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A COMPUTATIONAL MODEL FOR PERSISTENT
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Tatsuo Minohara Mario Tokoro
Department of Computer Science, Keio University

3-14-1, Hiyoshi, Kohoku-ku, Yokohama, 223, Japan

We are constructing a total system called persistent information system, which integrates
database management systems and programming language systems. In such an inte-
grated system, various auxiliary computations, such as type checking, constraint solving,
exception handling, and query processing, are required to be expressed systematically,
in addition to ordinary computations expressed by programming languages. A compli-
cated object which includes all auxiliary computations is no longer needed. Instead of
the complicated object, the computation mechanisms of objects should be defined by the
user semantically. In this paper, we proposes a computational model. In the model, an
object is constructed from multiple computational links called associations. Therefore,
an object has a different computational mechanisni.
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1 A

R RERSI 7T 7Yy —vavZursai, x2REICETELTY3, £, SEOMEr LT,
MEDT e 77 Iy 7ER/IE. RESEEICICRKEDF — 2 2 WS IO BIBIc X T — b &
hTwiw, 2 REEB/I oy AZEIVICRTERICT— 2 %8BT3 - riioxhurbTh
5, Ak, TerSiv7ERLREEBREMEI LI b EELATV S, Eoluc, BEMEIT, €
hEESHEX BFHEEL > TV 3, BRI, RO XS5 ICHFENEEY C 0RO TERT S,

FFEERYHER (Persistent Information) ¥ ik, E#ET, BVEICE-> T, BEOT 7Y ¥ — o =
Y7uZ I LI THTI DI LREE FOTHATINIHETH B,

FREEIE, BN 27— 2 t EOBROWHHLERL TV 2, 1 >0EMEHD 5 HHOFEHICEH &
NifERE LT, AMTESATAbIS, 20k, HENHERIIEMTH I LELBZ LTE S,
PIZIE, A7 Y= 2 MEAF — X R— X [Mo86] 0FICHMEI ATVl E AV y Fii, ThENZEW L
F—2 b RORREEERLTVLS,

SOES BTN ETERIC Y OB LT T I ADIC, F—RX—2FurI I vy IBEMEEX
NT &7k [ABR7, BBOO], Fhx ik, CORXT, HENERS IV T oy I v 7ER rREBELME S
HARBEOLEDDO 1 DDEFARRET S,

COEFALRRELALEMNIL, BT — X574 [HKS7, PMS8) ORS¢ A7 P x 7 MEAIAT X[ 40D
PR EBMET I bilHo7, BILTERAW, HEUMOBEHOFHR r LI bk, BHF—XEF0ICE
LTIRBARMICER T 220 TES, LALAML, BHF— X2 EF A0 TR EBMI, 7—%
R—=ZADRAF -2 ERTIhBDICHAVLONTE o, BAOLKRBORNLBEL VS ook T
bl TERN ok, ERELEIC, HEEMEOTREEN LR IL, BRF— 27 it 0T X T
I ENTERDok, —H. AT V27 MERIAIEA LICBTBF T V=2 M, lxicfhoxrr 2=
7 rERETIENTCEL, . ATV PORICEEENRMHE > L TEA, LALLM,
ATz 7 v EORAL v ZOFHELE VS O, BIRMICRRERI N, v X7 allkoThEHEIN
Tiwvhv, KAy 208K, 2FWHEREHELTOI VS 2 ik, P27 Al k> THEMIC
M TR ThiXhbhv, T oo, MFH) tv3EBE0EHRICIE, fINCHPIOSH &SNS,

b5 1 o0RMIE, IFEBBEVIREICER TSt THhok, NI, WA 7 V22 RO 27
LD2—HICL o T, HHHER T OO HROLbOEHREE L ks »0T°h B, ITEERLHRT
BBIT, AZVADT—F7 7 F v RBVTIR, TRKD L5 £ 200ERHHEHH > 7~ [MT04],

