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ABSTRACT

.Relational database system is widely usefi today, it
has many shortcomings,semantic scantiness i§ the most
serious problem. A semantic data model,based on RM/T is
propesed, 1t can handle more semantic than RM/T does in
some aspects,

All data models with notion of entity speclfying
mapping only when defining relationship, Defining a
characteristic entity type must specify not only: the
entity type 1t described,but alse specity the
multiplicity of the characteristic entity type 1is
supposed in this thesis. Also,in defining a assouiative
entity type. most specify not onlf' the associative

centity. types - in  aszsociation,but also specify the

A1)

connectivity and multiplicity of each participant 1
suggested 1ln this thesis, A result of defining
mialtiplicity and connectivity is that more éemantic can

be handled.

Q

Many 2ystems use surrogate as permanent eantity

4

identifier,though this removed the disadvantages caused
by user-defined primary key, it is not fully utilized by
system. A set of primitive operators,whose operations
are based on surrogate values, is propased. User éan use
priﬁitiv& operators perform semantlc wmanipulation. Macro
operators,for user convenience,is alse introduced. Reth

MALro operators and primitive operators AL be




f

implemenfedrin terms of RDEB éperatars,ﬁhowing that they
can be performed in s relatlonal sysféﬁ. Although 2QL 1=
easy to use.,it can't'express user's thoughts naturally,
subquery is of-teﬁ used 1n SQL. A data language which can
express. use-r'-s‘ thoughts 7directly and naturally is
introduced, subguery will not be necessary "in some
circuﬁat:nc&s,'

The =emantle data model proposed ig built on =
relational system. We define semantlic data model by

relational data medel,l.e.,ths dictionary of the semantic

database system L5 defined by relations. The semantic
databaze system is self-describing.
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ERGGREAZEWERT ( OPERATRS ) » BREXNH TS
B

(VBB % ( BELATIONAL ) 8} E % # ;
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) (3) o EfMEEET » £RAS8THE( oEcT) R
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EEMBRLEME LR ERER ( CARDINLITY) R7 » #
RETELMMEER o PART R SHIPMENT WEH B RM » B
EHEFEHRERMBE  EREEFHIREETUE AR
%u%ﬁﬂ&%ﬂ%qﬁﬁﬁﬁfﬂzﬁﬁﬂuﬁﬂu s EMBEE
RS EEET E’JIFF%?@EBEFH%%%&%%JE&E%
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SUPPLIER

| S# | SNAME | STATUS{ CITY |

| S1 | SMITH | ~ 20 | N.Y. |
| S2 | JOHN | 30 | N.v. |
i | S3 | WARY | 20 | T.p, |
sa | ToM | 20 1 T.p. |
| S5 | PETER | 30 [ N.Y. |
PART

| P# | PNAME | WEIGHT | CITY |

i PL | PN1 | 20 I N.Y. |
) P2 | PNZ | 30 I T.P. |
f P3 | PN3 | 100 | N.Y. |
| P4 | PN4 | 10 [ T.P. |
SHIPMENT -

B 2-1 a SUPPLIER-and-PART database
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PART:P@:...);
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ELITRA B RIEE #7 Al ( DomdIATE ) b B (g gy
( SINGLE-VALUED ) Bt bt ERra/r ﬁiéﬁuﬂﬂgﬁ ESl
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RER LA EFEEERBEHIME » RATEE=EE &
BB T | ,

SKN (SUPPLIER@, S#, SNAME)

| ST(SUPPLIERE, STATUS)

SC{SUPPLIER@,CITY)

ERMAEHEEEE T E— BB NG IE B &S
HENEL MANBALEFE—EBENRRE BB
E—-EBEHREETE  BRNARHBY . E—ABE
MBI RAWE T EE |
NE—EBHEHG NS EEENR 2 SR L TRk
HEEL G E B2 4 LT — 4 -
QBT WhRFRGL S » ZEBESRIEE HE MY 4E

METREEEN=EBENBTREL TS TS -

CREATE P_RELATION SKN FOR SUP%PIER
{S#: SNO,
SNAME: SNAME);

