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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;

ExAMRFaH, BIFHT A THITERHRRHERY
Shape D4 AHRL I BRAE . #2740 Shapes X4 2S5 A4 3t
T 7RIS AR U] B AZEER 0 LT BB E M
FREIF AT T HERIB LI s A3 M35 T
FRENEGSSI. B COE o 30 U7 ) B 28 8
Shape DA ¥ 785 Handle_Shape, & Jo ¥ i [A]3X £6 B 43 89 5K
WA, NTTARGARI TR BB EK.

4.2 HkiE

Ada 83 4 T 2 SRR MERYIE 5 B0, LN with F
f] use FA]FRAE IRAELRE KB RITE, XBFESRKE
FHFREZAMERY R, {HRE, Ada 83 REgERMN TR
BN IRRE R, BARFIRE BB LRI WERE - g
My, TR EELHEMY R, Bt Ada 83 76568 Aty 4%
RYLE RS, X MH1E Ada 83 EHRX R LR L ZHIR
KR,

AT HEIEEBAERIE R X RRFE, Ada 95 5IAT 5%
BRRY RIEE IRAE LRI DU SR B ERY H ¥ n
RIBRR RN 7 NTTHE Ada 8926 B IR A4 R0 — Fh Sh A AL
fil. Ada 95 RVFiEE K'Y tagged FIE REAA KA Y
JbRIn AL, RAMMCR R AR, Hln, BITAEEZ
B f7 5 X #9287 Shape BFERY_E 3 R FRR BITE K 2
Circle F5E SCE, AT ARSI T 388 «
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;
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procedure Handle_Shape(C:in out Circle) ;
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private

type Shape is record

end record;
end;
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BARHLEIER PR TEOES ., EORITHS SR
PRARAERIRR LR, R4 F interface BRIR, H b BT & LR
ERERHR TEFRZ AR, Ada 2005 HE, HIRESE
SR B3RO e OR A R R M A P ST Bl M E O
BB FTA FIR FRF . 7E Ada 2005 o, JRAE T QR
SR B ME— B A0REL BB QM A 24, fla,
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package Shapes is
type Shape is tagged;
type Dimension is interface;
— B 2HBH
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 %7 258) Shape 338 T #1J Dimension
function Get_Dim(Circle; Dimension) return Integer;
— — PR 42K Circle LI LT 1 Get_Dim
private

type Shape is record

end records;
end;

Hep, IR 2R Circle 7E 8k LAY Shape i) [5) if 523
T#: 0 Dimension, & 4k & T L2 RN O b BT 75 B 09 BRAT
BYEAHERAE, L ASC B HE O Dimension (#3528 Get_
Dim,

@AM B OB A R AR (Limit-
ed Types, A RFER I 2R VPR SUSURMED . HRE 547
BARRURE, B OB AR RA G, R — MO R
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FRRAL, AT LB AR AR R,

BOASMY T AdaifE = HGRYLE, (13 Ada ZEAR
B IR 2 UG I ) B kR R B AR T X R 4k ok
RWRIAE S . TEME KRR, X Rk &
B O AR ARDLH A B TR B I 4 3P M AN AT O B
4.3 BHMUSHEHEE

BT EEEMAERY B, Ada 83 B —MEa7E Tt
EEMEHRAWAL: Ad 83 NEHBESER, DA
HEARE, RESNHBRABFRIHTRET —EMRE
P, HEREGIRNT  E S H AL, H ik Ada 83 T
TR ) M R A PREY.

