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ogoon
op outnat : State -> Nat
gttt ououououoouo

aoon
op init : => State
dbdoouoooooooooooood

oooo

op t0 : State -> State

op t1 : State -> State

op t2 : State -> State

op t3 : State -> State
OO00DO000O00000oDoo0oooooon

gooboogoobbos-10bo0gaboobogggboood

var S : State
var N : Nat

-goooobo
eq outnat(init) = 0 .

-t00 0

op ¢-t0 : State -> Bool

eq ¢-t0(S) = (outnat(S) = 0) .
ceq outnat(t0(S)) = 2 if ¢-t0 .

—-t1004d

op c¢-t1 : State -> Bool

eq c-t1(S) = (outnat(S) = 0) .
ceq outnat(t1(S)) = 1 if c-t1 .
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op c¢-t2 : State -> Bool

eq c-t2(S) = (N =12) .

ceq outnat(t2(S)) = 3 if ¢-t2 .

-t300

op c-t3 : State —> Bool
eqc-t3(S) = (N=1) .

ceq outnat(t1(S)) = 3 if c-t3 .
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State : State 0 DO 0OO0O0OOO
Document :0J Document U 000000000 0O0O0O0OOOOOOOOO
Place : Place D 0 0000 O0OOOOOOOOOOOODOO
Risk : Risk OO O QOOOOOOOoOoOO
NAT : NATOOOOOOOOOOoOo
BOOL : BOOLODODODOOOODODOODOODODO

O00D0D0O0DOOooooog
op init : => State

gbobuoooobboouoooobon

O-0000d
O op place : State Document -> Place

place0000000ODOOO0OOO0OOODOODODOOOOODODODODOOOODOODO
OO0O000O0000 PlaceeDOOOO

O-00000
O op contents : State Document -> Nat

contentsJ U UO0DUOOOUOOODOUOOO0DLDOOO0OOOOODOOOooOoooooon
O0O000NATOOOOO
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O-000ooood
O op exist : State Document -> Bool

existUODOODODOODO0OLOOOOLOO0OOO0ObOO0bO0ubooboobogbO true
OO000DO0D0O00000000D00DO0 false00O0D0OODODOO

O-0000000000000
0 op check : State Document Document -> Bool

checkDODOODOODOOODODODODODOODODODOODODDODDODUODDOODO
OO00000 contents 10O ODO00O0O0O0O trueJ 000000000 false0OD0OO

-0o0odooooooooooooood
[0 op check-chief : State Document Place -> Bool

check-chieft 000000000 OOOO0OODOOOOOODOODOODODODOOOODOO
gboobbooooogobbobbouoooobbobbbtwueb0bO0O0O0oon
O0000 false00O0O0D0OOODO

gboooooooboboooobboboooobo

O-ouoooood
O op final : State -> Bool

final D0 000000000 0OD0ODO0OD0ODODOODOODOOOO trreO00ODO0ODO
O00000 false0O0O0D0OOOOO

O-auoood
O op risk : State Risk => Bool

riskO0 0000000000000 O00b00ob0obooboobooobobobooog
Otrue0 00000000 DO0OOOO0O0ODO falsed0O0OOODOODO

gboogbbodbbbuoobbogbuoobooboboobbboobbaobobood
gooo
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gooddoooobbbbooooooouoboobbbbbouoooo
O exist(init,D) = true O not(place(init,D) = none) O contents(S,D) = 1

gbbbuoooobbbuooobbbuoooobbbuoobobbodao
O exist(init,D) = false O place(init,D) = none 0 O contents(S,D) =0

O check-chief(init,D,P) = false .

O check(init,D) = false

gbooboogogbooood

O place(S,D) =none 00000000000 place(S,D)=none0 00000
O00O0Oplace(S,D)0 0000000000 0ODOOO place(S,D) = none OO
gooooog

O check(S,D) =true 0000000000000 OOOO check(S,D) = false
gooooooog

O check-chief(S,D) =true 0000 0000000000000 check-chief(S,D)
=falseD000OO0ODOODOO

gbobboboobooboobooboobobbobboobooo
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gbooodgboboooboobooobooobobboooooooboooboboon
Place DO DO OOOODOODOODOOO

[ ops client sales salsemanagement archive none : -> Place .

