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Implementation of Views in the Persistent Programming
Language INADA

MasayosH! Arrrsuct,” HIROFUMI AMANO TT and AxiruMI MakIiNoucH!

Persistent objects may be shared among many application programs, but they may be
handled in different ways. Only needed attributes are selected from persistent objects and
processed in each application. View is the mechanism that allows users to deal with data as
they like. This paper describes how to implement object-oriented views in INADA. INADA
is an object-oriented persistent programming language for developing data-intensive applica-
tions. INADA has rich functions and high extensibility. INADA borrows the object model of
C+ + and extends it to provide the facility of processing queries on sets of objects. In INADA,
views are implemented as virtual sets of objects, and manipulation on views are translated into
manipulation on sets of actual existing objects. The concept of virtual set attributes is also
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class Employee{
public:
char name[40];
int age;
. int déptno;
private:
int pay;

public:
Employee(char* n="No-Name",int a=0,int d=-1,int p=-1)
{ strcpy(name, n);

age=a;

deptno=d;

pay = p;} // AVANFIHF
“Employee(); // TAIF I ¥
char* Name(){ return name; }
int Age(){ return age;
int DeptNo(){ return deptno; }
int Pay(){ return pay; }
Change_Dept (int d){ deptno=d; }

/! BRBOEDOEFAY v F

}

template <class T>

class Set{

public:
Set(); // AVARNIIH
Tx GetElement(iterator<T>* i);
iterator<T>* Next(iterator<T>* i);
iterator<T>* OpenScan(iterator<T>* i);
void CloseScan(iterator<T>x 1i);

3

main(){
PHFT* phft = new PHFT();
PHMO* phmo = new PHMO(phft, "EmpFile");
persistent Employee *emp;

persistent Set<Employee>* eset=new(phmo)Set<Employee>();

emp=new(eset)Employee("Ari",26,4,1000);
emp=new(eset)Employee("Kyu",50,2,3000);
emp=new(eset)Employee("Csc",34,4,1800);
emp=new(eset)Employee("Dat",28,1,1500);
emp=new(eset)Employee("Kun",55,3,3800);

}
M1 FllOrIREREA VR VAL TY =7 b OEK
Fig.1 Class definitions of example 1 and creation of instance
objects.
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view Proview on Set {Employee) {
char+ Name() for Name() ;
int AGE() for Age() ;
int DeptNo() for DeptNo() ;
b
char* Name() for Name() & ix [E 2 —23RD{ED
# char* ® XY v F Name() %¥t, 2hSEEKA 7
V7 bOEDAY Yy RO Name ) s 5] L
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FORDAY v FERUARTH 2 LEITRV,
IREE3D LY T — RIEBINE, 75X
Proview Employee ik ViRt 7 =212k 7 7 &
ATERW, IREBEROHE T2 7 5 R Proview
WEDBEY o -2 EHIN S,
[Ba—2] &R 2000 A EH ZHEEERRD 5 (F
RE 2—),
ZOE2—@3HZEMTDO LS CERTNIT LW,

class Employee
char name{40);
int age;

int deptno;

int pay;

Employee(); ~Employee();
char* Name(); int Age();
int DeptNo(); int Pay();
Change_Dept();

employeel

2 fl1 oE&E
Fig.2 A conceptual figure of example 1.
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class Proview_Employee{
private:

char name[40];

int age;

int deptno;

int pay;

public:
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char* Name(){return ((Employeex)this)->Name();}
int AGEQ{return ((Employee*)this)->Age();}
int DeptNo(){return ((Employeex)this)->Deptno();}

;

class Proview{
public:
Proview(){}

Proview_Employee* GetElement (iterator<Proview_Employee>* i){

return (Proview._Employeex)

