+4

+4
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(File structure)

deleted node

last node

31

31

next

node

data
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next node

33

dassID

3.2

ref. node #

11T0NCHD L]

data



(notation) Coad

Persistent

Persistent '
Obj <T>

34

ObjFile

Persistent'
object

34

A

Node

Obj Key



Key <T>

IndexFile
IndexFile

Tnode

Class
class bool
class Date
struct Class
struct ObjAddr
struct ObjHeader
class Node
class Tnode

class ObjFile

class DataFile

class IndexFile

class ObjKey

PersistentObj <T>

Persistent

ObjFue

ObjFile
1

ObjFile

Key

boolean

ObjKey

Description

2

ObjMan
DataFile

DataFile

true false

Node

27



Class Description
template <class T>
class Key Persistent
template <class T>
class Linklist 2
template <class T>
class ListEntry
class ObjBtree

class Objman

class Persistent

1 1
Template <class T> Persistent
PersistentObj ' '
class SCR ] (user interface)
class ScreenMenu
class LineMenu
31

SCR



AnyKey

ClearScr
Error
GetKBChar
KB Waiting ,
SetCursor
StatusLine
Usrinput
1
WriteChar
YesNo Y N
ScreenMenu
ScreenMenu (“PERSONNEL MENU",
“Employees " , QueryEmpl,
“Departments " , QueryDept,
“ Projects " , QueryProj,
NULL) .Execute();
Execute
ESC
LineMenu

LineMenu (“N-ame, D-epartment”, ChangeName, ChangeDept) .Execute( );

Execute

ESC



ObjMan

ObjMan * personel ;
void Main ()

{ personel = new ObjMan (“ PERSONEL" ) ;

delete personel ;

PERSONEL

' PERSONEL.DAT PERSONEL.IDX

Persistent

Key<T>

Read Write

class Employee : public Persistent
{ Key<int> emplno ;

string name ;

void Read () ;



01

void Write () ;

public :
Employee (int empn) ;
~ Employee () ;
|
1
Employee ::Employee (int empn) : emplno (empn)
{ ..
Restore ();
}
Employee ::~ Employee ()
{ Store();
}

Persistent

Restore



Restore

(exception)

Restore
Read ReadObj
Restore Persistent
Read Persistent
ReadObj
ReadObj
SetKey Key Read

void Employee : :Read()
{
int emno;
ReadObj(emno);
emplno. etKey(emno);

ReadObj(name);

Store Persistent

Read

Read
Read
Persistent

Persistent



Store

Store

Store

Write WriteObj

Write
WriteObj Persistent
ReadObj Read
WriteObj

KeyValue
Write
void Employee :: Write()
{
WriteObj(emplno.KeyValue());
WriteObj(name);

}

Persistent

Persistent

Store

Write

Key



5.2

5.3

Key<string>

"' ' SetKeylength Key<string>

class Employee :public Persistent {

Key<string> name;

void Read();
void  te();
public :

Employee(const string &nm) :name(nm)

{ name.SetKeylength(20); Restore() ;}

PersistentObj<T>

struct Address {
char street[20];
char city[20];
int zipcode; }
main( )

{ Address addl = {“Orchard”, “Singapore”, 105};

Key

Restore

ObjAddr



PersistentObj<Address> addr(addl);

addr.Obj.zipcode = 110;

ObjAddr oa = addr.AddObj'C); /I add object to database
PersistentObj<Address> oad(oa) // retrieve in other time

return 0:

typedefint EmpINumber;

typedefint DeptNumber;

class Employee :pulic Persistent

{
Key<EmpINumber> emplno;
Key<DeptNumber> deptno;

public :
Employee(EmpINumber en = 0);
~Employee();
Key<EmpINumber> * EmplKey() {return &emplino; }
Key<DeptNumber> * DeptKeyC ) { return &deptno; }
SetEmpINo(EmpINumber en) {emplno.KeyValue()=en;}
EmpINumber EmpINo( ) const {return emplno.KeyValue(); }
SetDeptNo(DeptNumber dn) { deptno.KeyValue() = dn; }
DeptNumber DeptNo( ) const { return deptno.KeyValue(); }



6.1

2
Key<T>
emplno
deptao
Employee : : Employee(EmpINumber en) : emplno(en), deptno(O)
{ 11...
}
SetKey
deptao. SetKey(l 00);
KeyValue
DeptNumber dn = deptno.KeyValue( );
6.2

Employee empl(123);
if (empl.ObjectExist()) {

Il object exists . ..

}
empl 123 ObjectExist

Read

6.3



Employee empl(123);
if (lempl.ObjectExist()) {
/I object doesn’t exist...

empl.AddODbj( );

}
empl 123
AddObj
6.4
ChangeObj
Employee empl(123);
if (empl.ObjectExist()) {
/I object exists. . . change data .
empl.ChangeObj( );
}
6.5
DeleteObj

Employee empl(123);
if (empl.ObjectExist()) {
/] object exists ...

empl.DeleteObj( ); }

«

37



7.1

FindObj

Employee empl;

empl.SetEmpINo(123); // initialize emplno

empl.FindObj(empl.EmplKey());
if (empl.ObjectExist()) {

H

}

Employee ,

FindObj ' Key

empl Employee

FirstObj LastObj

LastObj

Employee empl;

empl.FirstObj(empl.DeptKey());

if (empl.ObjectExist()) {

38

Employee

empl.LastObj(empl.DeptKey( ));

FirstObj



Il object exists .. .

}

NextObj PrevObj

, FirstObj LastObj

ObjectExist
NextObj
PrevObj
Employee empl;
empl.FirstObj(empl.DeptKey()); empl.LastObj(empl.DeptKey());
while (empl.ObjectExist()) {
Il object exists ... process object

empl.NextObj(empl.DeptKey());™  empl.PrevObj(empl.DeptKey());

}
1.2
1
Department
123 Employee
FindObj Employee
NextObj
ObjectExist Employee

Department dept(123);

if (dept.ObjectExits()) {
Employee empl;
empl.SetDeptNo(123);
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empl.FindObj(empl.DeptKey());
while (empl.ObjectExist() && empl.DeptNo( ) == deptNo()) {
Il'process . ..

empl.NextObj(empl.DeptKey()): }

}
7.3
8.
Key<T>
Read Write
Restore Store
ObjAddr 0
Restore ObjAddr

class Text public Persistent

{ string text;
void Read() { ReadObj(text)); }
void Write( ) { WriteObj(text)); }



4

public :
Text(const string& str) text(str) { Restore(); }
Text( Restore(objaddr); }
~Text() { Store(); }
const string& GetText() { Return text;}

H...
h
8.1
AddObj
ObjAddrress
Text
Text tx(“Birthday”);
Tx.AddObjX );
ObjAddr oa = tx.ObjectAddress();
8.2 1

Text
void Fd(ObjAddr objadr)

{ Text tx(objadr);
cout « tx.GetText();

Read ObjectExist



NextObj

8.3

8.4

PrevObj

42

FirstObj, LastObj,

FirstObj

ChangeObj DeleteObj
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