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Cbz

cdz.exe

CDZ. Atoolfortranslating class diagram into Z Specification

Class File (.clz)

Relationship File (.rez)

Destination File (.zed]

1
2)
3
4)

More Detall

ICDZ.

Reset Generate M ore D etail

(.zed)

(Generate)

-3

A tool for translating class diagram into 2

Specification was successfully generated

Showz Specification

(.cl2)

Exit

(.rez)

Ok

if,» ni X)



EUCDZ. Atoolfortranslating class diagram into 2 Specification

Oass File (.clz) DAT estingk4quariumClass.clz
Relationship File (.rez) DAT estingkAquariumRel.rez

Destination File (.zed) DAT estingk4quariumT oolResult.zed

Reset Generate M ore D etail Exit

Generating Object ID and Data Type.
Generating schema: Species
Generating schema: SpeciesExt
Generating schema: Fish
Generating schema: FishExt
Generating schema: Event
Generating schema: EventExt
Generating schema: Tank
Generating schema: TankExt
Generating schema: DisplayFish
Generating schema: DisplayFishExt

5

clzreport.log cdz.exe

Incomplete Data <C:\Program Files\CDZ\CD Z\clzreport.log>

Line 1: "Species....." ... .
Error Attribute name not found.

Line 1: "Species". ..
Error Data type not found.

Line 3: ... fname" "fname..........
Error Class name not found.

Line 13: "DisplayTank" "lightingEffect" "lightingEffect" "DisplayTank.....1
Error class can not be its own parent.

Line 1: ... "m-1" "1t
Error Relationship name not found.

Line 1: . m-1""1"" 1...
Error Class 1 not found.

Line 1: . "m-1""r"t 1o
Error Class 2 not found.

Line 2: IAssocE xperience.......... Fish*" 'm-1" "1 " "
Error Class 1 not found.

Line 3: "AssocPopulationl " "D isplayFishl "D isplayT ank...........
Error Relationship not found.

6) Reset
7 Exit
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“School"
“School"
“School”
“Department”
“Student”
“Student”
“Course"
“Course”
“Instructor”
“Graduate”

“Undergraduate"

“CompHas”
“AggMember"
"AggAssignTo"
“AssocChairs"
“AssocAttends"

“AssocOffer"

“AssocTeaches"

“name”
“address"
“phone”
"name"
“name”
“studentld”
“name”
“courseld"

“name”

1.

till

1
Department"
“School”
“Department”
“Department”
“Student”
"Department”

“Course"

(Is for

2

"School” “

“Instructor”

school)

"name"
“address"
“phone”
“name”
"name"
“studentld”
“name"
“courseld”

“name”

1,

till

“Student” e,

"Instructor" “ooom

“Course” -
“Course" -

“Instructor” -

“0..

till

un

“Student”

“Student”

“1..

"1..

“0..

/>



\begin{zed
CHOOL, NAME, ADDRESS, PHONE,
EPARTMENT

STUDENT, STUDENTID,

COURSE, COURSEID,

INSTRUCTOR]
\end{zed}

\begin{schema}{ School
name :NAM
address : ADDRESS
phone : PHONE

\end{schema)

\begin{schema}{SchooIExtC}
school : \fmset SCHOOL W
schoolAttrs : SCHOOL \pfun School
\where
\dom schoolAttrs \subseteq school
\end{schema}

\begin{schema} {Department
ot name}:{NA{)ME }
\end{schema}

\begin{schema}{ DepartmentExt
department :\finset DEPARTMENT
departmentAttrs : DEPARTMENT \pfun
Department
Where
\dom departmentAttrs \subseteq department
\end{schema}

ame
studentld : STUDENTID
\end{schema}

\begin{schema} {Stu_dentExt
student :\finset STUDENT
Wh studentAttrs : STUDENT \pfun Student
ere
\dom studentAttrs \subseteq student
\end{schema}

\begin {schema} {Course
an{ name}'{NAME}

courseld : COURSEID
\end{schema}

\begin{ schema} { Student
ot n me} { ME}

\begin{ schema} {CourseExt

course ; \fmset COURSE

courseAttrs : COURSE \pfun Course
\where

\dom courseAttrs \subseteq course
\end{schema}
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\begin{schema} {Instructor}
namé :NAME
\end{ schema}

\begin{ schema} il nstructorExt
instructor : \finset INSTRUCTOR
InstructorAttrs INSTRUCTOR  \pfun
Instructor
\where _ _
\dom instructorAttrs \subseteq instructor

\end{schema}

\begin{schema}{Graduate}
studentattrs : Student
\end{ schema}

\begin{ schema} {GraduateExt}
StudentExt
graduate :\finset STUDENT

T graduateAttrs : STUDENT \pftm Graduate

ere
\dom graduateAttrs \subseteq graduate
%raduate \in \{student\} w _
orail a :\dom graduateAttrs 1a \in \dom
studentAttrs @
(graduateAttrs
(studentAttrs a)
\end{schema}

a), studentattrs =

\begin{schema}[ ndergraduate}
studentattrs : Student
\end{ schema}
\begin{schemal{UndergraduateExt
ot Stud%%tExt ’ )

undergraduate :\finset STUDENT

undergraduateAttrs ~ STUDENT  \pfun
Undergraduate
Where

\dom  undergraduateAttrs  \subseteq
undergraduate

undergraduate \in \{student\} w _
\forall"a : \dom undergraduateAttrs 1a \in
\dom studentAttrs @
(undergraduateAttrs
(studentAttrs a)
\end{schema}

\begin{ schema} { CompHas
ot Depa}r{ment xtV\}
SchoolExt
compHas : \finset (DEPARTMENT \cross
SCHOOL)
\where
\dom comElHas \subseteq department
\ran compHas \subseteq school

a),studentattrs =



\forall i, 12 :\ran compHas @
ol IcompHas \inv (rl) = compHas \inv (r2)
implies r
g \forall X : department @ W# (compHas \limg

x\} \rim
il ggorally »school @ \# (compHas \inv \limg

{y\} \rimg) \geq "1
\enJ{sche?na}] X
\begin{ schema} AggMember}
Sch oofE g%N
StudentExt w
gMember : \fmset (SCHOOL \cross
STUDEN ?
\where
\dom ag ch;/lMember \subseteq school W
\ran agg( ember \subseteq student W
\forall"X : school @ \#%
\{x}\nmg} \geg Ow
orall y : dent @ W (aggMember \inv