O client 0 00O 0O Osalesd 00O salsemanagement O O O 0O O Oarchive 00 0 00O
O00000O0Onone0 00000000 OODOOODOO

gbbogugbbodgbbuogboobbuoobbobooooobobboobon
Dboodbobouboboboboooboboboobd Document 0o oo O
goobogo

O ops order ordervote price clientbook orderbook customerbook productbook
ack chiefbook: -=> Document .

order 0 0 00O ordervote d O O O Oprice 0 O O O Oclientbook O 00 O O O Dorderbook
000000 customerbook O OO OOOOproductbook OO O OOOOOackdOOO
O Ochietbook OO0 DO O00ODO0ODODDOODODOODOOODOOOOOODOOODOOODOO
OO00D0DbO00O00DbOooooo

gbbobooooobooaooboon

-gooood
op send-order : State Document -> State

-googoad
op create-ordervote : State Document -> State

-goon
op price-confirmation : State Document -> State

-gouoood
op credit-confirmation : State Document -> State
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-ggogn

op availability-confirmation : State Document -> State

-gogoobo

op create-ack : State Document -> State

-0oooooogo
op check-ack : State Document -> State

-f0o00d0doooooooooooood
op check-document : State Document Document Document -> State

-fdo0do0pDdooooodooooooog
op send-ack-order-vote : State Document Document Document -> State

-goooood
op ledger-update : State Document -> State

-goooo
op check-book : State Document -> State

-goooooo
op checkchief-book : State Document -> State

-gooooooooo
op storage : State Document Document -> State
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-0ooooooooooo

op c-send-order : State Document -> Bool

eq c-send-order(S,D) = (D = order) and (place(S,D) = client) and exist(S,D) .
ceq send-order(S,D) = S if not c-send-order(S,D) .

ceq place(send-order(S,D),order) = sales if c-send-order(S,D) .

ceq place(send-order(S,D),D1) = place(S,D1) if c-send-order(S,D) .

ceq contents(send-order(S,D),D1) = contents(S,D1) if c-send-order(S,D) .

ceq exist(send-order(S,D),D1) = exist(S,D1) if c-send-order(S,D) .

ceq check(send-order(S,D),D1,D2) = check(S,D1,D2) if c-send-order(S,D) .

ceq check-chief(send-order(S,D),D1,P) = check-chief(S,D1,P) if c-send-order(S,D) .

O00o0ooboooboboobobooobobooboboobobooobooooobo
J00000orderO000order 00000000000 client000000O0OODOO0O
O0000000O0Osend-order 00000 0OODODOOODOOOsend-order 0 O O order
Oclient 00 slaesO 000000000 0O0O0O0O placed client O salesO 00000

-0000D000D00O0D00O op c-create-ordervote : State Document -> Bool

eq c-create-ordervote(S,D) = (D = ordervote) and not(exist(S,D)) and (place(S,D) =
none) and exist(S,order) O O and (place(S,order) = sales) .

ceq create-ordervote(S,D) = S if not c-create-ordervote(S,D) .

ceq place(create-ordervote(S,D),ordervote) = sales if c-create-ordervote(S,D) .

ceq place(create-ordervote(S,D),D1) = place(S,D1) if c-create-ordervote(S,D) .

ceq contents(create-ordervote(S,D),ordervote) = contents(S,order) if c-create-ordervote(S,D)

ceq contents(create-ordervote(S,D),D1) = contents(S,D1) if c-create-ordervote(S,D) .

ceq exist(create-ordervote(S,D),ordervote) = true if c-create-ordervote(S,D) .

ceq exist(create-ordervote(S,D),D1) = exist(S,D1) if c-create-ordervote(S,D) .

ceq check(create-ordervote(S,D),D1,D2) = check(S,D1,D2) if c-create-ordervote(S,D) .

ceq check-chief(create-ordervote(S,D),D1,P) = check-chief(S,D1,P) if c-create-ordervote(S,D)

create-ordervote 1 000000000 0OO0O0OOODO0OOOODOOODOOODOOODOO
000000000 ordervoteD 0 O Hordervote 0 000000000 ODO exist(S,ordervote)
O false d O O O place(S,ordervote) = none 0 0 00 00O order O exist(S,order) O true
0000000000000 place(S,order)d sales0 0000000 DODODODODO create-
ordervote 1 0 0 DO OOOOOOOOO contents,exist,place 1 D 0 O OO O0OOO
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-gooooooood

op c-price-confirmation : State Document -> Bool

eq c-price-confirmation(S,D) = (D = ordervote) and (check(S,D,price) = false) and (con-
tents(S,D) = contents(S,price)) and exist(S,D) and exist(S,order) .

ceq price-confirmation(S,D) = S if not c-price-confirmation(S,D) .

ceq place(price-confirmation(S,D),D1) = place(S,D1) if c-price-confirmation(S,D) .

ceq contents(price-confirmation(S,D),D1) = contents(S,D1) if c-price-confirmation(S,D) .
ceq exist(price-confirmation(S,D),D1) = exist(S,D1) if c-price-confirmation(S,D) .