Ada 95 BXIEMAHREREHMIRT Ada BEXEE
PERISEHF . 7E Ada95 1, BFARCEE] T #EA ML 28
%7 T’Class, T’ Class B L T 9458 BOUR A R s b B A 2%
BRI ——T’Class BEAT I#E 228 T A &, 7] LAFE 3 2%
BT WE—IRAERRL, HIRAERRHITR AT LR s
8 T’ Class X &, Fif BHRBRHNRHEA —Mn
0, AR IE R F R E 7 B AR UM R UR A R R o i % YR 4R
R, X Ada 95 5| ASRMOREIR B R,

AR IR Ada BFBOTHRML TR R G,
HE A FRF AN LSBT E S, W B U ERFE2
BT S H TR B R A R SH

B TR, Ada 5 BHEM T HIRTFRF SIS A
B, ZHER YR LUK T abstract 4711, MR FRIFE
— AR FRF, NS EE R RV B R,
LR AR T R LW, R BBWAE PR T ARR
A, — MR R FIR A2 BRI AT LI I R R ARUMRE UL
AR FREPRUANNFRFR, MR TR NHRE
BT U FEG B R IR 8, R, KR AR A
REBRFRITESHEATUARRER BTN REEMEH
P i BINA B A 1 R GREM LR TEF
EHASGRE , O] UG B — 1 BB R i Ab 22 [R] — 2 28 A v AN ] 26
#if¥)38 Process 11T

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;
— — I A ) i ) B R P Y
procedure Process
Next_Shape: Reference;
begin
Next_Shape = »;
Handle_Shape(Next_Shape. all) ; 1254858
end Process;

end;
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Hh, 8] 2 R Reference FEXTSAIMN CLE 1D AR A
HXTRIEFTH A . 3iE R Process T & » B T A S % A B8
i 5E Next_Shape FTfg 3 £ i B4R AL, B k¥ Handle_
Shape(Next_Shape. alD FF A FIM TREFEHITHESHE. R
i » B8 Reference 351825 & Shape’ Class )35 /5] 25 %, fr
A Next_Shape #9%F 5 8 #:  & — M FHRRAENM R TR
e BRI L, BARC T AR F BT 28 Handle_
Shape(Next_Shape. all) 1 F #4573 J2 B8~ IR A= 25 7 By 3o ot £
BERTEF.

Ada BEBERITEHBRZ —ERBRIEBRTFHERME, T
BEwmeEgmide RUBFPHER. AXMAEXRE, B
Ada 95 B 5 AR Y R T 254 H XAk
Bl EREXN FREFES HERNBSRERRT BRI,
M B RE TR BN — SR B REEE 2
BESTHZ (IR RAEERER P EELRR
P FRF, B TFREFZNHEHERNSIAT -4
FHTEP) . Ada 2005 Hh T X8F overriding RF /5
FRIFESHXMHBRNGEI, ATiE B FIEBETHE
P, KB overriding SR A FIFREEHRFNTETF R
MRXRR P FRFHEE, ERIFNREALLBMPAFLER
LFESEHTER, WERE. B TIHRE Ada 95 4, Ada
2005 ¥ overriding FI{EW] #6458+,

5 HEBFET

HRBFP BRI 5T A 0] B B ST SR R P
MRFEHTFE. #AAEFETHESEEES— AP’
RRBRP R BRI R TR AR R EEEMERS N T
&.

AT XEFFEBRFRIT, Ada 83 BRWBAESERH B
TLHERSENERRBE S Z A REE. HTREHE
BRHATEREEM, Ada 95 I T AP W RS, Ada
2005 R PFEAE OSSN R BT ORI T#—
R R AL BEEEEHTENHFEARENTR. Ada
2012 MR EFH RAT 53 S 4L TR R P FARR B BT R 2
WS A AT RN S TR AN IR T E
HISEE# M RIG MR,

5.1 E&5&&ME

5 REMMR T LT HTHTRIENBTFRITE
K, 2 Ada EFBEFHILZ—. NBE LI B8 MESM
i — MO PAT s TSR EH L, B MEFS AT LIS
AEFES EABPAT, WA A S PR G B A A R4 BN
7081

{155 18 MR T A, A5 B SIS 25
HAR L E L TZAEE XTI R T WA O, B RS AT LA
FAMEEER, FMADEE MR A DB, A+

FTRRERAND LHEENES  ESENE X T EES R
BAESRBENROEE. FEEHNE, EFWRE U
HAKRAOWEE, WA RGFEF H; R, E85 AR
AERERELY, FTHEFHIRBREN RIS 2RI R
BAEES Wb BRE