(this as Set<Employee>->GetElement ((iterator<Employee>*)i));}
iterator<Proview_Employee>* Next (iterator<Proview_Employee>* i){
return (iterator<Proview_Employee>*)
(this as Set<Employee>->Next((iterator<Employee>*)i));}
iterator<Proview_Employee>* OpenScan(iterator<Proview_Employee>* i){
return (iterator<Proview_Employee>*)
(this as Set<Employee>->OpenScan((iterator<Employee>*)i);}
void CloseScan(iterator<Proview_Employee>* i){
this as Set<Employee>->CloseScan((iterator<£mployee>*)i);}

3 H¥Ya-—
Fig.3 A projection view.

view Selview on Set(Employee> {
char* Name() for Name() ;
int Age() for Age() ;
int DeptNo() for DeptNo() ;
int Pay() for Pay() ;
where Pay () >=2000 ;
e
ZOE2—EHEDOBTIE, Ca—EE50EXRDESE
WETNTCEF TS, ZhidPa—ict->TEED
FOBENFAUTHS Z L 2E®RT 2D, Ea—F%
FBMORABD L L, M3 b Loicta—%
BOEROIZ I AREBHTAZ 1Tk, BKTH 5.
INEHITZ I, ROIIBEEETHITR L,
view Selview on Set(Employee) {
where Pay()>=2000 ;
e
ZD&IE, ANOERBBE 572 L <, where £
DHLEBE 2 —DEERHFT, ZOERIHL T
M4D&SnBEET 2. M4DOEBRFIDL >z, 2
UNDERDE N E 2 —FEHEICE L CREES 7Y
IO EEOFEMES L EEWRL, TOEMII%L
Bl TEROAZRTE 2 —EADEHRD L L%
5.7 7 X Selview OFfOIEHES > ¥ 7 = — Az
HfHAAEN TS,
[(Ea—3] F#50 U EDREBDLHT#RD, 70
D R oS ERET,
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view Combiview on Set(Employee) {
char+ Name() for Name() ;
where

class Selview{
public:
Selview(){}
Employee* GetElement (iterator<Employee>* i){
return this as Set<emplyee>->GetElement(i);}
iterator<Employee>* Next(iterator<Employee>* i){
iterator<Employee>* tmp
=this as Set<Employee>->Next(i);
if (temp){
CloseScan(tmp);
return 0;}
if ((GetElement (tmp)->Pay())>=2000)
- return tmp;
else tmp = Next(tmp);
return tmp;}
iterator<Employee>* OpenScan(iterator<Employee>* i){
iterator<Employee>* tmp
=this as Set<Employee>->UpenScan(i);
if (ttmp){
CloseScan(tmp);
return 0;}
if ((GetElement (tmp)->Pay())>=2000)
return tmp;
tmp = Next(tmp);
return tmp;}
void CloseScan(iterator<Employee>* i){
this as Set<Employee>->CloseScan(i);}

X4 BERE 2 —

Fig. 4 A selection view.

Age()>=50;
'
Ca—A7Yx2 bOFEDX 8, where DT F5
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ZOZMAELELLOTHY, M50 LS cEHES
%, 77 X Combiview Employee i & = —E3%58E
DABAY Y FELTIR Name() L- b o &
ToTwb, M Age()>=50" 1k~ 5 2 Combiview
DIFHEA » 8 7 2 —AHUCHHABAZ N T B,

4. EF i
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YVl MR, V- bFEIRTWLRWEMAE 1XTY X b
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class Combiview_Employee{
private:
char name[40];
char age;
char deptno;
int pay;
public:
char* Name(){return ((Employee*)this)->Name();}

protected:
int Age(){return ((Employee*)this)->Age();}
friend class Combiview;
class Combiview{
public:
Combiview_Employee* GetElement (iterator<Combiview_Employee>* i){
return (Combiview_Employeex)

(this as Set<emplyee>->GetElement ((iterator<Employee>*)i));}
iterator<Combiview_Employee>*

