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O 7O+ XD#ZR process abstraction

o 7T—4% (&) D#HE data abstraction




TJAtADHME process abstraction
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— 23R data abstraction

O T—3DFEHRABEFRANBDIEEOAHAERIZT
NIEKUMEREMT,
B EDESITAEY—ATRIEIN TS,
n EQOFSBBERIZE>TERIN TS D,
[F&IZL7ELY,

OCNERBTIHODEZA:
m R T—42E Abstract data type
» AT YMERTRYT SV

Object-oriented programming

HMERT—A3F! ADT:abstract data type

O #HRT—FEIIRD 285745
» T—REN(ZDEOEHDOEYSSHEDEEH)
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OMERT—IEEEDHBE.
B ISATUMNMEZEDT—REEETEETHENTES,
s BZoNEFHEEICELO TT—L2%BETESD,
O ADTE Y R—hF5EEE
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» ADTOEEZZHKRT HIENTED,
XOTAT o F=ADTEH AT HHDIL—F> 7
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0 A2y %E/SADT stackBEEZ 5,

049547 kL., stackB2E D LE#HEETETES,
var stkl: stack;

O stackE DT —3% 11T HFHmENHS:

create(stkl); stklFHF = A2y ELTREL. MH1Ed %,
destroy(stkl);  sStk1iD{FERAZPLHZ(AE—ZFHERTS)
empty(stkl); stklZZ DRI IZHEIET 5,
push(stkl,elm); ZEZRzelmZstklIZHET,

elm := pop(stkl) stkllZEFNTVWARLEDEREZRMYHT,




Ay OBDEIR(A)

type stack = record
top : integer;
content : array[1..maxsize] of element
end;

[proc create(s : stack); ]

prepare memory for s;

s.top :=0; ]
proc destroy(s : stack); [ b |
release memory for s; [ a |

proc empty(s: stack);
s.top :=0;
proc push(s:stack; e:element);

if top=maxsize then error
else s.top:=s.top+1; s.content[s.top]:=e;

func top(s:stack):element;

if s.top=0 then error
else s.top:=s.top-1; return s.content[s.top+1];

AR OE DRI (2)

type cell = record content : element;
next : pointer to cell
end;
stack = pointer to cell
proc create(s : stack);
s=nil;
proc destroy(s : stack);
var t : pointer to cell;
while s<>nil do
t := s.next; release(s); s:=t;
proc empty(s: stack);

destroy(s); T
proc push(s:stack; e:element); IIIF

=R

var t : pointer to cell;

new(t); t.content:=e; t.next:=s;
func pop(s:stack):element;

var t : pointer to cell; e : element;

e:=t.content; t:=s; s:=t.next; 10

release(t); return e;

AI9DigE

O ADTELTREERSN=-T 2T, EREKICKLTIRETES
RENDHD, ———
| L1 ]

var stkl : stack s

create(stkl);

push(stkl,a);

push(stkl,b);
X:=pop(stkl);

i)

E=E=E
el =] [=] [=]
2] [4] [2]

}

push(stkl,c); 5

C!
push(stk1,d); d

T

e[l

X:=pop(stkl);
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o h7+JLit encapsulation
o &E#IZ# information hiding
DIAT N BEIGIERDHAHIZT I REHFT

o EHD[E# implementation hiding

o RIFIHIT representation independence
T—RRBEITIRTFELGVMREAEZIRIT S,
EREFENEHL>THIA—HTAVSLDEENESLLY,

0 7T—3HRIEEFZAATHY. RRICIFT EROBE
R®EITDHEHITEEZHEN B,

Hh7t)Lie encapsulation

D747 MR EZEROAZTRE S,
o RE510M:

n T—AED AT

n TARETDIFERED A A—TJx—Z(FAka)

FHREEAVSEEDSIHDIEEFZE. RYE,

oI+

n T—HEE

» FHEDIL—F 2 E% (implementation)

13 14
™
Ada D Ada D (>3E)
package Stack Pack as } \ o= with Ada.Text IO; use Ada.Text IO:
~- The visible entities, or public interface 94Tk g . iR
] . . I package body Stack Pack is
type Stack Type is limited private; ~2F function Emot S:k' in Stack T ¢ Bool i
Max_Size : constant := 100; beqi Pty ( e ack_Type) return Boolaan is
functiaon Empty{Stk : in Stack_Type} return Boolean: > egn K _
procedure Push{Stk : in out Stack_Type; re;u;n it -Topsum = 0;
o i end Empty;

Elemer.tt : in Integer); ‘\$ﬁ§®4 £ 5
procedure Pop(Stk : in out Stack Type); BRI —R ] q:'ﬁ“.'ﬁ‘. w%a-kt
function Top{Stk : in Stack Type) return Integer; VAOYION: procedure PuSh{Stk tin onf. Stack_Type; (A9EK)

-- The part that is hiddern from clients \ E]'.ement : in Integer) is
_private private [$554 TUhADIELH EIN begia _
type List Type is array (l..Max Size} of Integer:; if Stk.Topsum >= Max_Size then
type Stack Type is Put_Line("ERROR - Stack overflow");
record > else
List : List_Type; Stk.Topsub := Stk.Topsub + 1;
Topsub : Integer range 0..Max_Size := 0: Stk.List(Topsub) := Element;
end recard: end if;
end Stack Pack; / end Push;
15 pop, toplL & B 16
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I8 DEDADT parameterized ADT

O BRDORZYY ., XFIDREAvIEE LRI DR, maxsize
NELENIE. ChiRlnE,
o ChERRICERET.
EZA maxsize
— ZOEZEDmaxsizeDRAEAvY
ELVSADTHAEETED : 518 DEDADT

O Ada, c++EETHIATES,
cf. c++MDtemplate
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