—NHRRERNFES N IFRPATHIETT, B T 588
— A E B S5 » X He 3 & B T 2 8] 38 o 38 15 A R] 2P A EL B
R, LI AR AR TR R E IR BT, T EREN
HEALFEEEMFE LA ZMHELA TR, Ada 83 KA H
EAREBREHRZ— RATRAARRATRENSEIH.
AP R —Fh 52 2 [R5 AR, BLEE U7 L AR R A
BB R R AT RERE. R ERRFEL A
EUFFERA TR, ESEPE T BE R
Ry, — TR EDES ELADRBREER, WA —F £
AL BN BERBEORAEZHR RESE. S8R
G, 2R HEFRE RS B R, XU B E G
BAAHE,

BZ, B REFN G LABER AR DF
BANAXMBAES AOHRER; DT EZES P E MM ERZ,
B, XM AR XS UH B —FTENER R
HHR. “EFE-HRE NBRELWIFKAEZ —, UT
BB T A Ada 2-&HLHI N R R R fR T B
task Producer is—— 4= # {14 A H

entry Start(How_Many: Natural) ;
end Producer;
task Consumer is— — B ETEFH
entry Start(Break; Natural);
end Consumer;
task Buffer is— — B B{TLHHEH
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(Local_How_Many +1);
—— b RIE R E T PAT
for Iin 1, . (Local_How_Many +1) loop
Buffer. Insert(D;
——HRAEBREFAO
end loop;
end Producer;
task body Consumer is
Over, Item, Result: Natural ;
begin
accept Start(Break: Natural) do
Qver :=DBreak;
end Start;
Result :=0;
Buffer. Take(Item);
while Item /= Over loop
Result :==Result + Item;



Buffer, Take(Item);
——HREBRESAD
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;
Hr, f£% Producer ML 45 Consumer 5| TR 4 7= %
I RE LS5 Buffer BYUTER, BTRPETEMH R
EREENRH. 3R BT HINATE S E S Consumer.
Start; ALK , FEFF RSP RATHRE b, A7 A S @
BRALS Buffer FHATHE(E 427 F 18 FH Buffer. Insert [A]3LE
Bl B AR, T 1 %% W A Buffer. Take ML B M
BRHEUER. MRS, R —m %) Buffer R fRiFHE—#
5 MHAO#TEB, RS, £ EE R hZ—
BEXF Buffer H iyt ERAEHAT I
“EPRE-HRE AP T EFRERSMAES
AL EIHATIL S B AEF FE 2 . Consumer. Start; , Buffer,
Insert; ) & Buffer. Take;3X 3 /BRI ALY TIEEZEZENHESES
ROESEXERE A L EESE, KRG EER—2FE S,
RIERESITHE,
5.2 RIPFIHME
Ada 83 B AR A HLELR—FE R BEILH, R A
BT LA R A 05 B 4T SRR 15 RUE W R 09
S, A PURIE AR 4 1 i B AR IR T RIF B TR LR,
KEVHBAWA DREA, BREIRAFE—SRNE. 45
EANMEF FBEVI AR — LR, TR ML T ER S
FENE S X SRR A AT B X2 R KRR RGP B 5 T
H R ER T, iR EA/NL B T LR BEN K
¥ B Ak 235 | EXE LA A BRI T2 5 25 300, X B LRI R —
R 1o 2 0 O A S R AL, T S ARV R R S
. 8 e

B MR R0 0 B 608 45 5 R A PUR, e & Ue 5 AT
i BB B A A RO TE 1) X R B FF & 5 A M — 20

BT RRYGX R RIRE, Ada 95 BIA TR RS, R
PR S T A KRB BB RPN B 55 5
BUIR T X X R BB R FE L. SHESEL, 54
S abae Xach gt LY @ way izt N ik Ui R R ik
& SRR E I U T MR, T A 0 P S BR AL 15 B B s
BRI . R REESHKAET  H L E5HTR
o RERBA D, TR SO BT IR E BB TR 5
HEERA TS AEF REERAA D, TR X ST LA
AEMEEIT R, SEBBNERENBERPHEER
B, B2 AR R feE L AR Rt A D
S5FREFRTAGRP R, XMA DS FRF S
BFARFA D SR TR, BE SRR BRE. £R
PRSP MR RER TR PATHY, AR 2RE R
BEH — MRIPRIELE T HITRE .

