�>�Å�SBÞ-O�QR6ÉÞ¬àFà<Þ
61ç�r…ÛPÜÉÞ->
Å5O°Þ->�ÞMÛ�Q5`

G

ÜÉÕ�H2Û�Ñ.Õ9ÐÁå�Î§Õ9ÐPÖ�Ñp<7S�FGOpFÎÛ)F%j�Þ

ÛxS
Å54y>)FLÛ)F%Q�47>ƒ?AFLÛPÜéÛ
?ŽQº67F�¶+ÞESBÞ
4<Ûƒ>�ÞMÛ)>hQ5`”K0¡œªR¹…K FG4<Û�ÞES)`ÁÅ5C3Þ3>�ÛBÅ	Û�Þ
>zÛPÜ•Å	Û•Å�SBÞI6ÉÞE•y4•Þ
6gFG4éÛPÜÉÞùà%QRC�Å�àNK�¡

ªR¹tKP¾ŠªR¹�á8tŠÅ5C+Ü{>BÞMÛ+Q5`->�ÛBÅ	Û�Þ
>�F]>h>x<+Þ
CEF%•yC)ÛxQoQ�4ÉÞ‡¹…DqÛPÜÉÞ
4�Û)F]C�Å	Û)F%Q�4‘>)C3Þ
4•Å�S�F%Q’Å5476sF]>h67FG>PÛ)FG4'Ý�D7FG>vÜÉÞ
6

¬5¬
•



`‚S)Q�O ÛPÜÉÞfQ`ÛPÜ•ÞEShçZrëÛPÜÉÞk6yF�¶.ÞES
Þ
4�ÛZÞ
4767F]4'Ý

\

?AFLÛPÜ‘Q5Sp?AFÎÛPÜHQ�D'Û\ÛPÜÉÞËà<ÞMÛ�Û�ÞESÏB7^+Q5`ƒÛPÜÉÞ
F%Sp>�ÛBÅ	Û�Þo4•Å5O°Þ
>MÞ

SBÞE<ySBÞ
>�Þ
4<Û)FG4'ÝGÛPÜ•Å	Û]ÛPÜÉÞsÅ5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4IQ�CECED7S�>�ç+ÞE`aQ5S
Þ

\

?AFLÛPÜHQ�DqÛ-“Ž^†Q5SDÅ�`OÛ�ÞES

\

?…FLÛPÜq“Ž^wÅ>òÇÛ�Ý:Ðˆç½Û�Í Ù<[âÐFÑ+Ï

QRCECEDHS�> Å	ÛsÛPÜÉÞhKwÅ�r�O°Þ
4<Û…˜ƒÅ5476•àFÞES¬áD@�Q`ÛPÜk>BÞMÛ)>AQ5`�K�¡œªH¹…K¼FG4�Û�ÞES�`›Å5C3Þ�>�ÛBÅ	Û�Þ
> Å�S
Þh4ÉÞ�Þ
6ÉÞ
6žÛxQ3O�QR6ÉÞ¬à�ÛPÜÉÞ

Û
?ŽQ_¹tD'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4w>)C3Þ
4•Å�S�FGQ�>†>BÞE<�Å�S
Å	Û�Þ¬à%r`Þ�ç+Þ
C�Å5D7>�Þ:ÛPÜÉÞLKwÅ
rRO°Þ
4�Û�˜ƒÅ5476•à<ÞES�C�Å5474HQ`Û�CvÜ�Å54'Ý�ÞL`aS)Q�O Q�4ÉÞ

>)C3Þ
4�Å�S�F%Q/ÛxQ/ÛPÜÉÞLQ`ÛPÜÉÞES�?sÜÉÞ
4ZÅ5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)FG4qÝƒÛPÜ•Þ-JLQ�47>)D7O°ÞES�D74�à<Þ
>)>8Åƒò`Û�ÝFÐ=ç½Û�Í Ù<[âÐFÑ+Ï�<7S�FGOpFÎÛ)F%j�ÞNQRCECEDHS�>�á

¹tCEC�Q5S�67FG4qÝ
à%r`Þ�ÛPÜÉÞTÝ�D•Å�S�63Q�4hÞ¬Å5C+Ü

G

ÜÉÕ�H2Û�Ñ.Õ9ÐÁå�Î§Õ9ÐPÖ�Ñ3<7S�F]OpFLÛ)F%j�ÞÅÛxS
Å54y>)FLÛ)F%Q�4hÅ	Û]ÛPÜÉÞ…K0¡œªR¹tK{>)<.Þ
CEFG••Þ
>ŠÛi?�Q

>�ÛBÅ	Û�Þ
>LQ5`šÛPÜÉÞ…K0¡œªR¹…K‘FG4<Û�ÞES)`ÁÅ5C3Þ…?TÜÉÞ
4ÏÛPÜ•ÞTÛxS
Å54y>)FLÛ)F%Q�43C�Å54¿ç+ÞsÞ
4�Å�ç�à<Þ
6�Þ‹Å5476¿Þ¬Å5C+Ü•Q5`%ÛPÜÉÞ
>�ÞƒÛi?�Qw>�ÛBÅ	Û�Þ
>

C�Q5S)S
Þ
>x<XQ�4767>­ÛxQpQ�4ÉÞhQ5`ŽÛPÜ•ÞGÛi?�Q3¹tD'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4q>)C3Þ
4�Å�S�F%Q�>�á

ÄsÜÉÞ

G

ÜÉÕ�H�ÚƒÛ�×½Ü�Ý6Õ�Å5476

G

Ü•Õ�H•ÚƒÛ�ÕÁÍ Ùs<yS�FGOpFLÛ)FGj�Þ
>NQ�4•<�Å	Ý�Þìû¦á1â$2Z}�2ÈÅ�SBÞƒO�QR6ÉÞ¬àFà<Þ
6‡FG4 Å�>)FGOIFFàFÅ�S�?XÅ�r

ÛxQGÛPÜÉÞ�Ø�Î�Ù•ÚƒÛ�×OÜ�Ý%Õ]Å54y6•Ø�Î3ÙÉÚ�Û�ÕÁÍ Ùo<7S�F]OpFLÛ)F%j�Þ
>›Q�4w<�Å	Ý�Þƒ}7~0[�„…V�91â�á�¹­ÛŠÛPÜÉÞ”K�¡œªR¹tKŽÞ
Å54

G

Ü•Õ�H•ÚƒÛ�×½Ü
Ý%Õ�[ Í�Û½ã

<7S!FGOpFLÛ)F%j�Þ�FG>UO�QR6ÉÞ¬àFà<Þ
6ÈçZràÛi?�QãÛxS
Å547>�FLÛ)F%Q�47>ƒû-W’TXŒ]VEÅ l }»Å5476�û-W’TXŒ]VEÅ ï }hÞX?sÜÉÞESBÞ\ÛPÜÉÞ°àFÅ5>PÛ�àFÞMÛ�Û�ÞES_Q5`

Þ¬Å5C+ÜþÛxS
Å547>�FLÛ)F%Q�4º4•Å5O°Þ�FG>_D7>BÞ
6�ÛxQqFG4767FGC�Å	Û�ÞZÅf>)D7CEC3Þ
>�>x`‚D�à

\

l!^…Q5S1Å•`›Å5FFàFÞ
6

\

ï!^ƒÅ5D'ÛPÜ•Þ
4�Û)FGC�Å	Û)FGQ�4ºSBÞ
>)D•àLÛ�á

@�Q`ÛPÜàÛxS
Å547>)FLÛ)FGQ�47>-C�Å54Èç.Þ�Þ
4•Å�ç�à<Þ
6f?TÜÉÞ
4ãÛPÜÉÞ+K�¡œªR¹tK¼F]4�Û�ÞES)`ÁÅ5C3Þ+F]>AFG4Ëö5HÉø�I�J ú±ô•ñ±ûpQ5S�ö5H§ø'I5J úˆô�ñˆû5B+á

˜…Q�?XÞEj�ÞES
Þ@ÛPÜÉÞ
F%S”QRCECEDHS)SBÞ
47C3Þ
>-SBÞ
>)D•àLÛ”FG4f6yF�¶.ÞES
Þ
4�Û->�ÛBÅ	Û�Þ•Å5>)>)FLÝ�4yO°Þ
4�Û)>­ÛxQÏÛPÜÉÞhK�¡œªH¹…K¼FG4�Û�ÞES�`›Å5C3Þ�áŽ|kQ5SBÞ

>x<+Þ
CEF%•@C�Å�àFà%r`ÞHF%`¦û-W’TXŒ]VEÅ ï }oQRCECEDHS�>MÞqÛPÜ•ÞhK�¡œªR¹tK·F]4�Û�ÞES)`ÁÅ5C3Þƒ?AF:àFà.Þ
4�Û�ÞES�ö`HÉø'I5J õÉö2÷Oø3Q5S ö5H§ø'I5J õ§ö2÷Oø<B�Þ

FG4y67FGC�Å	Û)FG4'ÝÖÛPÜ•Å	Û‚ÛPÜÉÞqKwÅ�r�O°Þ
4<Û3˜ƒÅ5476•àFÞESpC�Q�4�Û)FG4�DÉÞ
>�?…FLÛPÜëÛPÜÉÞq¹…DqÛPÜÉÞ
4�Û)F]C�Å	Û)F%Q�4µ<¢Ü•Å5>BÞ�án°/ÛPÜÉÞES)?AFG>BÞ`Þ

ÛPÜÉÞpKwÅ�r�O°Þ
4<Û+˜ƒÅ5476•àFÞESƒC�Q�O�<�à<ÞMÛ�Þ
>GÛPÜ•ÞhÅ5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4gQ5`:ÛPÜÉÞ3J�Q�4y>)D7O°ÞESƒDH<XQ�4ÖÛPÜÉÞ�QRCECEDHS)SBÞ
4yC3Þ�Q5`

û-W’TXŒaVEÅ l }�áy¯œ`ŠÛPÜÉÞ+¹tD'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4o<¢Ü•Å5>�Þ�C�Q�O�<�à<ÞMÛ�Þ
>ƒç+ÞE`‚Q5SBÞ>ÛPÜÉÞzò`Û�ÝFÐˆç½Û�Í Ù<[âÐFÑ#ÏkFG>…6•Þ¬àGF%j�ÞESBÞ
6žÛxQÏÛPÜÉÞ

KwÅ
rRO°Þ
4<Û-˜ Å54y6•à<ÞES

\

F9áâÞ�á•û-W’TXŒ]VEÅ l }fQ�CECED7S�>�?AFLÛPÜ3lEYÇç'Q�Dy476ÏÛxQ°ö5H§ø'I�J úˆô�ñ±ûZÅ54763—hç'Q�Dy476)ÛxQ•Y�—7: •�^+Þ

ÛPÜÉÞwK�¡œªH¹…K FG4<Û�ÞES)`›Å5C3Þ�?AFFà:à#Þ
4�Û�ÞESƒB�D<ß õ§ö2÷Oø@Þ7?JÅ5FLÛ)FG4'Ý3`aQ5SƒÛPÜÉÞzòÇÛ�Ý:Ðˆç½Û�Í Ù<[âÐFÑ+Ï2á…°ƒÛPÜÉÞES)?AF]>�Þ`Þ¢ÛPÜÉÞ�K�¡œªR¹tK

FG4<Û�ÞES)`ÁÅ5C3Þ”?AFFàFà±Þ
4<Û�ÞES0ú‹ö<n ú±ô•ñ±û¢Þ�C�Q�4<Û)FG4�D7FG4'Ýt?AFLÛPÜzÛPÜÉÞ”<2Å
rRO°Þ
4�ÛŠDy4�Û)FFà<ÛPÜÉÞ�Þ
476wQ5`3ÛPÜÉÞ-KwÅ
rRO°Þ
4<ÛŠ<¢Ü•Å5>�Þ�á

é

–#¯8‘‹™Á™Á®ÁÃ]êËš•¼ ¼OŽ�‘f÷1–.Ã]•

ý

ºÂ‘±•Ç•½®›¯8‘�  Ä¦ÜÉÞLO�Q�6•Þ¬àFàGFG4'Ý…Q5`¢ÛPÜÉÞ�Å�çXQ�j�ÞsÛi?�Qƒ¹…D'ÛPÜ•Þ
4�Û)FGC�Å	Û)FGQ�4�>)C3Þ
4•Å�S�¡

F%Q�>ÇÅ	ÛGÛPÜ•ÞpJLQ�47>)D7O°ÞES_>)F]6ÉÞ�C�Q�4yC3ÞES�47>ƒ¹tD'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4§¡×S
Þ¬àFÅ	Û�Þ
6º<7S�FGOIFLÛ)F%j�Þ�ÞEj�Þ
4<Û)>ƒQ�4�à%r�áh¯„Û_FG>U>)FGOpFFà:Å�S

çyDqÛ…>)FGOp<�à<ÞESÅÛPÜ•Å54àÛPÜÉÞ+OpQ�6ÉÞ¬à:àGFG4'ÝhÅ	ÛƒÛPÜÉÞ+KwÅ�r�O°Þ
4<Û_˜ Å54y6•à<ÞES…>�FG6ÉÞ�á�Ä¦ÜÉÞ�J�Q�47>)D7OhÞES…C�Å54Èç.Þ•Å5D'ÛPÜÉÞ
4§¡

Û)FGC�Å	Û�Þ
6·?sÜÉÞ
4ùÛPÜÉÞoJX¡œªR¹…K FG4�Û�ÞES�`›Å5C3ÞkF]>�FG4rú‹ö<n õÉö�÷�øgQ5S‚B�DEß ú±ô•ñ±û•áN°U4‘QRCECEDHS)S
Þ
47C3ÞfQ5`TÛxS�Å547>)FLÛ)F%Q�4

ûLc�9�— 2

\

ç'Q`Û�ÛxQ�Oíà<ÞE`�ÛwQ5`t¾†FÎÝ�DHSBÞËð‹á@ð�^+Þ]ÛPÜ•ÞoJ�Q�47>)D7OhÞES�?…FFàFà0Þ
4<Û�ÞESpQ�4ÉÞfQ5`ƒÛPÜÉÞ_Ûi?�Qs¹tD'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4

>)C3Þ
4�Å�S�F%Q�>MÞ”6ÉÞE<+Þ
4767F]4'ÝºQ�45çXQ`ÛPÜ‘ÛPÜÉÞºJD¡œªR¹tK FG4<Û�ÞES)`ÁÅ5C3Þo>�ÛBÅ	Û�Þ’Å5476‘ÛPÜ•Þo6ÉÞ¬àGFGj�ÞES)røÛ
rZ<+Þ�á ¹ çyFG476yFG4'Ý

?AFÎÛPÜgl)b1�w}`û¢Y S_ûA¢#• Å5476²—E��Y�—y: •qFG476yFGC�Å	Û�Þ
>ìÛPÜ•Å	ÛZÅdØ�Î3Ù�æ Ñ3ç½ÖCè±Û^[ Í3Û½ãs<7S�FGOIFLÛ)F%j�Þ°Å5476rÅžò`Û�ÝFÐˆç½Û�Í Ù<[ Í3Û½ã

<7S!FGOpFLÛ)F%j�ÞƒÜ•Å
j�ÞÇç+Þ�Þ
4f>)D•çyOpFLÛ�Û�Þ
6ÆçZr�ÛPÜÉÞhJ�Q�47>)DyO°ÞES¬á�¯
`ÅûLc�9�— 2oQRCECEDHS�>”F]4ÏÛPÜ7F]>Dç@FG4767FG4qÝ'Þ�ÛPÜÉÞhJD¡œªR¹tK

FG4<Û�ÞES)`ÁÅ5C3Þ_?AFFàFà2Þ
4<Û�ÞES ö5H§ø'å<å úˆô�ñˆû5B�ÞZSBÞE<ySBÞ
>�Þ
4<Û)FG4'Ý\ÛPÜ•Å	ÛÅÛPÜÉÞ+J�Q�4y>)D7O°ÞES”FG>Jç+Þ
FG4'ÝZÅ5D'ÛPÜÉÞ
4<Û)FGC�Å	Û�Þ
6ËÅ�`OÛ�ÞES

ÛPÜÉÞGò`Û�ÝFÐˆç½Û�Í�Ù<[ Í�Û½ãÏÜ•Å5>Jç+Þ�Þ
4•>)DÉçyOpFÎÛ�Û�Þ
6#áN°ƒÛPÜÉÞES)?AF]>�Þ`Þ<ÛPÜ•ÞtQRCECEDHS)S
Þ
47C3ÞUQ5`¦ûA¢%mL“{F]4ùÅ54ZrIQ`ÛPÜ•ÞESAçyFG476yFG4'Ý

?AF:àFà�CvÜ•Å54'Ý�Þ�ÛPÜÉÞp>�ÛBÅ	Û�Þ3Q5`:ÛPÜ•Þ‡JD¡œªR¹tK®FG4<Û�ÞES)`ÁÅ5C3Þ)ÛxQdö5H§ø'åEå úˆô�ñ±ûEp•áw¯œ4éÛPÜyFG>ƒC�Å5>�Þ`ÞŽÛPÜÉÞ3J�Q�47>�D7O°ÞEShFG>

ç+Þ
FG4'ÝèÅ5D'ÛPÜ•Þ
4�Û)FGC�Å	Û�Þ
6ÂÅ�`�Û�ÞES…ÛPÜÉÞhØ�Î�Ù'æ�Ñ@ç½ÖCè±Û^[ Í�Û½ã�Þ0Å5476º?AFFà:à†47Q`ÛƒC�Q�4�Û)FG4�DÉÞ�?AFÎÛPÜ�ÛPÜÉÞpKwÅ
rRO°Þ
4�Û+Q5SìÛPÜÉÞ

™ƒÞ¬àGF%j�ÞES�r3<¢Ü�Å5>�ÞƒD74<Û)FFà#Å5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4oC�Q�O�<�à<ÞMÛ�Þ
>�á

�

ÜÉÞ
4ÏÛPÜÉÞ…JD¡œªR¹tKsFG4<Û�ÞES)`ÁÅ5C3ÞAFG>ŠF]4°ö`HÉø�åEå ú±ô•ñ±û�pUQ5SŠö5H§ø'åEå úˆô�ñ±û`B�Þ`ÛxS
Å547>)FÎÛ)F%Q�4‚û”Œ]V�l 2fF]>wÞ
4•Å�ç�à<Þ
6#á

¹…`�Û�ÞES+FLÛ…QRCECEDHS�>
Þ%ÛPÜÉÞIJ�Q�47>)DyO°ÞES_>�ÛBÅ�SPÛ)>U?JÅ5FLÛ)FG4'Ý•`‚Q5SGÛPÜÉÞ°Å5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�48SBÞ
>�D•àLÛt`aS)Q�O ÛPÜ•ÞwKwÅ�r�O°Þ
4<Û

˜ƒÅ5476•à<ÞES½á�¯œ`�Å54�~�áCâ32ZŒ]V�lMá�: â+�

Ÿ

~�c�: VE—E
†ªR™U«5Å�<7<+Þ¬Å�S�>8Å	Û•ÛPÜÉÞ:Ü•Þ¬Å56+Q5`¢ÛPÜÉÞ�z�DÉÞ
DÉÞLFG4‡}hg�•Xd�2’dR9�Þ5ÛxS
Å54y>)FLÛ)F%Q�47>

û-W’T'c�9�— ï 25Å5476éÛPÜÉÞ
4îû-WX•›ŒaVEÅ 2‘?…FFàFà†Q�CECED7S
Þ›O�QR6ÉÞ¬àFà]FG4'Ý Å5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4gS
ÞMÛxS)r|çZr�ÛPÜÉÞ‡JLQ�47>)D7O°ÞES½á

°ƒÛPÜ•ÞES)?AFG>�Þ`Þ’F%`ƒû-W’T'c�9€— l 2sQRCECEDHS�>MÞ�ÛPÜ•ÞpJLQ�47>)D7O°ÞESt?AFFà:à�C�Q�O�<�àFÞMÛ�ÞzÛPÜ•Þ•Å5D'ÛPÜ•Þ
4�Û)FGC�Å	Û)FGQ�4 Å5476eSBÞ
>)D7O°Þ

ÛPÜÉÞ�<yS)Q�C3Þ
>�>U?AFLÛPÜ7FG4àÛPÜÉÞ

\

Q5S�FÎÝ�FG4•Å�àa^…KwÅ
rRO°Þ
4<ÛƒQ5Sh™ƒÞ¬àGF%j�ÞES)ro<¢Ü•Å5>�Þ�á�¹t>_>x<+Þ
CEF%••Þ
6’ç�ràÛPÜÉÞpF]47>)C�S�F%<¢Û)F%Q�4

Q�4žÛPÜÉÞ�Å�S�C_`‚S)Q�Oäû-W’T'c�9€— l 2éÛxQf2 T'û-}hÞHQ�4qQRCECEDHS)S
Þ
47C3ÞƒQ5`sû-W’T'c�9�— l 2•ÞqÛPÜÉÞwJD¡œªR¹tK¼FG4<Û�ÞES)`ÁÅ5C3Þƒ?AFFà:à

SBÞMÛ)D7S�4�ÛxQ)ÛPÜÉÞƒ>
Å5O°Þh>�ÛBÅ	Û�Þ

\

BEDEß ú±ô•ñ±û�Q5Ssú‹ö<n õÉö�÷�ø7^ŠÅ5>A?sÜÉÞ
4_ÛPÜÉÞ1Å5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4q>�ÛBÅ�SvÛ�Þ
6#á

¬5¬�•



•

®Áº»”w™Á®jiwœ
šÉ¼�®P–.Ãè–�—]š

ý

¼�Ž]‘§Ã.¼O®›œ
šÉ¼O®›–.Ã�k
•�‘‹™›šÉ¼O‘±¯è•�¼OšÉ¼½‘‹•�  |dÅ�<y<yFG4'ÝLQ5`§Å5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4§¡×SBÞ¬à:Å	Û�Þ
6h>�ÛBÅ	Û�Þ
>

ç+ÞMÛi?XÞ�Þ
4�ÛPÜÉÞGûÅáCâ32�}½2e<�Å	Ý�Þ`Å5476_ÛPÜÉÞÇà%QRC�Å�à½JD¡œªR¹tK5Å5476fK0¡œªR¹…K·¾�ªH¹…>”>PÜ7Q�?A>­ÛPÜ•Å	Û­ÛPÜÉÞ`àGQ�C�Å�à½JD¡œªR¹tK

¾ŠªR¹ Ü•Å5>GÛ
?ŽQeO�Q5SBÞI>PÛBÅ	Û�Þ
>�á•°U4•ÞpFG>`ö5H§ø'å<å ôEF§ö5B�noDy>�Þ
6£Å�`OÛ�ÞES1ÅËØ�Î�Ù'æ Ñ3ç½ÖCè±Û^[ Í�Û½ã çyDqÛƒç+ÞE`‚Q5SBÞ¿Åãò`ÛSI

ÝFÐ=ç½Û�Í Ù<[ Í�Û½ã•<7S�FGOpFÎÛ)F%j�ÞƒFG>t>)DÉçyOpFÎÛ�Û�Þ
6#ásÄ¦ÜÉÞ�Q`ÛPÜÉÞES_FG>ƒö`HÉø'å<å ô�F§ö5B�n�BqD7>BÞ
6ÈÅ�`OÛ�ÞES�ç'Q`ÛPÜo<7S�F]OpFLÛ)F%j�Þ
>¦Ü�Å
j�Þ

ç+Þ�Þ
4‘>)DÉçyOIFLÛ�Û�Þ
6#á

�

ÜÉÞESBÞ¬Å5>wQ�4{<�Å	Ý�Þ�ûÅáCâ32�}½2•Þ†?AFLÛPÜøÛPÜÉÞ‡F]4H`aQ5S!OhÅ	Û)F%Q�4gQ5`ƒÅ54µ~�áCâ32ZŒ]VEÅqá€V�l�â�ªR™U« FG4

<�à:Å5C3Þk}hg�•Xd�2’dR9 Å54y6éÛPÜÉÞI6ÉÞ¬à]F%j�ÞES)rÖÛir�<.Þ

\

—�^UFG4º<2àFÅ5C3Þf2 }›Œ×„sâ0ŒGlMÞ†FLÛƒFG>ƒ4HQ`Û+4ÉÞ
C3Þ
>)>BÅ�S)r�ÛxQeFG4�ÛxS�Q�67DyC3Þ

çXQ`ÛPÜ ö5H§ø'å<å ôEF§ö5B�ndÅ5476 ö5HÉø�åEå ô�F‹ö�BEn<Bo>�ÛBÅ	Û�Þ
>¬á�|kQ5SBÞI>)<.Þ
CEFG•yC�Å�àFà%r`Þ�ÛPÜÉÞIJLKŽM O�QR6ÉÞ¬à�D7>�Þ
>/ÛPÜ•Þ�`aQ
àÀ¡

à%Q�?AFG4'ÝpF]4H`aQ5S!OhÅ	Û)F%Q�4�ÛxQ3SBÞE<�àFÅ5C3Þ�ö5HÉø�åEå ô�F‹ö�BEn@ÞH?sÜ7F]CvÜqC�Q�O�<yS�FG>�Þ
>ÅÛPÜ•Þ+>�ÛBÅ	Û�Þ•ú‹ö<n õÉö�÷�ø@Þ'ÛPÜÉÞ+6ÉÞ¬à]F%j�ÞES)r

Û
rZ<+ÞqY�—y: •èÅ5476þÛPÜÉÞÆÅ�S)S�F%j�Å�à�Q5`­ÛPÜÉÞ3~<á1â$2�Œ]VEÅ¢á�V�l�âhªR™U«=`aS�Q�O }hg�•Xd�2’dR9ˆá•¯œ4y>�Û�Þ¬Å56gQ5`�ö5HÉø�åEå ô�F‹ö�BEn<B�Þ

ÛPÜÉÞwJLKNM O�QR6ÉÞ¬à’D7>�Þ
>ÅÛPÜ•ÞƒFG4H`‚Q5S�OhÅ	Û)F%Q�4•Q5`•ÛPÜÉÞƒ>�ÛBÅ	Û�Þ>BEDEß ú±ô�ñˆûIDH<XQ�4èÅ�S)S�F%j�Å�à'Q5`ŽÛPÜ•Þ+~<á1â$2�Œ]VEÅ¢á�V�l�â�á

þ°¼OŽ�‘±•

ž ý

¼OŽ�‘§Ã.¼O®›œ
šÉ¼O®›–2Ãn˜�Ž�š••¬‘|˜ƒš•ê�‘‹•

Ä¦Ü•Þ�Q`ÛPÜ•ÞES�`aQ�DHSŠ>�DÉç7<�Å	Ý�Þ
>†Q5`@ÛPÜÉÞÅûÅá1â$2�V�9Câ�c b
~1â!c dR9A<�Å	Ý�Þ`ÞˆÅ5>�>PÜHQ�?A4�FG4w¾�FLÝ�DHSBÞ
>�ð‹á;¢/ÛxQ�ð‹áG¬
AEÞ�C�Q5S)SBÞ
>x<XQ�476

ÛxQàÛPÜÉÞp`‚Q�DHS+¹tD'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�48<3Ü•Å5>�Þ
>ƒ?TÜÉÞESBÞ)ÛPÜÉÞ•J�Q�47>)D7OhÞES`Å5D'ÛPÜÉÞ
4<Û)FGC�Å	Û�Þ
>�Q5S+FG>`Å5DqÛPÜÉÞ
4�Û)F]C�Å	Û�Þ
6»ç�r

ÛPÜÉÞ�|dÞES�CvÜ•Å54<ÛUQ5STÛPÜ•Þ+™ƒÞ¬àGF%j�ÞES)rq˜ƒÅ5476•àFÞES¬ástŠÅ5C+ÜeQ5`ŠÛPÜÉÞ
>�Þ�`aQ�DHSt<�Å	Ý�Þ
>UFG>…O�Q�6•Þ¬àFà<Þ
6qFG4ÈÅ3>�FGOpFFàFÅ�SA?XÅ�r

ÛxQ�ÛPÜÉÞ_ûÅá1â$2�2�}µ<�Å	Ý�Þ

\

¾�FLÝ�DHS
Þ ð‹á�¡5^1Å5476‘FG>�4HQ`Ûw6ÉÞ
>)C�S�F<ç+Þ
6²FG4²6•ÞMÛBÅ5FFàŠÞ�BHC3ÞE<qÛ\ÛPÜÉÞfO�QR6ÉÞ¬àFàGF]4'ÝfQ5`¦ÛPÜÉÞ

FG4yFLÛ)FFÅ	Û)F%Q�4£Å54y6sC�Q�O�<�àFÞMÛ)F%Q�4gQ5`�Þ¬Å5C+Ü{¹tD'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4²<¢Ü•Å5>BÞ�áq¹ àG>)Q'ÞhÛPÜÉÞ•O°Þ¬Å547F]4'ÝqQ5`ÅÛPÜÉÞ3<7S�FGOpFÎÛ)F%j�Þ

ÛxS
Å54y>)FLÛ)F%Q�47>+Q�4øÛPÜÉÞ
>�Þ•<�Å	Ý�Þ
>ZÅ�SBÞf>)FGOpF:àFÅ�SìÛxQ�ÛPÜHQ�>�Þ‡Q�4{<�Å	Ý�Þ�ûÅá1â$2�2�}šÞ8Þ�BHC3ÞE<qÛ\ÛPÜ•Å	Û…ÛPÜ•Þ�ÛxS
Å54y>)FLÛ)F%Q�47>

Ü•Å�j�Þ�ÛPÜ•Þ
F%S+4•Å5OhÞ
>�Þ
476yFG4'Ýq?AFÎÛPÜþÛPÜÉÞùà<ÞMÛ�Û�ÞES•1 Q5S‡“ SBÞE<7SBÞ
>BÞ
4�Û)>…ÛPÜÉÞI<yS�FGOpFLÛ)FGj�Þ�Q�CECEDHS�SBÞ
47C3Þ
>•Å	Û>ÛPÜÉÞ

|dÞES�CvÜ�Å54�Û…Q5S¦ÛPÜÉÞh™ƒÞ¬àGF%j�ÞES�r‡˜ƒÅ5476•à<ÞES½á

M_SAP

MState

P I/O

Authentication.req
Areq_C

AuthResult.req
ARSreq_C

AuthRetry.ind
ARTind_C

Authentication.ind
Aind_M

AuthResult.ind
ARSind_M

AuthRetry.req
ARTreq_M

Authentication.cnf
Acnf_C

Authentication.res
Ares_M

ConToMer

SDUQ

FG

MerToCon

SDUQFG

C_SAP

CState

P I/O

OFR_WAIT

AUTee_WAIT

q^^[authresponse]authresponse::q

AUTee_PROC

AUTee_PROC

OFR_PROC

AUTor_WAIT

AUTor_WAIT

AUTor_PROC

authrequest::q

authresult(ps)::q

q^^[authretry]

q^^[authrequest]

qq

qq

q^^[authresult(ps)]

authretry::q

q

q

q

q

if ps=Failed
then AUTor_WAIT
else AUTor_FIN

AUTor_PROC

AUTor_PROC

AUTor_WAIT

             if ps=Failed
 then AUTee_RETRY
       else OFR_WAIT

AUTee_WAIT

AUTee_WAIT

AUTee_RETRY

¾�FLÝ�DHSBÞ�ð‹á;¢E�5476+y98�EUT

2

*

R

(:-�,…7

T

(

U>VXWZ{°Y8[]\

6

.`|

(v}

Ø

M_SAP

MState

P I/O

Authentication.res
Ares_C

AuthRetry.req
ARTreq_C

AuthResult.ind
ARSind_C

Authentication.cnf
Acnf_M

AuthRetry.ind
ARTind_M

AuthResult.req
ARSreq_M

Authentication.ind
Aind_C

Authentication.req
Areq_M

ConToMer

SDUQ

FG

MerToCon

SDUQFG

C_SAP

CState

P I/O

AUTor_WAIT

AUTor_WAIT

q^^[authrequest]authrequest::q

AUTor_PROC

IDLE

AUTee_PROC

AUTee_WAIT

IDLE

AUTee_PROC

authresponse::q

authretry::q

q^^[authresult(ps)]

q^^[authresponse]

qq

qq

q^^[authretry]

authresult(ps)::q

q

q

q

q

AUTee_WAIT

if ps=Failed
then AUTee_RETRY
else AUTee_FIN

AUTee_RETRY

AUTee_WAIT

AUTor_PROC

           if ps=Failed
 then AUTor_WAIT
    else AUTor_FIN

AUTor_WAIT

AUTor_PROC

¾�FLÝ�D7SBÞ�ð‹áG¬E­��5476Ny98
T�E

2

*

R

(:-�,z7

T

(

U>VXWZ{•Y8[�\

6

.	|

(v}

Ø

¬5¬
–



ÄsÜÉÞ…J�Q�47>)DyO°ÞESŠC�Å54¿Å5D'ÛPÜ•Þ
4�Û)FGC�Å	Û�ÞsÛPÜÉÞ…|dÞES�CvÜ•Å54<ÛN67D7S�FG4'Ý�Å543°…¶+ÞESŠ<¢Ü•Å5>BÞ

\

>�Þ�ÞA<�Å	Ý�ÞU•XŒ’V�Œ@FG4�¾�FLÝ�¡

DHS
ÞÇð‹á;•�^�áXÄ¦Ü7FG>LFG>LO�QR6ÉÞ¬àFàFÞ
6Æç�rÏÛPÜ•ÞìûÅá1â$2�2Š1À<2Å	Ý�ÞhFG4•¾�FLÝ�DHSBÞ`ð‹á;¢‹áŠÄ¦Ü•ÞƒJLQ�47>)D7O°ÞES-F]47FLÛ)FFÅ	Û�Þ
>:ÛPÜÉÞÇÅ5D§¡

ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4w?TÜÉÞ
4>ÛPÜ•Þ”JD¡œªH¹…K8FG4<Û�ÞES)`ÁÅ5C3Þ�F]>†F]4•ñ
óˆô úˆô�ñˆû

\

Q�4�QRCECEDHS)SBÞ
4yC3Þ�Q5`2ÅZÊ•Í�Î±Ï±ÐFÑÉÒ.Ó�Ô�Õ9ÐPÖ�Ñ•×1[âÐFÑ+Ï'^+Þ

Å5476eC�Q�O�<�àFÞMÛ�Þ
>sÛPÜÉÞ•Å5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4o?sÜÉÞ
4oFLÛAÞ
4<Û�ÞES�>�ö`HÉø�I�J ó.÷CK

\

?sÜ•ÞESBÞ1Å|ÊÉÍ�Î±Ï‹ÐFÑ§Ò.Ó�Ô�Õ9Ð›Ö�Ñ•×
[ Í�Û�×UC�Å54

ç+Þ+>�DÉçyOpFLÛ�Û�Þ
6'^�áA¹­ÛTÛPÜ•Þw|dÞES�CvÜ�Å54�Û_>)FG6•Þ`Þ¢ÛPÜÉÞ•Å5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4º>�ÛBÅ�SPÛ)>t?sÜÉÞ
4žÛPÜÉÞ�|è¡œªR¹tKÆFG4<Û�ÞES)`ÁÅ5C3Þ�FG>

FG4dñ
ó±ô õÉö�÷�øÆÅ5476kC�Q�O�<�à<ÞMÛ�Þ
>”?TÜÉÞ
4qFLÛ”SBÞMÛ)D7S�47>­ÛxQ)ÛPÜ7F]>”>�ÛBÅ	Û�Þ

\

?JÅ5FLÛ)FG4'Ý�`‚Q5SsÅÈÊ•Í�Î±Ï±Ð:Ñ§Ò.Ó�Ô�Õ9ÐPÖ�Ñ�×
[ å
Ñ•æ5^�á

ÄsÜÉÞU|dÞES�C+Ü•Å54�Û”OhÅ�r¿Å�àG>xQZÅ5D'ÛPÜÉÞ
4<Û)FGC�Å	Û�Þ/ÛPÜÉÞƒJ�Q�47>)DyO°ÞESDÅ	Û:ÛPÜÉÞƒç.ÞMÝ�F]4747FG4'Ý_Q5`šÛPÜÉÞ_°t¶.ÞES�<¢Ü•Å5>�Þ`Þ§Å5>

>x<+Þ
CEF%•�Þ
6¿ç�r)ÛPÜÉÞ/ûÅá1â$2�132q<2Å	Ý�ÞUF]43¾�FLÝ�DHS
Þ�ð‹áG¬E­§áXÄ¦ÜÉÞt|dÞES�C+Ü•Å54�Û-F]47FLÛ)FFÅ	Û�Þ
>XÅ5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4‡?sÜÉÞ
4�ÛPÜÉÞ

|Ë¡œªR¹tK{F]4�Û�ÞES)`ÁÅ5C3Þ…F]>�÷1B�DEF3ÞˆÅ54y6pC�Q�O�<�à<ÞMÛ�Þ
>]ÛPÜÉÞƒÅ5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4p?TÜÉÞ
4IFLÛŠÞ
4�Û�ÞES�>Dö`HÉø'I5J ó.÷^K

\

?TÜÉÞESBÞsÅ

Ê•Í�Î±Ï±ÐFÑÉÒ.Ó�Ô�Õ9ÐPÖ�Ñ•×1[ Í�Û½ã�C�Å54 ç+ÞU>)DÉçyOpFÎÛ�Û�Þ
6@^�áNªRFGOpFFà:Å�S
à%r`ÞˆÅ	ÛÅÛPÜÉÞhJ�Q�4y>)D7O°ÞES”>)FG6•Þ`Þ‹Å5D'ÛPÜ•Þ
4�Û)FGC�Å	Û)FGQ�4f>�ÛBÅ�SPÛ)>

?sÜ•Þ
4‘ÛPÜÉÞ8JD¡œªR¹tK FG4<Û�ÞES)`ÁÅ5C3ÞeF]>Ë÷CBEDEFrÅ54y6·C�Q�O�<�àFÞMÛ�Þ
>3?TÜÉÞ
4nFLÛÆÞ
4�Û�ÞES�>ùö5H§ø'å<å ó2÷^K

\

?XÅ5FLÛ)F]4'Ýs`‚Q5SÆÅ

Ê•Í�Î±Ï±ÐFÑÉÒ.Ó�Ô�Õ9ÐPÖ�Ñ•×1[âÐFÑ+Ï'^�á

D_SAP

DState

P I/O

Authentication.req
Areq_C

AuthResult.req
ARSreq_C

AuthRetry.ind
ARTind_C

Authentication.ind
Aind_D

AuthResult.ind
ARSind_D

AuthRetry.req
ARTreq_D

Authentication.cnf
Acnf_C

Authentication.res
Ares_D

ConToDH

SDUQ

FG

DHToCon

SDUQFG

C_SAP

CState

P I/O

IDLE

AUTee_WAIT

q^^[authresponse]authresponse::q

AUTee_PROC

AUTee_PROC

PAY_FIN

AUTor_WAIT3

AUTor_WAIT3

AUTor_PROC3

authrequest::q

authresult(ps)::q

q^^[authretry]

q^^[authrequest]

qq

qq

q^^[authresult(ps)]

authretry::q

q

q

q

q

if ps=Failed
then AUTor_WAIT3
else AUTor_FIN3

AUTor_PROC3

AUTor_PROC3

AUTor_WAIT3

            if ps=Failed
then AUTee_RETRY
     else AUTee_FIN

AUTee_WAIT

AUTee_WAIT

AUTee_RETRY

¾†FÎÝ�DHSBÞ�ð‹áG¬5¬	�5476Ny98�EU�

2

*

R

(­-�,z7

T

(

U>VXWZ{•Y8[�\

6

.`|

(+}

Ø

D_SAP

DState

P I/O

Authentication.res
Ares_C

AuthRetry.req
ARTreq_C

AuthResult.ind
ARSind_C

Authentication.cnf
Acnf_D

AuthRetry.ind
ARTind_D

AuthResult.req
ARSreq_D

Authentication.ind
Aind_C

Authentication.req
Areq_D

ConToDH

SDUQ

FG

DHToCon

SDUQFG

C_SAP

CState

P I/O

AUTor_WAIT

AUTor_WAIT

q^^[authrequest]authrequest::q

AUTor_PROC

DLV_PROC

AUTee_PROC3

AUTee_WAIT3

DLV_WAIT

AUTee_PROC3

authresponse::q

authretry::q

q^^[authresult(ps)]

q^^[authresponse]

qq

qq

q^^[authretry]

authresult(ps)::q

q

q

q

q

AUTee_WAIT3

if ps=Failed
then AUTee_RETRY3
else DLV_WAIT

AUTee_RETRY3

AUTee_WAIT3

AUTor_PROC

           if ps=Failed
  then AUTor_WAIT
     else AUTor_FIN

AUTor_WAIT

AUTor_PROC

¾†FÎÝ�DHSBÞ�ð‹áG¬
AE�5476Ny98N�VE

2

*

R

(­-�,z7

T

(

U>VXWZ{•Y8[�\

6

.`|

(+}

Ø

ÄsÜÉÞ�JLQ�47>)D7O°ÞEStOhÅ
rÈÅ5D'ÛPÜÉÞ
4<Û)FGC�Å	Û�Þ\ÛPÜÉÞ�™ƒÞ¬àGFGj�ÞES)rk˜ƒÅ5476•à<ÞESƒç+ÞE`aQ5SBÞ…ÛPÜÉÞw™ Þ¬à]F%j�ÞES)rf<¢Ü•Å5>BÞ

