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(Van System)

wilsdoanumannynsndeyaaesssuulfiansowu dgduuy Ae

Entity Name:Attribute Name:Data Type:Key:<FK Entity-Attribute>:<CS Constraint>

o

Tefinoandoauiiudennunauynsudeysrasszunliinsauau deil

Vanclass:className: CLASSNAME:PK
Vanclass:fuelType:FUELTYPE:NK

Van:rreg:REG:PK

Van:model: MODEL:NK
Van:class:CLASSNAME:NK:FK Vanclass-className
Customer:custld: CUSTID:PK
Customer:custName:CUSTNAME:NK
Customer:custAddr: CUSTADDR:NK
Booking:bookId:BOOKID:PK
Booking:startDate:DATE:NK
Booking:endDate:DATE:NK

Booking:custld: CUSTID:NK:FK Customer-custld
Booking:class: CLASSNAME:NK:FK Vanclass-className
Booking:vanNo:REG:NK:FK Van-reg

uwindaanunawnynsnadiusaesssuulfidrsowd fgtuuy A

Relation Name:Entity 1:Entity 2:Relation Type

o

Tneisuazifaauiiudieanunauiynsuanudiiuizesssuyliidisouau dail

IsIn:Van:Vanclass:m-1
Reserve:Booking:Vanclass:m-1
Makes:Customer:Booking:1-m
Booked:Booking:Van:1-1

A o

datmuamaresszuulFidnsawan Tl

\begin{zed}
[CLASSNAME, FUELTYPE, REG, MODEL, \\

CUSTID, CUSTNAME, CUSTADDR, BOOKID, DATE] \\
\end{zed}

\begin{zed}
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BOOLEAN ::= True | False \\

\end{zed}

\begin{schema} {Vanclass}

className : CLASSNAME \\
fuelType : FUELTYPE \\

\end{schema}

\begin{schema} {Van}

reg : REG \\
model : MODEL \\
class : CLASSNAME \\

\end{schema}

\begin{schema} {Customer}

custld : CUSTID \\
custName : CUSTNAME \\
custAddr : CUSTADDR \\

\end{schema}

\begin{schema} {Booking}

bookId : BOOKID \\
startDate : DATE \\
endDate : DATE \\
custld : CUSTID \\
class : CLASSNAME \\
vanNo : REG \\

\end{schema}

\begin{schema} {VanclassExt}

\where

vanclassSet : \finset Vanclass \\
vanclassKey : \finset CLASSNAME \\
vanclassAtt : CLASSNAME \pfun Vanclass \\

\forall vanclass1,vanclass2: Vanclass \\
| vanclass1 \in vanclassSet \land vanclass2 \in vanclassSet \land \\

vanclass1 \neq vanclass2 @ vanclassi.className \neq vanclass2.className \\
\dom vanclassAtt \subseteq vanclassKey \\

\end{schema}

\begin{schema} {VanExt}

\where

vanSet : \finset Van \\
vanKey : \finset REG \\
vanAtt : REG \pfun Van \\

\forall van1,van2: Van \\

| van1 \in vanSet \land van2 \in vanSet \land van1 \neq vanz \\

@ vani.reg \neq vanz.reg \\

\forall vanVar2: Van \\

@ (\exists vanclassVar1: Vanclass @ vanVarzclass = vanclassVar1.className) \\
\dom vanAtt \subseteq vanKey \\

\end{schema}

\begin{schema} {CustomerExt}

customerSet : \finset Customer \\
customerKey : \finset CUSTID \\
customerAtt : CUSTID \pfun Customer \\
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\where
\forall customer1, customer2 : Customer \\
| customer1 \in customerSet \land customer2 \in customerSet \land \\
customer1 \neq customer2 @ customer1.custld \neq customerz.custld \\

\dom customerAtt \subseteq customerKey \\
\end{schema}

\begin{schema} {BookingExt}
bookingSet : \finset Booking \\
bookingKey : \finset BOOKID \\
bookingAtt : BOOKID \pfun Booking \\

\where
\forall booking1,booking2 : Booking \\
| booking1 \in bookingSet \land booking2 \in bookingSet \land \\
booking1 \neq booking2 @ booking1.booklId \neq booking2.bookld \\
\forall bookingVar2: Booking
@ (\exists vanVar1: Van @ bookingVarz.vanNo = vanVar1.reg) \\
\forall bookingVar2: Booking \\
@ (\exists vanclassVar1: Vanclass @ bookingVarz.class = vanclassVar1.className) \\
\forall bookingVar2: Booking \\
@ (\exists customerVar1: Customer @ bookingVar2.custld = customerVar1.custld) \\
\dom bookingAtt \subseteq bookingKey \\
\end{schema}

\begin{schema} {RelationshipIsin}

isin : \finset (Van \cross Vanclass)
\where

\forall isin1,isin2 : isin

@ first~isin1 = first~isin2 \implies second~isin1 = second~isinz \also
\end{schema}

\begin{schema} {RelationshipReserve}
reserve : \finset (Booking \cross Vanclass)
\where

\forall reserve1,reserve2: reserve \\
@ first~reserve1 = first~reserve2 \implies second~reserve1 = second~reserve2 \also
\end{schema}

\begin{schema} {RelationshipMakes}
makes : \finset (Customer \cross Booking)
\where
\forall makes1,makes2: makes \\
@ second~makes1 = second~makes2 \implies first~makes1 = first~makes2 \also

\end{schema}

\begin{schema} {RelationshipBooked}
booked : \finset (Booking \cross Van)
\where
\forall booked1, bookedz : booked \\
@ second~booked1 = second~booked2 \implies first~booked1 = first~bookedz \land \\
first~booked1 = first~booked2 \implies second~booked1 = second~bookedz \also
\end{schema}

\begin{zed}
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Response ::= Success | NotFound \\
\end{zed}

\begin{schema} {Success}
r! : Response \\
\where
r! = Success \\
\end{schema}

\begin{schema} {NotFound}
r! : Response \\
\where
r! = NotFound \\
\end{schema}

o

o a ) o a X
nNIAUNAFaLN 1 IMsavidsauiindanautauNuN NI/ AT UIaIN R RRLEA FaT)

%BDDBEGIN

1:Join:Booking:Customer:Booking,custld = Customer,custId:2:NotFound
2:Select:1:-:class = "Minivan" \land custAddr = "Bangkok":3:NotFound
3:Project:2:-:vanNo custName:Success:NotFound

%BDDEND

¥ o

ANUUAIATBILNUNINITIRFUTUIBIN B BR AT LES NAail

\begin{schema} {BDDIRI}
bookId : BOOKID \\
startDate : DATE \\
endDate : DATE \\
custld : CUSTID \\
class : CLASSNAME \\
vanNo : REG \\
custName : CUSTNAME \\
custAddr : CUSTADDR \\
\end{schema}

\begin{schema} {BDD10Op1Join}
inputl? : \finset Booking \\
input2? : \finset Customer \\
output! : \finset BDD1R1 \\
\where
input1? \neq \emptyset \\
inputl? \neq \emptyset \\
\forall out : output!; inl : input1?; in2 : input2? | inl.custld = in2.custld \\
@ out.bookld = inl.bookId \land out.startDate = inl startDate \land \\
out.endDate = inl.endDate \land out.custld = inl .custld \land \\
out.class = inl class \land out.vanNo = inl.vanNo \land \\
out.custName = in2.custName \land out.custAddr = in2.custAddr

\end{schema}

\begin{schema} {BDDI1R2}
bookId : BOOKID \\
startDate : DATE \\
endDate : DATE \\
custld : CUSTID \\
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class : CLASSNAME \\

vanNo : REG \\

custName : CUSTNAME \\

custAddr : CUSTADDR \\
\end{schema}

\begin{schema} {BDD10p2Select}
input1? : \finset BDD1R1 \\

classValue? : CLASSNAME \\

custAddrValue? : CUSTADDR \\

output! : \finset BDD1R2 \\
\where

inputl? \neq \emptyset \\

\forall out : output!; inl : input1? \\

| inl class = classValue? \land inl.custAddr = custAddrValue? @ out = inl \\
\end{schema}

\begin{schema} {BDD1R3}

vanNo : REG \\

custName : CUSTNAME \\
\end{schema}

\begin{schema} {BDD1Op3Project}
input1? : \finset BDD1R2 \\
output! : \finset BDD1R3 \\

\where
input1? \neq \emptyset \\

\forall out : output!; inl : input1? \\

@ out.vanNo = in1.vanNo \land out.custName = in1.custName
\end{schema}

\begin{zed}
BDD1 \defs \\
BDDI10p1Join [oplinputl?/inputl1?, oplinput2?/input2?, oploutput!/output!] \semi \\
BDD10p2Select [op2input] ?/inputl?, op2output!/output!] \semi \\
BDD10p3Project [op3input] ?/inputl?, op3output!/output!] \\
\end{zed}

managauiagnisaiedalaney e BDD10p1Join Faadnda

try \v4 input1?: F Booking; input2? : F customer ¢ pre BDD10p1Join;

leldmda prove by reduce Enasail

input1?\in \finset Booking \land input2? \in \finset Customer \\

\implies

(\exists output!: \power \Iblot bookld: BOOKID, class: CLASSNAME, custAddr: CUSTADDR,
custld: CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot

@ output! \in \finset BDD1R1 \land \Inot input1? = \{\} \land \\
\Inot input2? = \{\} \land

(\forall out: output!; in1: input1?; in2: input2? | in1.custld = in2.custld




93

@ (out.bookld = in1.bookld \land \\
out.startDate = in1.startDate \land \\
out.endDate = in1.endDate \land out.custld = in1.custld \\
\land out.class = in1.class \land out.vanNo = in1.vanNo \\
\land out.custName = in2.custName \\
\land out.custAddr = in2.custAddr)))
nsmageulasnisaireidenlanien 1ee BDD10p2Select fatAnda

try Vinpuﬁ? : FBDD1R7,’ classValue? : CLASSNAME;
custAddrValue? : CUSTADDR e pre BDD10p2Select;
WaldAnds prove by reduce Tdnamsil

input1? \in \finset BDD1R1 \land classValue? \in CLASSNAME \\
\land custAddrValue? \in CUSTADDR \\
\implies
(\exists output!: \power \Iblot bookld: BOOKID, class: CLASSNAME, custAddr: CUSTADDR,
custld: CUSTID, custName: CUSTNAME, endDate: DATE, startDate: DATE,
vanNo: REG \rblot
@ output! \in \finset BDD1R2 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1? \\
| in1.class = classValue? \land custAddrValue? = in1.custAddr
@out=in1))
mamagaulaansaiedenlaney e BDD10p3Project Faunda

try V input1? : F BDD1R2 « pre BDD10p3Project;
dl Y o Y ¥ o A’
WaldAds prove by reduce duansil

input1?\in \finset BDD1R2 \\

\implies

(\exists output!: \power \Iblot custName: CUSTNAME, vanNo: REG \rblot

@ output! \in \finset BDD1R3 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1?
@ (out.vanNo = in1.vanNo \land out.custName = in1.custName)))

nsmadeL BDD1 faend

try BDD1 [op1input1? := BookingData, op1input2? := CustomerData,
op2classValue? := Minivan, op2custAddrValue? := Bangkok];

e l#Anda prove by reduce 1Euasail

BookingData \in \power \Iblot bookld: BOOKID, class: CLASSNAME, custld: CUSTID, \\
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\
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\land

CustomerData \in \power \Iblot custAddr: CUSTADDR, custlid: CUSTID,

custName: CUSTNAME \rblot \\

\land op1output! \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custAddr: CUSTADDR, custld : CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land Minivan \in CLASSNAME \\

\land Bangkok \in CUSTADDR \\

\land op2input1? \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custAddr: CUSTADDR, custld: CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op2output! \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custAddr: CUSTADDR, custld: CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op3input1? \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custAddr: CUSTADDR, custld: CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op3output! \in \power \Iblot custName: CUSTNAME, vanNo: REG \rblot \\

\land BookingData \in \finset Booking \\

\land CustomerData \in \finset Customer \\

\land op1output! \in \finset BDD1R1 \\

\land op2input1?\in \finset BDD1R1 \\

\land op2output! \in \finset BDD1R2 \\

\land op3input1?\in \finset BDD1R2 \\

\land op3output! \in \finset BDD1R3 \\

\land \Inot BookingData = \{\} \\
\land \Inot CustomerData = \{\} \\
\land \Inot op2input1? = \{\} \\

\land \Inot op3input1? = \{\} \\

\land ( out \in op1output! \\
\land in1 \in BookingData \\

\land in2 \in CustomerData \\

\land in1.custld = in2.custld \\

\implies out.bookld = in1.bookid \\



\land out.startDate = in1.startDate \\

\land out.endDate = in1.endDate \\

\land out.custld = in1.custld \\

\land out.class = in1.class \\

\land out.vanNo = in1.vanNo \\

\land out.custName = in2.custName \\

\land out.custAddr = in2.custAddr) \\

\land (out\_\_0 \in op2output! \\

\land in1\_\_0\in op2input1? \\

\land in1\_\_0.class = Minivan \\

\land in1\_\_0.custAddr = Bangkok \\
\implies out\_\_0 =in1\_\_0) \\

\land (out\_\_1\in op3output! \\

\land in1\_\_1\in op3input1? \\
\implies out\_\_1.vanNo =in1\_\_1.vanNo \\

\land out\_\_1.custName = in1\_\_1.custName)

- o 9 O a L
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%BDDBEGIN

1:Select:Booking:-:class = "Minivan":Success:NotFound
2:Select:Booking:-:class = "Wagon":Success:NotFound
3:Union:1:2:-:4:NotFound
4:Project:3:-:vanNo:Success:NotFound

%BDDEND

o
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\begin{schema} {BDD2R1}
bookId : BOOKID \\
startDate : DATE \\
endDate : DATE \\
custld : CUSTID \\
class : CLASSNAME \\
vanNo : REG \\

\end{schema}

\begin{schema} {BDD2Op1Select}

input1? : \finset Booking \\

classValue? : CLASSNAME \\

output! : \finset BDD2R1 \\
\where

inputl? \neq \emptyset \\

\forall out : output!; inl : inputl? | inl.class = classValue? @ out = inl \\
\end{schema}
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\begin{schema} {BDD2R2}
bookId : BOOKID \\
startDate : DATE \\
endDate : DATE \\
custld : CUSTID \\
class : CLASSNAME \\
vanNo : REG \\

\end{schema}

\begin{schema} {BDD2Op2Select}

input1? : \finset Booking \\

classValue? : CLASSNAME \\

output! : \finset BDD2R2 \\
\where

input1? \neq \emptyset \\

\forall out : output!; inl : input1? | inl.class = classValue? @ out = in1 \\
\end{schema}

\begin{schema} {BDD2R3}
bookId : BOOKID \\
startDate : DATE \\
endDate : DATE \\
custld : CUSTID \\
class : CLASSNAME \\
vanNo : REG \\

\end{schema}

\begin{schema} {BDD20Op3Union}
\Xi BDD2RI1 \\
\Xi BDD2R2 \\
input1? : \finset BDD2R1 \\
input2? : \finset BDD2R2 \\
output! : \finset BDD2R3 \\
\where
\theta BDD2R1 = \theta BDD2R2 \\
\forall out : \finset output!; inl: inputl?; in2 : input2? \\
@ out=\{ inl1 \} \cup \{ in2 \}
\end{schema}

\begin{schema} {BDD2R4}
vanNo : REG \\
\end{schema}

\begin{schema} {BDD2Op4Project}

input1? : \finset BDD2R3 \\

output! : \finset BDD2R4 \\
\where

input1? \neq \emptyset \\

\forall out : output!; inl : inputl? @ out.vanNo = inl.vanNo
\end{schema}

\begin{zed}
BDD2 \defs \\
BDD20p1Select [oplinput] ?/inputl?, oplclassValue?/classValue?,
oploutput!/output!] \semi \\
BDD20p2Select [op2inputl ?/inputl ?, op2classValue?/classValue?,
op2output!/output!] \semi \\
BDD20p3Union [op3inputl ?/inputl ?, op3input2?/input2?,




op3output!/output!] \semi \\
BDD20p4Project [op4inputl ?/inputl1?, op4output! / output! ]
\end{zed}

nsmagauinenisa¥edeulenauw 189 BDD20p1Select HatiANda

try Vinpuﬂ? :F Booking; classValue? : CLASSNAME e pre BDD20Op1Select;
WaldAnda prove by reduce uansil

input1?\in \finset Booking \land classValue? \in CLASSNAME \\
\implies
(\exists output!: \power \Iblot bookld: BOOKID, class: CLASSNAME, custld: CUSTID,
endDate: DATE, startDate: DATE, vanNo: REG \rblot
@ output! \in \finset BDD2R1 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1? | in1.class = classValue? @ out = in1))
mamagauTaannaaiitenlaniey 1aq BDD1 Op2Select BoeAnds

try Vinpuﬂ? -F Booking; classValue? : CLASSNAME « pre BDD2Op2Select;
WaldAda prove by reduce 1uansil

input1? \in \finset Booking \land classValue? \in CLASSNAME \\
\implies
(\exists output!: \power \Iblot bookld: BOOKID, class: CLASSNAME, custld: CUSTID,
endDate: DATE, startDate: DATE, vanNo: REG \rblot
@ output! \in \finset BDD2R2 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1? | in1.class = classValue? @ out = in1))
nsnageLlaensaieienlarion 999 BDD10p3Unionn Faudnda

try  BDD2R1; BDD2R?2; input1? : [F BDD2R1; input2? : F BDD2R2;
e pre BDD20p3Union;
WaldAds prove by reduce duansil

bookld \in BOOKID \land startDate \in DATE \land endDate \in DATE \\
\land custld \in CUSTID \land class \in CLASSNAME \\
\land vanNo \in REG \land input1? \in \finset BDD2R1 \\
\land input2 \in \finset BDD2R2 \\
\implies
(\exists output!: \power \Iblot bookld: BOOKID, class: CLASSNAME,
custld: CUSTID, endDate: DATE, startDate: DATE, vanNo: REG \rblot
@ input2? \in \finset BDD2R2 \land output! \in \finset BDD2R3 \land \\
(\forall out: \finset output!; in1: input1?; in2: input2?
| in1.custld \in CUSTID \land in2.custld \in CUSTID \\
\land \Inot in1.custld = in2.custld @ out = \{in1\} \cup \{in2\}))




nsnaaaulagnisa¥edeulaniow 199 BDD10p4Project AaeA1da

try Vinpuﬂ? : [F BDD2R3 » pre BDD20Op4Project;
WaldAda prove by reduce uasail

input1?\in \finset BDD2R3 \\

\implies

(\exists output!: \power \Iblot custName: CUSTNAME, vanNo: REG \rblot

@ output! \in \finset BDD2R4 \land \Inot input1? = \{\} \\
\land (\forall out: output!; in1: input1? @ out.vanNo = in1.vanNo))

nsmadeL BDD2 KaeAnda

try BDD2 [oplinput1? := BookingData, opiclassValue? := Minivan, op2inputl?