CREATE P_RELATION ST FOR SUPPLIER
(STATUS: STATUS):

CREATE;P_RELATION SC FOR SUPPLIER

(CITY: LOCATION);
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INSERT
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Awmmm%@ﬁ%%%;ﬁ%amm,m,QMHﬁAﬁN
EEBERE ; Balphe |, 20 FA ST EEHBRREN; &
¥ alpha , LONDONFEA sC EEBHERT - HERmMBE 2-2 -

HRC B BEE BT R T E % G B
T

~ DD~




E_RELATION: - SUPPLIER

{ SUPPLIER@ |
{ alpha J
P_RELATION:
SKN ST
| SUPPLIERG | S# | SNAME | |  SUPPLIERQ STATUS |
I alpha | 81 | SMITH | | alpha 20 I
sC
- | SUPPLIER@ | CITY |
| alpha | LONDON |
B 2-2
£_RELATION: PRAT
; | DPART@ |
; | beta |
ﬁw P_RELATION:
| PKN PW PC
| PART@ | P4 | PNAME | | PART@ | WEIGHT | | PART@ | CITY
| beta | P1 | PN1 | | beta | 100 | | beta | N.¥
B 2-3

1




CREATE P_RELATION PXN FOR PART

(P#: PNO.

PNAME: PNAME):
CREATE P_RELATION PW FOR PRAT

(WEIGHT: WEIGHT);
CREATE P_.RELATION PC FOR PRAT

(CITY: LOCATION):;

ERME23 c (B23 o BUEA—ERERE )
ERBET BEMTGEENT
CREATE P_RELATION SPQ FOR SHIPMENT
(QTY: QUANTITY):.
BARME HE’ SOERSIETET - EEAE
BiosP s AMEBEE - MENE-—EEEME » 2308 sar
MENT-A-SGATE F SPQ o H v SHIPMENT-A-SGATE = R G ZEFH
EEHSHNEN ' EENBEOBECEL (2E 226
{ ) o EEEMET 2% (reremeNcE ) WBEHF ERKE
I Eh NGAEETEBENBERLUEEREWNE - &
§ P B R A 55 5 M 2-4 o
BRAMAEELERA-EALHEER siuE R E4
B R M E BB 100 - RATALUTHEALS :




E_RELARION: SHIPMENT
i SHIPMENT@ |
' f [
[ |
P_RELATION
SHIPMENT A_SGATE SPQ
| SHIPMENT@ | S@ | P@ | | SHIPMENT@ | QTY |
| [ | l ! | !
= 2-4
E_RELATION SHIPMENT
|  SHIPMENTE& |
i gamma i
i |
P RELATION:
SHIPMENT_A_ SGATE SPQ
- | SHIPMENTE | S@ i p@ | | SHIPMENT@ | QTY |
: | gamma | alpha | beta | | gamma | 100 |
f ! | [ | ! |
2-5




INSERT
INTO SHIPMENT(QTY)

VALUES (100)

WHERE (PARTICIPANT:S.SNAME="SHITH" AND

PARRICIPANT:P.PNAME="PN1");

REEEFHIRE BHE gemma » L IHE A SHIPMENT B

BB Hid » ¥ camma » alpha 5 beta ¥F A SHIPMENT-A-SGATE »
¥ gemma 5 100 FHA SPQ Z o BRME2-5 c ELEEA
fead e OF 0  TERTRHKMBE sp BB E(
PARTICTPANTS ) WA EME - (2R ELEATRHNES . &
MErE2RE)
—EEBEAMUES - EEEENGTED -t
EAA AR KA WTRE - AEERED, TED
WEHGE AN AEFEENBEAT AL BER Y B
HHEAGEE . (BEY  FERE2-6HHNH)
REEENES S EEREVARL—BEAER
HEROEE L RMATSEEHAME .
528 I HE U |
Bi—BEEMSS ., X E#( e ) WERIES

rﬂ




t o B b DA R 2 B UL B B AR R B e

-4 HHRE |
| MEMBEEE EEENANRAKELS—BUA
( SUPERIOR ) M ZB (5 ) » GR/THES , BlEEEE D
EETERSEBENENE . Eto A BT RE A EEEY
B BERBENER . EFERESERATE « Bl
BB LN REAS TR R . TR
BBEE - EBEATUASTANES