\

>�Þ�ÞzÛPÜÉÞ

“ŠV�:;c •�V�Œ%[�<�Å	Ý�Þ+FG4f¾�FLÝ�D7SBÞ1ð‹á;–�^”>PÛBÅ�SPÛ)>�áDÄsÜ7FG>”FG>-OpQ�6ÉÞ¬à:à<Þ
6 çZr_ÛPÜÉÞ…ûÅá1â$2�2�“µ<�Å	Ý�Þ�FG4f¾�FLÝ�DHSBÞ�ð‹áG¬5¬�á�Ä¦ÜÉÞ

J�Q�4y>)D7O°ÞESLFG47FLÛ)F:Å	Û�Þ
>DÅ5D'ÛPÜ•Þ
4�Û)FGC�Å	Û)FGQ�43?TÜÉÞ
4ÏÛPÜ•Þ_JD¡œªH¹…K‘FG4<Û�ÞES)`ÁÅ5C3ÞUF]>ŽFG4Æú§ö�n ó.÷^K3Þ§Å5476‡C�Q�O�<�à<ÞMÛ�Þ
>:ÛPÜÉÞ

Å5D'ÛPÜ•Þ
4�Û)FGC�Å	Û)FGQ�4²?TÜÉÞ
4²FÎÛ�Þ
4<Û�ÞES�>Zö`HÉø�I�J ó.÷CK*)

\

?sÜÉÞES
ÞÆÅÖòÇÛ�Ý:Ðˆç½Û�Í Ù<[ Í�Û½ã8C�Å54rç.Þ‡>)DÉçyOIFLÛ�Û�Þ
6@^�áo¹­ÛzÛPÜÉÞ

™ƒÞ¬àGF%j�ÞES�r‡˜ƒÅ5476•à<ÞES->�FG6ÉÞ`ÞÉÅ5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4o>�ÛBÅ�SPÛ)>”?sÜ•Þ
4_ÛPÜÉÞh™ ¡œªR¹tK·FG4<Û�ÞES)`ÁÅ5C3ÞhFG>�÷CBEDEFÆÅ5476fC�Q�Op<�à<ÞMÛ�Þ
>

?sÜ•Þ
4qFLÛ�Þ
4<Û�ÞES�>Aö5H§ø'å<å ó2÷^K

\

?JÅ5FLÛ)FG4qÝ�`aQ5SsÅÏòÇÛ�Ý:Ðˆç½Û�Í Ù<[âÐFÑ+Ï'^�á

ÄsÜÉÞp™ƒÞ¬àGF%j�ÞES)r8˜ƒÅ5476•à<ÞESƒC�Å54ÂÅ�àG>xQËÅ5D'ÛPÜÉÞ
4<Û)FGC�Å	Û�Þ�ÛPÜÉÞ‡J�Q�47>�D7O°ÞESƒ67DHS!FG4'Ý_ÛPÜÉÞp™ƒÞ¬àGF%j�ÞES)rº<¢Ü�Å5>�Þ`Þ]Å5>

>x<+Þ
CEF%•�Þ
6 çZr�ÛPÜÉÞ�ûÅá1â$2Z“L2µ<�Å	Ý�Þ3FG4g¾�FLÝ�DHSBÞùð‹áG¬
A‹áËÄ¦ÜÉÞI™ƒÞ¬àGF%j�ÞES�rº˜ƒÅ5476•àFÞEShFG47FLÛ)F:Å	Û�Þ
>ÇÅ5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4

?sÜ•Þ
4‘ÛPÜÉÞe™s¡œªH¹…K FG4<Û�ÞES)`ÁÅ5C3ÞeFG>3FG4ùB�D<ß úˆô�ñ±û

\

Å�`OÛ�ÞES Åøò`Û�ÝFÐˆç½Û�Í�Ù<[âÐFÑ+ÏnQRCECEDHS�>!^+ÞAÅ5476¼C�Q�O�<�à<ÞMÛ�Þ
>�ÛPÜÉÞ

Å5D'ÛPÜ•Þ
4�Û)FGC�Å	Û)FGQ�4·?sÜ•Þ
4·FLÛhÞ
4<Û�ÞES�> ö5H§ø'I5J ó2÷^K

\

?sÜÉÞESBÞdÅëò`Û�ÝFÐˆç½Û�Í Ù<[ Í3Û�×qC�Å54 ç.Þo>)DÉçyOpFÎÛ�Û�Þ
6@^�áÆ¹­ÛÏÛPÜÉÞ

¬5¬
š



J�Q�4y>)D7O°ÞES->)F]6ÉÞ`ÞÉÅ5D'ÛPÜÉÞ
4<Û)FGC�Å	Û)F%Q�4q>�ÛBÅ�SvÛ)>”?sÜÉÞ
4_ÛPÜÉÞ+JX¡œªR¹…K·FG4�Û�ÞES�`›Å5C3ÞhF]>�F]4fBEDEß õÉö�÷�øÆÅ5476fC�Q�Op<�à<ÞMÛ�Þ
>

?sÜ•Þ
43FLÛŽSBÞMÛ)DHS�4y>•ÛxQzÛPÜ7FG>�>�ÛBÅ	Û�Þ

\

?XÅ5FÎÛ)FG4'Ýh`‚Q5S�Å…ò`Û�ÝFÐ=ç½Û�Í Ù<[ å
Ñ•æZ^�á0Ä¦Ü•Þ…>�ÛBÅ	Û�ÞÇö5H§ø'å<å ó2÷^K+)w6•ÞE•y4ÉÞ
6IF]4)ÛPÜÉÞ

à%QRC�Å�à”JD¡œªR¹tK ¾ŠªR¹ÁF]>+4HQ`Û�D7>�Þ
6�Þ�Å5>wFLÛ�FG>ƒSBÞE<2àFÅ5C3Þ
6»ç�réÛPÜÉÞ�BEDEß õÉö2÷Oø8>�ÛBÅ	Û�ÞèÅ5476øÛPÜÉÞÆÅ�S�S�F%j�Å�àŠQ5`sÅ54

~<á1â$2�ŒaV�lMá�: âN��2’dR„hY�: V§âœVE—R•Už1
AªH™t« `‚S)Q�OÁ<�àFÅ5C3Þ3“¦g�•'d�2’dR9�Q�4f<�Å	Ý�Þ…û¦á1â$2Z“L2wá

uwv:x0v-W XÆ€#}Š‰§{�•ƒ‚f�0€���{r‚Z€+„M{¢�

Ä¦Ü•ÞI2½~Z9�bEV�:H<�Å	Ý�Þ�>PÜHQ�?A4eFG4o¾�FLÝ�D7SBÞ•ð‹áG¬
•‡<7S�Q�jRFG6ÉÞ
>ƒÅ54oQ�j�ÞES)jRF<ÞE? Q5`ZÛPÜÉÞzÛPÜHSBÞ�ÞpJJÅ547C3Þ¬à†<¢Ü•Å5>BÞ
>MÞ2Þ¬Å5C+Ü

FG4Zj5Q
à%jRFG4'ÝfÛi?�Qk67F�¶+ÞESBÞ
4<ÛGÛxS
Å567FG4qÝ3S)Q
àFÞ°Þ
4�Û)FLÛ)FFÞ
>�á•ÄsÜÉÞw<�Å	Ý�ÞIC�Q�47>)F]>�Û)>UQ5`Ž`‚Q�DHS+ªR¹tKÆ<�à:Å5C3Þ
>ÇÅ5476�ÛPÜHSBÞ�Þ

>)D•çy>�Û)FLÛ)D'Û)FGQ�4ÏÛxS
Å54y>)FLÛ)F%Q�47>¬áwÄsÜÉÞU`aQ�DHS…ªH¹…Kµ<2àFÅ5C3Þ
>�Å�SBÞ`àGFG47¸�Þ
6�ÛxQ‚ÛPÜ•Þ_<�àFÅ5C3Þ
>L?AFLÛPÜ_ÛPÜ•ÞU>
Å5O°Þƒ4•Å5O°Þ_Q�4

¢;•-•ŽT ¤N: dR‹�~�:

\

¾†FÎÝ�DHSBÞAð‹álA�^+Þ‹Å54y6…ÛPÜ•ÞÅÛPÜHSBÞ�Þ->)DÉç@>�Û)FLÛ)D'Û)F%Q�4…ÛxS
Å547>�FLÛ)F%Q�47>†C�Q5S)SBÞ
>x<XQ�476\ÛxQGÛPÜ•Þ:ÛPÜ7SBÞ�Þ…JJÅ547C3Þ¬à

<¢Ü�Å5>�Þ
>�á¿tDÅ5CvÜøÛxS
Å547>)FLÛ)FGQ�4éÜ•Å5>ƒFLÛ)>ƒ4�Å5O°Þ

\

>PÜHQ�?A4gFG4£ç'Q
à]6@^A<'Q�>�FLÛ)F%Q�4ÉÞ
6

\

à<ÞE`OÛ!^�Å�çXQ�j�Þ‡FLÛMÞ]Å5476îÜ•Å5>�Å54

Å5>)>)Q�CEFFÅ	Û�Þ
6o>)DÉç7<2Å	Ý�ÞGÛPÜ•Å	ÛAFG>”4•Å5OhÞ
6ËÅ5CEC�Q5S�67FG4qÝ
à%r�á

C_SAP

CState

P I/O

IDLE

M_SAP

MState

P I/O

IDLE

P_SAP

PState

P I/O

IDLE

D_SAP

DState

P I/O

IDLE

Cancel between C. M.

CnlCM

HS
CnlCM#14

Cancel between C. P.

CnlCP

HS
CnlCP#15

Cancel between C. D.

CnlCD

HS
CnlCD#16

¾�FLÝ�DHS
ÞÇð‹áG¬
•E�YE¢t^xS:
ª �

2

*

R

(­-�,>7

T

(

U>VXWZ{°Y8[]\

6

.`|

(v}

Ø

tDÅ5CvÜeQ5`ŠÛPÜÉÞìÛPÜ7SBÞ�Þ+>)D•ç7<�Å	Ý�Þ
>tO�Q�6•Þ¬àG>ÅÛPÜÉÞ…Ý
à%Q�ç�Å�àMç+Þ
Ü•Å�j�FGQ�DHS-Q5`ŠC�Å547C3Þ¬àFà]FG4'ÝhÅ54oQ�4'Ý5Q�FG4'Ý�ÛxS
Å547>BÅ5C�¡

Û)F%Q�4‘>�ÞES�j�FGC3ÞÆç+ÞMÛi?XÞ�Þ
4 ÅºJ�Q�4y>)D7O°ÞES•Å5476{Q�4ÉÞ3Q5`sÛPÜÉÞ�ÛPÜ7SBÞ�Þ‡47Q�4§¡œJ�Q�47>)DyO°ÞES�Þ
4<Û)FLÛ)F<Þ
>�áº˜…Q�?XÞEj�ÞES
Þ•ÛxQ

C�Å�<qÛ)D7SBÞÆÅ�àFà•ÛPÜÉÞI<XQ�>)>�F<ç�à<Þ�C�Å547C3Þ¬àFà:Å	Û)F%Q�4s>)C3Þ
4�Å�S�F%Q�>hF]4þÛPÜÉÞ3¯x°�ÄtªgJLKNM…Þ�?XÞI•yS�>�Ûh4ÉÞ�Þ
6îÛxQoQ�ç¢ÛBÅ5FG4»Å54

Q�j�ÞES
Å�àFàLD7476ÉÞES!>�ÛBÅ54767FG4qÝ�ÛPÜ•Å	Û‚ÜHQ�?ÁC�Å547C3Þ¬àFà:Å	Û)F%Q�47>+Q�CECEDHS)ó�Ã�¥�ô
µ�Ã‚Ã�bþÝ�FGj�Þ
4øÛPÜ•Þ
F%S3Ã%¥
¨�µ�Ãsç+Þ
Ü•Å�j�F%Q�D7S>ÛPÜ•Å	Û

Ü•Å5> ç+Þ�Þ
4k6ÉÞE•@4ÉÞ
6kFG4eª‹Þ
C§Û)F%Q�48¡±á;•‹á;•‹á�@JÅ5>�Þ
6oQ�4žÛPÜ7F]>MÞ7?XÞ>ÛPÜÉÞ
4e67FG>)CEDy>)>¦ÜHQ�?RÛPÜÉÞ…ÛxS
Å547>BÅ5C§Û)FGQ�4o>�ÞES�j�FGC3Þ

C�Å547C3Þ¬à:àFÅ	Û)F%Q�47>AÅ�S
ÞhO�QR6ÉÞ¬àFà<Þ
6•FG4 Þ¬Å5C+ÜkQ5`ŽÛPÜÉÞìÛPÜHS
Þ�Þƒ>)DÉç7<�Å	Ý�Þ
>-Q5`ŽÛPÜ•Þw2’~Z9�bEV�:�<�Å	Ý�Þ�á

ÚË®›•¬œ

ý

•¬•½®›–.Ã –�— •X•�š�Ã�•¬š•œ�¼O®›–.Ã

•

‘±•O­]®›œ
‘ø÷1š�Ã�œ
‘§™›™›šÉ¼�®P–.Ã

JJÅ54yC3Þ¬àFàFÅ	Û)F%Q�4•C�Å54èç+Þ_FG47FLÛ)F:Å	Û�Þ
6¿ç�rùÅzÛxS
Å56yFG4'ÝwS)Q
à<Þ�Þ
4<Û)FLÛir•>)DÉçyOIFLÛ�Û)FG4'Ý•Å�Z�Î�Ñ+å�Û�Ýˆ[ Í�Û½ã�Q5S�ç�rÏÛPÜÉÞ_¯)°�Ä…ª

KNS)Q�jRFG6ÉÞES-6ÉÞ¬à]F%j�ÞES�FG4'ÝZÅ�Z�Î�Ñ+å�Û�Ý=[âÐFÑ+Ï�á�™ƒÞE•y47FLÛ)FGQ�4f¡±á#•ÏÛxQ3¡±á;š�FG4kª‹Þ
C§Û)F%Q�4k¡±á;•‹á;•I>x<+Þ
CEF%`‚r¿Å�àFàXj�Å�àGFG6[Z�Î�Ñ+å�Û�Ý

<7S!FGOpFLÛ)F%j�ÞÇÞEj�Þ
4<Û)>ÇÅ	Û�Þ¬Å5CvÜeQ5`ZÛPÜÉÞ+`aQ�D7STÛxS
Å56yFG4'ÝIS�Q
à<ÞwªR¹tKN>¬á�@XÞ¬à%Q�?ìÞX?XÞ+S
ÞEj�F<ÞE? ÛPÜÉÞ•à%Q�C�Å�à�ç+Þ
Ü•Å
jRF%Q�DHS

Q5`•ÛPÜÉÞGÛxS
Å54y>BÅ5C§Û)F%Q�4k>BÞES)j�F]C3ÞƒC�Å547C3Þ¬àFàFÅ	Û)F%Q�4y>ÅÝ�F%j�Þ
4èç�r_ÛPÜÉÞ
>�Þ_`‚Q�DHSA6ÉÞE•y4yFLÛ)F%Q�47>�á

\

¹­Û0Þ¬Å5CvÜÆà%Q�C�Å�àqÛxS
Å567FG4'ÝUS)Q
àFÞ-ªH¹…KŽÞ�4ÉÞ
FLÛPÜ•ÞES0Å]Z�Î�Ñ+å�Û�Ýˆ[ Í3Û½ã_47Q5SŠÅMZ�Î�Ñ+å�Û�Ýˆ[âÐ:Ñ+Ï�<yS�FGOpFLÛ)FGj�Þ�C�Å54�QRCECEDHS

F%`hÛPÜ•Þ+ªR¹…K¼FG4<Û�ÞES)`›Å5C3Þ+FG>-FG4_ÛPÜÉÞƒF]47FLÛ)FFÅ�àX>�ÛBÅ	Û�ÞÆ÷1B�D<F3Q5S¦ÛPÜÉÞƒ•@4•Å�à’>�ÛBÅ	Û�Þzý
øÉñ
ú.á

\

¹…CEC�Q5S�6yFG4'ÝfÛxQ‡™ƒÞE•y47FÎÛ)F%Q�4e¡±á;•EÞX?sÜÉÞ
4žÛPÜÉÞ�|è¡œªR¹tK FG4<Û�ÞES)`›Å5C3ÞwFG>tFG4’ñ
ó±ô ó2÷^K

\

DH<XQ�4k>�DÉçyOpFLÛ�Û)F]4'Ý

ÅÈÊÉÍ�Î±Ï±ÐFÑ§ÒˆÚ�Û�×½Ü�Ý%Õ�[ Í�Û½ã�^+Þ•Å�Z0Î�Ñ+å�Û�Ýˆ[ Í�Û½ãI<yS�FGOpFLÛ)FGj�ÞtC�Å54747Q`Û-Q�CECED7SAçyD'ÛAÅ�Z�Î�Ñ#å�Û�Ýˆ[âÐFÑ+ÏqC�Å54fQRCECEDHS¬á

\

¹…CEC�Q5S�6yFG4'Ý¦ÛxQt™ ÞE•@47FLÛ)F%Q�4h¡±á#•'Þ�?sÜÉÞ
4ìÛPÜÉÞNK�¡œªH¹…KeFG>½FG4�ú§ö<n�o ó.÷^K

\

DH<XQ�4ƒ>�DÉçyOpFLÛ�Û)F]4'Ý�Å->)D7CEC3Þ
>)>)`‚D•à

ØwÎ3ÙÉÚ�Û�×½Ü�Ý%Õ�[ Í3Û½ã�^+Þ2Å^Z�Î�Ñ#å�Û�Ýˆ[ Í�Û½ãp<7S�F]OpFLÛ)F%j�Þ_C�Å5474HQ`ÛAQ�CECEDHSsçyD'Û�Å^Z�Î�Ñ+å�Û�Ý=[âÐFÑ+ÏfC�Å54qQRCECEDHS¬á

@JÅ5>�Þ
6oQ�4ãÛPÜ•Þ�Å�çXQ�j�Þ`Þ'?DÞ�67FG>)CED7>�>­ÛPÜÉÞhFGO�<2Å5C§Û¦ÛPÜ•Å	ÛsÛPÜ•ÞpÃ�¥�¨
µ�Ã_Z0Î�Ñ+å�Û�Ý�<7S�FGOIFLÛ)F%j�Þ�ÞEj�Þ
4�Û)>ƒÜ•Å�j�Þ+Q�4

ÛPÜÉÞ�ó5Ã%¥�ô
µ�ÃsÛxS
Å56yFG4'ÝžÛxS�Å547>BÅ5C§Û)F%Q�4‘>�ÞES)jRFGC3Þ
>�áº¾�F%S�>�Û+Q5`sÅ�àFà Þ�4HQºC�Å547C3Þ¬àFà:Å	Û)F%Q�4²C�Å54{QRCECEDHSw?sÜÉÞ
4øÛPÜÉÞf|è¡

ªR¹tKµFG4<Û�ÞES)`ÁÅ5C3ÞƒFG>s÷CB�D<Fhç+Þ
C�Å5D7>BÞt4HQ\ÛxS
Å54y>BÅ5C§Û)F%Q�4f>�ÞES)jRFGC3Þ/Ü•Å5>�r�ÞMÛ->�ÛBÅ�SPÛ�Þ
6�Þ747Q5SLC�Å54èÅ54Zr3C�Å54yC3Þ¬àFàFÅ	Û)F%Q�4

¬5¬�¡



QRCECEDHSNQ�4yC3Þ¦ÛPÜÉÞtJD¡œªH¹…K{FG4<Û�ÞES)`›Å5C3ÞsÞ
4�Û�ÞES�>­ý�ø•ñ
ú1ç+Þ
C�Å5D7>�ÞsÛPÜÉÞ-Q�j�ÞES�Å�àFàqÛxS
Å54y>BÅ5C§Û)F%Q�4I>BÞES)j�F]C3Þ¦Ü•Å5>ŠÅ�à%S
Þ¬Å56Hr

Û�ÞES�OIFG4•Å	Û�Þ
6#á�¯�4)Û�ÞES�Op>ŽQ5`X<7S�FGOIFLÛ)F%j�Þ�ÞEj�Þ
4<Û)>MÞÉÅ`Z�Î�Ñ+å�Û�Ý=[ Í�Û½ãhQ5S�Z�Î�Ñ+å�Û�Ýˆ[âÐFÑ#Ïw<yS�FGOpFLÛ)FGj�ÞLO¿Å
rpQRCECEDHSDÅ�`OÛ�ÞES

Å7Ê•Í�Î±Ï±ÐFÑÉÒ.Ó�Ô�Õ9ÐPÖ�Ñ•×1[ Í�Û½ãeQ5S

G

ÜÉÕ�H.Û�Ñ2Õ9ÐÁå�Î§Õ9Ð›Ö�Ñ%[ Í�Û½ãg<7S�F]OpFLÛ)F%j�Þ_Ü•Å5>Zç+Þ�Þ
4µ>)DÉçyOIFLÛ�Û�Þ
6rçZrëÛPÜÉÞk|dÞES�CvÜ•Å54<Û

çyDqÛ ç+ÞE`‚Q5SBÞ°ÅùØ�Î3ÙÉÚ�Û�×½Ü�Ý%Õ�[âÐFÑ#ÏeQ5S`Å_ò`Û�ÝFÐˆç½Û�Í Ù<[ å
Ñ�æ‡F]>t6•Þ¬àGF%j�ÞESBÞ
6ÖÛxQ�ÛPÜÉÞIJ�Q�47>�D7O°ÞES¬á_¯�4ÖÛPÜÉÞw`aQ
àFàGQ�?AFG4qÝ'Þ

?XÞhC�Q�47>)F]6ÉÞESÅÛPÜÉÞh67F%¶.ÞESBÞ
4<Û-C�Å5>�Þ
>A?sÜÉÞ
4fC�Å547C3Þ¬àFà:Å	Û)F%Q�47>”QRCECEDHS¬á

÷1š2Ã]œ
‘§™Á™›šÉ¼O®›–2ÃbaOcUd/e�fhgìš7¼½•�š•¯8®ÁÃ�ên”wŽ�š••¬‘2  Ä¦Ü7FG>USBÞE`›ÞES�>>ÛxQÈÅqC�Å547C3Þ¬à:àFÅ	Û)F%Q�4þÛPÜ�Å	ÛƒQ�CECED7S�>�Å�`OÛ�ÞES1Å

ÛxS
Å56yFG4'Ý8<¢Ü•Å5>BÞžÜ•Å5>hç+Þ�Þ
4¼FG47FLÛ)FFÅ	Û�Þ
6 ç@D'Û°ç+ÞE`aQ5SBÞoFLÛIC�Q�O�<�àFÞMÛ�Þ
>¿Å	Û�ô�¥5©>=7Å{JLQ�47>)D7O°ÞES¿Þ
4�Û)FLÛ
r5Å54765Å

4HQ�4É¡œJ�Q�47>)D7OhÞEShÞ
4�Û)FÎÛir�á»¯�4‘Ý�Þ
4ÉÞES�Å�à ÞÅÛPÜÉÞESBÞ’Å�SBÞk`‚Q�DHS3C�Å5>BÞ
>3?TÜÉÞ
4 ô�¥5©>=‘ÛxS
Å567FG4qÝgS)Q
à<Þ
>‡FG4Zj5Q
à%j�Þ
6·FG4

ÛPÜÉÞ…ÛxS
Å567FG4qÝp<¢Ü•Å5>�Þ•Å�SBÞ1Å�?XÅ�S
Þ…ÛPÜ•Å	Û�ÅIC�Å54yC3Þ¬àFàFÅ	Û)F%Q�4àÜ•Å5>AQRCECEDHS)S
Þ
6²¦	aR¤0´a³<óãÛPÜ•Å	ÛƒÛxS
Å567FG4'Ý�<3Ü•Å5>�Þ�áAÄ¦ÜÉÞ

`‚Q�DHS-SBÞE<ySBÞ
>�Þ
4<ÛBÅ	Û)F%j�Þ�Þ�BÉÅ5O�<�à<Þ
>AC�Å54Ëç+Þh>�Þ�Þ
4oFG4f¾�FLÝ�DHSBÞ+¡±á;šEÞ'?sÜ7FGC+ÜfFFàFàGDy>�ÛxS
Å	Û�Þ
>­ÛPÜÉÞƒ`‚Q�DHSAC�Å54yC3Þ¬àFàFÅ	Û)F%Q�4

>)C3Þ
4�Å�S�F%Q�>�ç+ÞMÛi?XÞ�Þ
4dÅ‡J�Q�47>)D7OhÞESAÅ5476ËÅI|dÞES�CvÜ�Å54�ÛA6yDHS�FG4'Ý\ÛPÜÉÞ+°t¶.ÞES-<3Ü•Å5>�Þ�á

¬�áU°U4ÉÞ/ÛxS
Å567FG4qÝ+S)Q
àFÞt>)D•çyOpFLÛ)>XÅ�Z�Î�Ñ+å�Û�Ýˆ[ Í3Û½ãEÞÉÅ5476 Å5>�ÅwSBÞ
>)D�àLÛMÞ<ÛPÜ•Þt<+Þ�ÞES­ÛxS
Å567F]4'Ý+S�Q
à<Þ_FG>L6ÉÞ¬àGF%j�ÞESBÞ
6

Å^Z�Î�Ñ+å�Û�Ýˆ[âÐ:Ñ+Ï

\

¾�FLÝ�D7SBÞ�¡±á;š

\

Å�^x^�á

A‹áU°U4ÉÞþÛxS
Å56yFG4'Ý‘S)Q
à<Þg>)D•çyOpFLÛ)>èÅiZ0Î�Ñ+å�Û�Ýˆ[ Í�Û½ã�ÞU?sÜÉÞESBÞ¬Å5>žÛPÜÉÞg<+Þ�ÞESãÛxS
Å567F]4'Ý‘S)Q
à<ÞgFG>q6•Þ¬àGF%j�ÞESBÞ
6ßÅ

Z�Î�Ñ+å�Û�Ýˆ[âÐFÑ#ÏrÅ5>°ÅeSBÞ
>)D•àÎÛ+Q5`ƒÅeC�Å54yC3Þ¬àFàFÅ	Û)F%Q�4ùÛPÜ•Å	Û�FG>wFG4yFLÛ)FFÅ	Û�Þ
6ÂçZrøÛPÜÉÞ•¯x°�ÄtªgKNS)Q�jRFG6ÉÞES°Å5476µFG>

FG476ÉÞE<+Þ
476ÉÞ
4<ÛLQ5`hÛPÜ�Å	ÛjZ�Î�Ñ+å�Û�Ýˆ[ Í3Û½ã

\

¾†FÎÝ�DHSBÞ�¡±á;š

\

çX^x^�á

•‹á�@ŽQ`ÛPÜàÛxS
Å567F]4'ÝwS)Q
à<Þ
>->)D•çyOpFLÛ�Z�Î�Ñ+å�Û�Ýˆ[ Í3Û½ãI<7S�FGOIFLÛ)F%j�Þ
>

\

¾�FLÝ�DHSBÞ+¡±á;š

\

C�^x^�á

•Éá�@ŽQ`ÛPÜãÛxS
Å567FG4'Ý+S)Q
à<Þ
>JÅ�SBÞ_6ÉÞ¬àGFGj�ÞESBÞ
6[Z�Î�Ñ+å�Û�Ýˆ[âÐFÑ#ÏI<7S�FGOIFLÛ)F%j�Þ
>MÞ�67DÉÞƒÛxQZÅwC�Å547C3Þ¬à:àFÅ	Û)F%Q�4•FG47FLÛ)F:Å	Û�Þ
6¿ç�r

ÛPÜÉÞƒ¯)°�Ä…ª‡KŠS�Q�jRFG6ÉÞES

\

¾�FLÝ�DHS
Þ+¡±á;š

\

6@^x^�á

÷1š2Ã]œ
‘§™Á™›šÉ¼O®›–2ÃbkOlmlonhprq�pSg�e1f7f7e1fUgts�u š5¼½•�š•¯w®ÁÃ]ê ”wŽ]š••½‘�  Ä¦ÜyFG>USBÞE`›ÞES�>ìÛxQ’ÅqC�Å547C3Þ¬àFàFÅ	Û)FGQ�4þÛPÜ•Å	Û

QRCECEDHS�>�?TÜÉÞ
4 ÛPÜÉÞãÛxS�Å547>BÅ5C§Û)F%Q�4n>BÞES)j�F]C3ÞžÜ•Å5>°ç+Þ�Þ
4nFG4yFLÛ)FFÅ	Û�Þ
6 Å	Ûe¥�³yÃ�b‘¥�³.´kQ5`/ÛPÜÉÞãÛi?�QþÛxS
Å56yFG4'Ý8S)Q
à<Þ

Þ
4<Û)FLÛ)F<Þ
>�?AFLÛPÜ7FG4ÇÅ…C3ÞESPÛBÅ5FG4>ÛxS
Å567FG4'ÝA<¢Ü•Å5>�Þ�á›¯œ4>ÛPÜ7FG>½C�Å5>�Þ`Þ`ÛPÜ•ÞŠ¯x°ÇÄ…ªU<7S�Q�jRFG6ÉÞES�OhÅ�r_SBÞ
C3Þ
F%j�ÞXÅjZ�Î�Ñ+å�Û�Ý=[ Í�Û½ã

`‚S)Q�OÁQ5St6ÉÞ¬àGF%j�ÞESAÅ^Z0Î�Ñ+å�Û�Ýˆ[âÐFÑ+Ï_ÛxQpQ�4ÉÞ�Þ
4�Û)FLÛ
r ç.ÞE`‚Q5SBÞhF]47FLÛ)FFÅ	Û)FG4qÝ…ÛPÜÉÞGÛxS�Å547>BÅ5C§Û)F%Q�4o>�ÞES)jRFGC3Þ`Å	ÛsÛPÜÉÞ_<+Þ�ÞES

Þ
4<Û)FLÛir�áèÄ¦Ü•ÞESBÞE`aQ5S
Þ`Þ›FLÛhF]>`à<ÞMÝ
Å�àŠ`‚Q5S>ÛPÜ•ÞvZ�Î�Ñ+å�Û�ÝL<7S!FGOpFLÛ)F%j�Þ
>/ÛxQkQ�CECEDHS+Q�4•à%r|Å	Û>ÛPÜÉÞ¿Þ
4�Û)FLÛ
r8?sÜ7FGC+ÜþÜ•Å5>

>�ÛBÅ�SvÛ�Þ
6ãÛPÜÉÞìÛxS�Å547>BÅ5C§Û)F%Q�4q>BÞES)j�F]C3Þ`Þ•çyD'Û”4HQ`Û¦ÛPÜ•Þ_<.Þ�ÞESsÞ
4�Û)FLÛ
r•?sÜ7FGC+ÜfFG>->�Û)FFà:à›´Ò¦RÃF´3á

¾�FLÝ�D7SBÞ ð‹áG¬�•8FFà:àGD7>�ÛxS
Å	Û�Þ
>>Ûi?�Qºj�Å�àGF]6g<7S�F]OpFLÛ)F%j�ÞI>BÞ
zZDÉÞ
4yC3Þ
>+Q5`…C�Å547C3Þ¬àFàFÅ	Û)F%Q�4y>•Å	ÛzÛPÜÉÞùç+ÞMÝ�FG4747FG4qÝfQ5`

Å54n°…¶+ÞESw<¢Ü•Å5>�Þ`Þ�?sÜ•ÞESBÞÆÅwZ�Î�Ñ+å�Û�Ýˆ[ Í3Û½ãºFG>�>)DÉÞ
6ÂçZréÛPÜÉÞq|dÞES�CvÜ�Å54�Û

\

FG4

\

Å�^x^+Q5S°ÅxZ�Î�Ñ#å�Û�Ýˆ[âÐFÑ+Ï»ç�réÛPÜÉÞ

¯)°�Ä…ª{KNS)Q�jRFG6ÉÞES

\

FG4

\

çX^x^ZÅ�`�Û�ÞESÆÅnÊÉÍ�Î±Ï±ÐFÑ§Ò.Ó�Ô0Õ9ÐPÖ�Ñ•×
[ Í�Û½ã�ÞŠFG>�4HQ`Ûp6•Þ¬àGF%j�ÞESBÞ
6ùÛxQþÛPÜ•ÞoJ�Q�47>)D7OhÞESpF%`…4HQ

Ê•Í�Î±Ï±ÐFÑÉÒ.Ó�Ô�Õ9ÐPÖ�Ñ•×1[âÐFÑ+Ï�Ü•Å5>-r�ÞMÛAQRCECEDHS)SBÞ
6#á

Consumer Merchant

Cancel.ind

IOTS Provider

TradingOptions.req

( a )

Consumer Merchant

Cancel.req

IOTS Provider

TradingOptions.req

( b )

¾�FLÝ�DHS
Þ°ð‹áG¬�•'�

W

Ó

.

9M*
}�-

|�254

-�6/-�78-�91(/;=($y

P

(v,

Ô

(+;

.
0•Ô

*
,

Ô

(v}�}!*M78-

.

,<;]*
7:7

T

(/Ò<(

R

-�,5,5-�,

Rz.
0

*1,

V5z

(

4­2
T

*C;=(ƒÓŠ-�7

T

{}|o~N•�€‚•Nƒ+„h…‡†-€‰ˆC•}Š$‹ |•Œ$Ž

0Î.

}�}

.

ÓŽ(

|

Ò^Ð]•j*‘•F’

~ •*“9Œ9”>‹ |•Œ$Ž

.C4

•ÎÒ••F’

~ •*“9Œ9”>‹ €‚•*•

*
7Š7

T

(AQ‚(

4„Ô T

*
,^7Ž(+,^78-�7ˆÐ

.

,�}�Ð

Ø

÷1š2Ã]œ
‘§™Á™›šÉ¼O®›–2Ãrq�p•l9–�p‘p•fn¼3#Z– ¼½•�š•¯8®ÁÃ�êd”wŽ]š�•¬‘±•
  Ä¦Ü7FG>�SBÞE`›ÞES�>ŠÛxQ1ÅƒC�Å547C3Þ¬àFàFÅ	Û)FGQ�4‚ÛPÜ•Å	ÛŠQRCECEDHS�>0Å�`OÛ�ÞES

Å\ÛxS
Å56yFG4'Ýw<¢Ü•Å5>�ÞƒC�Q�Op<�à<ÞMÛ�Þ
>�çyDqÛXç+ÞE`‚Q5SBÞ/ÛPÜÉÞƒ4ÉÞ�B�Û”Q�4ÉÞƒ>�ÛBÅ�SPÛ)>
ÞyF9áâÞ�áLÞÉç+ÞMÛi?XÞ�Þ
4o°…¶+ÞESsÅ5476fKwÅ
rRO°Þ
4<ÛMÞyQ5S

ç+ÞMÛi?XÞ�Þ
48KwÅ
rRO°Þ
4<Û`Å5476º™ Þ¬à]F%j�ÞES)r

\

?sÜ•ÞESBÞ…ÛPÜ•Þw™ƒÞ¬àGFGj�ÞES)rk˜ƒÅ5476•à<ÞESt<7S)Q�j�FG6•Þ
>t6•Þ¬àGF%j�ÞES)r7^�á…¯�4ÖÛPÜ7FG>tC�Å5>�Þ`Þ

C�Å547C3Þ¬à:àFÅ	Û)F%Q�47>�QRCECEDHS]ÛxQ>ÛPÜÉÞtJLQ�47>)D7O°ÞES0Å54y6I|ËÞES!CvÜ•Å54<ÛDç@D'ÛŠ4HQ`ÛZÛPÜÉÞ…K8Å�r�OhÞ
4�Û�˜ Å5476�à<ÞESŠÅ5476p™ƒÞ¬àGFGj�ÞES)r

¬5¬¬ð



˜ƒÅ5476•à<ÞESU?sÜyFGCvÜ|Å�SBÞ°Þ
FLÛPÜ•ÞESƒFG4º>�ÛBÅ	Û�Þf´‰¦HÃ<´pQ5S�Ä0©×¥0£2á�ªHFG47C3ÞzÛPÜÉÞI|è¡œªH¹…K»F]4�Û�ÞES)`ÁÅ5C3ÞpFG>UFG4£ñ
óˆô ó2÷^K3Þ@ÛPÜÉÞ

|dÞES�CvÜ�Å54�ÛAC�Å54y4HQ`ÛA>)DÉç@OpFLÛJÅ�Z�Î�Ñ+å�Û�Ýˆ[ Í�Û½ã°çyDqÛLO¿Å
r ç+ÞU6•Þ¬àGF%j�ÞESBÞ
6 Å�Z�Î�Ñ+å�Û�Ý=[âÐFÑ+Ï¢ÞÉÅ5476_ÛPÜ7F]>�Z0Î�Ñ+å�Û�Ýˆ[âÐFÑ+Ï

Q�4•àGr3QRCECEDHS�>AÅ5>sÅ�SBÞ
>)D•àÎÛ�Q5`•ÛPÜÉÞ+C�Å547C3Þ¬àFàFÅ	Û)F%Q�4qQ�CECEDHS�S�FG4'Ý\ÛxQ)ÛPÜÉÞ+JLQ�47>)D7O°ÞES½á

¾�FLÝ�D7SBÞÆð‹áG¬
–e>PÜHQ�?A>ìÛPÜHS
Þ�ÞÏÛir�<yFGC�Å�àŽ>)C3Þ
4•Å�S�FGQ�>h?sÜ•ÞESBÞIC�Å547C3Þ¬àFà:Å	Û)F%Q�47>ƒQRCECEDHS1ç.ÞMÛ
?DÞ�Þ
4ëÛ
?ŽQÖÛxS
Å567FG4qÝ

<¢Ü�Å5>�Þ
>�áp¯�4

\

Å�^+Þ•ÛPÜÉÞ‡J�Q�4y>)D7O°ÞESƒFG4yFLÛ)FFÅ	Û�Þ
>ƒC�Å547C3Þ¬à:àFÅ	Û)F%Q�4 ç+ÞMÛi?XÞ�Þ
4{°t¶.ÞES•Å5476gKwÅ
rRO°Þ
4<ÛMÞwÅ54y6gFG4

\

ç'^+Þ

ÛPÜÉÞoJLQ�47>)D7O°ÞES�FG4yFLÛ)FFÅ	Û�Þ
>wC�Å547C3Þ¬àFàFÅ	Û)FGQ�4 ç.ÞMÛ
?DÞ�Þ
4·K8Å�r�OhÞ
4�ÛùÅ5476‘™ Þ¬à]F%j�ÞES)r�á tŠÅ5C+Ün>)C3Þ
4•Å�S�FGQºC�Q�4y>)FG>�Û)>

Q5`ZÛPÜ•Þ1ÞEj�Þ
4<Û)>UQ5`�J�Q�47>�D7O°ÞESU>)DÉçyOpFÎÛ�Û)FG4'ÝhÅ—Z�Î�Ñ+å�Û�Ýˆ[ Í�Û½ã•`‚Q
àFà%Q�?XÞ
6ÈçZrãÛPÜ•Þ�C�Q5S)S
Þ
>x<XQ�4767FG4'Ý˜Z�Î�Ñ+å�Û�Ýˆ[âÐFÑ#Ï

ç+Þ
FG4'Ý+6ÉÞ¬àGF%j�ÞESBÞ
6ÏÛxQ\ÛPÜÉÞt|dÞES�CvÜ�Å54�Û�áŽ¯œ4

\

C�^+Þ'ÛPÜÉÞA¯)°�Ä…ªpKŠS)Q�j�FG6•ÞES�FG4yFLÛ)FFÅ	Û�Þ
>NC�Å54yC3Þ¬àFàFÅ	Û)F%Q�4ÆçZr36ÉÞ¬àGF%j�ÞES�F]4'Ý

Å^Z0Î�Ñ+å�Û�Ýˆ[âÐFÑ+Ï_ÛxQ)ÛPÜÉÞwJ�Q�47>)D7OhÞES
ÞR?sÜ7FGC+Ü_ÛPÜÉÞ
4fSBÞ
>)D�àLÛ)>”FG4èÅ^Z�Î�Ñ#å�Û�Ýˆ[âÐFÑ+Ï•Q�CECED7S)S�FG4'Ý°Å	Û¦ÛPÜ•Þ+|ËÞES!CvÜ•Å54<Û�á

Consumer

IOTS Provider

Merchant
Payment
 Handler

PayResult.req (ok)
PayResult.ind (ok)

PayInvoke.ind

PayInvoke.req

Cancel.req

Cancel.ind

( a )

Consumer Merchant

Cancel.ind

IOTS Provider

TradingResult.req

TradingOptions.req

Consumer Merchant

Cancel.ind

IOTS Provider

TradingResult.req

TradingOptions.req

( c )

( b )

TradingResult.ind

Cancel.req

TradingOptions.ind

TradingResult.ind

Cancel.ind

TradingOptions.ind

¾�FLÝ�DHS
Þùð‹áG¬
–E�

WwT�4

(+(ì;

Ô

(v,�*

4

-

.

;

.10ŠÔ

*
,

Ô

(v}�}�*
78-

.

,�;¦Ò<(v7ˆÓh(+(v,_7ˆÓ

.

7

4

*

|

-�,

R)2
T

*1;8(+;3™¢Ó

T

(

4

(M•�*‘•:7

T

(

Yh.

,�;

P

6/(

4

-�,5-�78-!*M78(N;

Ô

*
,

Ô

(v}�}�*
78-

.

