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¢ PLEDB YRFLEDAI VAT z—RAD
YA

L ]
X

[ ]
T3
VWS RBBEAEZLCLNTES. BZAOD
e LT, REMEE GHE DB oR/NER
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Smalltalk-80 % 5¢ic#3t & hic OPAL 3&EH
o OODBMS T&% % GemStone DEE T H 5.
OPAL 37— 4 E#, 7— 4 #F, BIUAAH
KD HDEETHS. BEOHREDBOEHEL
HBLT,

1) OO0 EarmMhANBC Lickbh HMER
F—2 OEBRDBEBICED, FLOEAICELT
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2) PL LEBICHATZTHTHS.

& DR HHH D, DBPL XK E S -
Tw3. PL & LT &%, OPAL RHXHIIC
i3 Smalltalk-80 & i2IZFALTHY, TRTOA
T2y b2 REBICHERMIWRBEZ SO
EARBRTIIFARCERTE 5.

OPAL TiRfiAa# R0 » DIBMBTHNT
W, fEild, REBAT Y2/ b anEmp O
lastName 7¢ ‘Sanders’ T3 5 &\ 5 A& ®IIKRD
kowmBRTESW.

empSet select :

{ :anEmp|{anEmp. empName. lastName=

‘Sanders’}

A7V =7t ORBEHRRATILDIRATY
=7 FVCKRBIEDOU B EBTES.

T - FABEFHAPL —Y 54 ¥—Ya YO
HTHh % segment %, HIKFEEMNKO B TH
3 repository KRG L7227 3 AMBD, 2—¥Fid
OPAL Tz hoDBNEHIBTE 5.

(2) O0++

C++ (¥7:13CHd OOPL) %t L7z DBPL
iciz O++, E, PCOB 73085 3. F 301 [0)
OODBMS % Objectstore, ONTOS, Objectivity,
Versant 75 &4 C++ 2xicLicf Y27 = —RA
ZEHLTED, EALBEENEEORKTH 5.

C++ 2FHBiCLI-EBEOME LT O++ OHf
EABUPATS. O++ 13, AT&T Bell IHT
W% % h T\ % ODE (Object Database and En-
vironment) ®7-»® DBPL ©% 3. C++ i, %
#etk, IR (versions) &, #I4 (constraints), + Y
# (triggers) OBEEZEML TV 5. O++ TR,
ki E b oAkBEA T V27 b E bR
(volatile) # 7 < = 7 F EEAT 548, WHIIAEL
EIowEETE 5. O++ i3, OPAL L[,
F—aEH, F—sBE BIXURBHEZTS

#
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O++ OHXIE C++™ LAKTHS. O++
Bt B, F7Y 22 b OkEER, 75 AHR
ENTRELA VA2 VZAOHBEELTERS N
3. LikM->TRALI 5RT, #ARALT V=71
kA TV =7 POEHDA VAE Y REDHD
CLMTES. 7ok AT, stockitem D7 5 K
DERINTVEES, ERATY 27 b stock-
item {3,

s

all

stockitem ksip ;

sip=new stockitem (initial values) ;

LBl EiCE-~THEREND. ATV =7
M IXFEBRIC,

persistent stockitem *psip ;

psip=pnew stockitem (initial values);

CHER XN 3. pnew IC& - T stockitem D4 ¥
Z 2 v A Bkt (persistent store) ICAER I N
psip 3Z DkEA TV =7 b ADEL v & (T
U7 FEUT) THB ATV POHER
delete 3 7-i3 pdelete TfTH. kA TV =7 b
ADT 7R AT Y =7 P hkEEICHH T
LPARBEE DA T Y = 7 b 04 ERRICEEE
T%5.

O++ Tit, MAEEHERNKTILDI 7R
2 DEAEMNSHY, ALBOXEEAL 7Y =7 bRRT
RCEA—D 7 5 2 2 CErNE. ¥, BE%E
ZOcEbTE3. MAETIRHRK DB TER
LA (oin) LRESLERLTE 5. LA
person S

class person {

public :

Name name;

charsex ;

Name Profession ;

persistent personskchildren <> ;

/% kiRRA vE, <SRBAEEKRT .