BIZ AL RESERBOER, - REBALERE T
BE®H %8 Bt ( MULTIVALUED PROPERTIES ) ([ 7 ) » iRk M
FRRBH BRI G - REHBE - & HRSE T
BREEEBEOME . bR REEHENEE SRR AL
E@JEE:@ ( REPEATING GROUP ) [WIAH o RM/T B FUBE AR FI FH 45 i
ERRRTSEERNNE . ERMES B — ks s
EREEESEOMEDRER - I > —HEFRER R
—BETEAEENERAS PHEBRIE SR EEM
BENBHEEE . |

ﬁﬁm@%%%%%%ﬁﬂ%i%%&ﬂKMMﬁﬂm
MRBEEENRE > LR R B -




EEAFBEARABL_EMREE LB R :

ORDER(ORDER#,CUSTOMER,DATE,TOTAL_AMOUNT)

PRIMARY KEY(ORDER#)

ORDERLINE(ORDER#,LINE#,ITEM,QTY,PRICE,AMOUNT}

PRIMARY KEY(ORDER#,LINE#)

RBEWYHY EEWBLHEREESEEE B
MRBE - RBENSEBEALEETER - REERIE
s RETHEHE 8B BEERIHUREBTHEGEE
Btk o

Em/r BB REMEBEETANESE B
ARBERE - BE - AHRZRH - RBETERSELEE
 CREAEKERBE . G EEAL T CEREER
RETZHMGHE  LEREMHBELEY (SREHE . B

BRTEBHEE-BEBEMHTZE) o
CREATE E_RELATION ORDER;

CREATE ?_RELATION ORDER_PROPERTIES

FOR E_RELATION ORDER

PROPERTIES(ORDER# DOMAIN(...),
CUSTOMER DOMAINC...},
DATE DOMAINC(...),
TOTAL_AMOUNT DOMAIN(...));

~ B~




CREATE E_RELATION ORDLINE

CHARACTERISTIC OF ORDER:
CREATE‘P;RELATION ORDLINE_PROPERTIES

FOR E_RELATION ORDLINE

"PROPERTIES(SURROGATE: FOR ORDER,-

ITEHN: DOMAINC(...),
QTY: DOMAINC...),
PRICE: DOMAINC...),

AMOUNT: DOMAINC(...));

( BBl F#E% 5 "An Introduction to Database Systems "
C.J.DATE,‘}OL.H)%‘ﬂEE@W?@ﬁHE2-6o _

RS, ERBARAGBEOHERT FEEE RE
BELUNGEETHRE » au/T LR EEE - HEREAE
EH o BAERERFABEERBHEBENLRHE - fin, — FBH
RENRBEARSTLUEAT  IEASATEER &R
s HEREFERAKRE  ERIBLHE. TS LKE
REBRFFEEERR - ULEE "BEAF"R" £ %
AR"HEEREBNARZ? BN EC SRR EN R
RTHEAREREN - EERERN W AU EER

|




E_RELATION:

ORDER . ORDLINE
| ORDER% | | ORDLINEF |
| beta | | gamma |
f5 | delta |
p_RéLATIONs:_
ORDER_PROPERTIES

| beta | 1 [ e .. i

& 2-6 (#HFE(5))




f C WULTTELICITY ) s 2B M55 2 TR M A K B R e
AT I T

CREATE ENTITY TYPE ORDER; -

CREATE P_RELATION ORDER_PROPERTIES FOR ORDER
(ORDER# : c,
CUSTOMER:
DATE: ‘e
TOTAL_AMOUNT: Y
CREATE CHARACTERISTIC ‘ENTITY TYPE ODRLINE:S
.OF ORDER; |
CREATE P_RELATION ORDLINE_PROPERTIES FOR ORDLINE