o Macs[Mae87] D HETIR, A7/ Y= YOBRIE, A XL AICHB 12047 V22 Mo LoTE
REni,

e Muse AL —F 4 VvV L RTFATIR, A7V FORRIZ, A 2L _ALCHEBHDOA TV
MCE->T, EDF 7 V=2 FAOBHIRIRHT 2 L I BCERETAL T B [YTTSY),

%&&%ﬁ@tboxav«»T—#i¢%+&%&75:t#ﬂﬁ%ﬁ%m%ufactf%brﬂ%
th50TH5,

IORITH, HENA TS b OEOOFHLOLHEEFARRETS, 2 ETIE., S0EFADOK
BEXOUREHIHNTD, HI3ETR, COEFLOLEEAMBRER L ko T 2 HEOHMBLE D
S, BLUKGBRICSLTHNT S, HIFELUR TR, SosFriiikT s h-odofttirifA TS
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M, CHEEFTAOREOEDBDOLDTH T, TORXDEFECRLVI LICEEI NV, F4FET
3, R BRI G OBBIC > TEREL, FRNA T Y= 7 FRUEE» OB T 5, BsFETIE, Thx
DEFALLLSEFTOF—XEFAER/ET S, H6ET, BEOWEHSIC>LTHALIL, 20K
XoMREETRT S, '

2 #Bi=

Toxit, RO EBB 2O 7 ' 2F BT A-0D0EFA2RET S, C0EFAOERIE,
[MTOObj o B,, DEF AL, HHEMNF T V= 7 PETTREL, —ROFT V=2 L EFLELTH
HLUBEZEGATVWS, 22T, 60l e R rILICHMICETRT S,

SOEFACIR, 120F T V=2 Vi BROFELERT 2 LHOEE (entities) &, T ¥ =7 b
BAED 2 VIRERHOFTRM A EE % X T 5 - O OEH (associations) Y KT 5, ST, 1 DDk
EKHEOAT V7 VEHFEERT IO LR oTV S, ERUBRAGEELHAEDEI KT, &
B EE - BEEE O T V= 7 VERRT Ao b MRS,

HEDEHROBH T, TRToOFEMNIEHoPICEEThTws ok, Sked s, FIxIX., it
EVEAEETHE, LErL, BEOEK T, ATtV AL O EKR LTS, T oRZEoFK
. FRICH LTS b RT3 X > THRI D, Bl IE, il 23 A5 BodIcHBL &
RNTVAELTYH, TREFEITMOBRITLTOLAL, TAIBREO1>THE BRI ALIONL, #
23 PHFOBEAIRBOUEERLTOLIBFTH S, MEOCTHHICL > TR, ThiRBERDOI 2572
Yavlhokh, XFTH-LDT5, FrarEcE 2, #fErhibhiX, ToBRET L aT
Thuv, AR EEER, BEOERTCHEERSONAINTOL L L ER LA, ERR BT MEEIKITE
Ak, choOBRIIEFAOFCHICTHEDLRTVEALTH S,

FriEhk, TOEFAEBVT, TV POHREBRLOI DOVHTMICER T b 2EX,
LAL, HHEBBEATRTAZLAT =377 F 2101k, VALARELOISED, BROT—F72F+
100 XFLOPCERATIIEHIDETH /-, THOOBBLEEMICIERL, Bl—D 274
DRTCEBDOAZL_RAT =7 7 F+ kBT EEMNTELLSICTEAEDIC, xR AZ L2
ABROESKHFEIC L > THRT 2L LA  HlHLRLEHZT T2 7 bEAZLRAICHEF
TV P EBREEMNEORX T Ve s PO LTS, L, T0F TV x 2 MCHIOIE R
ML RN, AZLAQoAT V=2 MSREUMNIT 3 XS5 ICBEBEREETRIT LV, tnkSic,
BHEOLRALAZLRADAT V27 P 2EREDOSHEOMBELHET I LICX>T, AXL=A
DT =77 F+ OB EFKRICEX S TE, FLERCEBIFO LI TES, ZDXS5ICLT,
HABBMOBERWAZR BERFES S tICko Tl Lk,

2T, HECZF ALY 3 BEAXREHFESMICBEINABCEHANT 2 ADIC, C0EFATIRE
DS 3onflHEERTII LA, chbik, HLETh A CH-T, HFTIE LV, 2 b, [
—OHEEH I MELI BRI NI 2B KLTWS,

o Ff& (Entity) S OfIE I, X OFES LURNEEER LTV S,
o JEHE (Association) T O, EEAMOMEELEEOBEEYER LT3,
o A% (Meta) O, EEDHH>HRBEME A2 L LD T 377 F+ O EXEHLTVS,
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3 EiE

