ISSN1D00-9825 Journal of Sefiware #1 # % g 2000,11(43:454~501

Ada-1. TR T S AL Ada9s I TiE
E RAR TRE
GEENFIUNENRF S8 AR by 1000684)

E-mail: wde@mail. Tsinghua. edu. cn

i

WE S FPARFRTS TSV DA RN NG AU RS ALES AnET0adaHA
Bl FE R R AR AR B R THARRT ARG AL, MG T E A AR E T A8 R . Adads
BEALHFRRART G QTR BT L~ AT IR P G el Adal i85 F Adaos 1556 Koo
R FAT A LA R A R A R e R B T ARSI B e ok B

KA AdadS. P MR BART HadRALEFEGE D

REESEE TI32

BUAl oo R R BB a 3 R EE R S L T VS T W R 2 R IR
FH I ABRCT /1 Presto, ACT + | 845 (B M F 8 X B ¥ (inheritance anomaly) Bl § , — 8 T (% %7 54 5 2 5 % i
B ARG TR ST AT A R MR 3 B ERE IRy E L

AdafS T2 RILT LR A ERFRTHTZHHNERIE S Z—. B8 X T4 (ask 288, R 47
(protectedDE B, LA — RAZEHF A BEFRITHERIEL. E Adads B HEEFUFSFER2ARPUEEE
G, B (L 5 A RA R F R F R, DFAEEE TR E I F. RIT5 Adads D EFFAH S
FHAR AP O BT — WO I st .

B AdaSS ERTENFBIFR T A HE N T WG R EF R ITAER, SRR, 275 5 % 0 5§
A RFFE A FERFRIT TN A P EMROEA T —ERAAN R M EE B EALS #R
SR R AR MR E K A R A ERAT RN SRR RITHER.

AR A THES M RAETHEER S TR R TS A EEERE A QISR ZE
LU B BRH R TE E WA REAPHM EAE A EAEELA FUES SRR e BT MR g A S
FHABIRERE. T AdalS R SRR T ERY T E A ST RN REN. LA E R AR B
T I TER AR IT R E LRI R 5 804k R R &

TEARA BT AdadS EHEB T M EHRPHABANT RIET Nda LFEHIETPHE M8
REFAR,

1 HEARERK

MAAMAMRBRFRETHCEHEZ — REFER A RBF R0 MERSEAR B8 &M 5.
PR AR T A SR AT LR S AR R R AR RS R R R B RMRAT
e F BEIATE T i 0 LR R it e T T B R A R B TF R B AR SSRM RS RS A,
BHER. TRABETHEAT B HEHLER T LA SRR HLE AR SR E AR

~ AXHEGAEBHE TR WO L A (No. 15,5, )RR G HBETEL 0971 M T L DF . S A A ek
HAai S BIE A I A BB, L1048 FE NS EEA TR SIS A MR B SRR A,
FEWRM L L037F AL HIR M ) I R RN Y R T S A TR A
BT EA ML, a0 100081, B R EH E MBS AR
A LHE-12-21T HEFIR . 1908 04 19 W FE

© HIEERES AT hip:/ www. jos. org. cn



BE FAde L AHRP TR AN AdIS ¥ AET 495 -

REFHETKBER . REHEFY SEARRREARN , FERNESALRPAREWER . HE.ME
ARAMUERELWELEFE R ENTFEETFEFEFEL

EEAMBAEERED HTAUEAHELMEERFR T HEHNR MR ZHAHAGARERREY,
Wil MRIEH A BREBRAFEFRPREN-BE. S AN BEINHAETERET &
FREETHMATEURENBHAMAREERX 3 BRI, M3 55w 55007 A 5 R 5 Sl
BEatr At HRA M AL ZEE B ASRMREB LR EARHE L. BEE M BHRES
FHPFEM B RETNEEE TR E (acceptable states), FHE BB W THRE W AR Y EH X
WRATHREE.