BookingData, op2classValue? := Wagon];

e ldAnda prove by reduce Euasail

bookld' \in BOOKID \\

\land bookld = bookld" \\

\land class' \in CLASSNAME \\

\land class = class' \\

\land custld" \in CUSTID \\

\land custld = custld" \\

\land endDate' \in DATE \\

\land endDate = endDate' \\

\land Minivan \in CLASSNAME \\

\land BookingData \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custld: CUSTID, endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op1output! \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custld: CUSTID, endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land Wagon \in CLASSNAME \\

\land BookingData \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custld: CUSTID, endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op2output! \in \power \Iblot bookld: BOOKID, class: CLASSNAME, custld: CUSTID,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op3input1? \in \power \Iblot bookld: BOOKID, class: CLASSNAME, custld: CUSTID,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op3input2? \in \power \Iblot bookld: BOOKID, class: CLASSNAME, custld: CUSTID,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op3output! \in \power \Iblot bookld: BOOKID, class: CLASSNAME, custld: CUSTID,
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endDate: DATE, startDate: DATE, vanNo: REG \rblot \\
\land op4input1? \in \power \Iblot bookld: BOOKID, class: CLASSNAME, custld: CUSTID,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\
\land op4output! \in \power \Iblot vanNo: REG \rblot \\
\land startDate' \in DATE \\
\land startDate = startDate' \\
\land vanNo' \in REG \\
\land vanNo = vanNo' \\
\land BookingData \in \finset Booking \\
\land op1output! \in \finset BDD2R1 \\
\land BookingData \in \finset Booking \\
\land op2output! \in \finset BDD2R2 \\
\land op3input1?\in \finset BDD2R1 \\
\land op3input2? \in \finset BDD2R2 \\
\land op3output! \in \finset BDD2R3 \\
\land op4input1? \in \finset BDD2R3 \\
\land op4output! \in \finset BDD2R4 \\
\land \Inot BookingData = \{\} \\
\land \Inot BookingData = \{\} \\
\land \Inot op4input1? = \{\} \\
\land (out \in op1output! \\
\land in1 \in BookingData \\
\land in1.class = Minivan \\
\implies out =in1)\\
\land (out\_\_0 \in op2output! \\
\land in1\_\_0 \in BookingData \\
\land in1\_\_0.class = Wagon \\
\implies out\_\_0 = in1\_\_0) \\
\land (out\_\_1 \in \finset op3output! \\
\land in1\_\_1\in op3input1? \\
\land in2 \in op3input2? \\
\land in1\_\_1.custld \in CUSTID \\
\land in2.custld \in CUSTID \\
\land \Inot in1\_\_1.custld = in2.custld \\

99



\implies out\ \_1 = \{in1\_\_1\} \cup \{in2\}) \\
\land (out\_\_2 \in op4output! \\
\land in1\_\_2 \in op4input1? \\

\implies out\_\_2.vanNo = in1\_\_2.vanNo)

100

a a % ° o o a o &
NIUNAFAUN 3 ﬁ?']ﬂﬂ:@ﬂﬂuﬁ“‘ﬂﬂﬂq’]uﬂ@qLLNuﬂqWL%Q'Z‘nﬂU’ﬁuTﬂﬂﬂ’]EqLﬂﬁﬂQLmﬂ ﬂ\?ﬁ

%BDDBEGIN

1:Join:Customer:Booking:Customer,custld = Booking,custld:2:NotFound
2:Select:1:-:class = "Minivan":Success:NotFound
3:Join:Customer:Booking:Customer,custld = Booking,custld:4:NotFound
4:Select:3:-:class = "Wagon":Success:NotFound
5:Except:2:4:-:6:NotFound

6:Project:5:-:custName:Success:NotFound

%BDDEND

¥ o
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\begin{schema} {BDD3R1}
custld : CUSTID \\
custName : CUSTNAME \\
custAddr : CUSTADDR \\
bookId : BOOKID \\
startDate : DATE \\
endDate : DATE \\
custld : CUSTID \\
class : CLASSNAME \\
vanNo : REG \\
\end{schema}

\begin{schema} {BDD3OplJoin}

input1? : \finset Customer \\

input2? : \finset Booking \\

output! : \finset BDD3R1 \\

\where

inputl? \neq \emptyset \\

input2? \neq \emptyset \\

\forall out : output!; inl : inputl?; in2 : input2? \\

| inl.custld = in2.custld \\

@ out.custld = inl.custld \land out.custName = inl.custName \land \\
out.custAddr = inl.custAddr \land out.bookId = in2.bookId \land \\
out.startDate = in2.startDate \land out.endDate = in2.endDate \land \\
out.class = in2.class \land out.vanNo = in2.vanNo \\

\end{schema}

\begin{schema} {BDD3R2}
custld : CUSTID \\
custName : CUSTNAME \\
custAddr : CUSTADDR \\
bookId : BOOKID \\
startDate : DATE \\
endDate : DATE \\
custld : CUSTID \\
class : CLASSNAME \\
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vanNo : REG \\

\end{schema}

\begin{schema} {BDD3Op2Select}

\where

input1? : \finset BDD3R1 \\
classValue? : CLASSNAME \\
output! : \finset BDD3R2 \\

input1? \neq \emptyset \\
\forall out : output!; inl : input1? | inl.class = classValue? @ out = inl \\

\end{schema}

\begin{schema} {BDD3R3}

custld : CUSTID \\
custName : CUSTNAME \\
custAddr : CUSTADDR \\
bookId : BOOKID \\
startDate : DATE \\
endDate : DATE \\

custld : CUSTID \\

class : CLASSNAME \\
vanNo : REG \\

\end{schema}

\begin{schema} {BDD3Op3Join}

input1? : \finset Customer \\
input2? : \finset Booking \\
output! : \finset BDD3R3 \\

\where

inputl? \neq \emptyset \\

input2? \neq \emptyset \\

\forall out : output!; inl : inputl?; in2 : input2? \\

| inl.custld = in2.custId \\

@ out.custld = inl.custld \land out.custName = inl.custName \land \\
out.custAddr = inl.custAddr \land out.bookId = in2.bookId \land \\
out.startDate = in2.startDate \land out.endDate = in2.endDate \land \\
out.class = in2.class \land out.vanNo = in2.vanNo \\

\end{schema}

\begin{schema} {BDD3R4}

custld : CUSTID \\
custName : CUSTNAME \\
custAddr : CUSTADDR \\
bookId : BOOKID \\
startDate : DATE \\
endDate : DATE \\

custld : CUSTID \\

class : CLASSNAME \\
vanNo : REG \\

\end{schema}

\begin{schema} {BDD3Op4Select}

\where

input1? : \finset BDD3R3 \\
classValue? : CLASSNAME \\
output! : \finset BDD3R4 \\

inputl? \neq \emptyset \\
\forall out : output!; inl : input1? | inl .class = classValue? @ out = in1 \\
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\end{schema}

\begin{schema} {BDD3RS5}

custld : CUSTID \\
custName : CUSTNAME \\
custAddr : CUSTADDR \\
bookId : BOOKID \\
startDate : DATE \\
endDate : DATE \\

custld : CUSTID \\

class : CLASSNAME \\
vanNo : REG \\

\end{schema}

\begin{schema} {BDD3OpS5Except}

\where

\Xi BDD3R2 \\
\Xi BDD3R4 \\
input1? : \finset BDD3R2 \\
input2? : \finset BDD3R4 \\
output! : \finset BDD3RS5 \\

\theta BDD3R2 = \theta BDD3R4 \\
\forall out : \finset output!; inl: inputl?; in2 : input2? \\
@ out =\{ inl1 \} \setminus \{ in2 \} \\

\end{schema}

\begin{schema} {BDD3R6}

custName : CUSTNAME \\

\end{schema}

\begin{schema} {BDD3Op6Project}

\where

input1? : \finset BDD3RS \\
output! : \finset BDD3R6 \\

input1? \neq \emptyset \\

\forall out : output!; inl : input1? @ out.custName = inl.custName \\

\end{schema}

\begin{zed}

BDD3 \defs \\

BDD3Op1Join [oplinputl?/input1?, oplinput2?/input2?, oploutput!/output!] \semi \\

BDD30Op2Select [op2input]?/inputl ?, op2classValue?/classValue?,
op2output!/output!] \semi \\

BDD30p3Join [op3inputl ?/inputl?, op3input2?/input2?, op3output!/output!] \semi \\

BDD30p4Select [op4input] ?/input1?, op4classValue?/classValue?,
op4output!/output!] \semi \\

BDD3Op5Except [opSinputl ?/inputl?, opSinput2?/input2?,
opSoutput!/output!] \semi \\

BDD3Op6Project [op6input] ?/inputl?, op6output!/output!] \\

\end{zed}

nmagevulnunisairetaulanew 289 BDD30p1Join AeiANds

try V/‘nput1 2:F Booking; input2? : F customer « pre BDD30Op1Join;
WaldAds prove by reduce uansil

input1?\in \finset Booking \land input2? \in \finset Customer \\
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\implies
(\exists output!: \power \Iblot bookld: BOOKID, class: CLASSNAME, custAddr: CUSTADDR,
custld: CUSTID, custName: CUSTNAME, endDate: DATE, startDate: DATE,
vanNo: REG \rblot
@ output! \in \finset BDD3R1 \land \Inot input1? = \{\} \land \Inot input2? = \{\} \land \\
(forall out: output!; in1: input1?; in2: input2? | in1.custld = in2.custld
Q@ (out.bookld = in1.bookld \land out.startDate = in1.startDate \\
\land out.endDate = in1.endDate \land out.custld = in1.custid \\
\land out.class = in1.class \land out.vanNo = in1.vanNo \\
\land out.custName = in2.custName \land out.custAddr = in2.custAddr)))
mamageulaansaiedevlaney e BDD30Op2Select Foesnds

try V/npuﬁ? [F BDD3R1; classVa/ue’? CLASSNAME ¢ pre BDD3Op2Select;
dleldmda prove by reduce Buasal

input1?\in \finset BDD3R1 \land classValue? \in CLASSNAME \\

\implies

(\exists output!: \power \Iblot bookld: BOOKID, class: CLASSNAME, custAddr: CUSTADDR,
custld: CUSTID, custName: CUSTNAME, endDate: DATE, startDate: DATE,
vanNo: REG \rblot

@ output! \in \finset BDD3R2 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1? | in1.class = classValue? @ out = in1))

nsnageLlaennsaieienlarien 999 BDD30P3Join Faufnda

try V/nput17 F Booking; input2? : F Customer ¢ pre BDD30Op3Join;
e l4Anda prove by reduce Eunsai]

input1?\in \finset Booking \land input2? \in \finset Customer \\
\implies
(\exists output!: \power \Iblot bookld: BOOKID, class: CLASSNAME, custAddr: CUSTADDR,
custld: CUSTID, custName: CUSTNAME, endDate: DATE, startDate: DATE,
vanNo: REG \rblot
@ output! \in \finset BDD3R3 \land \Inot input1? = \{\} \land \Inot input2? = \{\} \land \\
(\forall out: output!; in1: input1?; in2: input2? | in1.custld = in2.custld
@ (out.bookld = in1.bookld \land out.startDate = in1.startDate \\
\land out.endDate = in1.endDate \land out.custld = in1.custid \\
\land out.class = in1.class \land out.vanNo = in1.vanNo \\
\land out.custName = in2.custName \land out.custAddr = in2.custAddr)))

mmeaeulagnisairedeulanew 1a9 BDD3Op4Select fiaeiANda
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try Vinput1? : [F BDD3R3; classValue? : CLASSNAME o pre BDD30Op4Select;
WaldAda prove by reduce lXnamail

input1?\in \finset BDD3R3 \land classValue? \in CLASSNAME \\

\implies

(\exists output!: \power \Iblot bookld: BOOKID, class: CLASSNAME, custAddr: CUSTADDR,
custld: CUSTID, custName: CUSTNAME, endDate: DATE, startDate: DATE,
vanNo: REG \rblot

@ output! \in \finset BDD3R4 \land \Inot input1? = \{\} \land \\
(\forall out: output!: in1: input1? | in1.class \neq classValue? @ out = in1))

msmagaulngnsaisdenlanien 199 BDD30OPSExcept Faudnda

try V' BDD3R2; BDD3R4; input1? : [F BDD3R2; input2? : [F BDD3R5
* pre BDD3Op5Except;
WaldAds prove by reduce Auanail

bookld \in BOOKID \land startDate \in DATE \land endDate \in DATE \land \\
custld \in CUSTID \land class \in CLASSNAME \land vanNo \in REG \land \\
input1?\in \finset BDD3R2 \land input2 \in \finset BDD3R4 \\
\implies
(\exists output!: \power \Iblot bookld: BOOKID, class: CLASSNAME, custld: CUSTID,
endDate: DATE, startDate: DATE, vanNo: REG \rblot
@ input2? \in \finset BDD3R2 \land output! \in \finset BDD3R4 \land \\
(\forall out: \finset output!; in1: input1?; in2: input2?
| in1.custld \in CUSTID \land in2.custld \in CUSTID \land \\
\Inot in1.custld = in2.custld @ out = \{in1\} \setminus \{in2\}))
nmageuTnenaisitenlaney e BDD30p6Project Faninda

try V input1? : [F BDD3R5 « pre BDD30Op6Project;
WaldAds prove by reduce duamsil

input1?\in \finset BDD3R5 \\

\implies

(\exists output!: \power \Iblot custName: CUSTNAME, vanNo: REG \rblot

@ output! \in \finset BDD3R6 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1? @ out.custName = in1.custName))

nsMAReL BDD3 KaeAnda

try BDD3 [op1input1? := CustomerData, op1input2? := BookingData,
op2classValue? := minivan, op3input1? := CustomerData,

op3input2? := BookingData, op4classValue? := Wagon];
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leldnda prove by reduce 1Eadail

bookld" \in BOOKID \\

\land bookld = bookld" \\

\land class' \in CLASSNAME \\

\land class = class' \\

\land custAddr' \in CUSTADDR \\

\land custAddr = custAddr' \\

\land custld" \in CUSTID \\

\land custld = custld" \\

\land custName' \in CUSTNAME \\

\land custName = custName' \\

\land endDate' \in DATE \\

\land endDate = endDate' \\

\land CustomerData \in \power \Iblot custAddr: CUSTADDR, custld: CUSTID,
custName: CUSTNAME \rblot \\

\land BookingData \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custld: CUSTID, endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op1output! \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custAddr: CUSTADDR, custld: CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land minivan \in CLASSNAME \\

\land op2input1? \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custAddr: CUSTADDR, custld: CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op2output! \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custAddr: CUSTADDR, custld: CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op3output! \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custAddr: CUSTADDR, custld: CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land Wagon \in CLASSNAME \\

\land op4input1? \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custAddr: CUSTADDR, custld: CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

105
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\land op4output! \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custAddr: CUSTADDR, custld: CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op5input1? \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custAddr: CUSTADDR, custld: CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op5input2? \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custAddr: CUSTADDR, custld: CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op5output! \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custAddr: CUSTADDR, custld: CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op6input1? \in \power \Iblot bookld: BOOKID, class: CLASSNAME,
custAddr: CUSTADDR, custld: CUSTID, custName: CUSTNAME,
endDate: DATE, startDate: DATE, vanNo: REG \rblot \\

\land op6output! \in \power \Iblot custName: CUSTNAME \rblot \\

\land startDate' \in DATE \\

\land startDate = startDate' \\

\land vanNo' \in REG \\

\land vanNo = vanNo' \\

\land CustomerData \in \finset Customer \\

\land BookingData \in \finset Booking \\

\land op1output! \in \finset BDD3R1 \\

\land op2input1?\in \finset BDD3R1 \\

\land op2output! \in \finset BDD3R2 \\

\land op3output! \in \finset BDD3R3 \\

\land op4input1?\in \finset BDD3R3 \\

\land op4output! \in \finset BDD3R4 \\

\land op5input1? \in \finset BDD3R2 \\

\land op5input2? \in \finset BDD3R4 \\

\land op5output! \in \finset BDD3R5 \\

\land op6input1? \in \finset BDD3R5 \\

\land op6output! \in \finset BDD3R6 \\

\land \Inot CustomerData = \{\} \\
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\land \Inot BookingData = \{\} \\
\land \Inot op2input1? = \{\} \\
\land \Inot op4input1? = \{\} \\
\land \Inot opBinput1? = \{\} \\
\land
(out\in opToutput! \land in1 \in CustomerData \land in2 \in BookingData \\
\land in1.custld = in2.custld \\
\implies out.custld = in1.custld \\
\land out.custName = in1.custName \\
\land out.custAddr = in1.custAddr \\
\land out.bookld = in2.bookld \\
\land out.startDate = in2.startDate \\
\land out.endDate = in2.endDate \\
\land out.class = in2.class \\
\land out.vanNo = in2.vanNo) \\
\land (out\_\_0\in op2output! \\
\land in1\_\_0\in op2input1? \\
\land in1\_\_0.class = minivan \\
\implies out\ \ 0 =in1\_\_0) \\
\land (out\_\_1 \in op3output! \\
\land in1\_\_1 \in CustomerData \\
\land in2\_\_0 \in BookingData \\
\land in1\_\_1.custld = in2\_\_0.custld \\
\implies out\_\_1.custld = in1\_\_1.custld \\
\land out\_\_1.custName = in1\_\_1.custName \\
\land out\_\_1.custAddr = in1\_\_1.custAddr \\
\land out\_\_1.bookld = in2\_\_0.bookld \\
\land out\_\_1.startDate = in2\_\_0.startDate \\
\land out\_\_1.endDate = in2\_\_0.endDate \\
\land out\_\_1.class = in2\_\_0.class \\
\land out\_\_1.vanNo = in2\_\_0.vanNo) \\
\land (out\_\_2 \in op4output! \\
\land in1\_\_2\in op4input1? \\
\land in1\_\_2.class \in CLASSNAME \\
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\land \Inot in1\_\_2.class = Wagon \\
\implies out\ _\_2 =in1\_\_2) \\

