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Abstract The Ada programming language, born in 1979, was designated as the USA military standard in 1980 and offi-
cially established as an ISO standard and put into use in 1983. Ada’s original purposes are reliability, maintainability,
readability and efficiency. Ada, with its robust features, good reliability and excellent software engineering ideas embo-
died, has exerted great influences upon the development of programming languages from 1980s to 1990s. Ada is widely
applied to exploit high-integrated and long-lived large software and it plays dominant role in manufacturing key software
in the areas such as military, commerce, public transportation, finance, etc. Many software systems, including systems of
national defense and air control, transportation systems and bank security guarding systems, are exploited with Ada in
Europe and America. In general, four standards (Ada 83, Ada 95, Ada 2005, Ada 2012) of the language are published as
international standards by ISO in the past 30 years and each standard has kept good compatibility upon the former one.
From the perspective of language mechanism, application and influences,a comprehensive introduction and analysis of
Ada’s evolution will be presented in the paper.
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package Shapes is
type Shape;
procedure Handle_Shape(S:in out Shape) ;
private

type Shape is record

end record;
end;
package body Shapes is
procedure Handle_Shape(S:in out Shape) is

end Handle_Shape;
end;
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package Shapes is

type Shape is tagged;

procedure Handle_Shape(S:in out Shape) ;
type Radius is Integer 0. . Integer’ Range;
type Circle is new Shape with Radius;

— —IR4EZA Circle 487K H XA Shape

procedure Handle_Shape(C:in out Circle) ;
— IRAEHRAFEH, T#F Handle_Shape
private

type Shape is record

end record;
end;

Hrr, 431828 #] Shape B IEHI, A Circle f& Shape
TRAEZEAL, BRI UL A AL & T 28R Shape H BT A 1)
B, B I T B 43 & Radius, T EL AT DAY 7 725
Handle_Shape 17 %%,
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package Shapes is

type Shape is tagged;
type Dimension is interface;
—— KA
function Get_Dim(X:; Dimension) return Integer is abstract;
type Radius is Integer 0. . Integer’ Range;
type Circle is new Shape and Dimension with Radius;

— —Circle 4k 7&K 25 Shape 3323 T #:10 Dimension

function Get_Dim(Circle; Dimension) return Integer;

— — YR Circle LB O ' #E Get_Dim
private

type Shape is record

end record;
end;

Hrr, JRAEHKA! Circle ZE4E K LS AL Shape (1) [F] B 5 B
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JRYEFIHRAE, AL BLEE O Dimension H1 43 5 bR %L Get_
Dim,
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EZRMLIRE AR Ada 83 (UK IFHHAER, M LA
GBE MRER, HE RIS BRARNERT RO T —E MR E
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Ada 95 EII MK BE R A FIE R T Ada IFF X
PEMISCHF. 7€ Ada95 H, GRMRICIEA] T &R EA AH RN 19 2835
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KRR BN Ada BEFFBOHR AL TR M R,
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package Shapes is

type Shape is abstract tagged;
procedure Handle_Shape(S:in out Shape) is abstract;
type Circle is new Shape;
procedure Handle_Shape(C:in out Circle) ;
type Rectangle is new Shape;
procedure Handle_Shape(R:in out Rectangle) ;
type Triangle is new Shape;
procedure Handle_Shape(T:in out Triangle) ;
type Square is new Rectangle;
procedure Handle_Shape(S:in out Square) ;
type Reference is access all Shape’Class;
— — B RA Yy ) AL B
procedure Process
Next_Shape: Reference;
begin
Next_Shape := «+;
Handle_Shape(Next_Shape. all) ; 317548 €
end Process;

end;
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RFBfTEZ (e 7 B A B IR AR R ARV B LAY
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task Producer is— — 4= = #4155 7

entry Start(How_Many: Natural) ;
end Producer;
task Consumer is— —JH # & {L55 7 1A
entry Start(Break: Natural) ;
end Consumer;
task Buffer is— — &L %5 H
entry Insert(D: Natural) ;
entry Take(D;out Natural) ;
end Buffer;
task body Producer is
Local_How_Many: Natural;
begin
accept Start(How_Many: Natural) do
Local_How_Many :=How_Many;
end Start;
Consumer, Start(LLocal_How_Many +1);
—— b RIE R E LS BT
for I'in 1. . (LLocal_How_Many +1) loop
Buffer. Insert(D;
——AAEREF AN
end loop;
end Producer;
task body Consumer is
Over, Item, Result; Natural;
begin
accept Start(Break: Natural) do
Over :=DBreak;
end Start;
Result :=0;
Buffer. Take(Item) ;
while Item /= Over loop

Result :=Result + Item;