,þÒE(P7ˆÓŽ(v(+,

V5z

(

4

*1,

|£[

*§Ð	6/(v,^73™Y•jÒ••ì7

T

(

Yh.

,�;

P

6/(

4

-�,5-�78-!*M7„(+;

Ô

*1,

Ô

(+}�}!*M7„-

.

,éÒ<(v7ˆÓh(+(v,

[

*§Ð	6/(v,^7Š*
,

|ZS

(v}�-�9C(

4

Ð�™5*
,

|

•

Ô

•h7

T

(

U>VXWZ{1[š48.

9	-

|

(

4

-�,5-l7„-�*
78(N;

Ô

*1,

Ô

(+}�}!*M7„-

.

,>ÒE(P7ˆÓŽ(v(v,

V5z

(

4

*1,

|1[

*§Ð	6/(v,^7

Ø

÷1š2Ã]œ
‘§™Á™›šÉ¼O®›–2Ãšk‘u}l•p}dß¼�Ž]‘ þ\�D‘±•Â”8Ž�š••¬‘2  Ä¦Ü7FG>�FG47C�à]D76ÉÞ
>�Å�à:à]ÛPÜ•Þ Å�çXQ�j�ÞqC�Å5>�Þ
>wQ5`…C�Å547C3Þ¬à:àFÅ	Û)F%Q�47>

Å�`OÛ�ÞES/ÛPÜÉÞ�°t¶.ÞESt<¢Ü•Å5>�Þ�áƒÄ¦ÜÉÞw|ËÞES�C+Ü•Å54<ÛMÞ’?sÜ7FGC+ÜoFG>sÛPÜÉÞ�Q�4•à%r�ÛxS
Å567F]4'ÝpS)Q
à<ÞzÛPÜ•Å	ÛUFG476ÉÞ�Þ
6k<7S)Q�j�FG6•Þ
>¦ÛPÜÉÞ

Ý5Q�Q�6y>ŠQ5SL>�ÞES)jRFGC3Þ
>ŠÅ5>Ž?DÞ¬à:à•Å5>DÅ5DqÛPÜHQ5S�FG>�Þ
>ŠÅƒSBÞE`‰D7476�ÞZ>PÜHQ�D•àG6Zç+ÞAF]4H`aQ5S!O°Þ
6wQ5`½C�Å547C3Þ¬àFàFÅ	Û)FGQ�4¿Å	ÛDÅ54Zr‚Û)FGO°Þ

?sÜ•Þ
4ãÛPÜÉÞ…ÛxS
Å547>BÅ5C§Û)F%Q�4e>�ÞES)jRFGC3ÞhF]>AFG4f<yS)Q`Ý5SBÞ
>)>�áAÄsÜ7FG>-FG> Å�àG>xQ)ÛPÜ•Þh¸�ÞErqSBÞ¬Å5>)Q�4k?sÜZrèÅvZ�Î�Ñ#å�Û�Ýˆ[âÐFÑ+ÏqC�Å54

>�Û)F:àFà'Q�CECEDHSƒÅ	Û¦ÛPÜÉÞh|dÞES�CvÜ�Å54�Û…?sÜÉÞ
4�ÛPÜÉÞh|Ë¡œªR¹tK¼F]4�Û�ÞES)`ÁÅ5C3ÞhFG>”F]4•Q�4ÉÞƒQ5`�FLÛ)>œ›Š³2µ5Ã�>PÛBÅ	Û�Þ
>ƒñ
óˆô ó2÷^K2á

¾�FLÝ�D7SBÞÆð‹áG¬
šo6ÉÞE<yFGC§Û)>h`aQ�DHS+<XQ�>)>)F<ç�àFÞw>�C3Þ
4•Å�S�F%Q�>h?sÜÉÞESBÞIC�Å54yC3Þ¬àFàFÅ	Û)F%Q�47>hQ�CECED7S•Å	Û…ÛPÜÉÞ¿ç+ÞMÝ�FG474yFG4'Ý‡Q5`

Q5S‡67DHS�FG4qÝÖÛPÜ•ÞoKwÅ
rRO°Þ
4<Û3<¢Ü�Å5>�Þ�á·¯�4

\

Å�^+ÞÅÛPÜÉÞºJ�Q�47>)D7OhÞESIFG>)>)D•Þ
>pC�Å547C3Þ¬àFàFÅ	Û)FGQ�45ç+ÞE`aQ5S
Þq<�Å
rRO°Þ
4<Û3FG>

FG4yFLÛ)FFÅ	Û�Þ
6rÅ	ÛzÛPÜ•Þ•KwÅ�r�O°Þ
4<Ûp˜ƒÅ5476•à<ÞES¬á£ÄsÜÉÞ•|dÞES�C+Ü•Å54�ÛhÅ54y6{47Q`ÛzÛPÜ•Þ‡KwÅ
rRO°Þ
4<ÛI˜ƒÅ5476•à<ÞESwFG>w4HQ`Û)F%••Þ
6

Å�çXQ�D'Û…ÛPÜÉÞ‡C�Å54yC3Þ¬àFàFÅ	Û)F%Q�4#ák¯œ4

\

ç'^+ÞŠÛPÜÉÞ•JLQ�47>)D7O°ÞES�C�Å547C3Þ¬àG>zÛPÜÉÞ�ÛxS
Å547>BÅ5C§Û)F%Q�4‘>�ÞES�j�FGC3ÞùÅ�`�Û�ÞESw<�Å�r�OhÞ
4�Û

Ü•Å5>�>PÛBÅ�SPÛ�Þ
6hÅ	ÛZÛPÜÉÞ”KwÅ
rRO°Þ
4<ÛN˜ƒÅ5476•à<ÞES¬á7@�Q`ÛPÜ‚ÛPÜÉÞA|dÞES�CvÜ�Å54�ÛŠÅ54y6\ÛPÜÉÞ”K8Å�r�OhÞ
4�Û�˜ Å5476�à<ÞES�Å�SBÞ-4HQ`Û)F%••Þ
6

Å�çXQ�D'Û]ÛPÜÉÞtC�Å54yC3Þ¬àFàFÅ	Û)F%Q�4#á�¯�4

\

C�^+Þ�ÛPÜÉÞUKwÅ
rRO°Þ
4<ÛL˜ƒÅ5476•àFÞESŽFG47FÎÛ)FFÅ	Û�Þ
>NC�Å547C3Þ¬à:àFÅ	Û)F%Q�4�Þ§Å5476ùÅ5>DÅ+SBÞ
>)D•àÎÛMÞ�ÛPÜÉÞ

J�Q�4y>)D7O°ÞESƒÅ5476ãÛPÜÉÞ
4àÛPÜÉÞ�|ËÞES!CvÜ•Å54<ÛƒÅ�S
Þ�FG47`aQ5S�OhÞ
6fQ5`ŠÛPÜÉÞ+C�Å54yC3Þ¬àFàFÅ	Û)F%Q�4#á…¾†F]4•Å�àFà%r`ÞyF]4

\

6@^+Þ@ÛPÜÉÞh¯)°�Ä…ª

KNS)Q�jRFG6ÉÞES�FG47FLÛ)FFÅ	Û�Þ
>+C�Å547C3Þ¬àFàFÅ	Û)FGQ�4»Å	Û•ç'Q`ÛPÜîÛPÜÉÞ•JLQ�47>)D7O°ÞES1Å5476þÛPÜÉÞ‡™ƒÞ¬àGF%j�ÞES)rg˜ƒÅ5476•à<ÞES1Þ8Å�`OÛ�ÞES+?TÜ7FGCvÜ

ÛPÜÉÞ�|ËÞES�C+Ü•Å54<Û…FG>�Å�àG>)QpFG4H`‚Q5S�O°Þ
6•Q5`ŽÛPÜÉÞhC�Å547C3Þ¬àFà:Å	Û)F%Q�4#á

é

–#¯8‘‹™Á™Á®ÁÃ]êr–�—ƒ•D•�š�Ã�•¬š•œ�¼�®P–.Ã

•

‘‹•½­]®›œ
‘ø÷1š�Ã�œ
‘§™Á™Pš•¼O®›–2Ã

Ä¦Ü•Þ¦ÛPÜHSBÞ�Þ-<2Å	Ý�Þ
>MÞy2�9�:;2�1fÞR2�9�:;2�} Å5476f2†9Z:v2�“ÅÞˆÅ5>N>vÜHQ�?A43FG4�¾�FLÝ�DHSBÞƒð‹áG¬�¡/ÛxQ•ð‹áG¬
¢EÞHO�QR6ÉÞ¬à�ÛxS
Å54y>BÅ5C§Û)F%Q�4

>�ÞES�j�FGC3ÞwC�Å547C3Þ¬àFà:Å	Û)F%Q�47>�á`tDÅ5CvÜº<�Å	Ý�Þ‚Ü•Å5>U>)F�Bo<7S�FGOpFÎÛ)F%j�ÞìÛxS
Å547>�FLÛ)F%Q�47>tO�QR6ÉÞ¬àFàGFG4qÝ)ÛPÜÉÞ•Z�Î�Ñ+å�Û�ÝŽ<7S�FGOpFÎÛ)F%j�Þ

ÞEj�Þ
4<Û)>dÅ5476 Q�4ÉÞ84HQ�4É¡×<7S�FGOpFÎÛ)F%j�ÞžÛxS
Å54y>)FLÛ)F%Q�4 b
~ZY1âNá�Œ]VºD7>�Þ
6 ÛxQnC�Å�<qÛ)D7SBÞ�ÛPÜÉÞ8C�Å547C3Þ¬àFàFÅ	Û)F%Q�4Æ>�C3Þ
4•Å�S�F%Q�>

¬5¬
¢



Consumer

IOTS Provider

Merchant
Payment
 Handler

PayInvoke.req

Cancel.req

Cancel.ind

( a )

Consumer

IOTS Provider

Merchant

PayInvoke.ind

Cancel.req

Cancel.ind

( b )

Cancel.ind

Consumer

IOTS Provider

Merchant
Payment
 Handler

PayInvoke.ind

PayInvoke.req

Cancel.ind

Cancel.ind

( c )

Cancel.req

Consumer

IOTS Provider

Merchant

Cancel.ind

Cancel.ind

( d )

Cancel.ind

Payment
 Handler

PayInvoke.req

PayInvoke.req

Payment
 Handler

PayInvoke.ind

¾�FLÝ�DHS
ÞÆð‹áG¬
šE�

×5.‘P54

;

Ô

(v,<*

4

-

.

;

.10•Ô

*
,

Ô

(v}�}�*
78-

.

,�;­Ó

T

(

4

(&•j*‘•]7

T

(

Yh.

,�;

P

6ƒ(

4

;

P

Ò56/-l7È;s*ž’

~C•*“•Œo”Ÿ‹ |•Œ$Ž

ÒE(

0Î.14

(ì*

 U~¢¡/£�•+¤SˆC¥
ŒC‹ €‚•*•

*
,

|

7

T

(

ÔP.C484

(+;

2<.

,

|

-�,

R

’

~C•L“9Œo”Ÿ‹ €¦•*•

.`ÔvÔ¢P54

;q*M737

T

(8Q‚(

4ÈÔ T

*
,^7

.

,5}�Ð�™N•ÎÒ••'7

T

(

Yh.

,<;

P

6/(

4

;

P

Ò56/-l7È;

*M’

~ •*“9Œ9”>‹ |•Œ$Ž

*

0

7„(

4

*

 U~¢¡/£�•+¤SˆC¥
Œ ‹ €‚•*•

*1,

|

7

T

(j’

~C•*“•Œo”Ÿ‹ €‚•*•

.	Ô+Ô•P54

;•*
7•Ò

.

7

T

7

T

( Q)(

4ÈÔ T

*
,^7•*
,

|

7

T

(

[

*§Ð	6/(v,^7

§

*
,

|

}�(

4

™	•

Ô

•]7

T

(

[

*§Ð	6ƒ(+,^7

§

*
,

|

}�(

4

;

P

Ò56/-�7„;¦*•’

~ •*“9Œ9”>‹ |•Œ$Ž

*1,

|

7

T

(]’

~ •*“9Œ9”>‹ €‚•*•

.`ÔvÔ¢P54

;Å*
7Å7

T

(

Yh.

,�;

P

6/(

4

*1,

|

7

T

(+,�7

T

(

[

*§Ð	6/(v,^7

§

*
,

|

}�(

4

™@*
,

|

•

|

•:7

T

(

U>VXWZ{ù[š48.

9	-

|

(

4

-�;„;

P

(+;�’

~ •*“9Œ9”>‹ €¦•L•

7

.

Ò

.

7

T

7

T

(

Yh.

,�;

P

6/(

4

*1,

|

7

T

(

[

*§Ð	6/(v,^7

§

*
,

|

}�(

4

™5*1,

|

7

T

(+,…7

T

(AQ‚(

4„Ô T

*1,^7

Ø

QRCECEDHS)S�F©¨'Ý¿Å	Û/ÛPÜÉÞ•ç.ÞMÝ�F©¨L¨7Fª¨'ÝwQ5`ŠÅ�ÛxS
Å567F©¨'ÝI<¢Ü�Å5>�Þ�á Ä¦Ü•Þ«¨•Å5O°Þ+Q5`0Þ¬Å5CvÜ"Z0Î�Ñ+å�Û�ÝŠ<7S!FGOpFLÛ)F%j�ÞGÛxS�ÅN¨7>)FLÛ)F%Q/¨

\

Þ�á ÝÉáLÞ­¬�Œ]VEÅ ¬�^wC�Q�O�<7S!FG>�Þ
>°ÅN¨7Å�ç�ç7SBÞEjRFFÅ	Û�Þ
6µ<7S�F]OpFLÛ)F%j�Þm¨•Å5O°Þ

\

Þ�á ÝÉáLÞ­¬�Œ]VEÅ²`aQ5S˜Z�Î�Ñ+å�Û�Ýˆ[ Í�Û½ã�^°ÅN¨76 ÛPÜÉÞ

Fª¨yFLÛ)FFÅ�àXà<ÞMÛ�Û�ÞES�Q5`sÛPÜÉÞ_ÛxS
Å56yFª¨'ÝeS)Q
à<ÞèÅ	Û�?sÜ7FGC+ÜëÛPÜÉÞ•<7S�FGOpFÎÛ)F%j�ÞIQRCECEDHS�>

\

Þ�á ÝÉáLÞ_¬¼`‚Q5SIJ�Q/¨7>)D7OhÞES0^�á»Ä¦ÜÉÞ

O°Þ¬ÅN¨yFª¨'Ý�Q5`ŽÛPÜÉÞ
>�ÞìÛxS
ÅN¨y>)FLÛ)F%Q/¨7>�Å�S
ÞìÝ�F%j�Þ ¨qFª¨èÄ8Å�ç�à<Þ�ð‹áG¬E­§á

���

Ì�Í��xÎ���Î��5Í �

�

ÎL �Î���Î�"5Ë ÊeË
Ì�ÍRÎ�ÍZÏ

Ú@Ñ×ß�! Ú ÚXÞ!Ø�Ý�ß�ó<� Ñ×ß�! ÚXÞ�Ø€Ý�ßœóZÑ×ß�!EÜ€ßœÙ‰Ð½ÙÒÜ�L€Û”Ö#ÐÒÐ×ßxÓAL��-Ð×ñ€ßŠÚ'Ô!Ø€ÙÒÜ€Û”ß
Ñ

Ú'ÖvØ�Ó Ú ÚXÞ!Ø�Ý�ß�ó<� ÖvØ�Ó ÚXÞ�Ø€Ý�ßœó�ÖvØ�Ó�Ö;Ý�Þ�Ð×ÖvÔ0Ø_Ó�ß�óvÖ�;�ßœÑ×ßxÓ-Ð×Ô�Ð×ñ€ßNÚ'Ô!Ø€ÙÒÜ€Û”ß
Ñxò�Ñ×ßœÙÒÜ€ó#Ð×ÖvØ€ôLï�Ñ×Ô!Û

Ð×ñ�ß�ÝxÞ�Ø€Ý�ß�óvó;Þ�Ð×ÖvÔ!Ø_Ö;Ø�Ö#Ð×Ö�Þ)Ð×ßxÓ�L��”Ð×ñ€ß�Õ5ß�ß
Ñ½Ø€Ô0Ø½N‚Ú'Ô0Ø€ÙÒÜ�Û”ßœÑ½ß�ØEÐ×Ö#Ð›�

Ú'ÖvØ�Ó�Õ Ú ÚXÞ!Ø�Ý�ß�ó<� ÖvØ�Ó ÚXÞ�Ø€Ý�ßœó�ÖvØ�Ó�Ö;Ý�Þ�Ð×ÖvÔ0Ø_Ó�ß�óvÖ�;�ßœÑ×ßxÓ-Ð×Ô�Ð×ñ€ßNÚ'Ô!Ø€ÙÒÜ€Û”ß
Ñxò�Ñ×ßœÙÒÜ€ó#Ð×ÖvØ€ôLï�Ñ×Ô!Û

Ð×ñ�ß�ÝxÞ�Ø€Ý�ß�óvó;Þ�Ð×ÖvÔ!Ø_Ö;Ø�Ö#Ð×Ö�Þ)Ð×ßxÓ�L��”Ð×ñ€ßŠ~

$•#%€

)HÑ×Ô
;
Ö;Ó�ß
Ñ

Ú@Ñ×ß�! ð ÚXÞ!Ø�Ý�ß�ó<� Ñ×ß�! ÚXÞ�Ø€Ý�ßœóZÑ×ß�!EÜ€ßœÙ‰Ð½ÙÒÜ�L€Û”Ö#ÐÒÐ×ßxÓAL��-Ð×ñ€ßŠðtßœÑ×Ýiñ�Þ�ØEÐ

Ú'ÖvØ�Ó ð ÚXÞ!Ø�Ý�ß�ó<� ÖvØ�Ó ÚXÞ�Ø€Ý�ßœó�ÖvØ�Ó�Ö;Ý�Þ�Ð×ÖvÔ0Ø_Ó�ß�óvÖ�;�ßœÑ×ßxÓ-Ð×Ô�Ð×ñ€ßNðtßœÑ×Ýiñ�Þ�ØEÐxò�Ñ×ß�ÙÒÜ�ó#Ð×Ö;Ø�ô�ï�Ñ×Ô!Û

Ð×ñ�ß�ÝxÞ�Ø€Ý�ß�óvó;Þ�Ð×ÖvÔ!Ø_ÔEÝ�Ý�Ü�ÑÒÑ×ÖvØ�ô-Þ�Ð½Ð×ñ€ßŠÚ'Ô!Ø€ÙÒÜ�Û”ßœÑ

Ú'ÖvØ�Ó�Õ ð ÚXÞ!Ø�Ý�ß�ó<� ÖvØ�Ó ÚXÞ�Ø€Ý�ßœó�ÖvØ�Ó�Ö;Ý�Þ�Ð×ÖvÔ0Ø_Ó�ß�óvÖ�;�ßœÑ×ßxÓ-Ð×Ô�Ð×ñ€ßNðtßœÑ×Ýiñ�Þ�ØEÐxò�Ñ×ß�ÙÒÜ�ó#Ð×Ö;Ø�ô�ï�Ñ×Ô!Û

Ð×ñ�ß�ÝxÞ�Ø€Ý�ß�óvó;Þ�Ð×ÖvÔ!Ø_Ö;Ø�Ö#Ð×Ö�Þ)Ð×ßxÓ�L��”Ð×ñ€ßŠ~

$•#%€

)HÑ×Ô
;
Ö;Ó�ß
Ñ

Ú@Ñ×ß�! ) ÚXÞ!Ø�Ý�ß�ó<� Ñ×ß�! ÚXÞ�Ø€Ý�ßœóZÑ×ß�!EÜ€ßœÙ‰Ð½ÙÒÜ�L€Û”Ö#ÐÒÐ×ßxÓAL��-Ð×ñ€ß�)HÞ ��Û”ß�ØEÐ#*�Þ�Ø�Ó�ó;ß
Ñ

Ú'ÖvØ�Ó ) ÚXÞ!Ø�Ý�ß�ó<� ÖvØ�Ó ÚXÞ�Ø€Ý�ßœó�ÖvØ�Ó�Ö;Ý�Þ�Ð×ÖvÔ0Ø_Ó�ß�óvÖ�;�ßœÑ×ßxÓ-Ð×Ô�Ð×ñ€ß0)HÞ ��Û”ß�ØEÐ#*�Þ�Ø�Ó�ó;ß
Ñxò�Ñ×ßœÙÒÜ€ó#Ð×ÖvØ€ôLï�Ñ×Ô!Û

Ð×ñ�ß�ÝxÞ�Ø€Ý�ß�óvó;Þ�Ð×ÖvÔ!Ø_Ö;Ø�Ö#Ð×Ö�Þ)Ð×ßxÓ�L��”Ð×ñ€ßNÚ'Ô!Ø€ÙÒÜ€Û”ß
Ñ

Ú'ÖvØ�Ó�Õ ) ÚXÞ!Ø�Ý�ß�ó<� ÖvØ�Ó ÚXÞ�Ø€Ý�ßœó�ÖvØ�Ó�Ö;Ý�Þ�Ð×ÖvÔ0Ø_Ó�ß�óvÖ�;�ßœÑ×ßxÓ-Ð×Ô�Ð×ñ€ß0)HÞ ��Û”ß�ØEÐ#*�Þ�Ø�Ó�ó;ß
Ñxò�Ñ×ßœÙÒÜ€ó#Ð×ÖvØ€ôLï�Ñ×Ô!Û

Ð×ñ�ß�ÝxÞ�Ø€Ý�ß�óvó;Þ�Ð×ÖvÔ!Ø_Ö;Ø�Ö#Ð×Ö�Þ)Ð×ßxÓ�L��”Ð×ñ€ßŠ~

$•#%€

)HÑ×Ô
;
Ö;Ó�ß
Ñ

Ú@Ñ×ß�! ? ÚXÞ!Ø�Ý�ß�ó<� Ñ×ß�! ÚXÞ�Ø€Ý�ßœóZÑ×ß�!EÜ€ßœÙ‰Ð½ÙÒÜ�L€Û”Ö#ÐÒÐ×ßxÓAL��-Ð×ñ€ßw?�ßœó;Ö�;�ß
Ñ9� *†Þ!Ø€Ó�óvßœÑ

Ú'ÖvØ�Ó ? ÚXÞ!Ø�Ý�ß�ó<� ÖvØ�Ó ÚXÞ�Ø€Ý�ßœó�ÖvØ�Ó�Ö;Ý�Þ�Ð×ÖvÔ0Ø_Ó�ß�óvÖ�;�ßœÑ×ßxÓ-Ð×Ô�Ð×ñ€ß�?�ßœó;Ö�;�ß
Ñ9� *†Þ!Ø€Ó�óvßœÑxò�Ñ×ß�ÙÒÜ€ó#Ð×ÖvØ€ô�ï�Ñ×Ô0Û

Ð×ñ�ß�ÝxÞ�Ø€Ý�ß�óvó;Þ�Ð×ÖvÔ!Ø_Ö;Ø�Ö#Ð×Ö�Þ)Ð×ßxÓ�L��”Ð×ñ€ßNÚ'Ô!Ø€ÙÒÜ€Û”ß
Ñ

Ú'ÖvØ�Ó�Õ ? ÚXÞ!Ø�Ý�ß�ó<� ÖvØ�Ó ÚXÞ�Ø€Ý�ßœó�ÖvØ�Ó�Ö;Ý�Þ�Ð×ÖvÔ0Ø_Ó�ß�óvÖ�;�ßœÑ×ßxÓ-Ð×Ô�Ð×ñ€ß�?�ßœó;Ö�;�ß
Ñ9� *†Þ!Ø€Ó�óvßœÑxò�Ñ×ß�ÙÒÜ€ó#Ð×ÖvØ€ô�ï�Ñ×Ô0Û

Ð×ñ�ß�ÝxÞ�Ø€Ý�ß�óvó;Þ�Ð×ÖvÔ!Ø_Ö;Ø�Ö#Ð×Ö�Þ)Ð×ßxÓ�L��”Ð×ñ€ßŠ~

$•#%€

)HÑ×Ô
;
Ö;Ó�ß
Ñ

Ä8Å�ç�à<Þ�ð‹áG¬E­��JQ‚(+*1,5-�,

R/.
0

’

~ •*“9Œ9”

254

-�6/-l7„-�9C(:7

4

*
,�;8-l7„-

.

,�;

.

,&E�x‘� EVT®™•E�x�� E�rÏ*1,

|

E�x�� EU�

2

*

R

(+;

Ø

¬
A�­



M_SAP

MState

P I/O

Cancel.req
(or, Cancel.Creq_C

[ IsInOfr(sc) orelse
  sc=OFR_FIN orelse
  sc=PAY_FIN ]

Cancel.ind
(or, Cancel.Cindp_C

[ IsInOfr(sc) ]

Cancel.ind
Cind_M

[ sm<>IDLE andalso
  sm<>STOP ]

Cancel.ind
Cind_C

[ sc<>IDLE andalso
  sc<>STOP ]

Cancel.req
(or, Cancel.Creq_M

[ sm<>IDLE andalso
  sm<>STOP andalso
  sm<>OFR_FIN ]

Cancel.ind
(or, Cancel.Cindp_M

[ sm<>IDLE andalso
  sm<>STOP andalso
  sm<>OFR_FIN ]

ConToMer

FG

SDUQ

MerToCon

SDUQ

FG

C_SAP

CState

P I/O

capture

sm

STOP

q^^[cancel][cancel]

STOP

sm

[cancel]q^^[cancel]

sc

STOP

sc

STOP q

q

sm

STOP

sc

STOP

x::q

STOPIDLE

q^^[cancel]

q
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P_SAP

PState

P I/O

Cancel.req
(or, Cancel.

[ IsInPay(sc) orelse
 (IsInDlv(sc) andalso
  d=pdlv) ]

Creq_C

Cancel.ind
(or, Cancel.Cindp_C

[ IsInPay(sc) orelse
 (IsInDlv(sc) andalso d=pdlv)
 orelse sc=OFR_FIN
 orelse sc=PAY_FIN ]

Cancel.ind
Cind_P

[ sp<>IDLE andalso
  sp<>STOP ]

Cancel.ind

[ sc<>IDLE andalso
  sc<>STOP ]

Cind_C

Cancel.req
(or, Cancel.

[ sp<>IDLE andalso
  sp<>STOP andalso
  sp<>PAY1_FIN ]

Creq_P

Cancel.ind
(or, Cancel.

[ sp<>IDLE andalso
  sp<>STOP ]

Cindp_P

ConToPH

FG

SDUQ

ConToMer

FG

SDUQ

PHToCon

FG

SDUQ

C_SAP

CState

P I/O

C_Prmtrs

PNxDT

FG

capture

sp

STOP

q^^[cancel][cancel]

STOP

sp

[cancel]q^^[cancel]

[ ]

[cancel]

sc

STOP

sc

STOP q

[cancel]

[ ]

(n, d)

sp

STOP

sc

STOP

(n, d)

[cancel]

[ ]

x::q

STOP IDLE

q
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D_SAP

DState

P I/O

Cancel.req
(or, Cancel.

[ IsInDlv(sc) ]

Creq_C

Cancel.ind
(or, Cancel.

[ IsInDlv(sc) ]

Cindp_C

Cancel.ind
Cind_D

[ sd<>IDLE andalso
  sd<>STOP ]

Cancel.ind

[ sc<>IDLE andalso
  sc<>STOP ]

Cind_C

Cancel.req
(or, Cancel.

[ sd<>IDLE andalso
  sd<>STOP ]

Creq_D

Cancel.ind
(or, Cancel.

[ sd<>IDLE andalso
  sd<>STOP ]

Cindp_D

ConToDH

FG

SDUQ

ConToMer

FG

SDUQ

DHToCon

FG

SDUQ

C_SAP

CState

P I/O

C_Prmtrs

PNxDT

FG

capture

sd

STOP

q^^[cancel][cancel]

STOP

sd

[cancel]q^^[cancel]

[ ]

[cancel]

sc

STOP

sc

STOP q

[cancel]

[ ]

q

(NA, ddlv)

sd

STOP

sc

STOP

(NA, ddlv)

[cancel]

[ ]

x::q

STOP IDLE
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Purchase_M/Deposit_M/Withdrawal_M/
Refund_M/ValExTr_M#12

M_Refund->M_PayTr

Transport

TRxTRxMQ

P I/O

M_AuthTr

StaxBfr

M_Purchase

StaxBfr

M_Deposit

StaxBfr

M_Withdraw

StaxBfr

M_Refund

StaxBfr

M_ValExTr

StaxBfr

InitiateTr_M Initialize

IotpTransType

Transaction

InitialState
(trtype, Authentication)

InitialState
(trtype, Purchase)

InitialState
(trtype, Deposit)

InitialState
(trtype, Withdrawal)

InitialState
(trtype, Refund)

InitialState
(trtype,ValueExchange)

trtype

ô
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Deposit
HS

Deposit_P/Withdrawal_P/Refund_P#14
P_Deposit->P_PayTr

Purchase
HS

Purchase_P#13

Withdrawal
HS

Deposit_P/Withdrawal_P/Refund_P#14
P_Withdraw->P_PayTr

Value_Exchange
HS

ValExTr_P#15

Refund
HS

Deposit_P/Withdrawal_P/Refund_P#14
P_Refund->P_PayTr

Transport

TRxTRxMQ

P I/O

P_Purchase

StaxBfr

P_Deposit

StaxBfr

P_Withdraw

StaxBfr

P_Refund

StaxBfr

P_ValExTr

StaxBfr

InitiateTr_P

InitialState
(trtype, Purchase)

InitialState
(trtype, Deposit)

InitialState
(trtype, Refund)

InitialState
(trtype,ValueExchange)

InitialState
(trtype, Withdrawal)

(Consumer, PHandler, (TransRefBlk(trtype)::m, id)::q)

(Consumer, PHandler, (m, id)::q)

ô

pT,�n1›9ÐBØ-Û�Óœ{$¸��v‰vY�\^L
� �HP�ãgà�ä:ÝYÜ��†�a‚!ÝP¬a­8ƒK„d®”„[ç��+æ��%Ý �
è

Purchase
HS

Purchase_D#16

Transport

P I/O

TRxTRxMQ

D_Purchase

StaxBfr

InitiateTr_D

InitialState
(trtype, Purchase)

(Consumer, DHandler, (TransRefBlk(trtype)::m, id)::q)

(Consumer, DHandler, (m, id)::q)

ô
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 Authentication
Exchange

Auth

HS

Authenticatee#17
C_AuthTr->C_Autee

Transport

TRxTRxMQ

P I/O

C_AuthTr

P I/O

StaxBfr

Error Handling

ErrHdl

HS

ErrHandling_C#31
C_AuthTr->C_ErrHdl

Cancellation

Cancel

HS

Cancellation_C#29
C_AuthTr->C_Cnl

ô
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 Authentication
Exchange

Auth

HS

Authenticator#18
M_AuthTr->M_Autor

Transport

TRxTRxMQ

P I/O

M_AuthTr

StaxBfr

P I/O

Error Handling

ErrHdl

HS

ErrHandling_NC#32
M_AuthTr->NC_ErrHdl

Cancellation

Cancel

HS

Cancellation_NC#30
M_AuthTr->NC_Cnl

ô
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Brand Independent
Offer Exchange HS

BrdIndOffer_C#21
C_Purchase->C_BIOfrBIOfr

Brand Dependent
Offer Exchange HS

BrdDepOffer_C#19
C_Purchase->C_BDOfrBDOfr

Payment Exchange
HS

Payment_C#23
C_Purchase->C_PayPay

Payment-and-Delivery 
Exchange HS

PayDelivery_C#25
C_Purchase->C_PayDlvPayDlv

Authentication
Exchange

Auth

HS
Authenticatee#17

C_Purchase->C_Autee

Delivery Exchange
HS

Delivery_C#27
C_Purchase->C_DelivDeliv

Transport

TRxTRxMQ

P I/O

C_Purchase

P I/O

StaxBfr

Error Handling

ErrHdl

HS
ErrHandling_C#31

C_Purchase->C_ErrHdl

Cancellation

Cancel

HS
Cancellation_C#29

C_Purchase->C_Cnl

ô
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Payment Exchange

Pay

HS
Payment_P#24

P_Purchase->P_Pay

Payment-and-Delivery 
Exchange

PayDlv

HS
PayDelivery_P#26

P_Purchase->P_PayDlv

P_Purchase

P I/O

StaxBfr

Transport

TRxTRxMQ

P I/O

Error Handling

ErrHdl

HS
ErrHandling_NC#32

P_Purchase->NC_ErrHdl

Cancellation

Cancel

HS
Cancellation_NC#30

P_Purchase->NC_Cnl
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 Delivery Exchange

Deliv

HS
Delivery_D#28

D_Purchase->D_Deliv

D_Purchase

P I/O

StaxBfr

Transport

TRxTRxMQ

P I/O

Error Handling

ErrHdl

HS
ErrHandling_NC#32

D_Purchase->NC_ErrHdl

Cancellation

Cancel

HS
Cancellation_NC#30

D_Purchase->NC_Cnl
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Brand Independent
Offer Exchange BIOfrHS

BrdIndOffer_M#22
M_PayTr->M_BDOfr

Brand Dependent
Offer Exchange BDOfrHS

BrdDepOffer_M#20
M_PayTr->M_BDOfr

 Authentication
Exchange AuthHS

Authenticator#18
M_PayTr->M_Autor

M_PayTr

P I/O

StaxBfr

Transport

TRxTRxMQ

P I/O

Error Handling
ErrHdlHS

ErrHandling_NC#32
M_PayTr->NC_ErrHdl

Cancellation
CancelHS

Cancellation_NC#30
M_PayTr->NC_Cnl

ô
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Brand Independent
Offer Exchange

BIOfr

HS
BrdIndOffer_C#21

C_DWRTr->C_BIOfr

Brand Dependent
Offer Exchange

BDOfr

HS
BrdDepOffer_C#19

C_DWRTr->C_BDOfr

Payment Exchange

Pay

HS
Payment_C#23

C_DWRTr->C_Pay

Authentication
Exchange

Auth

HS
Authenticatee#17

C_DWRTr->C_Autee

Transport

TRxTRxMQ

P I/O

C_DWRTr

StaxBfr

P I/O

Error Handling

ErrHdl

HS
ErrHandling_C#31

C_DWRTr->C_ErrHdl

Cancellation

Cancel

HS
Cancellation_C#29
C_DWRTr->C_Cnl

ô
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Payment Exchange

Pay

HS

Payment_P#24
P_PayTr->P_Pay

Transport

TRxTRxMQ

P I/O

P_PayTr

P I/O

StaxBfr

Error Handling

ErrHdl

HS

ErrHandling_NC#32
P_PayTr->NC_ErrHdl

Cancellation

Cancel

HS

Cancellation_NC#30
P_PayTr->NC_Cnl

ô
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Brand Independent 
Offer Exchange

BIOfr

HS
BrdIndOffer_C#21

C_ValExTr->C_BIOfr

Brand Dependent 
Offer Exchange

BDOfr

HS
BrdDepOffer_C#19

C_ValExTr->C_BDOfr

Payment Exchanges
(two)

Pay1_2

HS
Payment_C#23

C_ValExTr->C_Pay

 Authentication
Exchange

Auth

HS
Authenticatee#17

C_ValExTr->C_Autee

Transport

TRxTRxMQ

P I/O

C_ValExTr

P I/O

StaxBfr

Error Handling

ErrHdl

HS
ErrHandling_C#31

C_ValExTr->C_ErrHdl

Cancellation

Cancel

HS
Cancellation_C#29
C_ValExTr->C_Cnl

ô
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Payment Exchanges
(two)

Pay1_2

HS

Payment_P#24
P_ValExTr->P_Pay

Transport

TRxTRxMQ

P I/O

P_ValExTr

P I/O

StaxBfr

Error Handling

ErrHdl

HS

ErrHandling_NC#32
P_ValExTr->NC_ErrHdl

Cancellation

Cancel

HS

Cancellation_NC#30
P_ValExTr->NC_Cnl

ô
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Transport

TRxTRxMQ

P I/O

C_Autee

P I/O

StaxBfr

RcvAuthSts
(AuthResult.ind)

[ id<>rid ]

SndAuthRsp
(Authentication.res)

RcvAuthReq
(Authentication.ind)

((WAIT, trtype, Auth, (0, 0), 1), [ ])

((READY, trtype, NoExch, (0, 0), 0), [ ]) (Merchant, Consumer, ([AuthReqBlk], 1)::q)

(Merchant, Consumer, q)

((LISTEN, trtype, Auth, (sid, rc), rid), sm)

if m<>[ ]
then ((FINISHED, trtype, Auth, (sid, rc), id), sm)
else ((COMPLETED, trtype, Auth, (0, 0), 0), [ ])

(Consumer, Merchant, q)

(Consumer, Merchant, q^^[([AuthRespBlk], sid+1)])

(Merchant, Consumer, (AuthStatusBlk::m, id)::q)

if m<>[ ]
then (Merchant, Consumer, (m, id)::q)
else (Merchant, Consumer, q)

((WAIT, trtype, Auth, (sid, 0), 1), sm)

((LISTEN, trtype, Auth, sid+1, 0), 1),
 [AuthRespBlk])

ô

p;,�n�›9ÐBØ-Û�Ó,Ø�\$¸	M�T�J>p���\ JqQ I Y�JK���Yãgà8ä8ÝYÜ����5‚!ÝP¬a­8ƒK„d®”„ƒçÛ�0æ[�!Ý��wè

Transport

TRxTRxMQ

P I/O

M_Autor

StaxBfr

P I/O

SndAuthSts
(AuthResult.req)

HoldAuthSts
(AuthResult.req)

[ trtype<>Authentication ]

RcvAuthRsp
(Authentication.cnf)

[ id<>rid ]

SndAuthReq
(Authentication.req)

((LISTEN, trtype, Auth, (1, rc), rid),
 [AuthReqBlk])

((WAIT, trtype, Auth, (1, rc), id),
 [AuthReqBlk])

((WAIT, Authentication,
  Auth, (sid, rc), rid), sm)

((WAIT, trtype, Auth, (sid, rc), rid), sm)

((COMPLETED, Authentication,
  Auth, (0, 0), 0), [ ])

((FINISHED, trtype, Auth, (sid, rc), rid),
 [AuthStatusBlk])

1`(Merchant, Consumer,
    [([TransRefBlk(trtype), AuthReqBlk], 1)])
++1`(Consumer, Merchant, [ ])

(Consumer, Merchant, ([AuthRespBlk], id)::q)

(Consumer, Merchant, q)

(Merchant, Consumer, q)

(Merchant, Consumer, q^^[([AuthStatusBlk], sid+1)])

((READY, trtype, NoExch, (0, 0), 0), [ ])

((LISTEN, trtype, Auth, (1, 0), 0),
 [AuthReqBlk])
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Transport

TRxTRxMQ

P I/O

C_BDOfr

P I/O

StaxBfr

RcvTPO

[ (s, exch)=(READY, NoExch) orelse
  (s, exch)=(FINISHED, Auth) ]

(TradingOptions.ind)

RcvOfrRsp

[ id<>rid ]

(TradingResult.ind)

SndTPOSel
(TradingOptions.res)

((WAIT, trtype, BDOfr, (sid, rc), id), sm)

(Consumer, Merchant, q)

(Consumer, Merchant,
 q^^[([TpoSelectionBlk], sid+1)])

((LISTEN, trtype, BDOfr, (sid, rc), rid), sm)

((FINISHED, trtype, BDOfr, (sid, 0), 0), [ ])

((s, trtype, exch, (sid, rc), rid), sm)

(Merchant, Consumer, q)

(Merchant, Consumer, ([OfferRespBlk], id)::q)

(Merchant, Consumer, q)

(Merchant, Consumer, ([TpoBlk], id)::q)

((LISTEN, trtype, BDOfr,
  (sid+1, 0), rid), [TpoSelectionBlk])

((WAIT, trtype, BDOfr, (sid, rc), rid), sm)
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Transport

TRxTRxMQ

P I/O

M_BDOfr

P I/O

StaxBfr

SndTPO
(TradingOptions.req)

[ trtype<>Authentication ]

SndOfrRsp
(TradingResult.req)

SndAuthSts_TPO
(TradingOptions.req)

RcvTPOSel

[ id<>rid ]

(TradingOptions.cnf)

((LISTEN, trtype, BDOfr, (1, 0), 0), [TpoBlk])

((LISTEN, trtype, BDOfr, (sid, rc), rid), sm)

((LISTEN, trtype, BDOfr, (sid+1, 0), rid),
 [AuthStatusBlk, TpoBlk])

((WAIT, trtype, BDOfr, (sid, rc), id), sm)

1`(Merchant, Consumer,
    [([TransRefBlk(trtype), TpoBlk], 1)])
++1`(Consumer, Merchant, [ ])

((WAIT, trtype, BDOfr, (sid, rc), rid), sm)

((COMPLETED, trtype, BDOfr, (0, 0), 0), [ ])

(Merchant, Consumer, q)

(Consumer, Merchant, ([TpoSelectionBlk], id)::q)

(Merchant, Consumer,
 q^^[([AuthStatusBlk, TpoBlk], sid+1)])

(Consumer, Merchant, q)

(Merchant, Consumer, q)

(Merchant, Consumer, q^^[([OfferRespBlk], sid+1)])

((READY, trtype, NoExch, (0, 0), 0), [ ])