*/

b
DS KEBEINTWVS & &, FHOBED
computer science (CS) TH 5 X I LA L EDOFH
OEMERFZLHATELDIER, ROLSICHE
T EMTEBY.
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for p in person
for ¢ in p— >children
suchthat (c— > Profession == Name (“CS”))
printf (“% s % s\n”, p— >name, c—>
name) ;
3 /-3# DB THEHINTVE K54 THEMA
] bR TESB. LA, abraham DFRT
DOFHRRDOLICLTRRTE 5.
for p in person
suchthat (p— >name == Name (“abraham”))
descendants=p— >children ;
for d in descendants
descendants += d— >children ;
(3) PCOB
madERicE LTk, PCOB 0o A MHA
. PCOB 3, BATA -£¥— T ATHRINT
w3, Cic OO0 o@t&%+BALTHKRL: COB
kB G EETH S, KtkkicBL
Tid, DB XL SHEMICERINTNEA T
Yy bhkEtEE &>, PCOB T, #£4iEH
DRSS HE MR D7 Hic, dbeollection = BA LT
W3. 375 X citx L T dbeollecton [c] i
CDA VAL VADBREAERFET 57 55X TH
3. cOMTERINIA VREVRAAY v FIT
BEOR (7213, dbbool) #5ZX 3 Lick
h, ED 4V v FOMEFA L& ZTRIC
43 2V v F b5, dbeollection [c] iz BBIAER S 1L
3. Zhicky, coFT V=7 bicHT3ER
BREEZHEL > LR HAaYoLRETI I
LD KEARRDLINI 7 RERMD
3E93™.
class Employee |{
dbbool olderThan (int age);
b
class impl Employee {
int myage;
Employee boss ;
definition :
dbbool olderThan (int age) {
return (myage> > age);
}
b
return fH0¢ dbbool MTCH B AV v Fi, 74N
2 EFTH, MAYOBREMH L LTHEREO

A7V =0 MERF-3R-R - F0sS5 IV SEE
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AZrEMBELINE. COHA, AV v N older-
Than #8744 T3 5. Employee BIDELE
{2459 3 dbcollection [Employee] iz iZ, olderThan
ie5tis LT select_olderThan &5 %/ v FH3H
B)A R X h, dbeollection [Employee]l d 4 ¥ 2 %
vZ Emps i LTUTDOLS 15 BA&EHTHE
135,

oldEmps = Emps— >>select_olderThan (30)
EoIL, Z74NVERETBA VYRR YR y
Fiz, return XOhRBRNTCEENIKELRTE
20 TDB CHRAN BB BEEEERT 28
&E2B5EZ2Z2ELTVS.

(4) O

BB TFuo—F& LT Altair THAM
RINTVS O hb5. BLOYRT LHH—~
EFEick - TISA PL & DBL o#A{LZR-~>T
ViR LT O: TR, BFERKLSET S o—
FA2E TS, B, CO., BasicOs, LispO: @
SEBHEINTVS™.

O: T, #RTEATV=/PELTHKS D
TR, #T7 V27 b LHAMOBS ERBL
TW3. F1, kKOO TIE, BT ET
ST EickhkiEEiEET IOV HE, BES
Niz7 5 2ADTRTOA Y22 ¥ RICkkREEE
r#B3P0EESD. HEOHRAICR, BN
Shicd 7=y bR, BIXUZHSEHMRT
BAT Y =7 PRMEMKEHEESDCLICIES.
7-&z2id, CO: TH,

add object Eiffel_tower : Monument
ic & b Monument ¥4 7 = 7 I Eiffel_tower
i3, LR O kR . RAICED AT
HF ot T2 POEENTES.

Eiffel_tower=new(Monument)

ZoiRd, FINBHEPFANAY v F, BF v
EEZE->TWVA.

==

4. MABRNRS YA LICETiV - OODBPL

A5 44 ik 3< DBPL & LT,
2.3 TR~ &kSHik, K&id Lisp Rodbo &
ML ZodokdbFohd. FIERELLLED
S LERLRNVNTORRTHL0IH LT, %E
REANSHEHICHT 2RO LR BHE DN
£, TR, WEOH & LT ORION'? &
Machiavelli'” 234 5.
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(1) ORION

ORION 3 MCC THf%&BAZ X 117/- OODBMS
T, Common LISP % OO #{4: & DB B+ ¥A
LTHBRLICEBERH VTS, DB BiEE LT
2, DB icxdd 37 27 £, A5 (composite) & 7
V= FRIROEHE, DB Hlfnic o OBEEILER
WEIhTH5.

ORION T3, HL W7 5 RDEREDUTO &
Jiciadd 5.

(make-class Classname

® #

:superclasses ListofSuperclasses

:attributes Listof Attributes

:methods ListofMethodsSpaces)
DI SADA VAL VAEZEBICRUTDOLD
iy 5.

(make Classname :Attributel valuel
:AttributeN valueN)

DB o727 €xTid, 7 7 Ritx LT Query
Expression 252 T, #hA2iERTE4 VR E V¥
AEBRETE 3.