ceq check(price-confirmation(S,D),ordervote,price) = true if c-price-confirmation(S,D) .
ceq check(price-confirmation(S,D),D1,D2) = check(S,D1,D2) if c-price-confirmation(S,D)

ceq check-chief(price-confirmation(S,D),D1,P) = check-chief(S,D1,P) if c-price-confirmation(S,D)

price-confirmation 0 0 00000000000 DOO0ODOO0ODOODOOOOOODOOOOOO
ordervote 0 00 OO Oordervote 0 D0 0000000000 check(S,ordervote,price) =
falseOordervoted price 0 0 0000000000 DOO0O0DOODODOODOOOOOOOOO
O000000000000000000000000000000 check(S,ordervote,price)
=trued 000

-gobobobboooogd
op c-credit-confirmation : State Document -> Bool
eq c-credit-confirmation(S,D) = (D = ordervote) and exist(S,D) and exist(S,order) and
not(check(S,D,clientbook)) and not(check(S,D,orderbook)) and not(check(S,D,customerbook))
and (contents(S,D) = contents(S,clientbook)) and (contents(S,D) = contents(S,orderbook))
and (contents(S,D) = contents(S,customerbook)) .
ceq credit-confirmation(S,D) = S if not c-credit-confirmation(S,D) .
ceq place(credit-confirmation(S,D),D1) = place(S,D1) if c-credit-confirmation(S,D) .
ceq contents(credit-confirmation(S,D),D1) = contents(S,D1) if c-credit-confirmation(S,D)

ceq exist(credit-confirmation(S,D),D1) = exist(S,D1) if c-credit-confirmation(S,D) .
ceq check(credit-confirmation(S,D),ordervote,clientbook) = true if c-credit-confirmation(S,D)

ceq check(credit-confirmation(S,D),ordervote,orderbook) = true if c-credit-confirmation(S,D)
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ceq check(credit-confirmation(S,D),ordervote,customerbook) = true if c-credit-confirmation(S,D)
ceq check(credit-confirmation(S,D),D1,D2) = check(S,D1,D2) if c-credit-confirmation(S,D)

ceq check-chief(credit-confirmation(S,D),D1,P) = check-chief(S,D1,P) if c-credit-confirmation(S,D)

credit-confirmation 0 D0 00000000 0O0O0O0O0O0O0OOOOOOOOOOOOOOO
0 O ordervote O 0 O O O O check(S,D,orderbook)) O check(S,D,customerbook0 0 O O O
O0000000000000 false0 0000 Oordervote O orderbookd customerbook
gobbooobboogbboboooboboooobobuooobboboooboboo
0 O check(S,D,orderbook)) O check(S,D,customerbookd O true 0 0 O O

-0o0boboboooogo
op c-availability-confirmation : State Document -> Bool
eq c-availability-confirmation(S,D) = (D = ordervote) and exist(S,D) and exist(S,order)
and not(check(S,D,productbook)) and (contents(S,D) = contents(S,productbook)) .
ceq availability-confirmation(S,D) = S if not c-availability-confirmation(S,D) .
ceq place(availability-confirmation(S,D),D1) = place(S,D1) if c-availability-confirmation(S,D)

ceq contents(availability-confirmation(S,D),D1) = contents(S,D1) if c-availability-confirmation(S,D)
ceq exist(availability-confirmation(S,D),D1) = exist(S,D1) if c-availability-confirmation(S,D)

ceq check(availability-confirmation(S,D),ordervote,productbook) = true if c-availability-
confirmation(S,D) .

ceq check(availability-confirmation(S,D),D1,D2) = check(S,D1,D2) if c-availability-confirmation(S,D)

ceq check-chief(availability-confirmation(S,D),D1,P) = check-chief(S,D1,P) if c-availability-
confirmation(S,D) .

availability-confirmation 00 00 00000000000 DOOOODOOOODOOOO
ordervote 0000000000000 O0DOOOOOODO check(S,D,productbook) O false
00000 Oordervote O productbook D0 DO O0OO0OOOODOOOOOOODOOOO
0000000000000 000000000O0 - check(S,D,productbook) O true 0 0 0O O
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op c-create-ack : State Document -> Bool
eq c-create-ack(S,D) = (D = ack) and not(exist(S,D)) and exist(S,order) and exist(S,ordervote)
and (place(S,D) = none).
ceq create-ack(S,D) = S if not c-create-ack(S,D) .
ceq place(create-ack(S,D),ack) = sales if c-create-ack(S,D) .
ceq place(create-ack(S,D),D1) = place(S,D1) if c-create-ack(S,D) .
ceq contents(create-ack(S,D),ack) = 1 if c-create-ack(S,D) .
ceq contents(create-ack(S,D),D1) = contents(S,D1) if c-create-ack(S,D) .
ceq exist(create-ack(S,D),ack) = true if c-create-ack(S,D) .
ceq exist(create-ack(S,D),D1) = exist(S,D1) if c-create-ack(S,D) .
ceq check(create-ack(S,D),D1,D2) = check(S,D1,D2) if c-create-ack(S,D) .
ceq check-chief(create-ack(S,D),D1,P) = check-chief(S,D1,P) if c-create-ack(S,D) .