\land (out\_\_3\in \finset op5output! \\

\land in1\_\_3\in op5input1? \\

\land in2\_\_1 \in op5input2? \\

\land in1\_\_3.custName \in CUSTNAME \\

\land in2\_\_1.custName \in CUSTNAME \\

\land \Inot in1\_\_3.custName = in2\_\_1.custName \\
\implies out\_\_3 = \{in1\_\_3\}) \

\land (out\_\_4 \in op6output! \\

\land in1\_\_4 \in op6input1? \\

\implies out\_\_4.custName = in1\_\_4.custName)

o
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%BDDBEGIN

1:Select:Van:-:Van.class = "Minivan":2:NotFound
2:Count:1:-:-:Success:NotFound

%BDDEND

a o
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\begin{schema} {BDD4R1}
reg : REG \\
model : MODEL \\
class : CLASSNAME \\
\end{schema}

\begin{schema} {BDD4Op1Select}

input1? : \finset Van \\

classValue? : CLASSNAME \\

output! : \finset BDD4R1 \\
\where

input1? \neq \emptyset \\

\forall out : output!; inl : input1? | inl.class = classValue? @ out = inl \\
\end{schema}

\begin{schema} {BDD4Op2Count}
input1? : \finset BDD4R1 \\
output! : \nat \\

\where
input1? \neq \emptyset \\
output! = \# input1? \\

\end{schema}

\begin{zed}
BDD4 \defs \\
BDD4Op1Select [oplinputl?/inputl?, oplclassValue?/classValue?,
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oploutput!/output!] \semi \\
BDD40p2Count [op2inputl ?/inputl?, op2output!/output!] \\
\end{zed}

nsmageuinenisa¥raleulanew 1ae BDD4Op1Select AatiANda

try V input1? : [F Van; classValue? : CLASSNAME « pre BDD3Op2Select;
WaldAds prove by reduce luanail

input1?\in \finset Van \land classValue? \in CLASSNAME \\
\implies
(\exists output!: \power \Iblot class: CLASSNAME, model: MODEL, reg: REG \rblot
@ output! \in \finset BDD4R1 \land \Inot input1? = \{\} \land \\

(\forall out: output!; in1: input1? | in1.class = classValue? @ out = in1))
mamagaulaannsaiedenlaney 1 BDD40Op2Count FaeAnda

try Vinpuﬂ? :F BDD4R1 » pre BDD40Op2Count;
WaldAds prove by reduce Huasail

input1?\in \finset BDD4R1 \\

\implies

\# input1? \geq 0 \land \Inot input1? = \{\}

nsnAReY BDD4 KaeAndd

try BDD4 [op1input1? := VanData, op1classValue? := Minivan];

o4& prove by reduce Euasail

Minivan \in CLASSNAME \\

\land VanData \in \power \Iblot class: CLASSNAME, model: MODEL, reg: REG \rblot \\
\land op1output! \in \power \Iblot class: CLASSNAME, model: MODEL, reg: REG \rblot \\
\land op2input1? \in \power \Iblot class: CLASSNAME, model: MODEL, reg: REG \rblot \\
\land op2input1? \in \finset BDD4R1 \land op2output! = \# op2input1? \\

\land \# op2input1? \in \num \land VanData \in \finset Van \\

\land op1output! \in \finset BDD4R1 \land \Inot VanData = \{\} \land \# op2input1? \geq 0 \\
\land \Inot op2input1? = \{\} \land

(out\in op1output! \land in1 \in VanData \land in1.class = Minivan \\

\implies

out =in1)

o
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%BDDBEGIN
1:Insert:Customer:-:-:Success:NotFound
%BDDEND
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\begin{schema} {BDD5Op1Init}
\Delta CustomerExt \\
\where
customerSet' = \emptyset \\
customerKey' = \emptyset \\
customerAtt' = \emptyset \\
\end{schema}

\begin{schema} {BDD5Op2Insert}
\Delta CustomerExt \\
customerKey? : CUSTID \\
newValue? : Customer \\
\where
customerKey? \notin \dom customerAtt \\
customerSet' = customerSet \cup \{ newValue? \}
\end{schema}

\begin{zed}
BDDS \defs \\
BDD5Op1Init \semi \\

BDDS5Op2Insert [op2customerKey?/customerKey?, op2newValue?/newValue?] \\

\end{zed}

nmeaaulagnisaireeulanew 189 BDD5Op Init FaeANds

try V' CustomerExt » pre BDD50p1Init;
WaldAnds prove by reduce onaansiflu True

msmaaaulaanisairedeulanew 1ae BDD5Op2Insert AaaAda

try V' CustomerExt; customerKey? : CUSTID; newValue? : « pre BDD50pZ2insert;
WaldA1ds prove by reduce duasail

customerSet \in \finset Customer \land customerKey \in \finset CUSTID \\

\land customerAtt \in CUSTID \pfun Customer \\

\land customerKey? \in CUSTID \land newValue? \in Customer \land \\

(\forall customer1: Customer; customer2: Customer

| customer1 \in customerSet \land customer2 \in customerSet \\
\land \Inot customer1 = customer2

@ (customer1.custld \in CUSTID \land customer2.custld \in CUSTID \land
\Inot customer1.custld = customer2.custld)) \land \\
\land \dom customerAtt \in \power customerKey \\

\implies

(\exists customerAtt': \power (CUSTID \cross \Iblot custAddr: CUSTADDR,
custld: CUSTID, custName: CUSTNAME \rblot)
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@ (\exists customerKey': \power CUSTID
@ customerKey' \in \finset CUSTID \land \\
customerAtt' \in CUSTID \pfun Customer \land \\
(\forall customer1\_\_0: Customer; customer2\_\_0: Customer
| \Inot customer1\_\_0 = customer2\_\_0 \\
\land (customer1\_\_0 \in customerSet \\
\lor customer1\_\_0 = newValue?) \\
\land (customer2\_\_0 \in customerSet \\
\lor customer2\_\_0 = newValue?)
@ (customer1\_\_0.custld \in CUSTID \land \\
customer2\ \_0.custld \in CUSTID \land \\
\Inot customer1\_\_0.custld = customer2\_\_0.custld))
\land \dom customerAtt' \in \power customerKey' \\
\land \Inot customerKey? \in \dom customerAtt))
nsmaReL BDDS faeindd
try BDD5 [op2customerKey? := CustomerKeyData, op2newValue? := CustomerData];
e ldmds prove by reduce Euasail
customerAtt \in \power (CUSTID \cross \Iblot custAddr: CUSTADDR, custld: CUSTID,
custName: CUSTNAME \rblot) \\
\land customerAtt' \in \power (CUSTID \cross \Iblot custAddr: CUSTADDR,
custld: CUSTID, custName: CUSTNAME \rblot) \\
\land customerKey \in \power CUSTID \\
\land customerKey' \in \power CUSTID \\
\land customerSet \in \power \Iblot custAddr: CUSTADDR, custid: CUSTID,
custName: CUSTNAME \rblot \\
\land CustomerData \in \Iblot custAddr: CUSTADDR, custld: CUSTID,
custName: CUSTNAME \rblot \\
\land CustomerData \in Customer \\
\land customerSet' = \{CustomerData\} \\
\land CustomerKeyData \in CUSTID \\
\land customerSet \in \finset Customer \\
\land customerKey \in \finset CUSTID \\
\land customerAtt \in CUSTID \pfun Customer \\
\land customerKey' \in \finset CUSTID \\
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\land customerAtt' \in CUSTID \pfun Customer \\
\land \dom customerAtt \in \power customerKey \\
\land \dom customerAtt' \in \power customerKey' \\
\land ( customer1 \in Customer \\
\land customer2 \in Customer \\
\land customer1 \in customerSet \\
\land customer2 \in customerSet \\
\land \Inot customer1 = customer2 \\
\implies
customer1.custld \in CUSTID \land customer2.custld \in CUSTID \land \\

\Inot customer1.custld = customer2.custld)
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(Selling System)

uwindiapumauynsudeyaessyuuanedum Sy Ae

Entity Name:Attribute Name:Data Type:Key:<FK Entity-Attribute>:<CS Constraint>

TaaisaaviBuauiindiopunaunynsudieyaaasssunmedudn fil

Customer:creditNo:CREDITNO:PK
Customer:custName:NAME:NK
Customer:custAddr:ADDR:NK
Customer:creditExpire:DATE:NK
Customer:custPoint:\num:NK:CS \geq 0
Customer:custPaid:\num:NK:CS \geq 0
Customer:custTel:TEL:NK
Customer:custTax:TAXID:NK
Supplier:supplierld:SUPPID:PK
Supplier:supplierName:SUPPNAME:NK
Supplier:supplierAddr:ADDR:NK
Supplier:supplierTel:TEL:NK
Supplier:supplierFax:TEL:NK
Cargo:goodsId:GOODSID:PK
Cargo:goodsName:GOODSNAME:NK
Cargo:supplierld:SUPPID:NK:FK Supplier-supplierld
Cargo:safetyStock:\num:NK:CS \geq 0
Cargo:goodsStatus:GOODSSTAUTS:NK
Cargo:goodsCmment: COMMENT:NK
Cargo:onHandGoods:\num:NK:CS \geq 0
Catalog:catalogld:CATID:PK
Catalog:goodsId:GOODSID:PK
Catalog:goodsPoint:\num:NK:CS \geq 0
Catalog:goodsPrice:\num:NK
Catalog:pointRef:\num:NK:CS \geq 0
Catalog:priceRef:\num:NK

Officer:officerld: OFFID:PK
Officer:officerName:NAME:NK
Officer:officerAddr:ADDR:NK
Officer:officerTel: TEL:NK
Selling:sellld:SELLID:PK

Selling:credit: CREDITNO:NK:FK Customer-creditNo
Selling:receiveName:NAME:NK
Selling:receiveAddr:ADDR:NK
Selling:orderDate:DATE:NK

Selling:officerld: OFFID:NK:FK Officer-officerld
Selling:togetherFlag:BOOLEAN:NK
Selling:catalogld: CATID:NK:FK Catalog-catalogld
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GoodsInSelling:sellld:SELLID:PK:FK Selling-sellld
GoodsInSelling:goodsId: GOODSID:PK:FK Cargo-goodsld
GoodsInSelling:sellType:SELLTYPE:NK
GoodsInSelling:quantity:\nat:NK
GoodsInSelling:sellPoint:\num:NK:CS \geq 0
GoodsInSelling:sellMoney:\num:NK:CS \geq 0
GoodsInSelling:catalogld: CATID:NK:FK Catalog-catalogld
GoodsInSelling:sentFlag:BOOLEAN:NK
GoodsInSelling:sentDate:DATE:NK
BackOrder:sellld:SELLID:PK:FK Selling-sellld
BackOrder:goodsId:GOODSID:PK:FK Cargo-goodsld
BackOrder:sellType:SELLTYPE:NK
BackOrder:quantity:\nat:NK
BackOrder:sellPoint:\num:NK:CS \geq 0
BackOrder:sellMoney:\num:NK:CS \geq 0
BackOrder:catalogld:CATID:NK
Buying:orderIld:ORDERID:PK

Buying:goodsId: GOODSID:PK:FK Cargo-goodsld
Buying:buyQuantity:\nat:NK
Buying:pricePerUnit:\num:NK:CS \geq 0
Buying:orderDate:DATE:NK
Buying:sendDate:DATE:NK
Buying:orderOfficer:OFFID:NK:FK Officer-officerld
Buying:receiverOfficer:OFFID:NK:FK Officer-officerld
Buying:orderComment: COMMENT:NK
Buying:receiveFlag:BOOLEAN:NK

uwindaanunawynsnaudniuseesszuueduins Aztuuy Ae

Relation Name:Entity 1:Entity 2:Relation Type

v o

TnedseaziBuauiiudioaunauynsuanudiniuiresssunmadudn fail

CusSel:Customer:Selling:1-m
OffSel:Officer:Selling:1-m
OffBuy:Officer:Buying:1-m
CatSel:Catalog:Selling:1-m
CatGood:Catalog:GoodsInSelling:1-m
CatBack:Catalog:BackOrder:1-m
SelGood:GoodsInSelling:Selling:m-1
SelBack:BackOrder:Selling:m-1
CarBack:BackOrder:Cargo:m-1
CatCar:Catalog:Cargo:m-1
SupCar:Cargo:Supplier:m-1
CarGood:Cargo:GoodsInSelling:1-m
CarBuy:Cargo:Buying:1-m

¥ o Y oA
TANNUALTATBITLULUNERUAN HAT

\begin{zed}
[CREDITNO, NAME, ADDR, DATE, TEL, TAXID, \\

SUPPID, SUPPNAME, GOODSID, GOODSNAME, GOODSSTATUS, \\
COMMENT, CATID, OFFID, SELLID, SELLTYPE, ORDERID ] \\
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\end{zed}

\begin{zed}
BOOLEAN ::= True | False \\
\end{zed}

\begin{schema} {Customer}
creditNo : CREDITNO \\
custName : NAME \\
custAddr : ADDR \\
creditExpire : DATE \\
custPoint : \num \\
custPaid : \num \\
custTel : TEL \\
custTax : TAXID \\

\where
custPoint \geq o \\

custPaid \geq o \\
\end{schema}

\begin{schema} {Supplier}
supplierld : SUPPID \\
supplierName : SUPPNAME \\
supplierAddr : ADDR \\
supplierTel : TEL \\
supplierFax : TEL \\
\end{schema}

\begin{schema} {Cargo}
goodsld : GOODSID \\
goodsName : GOODSNAME \\
supplierld : SUPPID \\
safetyStock : \num \\
goodsStatus : GOODSSTATUS \\
goodsComment : COMMENT \\
onHandGoods : \num \\

\where
safetyStock \geq o \\

onHandGoods \geq o \\
\end{schema}

\begin{schema} {Catalog}
catalogld : CATID \\
goodsld : GOODSID \\
goodsPoint : \num \\
goodsPrice : \num \\
pointRef : \num \\
priceRef : \num \\

\where
goodsPoint \geq 0 \\

pointRef \geq o \\
\end{schema}

\begin{schema} {Officer}
officerld : OFFID \\
officerName : NAME \\
officerAddr : ADDR \\
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officerTel : TEL \\

\end{schema}

\begin{schema} {Selling}

sellld : SELLID \\

credit : CREDITNO \\
receiveName : NAME \\
receiveAddr : ADDR \\
receiveTel : TEL \\
orderDate : DATE \\
officerld : OFFID \\
togetherFlag : BOOLEAN \\
catalogld : CATID \\

\end{schema}

\begin{schema} {GoodsInSelling}

\where

sellld : SELLID \\
goodsId : GOODSID \\
sellType : SELLTYPE \\
quantity : \nat \\
sellPoint : \num \\
sellMoney : \num \\
catalogld : CATID \\
sentFlag : BOOLEAN \\
sentDate : DATE \\

sellPoint \geq o \\
sellMoney \geq o \\

\end{schema}

\begin{schema} {BackOrder}

\where

sellld : SELLID \\
goodsId : GOODSID \\
sellType : SELLTYPE \\
quantity : \nat \\
sellPoint : \num \\
sellMoney : \num \\
catalogld : CATID \\

sellPoint \geq o \\
sellMoney \geq 1 \\

\end{schema}

\begin{schema} {Buying}

\where

orderld : ORDERID \\

goodsId : GOODSID \\
buyQuantity : \nat \\
pricePerUnit : \num \\
orderDate : DATE \\

sendDate : DATE \\
orderOfficer : OFFID \\
receiveOfficer : OFFID \\
orderComment : COMMENT \\
receiveFlag : BOOLEAN \\

pricePerUnit \geq o\

\end{schema}
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\begin{schema} {CustomerExt}
customerSet : \finset Customer \\
customerKey : \finset CREDITNO \\
customerAtt : CREDITNO \pfun Customer \\
\where

\forall customer1, customerz : Customer \\
| customer1 \in customerSet \land customer2 \in customerSet \land \\
customer1 \neq customer2 @ customeri.creditNo \neq customer2.creditNo \\

\dom customerAtt \subseteq customerKey \\
\end{schema}

\begin{schema} {SupplierExt}
supplierSet : \finset Supplier \\
supplierKey : \finset SUPPID \\
supplierAtt : SUPPID \pfun Supplier
\where
\forall supplier1, supplier2: Supplier \\

| supplier1 \in supplierSet \land supplier2 \in supplierSet \land \\
suppliert \neq supplier2 @ supplier.supplierld \neq supplierzsupplierld \\

\dom supplierAtt \subseteq supplierKey \\
\end{schema}

\begin{schema} {CargoExt}
cargoSet : \finset Cargo \\
cargoKey : \finset GOODSID \\
cargoAtt : GOODSID \pfun Cargo \\
\where
\forall cargo1, cargo2: Cargo \\

| cargo1 \in cargoSet \land cargo2 \in cargoSet \land cargo1 \neq cargo2 \\

@ cargo1.goodsld \neq cargoz.goodsld \\

\forall cargoVarz: Cargo \\

@ (\exists supplierVar1 : Supplier @ cargoVarz.supplierld = supplierVar1.supplierld) \\