Matsuoks § Yonemawa EXHOIIF SN T H XS FEAFEUR B AR H A B3 20 48R F % 5
EHEREE R TEYRAERBRLEN ST RE R NMMF T ERS TLENBERNTIRSENHEL, LR NS
DHAMRSHENENTLHEERNRSHBREAVEN T EEEHEN AMSEFEERLSLERNRR
T UWMERMES FFRAAREHBOEN. RO TREFOL L ABUF 38,00 afglhEE
BIOBLHT R 90 < (20 TR E W M3 (3) a9k BT 2 T,

PHLGBEIUBCH+HEB S REHERFRITEE S HEAR TR LA FEAE - 204
L1 AIRRASENENY S

HTESHESRYENTTUERN - R ORERE N — ~REREF TR FA ¥ S YA
EHEE. RINTUREELEXNRES T HEW BN &S R0 BN ARS B ATHREEN
SRS s

LA R A Buifer A9, ARNFIAWM T EEH R gar CARTIBF B — T mE . ont OB L E « A WT).
WA HAFISER TR O WA 5 B get (R BEIE AT, B BA AT B s put () A BB FT. TR . BTGB HT R
A 3 R 2R 5 8B 0 — 1 R 4r semopty , partial  fall , 48 BTk BA 3 =5 BAF 2 55 . BA ) M.

FATHEF F A Bufler fR7E 2 L IEL — 4 80 T 28 SubBuller. FE3 7 39, B TR — -3 7 i3
pet2 O EMARA I B A R 2R Y AI FmE TR | I get 20T 8RB 7. T get O, pun (3K BRBE
BT AT ef LLE T 3 SubBufler 8T #0R B R 5% Duller HIE 7 get2 OB E HARE one, H Ik, £
2 SubDuffer 74 H B AT 4R BB I AT T H BRI 5 cempty yone ypartial Jull , 80 B 1 57 =,

class Buffer { Jlempry B[ I 30 3 8k 7R
C it =0, out=u; partial = {put{xi.ger.get2};
behavior | full = {get .get2};
empry = {put{x)}; one={put{x).pet};
JITE empty AT 45 pur(x) )
parnal = {prtix).gef; methor gel2
AT parvial BT TG T putda) get code for get?;
[ull ={get}; il {{in-out}==0) become empty;
S/ AE Tull 5 B TF T i 47 ger else if (Gn-gutY — —1) become onc,
¥ clse become parial;
method pui{x) § )
corle for pu; method put (=) {
if (lin-oul) = =MAX) become full; code for pui;
¢lse become partial ; if {(in-outi==MAX) decome {ull;
4 ¢lse il ({in-gut)=—1) become onc;
method get | clse become partial:
code for get H
it ({in-out)==0) hrcome empry; method ge {
else hecome pardal; code for get;
H i linouty = =02 become smpty;
! else if €Cin-outl= =1} become oney
clse become patial;
class SubBuffer: Suffer { +
hehavior ¢ }

Fig.1 Repartition of acceptable states set
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RAVALLEE, F% SubBuffer BEE TR EHEENFTE MAREZSR IR LATERERTAR.
1.2 WHREENAHER

MAREENHSHXEFAREMFIEESREFRBTHRFHE. WM. HUER RSP Bulfer &
BHRE — D F A NewBulfer. X AMFRPE T P HHFE geet O, EHNBETRERECETZWHEE
B put(x) F&EET.

MB2EH A AT A geet ONTHRE. BITFEEFHRALEPH get O put OFTH . A MFHLA

BEFEAE.
class NewBuffer: Buffer { code for put;=put_his ++

int put - his =0y if (put_his>=2)

behavior { il (in-oul) — —MAX) become put2 full;
/fempty AT DL A2 H5 48 AR else become put2. partial;
partial={put{x),get}; else
full={get}; if ((in-out)==MAX) become full;
put2_full={get,gget}; else Lecome partial;
put2_partial = {put(x),get.ggel}; }

} method get {

method gget { code for get;
code for gget; put_his=10;
put_his=10; il ({in-out)= =0} become empty;
if ({in-out}===0) become empty; else become parial 5
else become parial; }