create-ack 00000000000 DODOODODOOODOODOODODOODOOO ackODODOO
ackDO0O0D0O00DOO0OO0OD0O0OODOOOO orderd ordervote 000000000 OODOOO
00O ack O exist,place,contents D 0 0 D 000000

-gobobbbbooooodad
op c-check-ack : State Document -> Bool
eq c-check-ack(S,D) = (D = ack) and exist(S,D) and not(check-chief(S,D,sales)) and
not(check(S,D,ordervote)) .
ceq check-ack(S,D) = S if not c-check-ack(S,D) .
ceq place(check-ack(S,D),D1) = place(S,D1) if c-check-ack(S,D) .
ceq contents(check-ack(S,D),D1) = contents(S,D1) if c-check-ack(S,D) .
ceq exist(check-ack(S,D),D1) = exist(S,D1) if c-check-ack(S,D) .
ceq check(check-ack(S,D),ack,ordervote) = true if c-check-ack(S,D) .
ceq check(check-ack(S,D),D1,D2) = check(S,D1,D2) if c-check-ack(S,D) .
ceq check-chief(check-ack(S,D),D1,P) = check-chief(S,D1,P) if c-check-ack(S,D) .

check-ack OO0 O O0O0OO00O0O0D0O0OOOO0OO0ODOODOO0ODOODOOOOOOOODOOOO
000 ackO O O Ocheck-chief(S,D,sales) O check(S,D,ordervote) 00 000000000
00 falseD0 0000000000 ODOOOO0DOODOOODODOOOOOcheck-chief(S,D,sales)
O check(S,D,ordervote) O true 0 0 0O O
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-DO0OO0O0ODIO0OOOD2000000000000O000O0O00O0O
op c-check-document : State Document Document Document -> Bool
eq c-check-document(S,D,D1,D2) = (D = order) and (D1 = ordervote) and (D2 = ack) and
exist(S,D) and exist(S,D1) and exist(S,D2) and not(check-chief(S,D,sales)) and not(check-
chief(S,D1,sales)) and not(check-chief(S,D2 sales))
and check(S,ordervote,price) and check(S,ordervote,clientbook) and check(S,ordervote,orderbook)
and check(S,ordervote,customerbook) and check(S,ordervote,productbook) and check(S,D2,ordervote)

ceq check-document(S,D,D1,D2) = S if not c-check-document(S,D,D1,D2) .
ceq place(check-document(S,D,D1,D2),D3) = place(S,D3) if c-check-document(S,D,D1,D2)

'ceq contents(check-document(S,D,D1,D2),D3) = contents(S,D3) if c-check-document(S,D,D1,D2)
'ceq exist(check-document(S,D,D1,D2),D3) = exist(S,D3) if c-check-document(S,D,D1,D2)

;:eq check(check-document(S,D,D1,D2),D3,D4) = check(S,D3,D4) if c-check-document(S,D,D1,D2)
;:eq check-chief(check-document(S,D,D1,D2),order,sales) = true if c-check-document(S,D,D1,D2)

;:eq check-chief(check-document(S,D,D1,D2),ordervote,sales) = true if c-check-document(S,D,D1,D2)
;:eq check-chief(check-document(S,D,D1,D2),ack,sales) = true if c-check-document(S,D,D1,D2)

ceq check-chief(check-document(S,D,D1,D2),D3,P) = check-chief(S,D3,P)
if c-check-document(S,D,D1,D2) .

check-document 0 0 000000000000 OCO0O0O0OOO00O0O0OODOOOODOODOO
0000000 order,ordervoteack D D OO0 OO0 OO0OO0O0DODO salesOO0OO0OOO0O
0000000000000 00000000O0000o0oo0ooooooooooon
0000000000000 00000000D0O00D000 salesOODOODOODODO
0000 check-chief(S,D,sales) D D000 true00 00
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op c-send-ack-order-vote : State Document Document Document -> Bool
eq c-send-ack-order-vote(S,D,D1,D2) = (D = order) and (D1 = ordervote) and (D2
= ack) and (place(S,D) = sales) and (place(S,D1) = sales) and (place(S,D2) = sales)
and exist(S,D) and exist(S,D1) and exist(S,D2) and check-chief(S,D,sales) and check-
chief(S,D1,sales) and check-chief(S,D2,sales) .
ceq send-ack-order-vote(S,D,D1,D2) = S if not c-send-ack-order-vote(S,D,D1,D2) .
ceq place(send-ack-order-vote(S,D,D1,D2),order) = salsemanagement if c-send-ack-order-
vote(S,D,D1,D2) .
ceq place(send-ack-order-vote(S,D,D1,D2),ordervote) = salsemanagement if c-send-ack-
order-vote(S,D,D1,D2) .
ceq place(send-ack-order-vote(S,D,D1,D2),ack) = client if c-send-ack-order-vote(S,D,D1,D2)

ceq place(send-ack-order-vote(S,D,D1,D2),D3) = place(S,D3) if c-send-ack-order-vote(S,D,D1,D2)

ceq contents(send-ack-order-vote(S,D,D1,D2),D3) = contents(S,D3) if c-send-ack-order-
vote(S,D,D1,D2) .