\dom cargoAtt \subseteq cargoKey \\
\end{schema}

\begin{schema} {CatalogExt}
catalogSet : \finset Catalog \\
catalogKey : \finset (CATID \cross GOODSID) \\
catalogAtt : (CATID \cross GOODSID) \pfun Catalog \\
\where
\forall catalog1, catalog2: Catalog \\

| catalog \in catalogSet \land catalogz \in catalogSet \land catalog1 \neq catalogz \\
@ catalogn.catalogld \neq catalog.catalogld \lor \\
catalog1.goodsId \neq catalog2 goodsId \\
\forall catalogVar2: Catalog \\
@ (\exists cargoVar : Cargo @ catalogVar2.goodsId = cargoVar1.goodsId) \\

\dom catalogALtt \subseteq catalogKey \\
\end{schema}

\begin{schema} {OfficerExt}
officerSet : \finset Officer \\
officerKey : \finset OFFID \\
officerAtt : OFFID \pfun Officer \\
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\where
\forall officer1, officer2: Officer \\

| officer \in officerSet \land officer2 \in officerSet \land officer1 \neq officer2 \\
@ officer.officerld \neq officer2.officerld \\

\dom officerAtt \subseteq officerKey \\
\end{schema}

\begin{schema} {SellingExt}
sellingSet : \finset Selling \\
sellingKey : \finset SELLID \\
sellingAtt : SELLID \pfun Selling \\
\where
\forall selling1,selling2: Selling \\

| selling1 \in sellingSet \land selling2 \in sellingSet \land selling1 \neq selling2 \\

@ selling1.sellld \neq selling2.sellld \\

\forall sellingVar2: Selling \\

@ (\exists customerVar1: Customer @ sellingVarz.credit = customerVar1.creditNo) \\
\forall sellingVarz: Selling \\

@ (\exists officerVar1 : Officer @ sellingVarz.officerld = officerVar1.officerld) \\
\forall sellingVar2: Selling \\

@ (\exists catalogVar1 : Catalog @ sellingVarz.catalogld = catalogVar1.catalogld) \\

\dom sellingAtt \subseteq sellingKey \\
\end{schema}

\begin{schema} {GoodsInSellingExt}
goodsInSellingSet : \finset GoodsInSelling \\
goodsInSellingKey : \finset (SELLID \cross GOODSID) \\
goodsInSellingAtt : (SELLID \cross GOODSID) \pfun GoodsInSelling \\
\where
\forall goodsInSelling1, goodsInSellingz : GoodsInSelling \\

| goodsInSelling1 \in goodsInSellingSet \land \\
goodsInSelling2 \in goodsInSellingSet \land \\
goodsInSelling1 \neq goodsInSelling2 \\
@ goodsInSelling1.sellld \neq goodsInSelling2.sellld \lor \\
goodsInSelling1.goodsld \neq goodsInSelling2.goodsId \\
\forall goodsInSellingVar2: GoodsInSelling \\
@ (\exists sellingVar1: Selling @ goodsInSellingVarz.sellld = sellingVar1.sellld) \\
\forall goodsInSellingVar2: GoodsInSelling \\
@ (\exists cargoVar1 : Cargo @ goodsInSellingVar2.goodsld = cargoVar1.goodsId) \\
\forall goodsInSellingVar2: GoodsInSelling \\
@ (\exists catalogVar1: Catalog \\
@ goodsInSellingVarz.catalogld = catalogVari.catalogld) \\

\dom goodsInSellingAtt \subseteq goodsInSellingKey \\
\end{schema}

\begin{schema} {BackOrderExt}
backOrderSet : \finset BackOrder \\
backOrderKey : \finset (SELLID \cross GOODSID) \\
backOrderAtt : (SELLID \cross GOODSID) \pfun BackOrder \\
\where
\forall backOrder1, backOrder2: BackOrder \\

| backOrder1 \in backOrderSet \land backOrder2 \in backOrderSet \land \\
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backOrder1 \neq backOrder2 \\
@ backOrder1.goodsId \neq backOrder2.goodsId \lor \\
backOrder1.sellld \neq backOrderz.sellld \\
\forall backOrderVar2: BackOrder \\
@ (\exists sellingVar1 : Selling @ backOrderVarz.sellld = sellingVari.sellld) \\
\forall backOrderVar2: BackOrder \\
@ (\exists cargoVar1: Cargo @ backOrderVar2.goodsld = cargoVar1.goodslId) \\
\forall backOrderVarz: BackOrder \\
@ (\exists catalogVar1: Catalog
@ backOrderVar2.catalogld = catalogVar1.catalogld) \\

\dom backOrderAtt \subseteq backOrderKey \\
\end{schema}

\begin{schema} {BuyingExt}
buyingSet : \finset Buying \\
buyingKey : \finset (ORDERID \cross GOODSID) \\
buyingAtt : (ORDERID \cross GOODSID) \pfun Buying \\

\where
\forall buying1, buying2: Buying \\
| buying1 \in buyingSet \land buying2 \in buyingSet \land buying1 \neq buying2 \\
@ buying1.goodsld \neq buying2.goodsId \lor buying1.orderld \neq buyingz orderld \\
\forall buyingVarz: Buying \\
@ (\exists officerVar1 : Officer @ buyingVar2.orderOfficer = officerVar1.officerld) \\
\forall buyingVar2: Buying @ \\
(\exists officerVar1 : Officer @ buyingVarzreceiveOfficer = officerVar1.officerld) \\
\forall buyingVar2: Buying \\
@ (\exists cargoVar1 : Cargo @ buyingVar2.goodsId = cargoVar1.goodsId) \\
\dom buyingArtt \subseteq buyingKey \\
\end{schema}

\begin{schema} {RelationshipCusSel}

cusSel : \finset (Customer \cross Selling)
\where

\forall cusSel1,cusSel2: cusSel \\

@ second~cusSelt = second~cusSel2 \implies first~cusSel1 = first~cusSel2 \\
\end{schema}

\begin{schema} {RelationshipOffSel}

offSel : \finset (Officer \cross Selling)
\where

\forall offSel1,offSel2: offSel \\

@ second~offSel1 = second~offSel2 \implies first~offSel: = first~offSelz \\
\end{schema}

\begin{schema} {RelationshipOffBuy}
offBuy : \finset (Officer \cross Buying)
\where
\forall offBuy1,0ffBuy2: offBuy \\
@ second~offBuy1 = second~offBuy2 \implies first~offBuy1 = first~offBuy2 \\

\end{schema}

\begin{schema} {RelationshipCatSel}
catSel : \finset (Catalog \cross Selling)
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\where

\forall catSel1,catSel2: catSel \\

@ second~catSel1 = second~catSel2 \implies first~catSel1 = first~catSel2 \\
\end{schema}

\begin{schema} {RelationshipCatGood}
catGood : \finset (Catalog \cross GoodsInSelling)
\where

\forall catGood1,catGood2 : catGood \\
@ second~catGood1 = second~catGoodz \implies first~catGood: = first~catGood2
\end{schema}

\begin{schema} {RelationshipCatBack}
catBack : \finset (Catalog \cross BackOrder)
\where
\forall catBack1,catBackz: catBack \\
@ second~catBack1 = second~catBackz \implies first~catBacki = first~catBack2

\end{schema}

\begin{schema} {RelationshipSelGood}
selGood : \finset (GoodsInSelling \cross Selling)
\where
\forall selGood1,selGood2: selGood \\
@ first~selGood: = first~selGoodz \implies second~selGood1 = second~selGood2

\end{schema}

\begin{schema} {RelationshipSelBack}
selBack : \finset (BackOrder \cross Selling)
\where
\forall selBack1,selBackz: selBack \\
@ first~selBack = first~selBackz \implies second~selBack1 = second~selBacka

\end{schema}

\begin{schema} {RelationshipCarBack}
carBack : \finset (BackOrder \cross Cargo)
\where
\forall carBack1,carBack2: carBack \\
@ first~carBack1 = first~carBackz \implies second~carBack1 = second~carBack2

\end{schema}

\begin{schema} {RelationshipCarCat}

carCat : \finset (Catalog \cross Cargo)
\where

\forall carCat1,carCat2: carCat \\

@ first~carCat1 = first~carCat2 \implies second~carCat1 = second~carCat2
\end{schema}

\begin{schema} {RelationshipSupCar}

supCar : \finset (Cargo \cross Supplier)
\where

\forall supCar1,supCar2: supCar \\

@ first~supCar1 = first~supCarz \implies second~supCar1 = second~supCar2
\end{schema}

\begin{schema} {RelationshipCarGood}
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carGood : \finset (Cargo \cross GoodsInSelling)
\where

\forall carGood1,carGoodz: carGood \\

@ second~carGood1 = second~carGoodz \implies first~carGood1 = first~carGood2
\end{schema}

\begin{schema} {RelationshipCarBuy}
carBuy : \finset (Cargo \cross Buying)
\where
\forall carBuy1,carBuy2: carBuy \\

@ second~carBuy1 = second~carBuy2 \implies first~carBuy1 = first~carBuy2
\end{schema}

\begin{zed}
Response ::= Success | NotFound \\
\end{zed}

\begin{schema} {Success}
r! : Response \\
\where
r! = Success \\
\end{schema}

\begin{schema} {NotFound}
r! : Response \\
\where
r! = NotFound \\
\end{schema}

a - 0 w & - o &
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%BDDBEGIN

1:Project:Catalog:-:goodsPoint:2:NotFound
2:All:Customer:1:Customer,custPoint < 1.goodsPoint:5:NotFound
3:Project:Catalog:-:pointRef:4:NotFound
4:Any:Customer:3:Customer,custPoint >= 3.priceRef:5:NotFound
5:Intersect:2:4:-:Success:NotFound

%BDDEND

a o
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\begin{schema} {BDDIRI1}
goodsPoint : \num \\
\end{schema}

\begin{schema} {BDD1OplProject}

input1? : \finset Catalog \\

output! : \finset BDD1R1 \\
\where

inputl? \neq \emptyset \\

\forall out : output!; in1 : input1? @ out.goodsPoint = inl.goodsPoint \\
\end{schema}

\begin{schema} {BDD1R2}
creditNo : CREDITNO \\
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custName : NAME \\
custAddr : ADDR \\
creditExpire : DATE \\
custPoint : \num \\
custPaid : \num \\
custTel : TEL \\
custTax : TAXID \\

\end{schema}

\begin{schema} {BDD10Op2All}

\where

input1? : \finset Customer \\
input2? : \finset BDDIRI \\
output! : \finset BDD1R2 \\

inputl? \neq \emptyset \\
input2? \neq \emptyset \\
\forall out : output!; inl: input1? \\

| (\forall il : inputl?; i2 : input2? | il.custPoint < i2.goodsPoint @ true ) \\

@ out = inl \\

\end{schema}

\begin{schema} {BDD1R3}

pointRef : \num \\

\end{schema}

\begin{schema} {BDD10Op3Project}

\where

input1? : \finset Catalog \\
output! : \finset BDD1R3 \\

input1? \neq \emptyset \\
\forall out : output!; inl : input1? @ out.pointRef = inl.pointRef \\

\end{schema}

\begin{schema} {BDD1R4}

creditNo : CREDITNO \\
custName : NAME \\
custAddr : ADDR \\
creditExpire : DATE \\
custPoint : \num \\
custPaid : \num \\
custTel : TEL \\

custTax : TAXID \\

\end{schema}

\begin{schema} {BDD10p4Any}

\where

input1? : \finset Customer \\
input2? : \finset BDD1R3 \\
output! : \finset BDD1R4 \\

inputl? \neq \emptyset \\

input2? \neq \emptyset \\

\forall out : output!; inl: input1? \\

| (\exists il : input1?; i2 : input2? | il.custPoint < i2.pointRef @ true ) \\
@ out = inl \\

\end{schema}

\begin{schema} {BDD1RS5}

creditNo : CREDITNO \\
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custName : NAME \\
custAddr : ADDR \\
creditExpire : DATE \\
custPoint : \num \\
custPaid : \num \\
custTel : TEL \\
custTax : TAXID \\
\end{schema}

\begin{schema} {BDD1OpS5Intersect}

\Xi BDD1R2 \\

\Xi BDD1R4 \\

input1? : \finset BDD1R2 \\

input2? : \finset BDD1R4 \\

output! : \finset BDD1RS \\
\where

\theta BDD1R2 = \theta BDD1R4 \\

\forall out : output!; inl: input1?; in2 : input2? @ out =\{ inl \} \cap \{ in2 \}
\end{schema}

\begin{zed}
BDD1 \defs \\
BDD10Op!1Project [oplinput]?/inputl?, oploutput!/output!] \semi \\
BDD10p2All [op2input?/input1?, oploutput!/input2?, op2output!/output!] \semi \\
BDD10p3Project [op3inputl ?/inputl?, op3output!/output!] \semi \\
BDD10p4Any [op4input?/inputl?, op3output?/input2?, op4output!/output!] \semi \\
BDD10OpSIntersect [op2output?/inputl ?, op4output?/input2?, opSoutput!/output!] \\
\end{zed}

nmageulagnisa¥rsleulaniow 189 BDD10p1Project fiaaiAnds

try V/nput1? :F Catalog ° pre BDD10p1Project;
WaldAds prove by reduce duamsil

input1?\in \finset Catalog \\
\implies
(\exists output!: \power \Iblot goodsPoint: \num \rblot
@ output! \in \finset BDD1R1 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1? @ out.goodsPoint = in1.goodsPoint))
managauiaannsaiedelaniew 1 BDD10p2All Faednda

try Vinpuﬁ? : [F customer; input2? : F BDD1R? » pre BDD10p2All;
WaldAds prove by reduce éuassil

input1?\in \finset Customer \land input2? \in \finset BDD1R1 \\

\implies

(\exists output!: \power \Iblot creditExpire: DATE, creditNo: CREDITNO, custAddr: ADDR,
custName: NAME, custPaid: \num, custPoint: \num, custTax: TAXID, custTel: TEL
\rblot

@ output! \in \finset BDD1R2 \land \Inot input1? = \{\} \land \Inot input2? = \{\} \land \\
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(\forall out: output!; in1: input1? @ out = in1))
nmaaaulnanisa¥relaulanen 1ae BDD10p3Project AaaiAnds

try V/nput1 ?:F Catalog * pre BDD10p3Project;
leldmda prove by reduce Eunsail

input1?\in \finset Catalog \\

\implies

(\exists output!: \power \Iblot pointRef: \num \rblot

@ output! \in \finset BDD1R3 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1? @ out.pointRef = in1.pointRef))

nsmagaLlnansaeitenlanion 1es BDD10p4Any FaRnds

tly V/nput1 ? : [F customer; /nput2? [F BDD1R3 » e pre BDD10p4Any;
dlel¥Ada prove by reduce Euasail

input1? \in \finset Customer \land input2? \in \finset BDD1R3 \\

\implies

(\exists output!: \power \Iblot creditExpire: DATE, creditNo: CREDITNO, custAddr: ADDR,
custName: NAME, custPaid: \num, custPoint: \num, custTax: TAXID, custTel: TEL
\rblot

@ output! \in \finset BDD1R4 \land \Inot input1? = \{\} \land \Inot input2? = \{\} \land \\
(\forall out: output!; in1: input1? | \exists i1: input1?
@ \exists i2: input2? @ i1.custPoint < i2.pointRef @ out = in1))

mamageulaannsaiedevlaney 1eq BDD10p5Intersect FoAnds

try V' BDD1R2; BDD1R4; input1? : [F BDD1R2; input2? : [F BDD1R4;
e pre BDD20OpbIntersect;
WaldAds prove by reduce duamail

creditNo \in CREDITNO \land custName \in NAME \\
\land custAddr \in ADDR \land creditExpire \in DATE \\
\land custPoint \in \num \land custPaid \in \num \\
\land custTel \in TEL \land custTax \in TAXID \\
\land input1?\in \finset BDD1R2 \land input2? \in \finset BDD1R4 \\

\implies

(\exists output!: \power \Iblot creditExpire: DATE, creditNo: CREDITNO, custAddr: ADDR,
custName: NAME, custPaid: \num, custPoint: \num, custTax: TAXID, custTel: TEL
\rblot

@ output! \in \finset BDD1R5 \land \\

(\forall out: \finset output!; in1: input1?; in2: input2? \\



@ in1.creditNo = in2.creditNo))
nsmmadeL BDD1 FaeAnda
try BDD1 [op1input1? = CatalogData, op2input1? := CustomerData,
op3input1? := CatalogData, op4input1? := CustomerData];

e l¥mda prove by reduce Bunsail

creditExpire’ \in DATE \\

\land creditExpire = creditExpire’ \\

\land creditNo' \in CREDITNO \\

\land creditNo = creditNo" \\

\land custAddr' \in ADDR \\

\land custAddr = custAddr' \\

\land custName' \in NAME \\

\land custName = custName' \\

\land custPaid" \in \num \\

\land custPaid = custPaid' \\

\land custPoint' \in \num \\

\land custPoint = custPoint' \\

\land custTax" \in TAXID \\

\land custTax = custTax' \\

\land custTel' \in TEL \\

\land custTel = custTel' \\

\land

CatalogData

\in \power \Iblot catalogld: CATID, goodsld: GOODSID, goodsPoint: \num,

goodsPrice: \num, pointRef: \num, priceRef: \num \rblot \\
\land op1output! \in \power \Iblot goodsPoint: \num \rblot \\
\land CustomerData
\in \power \Iblot creditExpire: DATE, creditNo: CREDITNO, custAddr: ADDR,

custName: NAME, custPaid: \num, custPoint: \num,
custTax: TAXID, custTel: TEL \rblot \\

\land op2input2? \in \power \Iblot goodsPoint: \num \rblot \\

\land op2output!