) H

method putfx} {

Fig. 2 History relation of acceptable states set
M2 AIgeREEND MR

1.3 THRSENY EEBY

AT FH SubBuffer ME,EHBRF TAERXL LW THRSE MARAETTHRERENY 4. WA
AT M E 2 Buffer 8 4 H — 4§18 F 2 LockBuffer, st ™ F 25| A TR & . 2 FI08. RS LM
B et Ouput (O REBBE T MR BF WL M7, X8 F & get O pat COMTET R HFRERT .
HHER RN HREEST KT,

AHMRRNFAAMELEHANEER AT E AFA L AHERF AR AT HRARBE, RITRAK
WESHAFE OB R AXMHERFET . LENFEFTEEH EL A THARTIAR.

class Buffer { locked = 13
int in=0, out=04 \ t
method put(x) when method unlock
({in-out }<IMAX] { locked=10,
code for pur; '
¥ methad put{x} when
method get when ((in-out)>0) { (({in-out <X MAX) &&1locked) {
code for get; code for put;
i B
} method get when
(((in-out) >0} &&!locked) |
class LockBuffer: Buffer { code for gets
int locked =0; }
method lock { i

Fig.3 Modificaticn of acceptable states set
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BEQAESHERAEN, BHE P RBEMEAR. B i B ek a8 W ih R, ikl e s R wa
T ERFAMTS AR R, BP R 8 BRI ] i, TR BRI TR RIS k. BOIR 0 A E AL
B

RN R TUERPEMER R EEP R Z MM X RS H AR IET $ 0% 5705 L A E.
RPNENBETARPTEFAEPAD MEPFEFXSASR2AEE. 38 8N A DG HXBF
procedure function #l entry W AR T ATEF X AR BEHE FRAGEAAERE TAOTLER
FRAHRERB AEHFFAORMES REEREIMHSHAOFL T RPOTS A S THER A D&

3 BRIy RBEEAE

Ada 05T ML TP 38T ¥ T 77 T 0 5 T (3 % S P B3, o Sk R B R A B R Y I e o SR i ML T A OF
EEFBETFE,ARSARLRAIFEANEEFET. F4H2 FPULSTHHE AT EZRER & T
R RECEF IR S R B E M R R AR F T E AL B RN R E SRR
B.F L RIF AdaSSE TR SRR SR R R BN, BT T Ada-TIES R EHERHES
HAAFEOER T HRTHRERTHE.

31 RIPABEMY

Ada-1 FERIFREF AL Ada S5 RSOl MR H AL MR, FXEFHPEH RIS
RBFEHAREE TRREPBYE M EEHHEFRI.

RIPERMALURETER. ATHAL-IEFTHARE RN ZIGARR WAL R SRR FTRIMNLE
AR ENNTRMNEBE FEUAETI TR TAEMMBLEEENBRE, —FH, PEUT LRI ER
PRENSEMBE.S A FRAETUIFELL BN T MR E.

TH R B IE7E R R R IS8 F inherit W FRAYRNE L HRFA W R, B, fEEREH
R AR EMPERNOTERMBAE DEFERTE CHERE.

THRANELNAFHREARMENAESHEER TS,

TRUSHNFITHADT .

protected type (T IR BT inherit (KL ABRERIRFF Y is —— A T3 0

R ERIFRE CHIHEAE
CTEBEGE LML MO ERE

private

R PR E L E

end (F2 HRIAF
3.2 RPABBERR

BT AdaOSREXRARF AN ZREMEAFESEIPMEREHEM BELEIUHRRFEARNELE,
ATHRHRFHAR. RNELTSEPRFERAH#H R,

BAREPHET R RERADREEA - THMMUE MEMEINRAETIBRERBETELR
E.MAPBESEREAMENSTAGRE. MU RINARAETETESHBEN A DRMELE TREEBE
FR.E Ada-1 P RTT R LA B BORA K5 B4R, )