BEGEEMOBELERT s ADICHOLNE, EEM 7 LoD/ — VL LTHET L35, 8
REOHEZ Y LTERTIIeMTES, HIER, $AFRLEAZZLNTY, GEOTE 2 5%k
POBEROE L IEEREERIOTHSE, CO XS RBEFICH LT, FHAIIKRD LS RBEERRD /-,

o BROEROBIRE) R FEH,
o T—YHEHETE DAHER

2D, HEIESHMER CBBROWMAOBEE AT I DL hA-TVE, OMTH, TDX S hBAEE
%ﬁ?étb@ﬁ%ﬂﬁ%@%tﬂﬁﬁ%éﬁ%?%.wﬂ\ﬁ%%ﬁt%&O%hfﬂ®ﬁ%%ﬁﬁT
3D OWSUHE ¢ UIERHET 5, REIGHUEXIRT s o0k 2BRT

3.1 EEDHEE
BER, ROXS5 A2 20BRME IR LoTV3,

¢ & (Morphism): 1 o0HIk 1 >OMBELEB TS,
o {@ (Individual): 1 2DEIR 1 >OHAY v 7 2 HBT 5,

100, HOoBRESrEOREZF--TVwE, ARL, BTHl~3 X5 ICSBEDESIE, Mols
DHBP LR Y IL> TS, EESH (Association Morphism) ¥ ik, H¥EOMHOWED = & kikd . ERLERE
(Individual Association) &it, 1 DOMEDC £ 25T (Z N2 OFFICHEMRVEED | o= b 2 {@5E
FErFATOL), TATHOMEGHEER, ERIC Lo THBE 3, 1 >R, 2o0F k%
HEaLTwaH, E0th 2 EKIIFHOTT (source), TN E LTHEIEEICE > THEEh TV Bk
12H DK (destination) YFEXN D, Lo T, @AM 3 Of (a,5,d) TEHENDB, =20, ot
HE, siiHoxE, dXHOEERLTWVS,

3.2 HEEHHE bYH-—

SEEMT. HOBREIOWMY, ThLEEDtw Yy F 4y 7 AEFHE LTV, @»0EREH, B
ICER I NAHEIE, enicdiGT oM om» o BB NG, RXDEFATT 744 P TEE
ENTOIHIRDESR3I>DbDHMH 5,

e Creation: ERHERERTIRICHVLARS,
o Evaluation: HDEH» bHORLICHITT 50 ICBEHEBEMIbILABICHVWLRS,
o Deletion: TFEHEEIHBRINBBICHVWLNS,

EREL, SOEFARERLTLI L XA F AN HIEEAED X 5 h BB 2 SZIKRIBREREL L Tw 3
rER, BRSO RLECRAV, FIAIE, HEIEEI LD IEERA 1 SOEMEEMESTH D,
FOLEHTTDEIEE2ELLS, sk, Fa A A—FF2 b0V v 2 R BT 280, 247
V7 VOBRUEREETDOXT S22 v b RA v EENLTHANICTLBICHIET 5, ZofToIz, 4
DFERIEELGALN, FFEBOHIEREI NS, %oﬁ#—ﬁ®&$%$xt& HOETHHE
RABARIICEE X B,

HA R COEMERBR T 200Kk Y, BFOHARCRERCE AL RAZHABB 2IF A7

Cx 2 VERETIRICE, a2 i HoRECLEr MR I+ LS IcERTE L
ERLETCHD, MY H— (Trigger) ik, EDAEDICHOVONEZ IO THSD, FYH—Ik, TDOFY 7 —5Ht
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BRI DAEDORGEERALAEBETFINIMHOERIDO 2 o0tk A2 ORI NE, 4, HMERHINS
FHCEEND REAT A2 2 HOLROIR L ERICIEET S o M CE 3, BIChRRAEF 744+
Hb, BETIRBERTEINIREAT A—ZIPREFARCEEERTVS, FY H—It, B 2
FURAT—=FF7F 1 ICBOT, 22X 707 bHRBENZIADDO LI v T L LTEXLDL I AT
LIROT =7 7 F+ KBV THRENRHK LTI AMETH S, Y ¥ — Ll EEF 2
OHRIRAZLAZ LR, 2= YIA v 2 =7 Y ZOBMERHML - LI Ly,