ceq exist(send-ack-order-vote(S,D,D1,D2),D3) = exist(S,D3) if c-send-ack-order-vote(S,D,D1,D2)

ceq check(send-ack-order-vote(S,D,D1,D2),D3,D4) = check(S,D3,D4) if c-send-ack-order-
vote(S,D,D1,D2) .

ceq check-chief(send-ack-order-vote(S,D,D1,D2),D3,P) = check-chief(S,D3,P) if c-send-
ack-order-vote(S,D,D1,D2) .

send-ack-order-vote 0 0 0 0000000000 ODOOO0OOODOODOOOODOOOOO
000000000000 00000 order,ordervote,ack D00 OO OO OO salesd O
O000000000000000000D00D salesOO000O0ODOODOOOODOODOO
00000000000 order,ordervote 0 O O O salsemanagement [0 [0 [0 [0 ack [0 client
Oo0oodoo

-gobbobboboooooooog
op c-ledger-update : State Document -> Bool
eq c-ledger-update(S,D) = (D = orderbook) and check-chief(S,order,sales) and check-
chief(S,ordervote,sales) and (place(S,ack) = client) and (place(S,order) = salsemanage-
ment) and (place(S,ordervote) = salsemanagement) and exist(S,order) and exist(S,ordervote)

ceq ledger-update(S,D) = S if not c-ledger-update(S,D) .
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ceq place(ledger-update(S,D),D1) = place(S,D1) if c-ledger-update(S,D) .

ceq contents(ledger-update(S,D),orderbook) = contents(S,orderbook) + contents(S,ordervote)
if c-ledger-update(S,D) .

ceq contents(ledger-update(S,D),D1) = contents(S,D1) if c-ledger-update(S,D) .

ceq exist(ledger-update(S,D),D1) = exist(S,D1) if c-ledger-update(S,D) .

ceq check(ledger-update(S,D),D1,D2) = check(S,D1,D2) if c-ledger-update(S,D) .

ceq check-chief(ledger-update(S,D),D1,P) = check-chief(S,D1,P) if c-ledger-update(S,D) .

ledger-update 00 0 0000000000000 O0O0OO0OD0OO0OOOOOOOOOOOO
O00000D0 orderbookDODODOOODOODODOOOD salesDO0D0OOODOODOODOO
O 0O O order,ordervote 0 O O [0 salsemanagement U0 OO OO0 O00O0O0OODOOOOOOO
O0O000000COorderbook00O00OOOOODOO

-0oboobobbboooogo
op c-check-book : State Document -> Bool
eq c-check-book(S,D) = (D = orderbook) and exist(S,order) and exist(S,ordervote) and
not(check(S,D,chiefbook)) and not(check-chief(S,D,salsemanagement)) and (contents(S,D)
=2).
ceq check-book(S,D) = S if not c-check-book(S,D) .
ceq place(check-book(S,D),D1) = place(S,D1) if c-check-book(S,D) .
ceq contents(check-book(S,D),D1) = contents(S,D1) if c-check-book(S,D) .
ceq exist(check-book(S,D),D1) = exist(S,D1) if c-check-book(S,D) .
ceq check(check-book(S,D),orderbook,chiefbook) = true if c-check-book(S,D) .
ceq check(check-book(S,D),D1,D2) = check(S,D1,D2) if c-check-book(S,D) .
ceq check-chief(check-book(S,D),D1,P) = check-chief(S,D1,P) if c-check-book(S,D) .

check-book 000D O0D0O0OO0DODO0OODOO0OODODO0ODODODO0ODODDOOODDOOODOO
000 orderbook O 0 0O salsemanagement 1 0 00D O0OO00O00OO0O0O0OOOONOOor-
derbook [0 order,ordervote 0 000000000 0OO0O0O0OOOOO0OOOOODOOO
0000000 orderbook U salsemanagement 0 0 OO0 O0OO0OOOO

-gobbbbobooooooooo
op c-checkchief-book : State Document -> Bool
eq c-checkchief-book(S,D) = (D = orderbook) and exist(S,order) and exist(S,ordervote)
and check(S,D,chiefbook) and not(check-chief(S,D,salsemanagement)) .
ceq checkchief-book(S,D) = S if not c-checkchief-book(S,D) .
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ceq place(checkchief-book(S,D),D1) = place(S,D1) if c-checkchief-book(S,D) .

ceq contents(checkchief-book(S,D),D1) = contents(S,D1) if c-checkchief-book(S,D) .