\limg\{y\} \rimg) \geq 1
e dfsc{l}{e}ma} s

aggMember \limg

\begin{schema} {AggAssignTo
ot Depa}rt{mgrgtExtg }
InstructorExt W

aggAssignTo

\crossINS UCTOR)
\where

\dom aggAssignTo \subseteq department W

\ran aggAssignTo \subseteck instructor W

\foraII ei)artment @ W (aggAssignTo
\limg \{x\} \rlmP ) \geq

forall'y "instructor @ w (aggAssignTo \inv
\I|md% \} \nmg}\geql

schema}

: \finset (DEPARTMENT

\begin{schema} {AssocChairs}
DepartmentExt W
InstructorExt W
assocChairs @ \fmset (DEPARTMENT

\cross INSTRUCTOR)

\where
\dom assocChairs \subseteq department w
\ran assocChairs \subseteq instructor W
\forall dl, d2 :\dom assocChairs; rl, 12 :

\ran assocChairs

assocChairs (dl) = assocChairs (d2)

d2 \land
assocChalrs \inv (rl) = assocChairs \inv
(r2) \implies rl =
\forall x department @ \ (assocChairs
\limg\{x\} \r|mg) \geq 0\land w
Vi (assocChairs \I|m \}x\} \rimg) \leq 1w
\forall mstructor # (assocChairs \inv

\limg \{y\} \nmg}/\ e%o and
\# (assocC

\implies dI =

airs \mv \limg \{y\} \rimg) \leq
\end{schema}
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\begin {schema} {AssocAttends}
SmdentExt W
CourseExt W
assocAttends

COURSE)

\where
\dom assocAttends \subseteq student W
\ran assocAttends \subseteq course W
\forall X : smdent @ \# (assocAttends \limg

\{(x\} \nmg?\e OW
orall course @ \# (assocAttends \inv

\“md% \{ \} \rlmg 0eq 0

: \fmset (STUDENT \cross

\begm{schema}{AssocOffer}
DepartmentExt W
CourseExt W
assocOffer ; \fmset (DEPARTMENT \cross
COURSE)
\where
\dom assocOffer \subseteq department W
\ran assocOffer \subseteq course W
orall X : department’ @ \# (assocOffer
\limg \{x\} \rlmlg) \ geq 11
foral y course @ \# (assocOffer \inv \limg
{yg \rimg) ?
\é

nci schema

\begin{ schema} {AssocTeaches}
CourseExt W
InstructorExt W
assocTeaches
INSTRUCTOR)
\where
\dom assocTeaches \subseteq course W
\ran assocTeaches \subseteq Instructor W
\forall X : course @ \# (assocTeaches \limg
\{x\} \nmg}\ eq LW
orall'y :instructor @ \# (assocTeaches \inv
\Ilmd% \nmg{ \geq 0

: \fmset (COURSE \cross

\begin { schema}{S AddSchool
\Delta SchoolExt
school’) SCHOOL W
7 School
\where
school? \notin \dom school Attrs
school' = schooI \cup \gchool’h W
schoolAttrs' = schoolAttrs \cup \{school?
\mapsto 2}
\end{ schema}

\begin{ schema} {D ddDepartment}
\Delta DepartmentExt w
dep artment7 DEPARTMENT
d° Department
\where
department? \notin \dom departmentAttrs

()



dePartment' = department  \cup
\{department?\}

departmentAttrs' = departmentAttrs \cup
\{department? \mapsto d?\}

\end{schema

\begin{schema}{AddStudent}
\Delta StudentExt
student? : STUDENT

7 : Student

\where

student') \notln \dom studentAttrs
student' = student \cup \{student?\} w
studentAttrs' = Studen ttrs \cup {student°
\mapsto A}
\end{schema}

\begin{schema}{AddCourse
\Delta CourseExt
course? : COURSE
¢? : Course
Where
course? \notin \dom courseAttrs
course' = Course \cup \{course?\} W
courseAttrs' = course ttrs \cup \{course?
\mapsto c¢?\}
\ena{ schema}

\begln{schema}ﬂAddInstructor}

\Delta InstructorExt
instructor? : INSTRUCTOR
i?7 - Instructor

Vinhere
instructor? \notin \dom instructorAttrs
instructor' = instructor \cup \{instructor?\} W
instructorAttrs' = instructorAttrs \cup
\{instructor? \mapsto i}
\énd{schema}
\begin{ schema} {AddGraduate}
eta{Gra duateExt

graduate7 STUDENT

0? : Graduate
Where

graduate? \notin \dom graduateAttrs W
graduate’ = graduate \cUp \égraduate7\}
{rad aduateAttrs' = gradliateAttrs ~ \cup
\{graduate? \mapsto g\}
\end{schema}

\begin{schema}{AddUndergraduate}
\Delta UndergraduateExt
undergraduate? : STUDENT W
7 Undergraduate