(ITEM:

“ 4

QTY:

" .y

PRICE:

AMOUNT: el

%1 % 2 3 oRDLINE B B HBS . 75 E 8 09 T oRDuINE £
BERSEHN R AR DR FEEH , gmE" 18
ERHEBEREA - ERUNEATH THE > IR A EHE
MEBEHNREREHESES, ISR TRALEEE - 2
MU BREE A SR TR E RS e a s EEEn
HOE Btk » 0 LA 528k 72 BB S8 (DATA DICTIONARY) Z o1 » {8 7]




f

DR HEEENHARE MEAER"BLEAT"E "
BH6R"HWEE - EHHERES RLIE F%— @B &
BI%: > MASAIS OROLINE B4 = BB KNS > 5 55 ord-
I;]-:NE-C—'SGATEE 6RDLINE PROPERTIES » ﬁ[] 2-7 o

EEA-ERETER RERAGEBEE ( Bare
RIBVIES ) BRRME K BAEKARSA L EEEEL
FRER—BEE . A

INSERT
INTO ORDLINE( ITEM,QTY,PRICE,AMQUNT)
VALUES(“BIKE",10,500,5000)

WHERE SUPERIOR:ORDER.ORDER#=1;

SRR VEERE 47 F 48 7T LU #R B Bk ( SUPERIOR ) By A
g - JA ORDLINE B¢ 885 7 0y /B o B B ot o

EUEREBRIBAGR-BER > XSG T ES
HEBREIHAELEE SEMETUEEBERETE - 2K
b REERRA ALY A RSN R A A S
B o

TTEER A :

RERERB LN EREEENES  FAASE
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E_RELATION:

i ORDER ’ ORDLINE
e

' C ! o i

! P_RELATION: |
| '
i ORDER_PROPERTIES

ORDLINE_PROPERTIES

{ ORDLINE@ [ ITEM | QTY | PRICE { AMOUNT |

ORDLINE_C_SGATE

| ORDLINE@ | ORDER@ |




REBREERRNET o
BBt R RPN O B A AERE R &
E_EOAEMRE A — BN E T B B o

C 2-5 A E®E ( ASSOCIATION ENTITIES ) ,
 RARSBEMBUERZMEN—EHE - fim. BE
HREmEERNBEAGAN—EHR - SEEAWERED
Bz BhFESWREZE ( PARTICIPANTS ) o E— R AF » B
REZHNHENEES NS WHENR - LRFELG " 5
CTELRL , 2, e C HAMAR-EHG ERMAEZ
RE-EBEE. SAKE - SOUAEEE  ERTUSRE
HEMES: BRTLABUEERERLED - AEN » B
WAL E B L ERRES R R KB E—
ABEBHBKRERES c AEEEAE > AARTRESES
MBEE . HBREBEE W ELEME ( CONECTIVITY ) ( 20
) R EE # ( WLTIPLICIY ) - RARATREELEREE
BUHMEZE & (20) % BREREEE L ARHEER
%%%%ﬁgﬁﬁmQT—@ﬁ%ﬁ%ﬁﬁﬁgﬁE%%t
B 1R o
BEENMEAE— EWR—-FBET JEFRES

~ 34 ~




Ji MEEZ MY —EEE - B DEREEEREL 2 HY
w; —BmEA  EATTRBEOREL . AEEkonsna
5 AMERFAYBRE B 2-5 » SIEF 1o s AR L 1 B 92
"es%ﬁﬂﬁsm&sm°sﬁﬁgﬁ@%sxﬂuﬁﬁz
A TUO T BRI M AR ENES &

—— __.r,__::‘r..-., %&i %Cl ’ﬁ%%ﬂi% Fo % }B& g? 68 @ % _'i %;ﬂ] e

ﬂ%Z@%%%%l%l%%%oﬂﬁ%ps¢ BB can-

T I

" :_":h::::;u m‘ﬁ___f@ ﬁﬁ_%uﬁ 75% Eﬁ ;F‘:_n;t‘. 5‘ Ei% Z Féﬁ Eﬁ %} E ;% @@‘ ’_ﬁ' Ef __ ey
| ”~%%@3ﬁ%%@§ﬁ%%&mmhw,yﬁﬁgmmﬁgf”