R, RATE AP SR ERGAORESIRE G TR EHTNRMEETHE. € Ada- 1 PR HX
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#F condition,action il BA LB, 3 {177 LU condition #0 action ME BRI XD AN BRENFHHEN. BY con-
dition £ — A& L 1R 1 acuon B — F 7 4.
Ada-l FRIPHMRAHBRENOEEHASHOT .
entry {(3RiRMF) (BHF) is
begin
condition
begin
(AHZEHHRERD
end condition ;
action
begin
(FEfEEiTaifE)
end action;

end;

HAda-THHFRPRADKBEHN RIPAREABEARERER, IREHEERNGER Y B
AT action P4 ik 6935 77 804 % 0, 12 A O B JTT HEBA % 7% 2000 (19 condition 7 L4 44 Condition #: % %R A 0
el Ak Ch E L WALRAE A D S fF . B condition F 85 A DT 1 AT X F Ada05HH B i 7 R 4R

Ada-T FRPOTR MR B WA T AdadSHH— B BFETRAHE. AL T BEEEZN T %
Z17.

AR 5 SR 3 Ay 8], B 3 O G B 4 s

protected 1vpe Buffer is T.=T1-}1;
entry put(X: in Irem}; Count;=Count+1;
entry get{X: out Item); end action;
private end put;
A Tremm - Array; entry get{X: out ltem) is
1,T: Index: =0; begin
Count: Integer range 0.. MAX,=0; condition
end Buffer; Legin
Count> 0
protected body Buffer is end condition;
entry put(X: in Item) is action
begin begin
condition Xo=A());
begin I:=J+1;
Count<MAX Count: = Count — ] ;
end condition; end action;
action end get;
begin end Buffer;
Al =X,

Fig.4 Bounded buffer
Bla HHEKF

3.3 BRERBEA

FTERBERENER, BIOTUETRUREPHESIHL RN RE. TR RIS AHBLELE
fER FRIUBAE R R P XET super, HAER LK,

Super X8 7 A LA A TE # — A O #1E 0 condition B1A WH 4 8 T LLH FE action B WS EERTX
BB A A RAFEE condition il action 4 4r 51 4k & 4 57 B9 2L KB A A D R A &) 4 R BB 43

& condition FFAHER . HEFHAE DT .
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BE FAda-T R H R 8 RE AdaSS £ ABEF - 45¢ —

super, (503 8 18 4 £5 1R 45 »*condition
Foaclion A . EEFREDT.
super. (3 I #E AR > action

TE condidon B fEH A SR AR P T A DHEER condition £ HRER. A ZRARN TS LM%
BRERNET - ERTRBH AT AITS R F2H .53 A and,or.not R,

ifiFE acuion #6457 ) Rom A IS A P I A T {F 89 action BhfE.

EFAEG, MBRMNEEL - TEBHA DA, AWHELRPFEEWR condition 1 action B E
B . W REAE condition B action o EY— ¥ 50, W R M AR I A L ST o ik R

HATELE S BAFI Buffer fiiE k¥ X% LockBuffer M. B FR B A — 1 5 42 5 086 f im0 4224 in
lock 1 # 1 unlock. H BADI # W BT ,get 5 put B EEER1E, BB A FIRL W 81 MESH =, WA FE F 24 Lock-
Buffer ¥ condition R & ] super. ger 1 super. put 3 49 F /5 2 25 8 Boffer B get Mput A DK F R, &F
T get Mipur A D & ALY aclion Tk AT CEB 070 fE{L IS & 1.

protected type LockBuffer inheric Buffer s
entry put(X; in Item?),
ent-y get(X,; out Ttemd,
entry lock s
entry unlock;
privale
locked : Boelean: =False;
end LockBulfer:

protected body LockBoffer is
entry locs s
begin
aclion
begin
locked: =True;
und astion
end lock
entey unlock is
begin
action

begin

‘ocked ; =Falee;
cnd action
end unlock
eniry put (X: i ltemy i
begin
condition
begin
super. put { X}’ condition and (not
jocked )
ehd condition;;
end pul;
entry get(X: cut ltem) 15
begin
condition
beygin
super. get { X)' condition and (not
lockad)
end condition:
end get;
end LockButfer;