Where _
undergraduate? \notin \dom

undergraduateA rs
undergraduate’ =

undergraduate \cup
\{undergraduate\} w
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undergraduateAttrs = _UndergraduateAttrs
\cup {undergraduate? \mapsto - A}
\end{ schemd

\begin{ schema} {D emoveDepartment}
\Delta DepartmentExt
department’) DEPARTMENT

\where
department? in \dom departmentAttrs W
de{)artment = Cepartment \setminus
\{department?\}
departmentAttrs' = \{department?\} \ndres
departmentAttrs
\end{schema}

\begin{schema}{RemoveSchool}

\Delta CompHas

RemoveDepartment

school? : SCHOOL
\where

school? \in \dom schoglAttrs w

school' = school \setminus \{school°\} w

schoolAttrs' = \{school?\} " \ndres
schooIAtthaN et "

epartment?} =

compHas(s{) :pschool?(q} \}
\end{schema}

\begln{schema} {SRemoveStudent}
\Delta StudentExt W
student? : STUDENT
\where _
student? \in \dom StudentAttrs W
student’ = student \setminus \{student?\} w
studentAttrs' = \{student?}  \ndres
studentAttrs
\end{schema}

department 1

\begin{schema}{RemoveCourse}
\Delta CourseExt W
course? : COURSE
\where _
course? \in \dom courseAttrs W
course' = course \setminus \{course?\} W

courseAttrs' = \{course?\} " \ndres
courseAttrs
\end{schema}
\begln{schema}{]Removelnstructor}

\Delta TnstructorExt W

instructor? : INSTRUCTOR
Where

instructor? \in \dom instructorAttrs w

instructor' = instructor  \setminus
\{instructor?\

ms[}ructorAttrsl = \{instructor?} \ndres
instructorAttrs
\end{schema}

()



\begin {schema} {RemoveGraduate}
\Delta GraduateExt \\
graduate? : STUDENT

\where

graduate7 \in \dom graduateAttrs W

%ra duatel = “graduate  \setminus
\{graduate\}

raduateAttrs = \{graduate?} \ndres
graduateA rs
end{schema}

\begin{schema} { RemoveUndergraduate}
\Delta UndergraduateExt W
undergraduate? : STUDENT
\where _
undertt;raduate’> \in \dom
undergraduateA trs W
un erg)raduate = undergraduate \setminus
\{undergraduate\}
undergraduateAttrs = \{undergraduate?\}
\ndres undergraduateAttrs
\end{schema%

\begln{schema}{Chan%eSchooI}
\Delta SchoolExt w
school? : SCHOOL
2 School
Where

school? \in \dom schoolAttrs

school' = schoo

schoolAttrs' = schoolAttrs \oplus \{school?
\mapsto A}
\end{ schema}

\begin{schema} Chan%eDepartment}
\Delta DepartmentExt W
department? : DEPARTMENT
o? : Department
Where
department? \in \dom departmentAttrs W
department’ = department
departmentAttrs' = departmentAttrs \oplus
\{ department? \mapsto d?\}
\end{schema}

\begln{schema}{ChangeStudent}
\Delfa StudentExt W
student? : STUDENT
7 : Student

\where

e s

7

student? \in \dom studentAttrs
student’ = student
studentAttrs' = StudentAttrs  \oplus
\{student? \mapsto A}
\end{schema}

\begin{ schema {ChangeCourse
\Delta CourseExt W
course? : COURSE
¢? : Course
\where _
course? \in \dom courseAttrs W
course’ = course
courseAttrs' = courseAttrs \oplus \{course?
\mapsto c?\}
\end{schemia}

\begln{schema}{]Changelnstructor}
\Delta InstructorExt W
instructor? : INSTRUCTOR
7 Instructor
Where
instructor? \in \dom instructorAttrs
instructor' = instructor
instructorAttrs' = instructorAttrs \oplus
\{instructor? \mapsto i}
\end{ schema}

\begin{ schema {GhangeGraduate}
\Delta GraduateExt

graduate? : STUDENT

0? : Graduate
\where

grac uate? \in \dom graduateAttrs w
raduate’ = graduate

%ra duateAttrs' = graduateAttrs \oplus
\{graduate? \mapsto g?\}
\end{ schema}

\begin schema}{U hangeUnder aduate}
\Delta Undergra uate
undergraduate7 STUDENT
2 :Undergraduate
Where

undergraduate? \in \dom undergraduateAttrs

undergraduate’ = undergraduate
undergraduateAttrs' =" yndergraduateAttrs
\oplus \{undergraduate? \mapsto 7\%
\end{schiema}



“Species”
“Species”
“Fish"
“Fish"
“Fish"
“Event”
"Event"
“Tank"
“Tank”
“Tank”
“DisplayFish"
“ExperimentalFish”
“DisplayTank”
“DisplayTank”
"ScientificTank"

"ScientificTank"

(Aquarium Database)

“sname”
“stood”
“fname”
“fcolor”
“tweight"
“edate”
“enote”
“thame”
“tcolor"

“tvolumn”

lilt

Pl

“lightingEffect”
“soundTrack"
"soundTrack”

“salinity”

“sname”
“stood”
“fname”
“fcolor”
“tweight"
“edate”
“enote”
“tname”
“tcolor”

“tvolumn”

nil

“lightingEffect”
"soundTrack"
“soundTrack"

“salinity"

“Fish"
“Fish"
“Tank"
“Tank"
"Tank"

"Tank"



2

"AssocReps " “Fish"

“AssocExperience”  “Event” “Fish"

“AssocPopulationl”  “DisplayFish”

“AssocPopulation2”  "ExperimentalFish"

! -2

PECIES, SNAME, SFOOD

ISH, FNAME, FCOLOR, FWEIGHT,
EVENT, EDATE, ENOTE

TANK, TNAME. TCOLOR TVOLUMN,

LIGHTINGEFFECT, SOUNDTRACK, W
TEMPERATURE, SALINITY]
\end{zed}

\begin{ schema} { Specie
: snam% g MEW

sfood : SFOOD
\end{ schema}

\begin{ze l:l;

w

\begin{schemal} {SpeciesExt
species :\fmset SPECIES _
speciesAttrs : SPECIES \pfim Species