EEARBALE RESREGREEALAY .
ERATSRENEELRTHY  £ELBERT » 7
BEFERTHANEEEE - BRES " vos ' 2%
B HARBLSHRBRATR CRAEEES IS |
L 2F3 o EET - AERS TS E—BHE » e
WEE; FEHIRSASOBETLEE; SpBLRS
THUREZEHA  BREE HE  BamaEs . B
CHUECRSE BB  BRAES T 554 R -
~EzRA FzFEE&(TmééﬁﬂE%&A)OLE

ﬁﬂ%3ﬁEW%E%k%ﬁ%ﬂ&§ﬁ%°$%TﬁE“mﬂﬁ;

et e E R i e B Y A ST
e et i b o 210 s i e e v e, =+ e men




SUPPLIER PART SP_A_SGATE

SUPPLIERE@ | | PART@ | | SP@ | SUPPLIER@ | PARTAQ |
1 Pl 1 iseig s1 [ Bl |
1 ez 1 isez i s1 1 Pz |
1 P31 1sp3l s3s | b3 |
|1 pa 4 iseai sa | pa |

ENGINE FRAME CAR_A_SGATE

| ENGINE@ | | FRAME@ | | CAR@ | ENGINE@ | FRAME@ | B
| E1l | | F1 | | €1 | El ! F1 !

| E2 s | F2 | | c2 | E1 iOFY |

Lo |

|




"BRLAEEELR T WER EE SRR EEERS o
BTERT"REABREE R "HWEE, I ETE—BL
AR RTRUSHEENBEEEN R ATCERRENE
B o

?‘ - - ~ CREATE ASSOCIATIVE ENTITY TYPE P_C_S
m o PARTICIPANT( PROFESSOR:P@:1:5,
; ~ COURSE  :C@:2:3,

STUDENT :S@:3:2);

WBEEEFHNR 12 B3 ;ERESABS SR 2
 HEERTEERSEERKRWER c ME 2-9 k> BH-
C-S-A-SGATE #§ A £ 6 {H tuples {5 4% 38 o

EHETHARBENPcS - BEEREHE B4

P_C_S P_C_S_A_SGATE
| p_c_s@ | | P_C_Se | P& | ca | s@ |
l——_I_—ﬁﬁi I ! PZ“T'CI‘I S1 |
1__—;—__—1 o2 | P1 | C1 | s2 |
o | 3 1Pl cilsay
} l 4 | P1 | C2 | S1 |
S . 5 (b1 |czl sz

& 2-9 | 6 1 PL)czis3y

B T L RN VL, WU LN N S S,




3 B ERAK : o
1 EAREEDRA RN B R AL SR
' EARBEANSRECTEENE 2D -

‘f : ~ 2-6 BEHA ( ENTITY TYPES )

B |  EA-EEREESEBR—EERAT - fim . —HE -

FEFRA" BT SEKSEEN_EEA —FEEH
AU ARBREEEREI i, — N EBEECEETWLHERE
BETASH : o T
WEE ;
OEE (RBEREANTEE) ;
OIRG( IRMBEERNTER) ;
WETIEH(EFIEGAIEAWTEE) ;
BGYRIE o _
BAFAEEFRAESH . EEEA—FEA; FLEEA
RESNIEH - EFIRARRASEEEBED $ > BY
- fUEEfE (. SURROGATE VALUE ) ZH A - ZREABES - £
EREA-ECEZE2REARBERTHRME o
—EASEHE LS RS RREE ( CATEGORIES ) gy F
B o mE2-02F - KWEHASBEVR—-ETEY ; IT&




FBENEXRHANKR S —ETHED (AR EER

BRE) - BT TEGTBN TSGR TEAN - HFRE
c BEM G- BEASS TUESERARAETEY M — 8

BEH o nE2-10F s —TERFUEREXEIES » EF

GERNEIEANERRNE - EEAETHE-EEAE
EETREN—BERAE (S—CEA—-EREERERE

) s ZFBEMATFER S E (partITioN ) HBEE ( REMN

EEESHER) o

' o

! JOB

IMANAGER| |NON_MANAGER| |ENGINEER| |SECRETARY| |PROGRAMMER|

|

|

E | SPECIALTY

: N !