((FINISHED, trtype, Auth, (sid, rc), rid),
 [AuthStatusBlk])
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Transport

TRxTRxMQ

P I/O

C_BIOfr

P I/O

StaxBfr

RcvTPO
(TradingOptions.ind)

[ (s, exch)=(READY, NoExch) orelse
  (s, exch)=(FINISHED, Auth) ]

RcvOfrRsp
(TradingResult.ind)

((HOLD, trtype, BIOfr, (sid, rc), id), sm)

((HOLD, trtype, BIOfr, (sid, rc), rid), sm)

((FINISHED, trtype, BIOfr, (sid, 0), 0), [ ])

((s, trtype, exch, (sid, rc), rid), sm)

(Merchant, Consumer, ([OfferRespBlk], id)::q)

(Merchant, Consumer, ([OfferRespBlk], id)::q)

(Merchant, Consumer, q)

(Merchant, Consumer,
 ([TpoBlk,OfferRespBlk], id)::q)
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Transport

TRxTRxMQ

P I/O

M_BIOfr

P I/O

StaxBfr

HoldTPO
(TradingOptions.req)

[ trtype<>Authentication ]

SndAuthSts_TPO_OfrRsp
(TradingResult.req)

SndTPO_OfrRsp
(TradingResult.req)

HoldAuthSts_TPO
(TradingOptions.req)

((HOLD_WAIT, trtype, BIOfr, (0, 0), 0),
 [TpoBlk])

((HOLD_WAIT, trtype, BIOfr, (0, 0), 0),
 [TpoBlk])

((FINISHED, trtype, Auth, (sid, rc), rid),
 [AuthStatusBlk])

((COMPLETED, trtype, BIOfr, (0, 0), 0), [ ])

((HOLD_WAIT, trtype, BIOfr, (sid, rc), rid),
 [AuthStatusBlk, TpoBlk])

((HOLD_WAIT, trtype, BIOfr, (sid, rc), rid),
 [AuthStatusBlk, TpoBlk])

((COMPLETED, trtype, BIOfr, (0, 0), 0), [ ])

1`(Merchant, Consumer,
    [([TransRefBlk(trtype),
       TpoBlk, OfferRespBlk], 1)])
++1`(Consumer, Merchant, [ ])

(Merchant, Consumer, q)

(Merchant, Consumer,
 q^^[([AuthStatusBlk, TpoBlk, OfferRespBlk], sid+1)])

((READY, trtype, NoExch, (0, 0), 0), [ ])
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WAIT
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Transport

TRxTRxMQ

P I/O

C_Pay

P I/O

StaxBfr

SndPayReq_2
(PayInvoke.req)

SndPayReq_1

[ exch=BDOfr orelse exch=BIOfr ]

(PayInvoke.req)

RcvPayRsp_stop

[ (trtype<>ValueExchange
   orelse exch=Pay2)
  andalso id<>rid ]

(PayResult.ind)

RcvPayRsp_cont

[ (trtype=ValueExchange
   orelse trtype=Purchase)
  andalso id<>rid ]

(PayResult.ind)

SndPayExch
(PayData.res)

[ exch=Pay1 orelse exch=Pay2 ]

RcvPayExch

[ (exch=Pay1 orelse exch=Pay2)
  andalso id<>rid ]

(PayData.ind)

((LISTEN, ValueExchange, Pay2,
 (sid+1, 0), rid), [PayReqBlk])

((LISTEN, trtype, Pay1, (sid+1, 0), 0),
 [PayReqBlk])

((WAIT, trtype, exch, (sid, rc), id), sm)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

(Consumer, PHandler, q^^[([PayExchBlk], sid+1)])

(Consumer, PHandler, q^^[([PayReqBlk], sid+1)])

1`(Consumer, PHandler,
    [([TransRefBlk(trtype), PayReqBlk], sid+1)])
++1`(PHandler, Consumer, [ ])

(Consumer, PHandler, q)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

((LISTEN, trtype, Pay1, (sid, rc), rid),
 sm)

((WAIT, trtype, exch, (sid, rc), rid), sm)

((FINISHED, trtype, Pay1, (sid, 0), 0), [ ])

(Consumer, PHandler, q)

1`(Merchant, Consumer, [ ])++
1`(Consumer, Merchant, [ ])

(PHandler, Consumer, ([PayExchBlk], id)::q)

(PHandler, Consumer, ([PayRespBlk], id)::q)

(PHandler, Consumer, ([PayRespBlk], id)::q)

(PHandler, Consumer, q)

(PHandler, Consumer, q)

(PHandler, Consumer, q)

((FINISHED, ValueExchange, Pay1,
 (sid, rc), rid), sm)

((FINISHED, trtype, exch, (sid, 0), 0), [ ])

((COMPLETED, trtype, exch, (0, 0), 0), [ ])

((LISTEN, trtype, exch, (sid+1, 0), rid),
 [PayExchBlk])
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Transport

TRxTRxMQ

P I/O

P_Pay

P I/O

StaxBfr

RcvPayReq
(PayInvoke.ind)

[ (s, exch)=(READY, NoExch) orelse
  (s, exch)=(COMPLETED, Pay1) ]

SndPayRsp
(PayResult.req)

[ exch=Pay1 orelse exch=Pay2 ]

SndPayExch
(PayData.req)

[ exch=Pay1 orelse exch=Pay2 ]

RcvPayExch
(PayData.ind)

[ (exch=Pay1 orelse exch=Pay2)
  andalso id<>rid ]

((WAIT, trtype,
 if exch=NoExch then Pay1 else Pay2,
 (sid, 0), id), [ ])

((WAIT, trtype, exch, (sid, rc), rid), sm)

((LISTEN, trtype, exch, (sid+1, rc), rid),
 [PayExchBlk])

(Consumer, PHandler, q)

((WAIT, trtype, exch, (sid, rc), rid), sm)

((COMPLETED, trtype, exch, (0, 0), 0), [ ])

(Consumer, PHandler, q)

(Consumer, PHandler, ([PayExchBlk], id)::q)

(PHandler, Consumer, q)

(PHandler, Consumer, q^^[([PayExchBlk], sid+1)])

((s, trtype, exch, (sid, 0), 0), [ ])

((LISTEN, trtype, exch, (sid, rc), rid), sm)

((WAIT, trtype, exch, (sid, rc), id), sm)

(Consumer, PHandler, ([PayReqBlk], id)::q)

(PHandler, Consumer, q)

(PHandler, Consumer, q^^[([PayRespBlk], sid+1)])
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Event
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Event
   No.
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PayInvoke.req

PayData.ind

PayData.req

PayInvoke.ind

     Payment Request & 
Delivery Request Message

Payment Exchange Message

PayData.res

LISTEN

WAIT

HOLD

HOLD_WAIT

WAIT

LISTEN PayData.cnf

Payment Exchange Message

PayResult.ind

Delivery.res
     Payment Response &
Delivery Response Message

COMPLETED

HOLD

Delivery.req

LISTEN
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WAIT

PayResult.req
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Delivery.cnf

COMPLETED
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Transport

TRxTRxMQ

P I/O

C_PayDlv

P I/O

StaxBfr

HoldPayReq
(PayInvoke.req)

[ exch=BDOfr orelse exch=BIOfr ]

SndPayDlvReq
(Delivery.req)

RcvDlvRsp
(Delivery.cnf)

RcvPayRsp
(PayResult.ind)

[ id<>rid ]

RcvPayExch
(PayData.ind)

[ id<>rid ]

SndPayExch
(PayData.res)

((HOLD_WAIT, Purchase, PayDlv,
 (sid, 0), 0), [PayReqBlk])

((LISTEN, Purchase, PayDlv,
 (sid+1, 0), 0), [PayReqBlk, DeliveryReqBlk])

((LISTEN, Purchase, PayDlv,
 (sid+1, 0), rid), [PayExchBlk])

((WAIT, Purchase, PayDlv,
 (sid, rc), rid), sm)

(PHandler, Consumer, q)

1`(Consumer, PHandler,
    [([TransRefBlk(Purchase), PayReqBlk,
       DeliveryReqBlk], sid+1)])
++1`(PHandler, Consumer, [ ])

(PHandler, Consumer, ([PayExchBlk], id)::q)

((HOLD, Purchase, PayDlv,
 (sid, rc), rid), sm)

((LISTEN, Purchase, PayDlv,
 (sid, rc), rid), sm)

((LISTEN, Purchase, PayDlv,
 (sid, rc), rid), sm)

((WAIT, Purchase, PayDlv,
 (sid, rc), id), sm)

((HOLD, Purchase, PayDlv,
 (sid, rc), id), sm)

((FINISHED, Purchase, exch, (sid, 0), 0), [ ])

((HOLD_WAIT, Purchase, PayDlv,
 (sid, 0), 0), [PayReqBlk])

1`(Merchant, Consumer, [ ])++
1`(Consumer, Merchant, [ ])

(Consumer, PHandler, q)

(PHandler, Consumer,
 ([PayRespBlk, DeliveryRespBlk], id)::q)

(Consumer, PHandler, q^^[([PayExchBlk], sid+1)])

(PHandler, Consumer, ([DeliveryRespBlk], id)::q)

((COMPLETED, Purchase, PayDlv,
 (0, 0), 0), [ ])

(PHandler, Consumer, ([DeliveryRespBlk], id)::q)

(PHandler, Consumer, q)

ltý�m•�
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Transport

TRxTRxMQ

P I/O

P_PayDlv

P I/O

StaxBfr

RcvPayReq
(PayInvoke.ind)

RcvDlvReq
(Delivery.ind)

HoldPayRsp
(PayResult.req)

SndPayDlvRsp
(Delivery.res)

SndPayExch
(PayData.req)

RcvPayExch
(PayData.ind)

[ id<>rid ]

((HOLD, Purchase, PayDlv, (0, 0), id), [ ])

((WAIT, Purchase, PayDlv,
 (0, 0), id), [ ])

((WAIT, Purchase, PayDlv,
 (sid, rc), rid), sm)

((LISTEN, Purchase, PayDlv,
 (sid+1, rc), rid), [PayExchBlk])

(Consumer, PHandler, ([DeliveryReqBlk], id)::q)

(Consumer, PHandler, q)

((WAIT, Purchase, PayDlv,
 (sid, rc), rid), sm)

((HOLD_WAIT, Purchase, PayDlv,
 (sid, rc), rid), [PayRespBlk])

((HOLD_WAIT, Purchase, PayDlv,
 (sid, rc), rid), [PayRespBlk])

((COMPLETED, Purchase, PayDlv,
 (0, 0), 0), [ ])

(Consumer, PHandler, q)

(Consumer, PHandler, ([PayExchBlk], id)::q)

(PHandler, Consumer, q)

(PHandler, Consumer, q^^[([PayExchBlk], sid+1)])

((READY, Purchase, NoExch, (0, 0), 0), [ ])

((HOLD, Purchase, PayDlv, (0, 0), rid), [ ])

((LISTEN, Purchase, PayDlv,
 (sid, rc), rid), sm)

((WAIT, Purchase, PayDlv,
 (sid, rc), id), sm)

(Consumer, PHandler,
 ([PayReqBlk, DeliveryReqBlk], id)::q)

(Consumer, PHandler, ([DeliveryReqBlk], id)::q)

(PHandler, Consumer, q)

(PHandler, Consumer,
 q^^[([PayRespBlk, DeliveryRespBlk], sid+1)])
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FINISHED

Merchant_PEConsumer_PE
Consumer_User  IOTP Transport

Service Provider
Merchant_User

READY

Event
   No.

1

4

Event
   No.

2

3

Delivery.req

Delivery.cnf

Delivery.res

Delivery.ind

Delivery Request Message

Delivery Response Message
COMPLETED

WAIT

LISTEN

COMPLETED
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Transport

TRxTRxMQ

P I/O

C_Deliv

P I/O

StaxBfr

SndDlvReq
(Delivery.req)

RcvDlvRsp
(Delivey.cnf)

[ id<>rid ]

((LISTEN, Purchase, Deliv, (sid+1, 0), 0),
 [DeliveryReqBlk])

((LISTEN, Purchase, Deliv, (sid, rc), rid),
 [DeliveryReqBlk])

((COMPLETED, Purchase, Deliv, (0, 0), 0), [ ])

((FINISHED, Purchase, Pay1, (sid, 0), 0), [ ])

1`(Consumer, DHandler,
    [([TransRefBlk(Purchase),
       DeliveryReqBlk], sid+1)])
++1`(DHandler, Consumer, [ ])

(DHandler, Consumer, ([DeliveryRespBlk], id)::q)

(DHandler, Consumer, q)

1`(Consumer, PHandler, [ ])++
1`(PHandler, Consumer, [ ])
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RcvDlvReq
(Delivery.ind)

SndDlvRsp
(Delivey.res)

D_Deliv

P I/O

StaxBfr

Transport

TRxTRxMQ

P I/O

((WAIT, Purchase, Deliv, (sid, 0), rid), sm)

((COMPLETED, Purchase, Deliv, (0, 0), 0), [ ])

(Consumer, DHandler, q)

(Consumer, DHandler, ([DeliveryReqBlk], id)::q)

(DHandler, Consumer, q)

(DHandler, Consumer,
 q^^[([DeliveryRespBlk], sid+1)])

((READY, Purchase, NoExch, (0, 0), 0), [ ])

((WAIT, Purchase, Deliv, (0, 0), id), [ ])
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Transport

TRxTRxMQ

P I/O

C_Cnl

P I/O

StaxBfr

SndCnl

[ (s<>READY andalso s<>COMPLETED andalso s<>CANCELLED)
  andalso (s<>FINISHED orelse (s=FINISHED andalso (exch<>Pay1
               orelse (exch=Pay1 andalso trtype<>Purchase)))) ]

( Cancel.req )

RcvCnl

[ s<>COMPLETED andalso
  s<>CANCELLED ]

( Cancel.ind if s<>READY )

SndCnl_special
( Cancel.req )

((s, trtype, exch, (sid, rc), rid), sm)

(role, Consumer, [([CancelBlk], id)])

(Consumer, role, q^^[([CancelBlk], sid+1)])

1`(Consumer, Merchant, [([CancelBlk], sid+1)])
++1`(Merchant, Consumer, [ ])

(Consumer, role, q)

1`(Consumer, PHandler, sq)++
1`(PHandler, Consumer, rq)

((s, trtype, exch, (sid, rc), rid), sm)

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((CANCELLED, Purchase, Pay1, (0, 0), 0), [ ])

((FINISHED, Purchase, Pay1, (sid, 0), 0), [ ])

(role, Consumer, [ ])
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Transport

TRxTRxMQ

P I/O

NC_Cnl

P I/O

StaxBfr

RcvCnl_special
( Cancel.ind )

[ exch=BDOfr orelse exch=BIOfr ]

SndCnl
( Cancel.req )

[ s<>READY andalso
  s<>COMPLETED andalso
  s<>CANCELLED ]

RcvCnl
( Cancel.ind if s<>READY )

[ s<>COMPLETED andalso
  s<>CANCELLED ]

LocalCnl
( Cancel.req )

((s, trtype, exch, (sid, rc), rid), sm)

((s, trtype, exch, (sid, rc), rid), sm)

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((COMPLETED, trtype, exch, (0, 0), 0), [ ])

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

(role, Consumer, q)

(Consumer, role, [([CancelBlk], id)])

(role, Consumer, q^^[([CancelBlk], sid+1)])

(Consumer, Merchant, [([CancelBlk], id)])

((HOLD_WAIT, trtype, BIOfr, (0, 0), 0), [TpoBlk])

((CANCELLED, trtype, BIOfr, (0, 0), 0), [ ])

(Consumer, role, [ ])

(Consumer, Merchant, [ ])
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          Any
Input Message?1

  Transaction
  Terminated?2

  A Duplicate?3

       Cancel?
Rpt Hard Error?4

           Rpt
 Transient Error?5

   In Hard Error?6

 output message
        sent?

3.1 Discard input

   send message
rpt transient error
  (MsgBeingProc)

  reset timer for
re-transmission
 (MinRetrySecs)

send message
rpt hard error

generate expected output message
and reset timer and counter for
re-transmission

re-transmission
 timer expires?1.1

  RCmax reached?1.2

retransmit message
and reset timer and
 increment counter

STOP

  Discard input
and clear queue

yes

no

no

no

yes

yes

yes

no

yes

yes no

yes

no

no

yes

noyes

no
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SndMsgRptTrntErr
<Rcv duplicate & output not sent>

3.1

[ id=rid ]

RstTimer
<Rcv message rpt transient error>

5

Discard

[ id=rid ]

<Rcv duplicate & output sent>

3.1

Stop_4

[ s<>COMPLETED andalso
  s<>CANCELLED ]

( Cancel.ind )
<Rcv message rpt hard error>

4

Stop_1

( Cancel.ind )
<No input & RCmax reached>

1.2

[ rc=RCmax_c ]

Retransmit

[ rc<RCmax_c ]

1.2
<No input & RCmax not reached>

SndMsgRptHrdErr_Stop

[ (s=READY orelse s=LISTEN) andalso
  NotCnl_HrdErr m andalso id<>rid ]

( Cancel.ind if s<>READY )

6

<Rcv message in hard error>

C_ErrHdl

P I/O

StaxBfr

Transport

TRxTRxMQ

P I/O

Discard_Clear

[ s=COMPLETED orelse
  s=CANCELLED ]

2
<Transaction terminated>

((WAIT, trtype, exch, (sid, rc), rid), sm)
1`(Consumer, role, sq)++
1`(role, Consumer, (m, id)::rq)

(role, Consumer,
 ([ErrorBlk(TransientError, MsgBeingProc)], id)::q)

1`(Consumer, role, 
    sq^^[([ErrorBlk(TransientError,
                         MsgBeingProc)], sid+1)])++
1`(role, Consumer, rq)

(role, Consumer, q)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

((s, trtype, exch, (sid, rc), rid), sm)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

((s, trtype, exch, (sid, rc), rid), sm)

(role, Consumer, [([ErrorBlk(HardError, MsgErr)], id)])

1`(Consumer, role, 
    sq^^[([ErrorBlk(HardError, MsgErr)], sid+1)])++
1`(role, Consumer, rq)

(Consumer, role, q)

1`(Consumer, role, sq)++
1`(role, Consumer, (m, id)::rq)

((WAIT, trtype, exch, (sid+1, 0), rid), sm)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

(role, Consumer, (m, id)::q)

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((LISTEN, trtype, exch, (sid, rc+1), rid), sm)

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

(role, Consumer, q)

((s, trtype, exch, (0, 0), 0), [ ]) (role, Consumer, (m, id)::q)

(role, Consumer, [ ])

(Consumer, role, q^^[(sm, sid)])

((LISTEN, trtype, exch, (sid, rc), id), sm)

(role, Consumer, [ ])

((LISTEN, trtype, exch, (sid, rc), rid), sm)
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SndMsgRptTrntErr
<Rcv duplicate & output not sent>

3.1

[ (s=WAIT orelse s=HOLD_WAIT)
  andalso id=rid ]

RstTimer
<Rcv message rpt transient error>

5

Discard

[ id=rid ]

<Rcv duplicate & output sent>

3.1

Stop_4

[ s<>COMPLETED andalso
  s<>CANCELLED ]

( Cancel.ind )
<Rcv message rpt hard error>

4

Stop_1

( Cancel.ind )
<No input & RCmax reached>

1.2

[ rc=RCmax_nc ]

Retransmit

[ rc<RCmax_nc ]

1.2
<No input & RCmax not reached>

SndMsgRptHrdErr_Stop

[ (s=READY orelse s=LISTEN) andalso
  NotCnl_HrdErr m andalso id<>rid ]

( Cancel.ind if s<>READY )

6

<Rcv message in hard error>

NC_ErrHdl

StaxBfr

P I/O

Transport

TRxTRxMQ

P I/O

Discard_Clear_M

[ (s=CANCELLED andalso (exch=Auth orelse
   exch=BDOfr orelse exch=BIOfr)) orelse
  (s=COMPLETED andalso (exch=Auth orelse
   ((exch=BDOfr orelse exch=BIOfr) andalso m<>[CancelBlk]))) ]

2.1
<Transaction terminated at Mer>

Discard_Clear_P

[ (s=CANCELLED orelse s=COMPLETED)
  andalso (exch=Pay1 orelse exch=Pay2 orelse
                exch=PayDlv orelse exch=NoExch) ]

2.1
<Transaction terminated at PH>

Discard_Clear_D

[ (s=CANCELLED orelse s=COMPLETED)
  andalso (exch=Deliv orelse exch=NoExch) ]

2.1
<Transaction terminated at DH>

((s, trtype, exch, (sid, rc), rid), sm)
1`(role, Consumer, sq)++
1`(Consumer, role, (m, id)::rq)

(Consumer, role,
 ([ErrorBlk(TransientError, MsgBeingProc)], id)::q)

1`(role, Consumer, 
    sq^^[([ErrorBlk(TransientError,
                         MsgBeingProc)], sid+1)])++
1`(Consumer, role, rq)

(Consumer, role, q)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

((s, trtype, exch, (sid, rc), rid), sm)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

((s, trtype, exch, (sid, rc), rid), sm)

(Consumer, role, [([ErrorBlk(HardError, MsgErr)], id)])

1`(role, Consumer, 
    sq^^[([ErrorBlk(HardError, MsgErr)], sid+1)])++
1`(Consumer, role, rq)

(role, Consumer, q)

1`(role, Consumer, sq)++
1`(Consumer, role, (m, id)::rq)

((s, trtype, exch, (sid+1, 0), rid), sm)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

(Consumer, role, (m, id)::q)

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((LISTEN, trtype, exch, (sid, rc+1), rid), sm)

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

(Consumer, role, q)

((s, trtype, exch, (0, 0), 0), [ ])

((s, trtype, exch, (0, 0), 0), [ ])

((s, trtype, exch, (0, 0), 0), [ ])

(Consumer, Merchant, (m, id)::q)

(Consumer, PHandler, (m, id)::q)

(Consumer, DHandler, (m, id)::q)

(Consumer, Merchant, q)

(Consumer, PHandler, q)

(Consumer, DHandler, q)

(role, Consumer, q^^[(sm, sid)])

((LISTEN, trtype, exch, (sid, rc), id), sm)

(Consumer, role, [ ])

((LISTEN, trtype, exch, (sid, rc), rid), sm)(Consumer, role, q)
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37 
43:0

37
C_AuthTr:  1`((CANCELLED,Authentication,Auth,(0,0),0),[])
M_AuthTr:  1`((CANCELLED,Authentication,Auth,(0,0),0),[])
Transport: 1`(Consumer,Merchant,[])++ 1`(Merchant,Consumer,[])

20 
6:0

20
C_AuthTr:  1`((CANCELLED,Authentication,NoExch,(0,0),0),[])
M_AuthTr:  1`((CANCELLED,Authentication,Auth,(0,0),0),[])
Transport: 1`(Consumer,Merchant,[])++ 1`(Merchant,Consumer,[])

163 
11:0

163
C_AuthTr:  1`((CANCELLED,Authentication,Auth,(0,0),0),[])
M_AuthTr:  1`((COMPLETED,Authentication,Auth,(0,0),0),[])
Transport: 1`(Consumer,Merchant,[])++ 1`(Merchant,Consumer,[])

106 
8:0

106
C_AuthTr:  1`((COMPLETED,Authentication,Auth,(0,0),0),[])
M_AuthTr:  1`((COMPLETED,Authentication,Auth,(0,0),0),[])
Transport: 1`(Consumer,Merchant,[])++ 1`(Merchant,Consumer,[])
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163 
11:0

165 
6:1

109 
5:2

60 
3:4

32 
1:4

17 
1:6

10 
1:4

5 
1:4

3 
1:3

2 
1:1

1 
0:1

1
Initialize: 1`Authentication

337:109->165
ErrHandling_C'Discard_Clear: 
{trtype=Authentication,s=CANCELLED,
role=Merchant,q=[],m=[AuthStatusBlk],
id=2,exch=Auth}

491:165->163
ErrHandling_NC'Discard_Clear_M: 
{trtype=Authentication,s=COMPLETED,
q=[],m=[CancelBlk],id=2,exch=Auth}

188:60->109
Cancellation_C'SndCnl: 
{trtype=Authentication,exch=Auth,
sm=[AuthRespBlk],sid=1,s=LISTEN,
role=Merchant,rid=1,rc=0,q=[]}

90:32->60
Authenticator'SndAuthSts: 
{sm=[AuthReqBlk],sid=1,rid=1,rc=0,
q=[]}

44:17->32
Authenticator'RcvAuthRsp: 
{trtype=Authentication,
rid=0,rc=0,q=[],id=1}

21:10->17
Authenticatee'SndAuthRsp: 
{trtype=Authentication,sm=[]
,sid=0,q=[]}

10:5->10
Authenticatee'RcvAuthReq: 
{trtype=Authentication,q=[]}

4:3->5
Consumer'InitiateTr_C: 
{trtype=Authentication,q=[],
m=[AuthReqBlk],id=1}

2:2->3
Authenticator'SndAuthReq:
{trtype=Authentication}

1:1->2
Merchant'InitiateTr_M: 
{trtype=Authentication}
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7 
1:0

7
M_Purchase:1`((CANCELLED,Purchase,BIOfr,(0,0),0),[])

3 
1:2

3
M_Purchase:
1`((HOLD_WAIT,Purchase,BIOfr,(0,0),0),[TpoBlk])

2 
1:3

2
M_Purchase:1`((READY,Purchase,NoExch,(0,0),0),[])

1 
0:1

1
Initialize:1`Purchase

6:3->7
Cancellation_NC'LocalCnl:
{trtype=Purchase}

2:2->3
BrdIndOffer_M'HoldTPO:
{trtype=Purchase}

1:1->2
Merchant'InitiateTr_M: 
{trtype=Purchase}
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Merchant_PEConsumer_PE
Consumer_User  IOTP Transport

Service Provider
Merchant_User

HOLD_WAIT
TradingOptions.req

CANCELLED
Cancel.req
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313 
5:4

464 
14:1

472 
56:0

472
IOTP_TopLevel'Transport:1`(Consumer,Merchant,[])++ 1`(Merchant,Consumer,[])
Merchant'M_Purchase:1`((CANCELLED,Purchase,BDOfr,(0,0),0),[])
Consumer'C_Purchase:1`((CANCELLED,Purchase,Auth,(0,0),0),[])

110 
1:5

60 
1:4

33 
1:6

18 
1:4

9 
1:4

4 
1:3

2 
1:3

1 
0:1

1
Initialize: 1`Purchase

196 
3:6

965:313->464
Cancellation_NC'RcvCnl: 
{trtype=Purchase,sm=[AuthStatusBlk,
TpoBlk],sid=2,s=LISTEN,
role=Merchant,rid=1,rc=0,id=2,
exch=BDOfr}

1434:464->472
ErrHandling_C'Discard_Clear: 
{trtype=Purchase,s=CANCELLED,
role=Merchant,q=[],m=[AuthStatusBlk,
TpoBlk],id=2,exch=Auth}

600:196->313
Cancellation_C'SndCnl: 
{trtype=Purchase,sm=[AuthRespBlk],
sid=1,s=LISTEN,role=Merchant,rid=1,
rc=0,q=[],exch=Auth}

320:110->196
BrdDepOffer_M'SndAuthSts_TPO: 
{trtype=Purchase,sid=1,rid=1,rc=0,
q=[]}

158:60->110
Authenticator'HoldAuthSts: 
{trtype=Purchase,sm=[AuthReqBlk],
sid=1,rid=1,rc=0}

80:33->60
Authenticator'RcvAuthRsp: 
{trtype=Purchase,rid=0,
rc=0,q=[],id=1}

39:18->33
Authenticatee'SndAuthRsp: 
{trtype=Purchase,sm=[],
sid=0,q=[]}

18:9->18
Authenticatee'RcvAuthReq: 
{trtype=Purchase,q=[]}

8:4->9
Consumer'InitiateTr_C: 
{trtype=Purchase,q=[],
m=[AuthReqBlk],id=1}

3:2->4
Authenticator'SndAuthReq:
{trtype=Purchase}

1:1->2
Merchant'InitiateTr_M: 
{TrType=Purchase}
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Merchant_PEConsumer_PE
Consumer_User  IOTP Transport

Service Provider
Merchant_User

[TransRefBlk(Purchase), AuthReqBlk]

[AuthRespBlk]
Authentication.cnf

Authentication.req

AuthResult.req

Authentication.ind

Authentication.res

TradingOptions.req

[AuthStatusBlk, TpoBlk]Discard

[CancelBlk]

HOLD_WAIT

Cancel.ind

Cancel.req

ÒŸ I[����9®L+6+)µóÂ{Ø:�ÒùgüÜñ›ø¨ñ\‡+ûJñ4÷Zò~ñeô�ù³õd62ö�õdüyúd8 ó¨ÿJñeð0õ‰ó¨ÿ�ø¨ÿJúZˆR÷žùg÷&‰ ùŠ62ûJö¨ñP?B?T
 AS


ºH�>®•�*®�­6�_-d­��8½y o%>[�1T o%CBD�5Ó)ÿ2b-^ED$�5�GFd o%3ºm­)·O¶I®w+6+)µuA'�8®�]6®�­6¶X�>®�NO7� I®�%O7� I®�1T o%L�8�>®#7������9®�%p�'�>®�18 I[�%

�6Kw254#º��ö?BA6CEDšµË«�®P�O �187��*181V �%¬�>®��8­6 o¶Z�8�*®�15®��8���8®�®²[��8���>(f13�6KR�>®�­6�&-L­��9½y �%*[�1_ o%��8�*®²%*®c¦y�V�’F��

18�*·O15®�7c�8 I��%*1�µ

+�=�Â



‘z‘zÃDCŸÃnÄ Åd”p™IH:E’ÇO  ‘KJMLsÇ*”{–ON¸ÆXÈl—�P´™X—€ÏÑÈ¸Îh™z”p �ÇOÉr™zÎLÊ3ÆXÈb–0ÇÙE�EšÇOÉr“•”�ÆXÈb•ÑÆX–y—�˜š™¿È

2h%Lºm­)·O¶I®Š+6+)µuAyWy�8�>®H�>®�­6�3-L­��8½0 �%>[�1g �%

œ&•Tž^ŸR RQ

�9®�(1�8®�15®�%{�¸�8�>®����!­6%*18­67c�8 I��%d·¤®� o%>[#7�­6%*7c®�¶�¶I®��

X

ÿ��’�}Ô{þ

�8�>®bN1�915�X���l�8�>®b15®�7c��%*�Š�m­Yjy-L®�%p��W6�8�>®T�m­Yjy-L®�%p�h¨’­6%*�>¨’ªZ®�¶o I]6®��8j6W)���¿�8�>®TªZ®�¶o I]6®��8jk�>�y7��O-/®�%p�¿®c¦07!�*­6%>[6®6µ

º��*®�ø€®��97!�*­6%p�J o1_%*�6�V­YF�­��9®P�6K^18�O79�¬���9­6%*19­67c�8 I��%&7�­6%*7c®�¶�¶�­)�8 ���%��8�O­)�$��%*¶Ij@�07�7����91V·~®��’F�®�®�%¬�8�>®

����%O18�*-/®��H­6%O�$�8�>®Š�Ÿ­�j0-/®�%{�ZÀ•­6%*�*¶I®��H���Hª•®�¶� I]6®��8j$À•­6%*�*¶I®���µTº��>®�15®G�>®�­6�\-L­��8½0 �%>[�1i­��8®Š®c¦y(~®�7c�5®��

­67�7c���9�O �%>[w�5�w�8�*®•�>®�Nf%* I�8 I��%d�6Kz254#º��. �%L�8�>®#:ZÒl�•µ*�'¶I��15®��' �%*15(~®�7c�8 I��%3�>�YF�®�]6®��S�8®�]6®�­6¶�1i�*®�NO7� I®�%*7� I®�1

�8®�¶o­)�5®��J�5�L�8�>®G7c���T�8®�15(~��%*�* �%*[w���!­6%*18­67c�8 I��%$�5®��!-L �%*­)�8 I��%O1�µ

'tGG(+I—IG=8FH. BD(2=KENFH=-I�12?A*KE

«�®w15�8­��8�H·yj$­6%*­6¶Ij018 �%>[/�8�*®Š7�­6%*7c®�¶�¶�­)�8 ���%*1i�6K¸­L�T���979�O­615®G���9­6%*19­67c�8 I��%´`‰�gÓ)ÔYýlþ—

�������¤eS�8®�(1�8®�18®�%p�5®��

·yj|+�;d�>®�­6�J-L­��9½y �%*[�1i �%$#)�8���>(|éyµ

ÒŸ U�!15�8¶Ij6Wm�8�>®d���9­6%O18­67c�8 I��%. �1Š7�­6%O7c®�¶�¶I®��Q­)�w�8�>®$����%*18�*-L®�� �

¼

­6%*�v�bÀ•­6%*�*¶�®�� �

¼

ØT+YeŠ­)Kn�5®��w�8�>®

����%O18�*-/®�� �

¼

 �%* I�8 o­)�5®�1i­d�Ÿ­�j0-/®�%{�Z���•­L�Ÿ­�j0-/®�%p�h¨’­6%O�0¨’ª•®�¶� I]6®��8j€�*�y7��*-L®�%p��®c¦>79�O­6%>[6®^·f�>�i·~®�Kn���8®

 I�i15�8­��9�81H­)�i�8�>®G�TÀZ­6%*�O¶I®�� �

¼

 �%¦J92)L�2#­6%*�¨Jli�2)iL`}K}���EV*Û©ë WYe����H �%¦J f)f £)h#­6%*�¨JM£)h)hL`}Kn���EV*ÛcëYXiã Z�e!W

���Š;�e•­)K}�5®��#�8�>®L�Ÿ­�j0-/®�%{�#���#�8�>®/�m­Yjy-L®�%p�h¨’­6%*�>¨’ªZ®�¶o I]6®��8j��>�07��*-/®�%{�•®c¦>79�O­6%>[6®L�*­61k·~®�®�%² �%* I�8 �­)�5®��

­)�¸·~�6�8�LºH:���¶I® �

¼

1b �%nJ f)fw§ LH­6%*�mJM£)£)LŠ`}Kn���3V*Û©ëYWYeg���b �%nJ f h)i)¤�­6%*�mJ92)h)hŠ`}K}���5V*Û©ëYX�ã Zpe!µTq0 �-L �¶o­��9¶Ij6W

�8�>®d���9­6%*18­67c�8 I��%´7�­6%*7c®�¶�¶�­)�8 ���%Q-L­Yj|�07�7����w­)�G�8�>®_����%O18�*-/®�� �

¼

­6%*�QªkÀ•­6%*�*¶I®�� �

¼

Ø¸+Ye#­)K}�5®��Š�8�>®

����%O18�*-/®�� �

¼

 �%* I�8 �­)�5®�1b­Gª•®�¶� I]6®��8j/�>�07��*-/®�%{�¸®c¦>79�*­6%>[6®Z·O�>�¸·~®�K}���8®� I�b18�8­��8�81b­)�T�8�>®HªkÀZ­6%O�*¶I®�� �

¼

 �%MJlL
f

L
f

­6%O�MJ
fw§

N)N)Wl���R;�e#­)K}�5®��^�8�>®3ªZ®�¶o I]6®��8j��>�07��*-/®�%{�#®c¦07!�*­6%>[6®V�*­61G·~®�®�%P �%O I�8 �­)�5®��P­)�G·~�6�8�

º�:H��¶I® �

¼

1k �%WJML)ikj
§

­6%O�WJ
f

h)£)i)µG2h%|®�­679�²�6Kb�8�*®�15®/7�­615®�1�Wz�8�>®/ø€®��979�*­6%{�G-L­Yj|�*­Y]6®[�8®�7c®� I]6®��²�8�>®

[6�y�y�O1^K\�8��- �8�>®V-L­6%y�>K}­67c�8�1�8®��R·O�>�_ÿyÔ

V~”

b

V

üH�

V!X

Õ×ÖQ�8�>®J����%*18�O-/®��w�*�{®�1R%>�6�w(O���97!�*­615®_�8�>®V[6�{�0�*1�µ

q0 o%*7c®H�8�>®#ø€®��979�*­6%{�i �1�%>�6�� o%>Kn���!-/®��L�6KX�8�>®•���9­6%*19­67c�8 I��%V7�­6%*7c®�¶�¶�­)�8 I��%_·~®��’F�®�®�%_�8�>®G����%*18�*-L®��T­6%*�

�Ÿ­�j0-/®�%{�#ÀZ­6%*�O¶I®���WO�8�*®wø€®��979�*­6%{�#15�8 �¶�¶z®c¦y(~®�7c�81Z�8�>®Š(O�1�979�*­618®Š�5�_(1�8�07c®�®��XµHº��* o1�-L­�j;�8®�18�*¶I�Z �%€­6%

�}Ô8f

V

Ô-�šÓ��©Ö)b �hÓZˆ�Õ

V‰[

Wf šµB®6W>[6�{�0�*1�·f�* �¶��* o%>[Š�>(J �%V�8�*®Š-/®��97!�*­6%p��]ä1HF�­��9®��>���*15®6µ

q0®�7c��%*�*¶Ij6W�7c��%*19 ��>®��9 �%*[PJML
f

L
f

WÉJ
fw§

N)N)WÉJlL)ikj
§

­6%O�“J
f

h)£)i'K¯���8�8�>®���W6%>®� ��8�>®��g�8�>®�øJ®��!79�*­6%{�b%>���Ÿ�8�>®

�Ÿ­�j0-/®�%{�ZÀ•­6%*�*¶I®��� o1�%>�6�8 IN*®��V�6Km�8�>®Š7�­6%O7c®�¶�¶�­)�8 I��%$·~®��•FT®�®�%$�8�*®w����%*18�O-/®���­6%*�Jª•®�¶� I]6®��9j_À•­6%*�*¶I®��Yµ

2h%G�8�* o1z7�­615®6W)�8�>®'�'��%*18�*-/®��¿FH �¶�¶)%>�6�^�8®�7c®� I]6®b�8�*®¸[6�{�0�*1¿�8�*­)�¿F'­61z(O­6 o�#Kn���YWE�8�>®'øJ®��!79�*­6%{�lFZ �¶�¶Ñ®c¦y(~®�7c�

�8�>®•[6�y�y�*1��5�R·~®Z�>®�¶o I]6®��8®��XW0­6%*�3�8�>®•�Ÿ­Yjy-/®�%{��À•­6%*�*¶I®���FH �¶�¶*·¤®�¶o I®�]6®H�8�*­)�'�8�>®•(O­Yjy-/®�%{�i �1TNO%*­6¶� �18®��Xµ

º��O �1d18 ��8�*­)�8 I��%�-d­�j@·~®;�9®�7c�Y]6®��8®��¬K\�8��- �8�>®��'��%*18�*-/®��_ �%{]6�6½y �%*[´­v:�®�K¯�*%*�@���!­6%*18­67c�8 I��%�FH�>®��8®

®�]0 ��>®�%*7c®H�6K¤�8�*®�(O­�j0-/®�%{�•`}®6µB[>µIWy�8�>®�(O­Yjy-L®�%p�
�8®�7c®� I(*�!eŸ o1g(1�8�E]y ��*®��R�5�Š�8�>®Zø€®��97!�*­6%p��µ¸ÀZ�YF�®�]6®���W0�8�>®

ø€®��979�O­6%p�•FH �¶�¶X%*®�®��J�5�V79�>®�79½´`¯15��-/®��>�EF•e'�8�O­)�H�8�>®^[6�{�0�*1�F�®��8®w%>�6�Z�>®�¶o I]6®��8®��$�5�_�8�*­)�k�'��%*18�*-/®��Yµ

2³Kl�8�*®w����%*18�O-/®����>�y®�1�%>�6�S�8®Hxy�>®�15�H­_�8®�K}�O%*�XWy�8�>®�%J�8�>®G o%p]6®�%{�5���8jV(1�8�6·O¶�®�-`�8®�-L­6 �%*1�µ

a
1BIG.0(‡'Â=03NL .�E 1Z˜!(+.W>P=81d.0@ BD(2=-EGFH=8IJ12?A*KEGF

2h%v254kºH�b]ä1w�5®��9-L �%*��¶I�6[6j6Wg�8�>®$ª•®�(¤��19 I��W¸«¬ I�8�*���9­YF�­6¶'­6%*�v»¸­6¶��*®

¼

¦07!�*­6%>[6®V���9­6%*19­67c�8 I��%*1/­��8®$­6¶�15�

�8®�K}®����8®����5�v­61^ý¸ÔK�6Ôfü‰�9�)Õ	�����)Ô8^`��üd���¯Ó)Ô8^)µxº��>®� c�L�5®��9-L �%O­)�8 I��%*1_�9®�(1�8®�15®�%{�5®���·yj¥�8�>®|7c�����8®�15(~��%*�* o%>[

�>®�­6��-L­��8½0 �%>[�1/ �%"#d�8���>(�é²�8�*®��8®�Kn���9®\�>�P%>�6�37�­6�*15®€­6%� �%p]6®�%{�5���8j.(1�8�6·f¶I®�-$µ¥2h%¥®�­679��NO%*­6%*7� �­6¶

���9­6%O18­67c�8 I��%XWX�8�>®RNO%O­6%*7� �­6¶m �%*15�8 I�8�*�8 I��%´`¯18�O79��­61#­_·O­6%>½J���G­V7��8®��O I�•7�­��!�|7c��-L(O­6%pj*eZ�8­)½6®�1#��%|�8�>®