\dom speciesAttrs \subseteq species
\end{ schema}

\begin{schema}{Fish
ot fnam%{: FN}\ME

feolor : FCOLOR
fweight : FWEIGHT
\end{schema}

\begln{schema}{FlshExt&
fish ‘tfinset FISHW
fishAttrs : FISH \pfun Fish
\where
\dom fishAttrs \subseteq fish
\end{ schema}

\begin{schemal {Event

ot edate}:{ EDA1}E

enote : ENOTE
tend{schema}

Where

“Species”
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"DisplayTank”

“ScientificTank”

\begln{schemag{EventExt}
event :\finset EVENT
eventAttrs : EVENT tpfun Event

\dom eventAttrs \subseteq event
tend{schema}

tbegin{schema} Tank%v|
tname : TNAME
tcolor : TCOLOR
tvolumn : TVOLUMN
\end{schema}

tbegin{schema} {TankExt}
tank : tfinset TANK W
tankAttrs : TANK \pfun Tank
twhere

tdom tankAttrs tsubseteq tank
\end{schema}

\where

thegin{ schema {Dis g)layFlsh}
fishattrs :
\end{schema}

\begin{schemaE}{DisplayFishExt}

displayFish : tfinset FISH tt
displayFishAttrs : FISH tpfun DisplayFish

tdom displayFishAttrs tsubseteq displayFish

displayFish tin t({jﬂsht} tt
_ ftforall"a : tdom displayFishAttrs 1a tin tdom
fishAttrs @
(displayFishAttrs a).fishattrs = (fishAttrs a)
\end{schema}

twhere



\begin{schema} {ExperimentalFish}

fishattrs : Fish
\end{schema}
\begin {schema} { Experimental FishExt}
FishExt W
experimentalFish : \finset FISH
experimental FishAttrs FISH \pfun
ExperimentalFish
Where
\dom experimentalFishAttrs  \subseteq
experimentalFish

experimentalFish \in \{fish\}
\forall a : \dom experimentalFishAttrs 1a\in
\dom fishAttrs @
(experimentalFishAttrs
(fishAttrs )
\end{schema}

a).fishattrs =

\begin{schema}{Display Tank}
tankattrs : Tank
lightingEffect : LIGHTINGEFFECT W
soundTrack : SOUNDTRACK
\end{schema}

\begin{schema}Display TankExt}

TankExt W

displayTank : \finset TANK

displayTankAttrs TANK \pfun
DisplayTank
\where

\dom display TankAttrs \subseteq
displayTank

displayTank \in \{tank\} W
\forall a : \dom displayTankAttrs 1a\in
\dom tankAttrs @
(displayTankAttrs a).tankattrs — (tankAttrs

\end{schema}

\begin{schema}{ScientificTank}
tankattrs : Tank
temperature : TEMPERATURE
salinity : SALINITY
\end{schema}

\begin{schema}{ScientificTankExt}

TankExt

scientificTank . \fmset TANK

scientificTankAttrs TANK  \pfun
ScientificTank

\where

\dom scientificTankAttrs
scientificTank W

scientificTank \in \{tank\} W

\forall ‘a . \dom scientificTankAttrs 1a\in
\dom tankAttrs @

(scientificTankAttrs

(tankAttrs &)

\end{ schema}

\subseteq

a),tankattrs =
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\begin{schema} { AssocReps}
FishExt W
SpeciesExt
assocReps : \fmset (FISH \cross SPECIES)

\dom assocReps \subseteq fish

\ran assocReps \subseteq species

\forall rl, r2 :\ran assocReps @

assocReps \inv (rl) = assocReps \inv (r2)

\implies rl =12

\forall x . fish @ W (assocReps \limg \{x\}
\rimg) = 1W

\forall y : spedes @ W (assocReps \inv
\limg \{y\} \rimg) \geq O

\where

\end{ schema}
\begin{schema}{ AssocExperience}
EventExt W
FishExt W
assocExperience : \fmset (EVENT \cross
FISH)
Where
\dom assocExperience \subseteq event
\ran assocExperience \subseteq fish

\forall rl, r2 :\ran assocExperience @
assocExperience \inv (rh =

assocExperience \inv (r2) \implies rl =r2

\forall x . event @ W (assocExperience
\limg \{x\} \rimg) = 1

\forall y : fish @ W (assocExperience \inv
\limg \{y\} \rimg) \geq O
\end{schema}

\begin{schemal{AssocPopulationl}

DisplayFishExt W

DisplayTankExt W

assocPopulationl : \fmset (FISH \cross
TANK)
Where

\dom assocPopulationl \subseteq
displayFish W

\ran assocPopulationl \subseteq
displayTank

\forall rl, r2 :\ran assocPopulationl @

assocPopulationl \inv (rh =
assocPopulationl \inv (r2) \implies rl =r2

\forall  x displayFish @ W
(assocPopulationl \limg\{x\} \rimg)= 1W

\forall 'y . displayTank @ W

(assocPopulationl \inv \limg \{y\} \rimg) \geq O
\end{schema}

\begin{schema}{AssocPopulation2}

ExperimentalFishExt

ScientificTankExt W

assocPopulation2 . \finset (FISH \cross
TANK)
Where

\dom assocPopulation2
experimentalFish W

\subsseteq

()



\ran assocPopulation2
scientificTank \\

\forall rl, r2 :\ran assocPopulation2 @

assocPopulation2 \inv (rh) =

assocPopulation2 \inv (r2) \implies rl =r2\\

\forall x . experimentalFish @ W
(assocPopulation2 \limg \{x\} \rimg) = 1

\forall y : scientificTank @ W
(assocPopulation2 \inv \limg \{y\} \rimg) \geq O
\end{schema}