R DR BI TR, KO mE L TR,
HRHETF FNA DRI — A OH. §4BATRPA
B ¥R A, A A DA 8 S8 B S AR R Bt A i AT A R
AR, B, F RS g ERAEZA O RERFITIH,
ELRIMIRL AR RN A SR HAT . RPTREFTRZEIA
Fm R H— A O BOR AR, § B REA O e, &
A VHHE S B 7T SE BRI $uT A DR E A DHHE R R
M A E R ZA QWF T, RInERAES A D
B SEREAT— B ZERIP 0 R AT LUE T requene 1B 4]
F— T IESTRIPADRBRNESEFHABIR—RFAD
BH—MADRERFTIh, T TE LR R 6 R4
KU RO AL . EEFAITENHLE, AT R & TME
PAESLR A — B TPl R SRR ST MR ER E SR,
BARSLBNTF .
protected Print_Event is

entry Print; ——{£#F AN

procedure Use_Printer; — — {47 F#F
private

entry Reset; —— R A L

I1dle:Boolean :=True; —— 35
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;
Horb, tEHUR Idle FORITEDHLIRES , 10 M ATHTEIHLAL
Fos RRA (Idle B91E S True) , WHER Print BT EN4E 4 I



FIBHAT , 75 W S AR 5 B BRI A O Print B9A O L
T Y ATFTEME S PAT SR 5  FTEDHLB R B o 28 AR S, A
T ZAEA D Print EERFHAEF# ABITRE.

WA pS BV R E - R R T RS . A
R BLART XS R — R [ BAE B T B ER R E R —
BESERE S B R BERRE R, LRFEMIRA X —H
T A OB, FILRPTRERGERAFMAIHRX
MRS BRERTHENAR. 5 Ada 83 WLH R2EHLH
HitL, Ada 95 BIRIPXT RG] BA EaF ey B HIH S
FAE, R ZBRER, EING TRIE,

5.3 RAFEOSHPH

SEERUEM] AR X RALKIA BOEIR T Ada XI3F REBIF i
TISCRR B, SRR R R T ARG TR ACR T 5
HERREE, ERE Ada 95 FRBFIRITILHIWERL |, Ada
2005 EAf N 5 8 OB — 2D 1R T 3R R BP9 T B0,
Ada 2012 MEE5IAR B EEY R T Ada X L0 ARG
HIH BT K.

o TEMIT BT K A TUIE B E SR, Ada 2005 55
AN5#EBRFRHHT G YRS G - —ES ERAEORER
HEBFHRTZIEBIRL, F2PEORHEBKET synchro-
nized 78 B H9HE O, X P O RBBZEAE SR P xd R im L
LI, B LIAART 8 O I R ERERIF & ST Z [
HEHE A TR RBFHZ2E. THES—
FRER\FLEONEST. BREEHRE THTESHRE
B D RW XM E O & SR ME Write FITE4RIE Read, £
HEBFIITIRT » R~ MEFFERAT Write FAER B
HAAES ) Read #AE I, R4 5 204 R BB — R 510
AN, BRI R BT RAR 2K, BRAA LUMER
R 254 O f X — R R -
type Sync_RW is synchronized interface and RW;
protected type Prot_RW is new Sync_ RW with

—— B GOR R 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 1=V;
end Read;
end Prot_RW;

Ho, R8O Sync RW JAHE O RW 46 7& Wi 3k, fR 4P 88
76 Prot RW LB TR 8 0 Sync_RW. X, 0 RW
HYERAE Write 7l Read @MY FRIF  BFTEIF KRF ]
TR L BT S T AEBAT R R g i, TR B T4
FEHRPIGHABPHELHE.