­e�8��¶I®J�6KŠø€®��979�O­6%p�V­6%*�� o1*�8®�15(~��%*18 �·O¶I®VKn���3�•�¤®��! �%>[Q­´¶� �15�/�6Kk(O­Yjy-/®�%{�V-/®��8�>�0�*1L­�])­6 �¶�­)·f¶I®€­6%*�

�6(*�8 ���%*­6¶�¶IjR79�*­��9[� �%>[GK}®�®�1bK}���b���!­6%*18­67c�8 I��%3(1�8�07c®�1818 �%*[>µm§•¶�¶>�8�>®H®�¶I®�7c���8��%* �7Z7�­618�L����])­6¶��>®iK}�����>®�(~��18 ���W

FH ��8�*���9­YF�­6¶>����®c¦>79�*­6%>[6®6W0�5�6[6®��8�>®��'FH ��8�/Kn®�®•79�*­��9[6®�1T IKX%>®�®��*®��XWp�8­)½6®•(O¶�­67c®�·~®��•FT®�®�%3�8�>®k�'��%*18�*-/®��

­6%*�€�m­Yjy-L®�%p�•ÀZ­6%*�O¶I®����*���9 o%>[^�8�*®Š�Ÿ­�j0-/®�%p�•�>�07��*-/®�%{�i®c¦07!�*­6%>[6®p`¯1!e!µ

+�=6=



¨L2³%nJM¤kj¥¤#`}����J f £ § £Eel­6%*�nJMi)¤)£)W�­kNO%*­6%O7� �­6¶p���!­6%*18­67c�8 I��%/ �1Ÿ7�­6%*7c®�¶o¶I®��R·~®�Kn���8®��8�>®iN1�!15�m�Ÿ­Yjy-/®�%{�

�>�y7��O-/®�%p�_®c¦>79�*­6%>[6®� �1_ �%* ��8 �­)�5®���­)�V�8�>®²�bÀ•­6%*�*¶I®�� �

¼

µT2h% J f N)h)L.`}���¦J f N)h)¤Eed­6%*� Jl£)i)£)W

���9­6%*18­67c�8 I��%.7�­6%*7c®�¶o¶�­)�8 I��%´�y7�7����!1^�*�1�9 �%>[$�8�>®3N1�915�w�Ÿ­�j0-/®�%p�/�>�07��*-/®�%{�Š®c¦>79�O­6%>[6®6µ\2h%P·~�6�8�

7�­615®�1�WŸ�8�>®_ø€®��97!�*­6%p�w �1Š%*�6�Š �%>K}���9-/®��²�6K�7�­6%*7c®�¶o¶�­)�8 I��%Xµ_º��>®L��%*¶�j|7c��%*18®Hx{�>®�%O7c®3 �1Š�8�*­)�G�8�>®

���9­6%*18­67c�8 I��%'�8®�7c���!�^­)�m�8�>®�ø€®��97!�*­6%p�g18 o�>®¸F����*¶��Š%*�6�¿·~®T�>(X�*­)�5®��^�*%*¶I®�191X�8�>®iøJ®��97!�*­6%{�m7!�>®�78½01

FH I�8�$�8�>®G�Ÿ­Yjy-/®�%{�ZÀ•­6%*�*¶�®���­)�Z15��-/®G¶o­)�5®��H(~�� �%{��µ

¨d§Z1g �%O�* �7�­)�5®��G·yj>J f ¤)¤ § ����J f L)¤ f W�­Z»¸­6¶��>®

¼

¦>79�O­6%>[6®'���9­6%*18­67c�8 I��%R-L­Yj^­6¶�18�Z·~®'7�­6%*7c®�¶�¶I®��R�*���8¨

 �%>[/�8�>®w15®�7c��%*�J�Ÿ­�j0-/®�%{�•�*�y7��*-L®�%p��®c¦>79�O­6%>[6®6µT2h%$�8�* o1�7�­615®6WO�8�*®R����%*19�*-/®����*­61Z7c��-/(O¶I®��5®��

�8�>®^N��915�H(f­�j0-/®�%p��WXFZ�* �79�\7c���*¶��\·~®Š�8�>®R�>(O¶I��­6�€�6Kb­_7c®��8�8­6 �%|­6-/���*%{�Z�6K¸®�¶�®�7c���8��%* �7^]Ñ­6¶o�>®^ �%

��%>®w7��1���8®�%*7cj6W¤·O�>�ZFH �¶�¶z%*�6�5�8®�7c®� I]6®R�8�>®w15®�7c��%*�|(O­Yjy-/®�%{��W~FH�* �7!�€7c���*¶o�J·~®Š�8�>®R�>�EFH%*¶I��­6�€�6K

�8�>®G®Hxy�* I])­6¶I®�%p�i])­6¶��>®G o%$­6%>�6�8�>®��H7����T�8®�%*7cj6µ

ÒŸ �%O­6¶�¶Ij6Wl o%P­€:H®�K}�*%O�P���9­6%*19­67c�8 I��%P�8�*­)�w�5®��9-L o%*­)�5®�1Š �%MJl¤kj¥¤3­6%*�MJMi)¤)£)WŸ���>J f N)h)Ld­6%*� Jl£)i)£)W

�8�>®J����%*19�*-/®��R �1^19�>(*(~��15®��P�5�f�8®�7c®� �]6®3�8�>®>�8®�K¯�*%*�´­)Kn�5®��/%>®�[6�6�8 o­)�8 �%>[²FH I�8�Q�8�>®Vø€®��97!�*­6%p�L o%P�8�>®

4��~®��R�>�y7��O-/®�%p�^®c¦07!�*­6%>[6®6Wg·O�*�Š�*%>K}���8�8�*%*­)�5®�¶�j²7�­6%O%>�6�E�8®�7c®� �]6®3�8�>®3(O­�j0-/®�%{�^K\�8��- �8�>®3�Ÿ­Yjy-/®�%{�

À•­6%*�*¶I®��YµVªk�>®3�5�€�8�* o1GK¯­6 �¶����8®6W¿�8�>®V����%O18�*-/®��Š%*®�®��*1Š�5�g�8®c¨’ �%{]6�6½6®3�8�*®3:�®�K¯�*%*�P���9­6%*18­67c�8 I��%´FH I�8�

�8�>®Lø€®��979�O­6%p��µŠ§Z[�­6 �%XW~�8�>®Lø€®��979�O­6%p�G%>®�®��O1H�5�J7!�>®�78½|�8�*­)�k�8�>®w(O­�j0-/®�%{�•K}���k�8�>®[�8®�K¯�*%*�\F�­61k%>�6�

j6®��•-L­6�>®#�5�L�8�*­)�k����%*18�*-L®���µ

‘z‘zÃDCŸÃDC Åd”p™IH:E’ÇO  ÄhJVžm™9EšÇÙEšœtÊ3ÆXÈb–0ÇÙE�EšÇOÉr“•”�ÆXÈb•ÑÆX–y—�˜š™¿È,Hmœ Ê3™lÈb•)Íb �Ç*”

2h%Vºl­)·O¶�®w+6+)µuAyW*�8�*®•�>®�­6�$-d­��8½y o%>[�1T o%d�8�>®#¶�­618�T�•FT�/[��8���*(O1�W

œ“•Tž^ŸR ji

­6%*�lkgW �8®�(1�8®�15®�%{���8�>��15®Rÿ0Ô8�

XZV

^4�A�

V!X

�5®��!-L �%*­)�8 I��%O1g�6Kz�Ÿ­�j0-/®�%p�h¨��9®�¶�­)�5®��_���9­6%*18­67c�8 I��%O1¸FH�>®��9®����9­6%*18­67c�8 ���%37�­6%*7c®�¶o¶�­)�8 I��%L �1b®�]y o�>®�%p�

­)���8�*®w����%*18�O-/®���18 ��>®LÓ)ÔOÕóÖ)µT±�®�¶I�EFGW*F�®G®c¦>­6-L �%>®G �%$�*®��8­6 �¶X�8�>®�15®#�•FT�3[��8���>(O1��6Km�>®�­6�€-L­��8½0 �%>[�1�µ

¨L2³%H#)�8���>(VCyWp�8�>®Z���9­6%*18­67c�8 I��%3 �%{]6��¶I]6®�18m8�*15�¸�•FT�w���9­6�* o%>[.�8��¶I®�1�W{�8�>®•����%O18�*-/®��b­6%O�3ø€®��979�*­6%{��W

FH�>®�%� I�G �1#7�­6%O7c®�¶�¶I®���­)�G�8�>®3�'��%*18�*-/®��G19 ��>®R��%*¶Ij6µ/§��m­Yjy-L®�%p�h¨��8®�¶o­)�5®��P���9­6%*19­67c�8 I��%XW¿FZ�* �79�

®�%*�*1$ �%���%>®²�6KŠ�8�>®²K}�����V�5®��9-L �%O­6¶Z15�8­)�5®�1;�8®�(1�8®�18®�%p�5®���·yj J
§

jÑW`JMh
f

2)WPJMi)¤)L²­6%*� JlL)h)L)¤)W

�>�{®�1w%>�|�*­��9- �5�€�8�>®J����%*18�O-/®��Š18 �%O7c®3%>�\(O­�j0-/®�%{�w�*­61Šj6®��R·¤®�®�%´-L­6�>®6WŸ·O�>�^ I�^-L­YjQ15�8 �¶o¶

�8®�18�*¶I�3 �%@ �%{]6®�%p�5���9j¥(1�8�6·O¶I®�- ­61LFH I�8��­Q�b�1�979�*­618®€���9­6%*19­67c�8 I��%Xµ¬Ò*���8�8�>®��YWi254kºH�…15(~®�7� IN*®�1

�8�*­)�#�8�>®LøJ®��!79�*­6%{�G18�>���*¶o�€15�8 �¶o¶¿·~®R­)·O¶I®w�5�J�*­6%*�*¶I®^�8�>®d�'­6%*7c®�¶gø€®�1818­)[6®*�8®�7c®� I]6®��²K\�8��- �8�>®

����%*18�*-L®��_®�]6®�%&­)K}�5®��$�8�>®P4��~®��J�>�y7��O-/®�%p�_®c¦>79�*­6%>[6®P�O­61_7c��-L(O¶I®��5®��t`}®6µB[>µIWk�8�>®�187c®�%*­��9 I�

18�>�YFZ%/ �%/ÒŸ I[����8®�1i+6+)µuC#­6%O�$+6+)µóÂ6e!µg«� I�8�/19�*79�/­#15(~®�7� INf7�­)�8 I��%XW6F�®i®c¦y(~®�7c�g�8�*­)�g�8�>®Z�'��%*18�*-/®��

­6%*�|ø€®��97!�*­6%p�#18�*���*¶��J·~®w �%€7c��%*19 �15�5®�%{�Z�5®��9-d �%*­6¶¿18�8­)�5®�1�Wz £µB®6µIW¤®� I�8�>®��•·¤�6�8�| �% l�m�nWo0p�q0r�q0s_���

·¤�6�8�| �% lZu0vWlZq�p0p�qZs~WNˆ

V

_cÓ��

V

�8�*®^�Ÿ­�j0-/®�%{�k�*�y7��*-L®�%p�Z®c¦07!�*­6%>[6®R15�8­��8�81�µHºH�>®^�>®�­6�|-L­��8½0 �%>[�1

 �%�#)�8���*(€C/­��8®Š%>�6�i®c¦0(~®�7c�5®��€­6%*�€­��8®Š�*�>®k�5�_�>®�NO7� I®�%*7� �®�1i �%V�8�>®G�>®�18 �[�%$�6Kl284kº��mµ

¨L2³%$#)�9���>(€Â{W>�8�>®k���9­6%*18­67c�8 I��%$ o1�7�­6%O7c®�¶�¶I®��V­)�i�8�>®Š����%*18�O-/®���19 ��>®•��%*¶Ij6W>­)Kn�5®��i�8�*®k7c��-L(O¶I®��8 I��%

�6K�­)�Š¶�®�­615�k��%>®/(O­�j0-/®�%{��µ/§Ë�Ÿ­�j0-/®�%{�h¨��8®�¶�­)�5®��Q���9­6%*18­67c�8 I��%zWzFH�* �7!�²®�%*�*1k �%²��%>®/�6KT�8�>®/�5®��5¨

-L �%*­6¶Ÿ15�8­)�5®�1E�8®�(1�8®�15®�%{�5®��²·yj€�8�>®L�>®�­6��-d­��8½y o%>[�1# �%	#)�8���>(QÂ{W^�8®�18�*¶I�81k �%|�8�>®/(~��1819 I·O �¶� ��’j_�6K

�8�>®R����%O18�*-/®��•%>�6�H·~®� �%>[L­)·f¶I®Š�5�3�6·*�8­6 �%€­n�8®�K¯�*%*�Xµ'º��* o1� �1�·~®�7�­6�*18®^­6¶�¶X�8�*®^%>��%0¨³�'��%*18�*-/®��

���9­6�* �%>[;�8��¶I®�13`}®�18(¤®�7� o­6¶�¶Ij|�8�>®_ø€®��979�O­6%p�!eŠ�8�*­)�w­��8®3 �%{]6��¶I]6®��´ �%��8�>®3���9­6%*18­67c�8 I��%v­��8®_ �%���%>®

7c��%*18 �15�5®�%{�i�5®��9-L o%*­6¶f18�8­)�5®žl�m�nWo0p�q0r�q0s/ o%*�* �7�­)�8 �%*[Š�8�>®#18�*7�7c®�1915K}�O¶¤7c��-L(O¶I®��8 I��%_�6Km�8�>®k���9­6%*18­67©¨

�8 I��%Xµg§Z¶o15�>Wp�8�>®Z �%p]6®�%{�5���8jR(1�8�6·f¶I®�-t15�8 �¶�¶ �9®�-L­6 �%*1¸ o%/­G�b���!79�*­615®H���9­6%*18­67c�8 I��%d�8�*­)�b�5®��!-L �%*­)�5®�1

 �%$��%>®#�6KŸ�8�>®G18 I¦V�>®�­6�€-L­��8½0 �%>[�1i �%$#)�9���>(|Â{µ

+�=�k



o

Žh=-L ,&>A. 51p

JMh f 2

����%O18 ��>®��9 o%>[d­6%²®c¦>­6-/(O¶I®w�6KT­V�b�1�979�*­618®^���9­6%O18­67c�8 I��%²�8�*­)�k�5®��9-L o%*­)�5®�1# �%WJ h f 2 WXF�®/ �¶�¶��*18���9­)�5®G�8�>®

�8®�­618��%3FZ�pjL7�­6%*7c®�¶o¶�­)�8 I��%_ �1¸��%*¶�j/®�]y ��*®�%p��­)�T�8�>®G����%*19�*-/®���µŸÒŸ I[����8®w+6+)µu=^19�>�YFH1T�’F��R(O­)�8�*1�¶I®�­6�* �%*[

�5�gJlh f 2| �%¥�8�*®|15�8­)�5®²15(O­67c®|�6KG�8�>®\���9­6%*18­67c�8 ���%�FH ��8�|�gÓ)Ô�ýmþ%

�������)µûº��>®|7c�����8®�15(~��%*�O �%>[��8 �-/®

15®Hxy�>®�%*7c®^�* �­)[��9­6-L1��6Kl�8�>®�18®G�’F��d(O­)�8�O1�­��8®#[� I]6®�%\ �%$ÒŸ I[����8®�1G+6+)µÈk\`¯­pe'­6%*�Q`}·~e!µ

60 
1:4

33 
1:6

18 
1:4

9 
1:4

4 
1:3

2 
1:3

1 
0:1

1
Initialize: 1`Purchase

110 
1:5

619 
9:0

619
IOTP_TopLevel'Transport:1`(Consumer,Merchant,[])++ 1`(Merchant,Consumer,[])
Merchant'M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
Consumer'C_Purchase:1`((CANCELLED,Purchase,Auth,(0,0),0),[])

446 
5:1

193 
1:4

306 
3:4

194 
2:5

307 
2:5

449 
2:3

616 
3:2

820 
4:1

158:60->110
Authenticator'HoldAuthSts: 
{trtype=Purchase,sm=[AuthReqBlk],
sid=1,rid=1,rc=0}

80:33->60
Authenticator'RcvAuthRsp: 
{trtype=Purchase,rid=0,rc=0,q=[],
id=1}

39:18->33
Authenticatee'SndAuthRsp: 
{trtype=Purchase,sm=[],sid=0,q=[]}

18:9->18
Authenticatee'RcvAuthReq:
{trtype=Purchase,q=[]}

8:4->9
Consumer'InitiateTr_C: 
{trtype=Purchase,q=[],
m=[AuthReqBlk],id=1}

3:2->4
Authenticator'SndAuthReq: 
{trtype=Purchase}

1:1->2
Merchant'InitiateTr_M: 
{trtype=Purchase}

1370:446->619
ErrHandling_NC'Discard_Clear_M: 
{trtype=Purchase,s=COMPLETED,q=[],
m=[ErrorBlk((HardError,MsgErr))],
id=2,exch=BIOfr}

316:110->193
BrdIndOffer_M'HoldAuthSts_TPO:
{trtype=Purchase,sid=1,rid=1,
rc=0}

582:193->306
BrdIndOffer_M'SndAuthSts_TPO_OfrRsp: 
{trtype=Purchase,sid=1,rid=1,rc=0,q=[]}

936:306->446
ErrHandling_C'SndMsgRptHrdErr_Stop: 
{trtype=Purchase,sq=[],sm=[AuthRespBlk],
sid=1,s=LISTEN,rq=[],role=Merchant,
rid=1,rc=0,m=[AuthStatusBlk,TpoBlk,
OfferRespBlk],id=2,exch=Auth}

317:140->194
ErrHandling_C'Retransmit: 
{trtype=Purchase,sm=[AuthRespBlk],
sid=1,role=Merchant,rid=1,rc=0,q=[],
exch=Auth}

586:194->307
BrdIndOffer_M'HoldAuthSts_TPO: 
{trtype=Purchase,sid=1,rid=1,rc=0}

940:307->449
ErrHandling_C'Stop_1: 
{trtype=Purchase,sm=[AuthRespBlk],
sid=1,rid=1,rc=1,exch=Auth}

1380:449->616
BrdIndOffer_M'SndAuthSts_TPO_OfrRsp:
{trtype=Purchase,sid=1,rid=1,rc=0,
q=[]}

1854:616->820
ErrHandling_NC'Discard_Clear_M: 
{trtype=Purchase,s=COMPLETED,q=[],
m=[AuthRespBlk],id=1,exch=BIOfr}

2401:820->619
ErrHandling_C'Discard_Clear: 
{trtype=Purchase,s=CANCELLED,
role=Merchant,q=[],m=[AuthStatusBlk,
TpoBlk,OfferRespBlk],id=0,exch=Auth}
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Merchant_PEConsumer_PE
Consumer_User  IOTP Transport

Service Provider
Merchant_User

( a )

[TransRefBlk(Purchase),
 AuthReqBlk]

[AuthRespBlk]

[ErrorBlk(HardError, MsgErr)]

Authentication.cnf

Authentication.req

AuthResult.req

Authentication.ind

Authentication.res

Cancel.ind

TradingOptions.req

TradingResult.req[AuthStatusBlk, TpoBlk, OfferRespBlk]

Discard

Merchant_PEConsumer_PE
Consumer_User  IOTP Transport

Service Provider
Merchant_User

( b )

[TransRefBlk(Purchase),
 AuthReqBlk]

[AuthRespBlk]

[AuthRespBlk]

Authentication.cnf

Authentication.req

AuthResult.req

Authentication.ind

Authentication.res

Cancel.ind

TradingOptions.req

TradingResult.req

[AuthStatusBlk, TpoBlk, OfferRespBlk]

Discard

TimeOut
   (R=0)

HOLD_WAIT

HOLD_WAIT

TimeOut
(R=1)

Discard

HOLD_WAIT

HOLD_WAIT
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1:3

28 
1:2

14 
1:2

6 
1:1

3 
1:2

2 
1:3

1 
0:1

1
Initialize:1`Purchase

748 
12:0

748
IOTP_TopLevel'Transport:1`(Consumer,PHandler,[])++ 1`(PHandler,Consumer,[])
PHandler'P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
Merchant'M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
Consumer'C_Purchase:1`((CANCELLED,Purchase,Pay1,(0,0),0),[])

88 
1:3

155 
1:4

258 
1:4

389 
2:3

550 
4:2

742 
9:1

121:49->88
Payment_C'SndPayReq_1: 
{trtype=Purchase,sid=0,
exch=BIOfr}

64:28->49
BrdIndOffer_C'RcvOfrRsp: 
{trtype=Purchase,sm=[],
sid=0,rid=1,rc=0,q=[],id=1}

31:14->28
BrdIndOffer_C'RcvTPO: 
{trtype=Purchase,sm=[],
sid=0,s=READY,rid=0,rc=0,
q=[],id=1,exch=NoExch}

13:6->14
Consumer'InitiateTr_C: 
{trtype=Purchase,q=[],
m=[TpoBlk,OfferRespBlk],
id=1}

5:3->6
BrdIndOffer_M'SndTPO_OfrRsp:
{trtype=Purchase}

2:2->3
BrdIndOffer_M'HoldTPO: 
{trtype=Purchase}

1:1->2
Merchant'InitiateTr_M: 
{trtype=Purchase}

240:88->155
PHandler'InitiateTr_P: 
{trtype=Purchase,q=[],
m=[PayReqBlk],id=1}

458:155->258
Payment_P'RcvPayReq: 
{trtype=Purchase,stafter=NA,
sid=0,s=READY,q=[],id=1,
exch=NoExch}

784:258->389
Cancellation_C'SndCnl: 
{trtype=Purchase,
sm=[PayReqBlk],sid=1,s=LISTEN,
role=PHandler,rid=0,rc=0,q=[],
exch=Pay1}

1192:389->550
Payment_P'SndPayRsp: 
{trtype=Purchase,sm=[],sid=0,
rid=1,rc=0,q=[],exch=Pay1}

1663:550->742
ErrHandling_NC'Discard_Clear_P:
{trtype=Purchase,s=COMPLETED,
q=[],m=[CancelBlk],id=2,
exch=Pay1}

2181:742->748
ErrHandling_C'Discard_Clear: 
{trtype=Purchase,s=CANCELLED,
role=PHandler,q=[],
m=[PayRespBlk],id=1,exch=Pay1}
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[TransRefBlk(Purchase),
 TpoBlk, OfferRespBlk]

[CancelBlk]

Discard
Discard [AuthRespBlk]

TradingResult.ind

TradingOptions.req

TradingResult.req

TradingOptions.ind

PayInvoke.ind

PayResult.req

Merchant_PEConsumer_PE
Consumer_User Merchant_User IOTP Transport

Service Provider

HOLD_WAIT

[PayReqBlk]

PHandler_User
PHandler_PE

HOLD

PayInvoke.req

Cancel.req
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(* ---------- To check if a marking n has the form of one of the expected dead markings ---------- *)

fun ValidTerminal n =

     ( (Mark.IOTS_Global'C_SAP 1 n) ==	1`STOP andalso (Mark.IOTS_Global'M_SAP 1 n) == 1`OFR_FIN andalso
       (Mark.IOTS_Global'P_SAP 1 n) == 1`STOP andalso (Mark.IOTS_Global'D_SAP 1 n) == 1`IDLE andalso
       ( (Mark.Offer'C_Prmtrs 1 n) == 1`(NA, ndlv) orelse (Mark.Offer'C_Prmtrs 1 n) == 1`(NA, pdlv) orelse
         (Mark.Offer'C_Prmtrs 1 n) == 1`(Pay2, ndlv) ) andalso
       (Mark.Offer'M_Prmtrs 1 n) == empty andalso (Mark.Payment'P_Prmtrs 1 n) == empty andalso
       (Mark.Offer'ConToMer 1 n) == 1`[ ] andalso (Mark.Offer'MerToCon 1 n) == 1`[ ] andalso
       (Mark.Payment'ConToPH 1 n) == 1`[ ] andalso (Mark.Payment'PHToCon 1 n) == 1`[ ] andalso
       (Mark.Delivery'ConToDH 1 n) == 1`[ ] andalso (Mark.Delivery'DHToCon 1 n) == 1`[ ] ) orelse

     ( (Mark.IOTS_Global'C_SAP 1 n) ==	1`STOP andalso (Mark.IOTS_Global'M_SAP 1 n) == 1`OFR_FIN andalso
       (Mark.IOTS_Global'P_SAP 1 n) == 1`STOP andalso (Mark.IOTS_Global'D_SAP 1 n) == 1`STOP andalso
       (Mark.Offer'C_Prmtrs 1 n) == 1`(NA, ddlv) andalso (Mark.Offer'M_Prmtrs 1 n) == empty andalso
       (Mark.Payment'P_Prmtrs 1 n) == empty andalso
       (Mark.Offer'ConToMer 1 n) == 1`[ ] andalso (Mark.Offer'MerToCon 1 n) == 1`[ ] andalso
       (Mark.Payment'ConToPH 1 n) == 1`[ ] andalso (Mark.Payment'PHToCon 1 n) == 1`[ ] andalso
       (Mark.Delivery'ConToDH 1 n) == 1`[ ] andalso (Mark.Delivery'DHToCon 1 n) == 1`[ ] ) orelse

     ( (Mark.IOTS_Global'C_SAP 1 n) ==	1`IDLE andalso (Mark.IOTS_Global'M_SAP 1 n) == 1`STOP andalso
       (Mark.IOTS_Global'P_SAP 1 n) == 1`IDLE andalso (Mark.IOTS_Global'D_SAP 1 n) == 1`IDLE andalso
       (Mark.Offer'C_Prmtrs 1 n) == empty andalso (Mark.Payment'P_Prmtrs 1 n) == empty andalso
       (Mark.Offer'ConToMer 1 n) == 1`[ ] andalso (Mark.Offer'MerToCon 1 n) == empty andalso
       (Mark.Payment'ConToPH 1 n) == 1`[ ] andalso (Mark.Payment'PHToCon 1 n) == 1`[ ] andalso
       (Mark.Delivery'ConToDH 1 n) == 1`[ ] andalso (Mark.Delivery'DHToCon 1 n) == 1`[ ] ) orelse

     ( (Mark.IOTS_Global'C_SAP 1 n) ==	1`STOP andalso (Mark.IOTS_Global'M_SAP 1 n) == 1`STOP andalso
       (Mark.IOTS_Global'P_SAP 1 n) == 1`IDLE andalso (Mark.IOTS_Global'D_SAP 1 n) == 1`IDLE andalso
       (Mark.Payment'P_Prmtrs 1 n) == empty andalso
       ( (Mark.Payment'ConToPH 1 n) == 1`[ ] orelse (Mark.Payment'ConToPH 1 n) == empty ) andalso
       (Mark.Payment'PHToCon 1 n) == 1`[ ] andalso
       (Mark.Delivery'ConToDH 1 n) == 1`[ ] andalso (Mark.Delivery'DHToCon 1 n) == 1`[ ] ) orelse

     ( (Mark.IOTS_Global'C_SAP 1 n) ==	1`STOP andalso (Mark.IOTS_Global'M_SAP 1 n) == 1`STOP andalso
       (Mark.IOTS_Global'P_SAP 1 n) == 1`STOP andalso (Mark.IOTS_Global'D_SAP 1 n) == 1`IDLE  andalso
       (Mark.Offer'C_Prmtrs 1 n) <> empty andalso (Mark.Offer'M_Prmtrs 1 n) == empty andalso
       (Mark.Offer'ConToMer 1 n) == empty andalso (Mark.Offer'MerToCon 1 n) == 1`[ ] andalso
       ( (Mark.Delivery'ConToDH 1 n) == 1`[ ] orelse (Mark.Delivery'ConToDH 1 n) == empty ) andalso
       (Mark.Delivery'DHToCon 1 n) == 1`[ ] ) orelse

     ( (Mark.IOTS_Global'C_SAP 1 n) ==	1`STOP andalso (Mark.IOTS_Global'M_SAP 1 n) == 1`STOP andalso
       (Mark.IOTS_Global'P_SAP 1 n) == 1`STOP andalso (Mark.IOTS_Global'D_SAP 1 n) == 1`STOP  andalso
       (Mark.Offer'C_Prmtrs 1 n) == 1`(NA, ddlv) andalso (Mark.Offer'M_Prmtrs 1 n) == empty andalso
       (Mark.Payment'P_Prmtrs 1 n) == empty andalso
       (Mark.Offer'ConToMer 1 n) == empty andalso (Mark.Offer'MerToCon 1 n) == 1`[ ] andalso
       (Mark.Payment'ConToPH 1 n) == 1`[ ] andalso (Mark.Payment'PHToCon 1 n) == 1`[ ] );

(* ---------- To check all the unexpected dead markings ---------- *)

fun InValidTerminal ( ) = PredNodes ( ListDeadMarkings ( ),
                                                             fn n => not (ValidTerminal n),
                                                             NoLimit );
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InValidTerminal ( ); val it = [] : Node list

A�Ý‡ð?ó'½VÞ™C�ì3E5�

è•ÚdÍ‘ïjçTÐæÒ5B^ÏÈìjÚ¶ÏXW7ÑÓÌjÜIÐKìjÚ•ïŠÌjÚ�YzÙWÚ¶Ï•ÐÎÚ¶ÛNÛzÚdË
Û™ê:Ë
ÊZW7ÑÓÌjÜ®Í[V

EQÈWG



ÉËÊ¥ÊfÌ�Í¥Î¥ÏuÐ \

] ¤ ^ £1_a`"_(b £ ¬ ` ªcb _(d egf e•¦ eChibkj l mon

°qpsr Ôut$v²±xw�y
tkz�v{w[|}wX~3w7±•t$€•~ƒ‚ Ú�„•~ƒt`Ù…t$v3€

†�ë€Þ���ÞU‡�ˆ¤Ýn�…Þ8ç�‡VÝ��ÄÝ���Ý‰ˆ]Þ"��‡Vè]é���Ý���Ý‡ò?é
�kÝêéP��ë'ÞxŠg‹�Œ·�Áò¤ñ€Þ�[�è�‡VÞl�ÄèUç€çEÞ_ñP�Yòºñ€Ý‡†EÞU‡�Þ_é��kÝ é��YÞzð]ÞU‡��

��•1��Ž

ë'ÞU‡�Þ

•••’‘�“�”s•

i�i�i—–™˜?ìš†�ë'Þºò���ë'ÞU‡P@•é'ò?é�›Cç�‡VÝ��ÄÝ���Ý‰ˆ]Þ‚CA��‡Vè]é
��Ý���Ý‡ò?é
� è�‡�ÞE�Äè�‡1�]Þ_ñ è��uœ�•5ž�Ÿ�@¡ 6ì—¢]ì

�™£

��‡Vè]é��� ��� ‡ò?é
�9C�ì

†�è�¤�[‰¢•¥«ì

“

[¦ n�7�1� ��ë�¢ªè�¤�¤�‡�¢Uˆ� êè
�� ‡ò?é��k@¡§…¤�¤�‡_ìDCËè]é2ñ¨ êé���¢zð�¢U‡���@T©aé��zìDCró
��¢_ñ+�}ò�‡•©7…E†…ªËç�‡[ ��; ��� ‰ˆ�¢��_ìCŒÛò���¢

��ë€è
�

�¬«

‹�­�è]é€ñ
[‰¢U‡

«

�1��è]é€ñ
�s�xò�‡®‹�è5¯H�°¢_é��…­�è]é€ñ
[‰¢U‡�è]é€ñ

«

¥•­�è]é€ñ
[¦¢U‡

«

�}ò�‡…¥…¢�[± ‰ˆ�¢U‡�¯²­Ûè]é€ñ�[‰¢U‡_ì

³8´
µ·¶u¸3¹�º¼»•º¾½XºG¿5À ³8´$µÁ¶xÂ�Ã8ÀI¹ Ä$Å�Å�¹[Æ ³8Ç5½sÆ ³8´
µ·¶u¸3¹�º¼»•º¾½XºG¿5À ³8´
µ·¶uÂ�Ã8À[¹ Ä$Å�Å�¹[Æ ³8ÇU½[Æ

È�É¡ÊXËIÌ—ÍÏÎsÐƒÑIÒÓÌ—Ô�ÍÏÕZÖ ÉÓ×ÙØ ÚC×ÙÉÓÛ¡ÜUÊXÍ�Ò ÈÝÐƒÉÓ×ÙØ Þ ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ ÉT×8Ø ÚC×8ÉTÛ¡ÜÏÊXÍsÒ ßƒÉÓ×ÙØ Ú áIÞ

È�É¡ÊXËIÌ—ÍÏÎsÐƒÑIÒÓÌ—Ô�ÍÏÕZÖ Ì—ÍÏË â�Ô�ÍIÕTàÏã
×8É ÈÝÐƒÌ—ÍÏË ä ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ Ì—ÍÏË ÚC×8ÉTÛ¡ÜÏÊXÍsÒ ßƒÌ—ÍÏË Ú á�ä

È�É¡ÊXËIÌ—ÍÏÎsÐƒÑIÒÓÌ—Ô�ÍÏÕZÖ ÉÓ×ÙÕ â�Ô�ÍIÕTàÏã
×8É ÈÝÐƒÉÓ×ÙÕ á ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ ÉT×8Õ ÚC×8ÉTÛ¡ÜÏÊXÍsÒ ßƒÉÓ×ÙÕ Ú á�á

È�É¡ÊXËIÌ—ÍÏÎsÐƒÑIÒÓÌ—Ô�ÍÏÕZÖ Û8ÍIå ÚC×ÙÉÓÛ¡ÜUÊXÍ�Ò ÈÝÐƒÛ8ÍIå æ ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ Û8ÍIå ÚC×8ÉTÛ¡ÜÏÊXÍsÒ ßƒÛ8ÍIå Ú áXæ

È�É¡ÊXËIÌ—ÍÏÎ�ç�×8ÕÓàÏè ÒZÖ ÉÓ×8Ø ÚC×ÙÉÓÛ¡ÜUÊXÍ�Ò È�ç�ÉT×8Ø é ßƒà[ÒTÜUç�×8ÕTàÏè ÒÙÖ ÉT×8Ø ÚC×8ÉTÛ¡ÜÏÊXÍsÒ ßKçÝê[ÉT×8Ø Ú á�é

È�É¡ÊXËIÌ—ÍÏÎ�ç�×8ÕÓàÏè ÒZÖ Ì—ÍIË â�Ô�ÍIÕTàÏã
×8É È�ç�Ì—ÍÏË ë ßƒà[ÒTÜUç�×8ÕTàÏè ÒÙÖ Ì—ÍÏË ÚC×8ÉTÛ¡ÜÏÊXÍsÒ ßKçÝê[Ì—ÍÏË Ú á�ë

ì�ÊÙí[î‰Ísï�Ô�ð�×�Ö ÉÓ×ÙØ â�Ô�ÍIÕTàÏã
×8É ì�î‰ÉT×8Ø ñ ßƒà[ÒTÜUç�×òÒTÉ±í�Ö ÉT×8Ø ÚC×8ÉTÛ¡ÜÏÊXÍsÒ ß�È�ç�ÉT×8Ø Ú á�ñ

ì�ÊÙí[î‰Ísï�Ô�ð�×�Ö Ì—ÍÏË ì�óƒÊXÍIËÏè—×8É ì�î‰Ì—ÍÏË

?

ßƒà[ÒTÜUç�×òÒTÉ±í�Ö Ì—ÍÏË ÚC×8ÉTÛ¡ÜÏÊXÍsÒ ß�È�ç�Ì—ÍÏË Ú á

?

ì�ÊÙíIôKÊ�ÒTÊIÖ ÉT×8Ø ì�óƒÊXÍIËÏè—×8É ì�ôƒÉT×8Ø

N

ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ ÉT×8Ø ì�óÝÊXÍÏËÏè—×8É ßƒÉÓ×ÙØ ì á

N

ì�ÊÙíIôKÊ�ÒTÊIÖ Ì—ÍÏË â�Ô�ÍIÕTàÏã
×8É ì�ôƒÌ—ÍÏË Þ

d

ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ Ì—ÍÏË ì�óÝÊXÍÏËÏè—×8É ßƒÌ—ÍÏË ì æ

d

ì�ÊÙíIôKÊ�ÒTÊIÖ ÉT×8Õ â�Ô�ÍIÕTàÏã
×8É ì�ôƒÉT×8Õ Þ�Þ ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ ÉT×8Õ ì�óÝÊXÍÏËÏè—×8É ßƒÉÓ×ÙÕ ì æÏÞ

ì�ÊÙíIôKÊ�ÒTÊIÖ ÛÙÍ[å ì�óƒÊXÍIËÏè—×8É ì�ôƒÛ8ÍIå ÞÙä ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ Û8ÍIå ì�óÝÊXÍÏËÏè—×8É ßƒÛ8ÍIå ì æ�ä

ì�ÊÙíIç�×8ÕÓàÏè ÒZÖ ÉÓ×8Ø ì�óƒÊXÍIËÏè—×8É ì�çƒêsÉT×8Ø ÞÙá ßƒà[ÒTÜUç�×8ÕTàÏè ÒÙÖ ÉT×8Ø ì�óÝÊXÍÏËÏè—×8É ßKçÝê[ÉT×8Ø ì æ�á

ì�ÊÙíIç�×8ÕÓàÏè ÒZÖ Ì—ÍIË â�Ô�ÍIÕTàÏã
×8É ì�çƒêsÌ—ÍÏË Þ8æ ßƒà[ÒTÜUç�×8ÕTàÏè ÒÙÖ Ì—ÍÏË ì�óÝÊXÍÏËÏè—×8É ßKçÝê[Ì—ÍÏË ì æ�æ

ì�ÊÙíIç�×òÒÓÉÓí�Ö ÉT×8Ø â�Ô�ÍIÕTàÏã
×8É ì�ç�È�ÉT×8Ø ÞÙé ßƒà[ÒTÜUç�×òÒTÉ±í�Ö ÉT×8Ø ì�óÝÊXÍÏËÏè—×8É ß�È�ç�ÉT×8Ø ì æ�é

ì�ÊÙíIç�×òÒÓÉÓí�Ö Ì—ÍÏË ì�óƒÊXÍIËÏè—×8É ì�ç�È�Ì—ÍIË ÞÙë ßƒà[ÒTÜUç�×òÒTÉ±í�Ö Ì—ÍÏË ì�óÝÊXÍÏËÏè—×8É ß�È�ç�Ì—ÍÏË ì æ�ë

ôƒ×8è—Ì ï�×8ÉÓí�Ö ÉT×8Ø â�Ô�ÍIÕTàÏã
×8É ôÝÉT×8Ø ÞZñ ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ ÉT×8Ø ôKóÝÊXÍÏËÏè—×8É ßƒÉÓ×ÙØ ô æsñ

ôƒ×8è—Ì ï�×8ÉÓí�Ö Ì—ÍÏË ì�óƒÊXÍIËÏè—×8É ôÝÌ—ÍÏË ì Þ

?

ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ Ì—ÍÏË ôKóÝÊXÍÏËÏè—×8É ßƒÌ—ÍÏË ô æ

?

ôƒ×8è—Ì ï�×8ÉÓí�Ö Ì—ÍÏË ôKóƒÊXÍÏËIè—×ÙÉ ôÝÌ—ÍÏË ô Þ

N

ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ ÉT×8Õ ôKóÝÊXÍÏËÏè—×8É ßƒÉÓ×ÙÕ ô æ

N

ôƒ×8è—Ì ï�×8ÉÓí�Ö ÉT×8Õ ì�óƒÊXÍIËÏè—×8É ôÝÉT×8Õ ì ä

d

ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ Û8ÍIå ôKóÝÊXÍÏËÏè—×8É ßƒÛ8ÍIå ô é

d

ôƒ×8è—Ì ï�×8ÉÓí�Ö ÉT×8Õ ôKóƒÊXÍÏËIè—×ÙÉ ôÝÉT×8Õ ô äIÞ ßƒà[ÒTÜUç�×8ÕTàÏè ÒÙÖ ÉT×8Ø ôKóÝÊXÍÏËÏè—×8É ßKçÝê[ÉT×8Ø ô éIÞ

ôƒ×8è—Ì ï�×8ÉÓí�Ö Û8ÍIå â�Ô�ÍIÕTàÏã
×8É ôÝÛÙÍ[å ä�ä ßƒà[ÒTÜUç�×8ÕTàÏè ÒÙÖ Ì—ÍÏË ôKóÝÊXÍÏËÏè—×8É ßKçÝê[Ì—ÍÏË ô é�ä

ßƒà[ÒTÜUç�×òÒTÉ±í�Ö ÉT×8Ø ôKóÝÊXÍÏËÏè—×8É ßKç�È�ÉT×8Ø ô é�á

ßƒà[ÒTÜUç�×òÒTÉ±í�Ö Ì—ÍÏË ôKóÝÊXÍÏËÏè—×8É ßKç�È�Ì—ÍÏË ô éXæ

ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ ÉT×8Ø â�Ô�ÍIÕTàÏã
×8É ßÝÉT×8Ø â ä�á â�ÊXÍÏÛ8×8èõÖ ÉT×8Ø â�Ô�ÍÏÕTàIã
×ÙÉ â�ÉT×8Ø â é�é

ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ Ì—ÍÏË â�Ô�ÍIÕTàÏã
×8É ßÝÌ—ÍÏË â äXæ â�ÊXÍÏÛ8×8èõÖ Ì—ÍÏË â�Ô�ÍÏÕTàIã
×ÙÉ â�Ì—ÍÏË â é�ë

ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ ÉT×8Õ â�Ô�ÍIÕTàÏã
×8É ßÝÉT×8Õ â ä�é â�ÊXÍÏÛ8×8èõÖ ÉT×8Ø ÚC×8ÉTÛ¡ÜÏÊXÍsÒ â�ÉT×8Ø Ú é�ñ

ßƒà[ÒTÜÏ×8Í�ÒTÌ—ÛÙÊ�ÒÓÌ—Ô�ÍMÖ Û8ÍIå â�Ô�ÍIÕTàÏã
×8É ßÝÛ8ÍIå â ä�ë â�ÊXÍÏÛ8×8èõÖ Ì—ÍÏË ÚC×8ÉTÛ¡ÜÏÊXÍsÒ â�Ì—ÍÏË Ú é

?