ceq exist(checkchief-book(S,D),D1) = exist(S,D1) if c-checkchief-book(S,D) .

ceq check(checkchief-book(S,D),D1,D2) = check(S,D1,D2) if c-checkchief-book(S,D) .

ceq check-chief(checkchief-book(S,D),orderbook,salsemanagement) = true if c-checkchief-
book(S,D) .

ceq check-chief(checkchief-book(S,D),D1,P) = check-chief(S,D1,P) if c-checkchief-book(S,D)

checkchiet-book DO OO OO OOOO0OOOODOOO0O0OOOOOODOOODOOODOOO
OO0O00boOoboo0obOodoOd orderbook 00O salsemanagement U 00 O 0O OO O
OO000000O0ODOorderbook O order,ordervote 0 0 OO0 OOOOOOOOOOODO
J0000000D000D0D0O0DOOorderbook 0 salsemanagement OO0 0000000
ooo

-godoooooooooooon
op c-storage : State Document Document -> Bool
eq c-storage(S,D,D1) = (D = order) and (D1 = ordervote) and
check-chief(S,orderbook,salsemanagement) .
ceq storage(S,D,D1) = S if not c-storage(S,D,D1) .
ceq place(storage(S,D,D1),order) = archive if c-storage(S,D,D1) .
ceq place(storage(S,D,D1),ordervote) = archive if c-storage(S,D,D1) .
ceq place(storage(S,D,D1),D2) = place(S,D2) if c-storage(S,D,D1) .
ceq contents(storage(S,D,D1),D2)= contents(S,D2) if c-storage(S,D,D1) .
ceq exist(storage(S,D,D1),D2) = exist(S,D2) if c-storage(S,D,D1) .
ceq check(storage(S,D,D1),D2,D3) = check(S,D2,D3) if c-storage(S,D,D1) .
ceq check-chief(storage(S,D,D1),D2,P) = check-chief(S,D2,P) if c-storage(S,D,D1) .

storagU U0 OUbDOgobooogboboogbbuoooboodoboobboodabn
OO0O000000 orderjordervote U D D OO ODOUOOOOOOODOOOODOOOOODOO
OO000000000000Oorder,ordervoted 0O O archive OO DOOOOOOOOOO

OO00U000o0bouboobOobOibO orderordervote OO OO OOOOOOOOOO
00000 finalOO0O0OCOODOOO

eq final(S) = (place(S,order) = archive) and (place(S,ordervote) = archive) .
goodooooobbbooodad
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40 Oooooduh

4.1 0O00O0OO0OO0OODOOODOOO

gboudgbboobuogbboobuooobobuoobboobuogobboobooon
googogbobodbogobuodgboouobooboboobooobuooboon
gbboobuoogobboogd

gbbbuoogobbboogbbbuoooobbbuooobbbuoooobobo
final(S) imples not( risk(S,R) ) O .

gbouodgbdbougbbuodgbobogbuoobbuoobboooboobbbobobod
goooboobbbbobobbbbbobootododduodooooooooooooon
gobbobbobbbbbbobbbbboobtbuoooooooooooooooooon
gboogbobodbogbbogboobboobboboobooobooboboon
gboboogobood

gboboboogoobboooobbbuoooobbboooobboboooon

-RisklDOODOO0ODOO0ODOOODOO
eq risk(S,r1) = (place(init,order) = client) and not(contents(S,order) = con-
tents(S,price)) .

- Risk20 0000
eq risk(S,r2) = not(place(S,order) = none) and not(exist(S,order)) .

-Risk30 04O gdnd
eq risk(S,r3) = not(place(S,ordervote) = none) and not(exist(S,ordervote)) .

-Riskd0DOOOO0O
eq risk(S,r4) = not(place(S,ack) = none) and not(exist(S,ack)) .
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-Riskb OO Ooooogog

eq risk(S,r5) = exist(S,ordervote) and (contents(S,ordervote) = contents(S,order))

~-Risk6 DO OO ODOODOOOOOOOO

eq risk(S,r6) = (place(init,order) = client) and not(contents(S,order) = con-
tents(S,clientbook)) and not(contents(S,order) = contents(S,orderbook)) and
not(contents(S,order) = contents(S,customerbook)) .

~RiskrOO000O0OO0OD0OOOOOOOOODOODOO
eq risk(S,r7) = (place(init,order) = client) and not(contents(S,order) = con-
tents(S,productbook)) .