3.3 £EFrEIEE

ST, 25 (Total Associations) ¥ &85 # (Partial Associations) @ 2 DEHAH 5, £HHE XM
BETRTOIKL T, MBI ARESOROREREOMRERT, LML, HEHOL 2 LK
htwd, £liEoLE, FloMREBRICHOTE LTEHEI ALK, (o200 kR 58
FiciBaI g, coBEKT, SHERSHEIERZ e TES, BB, AIHERERETHIE
FRFE L AIEMEMEECH IMIBICHET I e atcE 3, BIMESXRRT LS aflxny v
2, HEERNC Ko THHEI N2 L DICEFEEI LB VO TH 5, MM ALHEOEES | HEEAILFP
HROHZIrLMRENS, £/, 1202 1oL AA Tt bagETH 3,

oy HgEr, RSt EIEEOWN AR LB T 5, OO TEK ¥ R IFEMNEH T x 7 a0k
KT 2RO AHRIBES TR RO 2L, TRTOEBHERICBT 2 LK ERANO H 5 Hk
ICHEI NS, EEEA., N0 FT<ToEKIZ, L d 1 oofifHEICL > TSI hTuR
Hhighbhrwv, dL, HoR K LT, BUTIEIBEIERT L TOLRTRIX, Hok
BRI, FoMBICkoTiskE LRV, S0 XS IC, EEEIAERMEEERLTVS,

LHEEORNMIL, BBoFHErH L, Hosk 7oKL, HoTe ksEEKIIH LB OH 8
Aah, BT ND203 5 VREBIFOXKOPLOEIRE NS, AlC b~ L5 Ic, By EEQHEIL,
A EHLEE LOFITICH L v, BHEROH A FHEORPICREN & N5 50, BAMICIHE M E CA Y
S LRTVIHOEIFHENS,

3.4 FEEDIEE

TR GEEOIREICOLTHEAOCTHET S, BEIC L ToOXER VR, (R ERBI AL, &
DL, HEEE REMICKRR T 220 0HRTH- T, FxoxFroLF TRy, £8IL, %I
WAL SIGHEHOL P ORI, HBREHELVIDOLEXZ LA TEDL, LoT, £MiEDIE
R oRE L ElTtws, TROMIKEOLT, HERE TS OEMCH 505, BEADRSIHTH 3,
YL, ENLEEEINAL, S nELOHETCH L, BETERIZ., EERETF | ICkoTHATRT
W3, REIBDRBIERTH S, A, BUOHTCRBIER z MEEINLTH Y, KSIFITHV LR
TV, COEER, SxbonksIRoklidkpiboThs, 2EBBOHTIL, B, isAscend ¥
EZffFbhTwd, SR, S0 3O5IEAKEFINBIEICA > TORITE YR T,

(z | = >3> suce(z)),
isAscend = (z,y,2z | < z,y,2 >>3> and(isGreaterThan(z,y),isGreaterThan(y, z)))

A (evaluation) DITHEE ., MERXIFE T 5 A0ICAVLRE, ElothoX 0 Y X F T, HBE~ADET
BOohMHOTTHD, ANChR~A LI IC, BEOBR S, OB RO L% L v, 5Bk
DHBEL ., FHEIXHOT» OHDEADHfTE LTRbILE, fioitit, £ R I LTH A
biLs, LoT, MABEOHE I EMMICHHOEIFEMEL LTREIATL S, b L, B|IHKELT
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HZ O RICHET 2 HMEU S bR Tuh v ¥ ik, RERLRT NI NIHETMEE R &
LTREND, ROEPIOHOFTIE, i EOHfLETHEBEICSIRY LTS 5L bhTWS, Fi,
2EBHOPITIE isAscend IC3DDFIHAEE LTV S, FlHOMEY X, 120flTHd LFTS, 3
FE O, WMIHEOTEDORITH B M, pointl ¥ WS LBOEKIZ, line L BHHT b AHIE (BoH
ELTHTL %) oEFEEISEUES T bhTouhiY, TOMHOEMNEINRTL B,

(z | = > suce(z))(5), »

13 Ascend(30,27,21),
line(pointl)

8 (individual) D FCE T, BAUEOMEIHEL EHRT 2 A0ICHVLNE, KOFlICEWT, & 5 H5H
ErEEIN TV D, TOEBEOIEMO BRI attribute TH D | entityl & entity2 IEEU DTV,
IR, B E LTI, entity2 Mentityl DBEETH D L w3 Tt R EHEL TV S, b L, entityl, entity?
DUFNLIPEBES N AHE L, ROV ICETORELARTEUIZOEFBEOHDOTH 5 ikt
LTREENS,

attribute[entityl 3> entity?]