ßƒà[ÒTÜUç�×8ÕTàÏè ÒÙÖ ÉT×8Ø â�Ô�ÍIÕTàÏã
×8É ßƒçƒêsÉT×8Ø â ä�ñ â�ÊXÍÏÛ8×8èõÖ ÉT×8Ø ì�óÝÊXÍÏËÏè—×8É â�ÉT×8Ø ì é

N

ßƒà[ÒTÜUç�×8ÕTàÏè ÒÙÖ Ì—ÍÏË â�Ô�ÍIÕTàÏã
×8É ßƒçƒêsÌ—ÍÏË â ä

?

â�ÊXÍÏÛ8×8èõÖ Ì—ÍÏË ì�óÝÊXÍÏËÏè—×8É â�Ì—ÍÏË ì ë

d

ßƒà[ÒTÜUç�×òÒTÉ±í�Ö ÉT×8Ø â�Ô�ÍIÕTàÏã
×8É ßƒç�È�ÉT×8Ø â ä

N

â�ÊXÍÏÛ8×8èõÖ ÉT×8Ø ôKóÝÊXÍÏËÏè—×8É â�ÉT×8Ø ô ëIÞ

ßƒà[ÒTÜUç�×òÒTÉ±í�Ö Ì—ÍÏË â�Ô�ÍIÕTàÏã
×8É ßƒç�È�Ì—ÍIË â á

d

â�ÊXÍÏÛ8×8èõÖ Ì—ÍÏË ôKóÝÊXÍÏËÏè—×8É â�Ì—ÍÏË ô ë�ä

†·ö�¤�[‰¢÷¥•ø

“�ùûú$ü�ü�ý�þsÿ����������
	��
��	�����	
��þ�� þsý������Ùþ��

B

� ý
����������ý��� !�"��� ÿ þ#�$���%� þ�	�þ[ý����Zþ�&��'	(�'�)���@þ

V

•

È

•



°qp�* ÔE~,+û~ƒtÕÔkÖ-+gy
t ~ƒ‚/.JÔu0 Ú�„�Ö�Âx~

ª10�ö3254�ö�‡�47698 =

•�•

•�?$:<;=2=>?0� A@(25Bgö�‡�¢�;=B�¢�4š C2 ¥•¢�B� AD(2,E�ŠC‹�Œ =

“

È�F ?�0G@

Ž

‡[ A0�¢H0JI�¢�BJ0�ö�0�¢�BGK�ö3>Ï¢�0G@ öL0�¢?M10

N5O

¢® C2;öP:Q@�‡�R ö�0�S

Ž

I� C>�IT>Uö32 ¤K¢g‡�¢5ö34U:Ó‡J@(RWV$ªX6 =

“

F ?8ø�†YI�¢

NZO

¢Y:[@�‡�R;ö�0\;=B�¢�4;¤�¯-V$ªX6q ]B�@3:^0JI�¢_:[@�‡�R

ù

á

í

å#æ�âQç��
á•Þ#ßQÞHç��pö

î

ç
á•Þ�à‚èpß�Þpà

í

èÝ�#á•Þ#ßQÞ#ç��pö*Þ5æ#ß
è²á�à
Þ�à

í

èÝ�pö

&�&�&

á

í

å#æ�âQç��
á•Þ#ßQÞHç��
è

î

ç
á•Þ�à‚èpß�Þpà

í

èÝ�#á•Þ#ßQÞ#ç��
èfÞ5æ#ß
è²á�à
Þ�à

í

èÝ�
è

ë�ß5øQÞ��
á‚Þ
ßQÞHç���ö

&�&�&

ë�ß5øQÞ��
á‚Þ
ßQÞHç��@�

†_I�¢`BG@(;�‡�>Ï¢;ö32=4a4�¢�BJ0� C2�ö�0� A@(2bBG0�ö�0�¢T21;=Rx¤K¢U‡�B!>?@�‡�‡�¢�BGK^@(2=4c0G@d0JI�¢T21;=Rx¤ƒ¢U‡#Be@3:f0JI�¢TR;ö�‡Jg� C2XD(B  C2

0JI�¢YBJ0�ö�0�¢YBGK�ö3>Ï¢�ø
†YI�¢h0�‡sö32=Bs A0� A@(2i2);=Rx¤K¢U‡�B™ö�‡�¢h0JIX@(B�¢ ö3BJBs AD(2�¢�4i0G@E¢5ö3>�I7j[K�‡s CR; A0� ¦ˆ�¢f@�‡�2X@(2�›kK�‡s CR; C0� ‰ˆ�¢
l

0�‡sö325B� A0� A@(2  C290JI�¢°Šg‹�ŒmR`@n4�¢

O

j<B�¢U¢ ª�¢�>?0� A@(2 ¥•ø

“

l[ø÷©�2 ö34=4X0� C@(2oSZ0JI�¢iI�ö

O

0%BG0�ö�0�¢°ö�‡�¢`4�¢

N

2�¢�4 ¤�¯p0JI�¢

4�¢5ö347R;ö�‡Jg� C2XD(B  C2q0JI�¢rBG0�ö�0�¢�BGKÝö3>Ï¢3S

Ž

I� C>#I²‡�¢�K�‡�¢�B�¢�2�0®ö

O]O

K,@(B�B� ‰¤

O

¢•¢�2=4� ]2XD(Bh@3:sK�‡s CR; A0� ¦ˆ�¢%B�¢�t1;�¢�2=>Ï¢�B5ø

uwv[x�vzy {}|^~\~�•z€�•ƒ‚$„�|,„3…†‚$~\|o‡n…ˆ„3‰‹Š�‚
Œ

§%B®ö ‡�¢�K�‡�¢�B�¢�2)0�ö�0� ‰ˆ�¢x¢?M�ö3R`K

O

¢3S50JI�¢i678•>?@n4�¢�BY:[@�‡e>?@(2�ˆ�¢U‡J0� C2XDU0JI�¢�BJ0�ö�0�¢�BGK�ö3>Ï¢�D�¢�2�¢U‡sö�0�¢�4c:T‡J@(R}0JI�¢

©JŽ †…ª/Šg‹�Œ•R`@n4�¢

O

0G@cV
ª�§ ö�‡s¢

O

 CBJ0�¢�4 ¤K¢

O

@

Ž

ø²†YI�¢L:[;=25>?0� A@(2w•(‘�’)“�”
•!0�ö�g�¢�B•öš¤� C2=4� C2XD9¢

O

¢�R°¢�2)0xö3B

 C2=K5;X0Áö3254u‡�¢�0J;�‡�2=B™ö32  C2�0�¢�D�¢U‡@ø™†_I�¢�¤� ]2=4� C2XD®¢

O

¢�R°¢�2)0JB· ]2P0JI�¢®ŠC‹�Œ–BG0�ö�0�¢YBGKÝö3>Ï¢û‡s¢�K�‡�¢�B�¢�2)0s0�‡[ö32=B� A0� A@(2

@n>�>�;�‡�‡�¢�25>Ï¢�BUø$†YI�¢U‡�¢�:[@�‡�¢3S� C2U0JI�¢!BG0�ö�0�¢rBGK�ö3>Ï¢%@3:—0JI�¢•©JŽ †…ª9ŠC‹�Œ�S�¢5ö3>#I²¤� C2=4� C2XDE¢

O

¢�R°¢�2)0h0JI�ö�0C‡�¢�K�‡�¢Ï›

B�¢�2)0JB öiK�‡s ]R; A0� ‰ˆ�¢e0�‡sö32=B� A0� C@(2U@n>�>�;�‡�‡s¢�2=>Ï¢E CBhR;ö�K=KK¢�4˜0G@`0JI�¢E C2�0�¢�D�¢U‡…ö3>�>?@�‡�4� C2XD-0G@;†·ö�¤

O

¢E¥•ø

“

S

Ž

I� 

O

¢

@30JI�¢U‡#B÷ö�‡�¢;ö3BJB� CD(2�¢�4/ö²ˆ�ö

O

;�¢-@3:P™�ø;§

O

BG@XS¬ödBG0�ö�0�¢LBJK�ö3>Ï¢T>?@(R`K�‡s ]B�¢�BH2X@n4�¢�BEö32=4/ö�‡�>�B�S

Ž

I�¢U‡�¢`2X@n4�¢�B

‡�¢�K�‡�¢�B�¢�2)0eR;ö�‡Jg� C2XD(B…ö32=4 ö�‡�>�B®‡s¢�K�‡�¢�B�¢�2)0®¤� ]2=4� C2XD ¢

O

¢�R;¢�2�0JBUø…†YI�¢r:<;=2=>?0� A@(29šœ›]•�ž^Ÿ= 
¡¨ CB_4�¢

N

2�¢�4 ¤�¯

¥•¢�B� AD(2,E�ŠC‹�Œ¢0G@TR;ö�K ö32 ö�‡�>`j¤£3lû C2�0G@° A0JBû¤� ]2=4� C2XDu¢

O

¢�R°¢�2)0�S�ö32=4dI�¢�2=>Ï¢r£�›]•�’)“�”'•hR;ö�K5BCö32 ö�‡�>E C2U0JI�¢

BG0�ö�0�¢-BGK�ö3>Ï¢P0G@ ö`0�‡sö325B� A0� A@(2  ]2q0JI�¢PV$ª�§xøZV™ C2�ö

OCO

¯3S1¥^”§¦=¨§£)© •�ª�S�ö3B%4�¢

N

2�¢�4²¤�¯q0JI�¢UjT¤^@1@

O

¢5ö32Zl�:<;=2=>?0� A@(2

«

‘�£§¦,¬`£�›k­§“�”
®š C2 ¥•¢�B� AD(2ZE�Šg‹�Œ�S¯4�¢�0�¢U‡�R; C2�¢�B

Ž

I�¢�0JI�¢U‡H0JI�¢TR ö�‡Jg� ]2XDq@3:f0JI�¢TBJKƒ¢�>U 

N

¢�4b2X@n4�¢pj�”�l• CBEö

4�¢5ö347R;ö�‡Jg� C2XD; C2q0JI�¢rBJ0�ö�0�¢�BGK�ö3>Ï¢3SÝ òø—¢�øAS�öTI�ö

O

0YBG0�ö�0�¢u C2q0JI�¢�V
ª�§uø

°�±9²(³
´¶µ�·�¸�·¶²(¹'º¼»?½§¾
¿(·ÁÀ�Àaº(Â'Ã�ÃnÄ�Å3Æ¶Ç
È�Å1É�ÊnÄ�³'ÅbÇ§´(³?Ë†Ì
Í¶Ê(³a²(¹
µ–±3Î

°�±•Ï?Ð3À'½(³'Ñ�À§Ò�Ó—Ôi»'Ì'·(¹'Æ�Õ§³'Ö�Â�Õ¯×�Ø�ËXÕdÇ3³
´ˆ³'Ö3Ê3Â)Ä�ÅXÄ�Å�ÆcÆ�Õ§³�Ö�Â3Õˆ»'Ì'·(¹¶Õ
Â'Å3Æ§È�Â'Æ(ÙÁ±3Î

Ç
È�ÅÚÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×�Ì
Ç�Ç�Ù
´—Ýz·�Ì�´3Ù§Þ†°?ÏXß�à�Î�Îpá¼â�Ï�â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×�Ì
Ç�Ç�Ù
´—Ýz·�Ì(Ä#Å(Ü†°?ÏXß�à�Î�Îpá¼â?Ónâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×�Ì
Ç�Ç�Ù
´—Ýz·�Ì�´3Ù�Øˆ°?ÏXß�à�Î�Îpá¼â?änâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×�Ì
Ç�Ç�Ù
´—Ýz·�Ì3É�Å(Ç†°?ÏXß�à�Î�Îpá¼â#å=â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×�Ì
Ç�Ç�Ù
´—Ýz·�æ§´3Ù§Þ†°?ÏXß�à�Î�Îpá¼â?Ðnâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×�Ì
Ç�Ç�Ù
´—Ýz·�æ1Ä#Å(Ü†°?ÏXß�à�Î�Îpá¼â?çnâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤¾(Â
è�ËnÙ'Å3Ê—Ýk¾1»?´(Ù'Þ†°?ÏXß�à�Î§Îpáéâ?ênâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤¾(Â
è�ËnÙ'Å3Ê—Ýk¾1»�Ä�Å�Ü†°?ÏXß�à�Î§Îpáéâ?ënâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤¾(Â
è�ËnÙ'Å3Ê—Ýk¾§ì�´(Ù'Þ†°?ÏXß�à�Î§Îpáéâ?ínâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤¾(Â
è�ËnÙ'Å3Ê—Ýk¾§ìnÄ�Å�Ü†°?ÏXß�à�Î§Îpáéâ�Ï?Ò1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤¾(Â
è�ËnÙ'Å3Ê—Ýk¾§ì�´(Ù3Øˆ°?ÏXß�à�Î§Îpáéâ�Ï�Ï§â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤¾(Â
è�ËnÙ'Å3Ê—Ýk¾§ì1É?Å�Ç†°?ÏXß�à�Î§Îpáéâ�Ï?Ó1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤¾(Â
è�ËnÙ'Å3Ê—Ýk¾§æ(¹
´�Ù§Þ3à3Ø•°�ÏXß�à�Î�Îpá¼â�Ï?ä1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤¾(Â
è�ËnÙ'Å3Ê—Ýk¾§æ(¹
´�Ù§Þ3à'Ç¼°�ÏXß�à�Î�Îpá¼â�Ï?ä1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤¾(Â
è�ËnÙ'Å3Ê—Ýk¾§æ(¹)Ä�Å(Ü3à3Ø•°�ÏXß�à�Î�Îpá¼â�Ï#åXâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤¾(Â
è�ËnÙ'Å3Ê—Ýk¾§æ(¹)Ä�Å(Ü3à'Ç¼°�ÏXß�à�Î�Îpá¼â�Ï#åXâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤¾(Â
è�ËnÙ'Å3Ê—Ýk¾§æ�·�´�Ù§Þ†°?ÏXß�à(Î�Îpá‹â§Ï?Ðnâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤¾(Â
è�ËnÙ'Å3Ê—Ýk¾§æ�·nÄ�Å(Ü†°?ÏXß�à(Î�Îpá‹â§Ï?çnâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤ì(Ù3Õ(Ä?Ñ(Ù
´�è¯Ýkì�´(Ù'Þ(à�¾‹°?ÏXß�à�Î�Îpá¼â�Ï?ênâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤ì(Ù3Õ(Ä?Ñ(Ù
´�è¯Ýkì�´(Ù'Þ(à�ì‹°?ÏXß�à�Î�Îpá¼â�Ï?ênâ

•(î

F



ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤ì(Ù3Õ(Ä?Ñ(Ù
´�è¯ÝkìnÄ�Å�Ü(à�¾‹°?ÏXß�à�Î�Îpá¼â�Ï?ënâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤ì(Ù3Õ(Ä?Ñ(Ù
´�è¯ÝkìnÄ�Å�Ü(à�ì‹°?ÏXß�à�Î�Îpá¼â�Ï?ínâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤ì(Ù3Õ(Ä?Ñ(Ù
´�è¯Ýkì�´(Ù3Ø
à�¾‹°?ÏXß�à�Î�Îpá¼â?Ó�Ònâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤ì(Ù3Õ(Ä?Ñ(Ù
´�è¯Ýkì�´(Ù3Ø
à�ì‹°?ÏXß�à�Î�Îpá¼â?ÓnÏ�â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤ì(Ù3Õ(Ä?Ñ(Ù
´�è¯Ýkì1É?Å�Ç(à�¾‹°?ÏXß�à�Î�Îpá¼â?Ó�Ónâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤ì(Ù3Õ(Ä?Ñ(Ù
´�è¯Ýkì1É?Å�Ç(à�ì‹°?ÏXß�à�Î�Îpá¼â?Ó�Ónâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§º—Ýzµ§´3Ù§Þ(à�ð†°?ÏXß�à�Î§Îpáéâ?Ó�ä1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§¾—Ýzµ§´3Ù§Þ(à�ð†°?ÏXß�à�Î§Îpáéâ?Ó�ä1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§ì—Ýzµ§´3Ù§Þ(à�ð†°?ÏXß�à�Î§Îpáéâ?Ó�ä1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3º3ð¯Ýzµ1Ä#Å(Ü(à�ð†°?ÏXß�à�Î§Îpáéâ?Ó
åXâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3¾3ð¯Ýzµ1Ä#Å(Ü(à�ð†°?ÏXß�à�Î§Îpáéâ?Ó
åXâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3ì3ð¯Ýzµ1Ä#Å(Ü(à�ð†°?ÏXß�à�Î§Îpáéâ?Ó
åXâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§º—Ýzµ§´3Ù�Ø
à�ð†°?ÏXß�à�Î§Îpáéâ?Ó�Ð1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§¾—Ýzµ§´3Ù�Ø
à�ð†°?ÏXß�à�Î§Îpáéâ?Ó�Ð1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§ì—Ýzµ§´3Ù�Ø
à�ð†°?ÏXß�à�Î§Îpáéâ?Ó�Ð1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3º3ð¯Ýzµ)É�Å(Ç(à�ð†°?ÏXß�à�Î§Îpáéâ?Ó�ç1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3¾3ð¯Ýzµ)É�Å(Ç(à�ð†°?ÏXß�à�Î§Îpáéâ?Ó�ç1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3ì3ð¯Ýzµ)É�Å(Ç(à�ð†°?ÏXß�à�Î§Îpáéâ?Ó�ç1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§º—Ýzµ§æ3¹
´(Ù'Þ(à'ð¼°?ÏXß�à�Î�Îpá¼â?Ó�ênâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§¾—Ýzµ§æ3¹
´(Ù'Þ(à'ð¼°?ÏXß�à�Î�Îpá¼â?Ó�ênâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§ì—Ýzµ§æ3¹
´(Ù'Þ(à'ð¼°?ÏXß�à�Î�Îpá¼â?Ó�ênâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3º3ð¯Ýzµ§æ3¹)Ä�Å�Ü(à'ð °?ÏXß�à�Î§Îpá‹â?Ó§ënâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3¾3ð¯Ýzµ§æ3¹)Ä�Å�Ü(à3Ø'à
ð†°?ÏXß�à�Î§Îpá‹â?Ó§ënâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3¾3ð¯Ýzµ§æ3¹)Ä�Å�Ü(à'Ç3à
ð†°?ÏXß�à�Î§Îpá‹â?Ó§ënâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3ì3ð¯Ýzµ§æ3¹)Ä�Å�Ü(à'ð¼°?ÏXß�à�Î�Îpá¼â?Ó�ënâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§º—Ýzµ§æ§·�´(Ù'Þ(à'ð¼°?ÏXß�à�Î�Îpá¼â?Ó�ínâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§¾—Ýzµ§æ§·�´(Ù'Þ(à'ð¼°?ÏXß�à�Î�Îpá¼â?Ó�ínâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§ì—Ýzµ§æ§·�´(Ù'Þ(à'ð¼°?ÏXß�à�Î�Îpá¼â?Ó�ínâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3º3ð¯Ýzµ§æ§·nÄ�Å�Ü(à'ð¼°?ÏXß�à�Î�Îpá¼â?ä�Ònâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3¾3ð¯Ýzµ§æ§·nÄ�Å�Ü(à'ð¼°?ÏXß�à�Î�Îpá¼â?ä�Ònâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3ì3ð¯Ýzµ§æ§·nÄ�Å�Ü(à'ð¼°?ÏXß�à�Î�Îpá¼â?ä�Ònâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3º3ð¯Ýzµ§´3Ù§Þ(à�º¼°?ÏXß�à�Î§Îpáéâ?änÏ§â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§º—Ýzµ1Ä#Å(Ü(à�º¼°?ÏXß�à�Î§Îpáéâ?ä�Ó1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3º3ð¯Ýzµ§´3Ù�Ø
à�º¼°?ÏXß�à�Î§Îpáéâ?ä�ä1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§º—Ýzµ)É�Å(Ç(à�º¼°?ÏXß�à�Î§Îpáéâ?ä
åXâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3º3ð¯Ýzµ§æ3¹
´(Ù'Þ(à�º‹°?ÏXß�à�Î�Îpá¼â?ä�Ðnâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§º—Ýzµ§æ3¹)Ä�Å�Ü(à�º‹°?ÏXß�à�Î�Îpá¼â?ä�çnâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3º3ð¯Ýzµ§æ§·�´(Ù'Þ(à�º‹°?ÏXß�à�Î�Îpá¼â?ä�ênâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§º—Ýzµ§æ§·nÄ�Å�Ü(à�º‹°?ÏXß�à�Î�Îpá¼â?ä�ënâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3¾3ð¯Ýzµ§´3Ù§Þ(à�¾¼°?ÏXß�à�Î§Îpáéâ?ä�í1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§¾—Ýzµ1Ä#Å(Ü(à�¾¼°?ÏXß�à�Î§Îpáéâ#å(Ò1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3¾3ð¯Ýzµ§´3Ù�Ø
à�¾¼°?ÏXß�à�Î§Îpáéâ#å=Ï§â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§¾—Ýzµ)É�Å(Ç(à�¾¼°?ÏXß�à�Î§Îpáéâ#å(Ó1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3¾3ð¯Ýzµ§æ3¹
´(Ù'Þ(à3Ø'à'¾¼°?ÏXß�à�Î§Îpá‹â#å3änâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3¾3ð¯Ýzµ§æ3¹
´(Ù'Þ(à'Ç3à'¾¼°?ÏXß�à�Î§Îpá‹â#å3änâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§¾—Ýzµ§æ3¹)Ä�Å�Ü(à�¾‹°?ÏXß�à�Î�Îpá¼â#å�å=â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3¾3ð¯Ýzµ§æ§·�´(Ù'Þ(à�¾‹°?ÏXß�à�Î�Îpá¼â#å(Ðnâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§¾—Ýzµ§æ§·nÄ�Å�Ü(à�¾‹°?ÏXß�à�Î�Îpá¼â#å(çnâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3¾3ð¯Ýz¾1»§Ä�Å(Ü†°?Ïnß�à�Î�Îpá¼â?ënâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3¾3ð¯Ýzì1Ä#Å(Ü(à�¾ °?ÏXß�à�Î�Îpá¼â�Ï?ënâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3ì3ð¯Ýzµ§´3Ù§Þ(à�ì¼°?ÏXß�à�Î§Îpáéâ#å(ê1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§ì—Ýzµ1Ä#Å(Ü(à�ì¼°?ÏXß�à�Î§Îpáéâ#å(ë1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3ì3ð¯Ýzµ§´3Ù�Ø
à�ì¼°?ÏXß�à�Î§Îpáéâ#å(í1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§ì—Ýzµ)É�Å(Ç(à�ì¼°?ÏXß�à�Î§Îpáéâ?Ð�Ò1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3ì3ð¯Ýzµ§æ3¹
´(Ù'Þ(à�ì‹°?ÏXß�à�Î�Îpá¼â?ÐnÏ�â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§ì—Ýzµ§æ3¹)Ä�Å�Ü(à�ì‹°?ÏXß�à�Î�Îpá¼â?Ð�Ónâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï3ì3ð¯Ýzµ§æ§·�´(Ù'Þ(à�ì‹°?ÏXß�à�Î�Îpá¼â?Ð�änâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×¤µ§È3Ê
ï(ð§ì—Ýzµ§æ§·nÄ�Å�Ü(à�ì‹°?ÏXß�à�Î�Îpá¼â?Ð
å=â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§º—Ý�ð§´3Ù
Þ(à
ð °?ÏXß�à�Î§Îpáéâ?Ð�Ð1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§¾—Ý�ð§´3Ù
Þ(à
ð °?ÏXß�à�Î§Îpáéâ?Ð�Ð1â

•(î
ñ



ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§ì—Ý�ð§´3Ù
Þ(à
ð °?ÏXß�à�Î§Îpáéâ?Ð�Ð1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§º—Ý�ð1Ä#Å3Ü(à
ð °?ÏXß�à�Î§Îpáéâ?Ð�ç1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§¾—Ý�ð1Ä#Å3Ü(à
ð °?ÏXß�à�Î§Îpáéâ?Ð�ç1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§ì—Ý�ð1Ä#Å3Ü(à
ð °?ÏXß�à�Î§Îpáéâ?Ð�ç1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§º—Ý�ð1Ä#Å3Ü
Ã)à�ð†°?ÏXß�à�Î§Îpáéâ?Ð�ç1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§¾—Ý�ð1Ä#Å3Ü
Ã)à�ð†°?ÏXß�à�Î§Îpáéâ?Ð�ç1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§ì—Ý�ð1Ä#Å3Ü
Ã)à�ð†°?ÏXß�à�Î§Îpáéâ?Ð�ç1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§º—Ý�ð§´3Ù
Þ(à'º °?ÏXß�à�Î§Îpáéâ?Ð�ê1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§º—Ý�ð1Ä#Å3Ü(à'º °?ÏXß�à�Î§Îpáéâ?Ð�ë1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§º—Ý�ð1Ä#Å3Ü
Ã)à�º¼°?ÏXß�à�Î§Îpáéâ?Ð�ë1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§¾—Ý�ð§´3Ù
Þ(à'¾ °?ÏXß�à�Î§Îpáéâ?Ð�í1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§¾—Ý�ð1Ä#Å3Ü(à'¾ °?ÏXß�à�Î§Îpáéâ?ç�Ò1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§¾—Ý�ð1Ä#Å3Ü
Ã)à�¾¼°?ÏXß�à�Î§Îpáéâ?ç�Ò1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§ì—Ý�ð§´3Ù
Þ(à'ì °?ÏXß�à�Î§Îpáéâ?çnÏ§â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§ì—Ý�ð1Ä#Å3Ü(à'ì °?ÏXß�à�Î§Îpáéâ?ç�Ó1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§ì—Ý�ð1Ä#Å3Ü
Ã)à�ì¼°?ÏXß�à�Î§Îpáéâ?ç�Ó1â

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§º—ÝJÉ'Â�Ã�Ê§È3´�Ù–°?ÏXß�à�Î§Îpáéâ?Ònâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§¾—ÝJÉ'Â�Ã�Ê§È3´�Ù–°?ÏXß�à�Î§Îpáéâ?Ònâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°zÛXÄ�Å3Üs×kð
Å)Õ'ð§ì—ÝJÉ'Â�Ã�Ê§È3´�Ù–°?ÏXß�à�Î§Îpáéâ?Ònâ

ãHÖ�Ù�Ó)Ä#Å3Ê¢°Gà�Î7á¼â#ò�æ�æ�Ì�æ=âXó

Ç
È�Å•Â
´1É'Ó�Ä�Å3Ê¯°�Â�ÎqábÖ�Ù�Ó)Ä�Å�Ê¯°�µ�´1É?·(³'Û3ò¯°�Â)Î§Î5ó

Ç
È�ÅˆÇ1Ä�Å(Ü'ï�Â3Õ'Ê1ØUÅwá¶ì(Ù�Â§Ü
º(Â
´�ônÄ#Å3Æ¯°zÅXÎ=ó

uwv[x�vQx õ÷ö�•k„(•z€�•‹‚$„3|Z„3…¼‚$~f|o‡n…Á„3‰éŠ�‚�{ ø
€\~fù�„

†YI�¢H698¶>?@n4�¢!@3:s0JI�¢%0

Ž

@L:[;=25>?0� A@(2=Bf:Q@�‡

Ž

‡[ A0� C2XD�0JI�¢÷¥•¢�B� AD(2ZE�ŠC‹�Œ¢BG0�ö�0�¢�BGK�ö3>Ï¢!0G@TV$ªX6  C2=K5;X0�0�¢?M10

N5O

¢�B•ö�‡s¢iD� ¦ˆ�¢�2¨¤K¢

O

@

Ž

øE©�2š¤�‡[ ‰¢�:�S^Ÿ�®�’
ú<ª�£'•�›Q£)”'ª

Ž

‡[ A0�¢�B•¤� C2=4� ]2XD°¢

O

¢�R°¢�2)0JBE C290JI�¢`BG0�ö�0�¢TBGK�ö3>Ï¢3S

O

 ]2�¢u¤�¯

O

 ]2�¢3So0G@šöd0�¢?Mn0

N5O

¢3SÁö32=4¶Ÿ�®�’
ú<ª�£�¨�£)© •�ª

Ž

‡s A0�¢�BEö

OCO

I�ö

O

0rBG0�ö�0�¢�B�S$@(2�¢`KK¢U‡

O

 C2�¢3So0G@šöq0�¢?M10

N5O

¢�ø°§•V$ªX6

 C2=K5;X0

N5O

¢÷ CBY0JI�¢�2d@�¤=0�ö� C2�¢�4 ö3B®ö°‡s¢�BJ;

O

0œ@3:
>?@(2=>Uö�0�¢�2�ö�0� ]2XDL0JI�¢P@(;X0GK5;X0

N5O

¢HD�¢�2�¢U‡sö�0�¢�49:Ó‡J@(Rû0JI�¢iŽrü

j<;=Bs C2XDLŸ�®�’
ú<ª�£
•#›Q£)”
ª#lûö32=4d0JI�ö�0® ]2=>

O

;=4� ]2XDP0JI�¢�I�ö

O

0YBG0�ö�0�¢�B_:Ó‡J@(Rû0JI�¢iŽrü}j<;5B� C2XDTŸ�®�’
ú<ª�£)¨§£)© •�ª#l[ø

°�±7ý3´nÄ?Ê(Ù¶Ì'ÍÚÊ(³b²(¹
º–Ä�Å§Ã�È3Ê¶Ê(Ù
þ�ÊÚÇ1Ä�Õ§Ùoß`Õ�Ä�Å(ÙaÖ�èwÕ�Ä#Å�Ùˆ±3Î

°�±ÁÄ�Å•Ç�³
´�ËnÂ
ÊsÔP¹�³'È3´)É'Ù3à§¹
Ê3Â
Ê(Ù3à'½3³pì(Ù(Ø�ÊnÄ�Å�Â'ÊnÄ�³'Å)à
¹
Ê(Â
Ê�Ù3à�½(³q·�´3Â'ÅnØ3Ä?Ê1Ä�³'Å)à'½3³b±3Î

Ç
È�Å•³
Æ(Ó§Ç�Ø'Â
Ê�´(Â�ÅnØdÇ1Ä�Õ§Ù'Å�Â?Ë1Ùcá

Õ
Ù
Ê

Ñ(Â3Õb³'È3Ê�Ç1Ä'Õ§ÙaáÁ³'Ã�Ù'Å�à§³'È3Ê¯°�Ç1Ä'Õ§Ù'Å(Â?Ë1Ù)Î

Ç
È�ÅÚÆ(Ù
Ê�Ç)Ø'Â)Ä�Å§Ã�È3Êÿ°�Â)Î7áˆ³'È�Ê§Ã�È3Ê¯°

³'È3Ê3Ç1Ä�Õ§Ùoß

ËnÂ
ô(Ù�Ø?Ê�´nÄ�Å3Æo°�¹�³'È3´)É�Ù
½(³'Ü3Ù,°�Â)Î§Î��§âpâ��GËnÂ
ô3Ù�Ø�Ê�´nÄ#Å3Æ¯°�ì(Ù(Ø�Ê§½(³
Ü�Ù^°�Â)Î�Î���â7â���Â
´1É'Ó�Ä�Å3Ê¯°�Â�Î��3â���ÅXâ
Î

Ä#Å

ò�Ñ(Â3Õ�µ�Õ�Õ'µ�´)É�Ø5°�Æ(Ù'Ê�Ç)Ø'Â(Ä�Å§Ã§È�ÊnÎ5ó

É
Õ§³�Ø�Ù3à§³'È3Êo°�³'È3Ê3Ç)Ä�Õ§Ù)Î

Ù�Å(Ü¯ó

°�±7ý3´nÄ?Ê(ÙcÊ
ï�Ùbï(Â3Õ'ÊwØ�Ê(Â
Ê3Ù�Ø7Ç3³
´¶²(¹
µÁÇ§´(³�Ë–Ì
ÍÚÊ3³¶²(¹'º†Ä#Å�Ã�È3Ê¶Ê(Ù
þ§ÊÁÇ)Ä'Õ§Ùoß-³'Å(ÙbÃ�Ù'´•Õ(Ä�Å�Ùˆ±3Î

°�±ÁÄ�Å•Ç�³
´�ËnÂ
ÊsÔ��(Â3Õ'Ê(à§¹
Ê(Â
Ê3Ù3à'½(³b±3Î

Ç
È�Å•³
Æ(Ó§Ç�Ø'Â'ï�Â3Õ�Ê1ØdÇ1Ä�Õ§Ù'Å�Â?Ë1Ùcá

Õ
Ù
ÊÁÑ3Â3Õb³'È3Ê3Ç1Ä�Õ§Ùaáˆ³�Ã�Ù'Å)à§³�È3Ê¯°�Ç1Ä�Õ§Ù'Å�Â?Ë)Ù)Î

Ç'È�Å¶ý3´nÄ?Ê(Ù'½(³§Ü3Ù�Ø=°zÅXÎ�á3³�È�Ê§Ã�È§Ê¯°�³�È3Ê�Ç1Ä�Õ§Ù^ßGØ�Ê(à'½�³§Ü3ÙZ°zÅnÎ���â	��ÅXâ
Î

Ä#Å

¹§Ù�Â
´1É?ï�µ�Õ�Õ'½(³
Ü3Ù�Ø5°�Ç�Ä�Å3Ü'ï(Â3Õ'Ê�ØZß!Ç
ÅÚÅ•á�
cý3´nÄ�Ê(Ù
½(³§Ü�Ù�Ø5°zÅXÎ=ß
���¯ßL³�ÃWÔ�Ô�Î5ó

É'Õ§³�Ø'Ù3à
³'È3Ê¯°�³�È3Ê3Ç1Ä'Õ'Ù)Î

Ù�Å(Ü¯ó

•(î��



�qp�� .���� � w[„°ws| w�€,+û~Kw�‚•„ + „����a‚•|��-+gv{ws€Ý‚•„

V$ªX6 �

“

F�!—K�‡�@@ˆ� C4�¢�Bœ0JI�¢HK�‡J@3D�‡sö3RTBœ:[@�‡_V$ª�§ R; C2� CR; CB�ö�0� C@(2L:[@

OCO

@

Ž

 C2XD-0JI�¢rBG0�¢�KZBg¤K¢

O

@

Ž÷ù

“

ø Š�@(2�ˆ�¢U‡�0� C2XDq0JI�¢  C2XK5;X0_0�¢?M10

N5O

¢3S

Ž

I� ]>�I  C2=>

O

;=4�¢�BY0JI�¢-V$ª�§ :[@�‡%0JI�¢°ŠC‹�ŒmBG0�ö�0�¢`BGK�ö3>Ï¢3So0G@˜0JI�¢

¤� C2�ö�‡�¯U:Q@�‡#R;ö�0_;=B�¢�4²¤�¯dV$ªX6 :[@�‡_R;ö32� AK5;

O

ö�0� ]2XDiV$ª�§%B�S� CBYKƒ¢U‡�:Q@�‡�R;¢�4 ö3B

ù

ú<ª�"e•�Ÿ#"�$(“�© ‘-“�”%$%&
•zú<ª�£(' •*)�•,+`“�”-$%&'•�ú<ª�£-' ú<ª�£

•

ø/. ¢�R`@ ˆMö

O

@3:

£

›k0�‡sö32=B� C0� A@(2=Bh:T‡J@(R}0JI�¢rV$ª�§  CBhK�‡s¢�:Q@�‡�R;¢�4 ö3B

ù

021�354�326�781%9%:%;�<81=9�<-7(>#?#021�@BAC021�@EDF021�@�<G;-6�7H1IA�0G1�@

F�ø…¥…¢�0�¢U‡#R; C2� CBsö�0� A@(2d@3:$0JI�¢PV$ª�§• CBœKK¢U‡J:[@�‡�R°¢�4²ö3B

ù

0G1�32J(6%?#6%4�389�<K9�L#6=021�@�<5;(6�7H1IAC021�@EDF021�@%J#6�?M6�4�3/AC021�@

ñ

ø%6š C2� CR; CB�ö�0� C@(2U@3:�0JI�¢rV$ª�§• CBœKK¢U‡J:[@�‡�R°¢�4 ö3B

ù

0G1�3-3N9�<K9O389�L#6E021�@%J#6�?M6�4�3/AC021�@PDQ0G1�@�389�<RA�021�@

üE ‰ˆ�¢�2d0JI�ö�0TSVU	W�XZY\[2]�^ SVU	W9ö32=4_SVU	W�X�Y\[5`-^ SaU�W9ö�‡�¢r0

Ž

@LR; ]2� CR; CB�¢�4UV$ª�§%B�SX0JI�¢r>?@(R`KÝö�‡s CBG@(2q@3:$0JI�¢�B�¢

0

Ž

@˜V
ª�§eB  ]2dV
ª=6  ]BhKƒ¢U‡�:Q@�‡�R;¢�4 ö3B

ù

0G1�32J59�0-0#6%4#6�<Kb�6=021�@c3N9c<edfAC021�@E021�@�389�<2gTA�0G1�@QDQ0G1�@�JG9�0-0hAC021�@

Ž

I�¢U‡�¢p0JI�¢iSaU�W�j�Y k/^ SVU	W•4�¢

N

2�¢�B`0JI�¢7K�‡s CR; C0� ‰ˆ�¢dB�¢�t);�¢�2=>Ï¢�BT0JI�ö�09ö�‡�¢š C2lSaU�W�X�Ym[2]%^ SVU	W ¤5;=0L2X@30  C2

SVU	W�X�Y\[5`-^ SaU�W�ø

•(î�n



oqprpPs_trurvcw x

yFz { | } | ~ • €‚•„ƒh…‡†ˆ…Š‰ˆ‹•Œ•Ž •

†YI�¢P>?@(R`K

O

¢�0�¢iB�¢�0_@3:�4�¢�>

O

ö�‡sö�0� A@(2=B_:Q@�‡e0JI�¢÷©JŽ † ‹ ŠC‹�Œ R`@n4�¢

O

j<>Ï‡s¢5ö�0�¢�4  ]2¨ŠhI�ö�K=0�¢U‡

“�‘

l ö�‡s¢PD� ‰ˆ�¢�2

¤K¢

O

@

Ž

ø-†YI�¢˜0JI�‡�¢U¢p>?@(2=BG0�ö32)0JB�Shžs›[£�”
ª�£§•?•�“ Ÿn”�S�ö3254ˆ’f"!£O) • ö3254ˆ’f"!£O) ”§•�S�ö�‡�¢p4�¢

N

2�¢�4 ö�0T0JI�¢²¢�2=4

@3:%0JI�¢d4�¢�>

O

ö�‡sö�0� C@(2=BUø-†_I�¢²ˆMö

O

;�¢²ö3B�B� AD(2�¢�4ˆ0G@¶ž$›Q£)”'ª�£§•?•#“ Ÿn”7>Uö32i¤K¢²ö32�¯ˆ@3:%0JIX@(B�¢dB� �M ˆMö

O

 ]4 ˆ�ö

O

;�¢�B

¤K¢

O

@(2XD� ]2XDr0G@i0JI�¢%>?@

O

@(;�‡�B�¢�0”“ Ÿ�••$
ž$›Q£)”'ªJž2–($(‘�ø$†YI�¢®ˆ�ö

O

;�¢�Bûö3BJB� CD(2�¢�4T0G@—’˜"%£O) •…ö3254™’˜"%£O) ”
•%>Uö32 ¤ƒ¢

ö32�¯  C2�0�¢�D�¢U‡@ø

š�›•œ

1�6ž@�<Ÿ9�3M7#4M;% #6-Jž¡�¢ˆ£#6�<G6%4M@�?G9�;�<¤@(:�£#;%4G9�?�¥%3

›#¦

§

6�¨G¡%¢-¢#6�<G6%4M@�?G9�;�<R©�ªr?(4�>G6¬«

š�›Q­

6#:-6Mb�?#6-JF®%?(?(4G9�¯->M?M651r;%0F°(45@�JG9c<5£ˆ±-;�3M75;�<56�<M?21

›#¦

b�;(:-;%4³²�;%?�7M°(4M@�<H1�°(´�7G6=ªQ¨K9�?%¥µ®�>#?%¥56�<M?G9(b�@�?29�;�<·¶¹¸%>#42b�¥G@51�6Š¶iº56�7G;G1%9�?�¶i»29�?�¥5J-4M@�¨5@(:¼¶

½

6%0�>-<5J·¶¹¾M@(:�>56%¿(ÀGb�¥G@�<M£#6T«

b�;(:-;%4

­

6% #6%429�?(´Qªˆ¨29�?�¥ž°(4M@�<81%9�6�<M?(¿-4(4#;%4Á¶ÃÂ5@�4(J-¿(4-4M;�4•«

b�;(:-;%4ˆ¿-4(4#;%4M±-;-J(6PªQ¨K9�?%¥žÄK1�£-¿-4(4�¶iÄK1�£%ÅM659c<5£%¸(4M;Mb˜«

b�;(:-;%4ˆ°%¨5;%®-?(?-45¡�0-¿(4-4M±-;�3M7QªP7#4M;-J�>Hb�?