\subseteq

\begin{schema{AddSpecies}
\Delta SpeciesExt
species? : SPECIES

? : Species

species? \notin \dom speciesAttrs W

species' = spedies \cup \{species?\} W

speciesAltrs' = speciesAttrs \cup \{ species?
\mapsto 7%

\end{schema}

\where

\begin{schema}{ AddFish}
\Delta FishExtW
fish? : FISH
f? 1 Fish
\where
fish? \notin \dom fishAttrs
fish' = fish \cup \{fish?\} W
fishAttrs' = fishAttrs \cup \{fish? \mapsto
f2\}
\end{schema}

\begin{schema{AddEvent}
\Delta EventExt
event? : EVENT
€? : Event
Where
event? \notin \dom eventAttrs
event' = event \cup \{event?\} W
eventAttrs' = eventAttrs \cup \{event?
\mapsto e}
\end{ schema}

\begin{schema}{AddTank}
\Delta TankExt
tank? : TANK
t? : Tank
\where
tank? \notin \dom tankAttrs
tank' = tank \cup \{tank?\} W
tankAttrs' = tankAttrs \cup \{tank? \mapsto
tA}
\end{ schema}

\begin{schema}{AddDisplayFish}

\Delta DisplayFishExt
displayFish? : FISHW

2 -3

d? : DisplayFish
Where
displayFish? \notin \dom displayFishAttrs W
displayFish' = displayFish \cup
\{displayFish?\} W
displayFishAttrs' = displayFishAttrs \cup
\{displayFish? \mapsto d?\}
\end{schema}

\begin{schema} { AddExperimentalFish}

\Delta ExperimentalFishExt

experimentalFish? : FISHW

€? : ExperimentalFish
\where

experimentalFish? \notin \dom
experimentalFishAttrs W

experimentalFish' = experimentalFish \cup
\{experimentalFish?\} W

experimentalFishAttrs' =
experimentalFishAttrs  \cup  \{experimentalFish?
\mapsto e}
\end{ schema}

\begin{ schema} {AddDisplayTank}
\Delta Display TankExt W
displayTank?": TANK W
d? : DisplayTank
\where
displayTank? \notin \dom displayTankAttrs

displayTank' =
\{displayTank?\} W
displayTankAttrs' = displayTankAttrs \cup
\{ displayTank? \mapsto d?\}
\end{ schema}

displayTank  \cup

\begin{schema}{ AddScientificTank}
\Delta ScientificTankExt W
scientificTank? : TANK
? : ScientificTank
Where
scientificTank? \notin \dom
scientificTankAttrs
scientificTank’ =
\{scientificTank?\} W
scientificTankAttrs' =, scientificTankAttrs
\cup \{scientificTank? \mapsto ’?\)
\end{ schema}

scientificTank  \cup

\begin {scherm} { RemoveSpecies}
\Delta SpeciesExt W
species? : SPECIES
\where
species? \in \dom speciesAitrs
spedies' = spedies \setminus \{species?\} W
speciesAitrs's = \{species?\}  \ndres
speciesAttrs
\end{schema}

()



\begin {schema}{ RemoveFish}
\Delta FishExt
fish? : FISH
\where
fisn? \in \dom fishAttrs W
fish' = fish \setminus \{fish?\} W
fishAttrs' = \{fish?\} \ndres fishAttrs
\end{schema}

\begin{schema}{ RemoveEvent}
\Delta EventExt W
event? : EVENT
Where
event? \in \dom eventAttrs
event' = event \setminus \{event?\}
eventAttrs' = {event?\} \ndres eventAttrs
\end{schema}

\begin{schema}{ RemoveTank}
\Delta TankExt
tank? : TANK
\where
tank? \in \dom tankAttrs W
tank' = tank \setminus \{tank?\}
tankAttrs' = \{tank?\} \ndres tankAttrs
\end{schema}

\begin{ schema} { RemoveDisplayFish}
\Delta DisplayFishExt
displayFish? : FISH

\where
displayFish? \in \dom displayFishAttrs W
displayFish' = displayFish  \setminus
\{displayFish?\}

displayFishAttrs' = \{displayFish?\} \ndres
displayFishAttrs
\end{schema}

\begin{schema}{ RemoveExperimentalFish}
\Delta ExperimentalFishExt
experimentalFish? : FISH

\where

experimentalFish? \in \dom
experimentalFishAttrs W

experimentalFish'" =  experimentalFish
\setminus \{experimentalFish?\}

experimental FishAttrs’

\{experimentalFish?\} \ndres experimentalFishAttrs
\end{schema}

\begin{ schema} {RemoveDisplay Tank}
\Delta DisplayTankExt W
displayTank? : TANK

\where
displayTank? \in \dom displayTankAttrs W
displayTank’ = displayTank \setminus
\{displayTank?\} W
-3
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displayTankAttrs' = \{displayTank?\} \ndres
displayTankAttrs
\end{schema}

\begin{schema}{RemoveScientificTank}
\Delta ScientificTankExt W
scientificTank? : TANK

Where
W scientificTank? \in \dom scientificTankAttrs
scientificTank’ = scientificTank \setminus
\{scientificTank?\} W
scientificTankAttrs' = \{scientificTank?\}
\ndres scientificTankAttrs
\end{schema}
\begin{ schema} {ChangeSpecies}
\Delta SpeciesExt W
species? : SPECIES
? : Species
\where
spedes? \in \dom speciesAttrs W
species’ = specdies
speciesAttrs's = speciesAitrs  \oplus
\{species? \mapsto A}
\end{schema}
\begin{schema} {ChangeFish}
YDelta FishExt W
fish? : FISH
f? :Fsh
\where
fish? \in \dom fishAttrs W
fish' = fish
fishAttrs' = fishAttrs \oplus \{fish? \mapsto
A}
\end{ schema}
\begin{schema}{ChangeEvent}
\Delta EventExt W
event? : EVENTW
€? : Bvent
\where
event? \in \dom eventAttrs W
event' = event
eventAttrs' = eventAttrs \oplus \{event?
\mapsto e}
\end{schema}
\begin{schema}{ChangeTank}
\Delta TankExt W
tank? : TANK
t? : Tank
\where
tank?\in \dom tankAttrs
tank' =tank
tankAttrs' = tankAttrs \oplus \{tank?
\mapsto t?\}
\end{schema}