Ada 2012 4t Xt FIZE8E QAT TH— 5 R, B ATAF
B X85 Synchronization X [ 25 & O B B 1E HEAT B i3t

B, b 4n{$ FH Synchronization=">By_Entry 34§ R A 0 BA %]
TS HEATEFIA .

HeAh, TSR RGEH IR BAITH TR B B, Ada
2012 ¥ RBFRITHA O S E AV HETEE N T
FIEM S S, MR A A SR A R LR, B
YER R TR B 25 A R e T LU RS K F & BT
FIZEREL. B, [F2E# Synchronous_Barrier 7] LITZ B0
JrR AT A AR
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) ;

Hp, Release_Threshold F 7R —MHI B, & T Xt &
#M Synchronous_Barrier 1% E4E45 1140 {E , Synchronous
_Barrier W4 F/EFF#2F Wait_For_Release 1S ¥ER, &
WA L% AR Wait_For_Release Bt &2l & R B
HESTHECEHF RS DECR AR, WAL S B, 3
ASRERE P HERIFE TS H A DIRMEN, FraEm
SRS B RPN, Ada 2012 [ 4 948 7T 2L
LSRR BOA BRI, AT E TS L REMIFRE
K.

R8O E BRI Ada 3F & B IF B BHLHL S
RAERE, MREENRAESSIUHSRPXZIGNEE
¥ZE, R Ada I RDLFIEINEENTE,

5.4 {E&EERRE

MEXFHEBRTFRIWESTH S ESHNENESHE
R AR R AT AHEPITHERERE. Ad 83 BEW
RSB RE T A RIE S AR HER — 384, 1T Ada 95 {U4R fitm
—RY FIFO_Within_Priorities i Y AT 4V i 5 0% , Bp 2L F4F
FHEHM FIFORE ., BEABEIFRRENITEL
T e, 33 Al AL 5 O R WS S AS BN 2 S AT 4 1R B B B R
TR, ATERNERBFPHESHEREH LML, Ada
2005 Fri T Non_Preemptive FIFO_Within_Priorities, Round
Robin_Within_Priorities, EDF_Across_Priorities 3 #3 K 4%
55 VR RE AR

Non_Preemptive_FIFQO_Within_Priorities 2 & T4 51
S AFETTRIF FIFO K. EXMEFIEFRT, FiE
BA RS W 5 45 BB e i 5 ) R AR IR AT, IE4E
PATHMES AREBRE B RWES Pl . —MESEBAT
W, KA A S A FHERS, RA YBATHES
PATFE R delay IBAIEB BT, 74 AT AL F FIHIAT,
XMCEAEREET ZATHE RSN RBEFF RS
.

Round_Robin_Within_Priorities J&—fh % F B} 8] B 8 4F
SRR . XHEFREFREE TREREHE TR
R B RO B A R S 04T 55 B A S B K/
B AR S FEA T AR TP AR SR A IR) R R R A T H 8, A T
BRAE TS FERAFHE. RO BEREER RN ER
FRITHENHE R, Ada 2005 HBIARN T RREEHE
MES B K.

EDF_Across_Priorities £45 1 B SR b 2% T R FIAE &5 1
M5, R EAE &5 B AT FRIEATIR . EDF R4B B F A
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PR 4% (Earliest Deadline First), ZEXMESEBE N RF, R
i e Xt g —AE S B SAT B 1) B0 LA RAG , 2 T e B AT B
Bl S AL S 047 . EDF B B B — s A R AL %5 1
Fk.