(select 'Vehicle’ (> Weight 5000))

T T, 'Vehicle 37 5 ADIEET, €01 VR
4 v AT (>Weight 5000) D&M %2#HRET 5 bD
BREEINE. EROBBTEES 5ADM ¥R
EVRAOEH, KRGS oy KEE
DIHDELE, 7 ¥ va VERELEDKRD
DIEMBTbIh T3P,

(2) Machiavelli

DB & PL 0HOREAIKNTIHEL LT
Machiavelli 438 2. #% o PL i3, 8L £
ORIEZ DM, Bk DB THEANGRIETH S
BRESPHEOLSIURER L 7. Hic
DBMS THROBMARFAEL T B PLOR
VAT LADOFE (BHEPEHER) Ebiclih-
fo. TROLLHEOHOBMSKRBANELLT
Wa.

Machiavelli |3EE¥FIEE ML? i DB TS
F—2R8 (BE) LzhooloEEE LTHRA
HEPHEERABLOHWBLILSETHS.
EDS5ZiIc 00 MEXDBAERA TS,

ML 0B bR &UHEHIZ, SHELAURVE
o LA RHRTH 543, T hid Machiavelli
TELIELBIN TS, BOFSEELTR, B
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MEBRITIC L AR IS —DRED, A7V =7

FA-FOHRAEBESBT SN B §XTO
F—2KHMERETIOR TS 5~7icE »TH
DLWVEXETHZDT, BomEIh TN
T2 LTHREHERT 2 BESEE LR
3. ChhrRERBETHE. DBATV =2t
R—BiC, JVEETBEES->TVBEDT, T
hWOoDOBEERIDERELL-TL 3.

Machiavelli it 3 OO0 4+ L<Tiz, 7
a2 PBEYE MRF-FBEICHEKOHEA
ZfToTW05. 1cEZxid, #7V =7 KD
ML @ reference # ARV ERILPHEZAL
77 ABBICNT IR YR F LOBRAILEERS
T3,

BfROPAE %25 THED. DB IKUTOX
IEF—2 MBI T ELES.

{{Name="“Joe”, Salary=22340],

[Name=“Fred”, Salary=123456],
[Name=“Helen”, Salary=132000]}
ThonF -2t UT, #45 (Salary) »s 100000
ULETH2 605 RDIEHEBLUTOL S Bk
T&5.
fun Wealthy(S)=select x. Name
where x<—S
with x.Salary > 100000 ;
Z T T, select, where, with 72 &3, ¥ XAk T
BBERWIEicCBEIh 3.
D Wealth ORMERICRBEEZTRAV,

R OREUTHESHS.
Wealthy(S) := {([("a) Name :"b, Salary : int]}
—>{"b}

ZZT, "a® b REEKTH D, ZDOBA,
("a) i3, £h%E4 T v 3—FH ic Name, Salary
PDADEHK (feld) B >hEELTH I C
EERFZLTNSE. D% b, BEMICTIE, Wealth
S) i, Pz td "b BpEH Name L B¥K O
B Salary 2oL a—FOESH S Name B
HoRELRLE CbR) OEANOENTH S &
/IO T3,
HEREHERAOCAZHBTRA LTV S
¥, Wealthy i3, 72 & XX, Name B¥Eds, XF
FRTIL, MELLORILI—FRITHEE
A%, weight BEEZSATVWAELHIBIEFEATH,
ZFOLa—FROHEAIN LTEHA T 38K E
LTEBINTWHAS.
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5. MBS AL LIET = OODBPL

WER PL jc#%-3< DBPL {3, 32 DB (DDB)
OUREEZL B EMTE%. DDB iz —= ¢ 1»
A2, REH PL (Bb3\RB—BAERE) ok
) DB 2EBR L bDTH 3. BEEETIIHBE
B PL LRARTREENLEEEMA LT3 DB
F7V=7t B oB%BLELL, HAED
R B ASRIE > TW0 B, Thick b DB iR
THIBARELOO1ID, HAEOE Y
RBMELTVE. S5 D5 &1 nicksS
WEEEORMI, ABRERLPEE S0 sy
TEEBRLTOBZENBNCETHE. Lol
2.1 TR L7k Sic, DBPL 0Ffhicit, kit
HPM YR F LEEZZLENED, LW DHD
TRBLETH 5.

MBS 5 ACD>E 572 DBPL & # 2
CNBXELEBELILDZE, F-1okS5ic
A

COERDHT, 00 4% B » AA 7 DOOD
S & LT, O-logic, F-logic, Quizote ik
b, KD OODBPL it LT3 EE% Hh
5. AFETE F-logic' & Quizote!®1® jr oy
THEDLCEST 3.

(1) F-logic

F-logic Tit, # 7Y =7 M8UF e M5 T 2
id-1§ (id-term) HEELREE D > T 3. id-I{
REBO—MEAE LTERXN, COERTHME
RERERRT 5. d-FEROBE 84TV 2 s

-1 REDIED OODBPL
85 [macjuomal o | mge| me 2y r
£9rL }o; x | x| ol «x x
ILOG X X O X X X
coL O O x| x| o x
1oL "0, 0 |0 x| ol x
O-logic ©C oo x|o x
Flgic 0| O |0 x [0
Quizote ii;{o ololo]| o

¢ MAZRPRMICRET e ?