()



\begin{schema}{ChangeDisplayFish}
\Delta DisplayFishExt w
displayFish? : FISHW
d? : DisplayFish
\where
displayFish? \in \dom displayFishAttrs W
displayFish' = displayFish
displayFishAttrs' = displayFishAttrs \oplus
\{displayFish? \mapsto d\}
\end{schema}

\begin{ schema}{ ¢ hangeExperimentalFish}
\Delta ExperimentalFishExt
experimentalFish? : FISH W
€? : ExperimentalFish

\where
experimentalFish? \in \dom
experimentalFishAttrs W
experimentalFish' = experimentalFish
experimentalFishAttrs' =

experimentalFishAttrs  \oplus  \{experimentalFish?

\mapsto e}

\end{schema}
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\begin{schema}{ChangeDisplayTank}
\Delta DisplayTankExt W
displayTank? : TANK W
d? : DisplayTank
\where
displayTank? \in \dom displayTankAttrs W
displayTank' = displayTank \\
displayTankAttrs' = displayTankAttrs \oplus
\{displayTank? \mapsto d?\}
\end{ schema}

\begin{schema} { ChangeScientificTank}
\Delta ScientificTankExt W
scientificTank? : TANK
? : ScientificTank
\where
scientificTank? \in \dom scientificTankAttrs

scientificTank' = scientificTank
scientificTankAttrs' = scientificTankAttrs
\oplus \{scientificTank? \mapsto A}

\end{ schema}

()



(Automatic Teller Machine)

“Bank" “name” “name” M

“Bank"” "address"” “address" M
“ATMMachine" “name" “name" M i
“ATMMachine” “address" “address" M i
“BankClient" “firsename" "firsename” M i
"BankClient" “lastname” “lastname" i i
"BankClient" “cardNumber"” “cardNumber" . i
"BankClient" “pinNumber” “pinNumber" M i
“Account" “number” “number” i i
“Account” "balance” “balance” i i
“Transaction” “transld" “transld” i 1M
"Transaction” “transDate" “transDate" i fin
“Transaction" “transTime" “transTime" i i
"Transaction” “transType" “transType” fn i
“Transaction" “amount” “amount” i i
“Transaction” "postBalance” “postBalance" i Mi
"CheckingAccount" "Account” .
“SavingAccount" W “Account” M
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<7} -2
2 34 2
“AggHasl”  "ATMMachine" “Bank" 1"
“AggHas2" "Account" “Bank” R con
“AssocOpen” “BankClient" “Account"” - ‘
“AssocAccountTrans" “Account”  “Transaction” ‘- ' “ “qn

"AssocSavingChecking”

2 A

\begin{zed}
[BANK, NAME, ADDRESS,
ATMMACHINE,
BANKCLIENT, FIRSTNAME,
LASTNAME, CARDNUMBER, PINNUMBER, W
ACCOUNT, NUMBER, BALANCE, \\
TRANSACTION, TRANSID,
TRANSDATE, TRANSTIME. TRANSTYPE,
AMOUNT, POSTBALANCE]
tend{zed}

\begin{ schema} {Bank}
name : NAME
address : ADDRESS
\end{schema}

\begin{schema}{BankExt}

bank :\finset BANK

bankAttrs : BANK \pfun Bank
\where

\dom bankAttrs \subseteq bank
\end{ schema}

\begin{schema} {ATMMachine}
name : NAME
address : ADDRESS

\end{schema}

\begin{ schema} { ATMMachineExt}

aTMMachine : \fmset ATMMACHINE

aTMMachineAttrs : ATMMACHINE \pfun
ATMMachine
\Where

\dom aTMMachineAttrs
aTMMachine

tend{schema}

\subseteq

tbegin{ schema} {BankClient}
firstname : FIRSTNAME
lastname : LASTNAME

-3

“CheckingAccount"

“SavingAccount"  “1-1" ‘" “l1...

AN -
cardNumber : CARDNUMBER
pinNumber : PINNUMBER
tend{schema}

tbegin{schema} {BankClientExt}
bankClient : tfrnset BANKCLIENT tt
bankClientAttrs BANKCLIENT tpfun
BankClient
twhere
tdom bankClientAttrs tsubseteq bankClient
tend{schema}

tbegin{schema} {Account}
number NUMBER tt
balance : BALANCE
tend{schema}

tbegin{schema} { AccountExt}

account : tfrnset ACCOUNT tt

accountAttrs : ACCOUNT tpfun Account
twhere

tdom accountAttrs tsubseteq account
tend{schema}

\begin{ schema} {Transaction}
transid : TRANSID tt

transDate : TRANSDATE

transTime : TRANSTIME tt

transType : TRANSTYPE tt

amount : AMOUNT tt

postBalance : POSTBALANCE
\end{schema}

\begin{schema}{TransactionExt}
transaction : tfrset TRANSACTION
transactionAttrs : TRANSACTION tpfun
Transaction
twhere
tdom transactionAttrs tsubseteq transaction
\end{schema}



\begin{schema}{CheckingAccount}
accountattrs : Account
\end{schema}

\begin{ schema} { CheckingAccountExt}

AccountExt w

checkingAccount : \fmset ACCOUNT

checkingAccountAttrs : ACCOUNT \pfun
CheckingAccount
\where

\dom  checkingAccountAttrs
checkingAccount

checkingAccount \in \{account\} w

\forall a:\dom checkingAccountAttrs Ia\in
\dom accountAttrs @

(checkingAccountAttrs  a).accountattrs =

(accountAttrs a)
\end{ schema}

\subseteq

\begin {schema} { SavingAccount}
accountattrs : Account

\end{ schema}
\begin{schema}{SavingAccountExt}
AccountExt \\
SavingAccount : \fmset ACCOUNT
savingAccountAttrs  : ACCOUNT = \pfun
SavingAccount