KR T 5 I BT 0 AT 55 99 BE IR M S, Ada 2005 tREEIAT
Ravenscar Profile™ %t £ # 1T 4 & i & {8 FH 28 17 # #,
Ravenscar Profile #L T £ 4 $47 &) — H B 3, X H B AT
LIBE A Y HES i AR NE S, K E TS HEE
RIS ALF R FEA R BERMIESHES. Ravens-
car Profile 7t IRTAW (International Real-Time Ada Work-
shops) £ _E 421, 3 B 2P0k X Ravenscar 184 , J5 &3
W WG HARKZ, HEAHFIA Ada 2005 #r#E, Ada
2005 44 Ravenscar Profile #) H 7 T DL AR EE IR 5
ERFF R RBRENEZE SR H A, ATHEH &
BIENIITERERS THM. KERIFY, Ravenscar Profile
TR RBRFRIHRES TRAER, Bt Ada 201288
T Ravenscar Profile 36 Ky R LA AREH M L.

Beithz b AE &1 B (CPU i ] B AR 4P 3R it
SR A FL G R tRB A Ada 2005 FRIES]

6 RAXNERFRIT

20 142 70 4E4%,C. A. R. Hoare 3£ T E 4 i) Hoare i#
BIEH IS E (Asserton) Ll ZFHEBFRIHES T, ¥
RS YRR F S R I B S A R & 178 2 B
WiEE) —E R . BEDLRIMR A IR P EE SRS
BFETEFERETBEETR, EZEFTHZIEIRITZH
BIE S WRE  BFIRITHE T Fuclid BT RIEFWASERE
gt HEEAVPRE S RN A RIES T H ,
WAFEETE 5 B R R B X3 B R iFHRHETT 93 Euclid
PHEERARIERTHEEFR. BT Eulid, #4r Hib
B HIE S R A T WS HLH, b ADL(Assertion Defini-
tion Language) i& & B —#M& )& T Wi S PLHI TR A&
WHHE S, ER AT EA NS AT A AR PR QAT
FERE 220, T A OR R AR B B R L R S e, ML SF,
C,C+++,Java( A Java 1. 4 X RESIFD ERRES
BT Ik T S AL A, {ELIX 635 5 X BT 55 B SRR
HRE—EEEE BN RERR, A TFHEFHN
BATRRRAHAT AN

BEENSHHERTFRINEST PHRDER ETH S
M ENRARETBET 20 4 00 £REIRY . 5HF
M, RAXBIHERE R, LS WEMEE, T LUEE—
FOEA BT B X RN T R SRR B E R e X
R ST 0 BT RUEA 8 O, AT S Rl S e 2
B SOGEIN T AR &R B R HEMAER.

RARGRERAXBIHERFRITES LN, A
R T IES A AT R A T IR, FAT R KA
BT R BANARFR. BFRITES Eiffel BENESA
RRBRUL T 2B AIE S 8N, Eiffel 2147 BE AL,
B TRANERLBEBEER, R RGHRT LA RE
SETXRYTMBIR . Eiffel s RALHE R G E R
AER R REEZRGREEREGSERNETH
BT RN FENER, TBRIEW . EHE X R4 HE L
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Thiz [, Eiffel HEREE T KA M0 IF & R, B s A A
HEFRRETFRES .
R RARHE DA, Eiffel 2 5 5T HBOHREE
B JUHR M 1 Oy R PR E F (A0 Aspect] ) ERHE R
ARGBRENBEENESIH. B Ada W E, EWEL B
Z—RRERGHELE, MERRAXGETLUIFRR
FREHRARMEE R SR ERAVHINAER G Ada iR
IR, BAE 20 HH42 80 484X, B Ada 83 BEAEZ B, UG A
FERBERARRENE LB HT Ada, A1 & i —Fh
HF Ada B3 B HEIE S ANNA (Annotation of Ada)t'?,
ANNA B39 78 Ada 188 3758 b 5978 2 g 10 B 90
FeL B, K REEREMMNUE R TRAX MR A,
S FRFERGERM%. AT, EAH ANNA §1
RAXRBEEDHRENBFERER L, FTLUAAR
RPFEFFREESHAPE M T Ada BIFZ . 20 fit4g
90 484X, Praxis A Bl ERFBIT TH M ERXBRANH 5
Ada BIFRIHEF HATH G W™ £ B SPARK 7 ¥t itiE
o, 4, SPARK #ih IEZS h R RS R L L HE
KPP, BT SPARKEFTHRINER, WG ZEREME
RAEALHFITRRARER Ada 2012 PIERMARLYLH .
Ada 2012 PHRAHBIER MGG ERGXAEREH
BHB, THTREGE KHTN AR FEFEFSHAE,
A5, Ada 2012 B VR P4 P OB S XTRIF AT
REHFTEHBRN.
6.1 HBRATASFABME
RAVRFERBRE LN AEEREARTEX N TRY
WE. BEAELIRTEF TR PR LRI R
WA BB, T RS R LR RIS Z X R
BLUREE. RAMKMRLIEF @ Queues N HI R I R BA 2R
AWER. BInE BH AT E LRSI Queve FATF
EHFTTE ABAFT LAXER Queue EINT B X :
package Queues is
type Queue is private
with Type_Invariant =>> Is_Unduplicated(Queue) ;
— — R KL AR
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 tem);
procedure DeQueue(Q:in out Queue; X:out Item);

