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Specification and Simulation Environment for
Prototying the Object Model

Lan Jung' - Jung A Kim'™ - Chung Ryeal Moon ™' - Jung Doo Kim 't

ABSTRACT

Object modeling has been considered as an cificient technique for eliciting user requirements and communicat-
mg between developers and customers. But model itself is not easy to understand what result will be after coding
and whether it will be meet with the requirements of customers, In this paper, we developed the environment for
visualization of object model for validating with requirement at the early stage. Therefore, we defined correct
and complete rules which can transform the object model, the deliverables of Shlaer/Mellor’s method, into a for-
mal specification language of VDM(Vienna Development Methods) with a mathematical basis. This basis
provides the means of proving that a specification is realizable and proving propertics of a system. Therefore, the
completeness, preciseness of object model can be verified by proving the transformed VDM specification and
prototyping by constructing a visealization supporting environment,
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Nﬂder madelcustomer D, catalog number]

1. Entered

K3:Back order
[customer 1D,
catalog number,
tem number]
Current state = “e
2 Back ordersd

Create ltem Order with customer ID, catalog and new item number
[ Cafalog HamQuanhtyOn Hand > 0then

Generate 122 Fh%l otder {cushomer ID, catalog number, item number]
Generate K3:Back gcustom ID, catalog number, itern number]

Tell the customer that the #tem is a back order
Order the catalog item from the manufacturer
Curment state = “back ordered™

K4:Supply received from manufacturerfcustomer 1D, catalog number, Rem number]
K2 Fulfill order{customenD, catalog number, tem number]

3. tem shipped

Pack and ship ftems with Xvoice
Current state = “itern shipped™

K&:Payment moeive@cumnar ID, catalog number, item number]

4. Pad

Dedete item order

(3! &) Item Orderd]| X

o =5 gy

(Fig 4) Dynamic model of object Item Order

B 2o g #4 shesith (38 74 3)d o
&} 9 Erlo] Ul # InvanantS- 4849
Customer ID, Catalog Number, item number, cur-
rent state2] W] 714 £4- Aot 9l Item 2 4
9 3 =de (29 99 2}
ol mdlo g WY A= o Pk

ItemOrderMade(c: Customer, cn : Catalog Number,
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post:i & ItemOrder-set and i.CustomerID
=c¢.CustomerID and
1.CatalogNumber = ¢.CtalogNumber and
i.itemNumber =rand()
and if Catalogltem. QuantityOnhnd > 0
then post-FulfullOrder(c, cu, i.itemNumber)
else post-BackOrder(c, cn, i.itemNumber)
and i.Status = “Entered”
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Part Number | Part Nanufacturer |Price Description Model Number Appliance Appliance
103 GE $100 1764 Washer GE
21 Seara $523 Not in stock 92AB - Dryer Naytag

(a) Part (b) Appliance

Part Number Part Manulacturcr Nodel Number Appliance Nanufacturer

103 GE 176A GE

103 GE 92AB Maytag

21 Seara 92AB Sears

(¢) Composition

(22! 5) (3= 2)e| = 20| EHsi= FHE o

{Fig. 5) Information from (Fig. 2)

Customer ID Catalog Number Item Number Current State,
240 RES123 234 Entered

124 BOOK14 111 Entered

688 Ch789 567 Back Ordered
135 RECORD12 135 Item Shiped

(a) Ki:TtemOrederNade(100,120)

<%, Catalogltem.QuantityOnHand 9]

ezt 0ol z A

Customer ID Catalog Number Item Number Current State
240 RES123 234 Entered

124 BOOK14 111 Entered

688 CD739 b67 Back Ordered
135 RECORD12 135 Item Shipped
100 120 145 Entered

{b) K1:ItemOrederMade(100,120)

Customer 1D Catalog Number Item Number Current State
240 RES123 234 Entered

124 BOOK14 111 Entered

688 CD789 567 Back Ordered
135 RECORD12 135 Item Shipped
100 120 145 Item Shipped

{¢) K1:ItemOrederMade(100,120) olHlE 2] Ao ubagsl
K2 ollEd] 2]§ AX AH ol

(22! 6) 247 ttem Order2| Atel| i3l DIH
(Fig. 6) Stage of transition of Item Order
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Part ={(103, “GE", $100, “™), (21, “Seara”, $523, “Not in Stock ™)}

Appliance={(176A, "GE", “Washer™), (92AB, “Mavtag”, “Dryer™)}

Composition = {((103, “GE")—{(176A, “GE"), (92AB, “Maytag™}}),
{(21, “Seara”)->{(92AB, “Seara”)}), ((176A, “GE™)—
{(103, “GE™}), (92AB, “Maytag™)—{(103, “GE"})}
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{Table 2) Description of domain and bridge
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{Table 3) Additional operation needed for simulation
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class SIm_Obj

{ private : int InstancelD;
char object_name[10];
int num_state;
Determinent_Attr_{ ist “attriist;
STT sit;

ACTION_HANDLER_List *actionlist;

int current_state;
Event_List *eventlist;
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(Fig 9) Process synchronization of simulation
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public : Sim_Obj();
~Sim_Obj();void Go(int e);
void Stop();
void Create();
void Set_InstancelD(int i);
void Set_object_name(char *s);
void Set_no_state(int i);

M ZQo| IZEEI0IEE 213 HM 2 A S04 JA 1253

void Hold(Time t);
void Delete();

void Set_determinent_attr(DETERMINENT_ATTR *head);

void Set Event List(Event List *e);

void Set_stt(STT s, int size);
void Set_cur_state();
int Get_DAtir_Value{char *a);
int Get_cur_st);
int Select Event();
3
class Sim_Mgt
{ private : :
Sim_Obj_List objlist;
int objnurm;
public:
Slm_Mat();
~Sim_Mgt(;
void Manage();
void Init();
void Propagation();
Sim_Obj *Select_Instance();
void ShowTimer(int);}
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{Fig. 10) Description of simulation class and management class
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