\in \power \Iblot creditExpire: DATE, creditNo: CREDITNO, custAddr: ADDR,

custName: NAME, custPaid: \num, custPoint: \num,

custTax: TAXID, custTel: TEL \rblot \\

125
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\land op3output! \in \power \Iblot pointRef: \num \rblot \\
\land op4input2? \in \power \Iblot pointRef: \num \rblot \\
\land op4output!
\in \power \Iblot creditExpire: DATE, creditNo: CREDITNO, custAddr: ADDR,
custName: NAME, custPaid: \num, custPoint: \num,
custTax: TAXID, custTel: TEL \rblot \\
\land op5input1?
\in \power \Iblot creditExpire: DATE, creditNo: CREDITNO, custAddr: ADDR,
custName: NAME, custPaid: \num, custPoint: \num,
custTax: TAXID, custTel: TEL \rblot \\
\land op5input2?
\in \power \Iblot creditExpire: DATE, creditNo: CREDITNO, custAddr: ADDR,
custName: NAME, custPaid: \num, custPoint: \num,
custTax: TAXID, custTel: TEL \rblot \\
\land op5output!
\in \power \Iblot creditExpire: DATE, creditNo: CREDITNO, custAddr: ADDR,
custName: NAME, custPaid: \num, custPoint: \num,
custTax: TAXID, custTel: TEL \rblot \\
\land CatalogData \in \finset Catalog \\
\land op1output! \in \finset BDD1R1 \\
\land CustomerData \in \finset Customer \\
\land op2input2? \in \finset BDD1R1 \\
\land op2output! \in \finset BDD1R2 \\
\land op3output! \in \finset BDD1R3 \\
\land op4input2? \in \finset BDD1R3 \\
\land op4output! \in \finset BDD1R4 \\
\land op5input1?\in \finset BDD1R2 \\
\land op5input2? \in \finset BDD1R4 \\
\land op5output! \in \finset BDD1R5 \\
\land \Inot CatalogData = \{\} \\
\land \Inot CustomerData = \{\} \\
\land \Inot op2input2? = \{\} \\
\land \Inot op4input2? = \{\} \\

\land ( out \in opToutput! \\
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\land in1\in CatalogData \\
\implies out.goodsPoint = in1.goodsPoint) \\
\land ( out\_\_0\in op2output! \\
\land in1\_\_0 \in CustomerData \\
\implies out\_\_0 =in1\_\_0) \\
\land ( out\_\_1\in op3output! \\
\land in1\_\_1\in CatalogData \\
\implies out\_\_1.pointRef = in1\_\_1.pointRef) \\
\land ( out\_\_2 \in op4output! \\
\land in1\_\_2 \in CustomerData \\
\land i1 \in CustomerData \\
\land i2 \in op4input2? \\
\land i1.custPoint < i2.pointRef \\
\implies out\ \_2 =in1\_\_2) \\
\land ( out\_\_3\in \finset op5output! \\
\land in1\_\_3 \in op5input1? \\
\land in2 \in op5input2? \\
\land in1\_\_3.creditNo \in CREDITNO \\
\land in2.creditNo \in CREDITNO \\
\land \Inot in1\_\_3.creditNo = in2.creditNo \\
\implies out\ \_3 = \{\})
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%BDDBEGIN
1:Project:Customer:-:custPoint:2:NotFound
2:Min:1:-:-:Success:NotFound

%BDDEND

o
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\begin{schema} {BDD2R1}
custPoint : \num \\
\end{schema}

\begin{schema} {BDD2Op1Project}

input1? : \finset Customer \\

output! : \finset BDD2R1 \\
\where

input1? \neq \emptyset \\

\forall out : output!; inl : inputl? @ out.custPoint = inl.custPoint \\
\end{schema}
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\begin{schema} {BDD20p2Min}

\Xi BDD2R1 \\

output! : \num
\where

\forall in1 : \finset BDD2R1 \\

| in] \neq \emptyset \land output! = min \{ custPoint \} @ true
\end{schema}

\begin{zed}
BDD2 \defs \\
BDD20p1Project [oplinputl ?/inputl?, oploutput!/output!] \semi \\
BDD20p2Min [op2output!/output!] \\

\end{zed}

nmagevinenisairaRaulariew 1a9 BDD20p1Project fintiAnda

try Vinpuﬂ 7 : [F customer « pre BDD20Op1Project;
HaldAda prove by reduce uanail

input1?\in \finset Customer \\

\implies

(\exists output!: \power \Iblot custPoint: \num \rblot

@ output! \in \finset BDD2R1 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1? @ out.custPoint = in1.custPoint))

nsmagaLlaensaiitenlarien 189 BDD20p2Min Faudnds

try V' BDD2R1 » pre BDD20p2Min;
WaldAda prove by reduce 1uanatl

custPoint \in \num \\

\implies

(\exists output!: \num @ (\forall in1: \finset BDD2R1 | \Inot in1 = \{\} @ output! = custPoint))

nsmageu BDD2 AanAndd

try BDD2 [op1input1? := CustomerData];
e ldmda prove by reduce Buassi]
custPoint' \in \num \\

\land custPoint = custPoint' \\

\land CustomerData

\in \power \Iblot creditExpire: DATE, creditNo: CREDITNO, custAddr: ADDR,

custName: NAME, custPaid: \num, custPoint: \num,
custTax: TAXID, custTel: TEL \rblot \\
\land op1output! \in \power \Iblot custPoint: \num \rblot \\

\land op2output! \in \num \\
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\land CustomerData \in \finset Customer \\
\land op1output! \in \finset BDD2R1 \\
\land \Inot CustomerData = \{\} \\
\land ( out \in op1output! \\
\land in1 \in CustomerData \\
\implies out.custPoint = in1.custPoint) \\
\land ( in1\_\_0\in \finset BDD2R1 \\
\land \Inot in1\_\_0 = \{\} \\

\implies op2output! = custPoint)
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%BDDBEGIN
1:Sum:BackOrder:-:quantity:Success:NotFound
%BDDEND
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\begin{zed}
quantity == \num
\end{zed}

\begin{axdef}
BDD3s : \num \fun quantity
\end {axdef}

\begin{axdef}
BDD3Sum : \num \fun quantity
\where
\forall n : \nat \\
@ n>\# BDD3s \implies BDD3Sum n = 0 \land \\
n\leq ¥ BDD3s \implies BDD3Sum n = (BDD3Sum n + 1) + BDD3s (n)
\end {axdef}

BDD3Sum laannstsemailutaifiaasa (Axiomatic Definition) Aslufiasinnimasauinenis
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\Local BDD1Sum \in \num \fun quantity \land n \in \nat \\
\implies
BDD1s \in \dom \# \land ( n > \# BDD1s \\

\implies \Local BDD1Sum n =0\

\implies BDD1s \in \dom \#)
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%BDDBEGIN
1:Update:Buying:-:-:Success:NotFound
%BDDEND

o
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\begin{schema} {BDD4Op1Update}

\Delta BuyingExt \\

buyingKey? : ORDERID \cross GOODSID \\

newValue? : Buying \\
\where

buyingKey? \in \dom buyingAtt \\

buyingAtt' = buyingAtt \oplus \{ buyingKey? \mapsto newValue? \}
\end{schema}

\begin{zed}

BDD4 \defs \\

BDD40p1Update [op1buyingKey?/buyingKey?, oplnewValue?/newValue?] \\
\end{zed}

msageulnanisairedeunlenew 189 BDD10p1Join AaaAda

try VBuyingExt; buyingKey? : ORDER X GOODSID; newValue? : Buying
e pre BDD40Op1Update;
leldmda prove by reduce Bnasail
buyingSet \in \finset Buying \land
buyingKey \in \finset (ORDERID \cross GOODSID) \\
\land buyingAtt \in ORDERID \cross GOODSID \pfun Buying \\
\land buyingKey? \in ORDERID \cross GOODSID \\
\land newValue? \in Buying \land
(\forall buying1: Buying; buying2: Buying
| buying1 \in buyingSet \land buying2 \in buyingSet \land \\
\Inot buying1 = buying? \land \Inot (buying1.goodsld \in GOODSID \land \\
buying2.goodsld \in GOODSID \land \Inot buying1.goodsld = buying2.goodsld) \\
@ (buying1.orderld \in ORDERID \land \\
buying2.orderld \in ORDERID \land \\
\Inot buying1.orderld = buying2.orderld)) \land \\
(\forall buyingVar2: Buying @
(\exists officerVar1: @ buyingVar2.orderOfficer = officerVar1.officerld)) \land \\
(\forall buyingVar2\_\_0: Buying @
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(\exists officerVar1\_\_0: Officer @
buyingVar2\_\_0.receiveOfficer = officerVar1\_\_0.officerld)) \land

(\forall buyingVar2\_\_1: Buying @

(\exists cargoVar1: Cargo @ buyingVar2\_\_1.goodsld = cargoVar1.goodsl|d)) \\

\land \dom buyingAtt \in \power buyingKey \\

\implies

(\exists buyingKey": \power (ORDERID \cross GOODSID)

@ (\exists buyingSet": \power \Iblot buyQuantity: \num, goodsld: GOODSID,
orderComment: COMMENT, orderDate: DATE, orderld: ORDERID,
orderOfficer: OFFID, pricePerUnit: \num, receiveFlag: BOOLEAN,
receiveOfficer: OFFID, sendDate: DATE \rblot

@ buyingSet' \in \finset Buying \land \\
buyingKey' \in \finset (ORDERID \cross GOODSID) \land \\
buyingKey? \in buyingKey' \land \\
buyingKey? \in \dom buyingAtt \land \\
(\forall buying1\_\_0: Buying; buying2\_\_0: Buying
| buying1\_\_0\in buyingSet' \land \\
buying2\_\_0\in buyingSet' \land \\
\Inot buying1\_\_0 = buying2\_\_0 \land \\
\Inot (buying1\_\_0.goodsld \in GOODSID \land \\
buying2\_\_0.goodsld \in GOODSID \land \\
\Inot buying1\_\_0.goodsld = buying?\_\_0.goods|d)
@ (buying1\_\_0.orderld \in ORDERID \land \\
buying2\_\_0.orderld \in ORDERID \land \\
\Inot buying1\_\_0.orderld = buying2\ \_0.orderld)) \\
\land \dom buyingAtt \in \power buyingKey'))

nsMaeL BDD4 Fanfnda

try BDD4 [op1buyingKey? := BuyingKeyData, opTnewValue? := BuyingData];

e ldmda prove by reduce Enasieis

buyingSet\in \finset Buying \\

\land buyingKey \in \finset (ORDERID \cross GOODSID) \\

\land buyingAtt \in ORDERID \cross GOODSID \pfun Buying \\

\land buyingSet' \in \finset Buying \\

\land buyingKey' \in \finset (ORDERID \cross GOODSID) \\

\land BuyingKeyData \in ORDERID \cross GOODSID \\
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\land BuyingData \in Buying \\
\land BuyingKeyData \in \dom buyingAtt \\
\land BuyingKeyData \in buyingKey' \\
\land buyingAtt' = buyingAtt \oplus \{(BuyingKeyData, BuyingData)\} \\
\land \dom buyingAtt \in \power buyingKey \\
\land \dom buyingAtt \in \power buyingKey' \\
\land (buying1 \in Buying \land buying2 \in Buying \land buying1 \in buyingSet \\
\land buying2 \in buyingSet \land \Inot buying1 = buying2 \land \\
(buying1.goodsld \in GOODSID \land buying2.goodsld \in GOODSID \\
\implies
buying1.goodsld = buying2.goodsld) \\
\implies
buying1.orderld \in ORDERID \land buying2.orderld \in ORDERID \\
\land \Inot buying1.orderld = buying2.orderld) \land \\
(buyingVar2 \in Buying \\
\implies
(\exists officerVar1: Officer @ buyingVar2.orderOfficer = officerVar1.officerld)) \land \\
(buyingVar2\_\_0\in Buying \\
\implies
(\exists officerVar1\_\_0: Officer
@ buyingVar2\_\_0.receiveOfficer = officerVar1\_\_0.officerld)) \land \\
(buyingVar2\_\_1\in Buying \\
\implies
(\exists cargoVar1: Cargo @ buyingVar2\ \_1.goodsld = cargoVar1.goodsld)) \land \\
(buying1\_\_0 \in Buying \land buying2\_\_0 \in Buying \land buying1\_\_0 \in buyingSet' \
\land buying2\_\_0 \in buyingSet' \land \Inot buying1\_\_0 = buying2\ \ 0 \\
\land (buying1\_\_0.goodsld \in GOODSID \land \\
buying2\_\_0.goodsld \in GOODSID \\
\implies
buying1\_\_0.goodsld = buying2\_\_0.goodsld) \\
\implies
buying1\_\_0.orderld \in ORDERID \land buying2\_\_0.orderld \in ORDERID \\
\land \Inot buying1\_\_0.orderld = buying2\_\_0.orderld)
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%BDDBEGIN
1:Delete:Buying:-:-:Success:NotFound
%BDDEND

o
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\begin{schema} {BDD5Op1Delete}
\Delta BuyingExt \\
buyingKey? : ORDERID \cross GOODSID \\
delBuying? : Buying \\
\where
buyingKey? \in \dom buyingAtt \\
buyingSet' = buyingSet \setminus \{ delBuying? \} \\
\end{schema}

\begin{zed}

BDDS5 \defs \\

BDD50p1Delete [op1buyingKey?/buyingKey?, opldelBuying?/delBuying?] \\
\end{zed}

mamagauTaanisaiedevlanay 189 BDD50p1Delete FauAnda
try VBuyingExt; buyingKey? : ORDER X GOODSID; delBuying? : Buying
e pre BDD50p1Delete;
e ldAnda prove by reduce Buadail
buyingSet \in \finset Buying \land
buyingKey \in \finset (ORDERID \cross GOODSID) \land \\
buyingAtt \in ORDERID \cross GOODSID \pfun Buying \land \\
buyingKey? \in ORDERID \cross GOODSID \land \\
delBuying? \in Buying \land \\
(\forall buying1: Buying; buying2: Buying
| buying1 \in buyingSet \land \land buying?2 \in buyingSet \\
\land \Inot buying1 = buying2 \land \Inot (buying1.goodsld \in GOODSID \land \\
buying2.goodsld \in GOODSID \land \Inot buying1.goodsld = buying2.goodsld)
@ (buying1.orderld \in ORDERID \land buying2.orderld \in ORDERID \land \\
\Inot buying1.orderld = buying2.orderld)) \land \\
(\forall buyingVar2: Buying @
(\exists officerVar1: Officer @
buyingVar2.orderOfficer = officerVar1.officerld)) \land \\
(\forall buyingVar2\_\_0: Buying @




(\exists officerVar1\_\_0: Officer @

buyingVar2\_\_0.receiveOfficer = officervar1\_\_0.officerld)) \land \\
(\forall buyingVar2\_\_1: Buying @

(\exists cargoVar1: Cargo @
buyingVar2\ \_1.goodsld = cargoVar1.goodsld)) \land \\
\dom buyingAtt \in \power buyingKey \\

\implies
(\exists buyingAtt': \power ((ORDERID \cross GOODSID) \cross \Iblot

buyQuantity: \num, goodsld: GOODSID, orderComment: COMMENT,

orderDate: DATE, orderld: ORDERID, orderOfficer: OFFID, pricePerUnit: \num,
receiveFlag: BOOLEAN, receiveOfficer: OFFID, sendDate: DATE \rblot)
@ (\exists buyingKey'": \power (ORDERID \cross GOODSID)

@ buyingKey' \in \finset (ORDERID \cross GOODSID) \land \\
buyingAtt' \in ORDERID \cross GOODSID \pfun Buying \land
buyingKey? \in \dom buyingAtt \land \\

(\forall buying1\_\_0: Buying; buying2\ \_0: Buying
| buying1\_\_0 \in buyingSet \land \\
buying2\_\_0\in buyingSet \land \\
\Inot buying1\_\_0 = delBuying? \land \\
\Inot buying2\_\_0 = delBuying? \land \\
\Inot buying1\_\_0 = buying2\_\_0 \land \\
\Inot (buying1\_\_0.goodsld \in GOODSID \land \\
buying?\_\_0.goodsld \in GOODSID \land \\
\Inot buying1\_\_0.goodsld = buying2\_\_0.goodsl|d)
@ (buying1\_\_0.orderld \in ORDERID \land \\
buying2\_\_0.orderld \in ORDERID \land \\
\Inot buying1\_\_0.orderld = buying2\_\_0.orderld)) \\
\land \dom buyingAtt' \in \power buyingKey'))
n1smaseL BDDS5 faafnda
try BDD5 [op1buyingKey? := BuyingKeyData, op1delBuying? := BuyingData];
e ldAnda prove by reduce Eundail
buyingSet \in \finset Buying \\

\land buyingKey \in \finset (ORDERID \cross GOODSID) \\

\land buyingAtt \in ORDERID \cross GOODSID \pfun Buying \\

\land BuyingData \in Buying \\

134
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\land buyingSet' = buyingSet \setminus \{BuyingData\} \\
\land buyingKey' \in \finset (ORDERID \cross GOODSID) \\
\land buyingAtt' \in ORDERID \cross GOODSID \pfun Buying \\
\land BuyingKeyData \in ORDERID \cross GOODSID \\
\land BuyingKeyData \in \dom buyingAtt \\
\land \dom buyingAtt \in \power buyingKey \\
\land \dom buyingAtt' \in \power buyingKey" \\
\land (buying1 \in Buying \land buying2 \in Buying \land buying1 \in buyingSet \\
\land buying2 \in buyingSet \land \Inot buying1 = buying2 \\
\land (buying1.goodsld \in GOODSID \land buying2.goodsld \in GOODSID \\
\implies
buying1.goodsld = buying2.goodsl|d) \\
\implies
buying1.orderld \in ORDERID \land buying2.orderld \in ORDERID \land \\
\Inot buying1.orderld = buying2.orderld) \land (buyingVar2 \in Buying \\
\implies
(\exists officerVar1: Officer @ buyingVar2.orderOfficer = officerVar1.officerld)) \land \\
(buyingVar2\_\_0 \in Buying \\
\implies
(\exists officerVar1\_\_0: Officer
@ buyingVar2\_\_0.receiveOfficer = officerVar1\_\_0.officerld)) \land \\
(buyingVar2\_\_1\in Buying \\
\implies
(\exists cargoVar1: Cargo @ buyingVar2\_\_1.goodsld = cargoVar1.goodsld)) \land \\
(buying1\_\_0\in Buying \land buying2\_\_0 \in Buying \land buying1\_\_0 \in buyingSet \\
\land buying2\_\_0\in buyingSet \land \Inot buying1\_\_0 = BuyingData \\
\land \Inot buying2\_\_0 = BuyingData \land \Inot buying1\_\_0 = buying2\_\ 0 \\
\land
(buying1\_\_0.goodsld \in GOODSID \land buying2\_\_0.goodsld \in GOODSID \\
\implies
buying1\_\_0.goodsld = buying2\_\_0.goodsl|d) \\
\implies
buying1\_\_0.orderld \in ORDERID \land buying2\_\_0.orderld \in ORDERID \\
\land \Inot buying1\_\_0.orderld = buying2\_\_0.orderld)
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Entity Name:Attribute Name:Data Type:Key:<FK Entity-Attribute>:<CS Constraint>
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Supplier:sNo:SNO:PK
Supplier:sName:SNAME:NK
Supplier:sStatus:\num:NK:CS \geq 0
Supplier:sCity:CITY:NK:
Part:pNo:PNO:PK
Part:pName:PNAME:NK
Part:pColor:COLOR:NK
Part:pWeight:\num:NK:CS > 0
Part:pCity:CITY:NK
SP:sNo:SNO:PK:FK Supplier-sNo
SP:pNo:PNO:PK:FK Part-pNo
SP:spQuantity:\num:NK:CS \geq 0
Project:jNo:JNO:PK
Project:jName:JNAME:NK
Project:jCity:CITY:NK
SPJ:sNo:SNO:PK:FK Supplier-sNo
SPJ:pNo:PNO:PK:FK Part-pNo
SPJ:jNo:JNO:PK:FK Project-jNo
SPJ:spjQuantity:\num:NK:CS \geq 0
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Relation Name:Entity 1:Entity 2:Relation Type
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spSupplier:SP:Supplier:m-1
spPart:SP:Part:m-1
spjSupplier:SPJ:Supplier:m-1
spjPart:SPJ:Part:m-1
spjProject:SPJ:Project:m-1