\where

\dom savingAccountAttrs \subseteq
SavingAccount

SavingAccount \in \{account\}

\forall a : \dom savingAccountAttrs | a\in
\dom accountAttrs @

(savingAccountAttrs

(accountAttrs a)

\end{schema}

a).accountattrs =

\begin{schema}{AggHasl}

ATMMachineExt w

BankExt W

aggHasl : \fmset (ATMMACHINE \cross
BANK)
Where

\dom aggHasl| \subseteq aTMMachine

\ran aggHasl \subseteq bank

\forall r1, r2 :\ran aggHasl @

aggHasl \inv (rl) = aggHasl \inv (r2)

\implies rl =r2

\forall x : aTMMachine @ W (aggHasl
\limg \{x\} \rimg) = 1W

\forall y : bank @ # (aggHasl \inv \limg
\{y\} \rimg) \geq '0
\end{ schema}

\begin{schema}{AggHas2}
AccountExt
BankExt
aggHas2
BANK)

\fmset (ACCOUNT \cross
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Where

\dom aggHas2 \subseteq account W

\ran aggHas2 \subseteq bank W

\forall rl, r2 :\ran aggHas2 @

aggHas2 \inv (rl) = aggHas2 \inv (r2)

\implies rl =r2

\forall x
\{x\} \rimg) = 1W

\forall y : bank @ W# (aggHas2 \inv \limg
\{y\} \rimg) \geq O
\end{schema}

\begin{ schema}{ AssocOpen}

BankClientExt w

AccountExt W

assocOpen : \fmset (BANKCLIENT \cross
ACCOUNT)
\where

: account @ W (aggHas2 \limg

\dom assocOpen \subseteq bankClient
\ran assocOpen \subseteq account
\forall rl, r2 :\dom assocOpen @
W assocOpen (rl) = assocOpen (r2) \implies
rl=r2

\forall x : bankClient @ W (assocOpen \limg
\{x\} \rimg) \geq 1

\forall y : account @ W (assocOpen \inv
\limg \{y\} \rimg) = 1

\end{ schema}
\begin{schema}{AssocAccountTrans}
AccountExt W
TransactionExt W
assocAccountTrans : \fmset (ACCOUNT
\cross TRANSACTION)
\where
\dom assocAccountTrans \subsseteq account
\ran assocAccountTrans \subseteq
transaction
\forall rl, r2 :\dom assocAccountTrans @

assocAccountTrans (rh)
assocAccountTrans (r2) \implies rl =r2
\forall x : account @ W (assocAccountTrans
\limg \{x\} \rimg) \geg OW
\forall 'y : transaction @ W
(assocAccountTrans \inv \limg \{y\} \rimg) = 1
\end{ schema}

\begin{schemal{AssocSavingChecking}

CheckingAccountExt W

SavingAccountExt

assocSavingChecking : \fmset (ACCOUNT
\cross ACCOUNT)
\where

\dom  assocSavingChecking  \subseteq
checkingAccount

\ran assocSavingChecking  \subseteq
SavingAccount

()



\forall dI, d2 :\dom assocSavingChecking;
rl, r2 :\ran assocSavingChecking @
assocSavingChecking (dl)
assocSavingChecking (d2) \implies d1= d2 \land
assocSavingChecking  \inv  (rl) =
assocSavingChecking \inv (r2) \implies rl =r2W

\forall x : checkingAccount @ W
(assocSavingChecking \limg\{x\} \rimg) = 1
\forall 'y savingAccount @ W

(assocSavingChecking \ihv \limg \{y\} \rimg) = 1
\end{ schema}

\begin{ schema} {AddBank}
\Delta BankExt
bank? : BANK
b? : Bank
\where
bank? \notin \dom bankAttrs W
bank' = bank \cup \{bank?\} W
bankAttrs' = bankAttrs \cup \{bank?

\mapsto b}
\end{schema}

\begin{schema}{AddATMMachine}
\Delta ATMMachineExt W
aTMMachine? : ATMMACHINE W
a? : ATMMachine
\where
aTMMachine? \notin \dom
aTMMachineAttrs W
aTMMachine' =
\{aTMMachine?\} W
aTMMachineAttrs' = aTMMachineAttrs
\cup \{aTMMachine? \mapsto a?}
\end{schema}

aTMMachine  \cup

\begin{schema}{AddBankClient}
\Delta BankClientExt
bankClient? : BANKCLIENT W
b? : BankClient
\where
bankClient? \notin \dom bankClientAttrs W
bankClient' = bankClient \cup
\[bankClient?\} W
bankClientAttrs' = bankClientAttrs \cup
\{bankClient? \mapsto b}
\end{schema}

\begin{schema{AddAccount}
\Delta AccountExt
account? : ACCOUNT
a? : Account
\where
account? \notin \dom accountAttrs W
account' = account \cup \{account?!}
accountAttrs' = accountAttrs  \cup
\{account? \mapsto a}
\end{schema}
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\begin{schema} { Add Transaction}
\Delta TransactionExt W
transaction? : TRANSACTION
t? : Transaction

\where
transaction? \notin \dom transactionAttrs W
transaction’ = transaction \cup
\{transaction?\}
transactionAttrs' = transactionAttrs  \cup
\{transaction? \mapsto t?\}
\end{ schema}

\begin{schema}{AddCheckingAccount}
\Delta CheckingAccountExt
checkingAccount? : ACCOUNT
¢? : CheckingAccount
Where
checkingAccount? \notin \dom
checkingAccountAttrs
checkingAccount' = checkingAccount \cup
\{checkingAccount?\} W
checkingAccountAttrs'
checkingAccountAttrs  \cup
\mapsto c}
\end{ schema}