private

end Queues;

o, Type_Invariant R R Queue FTXE B ARAER,
‘Bt K% Is_Unduplicated {f [ T 2821 Queue H R H BLAH
FItE.

SHERRE T MARAARERTT S, Ada 2012 HE B
AT 3 it 2T R R -

« 28 T By R e RIAPT R LaT 5

o J HARKR AN R B REE BN LM T it

< WA FREFARERR, XETFEFLE . REZHEEY
T KR, RS EERN T AESHER R out & in out 1
i,



BT RBATRZIM, Ada 2012 RRAXGELEERT
FRRBA S (Subtype Predict) . BF RAT LB FHRHE T
Static_Predicate 8, Dynamic_Predicate ¢ B XM E FRIF B
BABSBRE. KRFRF1EL 2N H48. 88 12 A
BIRE 2 HALE MARMNTUMEHTFREMEX TR
Winter YETN T 52 X .
type Month is (Jan, Feb, Mar, Apr, May,**+, Nov, Dec)
subtype Winter is Month

with Static_Predicate =>> Winter in Dec | Jan | Feb;

Her, T3A Winter SERIFSTE 077 XU TR
R BUETERE ., I TAREE LR TRE ST LIEE#HE
FRINLLLIR, (RN HAR SRR 5, 8T 5 Tk el
X H T 28 A BB VL P 2403, R A U R B AR R R X
R TRA . BRI LIS 2 BERK BRI B
LT LA AR 75 U SR B A

subtype Even is Integer

with Dynamic_Predicate =>> Even mod 2 = 0;

HTFHREE REEREEBITH 2, Bk —MEBEEN
XRBEW AR M R RS S PATE 2 E
6.2 MBERGERERN
HFEFRNTERSFEFMERARXBRETE R

MR . BB RAEIETE TRRFE P I &R E
], RAREXEEGA AT HATRF: AN FEF
HRAEETEFEI MK E BV, X 8 &40 A7
TRT AT R . ERF TR, T8 F RS H
RIEFTA BT E %M 5E B ZR MR, BB R . Ada
2005 AFEFRAXNGERMU THER G55 E R 4XH
BERE. UEFE Queves JH, IIRA BEPSTITRBM
$_AF DeQueue BIRAIR AT R AL RS A AT BRI R H
PREAFIHESS , R4 FT AL 75 BN R Ve R g Z BRI AT B 414
MEBE KM 5L GetFront FAAB T 5280l Bi&
MRF AT .
package Queues is

type Queue is private;

function Is_Empty(Q: Queue) return Boolean;

function Is_Full(Q:Queue) return Boolean;

——RAMESEBE& N FRITHY
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
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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 trues;
end Is_Valid;
end Queues. Ev_2;
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