137

o

ferinmimanvasgudeyadanistudou Il

\begin{zed}
[ SNO, SNAME, STATUS, CITY, \\
PNO, PNAME, COLOR, WEIGHT, JNO, JNAME ]
\end{zed}

\begin{zed}
BOOLEAN ::= True | False \\
\end{zed}

\begin{schema} {Supplier}
sNo : SNO \\
sName : SNAME \\
sStatus : \num \\
sCity : CITY \\

\where
sStatus \geq 0 \\

\end{schema}

\begin{schema} {Part}
pNo : PNO \\
pName : PNAME \\
pColor : COLOR \\
pWeight : \num \\
pCity : CITY \\
\where
pWeight > 0 \\
\end{schema}

\begin{schema} {SP}

sNo : SNO \\

pNo : PNO \\

spQuantity : \num \\
\where

spQuantity \geq 0 \\
\end{schema}

\begin{schema} {Project}
jNo : JNO \\
jName : INAME \\
jCity : CITY \\

\end{schema}

\begin{schema} {SPJ}

sNo : SNO \\

pNo : PNO \\

jNo : INO\\

spjQuantity : \num \\
\where

spjQuantity \geq 0 \\
\end{schema}

\begin{schema} {SupplierExt}
supplierSet : \finset Supplier \\
supplierKey : \finset SNO \\
supplierAtt : SNO \pfun Supplier \\
\where
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\forall Supplierl, Supplier2 : Supplier \\
| Supplierl \in supplierSet \land Supplier2 \in supplierSet \land \\
Supplier1 \neq Supplier2 @ Supplierl.sNo \neq Supplier2.sNo \\
\dom supplierAtt \subseteq supplierKey \\
\end{schema}

\begin{schema} {PartExt}
partSet : \finset Part \\
partKey : \finset PNO \\
partAtt : PNO \pfun Part \\
\where
\forall Partl, Part2 : Part \\
| Part1 \in partSet \land Part2 \in partSet \land Part] \neq Part2 \\
@ Part1.pNo \neq Part2.pNo \\
\dom partAtt \subseteq partKey \\
\end{schema}

\begin{schema} {SPExt}
spSet : \finset SP \\
spKey : \finset (SNO \cross PNO) \\
spAtt : (SNO \cross PNO) \pfun SP \\

\where
\forall SP1, SP2 : SP \\
| SP1 \in spSet \land SP2 \in spSet \land SP1 \neq SP2
@ SP1.pNo \neq SP2.pNo \lor SP1.sNo \neq SP2.sNo \\
\forall SPVar2 : SP @ (\exists PartVarl : Part @ SPVar2.pNo = PartVarl.pNo) \\
\forall SPVar2 : SP
@ (\exists SupplierVarl : Supplier @ SPVar2.sNo = SupplierVarl.sNo) \\
\dom spAtt \subseteq spKey \\
\end{schema}

\begin{schema} {ProjectExt}
projectSet : \finset Project \\
projectKey : \finset JNO \\
projectAtt : JNO \pfun Project \\
\where
\forall Projectl, Project2 : Project \\
| Projectl \in projectSet \land Project2 \in projectSet \land Project] \neq Project2 \\
@ Projectl.jNo \neq Project2 jNo \\
\dom projectAtt \subseteq projectKey \\
\end{schema}

\begin{schema} {SPJExt}
spjSet : \finset SPJ \\
spjKey : \finset (SNO \cross PNO \cross JNO) \\
spjAtt : (SNO \cross PNO \cross JNO) \pfun SPJ \\
\where
\forall SPJ1, SPJ2 : SPJ\\
| SPJ1 \in spjSet \land SPJ2 \in spjSet \land SPJ1 \neq SPJ2 \\
@ SPJ1.jNo \neq SPJ2.jNo \lor SPJ1.pNo \neq SPJ2.pNo \lor \\
SPJ1.sNo \neq SPJ2.sNo \\
\forall SPJVar2 : SPJ
@ (\exists ProjectVarl : Project @ SPJVar2.jNo = ProjectVarl.jNo) \\
\forall SPJVar2 : SPJ @ (\exists PartVarl : Part @ SPJVar2.pNo = PartVarl.pNo) \\
\forall SPJVar2 : SPJ
@ (\exists SupplierVarl : Supplier @ SPJVar2.sNo = SupplierVarl.sNo) \\
\dom spjAtt \subseteq spjKey \\
\end{schema}
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\begin{schema} {RelationshipspSupplier}
spSupplier : \finset (SP \cross Supplier)
\where
\forall spSupplierl,spSupplier2 : spSupplier \\
@ first~spSupplier] = first~spSupplier2 \implies \\
second~spSupplierl = second~spSupplier2 \\
\end{schema}

\begin{schema} {RelationshipspPart}

spPart : \finset (SP \cross Part)
\where

\forall spPartl,spPart2 : spPart \\

@ first~spPart1 = first~spPart2 \implies second~spPart] = second~spPart2 \\
\end{schema}

\begin{schema} {RelationshipspjSupplier}
spjSupplier : \finset (SPJ \cross Supplier)
\where
\forall spjSupplierl,spjSupplier2 : spjSupplier \\
@ first~spjSupplier!l = first~spjSupplier2 \implies \\
second~spjSupplierl = second~spjSupplier2 \\
\end{schema}

\begin{schema} {RelationshipspjPart}

spjPart : \finset (SPJ \cross Part)
\where

\forall spjPart1,spjPart2 : spjPart \\

@ first~spjPart1 = first~spjPart2 \implies second~spjPart] = second~spjPart2 \\
\end{schema}

\begin{schema} {RelationshipspjProject}
spjProject : \finset (SPJ \cross Project)
\where
\forall spjProjectl,spjProject2 : spjProject \\
@ first~spjProject] = first~spjProject2 \implies \\
second~spjProject] = second~spjProject2 \\
\end{schema}

\begin{zed}
Response ::= Success | NotFound \\
\end{zed}

\begin{schema} {Success}
r! : Response \\
\where
r! = Success \\
\end{schema}

\begin{schema} {NotFound}
r! : Response \\
\where
r! = NotFound \\
\end{schema}
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%BDDBEGIN

1:Select:SP:-:pNo = "P2":2:NotFound
2:In:Supplier:1:Supplier.sNo 1.sNo:3:NotFound
3:Project:2:-:sName:Success:NotFound
%BDDEND
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\begin{schema} {BDD1R1}
sNo : SNO \\
pNo : PNO \\
spQuantity : \num \\
\end{schema}

\begin{schema} {BDD1Op1Select}

input1? : \finset SP \\

pNoValue? : PNO \\

output! : \finset BDD1R1 \\
\where

input1? \neq \emptyset \\

\forall out : output!; inl : input1? | inl.pNo = pNoValue? @ out = in1 \\
\end{schema}

\begin{schema} {BDD1R2}
sNo : SNO \\
sName : SNAME \\
sStatus : \num \\
sCity : CITY \

\end{schema}

\begin{schema} {BDD10p2In}
input1? : \finset Supplier \\
input2? : \finset BDDIRI \\
output! : \finset BDD1R2 \\
\where
input1? \neq \emptyset \\
input2? \neq \emptyset \\
\forall out : output!; inl: input1?; in2 : input2? \\
| in1.sNo \in \{ in2.sNo \} @ out = in] \\
\end{schema}

\begin{schema} {BDD1R3}
sName : SNAME \\
\end{schema}

\begin{schema} {BDD10Op3Project}

input1? : \finset BDD1R2 \\

output! : \finset BDD1R3 \\
\where

input1? \neq \emptyset \\

\forall out : output!; in1 : input1? @ out.sName = inl.sName \\
\end{schema}

\begin{zed}
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BDD1 \defs \\
BDD10p1Select [oplinput?/inputl?, oplpNoValue?/pNoValue?,
oploutput!/output!] \semi \\
BDD10p2In [op2inputl ?/inputl?, op2input2?/input2?, op2output!/output!] \semi \\
BDD10p3Project [op3inputl ?/inputl?, op3output!/output!]
\end{zed}

nmageuinenisa¥eleulunaw 1ae BDD10p1Select AatiANEa

try V/‘n,ouﬁ? F SP; pNoValue? : PNO ¢ pre BDD10p1Select;
WaldAnds prove by reduce uassil

input1? \in \finset SP \land pNoValue? \in PNO \\
\implies
(\exists output!: \power \Iblot pNo: PNO, sNo: SNO, spQuantity: \num \rblot
@ output! \in \finset BDD1R1 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1? | in1.pNo = pNoValue? @ out = in1))
manageulaannsa¥edavlaniaw 189 BDD10p2In Faupnds
try Vinput1? : [F Supplier; input2? : [F BDD1R1 « pre BDD10p2In;
e l4mnda prove by reduce ot
input1?\in \finset Supplier \land input2? \in \finset BDD1R1 \\
\implies
(\exists output!: \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num \rblot
@ output! \in \finset BDD1R2 \land \Inot input1? = \{\} \land \Inot input2? = \{\} \land \\
(\forall out: output!; in1: input1?; in2: input2? | in1.sNo = in2.sNo @ out = in1))
nsmageLlnansaieidenlanon 1ee BDD10p3Project Foadnda
try Vinput1? : [F BDD1R2  pre BDD10p3Project;
e ldmda prove by reduce ot
input1?\in \finset BDD1R2 \\
\implies
(\exists output!: \power \Iblot sName: SNAME \rblot
@ output! \in \finset BDD1R3 \land \Inot input1? = \{\} \land \\
(\forall out; output!; in1: input1? @ out.sName = in1.sName))
n1smageL BDD1 faafnda
try BDD1 [op1input1? := SPData, op1pNoValue? := P2, op2input1? .= SupplierData];
e l4Anda prove by reduce Euadai]
SPData \in \power \Iblot pNo: PNO, sNo: SNO, spQuantity: \num \rblot \\
\land ob1output! \in \power \Iblot pNo: PNO, sNo: SNO, spQuantity: \num \rblot \\
\land P2 \in PNO \land \\
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SupplierData \in \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num \\
\rblot \land \\
op2input2? \in \power \Iblot pNo: PNO, sNo: SNO, spQuantity: \num \rblot \land op2output! \\
\in \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num \rblot \\
\land
op3input1? \in \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num \rblot \\
\land op3output! \in \power \Iblot sName: SNAME \rblot \\
\land SPData \in \finset SP \\
\land op1output! \in \finset BDD1R1 \\
\land SupplierData \in \finset Supplier \\
\land op2input2? \in \finset BDD1R1 \\
\land op2output! \in \finset BDD1R2 \\
\land op3input1?\in \finset BDD1R2 \\
\land op3output! \in \finset BDD1R3 \\
\land \Inot SPData = \{\} \\
\land \Inot SupplierData = \{\} \\
\land \Inot op2input2? = \{\} \\
\land \Inot op3input1? = \{\} \
\land ( out\in op1output! \\
\land in1\in SPData \\
\land in1.pNo = P2 \\
\implies
out =in1) \land \\
(out\_\_0\in op2output! \land in1\_\_0 \in SupplierData \land in2 \in op2input2? \\
\land in1\_\_0.sNo = in2.sNo \\
\implies
out\_\_0 = in1\_\_0) \land \\
(out\ _\_1\in op3output! \land in1\_\_1 \in op3input1? \\
\implies

out\_\_1.sName =in1\_\_1.sName)
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(Node#:Operation Name:Input Node 1:Input Node 2:Condition:Output Node:NotFound Node)
1:Join:SP:Supplier:SP.sNo = Supplier.sNo:2:NotFound

2:Select:1:-:pNo = "P2":3:NotFound

3:NotExists:Supplier:2:Supplier.sName 2.sName Supplier.sCity 2.sCity:4:NotFound
4:Project:3:-:sName sCity:Success:NotFound

a o
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\begin{schema} {BDD2R1}
sNo : SNO \\
pNo : PNO \\
spQuantity : \num \\
sName : SNAME \\
sStatus : \num \\
sCity : CITY \\

\end{schema}

\begin{schema} {BDD20Op1Join}
inputl? : \finset SP \\
input2? : \finset Supplier \\
output! : \finset BDD2R1 \\

\where
input1? \neq \emptyset \\
input2? \neq \emptyset \\
\forall out : output!; inl : input1?; in2 : input2? | in1.sNo = in2.sNo \\
@ out.sNo = inl.sNo \land out.pNo = inl.pNo \land \\
out.spQuantity = inl.spQuantity \land out.sName = in2.sName \land \\
out.sStatus = in2.sStatus \land out.sCity = in2.sCity \\
\end{schema}

\begin{schema} {BDD2R2}
sNo : SNO \\
pNo : PNO \\
spQuantity : \num \\
sName : SNAME \\
sStatus : \num \\
sCity : CITY \\

\end{schema}

\begin{schema} {BDD20Op2Select}

input1? : \finset BDD2RI1 \\

pNoValue? : PNO \\

output! : \finset BDD2R2 \\
\where

input1? \neq \emptyset \\

\forall out : output!; inl : input1? | in1.pNo = pNoValue? @ out = inl \\
\end{schema}

\begin{schema} {BDD2R3}
sNo : SNO \\
sName : SNAME \\
sStatus : \num \\
sCity : CITY \\

\end{schema}




144

\begin{schema} {BDD2Op3NotExists}
input1? : \finset Supplier \\
input2? : \finset BDD2R2 \\
output! : \finset BDD2R3 \\
\where
input1? \neq \emptyset \\
input2? \neq \emptyset \\
\forall out : output!; inl : inputl?; in2 : input2? \\
| inl.sName \notin \{ in2.sName \} \land in1.sCity \notin \{ in2.sCity \} \\
@ out=1inl \\
\end{schema}

\begin{schema} {BDD2R4}
sName : SNAME \\
sCity : CITY \\

\end{schema}

\begin{schema} {BDD2Op4Project}
input1? : \finset Supplier \\
output! : \finset BDD2R4 \\

\where
input1? \neq \emptyset \\
\forall out : output!; inl : input1? \\
@ out.sName = inl.sName \land out.sCity = in1.sCity \\
\end{schema}
\begin{zed}
BDD2 \defs \\
BDD20p1Join [oplinputl?/input1?, oplinput2?/input2?, oploutput!/output!] \semi \\
BDD20p2Select [oplinputl ?/inputl?, op2pNoValue?/pNoValue?,
op2output!/output!] \semi \\
BDD20p3NotExists [op3input]?/inputl?, op3input2?/input2?,
op3output!/output!] \semi \\
BDD20p4Project [op4inputl ?/inputl?, op4output!/output!]
\end{zed}

nmageuinenisaraleulariaw 199 BDD20p1Join faeiAda

try Vinput1 ?:[F sp; input2? : F Supplier « pre BDD20Op1Join;
di ¥ o : v o ‘:‘/
WaldAds prove by reduce uansil

input1? \in \finset SP \land input2? \in \finset Supplier \\
\implies
(\exists output!: \power \Iblot pNo: PNO, sCity: CITY, sName: SNAME, sNo: SNO,
sStatus: \num, spQuantity: \num \rblot
@ output! \in \finset BDD5R1 \land \Inot input1? = \{\} \land \\
\Inot input2? = \{\} \land \\
(\forall out: output!; in1: input1?; in2: input2?
| in1.sNo = in2.sNo

@ (out.sNo = in1.sNo \land out.pNo = in1.pNo \land \\
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out.spQuantity = in1.spQuantity \land \\

out.sName = in2.sName \land \\

out.sStatus = in2.sStatus \land out.sCity = in2.sCity)))
msmagaulnansaiedenlarion 1eq BDD20p2Select Faadda

try V input1? : [F BDD2R1; pNoValue? : PNO « pre BDD20p2Select;
WaldAnds prove by reduce Tinamsil

input1?\in \finset BDD5R1 \land pNoValue? \in PNO \\
\implies
(\exists output!: \power \Iblot pNo: PNO, sCity: CITY, sName: SNAME, sNo: SNO,
sStatus: \num, spQuantity: \num \rblot
@ output! \in \finset BDD5R2 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1? | in1.pNo = pNoValue? @ out = in1))
mamagauTasnisaieidenlaneu 18e BDD20p3NotExists FouAnds

try V input1? : F BDD2R1; pNoValue? : PNO « pre BDD20p2Select;
fal¥Ada prove by reduce 1duanail

input1?\in \finset Supplier \land input2? \in \finset BDD5R2 \\
\implies
(\exists output!: \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num
\rblot
@ output! \in \finset BDD5R3 \land \Inot input1? = \{\} \land \Inot input2? = \{\} \land \\
(\forall out: output!; in1: input1?; in2: input2?
| in1.sName \in SNAME \land in2.sName \in SNAME \\
\land \Inot in1.sName = in2.sName \land in1.sCity \in CITY \\
\land in2.sCity \in CITY \land \Inot in1.sCity = in2.sCity
@ out =in1))
managaulatnisaisidavlaniew 189 BDD20p4Project Faudnda

try Vinput1? : [F BDD2R3 « pre BDD20p4Project;
WeldAnda prove by reduce ldnamail

input1?\in \finset Supplier \\

\implies

(\exists output!: \power \Iblot sCity: CITY, sName: SNAME \rblot

@ output! \in \finset BDD5R4 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1?
@ (out.sName = in1.sName \land out.sCity = in1.sCity)))