: ! |

| ELECTRONICS_ | | MECHANICAL_ |

1 |  ENGINEER | | ENGINEER |

j B 2-10
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¢

EERBEDSREENETFREONELZ —RETES
EEENHE - RRBHANBEEAMYRBEN W B &
 EENBHABTEDGEE - A EARFAEA (
FREERERESE ) TEGRUSRERBHA) BELY
Btk BT Bs EREEEGEE; B HE " A
AT ENENE MAMNE HE  EREAGBERE.
AFAEREAR BE EEBENESBREEE -
SRE2-0F A ERBENNERMT (% 5B BB

BEE) !
CREATE ENTITY TYPE EMPLOYEE;

CREATE SPAN CATEGORY STATUS FOR EMPLOYEE;

CREATE CATEGORY JOB FOR EMPLOYEE;

CREATE SUBENTITY TYPE MANAGER OF EMPLOYEE
PER STATUS:

CREATE SUBENTITY TYPE NON_MANAGER OF EMPLOYEE
PER STATUS;

CREATE SUBENTITY TYPE ENGINEER OF EMPLOYEE

' PER JOB;

CREATE SUBENTITY TYPE SECRETARY OF EMPLOYEE
"PER JOB;

CREATE ;SUBENTITY TYPE PROGRAMMER OF EMPLOYEE

PER JOB;




CREATE CATEGORY SPECIALTY FOR ENGINEER:
CREATE SUBENTITY TYPE ELECTRONICS_ENGINEER OF ENGINEER
PER SPECIALTY;

CREATE SUBENTITY TYPE MECHANICAL_ENGINEER OF ENGINEER

PER SPECIALTY;

' DEFINE EMPLOYEE OVERLAP WITH STOCKHOLDER;

|1 58 H # Bl s
B MATRERANREELSDAFCLFAREEME
BB G . |
i MEMERRY » —~ERETLRRER RS
i o BLRBHEATLUREEY, FREINHME & 7L L
’ EHBUNEREL - EEAE TN R A G
B o 5/ & 4 A JB DEFINE OVERLAP (954 & TR IR
MEBIHEBREDETES - 6l
DEFI&E EMPLOYEE OVERLAP WITH STOCKHOLDER;
BEEH,/ FTREL-FEHES BHEERLES SR
AREER - BRETHTHEAR . AHEERENE &S
ERE B R (‘ DATA DI-CTIONA.RY ) FEYSG BB Y o




 ENEEOYB AT (0MECT TYPES ) B 5 8 4 Al 4 i
BEHEAT EREETHE T BN .




=% EET.

EN—RF HRTRMFMREEN EHNyEER
| OBIECT TYPES) B SEE MR o E—ERPUNBEAET o &
r  ARTRENENEHOTET - £F L WESR=AM - |
;@f RENEEHGENANTERAMG TN EE . 5 1 3 5 ﬁ
B RNEDNEET (1) RRMFRIE T — B « 57
CERERERE . RFAEE N TEEHEF ( MACRO OPERATORS

d o AN MU AR E RN AN IR T— bk
F ( PRIMITIVE OPERATORS ) o Eggz{:@g%g%gg%% S
BN EMREET 20 0 B4 R A (UL vacus
D)  BREEFHANERT TE R A B E8 B

o

3-1 K@

EHBFEMABEATREEE o E—EBEMEE SR T =
% ( PRIMARY KEY ) B %4 ¢ ( FOREIGN KEYS ) (EHtge ’T
REHZ D) M ﬁ?%ﬁ%ﬁﬂﬁ’éﬁ&ﬁ@ﬁﬁﬁjﬁ° E— | |
E%E@%Eﬁ@%ﬁﬁ@ﬁ’ E%E%%E@_Eﬁ@ﬂﬁﬁﬁ ]
EK%%&K%%%E&oiiéﬁﬁﬁ%ﬁﬁﬁﬁ&ﬁ% o




!