RECEXINTOIESMEICNAT, 2—¥IFLOBIUELEXT I - e A AHETd 5, %I,
WO EEORKE L L THENEERT D Lk~ TORAEEEEOH 2T T 2EHCIFE X 05 bk
NRie, THRBSHC, BYEBEOBAEL BT A0k, EIEERERT IHOTHEY, Hh v
POFERESM LY ER T ILEN?D S (RIER, ST AEROLLOFRERERTILERHZ),
CNODFEE RAFHEIR, FAFIEICH L LTERT A, BOHEOKALIX, T b2 bk 150 N-Al
ELTHRING, BUTOBICEVTIE, line t WS AFOH L LB HEIERINTOL S, L, 2
DOHRPHLRIME LTERINTEY | EROLDOFHICEOLTIR, Vv 7 HEESHh, EDY ¥ 7
B LT, AHR0S» b HENAROIDL, MORE RS, b3 104k, kifT GFE) cEbh
2°H5, TOTORI, BEE line pEFEELEXRLALDOTH S,
line =< creation = (a,z,y | < 2,y >>3> a =< link_define(z,y, line),
position := attribute[a 3> div(add(z.‘point(}),y.‘point()), 2)],
length := attributela >3 absolute(minus(z.‘point(), y.‘point()))] >),

evaluation = (z | z 3> link_navigate(x, ‘line)) >
aline = linelpointl >> point2]

BH®ICHOIHEYHAT S, i, MOHBICL->TERIATVLS, 12o08lit, ThiETEkegl
DEFNERTEEB LY, ThoolEZoLR CHEIEEICL > THBEINTWE, 0TI, HEE,
NHI#RBT LI MTET, <ay,...a, >CREI LD, &I, BRIPEL L TORITERIT, £
SThiihiy., BEEXTFTRCERTIZeMTES, Zoftwkil, Bicke#bhtwvwa L, Hkmt
TVx 7 bREHRTLIOICLEDNRS,

4 FEMAITY o FOEE

COMTIE, HENA T 22 FORBERR, R EETII L, ATV 2 bR TS EICES
TIRAT 5,

4.1 FEHEHE A

i EIE, B2/ (persistent space) YIFIINE L 2 F A% R TH—DLERICE > TEEINS
[MTO0b], ¥ _THOFETL, FEERORTEREINATE I NS, FEoEFRMIT., HEEHEICEV
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THMBR b O TH S, A, AT v 7 7 ANORBERE, fiRERlohctoTe sy 607
e Z2ORBEIICEL L, TOKT LRIBICHBRE NS, H5ERIFEN 2O, IO T a7 7
LDty v a vk THYEERS, I, WH7 v 7 22 BKO XS SRRk, Yo xo
KTEHCIEBR S kv, BRI, SO F A TREKEFHRNICT 2 L0 0M—DFBTH 5 [MTI0b],

LTI, BRIEESIVRBEIRAOVTRAICI-TITAbRE, LR AR n=z tEI N3,
ShT, Aiin REEKzICEEIN, D, nCa 2BHlToedhtTEd, —F, ARIKARni=ed
Bulne—ec tEHINSE, i, Xe DFAOREREELRTHEKEZAN n ICHET It ERLTL
%5, BAIEEMGHEY Lk vwoicd LT, LilfkAR, B2 TAS Cbic@EBIhiv, il Ko
Pt orange k., HHE attribute FD b D ERT DI LT, grape K y 713 (AR O
i, HoEMFEE N D),

orange = attribute[z > y|,
grape := attribute[z 3> y]