­

6� M6%4G9�?-´

›

¿(4-4M;%4#±(;%J#6T«

 5@�4ˆ?(4(?-´%756•©Æ²�;%?%7#°(4M@�<81�°(´�7G6T«

š�›

°-45@%J59�<M£QÅ5:%;5b�ÇK1E@�<MJÈ²�¡�°(¸FÄ5651(1�@%£#651

›#¦

b�;(:-;%4ˆ°-45@�JG9�<M£-ÅM:�ÇˆªP>-<H9�;�<ž°-45@�<H1

½

6-0-ÅM:�Ç,©V²�;�?%7#°(45@�<81�°(´%756�É

®�>M?%¥

½

6%Ê-Å5:�ÇˆÉž®�>#?%¥

½

6G1O7MÅM:�ÇˆÉˆ®�>M?�¥

­

?M@�?�>81�ÅM:�ÇQÉ

°�7G;%ÅM:�ÇžÉˆ°�7G;

­

6#:%65b�?G9�;�<MÅ5:�ÇFÉ¤¡�0(0(6%4

½

6G1O7MÅ5:�ÇFÉ

¸M@�´

½

6-Ê%Å5:�ÇˆÉF¸5@�´-¿#À5b�¥MÅM:�ÇFÉž¸M@�´

½

6G1O7MÅM:�ÇˆÉ

ºM6#:M9� M6�4(´

½

6-Ê%Å5:�ÇQÉFº56(:M9� #6%4-´

½

651c7#Å5:�ÇPÉ

¿-4(4M;�4(ÅM:�ÇR©Ë°-¨M;-®-?-?(4M¡%0-¿-4(4#±(;�3#7EÉ

±(@�<Hb�6#:�Å5:�Ç•«

b�;(:-;%4³²�;%?�7#ÄH1�£Qªµ:M9(1�?F°-45@�JG9�<M£-ÅM:�Çh«

 5@�4E3ÍÌÎ4�3RÌl1�3Ï©
²�;%?�7#ÄK1�£B«

š�›

²�¡�°(¸FÄM6G1-1�@%£(6E¨K9�?%¥ˆÄM6G1-1�@%£(6µ²�J(6�<#?29�059�6�4

›M¦

b�;(:-;%4FÄK1�£G²�JFªÐ9c<M?•«

b�;(:-;%4FÄM6G1-1�@%£(6PªQ7M4#;-J�>Hb�?Ð²�;%?�7#ÄK1�£

›

ÄK1�£2²�JB«

 5@�4È9�JBÌÎ4G9�JTÌl1-9�J•©¹ÄH1�£2²�JB«

š�›

°-45@%J59�<M£

½

;(:-6ˆ±(;�3(3#>(<H9-b%@�?29�;�<¤Ñ�>G6�>G6

›#¦

b�;(:-;%4FÄK1�£#Ñ�>G6�>G6EªÐ:#9#1�?QÄ5651(1�@�£#6¬«

b�;(:-;%4ˆ°-45@�JG9�<M£

½

;#:-6=ªF¨K9�?%¥µ±-;�<81O>%326%4�¶iÄM6%42bc¥2@�<M?�¶¹¸%ÂG@�<MJM:%6%4�¶iº-ÂG@�<MJM:%6%4•«

b�;(:-;%4ˆ°

½

À%°

½

À�ÄGÑ=ªF7#4M;%J�>Hb�?Q°-45@%J59�<M£

½

;(:-6

›

°-45@�JG9�<M£

½

;#:-6

›

ÄH1�£MÑ�>56�>56T«

 5@�4ˆ4M;#:%6•©Ã°-45@�JG9�<M£

½

;#:-6¬«

 5@�4žÊBÌÎ4#ÊTÌl1�Ê•©ÃÄH1�£#Ñ�>56�>G6¬«

•(î3î



š�›Q­

?5@�?#6ˆ;-0F°

½

;#:%6#Ò�¸(¿K1

›M¦

b�;(:-;%4ž¢(6�<56%45@-:

­

?5@�?#6EªQ¨29�?�¥

½

¿#®�º#Ó�¶—±(¡�Ä#¸-Ô(¿-°(¿-º·¶—±-®

§

±%¿-Ô(Ô(¿%º�¶

ÔK²

­

°(¿

§

¶¹»M®2²�°�¶¹ÂG¡�Ô-º‡¶¹ÂG¡�Ô-º5Ò�»M®G²�°Š¶ÖÕ2²

§

²

­

Â(¿-º•«

b�;(:-;%4ˆ¿(ÀGbc¥2@�<M£#6Eªˆ¨29�?�¥¤®�>#?%¥×¶¹Å-º5¡%0%4‡¶¹ÅK²�¡�0-4�¶Ã¸M@�´8dØ¶¹¸M@�´MgŠ¶¹¸5@�´%ºG:� �¶¹º56#:#9� �¶

§

;�¿#ÀGbc¥,«

b�;(:-;%4

½

Ò-±-;�>(<#?M6�4FªÐ9�<#?•«

š�›

ÄM6G1-1�@%£(6

½

6(Ù�?-45@�<H1�389#1(1%9�;�<ˆ±-;�>-<M?M6�4

›M¦

b�;(:-;%4FÄK²�J-À

½

±PªP7M4M;%J�>Kb�?QÄK1�£2²�J

›

½

Ò%±(;�>-<M?#6%4•«

b�;(:-;%4

­

?5@�?M6QªP7#4M;-J�>Hb�?ˆ¢#6�<G6%4M@(:

­

?5@�?M6

›

²�;%?�7M°-45@�<H1�°-´%7G6

›

¿#À5b�¥2@�<5£(6

›

ÄH²�J(À

½

±

›

ÄH1�£2²�JB«

b�;(:-;%4

­

?5@�À-Å#0%4FªQ7M4#;-J�>Hb�?

­

?5@�?M6

›

²�;%?�7#ÄH1�£B«

 5@�4³1I©—¢#6�<G6�45@(:

­

?M@�?M6¬«

 5@�4¤6-ÀGbc¥Í©Ã¿(ÀGbc¥2@�<M£#6¬«

 5@�4ˆ42b¬©

½

Ò-±-;�>(<#?M6�4•«

š�›

Õ�>(<Hb�?29�;�<ž?#;FJ#6%?#6%4�3N9�<56E?�¥G6µ9�<K9�?G9%@(:ž1�?5@�?M6F;%0µ@P°

½

;(:-6(Ò�¸(¿

›M¦

0�>-<Ú²c<H9�?29�@(:

­

?5@�?M6

š

?(4-?(´%756TÌÛ?-4(?(´�7G6� 5@(:�>G6B©V²�;�?%7#°(45@�<81�°(´%756

¦

ªÐ9�0F?(4-?(´�7G6-ª%?(4-?(´%756% M@(:�>56

?%¥G6�<ÜdNÝ

š(š

½

¿#®�º#Ó•ÌÃ?(4-?(´%756TÌ

§

;%¿(ÀGb�¥hÌ

šaÞ

Ì

Þ2¦

Ì

Þ2¦

ÌµßÎà

¦

6#:51�6ˆ6�3#7M?(´B«

š�›

Õ�>(<Hb�?29�;�<ž?#;µb�¥G6Mb�Çµ@E¥G@�4#J#Ù-6�4(4M;�45Ù�4M6�75;%4-?29�<M£l3K651(1�@�£#6ˆ@�<5J¤@F±(@�<Hb�6#:=ÄM6G1-1�@%£(6

›M¦

0�>-<

§

;%?#±�<G:(Ò�Â(4#J%¿(4(4

š

ß*¿(4(4#;%4-Å5:�Ç

š

ÂM@�4(J%¿-4(4M;�4•Ì_ÄK1�£%¿(4(4

¦

à

¦

ªˆ0M@-:51�6

¶

§

;%?#±�<G:(Ò�Â(4#J%¿(4(4

š

ßC±#@�<Kb�6(:�Å5:�ÇMà

¦

ªˆ0M@-:51�6

¶

§

;%?#±�<G:(Ò�Â(4#J%¿(4(4

š

Ò

¦

ªˆ?-4%>G6¬«

š�›

°-´%7G6ˆ;%0È²�¡�°(¸ˆ°(4M@�<H1�@Mb�?29�;�<ˆ?#;E¯G6ˆ6%ÀM@�389�<56-J

›#¦

 5@-:P°(45@�<81�@Mb�?G9�;�<žªF¸%>#42bc¥2@51�6T«

š�›

Ä5@%ÀG9�3M>�3

½

6(Ù�?(4M@�<H1�3N9(1(1%9�;�<ˆ±(;�>(<#?M6%4Q¾5@(:�>G651

›M¦

 5@-:

½

±�3K@%À#ÒMb=ªŸd8«

 5@-:

½

±�3K@%À#Ò�<HbrªŸdN«

•(î�á



oqprpPs_trurvcw â

yFz { |

m

‰Q…Á‰P€

m�ã

…ä•Ú€

n

Ž …×ƒ¬å •P‹,• æ €¼•Pç ƒ¬‰F•

. p[r �E~,+û~KtŠ���-+gy
tØè t•� ‚…vƒ~ƒ€

Š-vzy¯vzy Œbù
„�é�…5€s„(•z‡n|,„(•k‰s€µê%ö(|o€Bë§|o‡1„(•k‰—€íìcîðï�ñNï�ñÏò

­

?5@�?G9#1�?29(b(1

Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù

¡Mb(bc>M4-4M6�<Kb�6E¢-45@�7(¥

§

;-J(6G1˜© g%ó(ô

®-42b(1I© ó(õ-ö

­

65b(1I© d

­

?5@�?%>H1I©ÃÕ�>2:(:

­

b(bE¢%45@�7(¥

§

;-J(6G1˜© g%ó(ô

®-42b(1I© ó(õ-ö

­

65b(1I© d

ÂM;�3K6Q¸-4M;�7G6%4-?29�6G1

Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù

Â5;�326EÄG@�4-Ç29�<5£G1I©

§

;�<G6

ÔG9� M6�<G651(1�¸-4M;�7G6%4-?29�6G1

Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù

º56#@�JPÄG@�4-Ç29�<5£G1I© ß÷g

Þ

Ìùø(óTÌ�d

Þ

ôTÌOd�ô(ø%à

º56#@�JQ°(4M@�<H1-9�?G9�;�<81Q²O<81�?5@�<Kb�651I©

®�>M?�¥G6�<M?29-b%@�?M;%4Bú�ÂM;#:%J-®�>#?%¥

­

?K1Ed

±#@�<Kb�6(:(:(@�?29�;�<2Ò%±Tú

­

<5J(±�<G:(Ò51�7G6Mb(9�@(:Qd

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:Fd

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:Qd

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�º¤d

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸žd

Ô29� #6P°(4M@�<H1-9�?G9�;�<81Q²O<81�?5@�<Kb�651I©

§

;�<56

Š-vzy¯vQx ûUù�ö)‡%é�|8ë§…rê%ö(|o€Bë§|o‡1„3•z‰—€íìcüÖï�ñNï�ñÏò

­

?5@�?G9#1�?29(b(1

Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù

¡Mb(bc>M4-4M6�<Kb�6E¢-45@�7(¥

§

;-J(6G1˜© ø-ô(ö#õ

®-42b(1I© d

Þ(Þ

gGd

­

65b(1I© g%ý

­

?5@�?%>H1I©ÃÕ�>2:(:

•(î�þ



­

b(bE¢%45@�7(¥

§

;-J(6G1˜© ø-ô(ö#õ

®-42b(1I© gGd

Þ(Þ

g2d

­

65b(1I© d

ÂM;�3K6Q¸-4M;�7G6%4-?29�6G1

Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù

Â5;�326EÄG@�4-Ç29�<5£G1I©

§

;�<G6

ÔG9� M6�<G651(1�¸-4M;�7G6%4-?29�6G1

Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù

º56#@�JPÄG@�4-Ç29�<5£G1I© ø(óŠßCô#õIÌÿó��(ýTÌùôKd�ö¬Ìÿý

Þ

Ìÿó¬ÌMA-A(A�à

º56#@�JQ°(4M@�<H1-9�?G9�;�<81Q²O<81�?5@�<Kb�651I©

®�>M?�¥G6�<M?29-b%@�?M;%4Bú�ÂM;#:%J-®�>#?%¥

­

?K1Ed

®�>M?�¥G6�<M?29-b%@�?M;%4Bú�ÂM;#:%J-®�>#?%¥

­

?K1 ø

®�>M?�¥G6�<M?29-b%@�?M;%4Bú�ÂM;#:%J-®�>#?%¥

­

?K1��

®�>M?�¥G6�<M?29-b%@�?M;%4Bú�ÂM;#:%J-®�>#?%¥

­

?K1ðõ

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

½

b� #®�>M?�¥

½

1�7Ðd

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

½

b� #®�>M?�¥

½

1�7Qø

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

½

b� #®�>M?�¥

½

1�7��

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

½

b� #®�>M?�¥

½

1�7Fõ

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

½

6�Êžd

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

½

6�Ê=ø

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

½

6�Ê��

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

½

6�ÊEõ

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1Ed

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1ðg

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1 ø

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1��

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1ðõ

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

½

b� (°-¸5¡

­

6#:Pd

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

½

b� (°-¸5¡

­

6#:ðø

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

½

b� (°-¸5¡

­

6#:��

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

½

b� (°-¸5¡

­

6#:�õ

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡Fd

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡•ø

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡��

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡rõ

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5JM¡�0-4

½

1c7¤d

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5JM¡�0-4

½

1c7Eø

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5JM¡�0-4

½

1c7��

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5JM¡�0-4

½

1c7Põ

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡Fd

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡•ø

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡��

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡rõ

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J-®�>#?%¥

­

?K1�Ò�°%¸5¡Qd

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J-®�>#?%¥

­

?K1�Ò�°%¸5¡�ø

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J-®�>#?%¥

­

?K1�Ò�°%¸5¡��

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J-®�>#?%¥

­

?K1�Ò�°%¸5¡•õ

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J%°(¸M¡Fd

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J%°(¸M¡•ø

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J%°(¸M¡��

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J%°(¸M¡rõ

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡(Ò-¡�0%4

½

1�7Ðd

•�á�‘



Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡(Ò-¡�0%4

½

1�7Qø

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡(Ò-¡�0%4

½

1�7��

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡(Ò-¡�0%4

½

1�7Fõ

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡-Ò(¡%0�4

½

1c7µd

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡-Ò(¡%0�4

½

1c7Pø

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡-Ò(¡%0�4

½

1c7	�

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡-Ò(¡%0�4

½

1c7Qõ

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:Fd

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:rg

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:��

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:rõ

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:•ô

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:•ó

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:•g

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:��

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:•õ

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:�ô

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:Qd

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:•g

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:��

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:•õ

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:�ô

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:�ó

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

­

<MJ#±�<2:•g

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

­

<MJ#±�<2:��

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

­

<MJ#±�<2:•õ

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

­

<MJ#±�<2:�ô

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#Jˆd

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#J=g

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#J
�

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#J=õ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#Jrô

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºPg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºEø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�º��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºPõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºEô

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºEó

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�Ä¤d

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ÄPg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�Ä��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ÄPõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ÄEô

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ÄEó

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸žd

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸Eg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸=ø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸Eõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸=ô

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?¤d

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?Pg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?Põ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?Eô

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4ˆd

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4=g

•�á�“



¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4
�

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4=õ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4rô

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?-Â(4#J�¿(4-4MÒ

­

?M;�7Fg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?-Â(4#J�¿(4-4MÒ

­

?M;�7��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?-Â(4#J�¿(4-4MÒ

­

?M;�7Fõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?-Â(4#J�¿(4-4MÒ

­

?M;�7Qô

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?(°-4%<(?(¿-4-4Pg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?(°-4%<(?(¿-4-4��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?(°-4%<(?(¿-4-4Põ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?(°-4%<(?(¿-4-4Eô

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGdrd

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGdlg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGd��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGdlõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGd ô

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72Ò��Eg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72Ò����

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72Ò��Eõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72Ò��=ô

¸5@�´�3K6�<M?5Ò%±Tú

­

<5J%¸5@�´

½

6%ÊMÒ-gFd

Ô29� #6P°(4M@�<H1-9�?G9�;�<81Q²O<81�?5@�<Kb�651I©

§

;�<56

Š-vzy¯v�
 ub…=~œ‰eë�•¤„��fõ •¤„�é���ö(|��q|��_‰—ö��a…��Gù\€��³ê%ö(|o€Bë§|o‡1„3•z‰—€íì��������! ðï�ñNï�ñÏò

­

?5@�?G9#1�?29(b(1

Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù

¡Mb(bc>M4-4M6�<Kb�6E¢-45@�7(¥

§

;-J(6G1˜© g��#ô#õ

®-42b(1I© ó

Þ

g2d

­

65b(1I© d�ô

­

?5@�?%>H1I©ÃÕ�>2:(:

­

b(bE¢%45@�7(¥

§

;-J(6G1˜© g��#ô#õ

®-42b(1I© ó

Þ

g2d

­

65b(1I© d

ÂM;�3K6Q¸-4M;�7G6%4-?29�6G1

Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù

Â5;�326EÄG@�4-Ç29�<5£G1I©

§

;�<G6

ÔG9� M6�<G651(1�¸-4M;�7G6%4-?29�6G1

Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù

º56#@�JPÄG@�4-Ç29�<5£G1I© d�öŠßVd

Þ

ô#õ¬Ì�d

Þ

ô#g¬Ìùô#õIÌÿóKd�øTÌÿõ-ö#gIÌMA-A(A�à

º56#@�JQ°(4M@�<H1-9�?G9�;�<81Q²O<81�?5@�<Kb�651I©

®�>M?�¥G6�<M?29-b%@�?M6(6¬ú

½

b� #®�>M?�¥

½

6�ÊEg

®�>M?�¥G6�<M?29-b%@�?M6(6¬ú

½

b� #®�>M?�¥

½

6�Ê=ø

®�>M?�¥G6�<M?29-b%@�?M6(6¬ú

½

b� #®�>M?�¥

­

?G1ðg

®�>M?�¥G6�<M?29-b%@�?M6(6¬ú

½

b� #®�>M?�¥

­

?G1 ø

®�>M?�¥G6�<M?29-b%@�?M6(6¬ú

­

<5J(®�>M?�¥

½

1�7Fg

®�>M?�¥G6�<M?29-b%@�?M6(6¬ú

­

<5J(®�>M?�¥

½

1�7Qø

®�>M?�¥G6�<M?29-b%@�?M;%4Bú�ÂM;#:%J-®�>#?%¥

­

?K1ðg

®�>M?�¥G6�<M?29-b%@�?M;%4Bú�ÂM;#:%J-®�>#?%¥

­

?K1 ø

®�>M?�¥G6�<M?29-b%@�?M;%4Bú�ÂM;#:%J-®�>#?%¥

­

?K1��

•�á�•



®�>M?�¥G6�<M?29-b%@�?M;%4Bú�ÂM;#:%J-®�>#?%¥

­

?K1ðõ

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

½

b� #®�>M?�¥

½

1�7Fg

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

½

b� #®�>M?�¥

½

1�7Qø

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

½

b� #®�>M?�¥

½

1�7��

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

½

b� #®�>M?�¥

½

1�7Fõ

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

½

6�ÊEg

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

½

6�Ê=ø

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

½

6�Ê��

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

½

6�ÊEõ

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1Ed

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1ðg

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1 ø

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1��

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1ðõ

Å(4#J�º56�72¡%0-0#6�45Ò-±¬ú

½

b� 5¡�0-4

½

1c7Pg

Å(4#J�º56�72¡%0-0#6�45Ò-±¬ú

½

b� 5¡�0-4

½

1c7Eø

Å(4#J�º56�72¡%0-0#6�45Ò-±¬ú

½

b� (°-¸5¡rg

Å(4#J�º56�72¡%0-0#6�45Ò-±¬ú

½

b� (°-¸5¡•ø

Å(4#J�º56�72¡%0-0#6�45Ò-±¬ú

­

<5J-°-¸5¡

­

6#:�g

Å(4#J�º56�72¡%0-0#6�45Ò-±¬ú

­

<5J-°-¸5¡

­

6#:ðø

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

½

b� (°-¸5¡

­

6#:�g

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

½

b� (°-¸5¡

­

6#:ðø

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

½

b� (°-¸5¡

­

6#:��

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

½

b� (°-¸5¡

­

6#:�õ

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡rg

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡•ø

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡��

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡rõ

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5JM¡�0-4

½

1c7Pg

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5JM¡�0-4

½

1c7Eø

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5JM¡�0-4

½

1c7��

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5JM¡�0-4

½

1c7Põ

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡rg

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡•ø

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡��

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡rõ

Å(4#JG²c<MJM¡%0-0#6�45Ò-±¬ú

½

b� 5¡�0-4

½

1c7Pg

Å(4#JG²c<MJM¡%0-0#6�45Ò-±¬ú

½

b� 5¡�0-4

½

1c7Eø

Å(4#JG²c<MJM¡%0-0#6�45Ò-±¬ú

½

b� (°-¸5¡rg

Å(4#JG²c<MJM¡%0-0#6�45Ò-±¬ú

½

b� (°-¸5¡•ø

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J-®�>#?%¥

­

?K1�Ò�°%¸5¡•g

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J-®�>#?%¥

­

?K1�Ò�°%¸5¡�ø

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J-®�>#?%¥

­

?K1�Ò�°%¸5¡��

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J-®�>#?%¥

­

?K1�Ò�°%¸5¡•õ

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J%°(¸M¡rg

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J%°(¸M¡•ø

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J%°(¸M¡��

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J%°(¸M¡rõ

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡(Ò-¡�0%4

½

1�7Fg

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡(Ò-¡�0%4

½

1�7Qø

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡(Ò-¡�0%4

½

1�7��

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡(Ò-¡�0%4

½

1�7Fõ

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡-Ò(¡%0�4

½

1c7Qg

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡-Ò(¡%0�4

½

1c7Pø

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡-Ò(¡%0�4

½

1c7	�

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡-Ò(¡%0�4

½

1c7Qõ

±#@�<Kb�6(:(:(@�?29�;�<2Ò%±Tú

½

b� #±�<G:rg

•�á

F



±#@�<Kb�6(:(:(@�?29�;�<2Ò%±Tú

½

b� #±�<G:•ø

±#@�<Kb�6(:(:(@�?29�;�<2Ò%±Tú

­

<5J(±�<G:rg

±#@�<Kb�6(:(:(@�?29�;�<2Ò%±Tú

­

<5J(±�<G:•ø

±#@�<Kb�6(:(:(@�?29�;�<2Ò%±Tú

­

<5J(±�<G:(Ò51�7G6Mb(9�@(:Qd

±#@�<Kb�6(:(:(@�?29�;�<2Ò%±Tú

­

<5J(±�<G:(Ò51�7G6Mb(9�@(:•g

±#@�<Kb�6(:(:(@�?29�;�<2Ò%±Tú

­

<5J(±�<G:(Ò51�7G6Mb(9�@(:�ø

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:rg

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:•ø

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:��

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:rõ

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:•ô

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:•ó

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:•ý

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:•g

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:�ø

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:��

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:•õ

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:�ó

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:�ý

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:•g

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:�ø

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:��

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:•õ

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:�ô

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:�ó

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:�ý

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

­

<MJ#±�<2:•g

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

­

<MJ#±�<2:�ø

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

­

<MJ#±�<2:��

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

­

<MJ#±�<2:•õ

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

­

<MJ#±�<2:�ó

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

­

<MJ#±�<2:�ý

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú�º29#1-b�@�4(JEg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú�º29#1-b�@�4(J=ø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú�º29#1-b�@�4(JMÒ-±-:-6(@�4Eg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú�º29#1-b�@�4(JMÒ-±-:-6(@�4=ø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú

½

6%?(4M@�<H1�3N9�?Pg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú

½

6%?(4M@�<H1�3N9�?Eø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú

½

1�?(°G9O326%4Eg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú

½

1�?(°G9O326%4=ø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú

­

<5J%ÄK1�£

½

7M?�Â#4(J-¿%4(4MÒ

­

?M;�7Pg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú

­

<5J%ÄK1�£

½

7M?�Â#4(J-¿%4(4MÒ

­

?M;�7Eø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú

­

<5J%ÄK1�£

½

7M?%°(4�<M?%¿(4-4Eg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú

­

<5J%ÄK1�£

½

7M?%°(4�<M?%¿(4-4=ø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú

­

?M;�7GÒ2dlg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú

­

?M;�7GÒ2d ø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú

­

?M;�7GÒ"�Eg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ-±¬ú

­

?M;�7GÒ"�=ø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#J=g

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#Jrø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#J
�

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#J=õ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#Jró

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#Jrý

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�º¤d

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºPg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºEø

•�á§ñ



¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�º��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºPõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºEô

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºEó

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºEý

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ÄPg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ÄEø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�Ä��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ÄPõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ÄEô

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ÄEó

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ÄEý

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸žd

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸Eg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸=ø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸Eõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸=ó

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸=ý

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?Pg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?Eø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?Põ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?Eó

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?Eý

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4=g

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4rø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4
�

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4=õ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4ró

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4rý

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?-Â(4#J�¿(4-4MÒ

­

?M;�7Fg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?-Â(4#J�¿(4-4MÒ

­

?M;�7Qø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?-Â(4#J�¿(4-4MÒ

­

?M;�7��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?-Â(4#J�¿(4-4MÒ

­

?M;�7Fõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?-Â(4#J�¿(4-4MÒ

­

?M;�7Qó

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?-Â(4#J�¿(4-4MÒ

­

?M;�7Qý

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?(°-4%<(?(¿-4-4Pg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?(°-4%<(?(¿-4-4Eø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?(°-4%<(?(¿-4-4��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?(°-4%<(?(¿-4-4Põ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?(°-4%<(?(¿-4-4Eó

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?(°-4%<(?(¿-4-4Eý

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGdlg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGd ø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGd��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGdlõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGd ó

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGd ý

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72Ò��Eg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72Ò��=ø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72Ò����

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72Ò��Eõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72Ò��=ó

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72Ò��=ý

¸5@�´�3K6�<M?5Ò%±Tú

½

b� -¸5@�´(¿#À5b�¥Fg

¸5@�´�3K6�<M?5Ò%±Tú

½

b� -¸5@�´(¿#À5b�¥Qø

•�á��



¸5@�´�3K6�<M?5Ò%±Tú

½

b� -¸5@�´

½

1O72Ò#b�;�<(?¤d

¸5@�´�3K6�<M?5Ò%±Tú

½

b� -¸5@�´

½

1O72Ò#b�;�<(?Pg

¸5@�´�3K6�<M?5Ò%±Tú

½

b� -¸5@�´

½

1O72Ò#b�;�<(?Eø

¸5@�´�3K6�<M?5Ò%±Tú

½

b� -¸5@�´

½

1O72ÒM1�?M;�7Fg

¸5@�´�3K6�<M?5Ò%±Tú

½

b� -¸5@�´

½

1O72ÒM1�?M;�7Qø

¸5@�´�3K6�<M?5Ò%±Tú

­

<5J%¸5@�´(¿#À5b�¥Fg

¸5@�´�3K6�<M?5Ò%±Tú

­

<5J%¸5@�´(¿#À5b�¥Qø

¸5@�´�3K6�<M?5Ò%±Tú

­

<5J%¸5@�´

½

6%ÊMÒGdlg

¸5@�´�3K6�<M?5Ò%±Tú

­

<5J%¸5@�´

½

6%ÊMÒGd ø

¸5@�´�3K6�<M?5Ò%±Tú

­

<5J%¸5@�´

½

6%ÊMÒ-gFd

¸5@�´�3K6�<M?5Ò%±Tú

­

<5J%¸5@�´

½

6%ÊMÒ-grg

¸5@�´�3K6�<M?5Ò%±Tú

­

<5J%¸5@�´

½

6%ÊMÒ-g•ø

¸5@�´�3K6�<M?5Ò�¸•ú

½

b� -¸5@�´(¿#À5b�¥Fg

¸5@�´�3K6�<M?5Ò�¸•ú

½

b� -¸5@�´(¿#À5b�¥Qø

¸5@�´�3K6�<M?5Ò�¸•ú

½

b� -¸5@�´

½

6%ÊEg

¸5@�´�3K6�<M?5Ò�¸•ú

½

b� -¸5@�´

½

6%Ê=ø

¸5@�´�3K6�<M?5Ò�¸•ú

­

<5J%¸5@�´(¿#À5b�¥Fg

¸5@�´�3K6�<M?5Ò�¸•ú

­

<5J%¸5@�´(¿#À5b�¥Qø

¸5@�´�3K6�<M?5Ò�¸•ú

­

<5J%¸5@�´

½

1O7Fg

¸5@�´�3K6�<M?5Ò�¸•ú

­

<5J%¸5@�´

½

1O7Qø

Ô29� #6P°(4M@�<H1-9�?G9�;�<81Q²O<81�?5@�<Kb�651I©

§

;�<56

Š-vzy¯v$# %L|��zù�…�&('�‡%é�|o€\•¯…rêeö�|^€•ë§|^‡1„(•z‰—€íì*)Zï�ñNï�ñÍò

­

?5@�?G9#1�?29(b(1

Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù

¡Mb(bc>M4-4M6�<Kb�6E¢-45@�7(¥

§

;-J(6G1˜© g%öKd�ö

®-42b(1I© ý2d+�#ý

­

65b(1I© g

Þ

­

?5@�?%>H1I©ÃÕ�>2:(:

­

b(bE¢%45@�7(¥

§

;-J(6G1˜© g%öKd�ö

®-42b(1I© ý2d+�#ý

­

65b(1I© d

ÂM;�3K6Q¸-4M;�7G6%4-?29�6G1

Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù

Â5;�326EÄG@�4-Ç29�<5£G1I©

§

;�<G6

ÔG9� M6�<G651(1�¸-4M;�7G6%4-?29�6G1

Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù-Ù(Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù(Ù%Ù(Ù-Ù-Ù-Ù(Ù(Ù%Ù(Ù-Ù

º56#@�JPÄG@�4-Ç29�<5£G1I© g(õÁßVd

Þ

ô(ýTÌùô#õIÌÿóKd��BÌÿõ-ö#gIÌÿý

Þ

ÌMA-A(ACà

º56#@�JQ°(4M@�<H1-9�?G9�;�<81Q²O<81�?5@�<Kb�651I©

®�>M?�¥G6�<M?29-b%@�?M;%4Bú�ÂM;#:%J-®�>#?%¥

­

?K1Ed

®�>M?�¥G6�<M?29-b%@�?M;%4Bú�ÂM;#:%J-®�>#?%¥

­

?K1ðg

®�>M?�¥G6�<M?29-b%@�?M;%4Bú�ÂM;#:%J-®�>#?%¥

­

?K1 ø

®�>M?�¥G6�<M?29-b%@�?M;%4Bú�ÂM;#:%J-®�>#?%¥

­

?K1ðõ

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

½

b� #®�>M?�¥

½

1�7Ðd

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

½

b� #®�>M?�¥

½

1�7Fg

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

½

b� #®�>M?�¥

½

1�7Qø

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

½

b� #®�>M?�¥

½

1�7Fõ

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

½

6�Êžd

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

½

6�ÊEg

•�á�n



®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

½

6�Ê=ø

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

½

6�ÊEõ

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1Ed

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1ðg

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1 ø

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1��

®�>M?�¥G6�<M?29-b%@�?M;%4Bú

­

<5J(®�>M?�¥

­

?G1ðõ

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

½

b� (°-¸5¡

­

6#:Pd

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

½

b� (°-¸5¡

­

6#:�g

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

½

b� (°-¸5¡

­

6#:ðø

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

½

b� (°-¸5¡

­

6#:�õ

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡Fd

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡rg

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡•ø

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡rõ

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5JM¡�0-4

½

1c7¤d

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5JM¡�0-4

½

1c7Pg

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5JM¡�0-4

½

1c7Eø

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5JM¡�0-4

½

1c7Põ

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡Fd

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡rg

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡•ø

Å(4#J�º56�72¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡rõ

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J-®�>#?%¥

­

?K1�Ò�°%¸5¡Qd

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J-®�>#?%¥

­

?K1�Ò�°%¸5¡•g

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J-®�>#?%¥

­

?K1�Ò�°%¸5¡�ø

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J-®�>#?%¥

­

?K1�Ò�°%¸5¡•õ

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J%°(¸M¡Fd

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J%°(¸M¡rg

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J%°(¸M¡•ø

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú�ÂM;#:%J%°(¸M¡rõ

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡(Ò-¡�0%4

½

1�7Ðd

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡(Ò-¡�0%4

½

1�7Fg

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡(Ò-¡�0%4

½

1�7Qø

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J(®�>M?�¥

­

?G1�Ò�°(¸#¡(Ò-¡�0%4

½

1�7Fõ

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡-Ò(¡%0�4

½

1c7µd

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡-Ò(¡%0�4

½

1c7Qg

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡-Ò(¡%0�4

½

1c7Pø

Å(4#JG²c<MJM¡%0-0#6�45Ò�Ä•ú

­

<5J-°-¸5¡-Ò(¡%0�4

½

1c7Qõ

±#@�<Kb�6(:(:(@�?29�;�<2Ò%±Tú

­

<5J(±�<G:(Ò51�7G6Mb(9�@(:Qd

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:Fd

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:rg

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:•ø

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:rõ

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú÷ÔM;Mb%@-:-±�<5:•ô

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:Qd

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:•g

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:�ø

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:•õ

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:Qd

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:•g

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:�ø

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:•õ

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

½

b� M±�<2:(Ò#1c7565b%9%@-:�ô

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

­

<MJ#±�<2:Qd

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

­

<MJ#±�<2:•g

±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

­

<MJ#±�<2:�ø

•�á(î



±#@�<Kb�6(:(:(@�?29�;�<2Ò

§

±¬ú

­

<MJ#±�<2:•õ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#Jˆd

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#J=g

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#Jrø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#J=õ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�º¤d

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºPg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºEø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�º��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºPõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ºEô

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�Ä¤d

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ÄPg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ÄEø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ÄPõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�ÄEô

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸žd

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸Eg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸=ø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸��

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±TúCºK9#1%b%@�4#JMÒ�±#:%6#@�45Ò�¸Eõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?¤d

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?Pg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?Eø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

6%?-45@�<81�3H9�?Põ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4ˆd

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4=g

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4rø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

½

1�?-°29�3K6%4=õ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?-Â(4#J�¿(4-4MÒ

­

?M;�7Ðd

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?-Â(4#J�¿(4-4MÒ

­

?M;�7Fg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?-Â(4#J�¿(4-4MÒ

­

?M;�7Qø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?-Â(4#J�¿(4-4MÒ

­

?M;�7Fõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?(°-4%<(?(¿-4-4¤d

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?(°-4%<(?(¿-4-4Pg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?(°-4%<(?(¿-4-4Eø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

<5J�ÄH1�£

½

7(?(°-4%<(?(¿-4-4Põ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGdrd

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGdlg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGd ø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72ÒGdlõ

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72Ò��žd

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72Ò��Eg

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72Ò��=ø

¿(4(4%ÂG@�<5JM:#9�<M£MÒ

§

±Tú

­

?M;�72Ò��Eõ

Ô29� #6P°(4M@�<H1-9�?G9�;�<81Q²O<81�?5@�<Kb�651I©

§

;�<56

.�,G* �.-�+R� � +0/�132s„54®€

V™ AD(;�‡s¢_Vûø

“

0G@PVûø"FrB�IX@

Ž

4�¢�0�ö� 

O

B
@3:3ö

OCO

4�¢5ö34LR;ö�‡�g� C2=D(B
 C2`0JI�¢®‹f;�‡�>#I�ö3B�¢3S�0JI�¢®¥•¢�K,@(Bs A0�ö32=4`0JI�¢76$ö

O

;�¢

8

Mn>#I�ö32XD�¢a0�‡sö32=B�ö3>?0� C@(2=BUBJ0�ö�0�¢aBJK�ö3>Ï¢�B² C2aŠ�@(2

N

D(;�‡sö�0� A@(2éü•‡J@(;XK

“

›

“

ø †YI�¢:9’ A0JI=4�‡sö

Ž

ö

O

ö3254–0JI�¢

.®¢�:[;=254P0�‡sö325B�ö3>?0� A@(2=B$BG0�ö�0�¢œBGK�ö3>Ï¢�B
I�ö@ˆ�¢h0JI�¢�Bsö3R°¢�B�¢�0s@3:54�¢5ö34�R;ö�‡�g� C2=D(BÁö3B$0JI�¢C¥•¢�K,@(Bs A0—0�‡sö325B�ö3>?0� A@(2

BG0�ö�0�¢iBGK�ö3>Ï¢3S�¢?MX>Ï¢�K=0Y:[@�‡_0JI�¢H0�‡sö32=B�ö3>?0� A@(270Ù¯1KK¢÷ C2X:[@�‡�R;ö�0� A@(23ø

•�á�á



65 
49:0

65
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Purchase:1`((CANCELLED,Purchase,Auth,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Auth,(0,0),0),[])

748 
12:0

748
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Pay1,(0,0),0),[])

619 
9:0

619
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Auth,(0,0),0),[])

80 
110:

0

80
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Purchase:1`((CANCELLED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,BDOfr,(0,0),0),[])

7 
1:0

7
M_Purchase:1`((CANCELLED,Purchase,BIOfr,(0,0),0),[])

566 
5:0

566
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((CANCELLED,Purchase,NoExch,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,PayDlv,(0,0),0),[])

555 
18:0

555
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])

552 
140:

0

552
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((CANCELLED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Pay1,(0,0),0),[])

472 
56:0

472
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Purchase:1`((CANCELLED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Auth,(0,0),0),[])

453 
36:0

452
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Purchase:1`((CANCELLED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Auth,(0,0),0),[])

47 
1:0

47
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,NoExch,(0,0),0),[])

2608
9:0

2608
Transport:1`(Consumer,DHandler,[])++
          1`(DHandler,Consumer,[])
D_Purchase:1`((COMPLETED,Purchase,Deliv,(0,0),0),[])
P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Deliv,(0,0),0),[])

36 
6:0

36
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Purchase:1`((CANCELLED,Purchase,Auth,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,NoExch,(0,0),0),[])

1400
5:0

1400
Transport:1`(Consumer,DHandler,[])++
          1`(DHandler,Consumer,[])
D_Purchase:1`((CANCELLED,Purchase,NoExch,(0,0),0),[])
P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Deliv,(0,0),0),[])

393 
5:0

393
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((CANCELLED,Purchase,NoExch,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Pay1,(0,0),0),[])

2376
8:0

2376
Transport:1`(Consumer,DHandler,[])++
          1`(DHandler,Consumer,[])
D_Purchase:1`((COMPLETED,Purchase,Deliv,(0,0),0),[])
P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((COMPLETED,Purchase,Deliv,(0,0),0),[])

2374
2:0

2374
Transport:1`(Consumer,DHandler,[])++
          1`(DHandler,Consumer,[])
D_Purchase:1`((CANCELLED,Purchase,Deliv,(0,0),0),[])
P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Deliv,(0,0),0),[])

382 
14:0

382
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Purchase:1`((COMPLETED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,BDOfr,(0,0),0),[])

2144
18:0

2144
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((COMPLETED,Purchase,PayDlv,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((COMPLETED,Purchase,PayDlv,(0,0),0),[])

2146
18:0

2146
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((COMPLETED,Purchase,PayDlv,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,PayDlv,(0,0),0),[])

2121
5:0

2121
Transport:1`(Consumer,DHandler,[])++
          1`(DHandler,Consumer,[])
D_Purchase:1`((CANCELLED,Purchase,NoExch,(0,0),0),[])
P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Deliv,(0,0),0),[])

1916
9:0

1916
Transport:1`(Consumer,DHandler,[])++
          1`(DHandler,Consumer,[])
D_Purchase:1`((COMPLETED,Purchase,Deliv,(0,0),0),[])
P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Deliv,(0,0),0),[])

1156
5:0

1156
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((CANCELLED,Purchase,NoExch,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,PayDlv,(0,0),0),[])

1655
8:0

2029
Transport:1`(Consumer,DHandler,[])++
          1`(DHandler,Consumer,[])
D_Purchase:1`((COMPLETED,Purchase,Deliv,(0,0),0),[])
P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((COMPLETED,Purchase,Deliv,(0,0),0),[])

1653
22:0

1653
Transport:1`(Consumer,DHandler,[])++
          1`(DHandler,Consumer,[])
D_Purchase:1`((CANCELLED,Purchase,Deliv,(0,0),0),[])
P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Deliv,(0,0),0),[])

1638
154:

0

1638
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((CANCELLED,Purchase,PayDlv,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,PayDlv,(0,0),0),[])