£F 17 8 rM/T B %ﬁﬁ%%ﬁﬁ@%ﬁ% BYRSEER
ﬁi‘?t‘ﬁﬁbﬁﬂjm‘mi% ERMoEs—ngm EMAH
Ee I EERAEEHNETESEA 4 A~ BFE
THIER HERPETLEE 5@ ERE - ERH &k A
T HREREEME o |
ﬁ%tmm%==é=?>s>=s<&<=Lf 8 H
E%%2~ﬁ,ﬂ:ﬁyﬁxﬁy@%%@%@ﬁ#ﬁ’g
BER x thetay AR R FhE o REEEETHESEEE
ﬁ% P BER xthetay WHEETERE( trutn ) s AT BE
:@E(ﬂhe)oﬁur%xiyﬁxﬁyﬁ%% EREA
BF: BFEHEEER x theta y WEROLEBEBE - £ T
%Eﬁ%ﬁ@ﬁﬁ@sﬁﬁ@%?i@%ﬁ(fhwwhﬁ
logic ) Kﬁﬁkz‘:’%’g%%:@%ﬁ( two volued logic) o
ZEEEHEGSE( truth table ) f1 F : |

AND T 2 F OR T ? F NOT
T T 7?2 F T T 77 T F
| ? ? ? F ? T 2 2 ? ?
F F F F FlIT 2 F Fijr

IR ERKEEET ( RDB OPERATOR )
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!

%ﬁﬁﬁ%éu%%%%%%ﬁﬂ%ﬂﬁ%ﬁmﬁﬁ%
oMEEE~%m%%“Eﬁ%E%MB§E%ﬁ ft 3¢ %
”ﬁg%mﬁé AREFAEXTETR  GHAENAL R
BHBS - R EEFHERENERE, RAGSS R EE
- BRAEREETRREE » RH A 7 mB ; EETR
MRBERBEN—FAEE - b WHT = oy, Nrm-
SECTION X DIFFERENCE RYEE T A S5 £ ¥4 ( UNION-COMPATI-
BLE ) BiWi b RMBWELNA— 1, AN ENERES
BEMFNEER  ZRBE o BET (7,2 ) by
B9 RGIE o

|
BREHNERENT 1
R S Z
218 C | A 1B C | '
Ip 1112 Bl 12
b 1211 a1 112
a1 112 la 213,
ir1 205 | EEEY
itz 3 r 1315
X ¥
RN Lc 1D |
la i1l lel3
b2 1 a1a




R US A1 BjC| RAS 'R 1B IC I
lh;—?_I“?H;_l i I p | E_Lai_l
|-;_I_;”T-I-l | g I-E_l_g_l
l“;"T_I—I-;_| I—r 1 2 |_§—[

7 lr 1215

r 1213 |

lgi1213]

\ T
l ,

- S T S - R —m——mmmmee

| A1 B | C | | A { B | C |
Ip 12111 PEEEEX
Lr 1215 | Lr 1315 |

CARTESIAN PRODUCTION:

CARTESIAN PRODUCTION (X.,Y)

ba 1 1t e | 3 |
a1 1 1 oa | 4
I b | 2 | ¢ ‘I 3 |
I—_; I_ 2 l_—5- P4 |




!

THETA-SELECT : THETA FAILI@ =31 ~ =3 > s > = , <

P <=EAREHEZ— o

THETA -SELECT:
RIA“Sr]  —emmmememe RiA=r] ———v
l A1 B C| | &1 B | C |
, P 1112 it 1215
b1 211 it 123

R(B>C] e

PROJECTION : ‘& PROJECTION 7% FE 4 = H # ( DUPLICATE

TUPLES ) H » HIZ 2 MEEH T -

PROJECTION:
R{A,B} —— R[B] ——
| A1 B | | B !
,. ! —;—T_I— [ ! _I_ |
| e
ST -
S

THETA—JOE[N:THETAEIJ;L%: !~ s D> s >= s <y <

~ 47 ~




!