Next(iterator<Combiview_Employee>* i){
iterator<Employee>* tmp
=this as Set<Employee>->Next((iterator<Employee>*)i);
if (temp){
CloseScan( (iterator<Combiview_Employee>*)tmp );
return 0;}
if((GetElement((iterator<Combiview_Employee>*)tmp)—)Age())>=50)
return (iterator(Combiview,Employee>*)tmp
else tmp
=(icetator<Employee>*)Next((iterator<Combiview_Employee>*)tmp);
return (iterator<Combiview_Employee>*)tmp;}
iterator<Combiview_Fmployee>*

OpenScan(iterator<Combiview_Employee>* i){
iterator<Employee>* tmp
=this as Set<Employee>->OpenScan((iterator<Employee>)i);
if(temp){
CloseScan( (iterator<Combiview_employee>*)i);
return 0;}
if((GetElement((iterator<Combiview_Employee>*)tmp)—)Age())>=50)
return (iterator<Combiview_Employee>*)tmp;
tmp=(iterator<Employee>*)Next((iterator<Combiview_Emp10yee>*)tmp);
return (iterator<Combiview_Employee>*)tmp;}
void CloseScan(iterator<Combiview_Employee>* i){
this as Set<Employee>->CloseScan((iterator<Employee>*)i);}
};

5 HELBREHAGDEIE 2 —
Fig.5 A combination view of projection and selection.

£ 1 8, 3R, BLUZ0ORAEY o — O GEALIZH)
Table1l Evaluation of projection and selection and thier combination
views (in seconds).

BEIREMFEWRET 58S | BELS | HBC2— | BRY2— | BECa—
0% 1.94 2.15 0.54 0.56
20% 1.95 2.24 0.66 0.67
40% 1.95 2.24 1.04 1.06
60% 1.97 2.24 1.45 1.46
80% 1.95 2.23 1.85 1.87
100% 1.95 2.24 2.24 2.26
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view Proview on Set{Employee> {
char* Name() for Name() ;
int AGE() for Age() ;
int DeptNo() for DeptNo() ;
Change Dept(int D) for Change Dept
(D) ;
Proview(char# N, int A, int D)
for Employee(N, A, D) ;

b
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new (peset) Proview (“Mas”, 26, 4) ;
EVSHRARENEZ 2 &

new (peset) Employee (“Mas”, 26, 4, —1) ;
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class Proview_Employee{

private:
char name[40];
int age;
int deptno;
int pay;

public:
char* Name(){return ((Employee*)this)->Name();}
int AGE(){return ((Employee¥)this)->Age();}
int DeptNo(){return ((Employeex)this)->Deptno();}
Change_Dept (int D){((Employee*)this)->Change_Dept(D);}
Proview_Employee(char* N, int A, int D)

{((Employee*)this)->Employee(N,A,D);}

6 FEHAY Y FERHONEE2—
Fig.6 A projection view with a method to update.

class Dept{
char name[40];
int deptno;
char mng[40];
public:
Dept(); // Constructor
char* Nameé);
int DeptNo();
charx Mng();

main(){

persistent Dept *dpt;

persistent Set<Dept>* dset=new(phmo)Set<Dept>();
dpt=new(dset)Dept ("Design",4,"Ari");
dpt=new(dset)Dept("Sale",1,"Dat");

}

7T Bl2D7I9ABEEA VA VAT TV b
Fig.7 Class definitions of example 2 and creation of instance
objects.
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class ExtDept {
public :
char* Name() for Dept: : Name() ;
int DeptNo() for Dept : : DeptNo() ;
char* Mng() for Dept: : Mng() ;
Set{Employee)* Member ()
where Employee : : DeptNo()
==Dept . : DeptNo() ;
'
Z O ExtDept#l % Dept DA 7 ¥ = 7 bz
L, 2Q8%ERBLCT 7 ¥ ATNIE, ZOWBIZAHE
THRERERLKD L Z L HNTRETH 3,
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