ZAF T, name ¥ bind ¥ W3 200WHHEIC Lo THERIRTWES, H2Fko o, BfeclcbL
Tn rWSARIrEThTws ¥, 2 00 bindln 3> 7] & namele 3> n] HEZRTHLTL
3, BEruIoil, EEMLITTIRATOIRED ZVIBELERLTEY, 1 D0k TE
FxhTWd, CO200FMHEEXAVT, FREHOEB 2RO LS IFTAI e HFTED DR
MEHEHTHNY . TOBEMT eIt aREKIHENTH 5, B BB, RN
AFLENEETHL LTS, dbL, FUMCO XS AFENTBEETICPL TN IV RO,
FOEFEIT IINBHERICX s THEIRDES S,

4.2 A7V FOIKE

15047 Vx7 M, BREEROEBE 2HlAIE5bEIZ LIl THREIND, BRI, 7
Lx 7 VR T T o—F rERIC, N-HleHBRInR, "xBF T2 bDe<v T4y 7 Z%K
HT2EHDIC, ROXS By HEYHAEL L,

o attribute: A7V x 2 bt BE2RTEEK E2EE TS,
e method: A7 V=2 b, AV y PERTHUEEGEESTS,
o object: BB Y AT V=7 VERTHEE L 2KET 5,

EHEERRO LS5 &, B AAX T Y= 2 MICEREINS X5 2B, ShooBAdlEoMEHORIC
I nTwd, Thid, RXOEFANF T V=7 VOETFAEMEBET D LOOBBEKLERTES
ZLOBFEETH DL, TORIE, 5T V=7 P ERRTELHORI YT+ THE, 100X T V=7
P, $oroEEA LS N-Jl% & X7 AIC, object ¥ V5 AR0EERXHOTHUMTI I LItk
THEHEINTVLS, Z0FT =2 P, Tokyotower t \» 5 KN A ZHIAHITFbhTwIDT, #F
BN RoT0wE, SOFT V=7 M, 3OO 1202 Yy FICkoT, HRX7—%FKB LT
3, ¥, address E BT ONEBER, oA TP 7 behoTwT, 200> ORI NS,
Tokyo_tower :=
object[>><
name := attribute[Tokyo_tower 3" Tokyo_tower"],
address := attribute[Tokyo_tower >
object[>><
city := attributc[address 3>" Tokyo"],
nation := attribute[address 3> Japan")
>, height := attribute[Tokyo_tower 3> meter(333)],
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illumination := method[Tokyo. tower 3> (3>
displayColorboz(red, div(height, 2)),
displayColorboz(white, div(height, 2)))] >]

5 BEF—FEFIL

BAxDEF AL, Sl REHET — 2 74 [IK87, PM88| 4 7 ¥ 2 7 MEFIF — 2 EF L4 BB L &
AOMBEINL, SIT RXDEFALENLOEUT -2 TFA S50, 7 V= 2 T — %
R—RECBFEF— X EFA LR BT B LICT B,

RxDEFLE, PROBERT 2 271 TH 3R E—-BdlE7 1 (ERE74) [UlSS] LR LTHB ¢
Brazrbmnno, LoLlasdb, EREFAR, @AOBKINEF— 20X % —< 2Tk 246
KREINEDOTHS, thwi, EAOEEKTIEAL, AF—<LLTDEFALL »ERECI A
L, RXOEFATH, a3 - FEEUEEHLHEPHEO ML 0OLEKECOMBROER b BEL @S = &
Lo THHETHoLHTES,

Lris[F*87] BT — X €74 [Shi8l] b £ /o, RADEFLDKP L o TH D, EREF A LR, kX
DEFLEFEFRICEM> TV, LALIALDEFAY, BAXDEFAMMELX OEEKICKSOTVLED
LT, FAMMICR A F—< L AR EFALLACE hd oA, TAEMEER. chboEe51D
F— 2 R=ZMBICIERICEVIOTH S, LA L, RADEF AT A ZERNHEED TR O BRI 8
EROFERAOHIAVONIDICH LT, SHODEFATIRT — 2 <— [T WA 2 BEKE o
RokoicLrAvbohtuhu, Iis Tk, AHEEAE-T, roeFrolEN0 LS Rb 0%
FERT D L RWHETH 34, BB D LI, ARHEBRREIC is 07— X EFALONRDELIC A>TV S,