Fig. 5 Locked bounded buffer
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HNTAES F Ada 1. FRETUE AR ERBELEATHBREMAFEEFEXXEYN
B
14 HRBRREESR

BRI SN THIEAASERAEMIAEE Ada- I MU AR EROILEERIEASERER
ROATMRBAMEHBHER,

W AdaI W B F o R IR R BTG 8 2 A E & 2 s condition F action, ME W4T 4R #ETHABE
A.HUE TR RE R SRS R H S LUR L T HE VRA T Y condition 18 AR R,
EHREHECRIES ST,

AR EERNEFUIATTRREENT TEBAERI TR EF R EFETNENEH EE T M
ER, F M A RATE Ada- T RO UEBRE AR EENT AEBUFIIENEARE AR MBGH =,
ML ERATHREENETY ST RENERREAS. N TIHRSEN T L AL ER S AR H
E.NEETARLERAIT AT ER P BREN action A ST 5B, F1E5, 8 super LB RIPE B2
LA AW ERSEATARE. X8, BT LIE A AL KR P IR ER condition & 4y fUFB 1 action FAALES, W R
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LEHRXSNBErLEEPET A,
protecied type SubBuffer inherit Buifer is Count>»1
entry get2(Xout Item; Y. out Ttem; ¢nd condition
end LockBuffer; action
hegin
protected body SubBuffer is super. get (X} zction;
entry get2({X;out Jtemy Y. out Item) ia super, get(Y)}' sction;
begin end action
condition end gei2;
begin end SubBuffer;

Fig. 6 Dounded buffer for get2
B8 #in get2H AT

protecied type NewBuifer inherit Buffer is hegin
entry put{X; in Item); action
entry get(X: out Item); begin

entry gget(X, ous Item);

super. put(X)’ aclions

privale put hisg=pur_kis+1;
put-his, Integer:=0; end action;
end NewBuffer; end put;

entry gget(X:out lrem) is

protected body NewBuffer is begin
begin condition
entry get(X: out [tem) is begin
begin super. get (X1 condition and pur his™> =2
action end condition
begin action
super. get(X)' action: hegin

puf his: =0, super. get(X)" action;
end action; end action:
end get; enc gget;
enrry put (X; in Item) is end NewBuffer;

Fig. 7 New bounded buffer
E7 #HRWARN
W EmEA R B AT S FRATTLEFL E Ada [T FHRIPER ISR BT U LR ERE AR, 0 E
WA R AR EMRHTRBES.

4 M5

HEAdf P RRFRTETRENMURFAANNE AT RERAEITRB T ATRGE M TREERA R
HIF SR BRI 4L AR By TR R B AR W AEE B [ KRR IE 55 AR

Ada0SBEH R X ARBF R HWEEMRIBTZ - AR LFRD AR O4R. RITE AdSSBETHE
BMEEDT Ada 1A H EXHRPARHBR.FARRTERAREARAL A,

Ada-T 5 H M1 B RGA D BRARSF B AT AR P BB FIA 1T S0k PU B0 4T, T8 PR 40 1B M A LT 4 1F &9 U 4 B
PLTRAE FREPIMUSIA. X ARITARGKT AN B ML F B LT B R FERPRT.
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Ada-1: An Extension Language Supporting Inheritance of Protected Objects Based
on Ada95

LU Jla WEN Dong-chan WANG Ding-xing

(Depariment of Computer Science and Technology  Tsinghua University B?ijn"ng 100084 )

Abstract Object-Oriented concurrent languages can help programmers to develop concurrent programs and
1o gain benefits by using objcet oriented technologys such as cneapsulation and inheritance. But inheritance
anomaly influences designing object-oriented concurrent languages. Ada95 is one of the object-oriented lan-
guages that support concurrent program designing, but it does not support the inheritance of protected objects.
Ada-I language based an Ada95 supports the inheritance ul protected objects, and can avoid the inheritance

anomaly.
Key words AdaS3, protected object, inheritance, inheritance anomaly. obj @ whig
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