- Risk80DOOOOODOOODO
eq risk(S,r8) = exist(S,ordervote) and not(contents(S,ack) = contents(S,ordervote))

gbobooogoooboooobon

gogooooooooon
not(place(S,D) = none) and not(exist(S,D))

bOobOobOuOoobOobOooboUODOnonel00O0O0OODOOODOODLODOOODOOO
OoOoobooboobuoodbU none0O00DOOOOODOOOODODOODOO
OO00oo0o0ooobooooboobooooDOD Rsk200000Rsk3 0000
ORiskda00000O0ODOOO

goodoooooooobon
exist(S,D) and not(contents(S,D) = contents(S,D1))

bobooboobobbobuoobuooboobobobliboobooboboboobon
ooodboooobodboobbo buoobobooboobboobboobooobo
ooobdobobobobobobobobobobooooboobooboobobog
DoobobOobobooboobob RskhOOobooboORisk8ODO0ODOODOOOO
gobooo
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O0000000000000000000000D0O0AO place(init,D) = client
and not(contents(S,D) = contents(S,D1))

bOobooboobOobobOobooOoboobooboblboobOoobobboobDOon
obogoboooboooboob bboobboobooobooboboobbo
ooboboooooooboobooobooobooooboobooooobobobonoog
OOoboooobooobooobooboobooo rRisklDO0ODOoOoOoOooboOoooDooOooon
HEN

goooboobbbbobboboobbbobbbooootooououuooooooon
gbogbobodboobubobodobbbuodobobobboobooobuooboon
goo

4.2 OJ0O0O0OO0OO0OOOOOOOOOOOOOOO

cbobodoboobooboobobbobooboobooboobobn

-gboobgobobbobbobooboobo

—controll 000000 0DOODOOODOODOO

op re-create-document : State Document -> State

op c-re-create-document : State Document —> Bool

eq c-re-create-document(S,D) = not(exist(S,D)) and not(place(S,D) = none)

ceq re-create-document(S,D) = S if not c-re-create-document(S,D) .
ceq place(re-create-document(S,D),D1) = place(S,D1) if c-re-create-document(S,D)

ceq contents(re-create-document(S,D),D1) = contents(S,D1) if c-re-create-document(S,D)

ceq exist(re-create-document(S,D),D1) = (if D1 = D then true else exist(S,D1)
fi ) if c-re-create-document(S,D) .

ceq check(re-create-document(S,D),D1,D2) = check(S,D1,D2) if c-re-create-
document(S,D) .

ceq check-chief(re-create-document(S,D),D1,P) = check-chief(S,D1,P) if c-re-
create-document(S,D) .
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gboodgbdbooobooboobobuooboobbboobbooboobbon
gbogobuodgbbouoobogboobobuoobbobooobuoobbooboon
googobogbooogbboobuoobbooboobboobooboboon
gbooboooon

-Dpouggobbbodogoobobbooogboboboooon

—contro20 0000000000 OOOONO

op re-write-document : State Document Document -> State

op c-re-write-document : State Document Document -> Bool

eq c-re-write-document(S,D,D1) = not(check-chief(S,D,place(S,D))) and not(check(S,D,D1))
and not(contents(S,D) = contents(S,D1)) and not(place(S,D) = none) .

ceq re-write-document(S,D,D1) = S if not c-re-write-document(S,D,D1) .

ceq place(re-write-document(S,D,D1),D2) = place(S,D2) if c-re-write-document(S,D,D1)

ceq contents(re-write-document(S,D,D1),D2) = (if D2 = D then contents(S,D1)
else contents(S,D2) fi) if c-re-write-document(S,D,D1) .
ceq exist(re-write-document(S,D,D1),D2) = exist(S,D2) if c-re-write-document(S,D,D1)

ceq check(re-write-document(S,D,D1),D2,D3) = check(S,D2,D3) if c-re-write-
document(S,D,D1) .

ceq check-chief(re-write-document(S,D,D1),D2P) = check-chief(S,D2,P) if c-
re-write-document(S,D,D1) .

—contro30 00 00000O0OOOOOOOOO

op re-check-document : State Document Document -> State

op c-re-check-document : State Document Document -> Bool

eq c-re-check-document(S,D,D1) = not(check-chief(S,D,place(S,D))) and not(check(S,D,D1))
and (contents(S,D) = contents(S,D1)) and not(place(S,D) = none) .

ceq re-check-document(S,D,D1) = S if not c-re-check-document(S,D,D1) .

ceq place(re-check-document(S,D,D1),D2) = place(S,D2) if c-re-check-document(S,D,D1)

ceq contents(re-check-document(S,D,D1),D2) = contents(S,D2) if c-re-check-
document(S,D,D1) .
ceq exist(re-check-document(S,D,D1),D2) = exist(S,D2) if c-re-check-document(S,D,D1)

ceq check(re-check-document(S,D,D1),D2,D3) = (if (D = D2) and (D1 = D3)
then true else check(S,D2,D3) fi) if c-re-check-document(S,D,D1) .
ceq check-chief(re-check-document(S,D,D1),D2,P) = (if (D = D2) and (P =
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place(S,D)) then true else check-chief(S,D1,P) fi) if c-re-check-document(S,D,D1)
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-0000b0000dOorder 00O

op re-order : State Document -; State

op c-re-order : State Document -; Bool

eq c-re-order(S,D) = (place(init,D) = client) and not(contents(S,order) = 1) .
ceq re-order(S,D) = S if not c-re-order(S,D) .