NINAgeL BDD2 AaaAndd
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try BDD2 [op1input1? := SPData, op1input2? := SupplierData, op2pNoValue? = P2,
op3input1? := SupplierData];
ileldands prove by reduce Bnnsaid
SPData \in \power \Iblot pNo: PNO, sNo: SNO, spQuantity: \num \rblot \land \\
SupplierData \in \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num \\
\rblot \land op1output! \in \power \Iblot pNo: PNO, sCity: CITY, sName: SNAME,
sNo: SNO, sStatus: \num, spQuantity: \num \rblot \land \\
op2input1? \in \power \Iblot pNo: PNO, sCity: CITY, sName: SNAME, sNo: SNO, \\
sStatus: \num, spQuantity: \num \rblot \land \\
op2output! \in \power \Iblot pNo: PNO, sCity: CITY, sName: SNAME, sNo: SNO, \\
sStatus: \num, spQuantity: \num \rblot \land P2 \in PNO \land \\
op3input22? \in \power \Iblot pNo: PNO, sCity: CITY, sName: SNAME, sNo: SNO, \\
sStatus: \num, spQuantity: \num \rblot \land \\
op3output! \in \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num \rblot \\
\land
op4input1? \in \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num \rblot \\
\land op4output! \in \power \Iblot sCity: CITY, sName: SNAME \rblot \\
\land SPData \in \finset SP \\
\land SupplierData \in \finset Supplier \\
\land op1output! \in \finset BDD2R1 \\
\land op2input1? \in \finset BDD2R1 \\
\land op2output! \in \finset BDD2R2 \\
\land op3input22? \in \finset BDD2R2 \\
\land op3output! \in \finset BDD2R3 \\
\land op4input1? \in \finset Supplier \\
\land op4output! \in \finset BDD2R4 \\
\land \Inot SPData = \{\} \\
\land \Inot SupplierData = \{\} \\
\land \Inot op2input1? = \{\} \\
\land \Inot op3input22? = \{\} \\
\land \Inot opdinput1? = \{\} \\
\land ( out\in opToutput! \\
\land in1 \in SPData \\
\land in2 \in SupplierData \\
\land in1.sNo = in2.sNo \\
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\implies out.sNo =in1.sNo \\
\land out.pNo = in1.pNo \\
\land out.spQuantity = in1.spQuantity \\
\land out.sName = in2.sName \\
\land out.sStatus = in2.sStatus \\
\land out.sCity = in2.sCity) \\
\land ( out\_\_0\in op2output! \\
\land in1\_\_0\in op2input1? \\
\land in1\_\_0.pNo = P2 \\
\implies out\ \ 0 =in1\_\_0) \\
\land ( out\_\_1 \in op3output! \\
\land in1\_\_1\in SupplierData \\
\land in2\_\_0 \in op3input22? \\
\land in1\_\_1.sName \in SNAME \\
\land in2\_\_0.sName \in SNAME \\
\land \Inot in1\_\_1.sName = in2\_\_0.sName \\
\implies out\_\_1 =in1\_\_1) \\
\land ( out\_\_2\in op4output! \\
\land in1\_\_2 \in op4input1? \\
\implies out\_\_2.sName = in1\_\_2.sName \\

\land out\_\_2.sCity = in1\_\_2.sCity)

a P el a &
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%BDDBEGIN

1:Select:SP:-:pNo = "P2":2:NotFound
2:NotIn:Supplier:1:Supplier.sNo 2.sNo:4:NotFound
3:Project:2:-:sName:Success:NotFound
%BDDEND

o
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\begin{schema} {BDD3R1}
sNo : SNO \\
pNo : PNO \\
spQuantity : \num \\
\end{schema}

\begin{schema} {BDD3Op]lSelect}
input1? : \finset SP \\
pNoValue? : PNO \\
output! : \finset BDD3R1 \\
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\where
inputl? \neq \emptyset \\
\forall out : output!; inl : input1? \\
| inl.pNo = pNoValue? \\
@ out =inl \\
\end{schema}

\begin{schema} {BDD3R2}
sNo : SNO \\
sName : SNAME \\
sStatus : \num \\
sCity : CITY \\

\end{schema}

\begin{schema} {BDD3Op2NotIn}
input1? : \finset Supplier \\
input2? : \finset BDD3R1 \\
output! : \finset BDD3R2 \\
\where
inputl? \neq \emptyset \\
input2? \neq \emptyset \\
\forall out : output!; inl: input1?; in2 : input2? \\
| inl.sNo \notin \{ in2.sNo \} \\
@ out=inl \\
\end{schema}

\begin{schema} {BDD3R3}
sName : SNAME \\
\end{schema}

\begin{schema} {BDD3Op3Project}

input1? : \finset BDD3R2 \\

output! : \finset BDD3R3 \\
\where

input1? \neq \emptyset \\

\forall out : output!; inl : input1? \\

@ out.sName = inl.sName \\

\end{schema}

\begin{zed}
BDD3 \defs \\
BDD30p]1Select [oplinput?/input1?, oplpNoValue?/pNoValue?,
oploutput!/output!] \semi \\
BDD30p2NotIn [op2input]?/inputl?, op2input2?/input2?,
op2output!/output!] \semi \\
BDD30p3Project [op3inputl ?/inputl?, op3output!/output!]
\end{zed}

nmageulnannsairadeulaneun 1ae BDD30p1Select AatiAnda

try Vinpuﬂ? :F sp; pNoValue? : PNO « pre BDD30Op1Select;
WaldAds prove by reduce uassil

input1?\in \finset SP \land pNoValue? \in PNO \\
\implies

(\exists output!: \power \Iblot pNo: PNO, sNo: SNO, spQuantity: \num \rblot
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@ output! \in \finset BDD4R1 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1? | in1.pNo = pNoValue? @ out = in1))
managaulnensaieilewlenion 799 BDD30Op2Notin Aaends

try V/nput17 F Supplier; input2? : [F BDD3R1 « pre BDD30p2Notin;
eldands prove by reduce léuaRsH

input1?\in \finset Supplier \land input2? \in \finset BDD4R1 \\
\implies
(\exists output!: \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num \rblot
@ output! \in \finset BDD4R2 \land \Inot input1? = \{\} \land \Inot input2? = \{\} \land \\
(\forall out: output!; in1: input1?; in2: input2?
| in1.sNo \in SNO \land in2.sNo \in SNO \land \Inot in1.sNo = in2.sNo
@ out =in1))
msmageulnamsatedenlarion 1es BDD30p3Project Fandnda

try Vmpum [F BDD3R2 « pre BDD3Op3Project;
leldmnda prove by reduce Bnasai]

input1?\in \finset BDD4R2 \\
\implies
(\exists output!: \power \Iblot sName: SNAME \rblot
@ output! \in \finset BDD4R3 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1? @ out.sName = in1.sName))
n1sMaseL BDD1 faefnda
try BDD3 [op1input? := SPData, op1pNoValue? := P2, op2input1? := SupplierData];
e l¥Anda prove by reduce Enadail
SPData \in \power \Iblot pNo: PNO, sNo: SNO, spQuantity: \num \rblot \iand \\
opToutput! \in \power \Iblot pNo: PNO, sNo: SNO, spQuantity: \num \rblot \land P2 \in PNO \\ .
\land 5
SupplierData \in \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num \rblot \\
\land
op2input2? \in \power \Iblot pNo: PNO, sNo: SNO, spQuantity: \num \rblot \land \\
op2output! \in \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num \rblot \\
\land
op3input1?\in \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num \rblot \\
\land op3output! \in \power \Iblot sName: SNAME \rblot \\
\land SPData \in \finset SP \\
\land op1output! \in \finset BDD4R1 \\



\land SupplierData \in \finset Supplier \\

\land op2input2? \in \finset BDD4R1 \\

\land op2output! \in \finset BDD4R2 \\

\land op3input1? \in \finset BDD4R2 \\

\land op3output! \in \finset BDD4R3 \\

\land \Inot SPData = \{\} \\

\land \Inot SupplierData = \{\} \\

\land \Inot op2input2? = \{\} \\

\land \Inot op3input1? = \{\} \\

\land ( out \in op1output! \\
\land in1\in SPData \\
\land in1.pNo = P2 \\

\implies out = in1) \\

\land ( out\_\_0 \in op2output! \\
\land in1\_\_0 \in SupplierData \\
\land in2 \in op2input2? \\
\land in1\_\_0.sNo \in SNO \\
\land in2.sNo \in SNO \\
\land \Inot in1\_\_0.sNo = in2.sNo \\

\implies out\ \_0 =in1\_\_0) \\

\land ( out\_\_1\in op3output! \\

\land in1\_\_1 \in op3input1? \\

\implies out\_\_1.sName = in1\_\_1.sName)
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%BDDBEGIN

1: Join:SP:Supplier:SP.sNo = Supplier.sNo:2:NotFound
2:Select:1:-:pNo = "P2":3:NotFound
3:Exists:Supplier:2:Supplier.sName 2.sName:4:NotFound
4:Project:3:-:sName:Success:NotFound

%BDDEND
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\begin{schema} {BDD4R1}
sNo : SNO \\
pNo : PNO \\
spQuantity : \num \\
sName : SNAME \\
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sStatus : \num \\
sCity : CITY \\
\end{schema}

\begin{schema} {BDD4OplJoin}
input1? : \finset SP \\
input2? : \finset Supplier \\
output! : \finset BDD4R1 \\

out.sNo = inl.sNo \land \\% from input 1 (SP)

out.spQuantity = in1.spQuantity \land \\

\where
input1? \neq \emptyset \\
input2? \neq \emptyset \\
\forall out : output!; inl : inputl?; in2 : input2? \\
| in1.sNo = in2.sNo \\
@
out.pNo = inl.pNo \land \\
out.sName = in2.sName \land \\
out.sStatus = in2.sStatus \land \\
out.sCity = in2.sCity \\
\end{schema}

\begin{schema} {BDD4R2}
sNo : SNO \\
pNo : PNO\\
spQuantity : \num \\
sName : SNAME \\
sStatus : \num \\
sCity : CITY \\

\end{schema}

\begin{schema} {BDD4Op2Select}
input1? : \finset BDD4R1 \\
pNoValue? : PNO \\
output! : \finset BDD4R2 \\

\where
input1? \neq \emptyset \\

\forall out : output!; inl : input1? \\

| inl.pNo = pNoValue? \\

@ out =inl \\
\end{schema}

\begin{schema} {BDD4R3}
sNo : SNO \\
pNo : PNO \\
spQuantity : \num \\
sName : SNAME \\
sStatus : \num \\
sCity : CITY \\

\end{schema}

\begin{schema} {BDD4Op3Exists}
input1? : \finset Supplier \\
input2? : \finset BDD4R2 \\
output! : \finset BDD4R3 \\

\where
input1? \neq \emptyset \\
input2? \neq \emptyset \\

\forall out : output!; inl : inputl?; in2 : input2? \\
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| inl.sName \in \{ in2.sName \} \\
@ out = in2 \\
\end{schema}

\begin{schema} {BDD4R4}
sName : SNAME \\
\end{schema}

\begin{schema} {BDD40Op4Project}
input1? : \finset Supplier \\
output! : \finset BDD4R4 \\
\where
input1? \neq \emptyset \\
\forall out : output!; inl : input1? \\

@ out.sName = inl.sName \\
\end{schema}
\begin{zed}
BDD4 \defs \\

BDD40p1Join [oplinput1?/input1?, oplinput2?/input2?, oploutput!/output!] \semi \\
BDD40p2Select [op2inputl ?/inputl?, op2pNoValue?/pNoValue?,
op2output!/output!] \semi \\
BDD40p3Exists [op3input]?/inputl?, op3input2?/input2?,
op3output!/output!] \semi \\
BDD40p4Project [op4inputl ?/input1?, op4output!/output!]
\end{zed}

nsmagevLinenisadedeulaniow 199 BDD4OP1Join FatiAnda

tfy Vlnput17 F sp; input2? : F Supp jier « pre BDD40Op1Join;
dleldmda prove by reduce Tl

input1? \in \finset SP \land input2? \in \finset Supplier \\
\implies
(\exists output!: \power \Iblot pNo: PNO, sCity: CITY, sName: SNAME, sNo: SNO,
sStatus: \num, spQuantity: \num \rblot
@ output! \in \finset BDD4R1 \land \Inot input1? = \{\} \land \Inot input2? = \{\} \land \\
(\forall out: output!; in1: input1?; in2: input2? | in1.sNo = in2.sNo
@ (out.sNo = in1.sNo \land out.pNo = in1.pNo \land \\
out.spQuantity = in1.spQuantity \land \\
out.sName = in2.sName \land \\
out.sStatus = in2.sStatus \land out.sCity = in2.sCity)))
manegeLlngnsaiedanlanien 1ae BDD4Op2Select Foednda

try V/nput1? F BDD4R1; pNoValue? : PNO « pre BDD4Op2Select;
e l#Anda prove by reduce Euadail

input1?\in \finset BDD4R1 \land pNoValue? \in PNO \\

\implies
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(\exists output!: \power \Iblot pNo: PNO, sCity: CITY, sName: SNAME, sNo: SNO,
sStatus: \num, spQuantity: \num \rblot
@ output! \in \finset BDD4R2 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1? | in1.pNo = pNoValue? @ out = in1))
namasaulaensairaideulanion 1ee BDD4OP3Exists FaeAnds

try V input1? : [F BDD4R1; pNoValue? : PNO « pre BDD4Op2Select:
WaldAds prove by reduce uasmail

input1?\in \finset Supplier \land input2? \in \finset BDD4R2 \\
\implies
(\exists output!: \power \Iblot pNo: PNO, sCity: CITY, sName: SNAME, sNo: SNO,
sStatus: \num, spQuantity: \num \rblot
@ output! \in \finset BDD3R3 \land \Inot input1? = \{\} \land \Inot input2? = \{\} \land \\
(\forall out: output!; in1: input1?; in2: input2? | in1.sName = in2.sName @ out = in2))
msmagevlaunsa¥eidenlarien 199 BDD40Op4Project AatAnda

try V input1? : [F BDD4R3 « pre BDD4Op4Project;
d‘ Y o v v o/ d"
WaldAds prove by reduce lHnamail

input1?\in \finset Supplier \\
\implies
(\exists output!: \power \Iblot sName: SNAME \rblot
@ output! \in \finset BDD3R4 \land \Inot input1? = \{\} \land \\
(\forall out: output!; in1: input1? @ out.sName = in1.sName))
nsmaseL BDD1 faafnd
try BDD4 [op1input1? := SPData, op1input2? := SupplierData, op2pNoValue? := P2,
op3input1? := Supplierdata];
ilel4Ands prove by reduce Enasail
SPData \in \power \Iblot pNo: PNO, sNo: SNO, spQuantity: \num \rblot \land \\
SupplierData \in \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num \rblot \\
\land op1output! \in \power \Iblot pNo: PNO, sCity: CITY, sName: SNAME, sNo: SNO,
sStatus: \num, spQuantity: \num \rblot \land \\
op2input1? \in \power \Iblot pNo: PNO, sCity: CITY, sName: SNAME, sNo: SNO,
sStatus: \num, spQuantity: \num \rblot \land \\
op2output! \in \power \Iblot pNo: PNO, sCity: CITY, sName: SNAME, sNo: SNO,
sStatus: \num, spQuantity: \num \rblot \land P2 \in PNO \land \\
Supplierdata \in \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num \rblot \\
\land op3input2? \in \power \Iblot pNo: PNO, sCity: CITY, sName: SNAME, sNo: SNO,
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sStatus: \num, spQuantity: \num \rblot \land \\

op3output! \in \power \Iblot pNo: PNO, sCity: CITY, sName: SNAME, sNo: SNO,
sStatus: \num, spQuantity: \num \rblot \land \\

op4input1? \in \power \Iblot sCity: CITY, sName: SNAME, sNo: SNO, sStatus: \num \rblot \\

\land op4output! \in \power \Iblot sName: SNAME \rblot \\

\land SPData \in \finset SP \land SupplierData \in \finset Supplier \\

\land op1output! \in \finset BDD3R1 \land op2input1? \in \finset BDD3R1 \\

\land op2output! \in \finset BDD3R2 \land Supplierdata \in \finset Supplier \\

\land op3input2? \in \finset BDD3R2 \land op3output! \in \finset BDD3R3 \\

\land op4input1?\in \finset Supplier \land op4output! \in \finset BDD3R4 \\

\land \Inot SPData = \{\} \land \Inot SupplierData = \{\} \land \Inot op2input1? = \{\} \\

\land \Inot Supplierdata = \{\} \land \Inot op3input2? = \{\} \land \Inot op4input1? = \{\} \\

\land (out \in op1output! \land in1 \in SPData \land in2 \in SupplierData \land \\
in1.sNo = in2.sNo \\

\implies

out.sNo = in1.sNo \land out.pNo = in1.pNo \land out.spQuantity = in1.spQuantity \\
\land out.sName = in2.sName \land out.sStatus = in2.sStatus \\
\land out.sCity = in2.sCity) \land

