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The Translation Method
to formal specification of Object Model
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Abstract

In these paper, we define object models in order to represent a correct analysis mode],
propose translation method to formal specification necessary to uniform and standard. The
translated model provide to correctness, consistency and completeness. If it is happen to
error in the VDM specification, we can verify model to adapt initial object model step. It
increase correctness to retrieval, reduce the costs and efforts of after development
because of the verified model used to basic specification in design step.
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(1) 1:1 24
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10. Husband(H) | 11. Wife(W)

RS *WifeName

*HusbandName Is

02 3.1.a 117 Haide| MY o
Fig 3.1.a Static model of 1:1 relationship
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IsMarriedTo?1 : Husband T2 \nife

IsMarriedTo2 : Wife - Husband

inv mk-IsMarriedTo1(is1 : IsMarriedTo1) &
vwermg(is?) - V h € dom(is1) w=rng(h <is1)
inv mk-IsMarriedTo2(is2 : IsMarriedTo1) A VYV wE€&
dom(is2) - V h € mg(is2) h = mglw < is2)
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Fig 3.1.b Converted result of 1:1 relationship
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(2) 1: M 2o

L.Dog(D) | RS _|2- Dog Owner(W.
* DogID owns Is * OwnerlD
- DogName owned| - OwnerName
to - Owneraddress

08 3.2.a 1:M Mol HEoH
Fig 3.2.a Static model of 1:M relationship

(3) M:N zkiy
Is

component
of

1. Pary(P) RS 2. Appliance(A)

*part number *model number

*part manufacture made *appliance
- price of manufacture
- description - appliance type

3. Composition(C)

*part number
*part manufacture
*model
*appliance

32| 3.3.a M: Ne| TNl Y ndl
Fig 3.3.a Static model of M:N relationship
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part-set  Set of Part
Appliance-Set : set of Appliance
Composition :: IsMadeOf : Appliance —= Part-Set

isCompositionOf : Part ~2 Appliance-Set

inv mk-Part-Set(made : IsMadeOf) &
Vparti, part € rng{made)
dom (made [> parti) = dom (madeDpartj)
inv mk-appliance-Set(Component : IsCompositionOf) A
Vappli, applj € rng(Component)
dom (Component > appli) = (Component D> applj)

33 33b M:N 2iMel HH oEl W Zn}
Fig 3.3.b Converted result of M:N relationship
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1. Employee(E)

*EmployeelD
-EmployeeName

«I— Isa

2 Hourly Employee(H) 3. Monthly Employee(H)

*EmployeciD
- Hourly rate
- WorkingHour

*EmployeelD
- Salary

03l 3.4.a A9/ Ellel 3N oY
Fig 3.4.a Converted result of Upper/Lower relationship
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HourlyEmployee : EmpioyeelD
EmployeeName
Hourly rate
WrokingHour

MonthlyEmployee : EmployeelD
EmployeeName
Salary

02 3.4.b VDM a= Ele)
Fig 3.4.b VDM record type
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El : Name(ObjectID, .. .)

state 1 State 2

12| 3.6.a S5 2| AleliFo|
Fig 3.5.a State transition of dynamic model
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Name(ID:ObjectRecordName, ..... )

pre : ID € ObjectRecord A status = state 1
post: status = state 2

03 3.5.b Alelido| HE 2
Fig 3.5.b State transition of converted model
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1. unassigned

S1 : Slot assigned][Slot ID]

2. Assigned and
waiting for Disk

Create Disk TRANSFER with

SourcelD := EEPORTID

DestinationID = Slot[D

status := “Ready for Entry/Exit Port”
Generate P10 :EEport request pending{ EE-PortID]
status = “Assigned and Waiting for DISK

22| 3.6.a DISK TRANSFER Z§xile}l 58 o
Fig 3.6.a Dynamic model of Disk Transfer object
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SlotAssigned(s:Slot, d:DiskTransfer)
ext wr Disktransfer_Set : Set of Disktransfer
e : EEPORT
ext rd Slot_set : Set of Slot
pre : s € Slot_Set A s.status
= "unassigned”
post : d € DiskTransfer_Set A d.sourcelD
= e.EeportlD
A d.Destination!D = s.SlotiD
A post-EEPortRequestPending(e)
A s.status = "Assigning and waiting for DISK”

02} 3.6.b wigE 2ojefold Fakst
Fig 3.6.b Converted Operation abstraction
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