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

 Structured Data Type

• Specification

• Attribute

• Value

• Operation

• Implementation

• Storage representation

• Algorithms
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Specifications

.1Attributes

.1Component

.1Fixed Size

•

.2Variable Size

•
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•
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•

•SetStringListStack
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Specifications

.1Attributes

.2TypeComponent
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Specifications

.1Attributes

.4AccessingSelection

•

•Referencing

•

•

•

•

•

–––Type Checking–

Specifications

.1Attributes

.5
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.2Value
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Specifications

.3Operation

.1Selection

.2

•

.3Component

•

.4

•mallocfreeC
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Implementation

.1Storage Representation

•Sequential Representation

•
•RepresentationLinked

•

.2Algorithms

•
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Var A:array[1..70,5..8] of real;

•
•
•
•life time
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•
.1Component

.2Type

•

A[2][3].link->item +X;

•

•
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•Access Path

•Access Path

.1

•

.2

•

•

.1Garbage

.2Dangling Reference
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.1Garbage
•
•

.2Dangling Reference

•

int *p=new int;

*p=15;

delete p;

int *q=new int;

*q=24;

*p=67; // Dangling reference occurred

int *a=new int[10];

int *b=new int;

a=b; // Dynamic Array  Garbage
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•ComponentFix

• Specification

• Attribute

• Value

• Operation

• Implementation

• Storage representation

• Algorithms

var A:[-7,12] array of integer;

LB1=-7

UB1=12

int

E=2

A[-7]

A[-6]

…

Descriptor

a

D
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• Specification

• Attribute

•
• Value

• Operation

•Selection 

• Implementation

• Storage representation

•
• Algorithms
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• Specification

• Attribute

•SelectionEmployee[100].ID

• Value

• Operation

• Implementation

• Storage representation

• Descriptor

• Algorithms
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 Variant Records ( )

• Specification
•fixVariable

• Attribute

• Value

• Operation

• Implementation

• Storage representation

•Type Checking

• Algorithms
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Variant

Type 

PayType=(Salaried, Hourly);

var 

Employee:record

ID: integer;

Dept: array[1..3] of char;

Age: integer;

case PayClass: PayType of

Salaried:(MonthlyRate:real;StartDate:integer);

Hourly:(HourRate:real;Reg:integer;Overtime:integer)

end
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String

• Specification

• Attribute

• Value

• Operation
•
• I/O Formatting

• Pattern Matching

• Implementation

• Storage representation

• Algorithms
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• Specification

• Attribute

• Value

• Operation

• Implementation

• Storage representation

• Algorithms

•Property ListComp.
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Pointers and Programmer Defined Data Objects



•
.1Pointer Data Type

•

.2Creation Operation
•

•
•
•
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Pointers and Programmer Defined Data Objects

.3Selection Operation
•

•Specifications

•CType

•Type

•LispSNOBOLType

•Type
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Pointers and Programmer Defined Data Objects

Storage Representation

.1

•

•

•

•

.2

•Offset

•

•
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 Set

• Specification

• Attribute

• Value

• Operation

• Membership, Union, Intersection,…

• Implementation

• Storage representation

• Bit String

• Hash Coded

• Algorithms

var

s1,s2,s3 : set of 1..20;

s1:=[2,6,17];

s2:=[2,5..9,18];

s3:=s1+s2;
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

•
•

•
•Lifetime

•
•

.1Sequential

.2Direct Access

.3Indexed Sequential
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 File

• Specification

• Attribute

• Value

• Operation

• Open,Close,EOF,…

• Implementation

• Storage representation

• Algorithms
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