(out\_\_0\in op2output! \land in1\_\_0 \in op2input1? \land in1\_\_0.pNo = P2 \\

\implies

out\_\ 0 =in1\_\_0) \land (out\ \_1\in op3output! \land in1\_\_1 \in Supplierdata \\
\land in2\_\_0\in op3input2? \land in1\_\_1.sName = in2\_\_0.sName \\

\implies

out\_\_1 =in2\_\_0) \land (out\_\_2 \in op4output! \land in1\_\_2 \in op4input1? \\

\implies

out\_\_2.sName = in1\_\_2.sName)

o
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%BDDBEGIN
1:Delete:Project:-:-:Success:NotFound
%BDDEND
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\begin{schema} {BDD5Op2Delete}
\Delta SPJExt \\
spjKey? : SNO \cross PNO \cross JNO \\
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delSPJ? : SPJ\\

\where

spjKey? \in \dom spjAtt \\
spjSet' = spjSet \setminus \{ deISPJ? \} \\

\end{schema}

\begin{schema} {BDD5Op1Delete}
\Delta ProjectExt \\
projectKey? : INO \\
delProject? : Project \\
BDD120p2Delete \\

\where

projectKey? \in \dom projectAtt \\
delSPJ?.jNo = delProject?.jNo \\

projectSet’

\end{schema}

\begin{zed}

BDDS5 \defs \\

projectSet \setminus \{ delProject? \} \\

BDD50p1Delete [oplprojectKey?/projectKey?, opldelProject?/delProject?] \semi \\
BDD50p2Delete [op2spjKey?/spjKey?, op2delSPI?/delSPJ?] \\

\end{zed}

nsagevulnunisaireleulanew 189 BDD5Op1Delete fraAnda

try V' SPJExt; spjKey? : SNO X PNO X JNO; delSPJ? : SPJ « pre BDD50p2Delete;
WaldAda prove by reduce THnassil

spjSet \in \finset SPJ \land spjKey \in \finset (SNO \cross PNO \cross JNO) \\

\land spjAtt \in SNO \cross PNO \cross JNO \pfun SPJ \\

\land spjKey? \in SNO \cross PNO \cross JNO \\

\land delSPJ? \in SPJ \land \\

(\forall SPJ1: SPJ; SPJ2: SPJ

SPJ1\in spjSet \land SPJ2 \in spjSet \land \Inot SPJ1 = SPJ2
\land \Inot (SPJ1.jNo \in JNO \land SPJ2.jNo \in JNO \\
\land \Inot SPJ1.jNo = SPJ2.jNo) \land \\
\Inot (SPJ1.pNo \in PNO \land SPJ2.pNo \in PNO \\
\land \Inot SPJ1.pNo = SPJ2.pNo)
(SPJ1.sNo \in SNO \land SPJ2.sNo \in SNO \land \\
\Inot SPJ1.sNo = SPJ2.sNo)) \land \\
(\forall SPJVar2: SPJ @
(\exists ProjectVar1: Project @
SPJVar2.jNo = ProjectVar1.jNo)) \land \\
(\forall SPJVar2\_\_0: SPJ @
(\exists PartVar1: Part @ SPJVar2\_\_0.pNo = PartVar1.pNo))




\implies

156

\land

(\forall SPJVar2\_\_1: SPJ @

(\exists SupplierVar1: Supplier @

SPJVar2\_\_1.sNo = SupplierVar1.sNo)) \\

\land \dom spjAtt \in \power spjKey \\

(\exists spjAtt": \power ((SNO \cross PNO \cross JNO) \cross \Iblot jNo: JNO,

pNo: PNO, sNo: SNO, spjQuantity: \num \rblot)

@ (\exists spjKey'": \power (SNO \cross PNO \cross JNO)

@

spjKey' \in \finset (SNO \cross PNO \cross JNO) \land \\

spjAtt' \in SNO \cross PNO \cross JNO \pfun SPJ \land \\

spjKey? \in \dom spjAtt \land \\

(\forall SPJ1\_\_0: SPJ; SPJ2\_\_0: SPJ

SPJ1\_\_0 \in spjSet \land SPJ2\ \ 0 \in spjSet \land \\
\Inot SPJ1\_\_0 = delSPJ? \land \\

\Inot SPJ2\_\ 0 = delSPJ? \land \\

\Inot SPJ1\_\_0 = SPJ2\_\_0 \land \\

\Inot (SPJ1\_\_0.jNo \in JNO \land \\
SPJ2\_\_0.jNo\in JNO \land \\

\Inot SPJ1\_\_0.jNo = SPJ2\_\_0.jNo) \land \\
\Inot (SPJ1\_\_0.pNo\in PNO \land \\
SPJ2\_\_0.pNo \in PNO \land \\

\Inot SPJ1\_\_0.pNo = SPJ2\_\_0.pNo)
(SPJ1\_\_0.sNo \in SNO \land \\
SPJ2\_\_0.sNo\in SNO \land \\

\Inot SPJ1\_\_0.sNo = SPJ2\_\_0.sNo)) \land \\
\dom spjAtt' \in \power spjKey'))

mmagavlatnisa¥alenlunew 1ae BDD5Op2Delete HatANEY

try v ProjectExt; projectKey? : JNO; delProject? : Project « pre BDD50Op1Delete;
Hal¥A ks prove by reduce lnamsil

projectSet \in \finset Project \land projectKey \in \finset JNO \land \\

projectAtt \in JNO \pfun Project \land projectey? \in JNO \land \\

delProject? \in Project \land \\

(\forall Project1: Project; Project2: Project

| Project1 \in projectSet \land Project2 \in projectSet \land \\
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\Inot Project1 = Project2
@ (Project1.jNo \in JNO \land Project2.jNo \in JNO \land \\
\Inot Project1.jNo = Project2.jNo)) \land \\
\dom projectAtt \in \power projectKey \\
\implies
(\exists projectAtt": \power (JNO \cross \Iblot jCity: CITY, jName: JNAME, No: JNO \rblot) @
(\exists projectKey'": \power JNO @
(\exists spjAtt": \power ((SNO \cross PNO \cross JNO) \cross \Iblot jNo: JNO, pNo: PNO,
sNo: SNO, spjQuantity: \num \rblot) @
(\exists spjKey": \power (SNO \cross PNO \cross JNO) @
projectkey' \in \finset JINO \land projectAtt' \in JNO \pfun Project \land \\
spjSet \in \finset SPJ \land spjKey \in \finset (SNO \cross PNO \cross JNO) \land \\
spjAtt \in SNO \cross PNO \cross JNO \pfun SPJ \land \\
spjKey' \in \finset (SNO \cross PNO \cross JNO) \land \\
spjAtt' \in SNO \cross PNO \cross JNO \pfun SPJ \land \\
spjKey? \in SNO \cross PNO \cross JNO \land \\
delSPJ?\in SPJ \land spjKey? \in \dom spjAtt \land \\
projectKey? \in \dom projectAtt \land \\
(\forall Project1\_\_0: Project; Project2\ \_0O: Project
| Project1\_\_0 \in projectSet \land Project2\_\_0 \in projectSet \land \\
\Inot Project1\_\_0 = delProject? \land \Inot Project2\_\_0 = delProject? \land \\
\Inot Project1\_\_0 = Project2\ \ 0
@ Project1\_\_0.jNo \in JNO) \land \dom projectAtt' \in \power projectkey' \land \\
(\forall SPJ1: SPJ; SPJ2: SPJ
| SPJ1\in spjSet \land SPJ2 \in spjSet \land \Inot SPJ1 = SPJ2 \land \\
\Inot (SPJ1.jNo \in JNO \land SPJ2.jNo \in JNO \land
\Inot SPJ1.jNo = SPJ2.jNo) \land \\
\Inot (SPJ1.pNo \in PNO \land SPJ2.pNo \in PNO \\
\land \Inot SPJ1.pNo = SPJ2.pNo)
@ (SPJ1.sNo \in SNO \land SPJ2.sNo \in SNO \land \Inot SPJ1.sNo = SPJ2.sNo)) \land
(\forall SPJVar2: SPJ @
(\exists ProjectVar1: Project @ SPJVar2.jNo = ProjectVar1.jNo)) \land \\
(\forall SPJVar2\_\_0: SPJ @
(\exists PartVar1: Part @ SPJVar2\_\_0.pNo = PartVar1.pNo)) \land
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(\forall SPJVar2\ \_1: SPJ @
(\exists SupplierVar1: Supplier @
SPJVar2\_\_1.sNo = SupplierVar1.sNo)) \land \\
\dom spjAtt \in \power spjKey \land \\
(\forall SPJ1\_\_0: SPJ; SPJ2\ \_0: SPJ
| SPJ1\_\_0\in spjSet \land SPJ2\_\_0 \in spjSet \land \\
\Inot SPJ1\_\_0 = delSPJ? \land \Inot SPJ2\_\_0 = delSPJ? \land \\
\Inot SPJ1\_\_0 = SPJ2\ \ 0 \land \Inot (SPJ1\_\_0.jNo \in JNO \land \\
SPJ2\_\_0.jNo \in JNO \land \Inot SPJ1\_\_0.jNo = SPJ2\_\_0.jNo) \land \\
\Inot (SPJ1\_\_0.pNo \in PNO \land SPJ2\_\_0.pNo \in PNO \land \\
\Inot SPJ1\_\_0.pNo = SPJ2\_\_0.pNo)
@ (SPJN\\_0.sNo \in SNO \land SPJ2\_\_0.sNo \in SNO \land \\
\Inot SPJ1\_\_0.sNo = SPJ2\_\_0.sNo)) \land \\
\dom spjAtt' \in \power spjKey' \land \\
delSPJ?.jNo = delProject?.jNo))))
nsmadeL BDDS KaeAnd
try BDD5 [op1projectKey? := ProjectKeyData, op1delProject? := ProjectData,
op2spjKey? := SPJKeyData, op2delSPJ? := SPJData];
e ldAnda prove by reduce Enasai]
delSPJ? \in \Iblot jNo: JNO, pNo: PNO, sNo: SNO, spjQuantity: \num \rblot \land \\
ProjectData \in \Iblot jCity: CITY, jName: JINAME, jNo: JNO \rblot \land \\
ProjectKeyData \in JNO \land \\
SPJData \in \Iblot jNo: JNO, pNo: PNO, sNo: SNO, spjQuantity: \num \rblot \\
\land SPJKeyData \in SNO \cross PNO \cross JNO \land \\
projectAtt \in \power (JNO \cross \Iblot City: CITY, jName: JNAME, jNo: JNO \rblot) \land \\
projectAtt' \in \power (JNO \cross \Iblot jCity: CITY, jName: JNAME, jNo: JNO \rblot) \land \\
projectkey \in \power JNO \land projectKey' \in \power JNO \land \\
projectSet \in \power \Iblot jCity: CITY, jName: JNAME, jNo: JNO \rblot \land \\
projectSet' \in \power \Iblot jCity: CITY, jName: JNAME, jNo: JNO \rblot \land \\
spjAtt \in \power ((SNO \cross PNO \cross JNO) \cross \Iblot jNo: JNO, pNo: PNO,
sNo: SNO, spjQuantity: \num \rblot) \land \\
spjAtt' \in \power ((SNO \cross PNO \cross JNO) \cross \Iblot jNo: JNO, pNo: PNO,
sNo: SNO, spjQuantity: \num \rblot) \land \\
spjKey \in \power (SNO \cross PNO \cross JNO) \land \\
spjKey' \in \power (SNO \cross PNO \cross JNO) \land \\
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spjKey? \in SNO \cross PNO \cross JNO \land \\
spjSet \in \power \Iblot jNo: JNO, pNo: PNO, sNo: SNO, spjQuantity: \num \rblot \land \\
spjSet' \in \power \Iblot jNo: JNO, pNo: PNO, sNo: SNO, spjQuantity: \num \rblot \land \\
(\exists spjAtt\_\_0: \power ((SNO \cross PNO \cross JNO) \cross \Iblot jNo: JNO, pNo: PNO,
sNo: SNO, spjQuantity: \num \rblot) @
(\exists spjKey\ \_0: \power (SNO \cross PNO \cross JNO) @
(projectSet \in \finset Project \land projectKey \in \finset JNO \\
\land projectAtt \in JNO \pfun Project \land ProjectData \in Project \\
\land projectSet' = projectSet \setminus \{ProjectData\} \\
\land projectKey' \in \finset JNO \land projectAtt' \in JNO \pfun Project \\
\land spjSet \in \finset SPJ \land spjKey \in \finset (SNO \cross PNO \cross JNO) \\
\land spjAtt \in SNO \cross PNO \cross JNO \pfun SPJ \\
\land spjKey\_\_0\in \finset (SNO \cross PNO \cross JNO) \\
\land spjAtt\_\_0 \in SNO \cross PNO \cross JNO \pfun SPJ\\
\land delSPJ? \in SPJ \land spjKey? \in \dom spjAtt \\
\land ProjectKeyData \in \dom projectAtt \land SPJData \in SPJ \\
\land spjSet' = spjSet \setminus (\{delSPJ?\} \cup \{SPJData\}) \\
\land spjKey' \in \finset (SNO \cross PNO \cross JNO) \\
\land spjAtt' \in SNO \cross PNO \cross JNO \pfun SPJ \\
\land SPJKeyData \in \dom spjAtt\_\ 0 \land \\
(\forall Project1: Project; Project2: Project
| Project1 \in projectSet \land Project2 \in projectSet \land \Inot Project1 = Project2
@ (Project1.jNo \in JNO \land Project2.jNo \in JNO \land \Inot
Project1.jNo = Project2.jNo)) \land \dom projectAtt \in \power projectkey \land \\
(\forall Project1\_\_0: Project; Project2\_\_0: Project
| Project1\_\_0 \in projectSet \land Project2\_\_0 \in projectSet \\
\land \Inot Project1\_\_0 = ProjectData \land \Inot Project2\_\_0 = ProjectData \\
\land \Inot Project1\_\_0 = Project2\_\_0
@ Project\_\_0.jNo \in JNO) \land \dom projectAtt' \in \power projectKey' \land \\
(\forall SPJ1: SPJ; SPJ2: SPJ
| SPJ1\in spjSet \land SPJ2 \in spjSet \land \Inot SPJ1 = SPJ2 \land \\
\Inot (SPJ1.jNo \in JNO \land SPJ2.jNo \in JNO \land \land \Inot
SPJ1.jNo = SPJ2.jNo) \land \Inot (  SPJ1.pNo \in PNO \land SPJ2.pNo \in PNO \\
\land \Inot SPJ1.pNo = SPJ2.pNo)
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(SPJ1.sNo \in SNO \land SPJ2.sNo \in SNO \land \Inot SPJ1.sNo = SPJ2.sNo)) \\
\land (\forall SPJVar2: SPJ @

(\exists ProjectVar1: Project @ SPJVar2.jNo = ProjectVar1.jNo)) \land \\

(\forall SPJVar2\_\_0: SPJ @

(\exists PartVar1: Part @ SPJVar2\_\_0.pNo = PartVar1.pNo)) \land

(\forall SPJVar2\_\_1: SPJ @

(\exists Suppliervar1: Supplier @ SPJVar2\ \_1.sNo = SupplierVar1.sNo)) \land

\dom spjAtt \in \power spjKey \land \\

(\forall SPJ1\_\_0: SPJ; SPJ2\_\_0: SPJ

SPJ1\\_0\in spjSet \land SPJ2\ \_0\in spjSet \land \Inot SPJ1\_\_0 = delSPJ? \\
\land \Inot SPJ2\_\_0 = delSPJ? \land \Inot SPJ1\_\_0 = SPJ2\ \ 0 \\

\land \Inot (SPJ1\_\_0.jNo \in JNO \land SPJ2\_\_0.jNo \in JNO \\

\land \Inot SPJ1\_\_0.jNo = SPJ2\_\_0.jNo) \land \Inot (SPJ1\_\_0.pNo \in PNO \\
\land SPJ2\_\_0.pNo \in PNO \land \Inot SPJ1\_\_0.pNo = SPJ2\_\_0.pNo)
(SPJ1\_\_0.sNo \in SNO \land SPJ2\_\_0.sNo \in SNO \land \\

\Inot SPJ1\_\_0.sNo = SPJ2\_\_0.sNo)) \land \\

\dom spjAtt\_\_0 \in \power spjKey\ \_0 \land delSPJ?.jNo = ProjectData.jNo \land \\

(\forall SPJ1\_\_1: SPJ; SPJ2\_\_1: SPJ

SPJ1\_\_1\in spjSet \land SPJ2\ \_1\in spjSet \land \Inot SPJ1\_\_1 = delSPJ? \\
\land \Inot SPJ1\_\_1 = SPJData \land \Inot SPJ2\_\_1 = delSPJ? \\

\land \Inot SPJ2\_\_1 = SPJData \land \Inot SPJ1\_\_1 = SPJ2\_\_1 \\

\land \Inot (SPJ1\_\_1.jNo \in JNO \land SPJ2\_\_1.jNo \in JNO \\

\land \Inot SPJ1\_\_1.jNo = SPJ2\_\_1.jNo) \land \Inot ( ~ SPJ1\_\_1.pNo \in PNO \\
\land SPJ2\_\_1.pNo \in PNO \land \Inot SPJ1\_\_1.pNo = SPJ2\_\_1.pNo)
(SPJ1\_\_1.sNo \in SNO \land SPJ2\_\_1.sNo \in SNO \\

\land \Inot SPJ1\_\_1.sNo = SPJ2\_\_1.sNo)) \\

\land \dom spjAtt' \in \power spjKey')))
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\data\spec_spj.zed

$%%%%%%%%% from Data Dictionary %%%%%%%%%%
\begin{zed}
[SNO, SNAME,CITY,PNO,PNAME, \\
COLOR, JNO, JNAME ]
\end{zed}
\begin(zed)|
Boolean ::= True | False \\
\end{zed}

\begin{schema} {Supplier}
sNo : SNO \\
sName : SHAME \\
sStatus : \num \\
sCity : CITY \)
\where
sStatus \geq 0 \\
\end{schena}

\begin{schema} {Part}

/ . G o i I
U7 5.6 darimumanresnnantmidgAnsusesszuuiidaninzasiiazensiuagd
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