1626
6:0

1626
Transport:1`(Consumer,Merchant,[])++
          1`(Consumer,PHandler,[])++ 1`(Merchant,
Consumer,[])++ 1`(PHandler,Consumer,[])
P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((CANCELLED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Pay1,(0,0),0),[])

929
5:0

929
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((CANCELLED,Purchase,NoExch,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Pay1,(0,0),0),[])

1423
18:0

1423
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((COMPLETED,Purchase,PayDlv,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((COMPLETED,Purchase,PayDlv,(0,0),0),[])

1425
18:0

1425
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((COMPLETED,Purchase,PayDlv,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,PayDlv,(0,0),0),[])

152 
4:0

152
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Purchase:1`((CANCELLED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,BIOfr,(0,0),0),[])

1378
16:0

1378
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Pay1,(0,0),0),[])

1145
18:0

1145
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])

1142
140:

0

1142
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((CANCELLED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Pay1,(0,0),0),[])

954 
6:0

954
Transport:1`(PHandler,Consumer,[])
          1`(PHandler,Consumer,[])
P_Purchase:1`((COMPLETED,Purchase,Pay1,(0,0),0),[])
M_Purchase:1`((CANCELLED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,Pay1,(0,0),0),[])

val dm=ListDeadMarkings();
length dm;
DisplayNodes dm;

val dm = [65,748,619,80,7,566,555,552,472,453,47,2608,...] : Node list
val it = 37 : int
val it = () : unit

42 
6:0

42
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Purchase:1`((CANCELLED,Purchase,BDOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,NoExch,(0,0),0),[])

966
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Purchase:1`((CANCELLED,Purchase,PayDlv,(0,0),0),[])
M_Purchase:1`((COMPLETED,Purchase,BIOfr,(0,0),0),[])
C_Purchase:1`((CANCELLED,Purchase,PayDlv,(0,0),0),[])

966 
154:

0

V™ AD(;�‡�¢HVûø

“�ù�;�þ#�
�i !�@ý=<���	(�
�$��	i�=>�þY�z�����Zþœ�z�)��?�þh��@Z�A>�þ7B¯��ýC?C>��
�Ùþ\�Zý���	�����?J�����'	ED
���=>GF*HJILKNMPORQTSJQTSVU

•�á�þ



1065
18:0

1065
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Deposit:1`((COMPLETED,Deposit,Pay1,(0,0),0),[])
M_Deposit:1`((COMPLETED,Deposit,BDOfr,(0,0),0),[])
C_Deposit:1`((COMPLETED,Deposit,Pay1,(0,0),0),[])

1062
140:

0

1062
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Deposit:1`((CANCELLED,Deposit,Pay1,(0,0),0),[])
M_Deposit:1`((COMPLETED,Deposit,BDOfr,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,Pay1,(0,0),0),[])

65 
49:0

65
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Deposit:1`((CANCELLED,Deposit,Auth,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,Auth,(0,0),0),[])

713 
12:0

713
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Deposit:1`((COMPLETED,Deposit,Pay1,(0,0),0),[])
M_Deposit:1`((COMPLETED,Deposit,BIOfr,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,Pay1,(0,0),0),[])

592 
9:0

592
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Deposit:1`((COMPLETED,Deposit,BIOfr,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,Auth,(0,0),0),[])

80 
110:

0

80
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Deposit:1`((CANCELLED,Deposit,BDOfr,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,BDOfr,(0,0),0),[])

7 
1:0

7
M_Deposit:1`((CANCELLED,Deposit,BIOfr,(0,0),0),[])

538 
18:0

538
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Deposit:1`((COMPLETED,Deposit,Pay1,(0,0),0),[])
M_Deposit:1`((COMPLETED,Deposit,BIOfr,(0,0),0),[])
C_Deposit:1`((COMPLETED,Deposit,Pay1,(0,0),0),[])

535 
140:

0

535
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Deposit:1`((CANCELLED,Deposit,Pay1,(0,0),0),[])
M_Deposit:1`((COMPLETED,Deposit,BIOfr,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,Pay1,(0,0),0),[])

458 
56:0

458
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Deposit:1`((CANCELLED,Deposit,BDOfr,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,Auth,(0,0),0),[])

439 
36:0

439
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Deposit:1`((CANCELLED,Deposit,BIOfr,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,Auth,(0,0),0),[])

47 
1:0

47
Transport:1`(Consumer,Merchant,[])++ 
          1`(Merchant,Consumer,[])
M_Deposit:1`((COMPLETED,Deposit,BIOfr,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,NoExch,(0,0),0),[])

36 
6:0

36
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Deposit:1`((CANCELLED,Deposit,Auth,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,NoExch,(0,0),0),[])

385 
5:0

385
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_Deposit:1`((CANCELLED,Deposit,NoExch,(0,0),0),[])
M_Deposit:1`((COMPLETED,Deposit,BIOfr,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,Pay1,(0,0),0),[])

42 
6:0

42
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Deposit:1`((CANCELLED,Deposit,BDOfr,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,NoExch,(0,0),0),[])

375 
14:0

375
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_Deposit:1`((CANCELLED,Deposit,BDOfr,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,BDOfr,(0,0),0),[])

151 
4:0

151
Transport:1`(Consumer,Merchant,[])++ 1`(Merchant,
Consumer,[])
M_Deposit:1`((CANCELLED,Deposit,BIOfr,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,BIOfr,(0,0),0),[])

878 
5:0

878
Transport:1`(Consumer,PHandler,[])++ 1`(PHandler,
Consumer,[])
P_Deposit:1`((CANCELLED,Deposit,NoExch,(0,0),0),[])
M_Deposit:1`((COMPLETED,Deposit,BDOfr,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,Pay1,(0,0),0),[])

1252
16:0

1252
Transport:1`(Consumer,PHandler,[])++ 1`(PHandler,
Consumer,[])
P_Deposit:1`((COMPLETED,Deposit,Pay1,(0,0),0),[])
M_Deposit:1`((COMPLETED,Deposit,BDOfr,(0,0),0),[])
C_Deposit:1`((CANCELLED,Deposit,Pay1,(0,0),0),[])

val dm=ListDeadMarkings();
length dm;
DisplayNodes dm;

val dm = [1065,1062,65,713,592,80,7,538,535,458,439,47,...] : Node list
val it = 19 : int
val it = () : unit
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1068 

140:0

1068
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_ValExTr:1`((CANCELLED,ValueExchange,Pay1,(0,0),0),[])
M_ValExTr:1`((COMPLETED,ValueExchange,BDOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Pay1,(0,0),0),[])

65 
49:0

65
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_ValExTr:1`((CANCELLED,ValueExchange,Auth,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Auth,(0,0),0),[])

714 
12:0

714
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_ValExTr:1`((COMPLETED,ValueExchange,Pay1,(0,0),0),[])
M_ValExTr:1`((COMPLETED,ValueExchange,BIOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Pay1,(0,0),0),[])

592 
9:0

592
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_ValExTr:1`((COMPLETED,ValueExchange,BIOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Auth,(0,0),0),[])

80 
110:0

80
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_ValExTr:1`((CANCELLED,ValueExchange,BDOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,BDOfr,(0,0),0),[])

7 
1:0 7

M_ValExTr:1`((CANCELLED,ValueExchange,BIOfr,(0,0),0),[])

535 
140:0

535
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_ValExTr:1`((CANCELLED,ValueExchange,Pay1,(0,0),0),[])
M_ValExTr:1`((COMPLETED,ValueExchange,BIOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Pay1,(0,0),0),[])

458
56:0

458
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_ValExTr:1`((CANCELLED,ValueExchange,BDOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Auth,(0,0),0),[])

439 
36:0

439
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_ValExTr:1`((CANCELLED,ValueExchange,BIOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Auth,(0,0),0),[])

47 
1:0

47
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_ValExTr:1`((COMPLETED,ValueExchange,BIOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,NoExch,(0,0),0),[])

36 
6:0

36
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_ValExTr:1`((CANCELLED,ValueExchange,Auth,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,NoExch,(0,0),0),[])

385 
5:0

385
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_ValExTr:1`((CANCELLED,ValueExchange,NoExch,(0,0),0),[])
M_ValExTr:1`((COMPLETED,ValueExchange,BIOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Pay1,(0,0),0),[])

42 
6:0

42
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_ValExTr:1`((CANCELLED,ValueExchange,BDOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,NoExch,(0,0),0),[])

375 
14:0

375
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_ValExTr:1`((COMPLETED,ValueExchange,BDOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,BDOfr,(0,0),0),[])

2066 

16:0

2066
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_ValExTr:1`((COMPLETED,ValueExchange,Pay2,(0,0),0),[])
M_ValExTr:1`((COMPLETED,ValueExchange,BDOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Pay2,(0,0),0),[])

1875 

18:0

1875
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_ValExTr:1`((COMPLETED,ValueExchange,Pay2,(0,0),0),[])
M_ValExTr:1`((COMPLETED,ValueExchange,BDOfr,(0,0),0),[])
C_ValExTr:1`((COMPLETED,ValueExchange,Pay2,(0,0),0),[])

1884 

140:0

1884
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_ValExTr:1`((CANCELLED,ValueExchange,Pay2,(0,0),0),[])
M_ValExTr:1`((COMPLETED,ValueExchange,BDOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Pay2,(0,0),0),[])

1888 

6:0

1888
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_ValExTr:1`((COMPLETED,ValueExchange,Pay1,(0,0),0),[])
M_ValExTr:1`((COMPLETED,ValueExchange,BDOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Pay1,(0,0),0),[])

1428 

16:0

1428
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_ValExTr:1`((COMPLETED,ValueExchange,Pay2,(0,0),0),[])
M_ValExTr:1`((COMPLETED,ValueExchange,BIOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Pay2,(0,0),0),[])

879 
5:0

879
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_ValExTr:1`((CANCELLED,ValueExchange,NoExch,(0,0),0),[])
M_ValExTr:1`((COMPLETED,ValueExchange,BDOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Pay1,(0,0),0),[])

151 
4:0

151
Transport:1`(Consumer,Merchant,[])++
          1`(Merchant,Consumer,[])
M_ValExTr:1`((CANCELLED,ValueExchange,BIOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,BIOfr,(0,0),0),[])

1272 

18:0

1272
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_ValExTr:1`((COMPLETED,ValueExchange,Pay2,(0,0),0),[])
M_ValExTr:1`((COMPLETED,ValueExchange,BIOfr,(0,0),0),[])
C_ValExTr:1`((COMPLETED,ValueExchange,Pay2,(0,0),0),[])

1281 

140:0

1281
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_ValExTr:1`((CANCELLED,ValueExchange,Pay2,(0,0),0),[])
M_ValExTr:1`((COMPLETED,ValueExchange,BIOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Pay2,(0,0),0),[])

1285 

6:0

1285
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_ValExTr:1`((COMPLETED,ValueExchange,Pay1,(0,0),0),[])
M_ValExTr:1`((COMPLETED,ValueExchange,BIOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Pay1,(0,0),0),[])

1269 

16:0

1269
Transport:1`(Consumer,PHandler,[])++
          1`(PHandler,Consumer,[])
P_ValExTr:1`((COMPLETED,ValueExchange,Pay1,(0,0),0),[])
M_ValExTr:1`((COMPLETED,ValueExchange,BDOfr,(0,0),0),[])
C_ValExTr:1`((CANCELLED,ValueExchange,Pay1,(0,0),0),[])

val dm=ListDeadMarkings();
length dm;
DisplayNodes dm;

val dm = [1068,65,714,592,80,7,535,458,439,47,36,385,...] : Node list
val it = 25 : int
val it = () : unit
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st_Mark.Merchant'Initialize 1 1;

fun ListTerminalSCCs()
   = PredAllSccs SccTerminal;

val Scct = ListTerminalSCCs();
length Scct;

val it = "Merchant'Initialize 1: 1`Authentication\n" : string
val ListTerminalSCCs = fn : unit -> Scc list
val Scct = [~61,~45,~270,~111] : Scc list
val it = 4 : int
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st_Mark.Merchant'Initialize 1 1;

fun ListTerminalSCCs()
   = PredAllSccs SccTerminal;

val Scct = ListTerminalSCCs();
length Scct;

val it = "Merchant'Initialize 1: 1`Purchase\n" : string
val ListTerminalSCCs = fn : unit -> Scc list
val Scct =  [~88,~744,~7,~57,~521,~44,~41,~38,~356,~326,~2996,~2972,...]
 : Scc list
val it = 37 : int

‘

ü“’

st_Mark.Merchant'Initialize 1 1;

fun ListTerminalSCCs()
   = PredAllSccs SccTerminal;

val Scct = ListTerminalSCCs();
length Scct;

val it = "Merchant'Initialize 1: 1`Deposit\n" : string
val ListTerminalSCCs = fn : unit -> Scc list
val Scct = [~865,~837,~834,~830,~813,~7,~68,~667,~550,~42,~39,~36,...] : Scc list
val it = 19 : int
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st_Mark.Merchant'Initialize 1 1;

fun ListTerminalSCCs()
   = PredAllSccs SccTerminal;

val Scct = ListTerminalSCCs();
length Scct;

val it = "Merchant'Initialize 1: 1`ValueExchange\n" : string
val ListTerminalSCCs = fn : unit -> Scc list
val Scct =  [~971,~968,~947,~91,~88,~801,~7,~622,~42,~399,~39,~2432,...]
  : Scc list
val it = 25 : int
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M_SAP

MState

P I/O IDLE

TradingOptions.req
TOreq

[ (sm=IDLE orelse
   sm=AUTor_FIN) ]

TradingOptions.ind
TOind

[ (sc=IDLE orelse sc=AUTee_FIN)
  andalso (r=Yes orelse
  (r=No andalso hd(q)<>[] andalso
   Is_trdresult(hd q)))]

TradingOptions.res
TOres

[ sc=OFR_PROC orelse
  sc=AUTor_FIN ]

TradingOptions.cnf
TOcnf

TradingResult.ind
TRind

TradingResult.req
TRreq

ConToMer

SDUQ

FG
1`[ ]

MerToCon

SDUQ

1`[ ]

FG

C_SAP

CState

P I/OIDLE

M_Prmtrs

PTxDT

FG

C_Prmtrs

PNxDT

FG

q^^[trdoptions(t,r)]trdoptions(t,r)::q

OFR_WAIT

OFR_FIN

q^^[trdresult(p,d)]trdresult(p,d)::q

OFR_PROC

OFR_PROC

sc

OFR_WAIT

OFR_WAIT

OFR_FIN

sc

if r = Yes
then OFR_PROC
else OFR_WAIT

sm

if r = Yes 
then OFR_WAIT
else OFR_PROC

trdselection::qq^^[trdselection]

qq

qq

qq

(p, d)if p=one then (NA, d) else (Pay1, d)

case t of Purchase => (one, d)
            |  Refund => (one, ndlv)
            |  Deposit => (one, ndlv)
            |  Withdrawal => (one, ndlv)
            |  ValueExchange => (two, ndlv)

‘��

’

C_SAP

CState

P I/O P_SAP

PState

P I/O

IDLE

PayData.req
PDreq

[ sp=DLV_WAIT orelse
  sp=PAY_PROC ]

PayData.ind
PDind

[ sc=DLV_PROC orelse
  sc=PAY_WAIT ]

PayData.res
PDres

PayInvoke.req
PIreq

[ sc=OFR_FIN orelse
  sc=PAY1_FIN orelse
  sc=AUTor_FIN2 ]

PayData.cnf
PDcnf

PayInvoke.ind
PIind

[ sp=IDLE orelse
  sp=PAY1_FIN orelse
  sp=AUTee_FIN ]

PayResult.ind

PRSind_s

[ d<>pdlv orelse
 (d=pdlv andalso
  hd(q)<>[] andalso
  hd(q)=dlvresponse) ]

PayResult.req
PRSreq_s

ConToPH

SDUQ

1`[ ]
FG

PHToCon

SDUQ

1`[ ]

FG

C_Prmtrs

PNxDT

FG

P_Prmtrs

PNxDT

FG

PayRetry.req
[ sc=PAY_RETRY orelse
  sc=PAY_RETRYD ]

PRTreq

PayResult.ind

[ sc=DLV_PROC orelse
  sc=PAY_WAIT ]

PRSind_f

PayRetry.ind
[ sp=PAY_RETRY orelse
  sp=PAY_RETRYD ]

PRTind

PayResult.req

[ sp=DLV_WAIT orelse
  sp=PAY_PROC ]

PRSreq_f

if sp=DLV_WAIT
then DLV_KEEP
else PAY_WAIT

q^^[paydata]paydata::q

if sc=DLV_PROC
then DLV_KEEP
else PAY_PROC

PAY_PROC

sp

case (n, d) of 
  (NA, ndlv) => STOP
| (NA, pdlv) => DLV_PROC
| (NA, ddlv) => STOP
| (Pay1, ndlv) => PAY1_FIN
| (Pay2, ndlv) => STOP

case (n, d) of 
  (NA, ndlv) => STOP
| (NA, pdlv) => DLV_WAIT
| (NA, ddlv) => PAY_FIN
| (Pay1, ndlv) => PAY1_FIN
| (Pay2, ndlv) => STOP

PAY_WAIT

PAY_WAIT

if d=pdlv
then DLV_WAIT
else PAY_PROC

sp

PAY_PROC

paydata::q

sc

q^^[paydata]

if n=Pay1
then
(Pay2, d)
else
(n, d)

sc

if d=pdlv 
then DLV_PROC
else PAY_WAIT

PAY_WAIT

PAY_PROC

qq

qq

qq

(n, d)

(n, d)
payresponse
(CompletedOk)::q

q

q^^[payresponse
  (CompletedOk)]

q

payrequest(n,d)::qq^^[payrequest(n,d)]

if sp=DLV_WAIT
then PAY_RETRY
else PAY_RETRYD

if sp=PAY_RETRY
then DLV_WAIT
else PAY_PROC

if sc=DLV_PROC
then PAY_RETRY
else PAY_RETRYD

if sc=PAY_RETRY
then DLV_PROC
else PAY_WAIT

sc

sc

sp

spq^^[payretry]

q

payretry::q

q

q^^[payresponse
            (Failed)]

q

payresponse
(Failed)::q

q

(n, d)(n, d)
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M_SAP

MState

P I/O

Authentication.res
Ares_C

AuthRetry.req
ARTreq_C

AuthResult.ind

ARSind_C

[(r=Yes orelse
 (r=No andalso hd(q)<>[]
  andalso Is_trdresult(hd q))]

Authentication.cnf
Acnf_M

AuthRetry.ind
ARTind_M

AuthResult.req
ARSreq_M

Authentication.ind
Aind_C

Authentication.req
Areq_M

ConToMer

SDUQ

FG

MerToCon

SDUQFG

C_SAP

CState

P I/O

AUTor_WAIT

AUTor_WAIT

q^^[authrequest]authrequest::q

AUTor_PROC

IDLE

AUTee_PROC

AUTee_WAIT

IDLE

AUTee_PROC

authresponse::q

authretry::q

q^^[authresult
      (CompletedOk)]

q^^[authresponse]

qq

qq

q^^[authretry]

authresult(CompleteOk)
::trdoptions(t,r)::q

q

q

q

q

AUTee_WAIT

AUTee_FIN

AUTee_RETRY

AUTee_WAIT

AUTor_PROC

AUTor_FIN

AUTor_WAIT

AUTor_PROC
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Transport

TRxTRxMQ

P I/O

C_BDOfr

P I/O

StaxBfr

RcvTPO

[ (s, exch)=(READY, NoExch) orelse
  (s, exch)=(FINISHED, Auth) ]

(TradingOptions.ind)

RcvOfrRsp

[ id<>rid ]

(TradingResult.ind)

SndTPOSel
(TradingOptions.res)

Delivery

DelivExch

FG

((WAIT, trtype, BDOfr, (sid, rc), id), sm)

(Consumer, Merchant, q)

(Consumer, Merchant,
 q^^[([TpoSelectionBlk], Add sid)])

((LISTEN, trtype, BDOfr, (sid, rc), rid), sm)

((FINISHED, trtype, BDOfr, (sid, 0), 0), [ ])

((s, trtype, exch, (sid, rc), rid), sm)

(Merchant, Consumer, q)

(Merchant, Consumer,
 ([OfferRespBlk(dlv)], id)::q)

(Merchant, Consumer, q)

(Merchant, Consumer, ([TpoBlk], id)::q)

((LISTEN, trtype, BDOfr,
  (Add sid, 0), rid), [TpoSelectionBlk])

((WAIT, trtype, BDOfr, (sid, rc), rid), sm)

dlv

h
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Transport

TRxTRxMQ

P I/O

M_BDOfr

P I/O

StaxBfr

SndTPO
(TradingOptions.req)

[ trtype<>Authentication ]

SndOfrRsp
(TradingResult.req)

RcvPayDlvRsp

[ IsPayDlvRsp(m) ]

SndAuthSts_TPO
(TradingOptions.req)

RcvTPOSel

[ id<>rid ]

(TradingOptions.cnf)

((LISTEN, trtype, BDOfr, (1, 0), 0), [TpoBlk])

((LISTEN, trtype, BDOfr, (sid, rc), rid), sm)

((LISTEN, trtype, BDOfr, (Add sid, 0), rid),
 [AuthStatusBlk, TpoBlk])

((WAIT, trtype, BDOfr, (sid, rc), id), sm)

1`(Merchant, Consumer,
    [([TransRefBlk(trtype), TpoBlk], 1)])
++1`(Consumer, Merchant, [ ])

((WAIT, trtype, BDOfr, (sid, rc), rid), sm)

((FINISHED, trtype, BDOfr, (0, 0), 0), sm)

((FINISHED, trtype, BDOfr, (0, 0), 0),
  [OfferRespBlk(dlv)])

((if NotLastRsp(trtype, m, sm)
   then FINISHED else COMPLETED,
  trtype, BDOfr, (0, 0), 0), [ ])

(Merchant, Consumer, q)

(Consumer, Merchant, ([TpoSelectionBlk], id)::q)

(Merchant, Consumer,
 q^^[([AuthStatusBlk, TpoBlk], Add sid)])

(Consumer, Merchant, q)

(Merchant, Consumer, q)

(role, Merchant, [(m, id)])

(Merchant, Consumer,
 q^^[([OfferRespBlk(dlv)], Add sid)])

((READY, trtype, NoExch, (0, 0), 0), [ ])

((FINISHED, trtype, Auth, (sid, rc), rid),
 [AuthStatusBlk])

h

¼ji/kiº6¸�lNm_ÄTn“o>q”rKt>u�v�w?x=u�q •–z-{�|�}•~•€N‚„ƒ/}†…„}(‡�~•ˆI}Š‰+‹IŒŽ•"•�•P•&‘p’

Transport

TRxTRxMQ

P I/O

C_BIOfr

P I/O

StaxBfr

RcvTPO
(TradingOptions.ind)

[ (s, exch)=(READY, NoExch) orelse
  (s, exch)=(FINISHED, Auth) ]

RcvOfrRsp
(TradingResult.ind)

Delivery

FG

DelivExch

((HOLD, trtype, BIOfr, (sid, rc), id), sm)

((HOLD, trtype, BIOfr, (sid, rc), rid), sm)

((FINISHED, trtype, BIOfr, (sid, 0), 0), [ ])

((s, trtype, exch, (sid, rc), rid), sm)

(Merchant, Consumer,
 ([OfferRespBlk(dlv)], id)::q)

(Merchant, Consumer,
 ([OfferRespBlk(dlv)], id)::q)

(Merchant, Consumer, q)

(Merchant, Consumer,
 ([TpoBlk,OfferRespBlk(dlv)], id)::q)

dlv

h
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Transport

TRxTRxMQ

P I/O

M_BIOfr

P I/O

StaxBfr

HoldTPO
(TradingOptions.req)

[ trtype<>Authentication ]

SndAuthSts_TPO_OfrRsp
(TradingResult.req)

SndTPO_OfrRsp
(TradingResult.req)

HoldAuthSts_TPO
(TradingOptions.req)

RcvPayDlvRsp

[ IsPayDlvRsp(m) ]

((HOLD_WAIT, trtype, BIOfr, (0, 0), 0),
 [TpoBlk])

((HOLD_WAIT, trtype, BIOfr, (0, 0), 0),
 [TpoBlk])

((FINISHED, trtype, Auth, (sid, rc), rid),
 [AuthStatusBlk])

((FINISHED, trtype, BIOfr, (0, 0), 0),
  [OfferRespBlk(dlv)])

((HOLD_WAIT, trtype, BIOfr, (sid, rc), rid),
 [AuthStatusBlk, TpoBlk])

((HOLD_WAIT, trtype, BIOfr, (sid, rc), rid),
 [AuthStatusBlk, TpoBlk])

((FINISHED, trtype, BIOfr, (0, 0), 0),
  [OfferRespBlk(dlv)])

1`(Merchant, Consumer,
    [([TransRefBlk(trtype),
       TpoBlk, OfferRespBlk(dlv)], 1)])
++1`(Consumer, Merchant, [ ])

(Merchant, Consumer, q)

(Merchant, Consumer,
 q^^[([AuthStatusBlk, TpoBlk,
          OfferRespBlk(dlv)], Add sid)])

((READY, trtype, NoExch, (0, 0), 0), [ ])

((FINISHED, trtype, BIOfr, (0, 0), 0), sm)

((if NotLastRsp(trtype, m, sm)
   then FINISHED else COMPLETED,
  trtype, BIOfr, (0, 0), 0), [ ])

(role, Merchant, [(m, id)])

h
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Transport

TRxTRxMQ

P I/O

C_Pay

P I/O

StaxBfr

SndPayReq_2
(PayInvoke.req)

SndPayReq_1

[ exch=BDOfr orelse exch=BIOfr ]

(PayInvoke.req)

RcvPayRsp_stop

[ (trtype<>ValueExchange orelse
  exch=Pay2) andalso id<>rid ]

(PayResult.ind)

RcvPayRsp_cont

[ (trtype=ValueExchange orelse
  (trtype=Purchase andalso dlv=True))
  andalso id<>rid ]

(PayResult.ind)

SndPayExch
(PayData.res)

[ exch=Pay1 orelse exch=Pay2 ]

RcvPayExch

[ (exch=Pay1 orelse exch=Pay2)
  andalso id<>rid ]

(PayData.ind)

Delivery

DelivExch

FG

((LISTEN, ValueExchange, Pay2,
 (Add sid, 0), rid), [PayReqBlk])

((LISTEN, trtype, Pay1, (Add sid, 0), 0),
 [PayReqBlk])

((WAIT, trtype, exch, (sid, rc), id), sm)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

(Consumer, PHandler, q^^[([PayExchBlk], Add sid)])

(Consumer, PHandler, q^^[([PayReqBlk], Add sid)])

1`(Consumer, PHandler,
    [([TransRefBlk(trtype), PayReqBlk], Add sid)])
++1`(PHandler, Consumer, [ ])

(Consumer, PHandler, q)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

((LISTEN, trtype, Pay1, (sid, rc), rid),
 sm)

((WAIT, trtype, exch, (sid, rc), rid), sm)

((FINISHED, trtype, Pay1, (sid, 0), 0), [ ])

(Consumer, PHandler, q)

1`(Merchant, Consumer, [ ])++
1`(Consumer, Merchant, [ ])

(PHandler, Consumer, ([PayExchBlk], id)::q)

(PHandler, Consumer, ([PayRespBlk], id)::q)

(PHandler, Consumer, ([PayRespBlk], id)::q)

(PHandler, Consumer, q)

(PHandler, Consumer, q)

(PHandler, Consumer, q)

((FINISHED, ValueExchange, Pay1,
 (sid, rc), rid), sm)

((FINISHED, trtype, exch, (sid, 0), 0), [ ])

((COMPLETED, trtype, exch, (0, 0), 0), [ ])

((LISTEN, trtype, exch, (Add sid, 0), rid),
 [PayExchBlk])

dlv

False

h
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Transport

TRxTRxMQ

P I/O

P_Pay

P I/O

StaxBfr

RcvPayReq
(PayInvoke.ind)

[ (s, exch)=(READY, NoExch) orelse
  (s, exch)=(COMPLETED, Pay1) ]

SndPayRsp
(PayResult.req)

[ exch=Pay1 orelse exch=Pay2 ]

SndPayExch
(PayData.req)

[ exch=Pay1 orelse exch=Pay2 ]

RcvPayExch
(PayData.ind)

[ (exch=Pay1 orelse exch=Pay2)
  andalso id<>rid ]

((WAIT, trtype,
 if exch=NoExch then Pay1 else Pay2,
 (sid, 0), id), [ ])

((WAIT, trtype, exch, (sid, rc), rid), sm)

((LISTEN, trtype, exch, (Add sid, rc), rid),
 [PayExchBlk])

(Consumer, PHandler, q)

((WAIT, trtype, exch, (sid, rc), rid), sm)

((COMPLETED, trtype, exch, (0, 0), 0), [ ])

(Consumer, PHandler, q)

(Consumer, PHandler, ([PayExchBlk], id)::q)

(PHandler, Consumer, q)

(PHandler, Consumer, q^^[([PayExchBlk], Add sid)])

((s, trtype, exch, (sid, 0), 0), [ ])

((LISTEN, trtype, exch, (sid, rc), rid), sm)

((WAIT, trtype, exch, (sid, rc), id), sm)

(Consumer, PHandler, ([PayReqBlk], id)::q)

(PHandler, Consumer, q)

Uni_Multicast(PHandler, Consumer,
                      [PayRespBlk], Add sid, q)

h
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Transport

TRxTRxMQ

P I/O

P_PayDlv

P I/O

StaxBfr

RcvPayReq
(PayInvoke.ind)

RcvDlvReq
(Delivery.ind)

HoldPayRsp
(PayResult.req)

SndPayDlvRsp
(Delivery.res)

SndPayExch
(PayData.req)

RcvPayExch
(PayData.ind)

[ id<>rid ]

((HOLD, Purchase, PayDlv, (0, 0), id), [ ])

((WAIT, Purchase, PayDlv,
 (0, 0), id), [ ])

((WAIT, Purchase, PayDlv,
 (sid, rc), rid), sm)

((LISTEN, Purchase, PayDlv,
 (Add sid, rc), rid), [PayExchBlk])

(Consumer, PHandler, ([DeliveryReqBlk], id)::q)

(Consumer, PHandler, q)

((WAIT, Purchase, PayDlv,
 (sid, rc), rid), sm)

((HOLD_WAIT, Purchase, PayDlv,
 (sid, rc), rid), [PayRespBlk])

((HOLD_WAIT, Purchase, PayDlv,
 (sid, rc), rid), [PayRespBlk])

((COMPLETED, Purchase, PayDlv,
 (0, 0), 0), [ ])

(Consumer, PHandler, q)

(Consumer, PHandler, ([PayExchBlk], id)::q)

(PHandler, Consumer, q)

(PHandler, Consumer, q^^[([PayExchBlk], Add sid)])

((READY, Purchase, NoExch, (0, 0), 0), [ ])

((HOLD, Purchase, PayDlv, (0, 0), rid), [ ])

((LISTEN, Purchase, PayDlv,
 (sid, rc), rid), sm)

((WAIT, Purchase, PayDlv,
 (sid, rc), id), sm)

(Consumer, PHandler,
 ([PayReqBlk, DeliveryReqBlk], id)::q)

(Consumer, PHandler, ([DeliveryReqBlk], id)::q)

(PHandler, Consumer, q)

Uni_Multicast(PHandler, Consumer,
[PayRespBlk, DeliveryRespBlk], Add sid, q)

h
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RcvDlvReq
(Delivery.ind)

SndDlvRsp
(Delivey.res)

D_Deliv

P I/O

StaxBfr

Transport

TRxTRxMQ

P I/O

((WAIT, Purchase, Deliv, (sid, 0), rid), sm)

((COMPLETED, Purchase, Deliv, (0, 0), 0), [ ])

(Consumer, DHandler, q)

(Consumer, DHandler, ([DeliveryReqBlk], id)::q)

(DHandler, Consumer, q)

Uni_Multicast(DHandler, Consumer,
          [DeliveryRespBlk], Add sid, q)

((READY, Purchase, NoExch, (0, 0), 0), [ ])

((WAIT, Purchase, Deliv, (0, 0), id), [ ])

h
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Transport

TRxTRxMQ

P I/O

C_Cnl

P I/O

StaxBfr

SndCnl

[ (s<>READY andalso s<>COMPLETED andalso s<>CANCELLED)
  andalso (s<>FINISHED orelse (s=FINISHED andalso (exch<>Pay1
               orelse (exch=Pay1 andalso trtype<>Purchase)))) ]

( Cancel.req )

RcvCnl

[ s<>COMPLETED andalso
  s<>CANCELLED ]

( Cancel.ind if s<>READY )

SndCnl_special
( Cancel.req )

((s, trtype, exch, (sid, rc), rid), sm)

(role, Consumer, [([CancelBlk], id)])

Uni_Multicast(Consumer, role, [CancelBlk], Add sid, q)

1`(Consumer, Merchant, [([CancelBlk], Add sid)])
++1`(Merchant, Consumer, [ ])

(Consumer, role, q)

1`(Consumer, PHandler, sq)++
1`(PHandler, Consumer, rq)

((s, trtype, exch, (sid, rc), rid), sm)

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((CANCELLED, Purchase, Pay1, (0, 0), 0), [ ])

((FINISHED, Purchase, Pay1, (sid, 0), 0), [ ])

(role, Consumer, [ ])

h
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Transport

TRxTRxMQ

P I/O

NC_Cnl

P I/O

StaxBfr

RcvCnl_M

[ s<>CANCELLED andalso (exch=Auth
  orelse exch=BDOfr orelse exch=BIOfr) ]

( Cancel.ind if s<>READY )

SndCnl
( Cancel.req )

[ s<>READY andalso s<>FINISHED andalso
  s<>COMPLETED andalso s<>CANCELLED ]

RcvCnl_P_D
( Cancel.ind if s<>READY )

[ s<>COMPLETED andalso s<>CANCELLED
  andalso role<>Merchant andalso exch<>Auth
  andalso exch<>BDOfr andalso exch<>BIOfr ]

LocalCnl
( Cancel.req )

((s, trtype, exch, (sid, rc), rid), sm)

((s, trtype, exch, (sid, rc), rid), sm)

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((s, trtype, exch, (sid, rc), rid), sm)

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

(role, Consumer, q)

(Consumer, role, [([CancelBlk], id)])

Uni_Multicast(role, Consumer, [CancelBlk], Add sid, q)

(role, Merchant, [([CancelBlk], id)])

((HOLD_WAIT, trtype, BIOfr, (0, 0), 0), [TpoBlk])

((CANCELLED, trtype, BIOfr, (0, 0), 0), [ ])

(Consumer, role, [ ])

(role, Merchant, [ ])

h
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SndMsgRptTrntErr
<Rcv duplicate & output not sent>

3.1

[ id=rid ]

RstTimer
<Rcv message rpt transient error>

5

Discard

[ id=rid ]

<Rcv duplicate & output sent>

3.1

Stop_4

[ s<>COMPLETED andalso
  s<>CANCELLED ]

( Cancel.ind )
<Rcv message rpt hard error>

4

Stop_1

( Cancel.ind )
<No input & RCmax reached>

1.2

[ rc=RCmaxC() ]

Retransmit

[ rc<RCmaxC() ]

1.2
<No input & RCmax not reached>

SndMsgRptHrdErr_Stop

[ (s=READY orelse s=LISTEN) andalso
  NotCnl_HrdErr m andalso id<>rid ]

( Cancel.ind if s<>READY )

6

<Rcv message in hard error>

C_ErrHdl

P I/O

StaxBfr

Transport

TRxTRxMQ

P I/O

Discard_Clear

[ s=COMPLETED orelse
  s=CANCELLED ]

2
<Transaction terminated>

((WAIT, trtype, exch, (sid, rc), rid), sm)
1`(Consumer, role, sq)++
1`(role, Consumer, (m, id)::rq)

(role, Consumer,
 ([ErrorBlk(TransientError, MsgBeingProc)], id)::q)

1`(Consumer, role, 
    sq^^[([ErrorBlk(TransientError,
                         MsgBeingProc)], Add sid)])++
1`(role, Consumer, rq)

(role, Consumer, q)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

((s, trtype, exch, (sid, rc), rid), sm)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

((s, trtype, exch, (sid, rc), rid), sm)

(role, Consumer, [([ErrorBlk(HardError, MsgErr)], id)])

Uni_Multicast(Consumer, role,
                    [ErrorBlk(HardError, MsgErr)], Add sid, sq)
 ++1`(role, Consumer, rq)

(Consumer, role, q)

1`(Consumer, role, sq)++
1`(role, Consumer, (m, id)::rq)

((WAIT, trtype, exch, (Add sid, 0), rid), sm)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

(role, Consumer, (m, id)::q)

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((LISTEN, trtype, exch, (sid, rc+1), rid), sm)

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

(role, Consumer, q)

((s, trtype, exch, (0, 0), 0), [ ]) (role, Consumer, (m, id)::q)

(role, Consumer, [ ])

(Consumer, role, q^^[(sm, sid)])

((LISTEN, trtype, exch, (sid, rc), id), sm)

(role, Consumer, [ ])

((LISTEN, trtype, exch, (sid, rc), rid), sm) (Consumer, role, q)

Uni_Multicast(Consumer, role, [CancelBlk], Add sid, q)

h
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SndMsgRptTrntErr
<Rcv duplicate & output not sent>

3.1

[ (s=WAIT orelse s=HOLD_WAIT)
  andalso id=rid ]

RstTimer
<Rcv message rpt transient error>

5

Discard

[ id=rid ]

<Rcv duplicate & output sent>

3.1

Stop_4_P_D

[ s<>COMPLETED andalso s<>CANCELLED andalso role<>Merchant
  andalso exch<>Auth andalso exch<>BDOfr andalso exch<>BIOfr ]

( Cancel.ind )
<Rcv message rpt hard error>

4

Stop_4_M

4
( Cancel.ind )

[ s<>CANCELLED andalso (exch=Auth orelse
                  exch=BDOfr orelse exch=BIOfr) ]

Stop_1

( Cancel.ind )
<No input & RCmax reached>

1.2

[ rc=RCmax_nc ]

Retransmit

[ rc<RCmax_nc ]

1.2
<No input & RCmax not reached>

SndMsgRptHrdErr_Stop

[ (s=READY orelse s=LISTEN) andalso
  NotCnl_HrdErr m andalso id<>rid ]

( Cancel.ind if s<>READY )

6

<Rcv message in hard error>

NC_ErrHdl

StaxBfr

P I/O

Transport

TRxTRxMQ

P I/O

Discard_Clear_M

[ (s=CANCELLED andalso (exch=Auth orelse
   exch=BDOfr orelse exch=BIOfr)) orelse
  (s=COMPLETED andalso ((exch=Auth orelse
   ((exch=BDOfr orelse exch=BIOfr) andalso m<>[CancelBlk]))) ]

2.1
<Transaction terminated at Mer>

Discard_Clear_P

[ (s=CANCELLED orelse s=COMPLETED)
  andalso (exch=Pay1 orelse exch=Pay2 orelse
                exch=PayDlv orelse exch=NoExch) ]

2.1
<Transaction terminated at PH>

Discard_Clear_D

[ (s=CANCELLED orelse s=COMPLETED)
  andalso (exch=Deliv orelse exch=NoExch) ]

2.1
<Transaction terminated at DH>

((s, trtype, exch, (sid, rc), rid), sm)
1`(role, Consumer, sq)++
1`(Consumer, role, (m, id)::rq)

(Consumer, role,
 ([ErrorBlk(TransientError, MsgBeingProc)], id)::q)

1`(role, Consumer, 
    sq^^[([ErrorBlk(TransientError,
                         MsgBeingProc)], Add sid)])++
1`(Consumer, role, rq)

(Consumer, role, q)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

((s, trtype, exch, (sid, rc), rid), sm)

((s, trtype, exch, (sid, rc), rid), sm)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

((s, trtype, exch, (sid, rc), rid), sm)

(Consumer, role, [([ErrorBlk(HardError, MsgErr)], id)])

(role, Merchant, [([ErrorBlk(HardError, MsgErr)], id)])

Uni_Multicast(role, Consumer,
                    [ErrorBlk(HardError, MsgErr)], Add sid, sq)
 ++1`(Consumer, role, rq)

(role, Consumer, q)

1`(role, Consumer, sq)++
1`(Consumer, role, (m, id)::rq)

((s, trtype, exch, (Add sid, 0), rid), sm)

((LISTEN, trtype, exch, (sid, rc), rid), sm)

(Consumer, role, (m, id)::q)

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((LISTEN, trtype, exch, (sid, rc+1), rid), sm)

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

((CANCELLED, trtype, exch, (0, 0), 0), [ ])

(Consumer, role, q)

((s, trtype, exch, (0, 0), 0), [ ])

((s, trtype, exch, (0, 0), 0), [ ])

((s, trtype, exch, (0, 0), 0), [ ])

(role, Merchant, (m, id)::q)

(Consumer, PHandler, (m, id)::q)

(Consumer, DHandler, (m, id)::q)

(role, Merchant, [ ])

(Consumer, PHandler, q)

(Consumer, DHandler, q)

(role, Consumer, q^^[(sm, sid)])

((LISTEN, trtype, exch, (sid, rc), id), sm)

(Consumer, role, [ ])

((LISTEN, trtype, exch, (sid, rc), rid), sm)(role, Consumer, q)

(role, Merchant, [ ])

Uni_Multicast(role, Consumer, [CancelBlk], Add sid, q)
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