P AT FBIWEA b TV BEST? (R USERE
STREBORNNHS.)

‘DB &DA Y87 2=RESDORITEL, iFbAE
»?

‘BFBEL-TVEHN? (2L PL TORBEEE IR
B>TW3B.)
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FELTERSNZY, chid, 5~ (Thb
d-J) LRBHDOFTV 2t (DES) Ot
) %, MHERTTHRL:ZL0THE.
person (john, 30) [addr—chiba,

hobby- {golf, tennis},

affil [name—abc,

addr—tokyo]]

FANWEMEED -7k “w” 1, EMER S
ADEXBILTH 5.

F-logic TRE &4 v 22 v 234ty 15 B4
T, ic id-THNZ 0B LR LTV E. d-I§
DEAREBELL->THBY, COMFEIC L
> THREOMELTHLNS.

F-logic 3z b ic, * v v FOBS %%
B PL othic BHAA TS,

X[children::Y »{Z} 1<

person: Y[children_set+{Z} ]

person : X[children_set» {Z} ]
B XY 2BMELTbot sty =Y
children %3%3 &, X & Y c#BOFHOES

{Z} 2BLT< 3. cecfibhTnag s~
children::'Y |3, XHEici3 children Y) &in
IBRFIAMELTH Y, BEXE0LEEH
(overloading) %fF - T\ 3.

(2) Quixote

Quizote DA 7Y = 7 + #BITF12, F-logic ©
o d-JHE [HAAF 7 Y27 ] KEB LT
5. Thiz, BOoOHBE 551 LR, &
BRSNS FL ATRNVN-AVICE->TERXNLZN
BAT Y 27 + OBANTFEERT 3L EH S
510 TH5 COBKFRIZ BESLLTE
BIND) SADOXTSTDRAETHB.

ATI 27 VBT NETE2EMEEEA TV
7 VHNORBHERBFE—#EXTELh Y, %EL
ATV27 ViCE->TARAMEEZ B LItk
T, 7Y 27 P FEOMEFEIC Uiz ds - 7o A Bk
VBHRICRBETE 3.

B/[RfTEN=yesIANRV ¥ L E

DRy F v/ [RITHE S =yes]
RyFy [RfTEH=no]T<v ¥
DRy ¥y [T =n0)/ [RITHE S =no]

ZOBT “/” ORMAT Y =7 VEBIFTHD,
“I7 oEMZThICHT 2BHTH 5. B R
fTHSI=yes” BRI TV =7 b “Rv ¥y [RiFhe
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J1=nol” ICMEINLD LT 5D fA— 7 ~w
OREEHA TV = 7 FENTFHICEHNEOT, T
TN E LTHRDbI TV S.

L5 —DOREBEBERRIEV2-1BETH
2. ®Ya—nNi3, Quizote DAT Yz + D
LHREIhALV—VDOEATHY, TV a—AE
MT-bA7 V27 VRATEBRINS. TV a—N
“m® TAT Vs bk ot yH—bENB L
i “mio” E#EL L, Y . —LRIIBUTOY
TE Y-V Cs BH5.

m s meA\mi::0Dmz 0.

Y2 —nREHLOEY -1 [RATEE] X
Kk TEBRT HCENART, COBKT
Quizote {1€ Y 2 —VHOD B > & v — N REEK
Zua[fEIC LTV 5.

Quizote TOXEA 7Y = 7 b DI,
DDB it 24 &E DB X574 vF 72— A
LEDEFEFBTAIANT I HF I Y3 YO
BARL>TIT>» TS,

6. 5 b b IC

PL Ti3, EFo%®RE, BRROYIBE, &
BoOME s S BER ST S0, DBPL TR
Xx5ic, DB 0XkH>BEARAT Y =7 t DKL,
KR DN IS E DL L - TL 5. Zho%
Wz 1o, ERTHONRAIER O YIRS DBPL
B, ABTAHTELLIRELEFEELLZON, K
BT, ehafiELeoWREEEZ L >V
DO EHEERAM L. RUESHTo DB 0F
mHE3ETETMLTCE O, < O EKT DBPL
~DliiEbAkE<sh>D2%H%. DBPL ORI
sGlcEIRLTEY, 7R3y 5484
LA HIELT, 4BESKELD
DBPL »BH: LT 3 L8bh 3.

W¥ ABOWNAOZ R, 1990 FEiC
ICOT it xh7: DOOD-WG DBPL-SWG T
OEBmICE->TWVE. MMEE R K, K
WiE (G EEHRHETEERADY 2 iCES
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