Buffer. Take(Item) ;
——AREREFAD
end loop;
Print("Summe= " & Result) ;
end Consumer;
task body Buffer is
Length: constant Natural :=10;
B:array(0. . Length—1) of Natural;
In_Ptr,Out_Ptr: Natural :=0;
Count; Natural :=0;
begin
loop
select
when Count << Length =>
accept Insert(D: Natural) do
B(In_Ptr) := D;
end Insert;
In_Ptr :=(In_Ptr +1) mod Length;
Count := Count +1;
when Count > 0 =>
accept Take(D:out Natural) do
D :=B(Out_Ptr);
end Take;
Out_Ptr := (Out_Ptr +1) mod Length;
Count :=Count—1;
terminate;
end select;

end loop;
end Buffer;
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FHE 2%, 4E 55 Buffer R0 T, T 43 47 5 F01H 2%
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BT LAk 5 R 1 A5 54T S AR 08 15 T 3 T Ok 1 1R
S, 2 A LR R AT 55 18] B8 A5 SR AL T R A7 B AT SEPE AR
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protected Print_Event is
entry Print; — —{#4F A 0
procedure Use_Printer; — — {4 T2 5
private
entry Reset; ——{#{F A O
Idle: Boolean :="True; ——ILEHHE
end Print_Event;
protected body Print_Event is
entry Print when Idle is
begin
Idle :=False;
Use_Printer() ;
requeue Reset;
end Print;

procedure Use_Printer is

end Use_Printer;
entry Reset when True is
begin
Idl :=True;
end Reset;

end Print_Event;
Hrr, FLZHR Tdle Fom T EIHLRAS QU M RTHT EPHLAL
Fzs RPIRA (Idle BYE A Trued , WIFER Print #4137 EVAE 55
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FEESL R 5 B SRR R e — i, SRS I S X —
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HLE, Ada 95 BRIPXT R ALK BA B4 i R B S
HeAE RN I AR E R, BN g TR
5.3 FEHEOSRETH
SEEGIER  RAP X RALEIAROR R T Ada XFERRF S
THESCRE I, N KB R AR PR TT R AR T R0 (AT 52
PERORRE . 7EIRE Ada 95 I K RRF BT HLEI AL 1, Ada
2005 gk 3 i 7] 20 4 O — 2B 5R T IR R AR T I TSR,
Ada 2012 W@ S AR S M MESY B T Ada XFSEH R4
I REBT K,
o T SENN T b SE BT & BT E] B ELJF 5 Ada 2005 K4
M 53 AR F SO T PSS & — @l R ORI F)
HEBFEITZEEFRE . R8O R XET synchro-
nized 675 B 98 O, ;X R O R ARLEAL 55 ufR 3 b 4
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type Sync_RW is synchronized interface and RW;
protected type Prot_RW is new Sync_RW with
— — B AR P O SRR
overriding procedure Write(X:in Item) ;
overriding procedure Read(X:out Item);
private
V:Item;
end;
protected body Prot_RW is
procedure Write(X:in Item) is
begin
V :=X;
end Write;
procedure Read(X:;out Item) is
begin
X :=V;
end Read;
end Prot_RW;
Hrp, [ 40 Sync_ RW 0 RW 4k KT R , R 37 52
I Prot_RW 23 T[R4 0 Sync_RW, X#£,3 10 RW
HHRAE Write Fl Read (AR TRT , ENEH KT IR
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type Synchronous_Barrier (Release_Threshold: Barrier_Limit) is lim-
ited private;
procedure Wait_For_Release (The_Barrier: in out Synchronous_Barri-
er; Notified: out Boolean) ;

H 1, Release_Threshold F~—ANH 5=, & F Xt H
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package Queues is
type Queue is private
with Type_Invariant =>> Is_Unduplicated(Queue) ;
—— WA AR R MR A
function Is_Empty(Q: Queue) return Boolean;
function Is_Full(Q: Queue) return Boolean;
function Is_Unduplicated(Q: Queue) return Boolean;
procedure GetFront(Q:in out Queue; X:in Item);
procedure DeQueue(Q:in out Queue; X:out Item);

private

end Queues;
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type Month is (Jan, Feb,Mar, Apr,May, +++, Nov, Dec) ;
subtype Winter is Month

with Static_Predicate =>> Winter in Dec | Jan | Feb;
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subtype Even is Integer

with Dynamic_Predicate =>> Even mod 2 = 0;
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package Queues is

type Queue is private;

function Is_Empty(Q:Queue) return Boolean;

function Is_Full(Q:Queue) return Boolean;

——HANE SR ERNTRESEY
procedure DeQueue(Q:in out Queue; X:in Item)
with Pre =>> not Is_Full(Q),
Post =>> not Is_Empty(Q);
procedure GetFront(Q:in out Queue;X:out Item)
with Pre =>> not Is_Empty(Q),
Post => not Is_Full(Q);
Queue_Error; exception;

private

end Queues;
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package Queues is
type Queue is private;
procedure GetFront(Q:in out Queue; X:in Item) ;
procedure DeQueue(Q:in out Queue; X:out Item) ;
private

type Queue is record

end record;
end Queues;
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package Queues. Ev_1 is



function Is_Empty(Q: Queue) return Boolean;
function Is_Full(Q:Queue) return Boolean;
function Is_Unduplicated(Q: Queue) return Boolean;

private

end Queues. Ev_1;
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package private Queues. Ev_1 is

function Is_Empty(Q: Queue) return Boolean;
function Is_Full(Q:Queue) return Boolean;
private
function Is_Unduplicated(Q: Queue) return Boolean;
end Queues. Ev_1;
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private with Queues. Ev_1;
package public Queues. Ev_2 is
function Is_Valid(Q: Queue) return Boolean;
private
function body Is_Valid(Q: Queue) return Boolean is
begin
if Queues. Ev_1. Is_Empty(Q)
or Queues, Ev_1. Is_Full(Q) then
return false;
else
return true;
end Is_Valid;
end Queues. Ev_2;
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