ORION[WKLSG, B*87| 0 F —2 =74 ik, HAHMBRIEERLAD 0T, KEMICHRADEF A LIER
ISEWbDERoTVLE, FIRIE, RAXDEFAD attribute ¥ method D X 5 KBECBI L Tit. ORION
DF—2EFATHEHOY v I HEEINTOLS, 7Y%= ME, Rt EhLD Y v 27 %A ED
HBIEINE-TEEEINS, LALLHMS, ORIONTIH Y v 2 0fifid s AT Al Y- TR RT
Vi, FILLEBR ALY v 2Rk, a—HICL-TERTB LT E ok,

RE&IC, O;[L*88| 07— 2 71Tk, BADAT V=7 2Lk LEEEFabdiFhbiiTtws, A
YEXOEKICEALTE A, 2ok hEFrbotlR, chrLDF—2EF L DRRO AR T
RLTLBESICEDbRSE, LALEMD, O, TR, ZRAXDEFALIIEST, Vv 7 OBSIIURMIC
TELT 2w,

6 E5H

Bx DAL T V2 7 rDHOEFACTIE, BHROF T V=7 XD b EICHA» RN LKL ~
AHLAT Ve PEMBET LI EMNTED, ATV VR, BROEKBLIUEES ORI, £0O
FD1ODREKREOF T V=2 VHERXERTE0ICHAV LN, BEET . B L B8 (¥845H
BoOEE) POl N, BEHEOHEOINHERERBAL T, ThRIIBoKBHE IR X
ha, I, HEEMRTEREIET 2858, SEHOTOIENoss, toghoigiiansg, =
DX, MAOIHHEMLIFOBE r k2 HAEbEL I LICE Y, HELHERE 2 >A T U=
7 VEAERTI L MAREL o A,
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ZoIEEFA L COBINRIRA (View) ORI X ORI ORRICET 28R 12, MTol] efihbh
T3, AR, COFREFLIHLTI VBN RER 5L, T LCitRHWREEEHR TS o &
YEHELTVS, Zo#H R, MEHEEFT L L OLEIF0 L R DA AEY, TORER, kxD
ROWLE LTEHIEDITETHS,

HEE

AEPFEX L, Tx 0BEOB IR ICKENTH I, OB OF— 2 =7 v L XHOFHHIC
LS ABEMER RS A DD TH D LEPICEE LA, ICOTRIERF — 2 R—27—Fv 2 7r—TD A v
N—rOEBL, TAXOWREFE LI EEDICHT ok, I, AHbEESkL, HIIEREE» 0L
TR ERV A, BEBREKICK, SIAXROEELZ LTRVAE, FHEBTRICIK, RXOBRKNLF <y
7% LTV,

BE AR
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u=  ORBOEMICH IR, coRBoEMofiiECE A LNS,
| ER

I HREFIRE

{} #EEohoXit, 0EBEIEDRYE L MEAE

BAFEER
BHFIC 200G H B, —Hik, BMAIFERFINTED, 35 —H, BITFER EFIThT
WL, WEOEVIE, MIFEICRDIFUMRATIN, TREIRTHICH L hEXBAED b 02 R0
FToEHICEDLND, Wili, BMAUFELIBIER: LTilibh, BNTERIEkROEE DoHhirb
EEEEROHVLND,

sample BATER

‘sample BHITER
BREISOWHOER LD S B, XF b, XFNTHE, XFOHEIX, #2LFIETL, XF
FloBE R —HSIFAF AL S,

+123, 256 - BBER
Fe, #%, #X XFER
"aStringforezample”  SUFEFIER

W
ki, XoFle LTlREhs, Kofleikik, UTo@EYTHS,

Ezpression u= Definition | Ewvaluation
| Individual |  Association
|  Qualification |  Construction
| Variants | Identifier
|  Constant | Identification
|  Specification | Assignment
|

(" Expression’)’

Ezpression.List := Eazpression{, Expression}

Assignment := Ezxpression' :=' Ezpression
Association := '('[Declaration][Ezpression] 3 Expression')
Construction u= '<' Description’ >'
Declaration := Ezpression_List'—'
Definition := Ezxpression' =' Ezpression
Description := [[Declration]Expression_List]
Evaluation := Ezpression'('|Ezpression], E::presswn )
Identification = Ezpression'.Ezxpression
| Ezpression' ' Expression
Individual := expression'['|Ezpression]’ 3>’ Ezpression']
Specification u= Ezpression': Erpression
Qualification = '{'Description'}'
Variants := '['Description']
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