ceq place(re-order(S,D),D1) = place(init,D1) if c-re-order(S,D) .

ceq contents(re-order(S,D),D1) = contents(init,D1) if c-re-order(S,D) .

ceq exist(re-order(S,D),D1) = exist(init,D1) if c-re-order(S,D) . ceq check(re-
order(S,D),D1,D2) = check(init,D1,D2) if c-re-order(S,D) .

ceq check-chief(re-order(S,D),D1,P) = check-chief(init,D1,P) if c-re-order(S,D)

gbouogbbodbodboobobboobbobodgbooobuoobbbood
gbobbogobbbooobbbuooobbuooobbboooobbooooboobod
gbogbdobbodgbuoobobodboobbuoobbobooboobobooboon
gbooggobobogbobuoobobboobboobooobooobooboobn
gboboogobood
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ggoboboooobbbuoooobbbooooboooboa

—risklD0 0000
eq risk(S,rl) = not(place(S,sortvote) = none) and-also not(exist(S,sortvote))

—risk20 00000000
eq risk(S,r2) = exist(S,sortvote) and-also not(contents(S,sortvote) = contents(S,shipmentslip))

—rsk30000000
eq risk(S,r3) = not(place(S,shipmentslip) = none) and-also not(exist(S,shipmentslip))

-risk4 0000000
eq risk(S,r4) = not(place(S,salesslip) = none) and-also not(exist(S,salesslip))

gbbogbuodgbbobobuodoboobboobuoobboboboooboobobo
gbooboooobbbuoooobobbuooooboood

-- reduce in %addedsales : (risk(check-sortvote(bad-check-sortvc
ote(d-checkaccountant (send-shipments| ip-saless| ip(check-ledger (|
heck (send-shipment (init,shipments|ip),shipments| ip,salesslip),or
book , salesnotebook) , orderbook, cust omerbook, salesnotebook) , shipme
),shipments|ip,salesslip),sortvote),sortvote),sortvote), r1)):Boc
(true):Bool

(0.000 sec for parse, 1282 rewrites(0.000 sec), 4714 matches, 76
-- reduce in %addedsales : (final(check-sortvote(bad-check-sortv
vote(d-checkaccountant (send-shipments| ip-saless| ip(check- ledger(
check (send-shipment (init,shipments!|ip),shipments|ip,salesslip),c
rbook , salesnotebook) , orderbook, cust omerbook, salesnotebook) , shipr
p),shipments|ip,saless|ip),sortvote),sortvote),sortvote))):Bool

(false):Bool

fn NNN - _ L. . __.___ 1N -t _fN Nnn 2 2N E4d -1 _L__ ¢ S

U s2.0000000boo0o

OO000O00D0oO0DbOOb0b000 k000 true000final 000 falseD 0000
goobooboogbbodgbooooboboobboobooobuoobbooboon
gbobboogobbbodooon
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-- reduce in %addedsales : (risk(check-sortvote( re-create-docume
tvotel (create-sortvote(d-checkaccountant (send-shipments|ip-sales
r(ledger-update(d-check (send-shipment (init,shipments|ip),shipmen
,orderbook , cust omerbook, salesnotebook) , orderbook , cust omerbook, sa
sments|ip,saless|ip),shipments|ip,salesslip),sortvote),sortvote)

ste), r1)):Bool

(false):Bool

(0.000 sec for parse, 1486 rewrites(0.015 sec), 5711 matches, 86
-- reduce in ¥addedsales : (final (check-sortvote(re-create-docum
rtvotel (create-sortvote(d-checkaccountant (send-shipments|ip-sale
>r(ledger-update (d-check (send-shipment (init,shipments|ip),shipme
), orderbook, customerbook, salesnot ebook ) , orderbook, cust omerbook, s

ipments|ip,salesslip),shipments|ip,salesslip),sortvote),sortvote

vote))):Bool
(true) :Bool
(U:UQQ_seC for parse, 10 rewrites(0.000 sec), 52 matches, 7 memo

gs3: 00000000000

OD0O00D00000D000D00DU0OD riskDODO falsed D0 OOfinal 00O true O
gooo
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gbuodgbboobuodboobboobuoobbooboobbobobuoobooon
gbobobuoooobbbuooobbboooobboooobboboooon
OO000D00b0o0b0o0bD0o0bDOod final0D0O0 true0 000 risk000 falsed O
gbooboogooboood
OO0000Dooboobooodnsk000 true0 00000000 0ODOODODODOODO
OO0000000000Db0ODbODdriskO false0 D0 0OOODODODOODODOODO
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