\{ checkingAccount?

\begin{schema} { AddSavingAccount}
\Delta SavingAccountExt
savingAccount? : ACCOUNT W

? : SavingAccount

Where

savingAccount? \notin \dom
savingAccountAttrs W

savingAccount'’ = savingAccount \cup

\{savingAccount?\} W

savingAccountAttrs' = savingAccountAttrs
\cup \{savingAccount? \mapsto  ?1}
\end{ schema}

\begin{ schema} {RemoveBank}
\Delta BankExt W
bank? : BANK
\where
bank? \in \dom bankAttrs W
bank' = bank \setminus \{bank?\} W
bankAttrs' = \{bank?\} \ndres bankAttrs
\end{schema}

\begin{ schema}{ RemoveATMMachine}
\Delta ATMMachineExt
aTMMachine? : ATMMACHINE

\where

w

aTMMachine? \in \dom aTMMachineAttrs

aTMMachine’ = aTMMachine \setminus
\{aTMMachine?\} W

aTMMachineAttrs' = \{aTMMachine?\}
\ndres aTMMachineAttrs
\end{schema}

()



\begin{ schema}{ RemoveBankClient}
\Delta BankClientExt W
bankClient? : BANKCLIENT
\where
bankClient? \in \dom bankClientAttrs
bankClientt = bankClient \setminus
\{bankClient?\} W
bankClientAttrs' = \{bankClient?\} \ndres
bankClientAttrs
\end{schema}

\begin{schema} {RemoveAccount}
\Delta AccountExt W
account? : ACCOUNT

\where
account? \in \dom accountAttrs
account' = account \setminus \{account?\}
accountAttrs' = \faccount?\}  \ndres
accountAttrs
\end{ schema}
\begin{schema}{ RemoveTransaction}
\Delta TransactionExt
transaction? : TRANSACTION
\where
transaction? \in \dom transactionAttrs W
transaction’ = transaction  \setminus
\{transaction?\}

transactionAttrs' = \{transaction?\} \ndres
transactionAttrs
\end{schema}

\begin{schema}{ RemoveCheckingAccount}
\Delta CheckingAccountExt W
checkingAccount? : ACCOUNT

\where

checkingAccount? \in \dom
checkingAccountAttrs W

checkingAccount =  checkingAccount
\setminus \{checkingAccount?\} W

checkingAccountAttrs1 =

\{checkingAccount?\} \ndres checkingAccountAttrs
\end{schema}

\begin{ schema}{ RemoveSavingAccount}
\Delta SavingAccountExt
savingAccount? : ACCOUNT

\where

savingAccount? \in \dom
savingAccountAttrs W

savingAccount' = savingAccount \setminus
\{savingAccount?\}

savingAccountAttrs' = \{savingAccount?\}
\ndres savingAccountAttrs
\end{ schema}

\begin{ schema} {ChangeBank}
\Delta BankExt
bank? : BANK
b? : Bank
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Where

bank? \in \dom bankaAttrs W

bank' = bank

bankAttrs' = bankAttrs \oplus \{bank?
\mapsto b}
\end{schema}

\begin{ schema} { ChangeATMMachine}
\Delta ATMMachineExt W
aTMMachine? : ATMMACHINE w
a? : ATMMachine

Where

w

aTMMachine? \in \dom aTMMachineAttrs

aTMMachine' = aTMMachine
aTMMachineAttrs' = aTMMachineAttrs
\oplus \{aTMMachine? \mapsto a?\}
\end{ schema}

\begin{ schema} { ChangeBankClient}
\Delta BankClientExt
bankClient? : BANKCLIENT
b? : BankClient
\where
bankClient? \in \dom bankClientAttrs
bankClient' = bankClient
bankClientAttrs' = bankClientAttrs \oplus
\{bankClient? \mapsto b}

\end{ scherma}

\begin{schema}{ChangeAccount}
\Delta AccountExt
account? : ACCOUNT
a? : Account
Where
account? \in \dom accountAttrs
account' = account
accountAttrs' =
\{ account? \mapsto a?}
\end{ scherma}

\begin{ schema}{ ChangeTransaction}
\Delta TransactionExt
transaction? : TRANSACTION
t? : Transaction

accountAttrs  \oplus

\where
transaction? \in \dom transactionAttrs
transaction’ = transaction
transactionAttrs' = transactionAttrs \oplus
\{transaction? \mapsto t?\)
\end{schema}

\begin{ scherma} { ChangeCheckingAccount}
\Delta CheckingAccountExt
checkingAccount? : ACCOUNT
¢? : CheckingAccount
\where
checkingAccount? \in \dom
checkingAccountAttrs
checkingAccount' = checkingAccount

()



checkingAccountAttrs' =
checkingAccountAttrs  \oplus  \{checkingAccount?

\mapsto c}
\end{ schema}

\begin{schema}{ChangeSavingAccount}
\Delta SavingAccountExt W
savingAccount? : ACCOUNT

? : SavingAccount

3
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Where
savingAccount? \in \dom
savingAccountAttrs
savingAccount' = savingAccount
savingAccountAttrs' = savingAccountAttrs
\oplus \{savingAccount? \mapsto A}

\end{schema}



16 .. 2516

2543

AWIANTAUNITINGIA
GHuLALONGKORN UNIVERSITY



	รายการอ้างอิง 

	ภาคผนวก
	ภาคผนวก ก คู่มือการใช้งาน
	ภาคผนวก ข ข้อกำหนดเซดของระบบสารสนเทศของสถานศึกษา
	ภาคผนวก ค ข้อกำหนดเซดของระบบฐานข้อมูลถังเลี้ยงปลา
	ภาคผนวก ง ข้อกำหนดเซดของระบบเครื่องฝากถอนเงินอัตโนมัติ

	ประวัติผู้เขียนวิทยานิพนธ์