—EARNEBERHGEZ— - B THENM S=i » % 5 EQWI-JOIN o
BREEREAESWOT :

R S
A1 BC I DI E | |
ST
Ip 1211 30 v |
La 1112 | a1 a
b ctzisy
lc 13134
5 THETA-JOIN:
3 . RICODIS  mmmem e

NATURAL-JOIN: # EQUI~JOIN F EH AT ( corumys ) £ %

B £ NATURAL JOIN o




R(C*D]S  ———m————e——rte

; BREHERENT
R 5
g ‘A1 BI 1cC|
1 YRR
| FITEREEY \
I_I;_-I-_;—I o ‘
TR
I“;_l-—;_!
PR
j DIVIDE: -
5 RIB/CIS —_—
z A |
I_E_l
: | ¢ |
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=
A
R s
| A1 BiCl_ | B I D i
bp 111 2| 121 uli
lp Il 21 1] [ 3 ' v |
gt 11 2|

——————— e e
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7 OUTER INTERSECTION J}; OUTER DIFFERENCE TF] BB OUTER

UWNION FHEFEETE o

OUTER THERA-JOIN : THETA LI = ~= 2 > s > = »

< K=EBEAREHFEZ— 0o E ™HENM S=i.B=E oumm

Grobig o e

| EQUI-JOIN o

R : s P
| S% | CITY | | P% | CITY
Ih_s.;*-ld—_;I__i | p7 1 ¢l |
| s8 | o2 | | p8 1| ci |
s 1 c3 | | B9 I 5 |

OUTER EQUI-JOIN OF S and P ON S,CITY and P, CITY :

S[S.CITY & P.CITYIP  ——— e

I S.8% | S.CITY | P.P# | P.CITY | .
~ ST 1 el 1 e | el | ;
se 1 oc2 1 2 1 2 F
ss L e 12 1 2 !
: 2 1 2 1 ops | ca | :
2 1 2 4o | o5 |

OUTER NATURAL-JOIN OF S and P on S. CITY and P. CITY :




S{S.CITY & P.CITYIP  —~— e

.‘f | S.s# | S.CITY | P.P# |
AR
1 | s8 | ez | 2 |
{ s9 [-—__cs T_ 2 _-I
] IR e——
" l ;_—-! c5 —-1 ;;_—[
1 |
3-3 AREHTF

EEEHREENES  EREERARETR EE
HEFRRE—HE—SENBR EETHRA—EEYH
BMUAHARSRRREE— B - AXBBE— BEE
BE > GEAENEZEATRAAN  RABEAMENE
BERBENRREE  PAAEBERENNERT o &
EEAFFR N ESERTFERA LB REH A -
ELEETRESREEES > CNER—BANRESR
BAABRANFEEBANENT - TARRLEX AT 008

BN
BRENENET RS ARBER ITEM_EEREN .
ETRMT :

~ 52~




4
1| -
y
i
il
e

M E
| MG | NAME | AGE | | EG | ADDRESS |
11 NL 14l 1 13 1 AL |
2 1 Nz 14z 1 141 Az |
'3 1 N3 143 1 17 1 A3 |
| 4 I__§4 | ;;__l [_g—_?___;;—_—_[

B @B EERAEME . ( £HEE » M R MANAGER

» E F 7 ENGINEER )

E_inter:

E_inter (MANAGER,ENGINEER)

E-inter UK B AREELEECRINESE  MEH
BHESIH  MEFBREIAREREXEIEZMUA  EREB
PEEFIH o E-inter EEHRAPEG ( JOIN )L FHHE—-& »
{Eﬁﬁﬂﬂ?&o‘%%ﬁﬁﬂﬁﬁﬂﬁﬂﬁ%%%ﬁ%é‘éﬂﬁ
» T E-inter MEE BN ELARESEREFINERIR




o EARBAESERBEDOLE > ENOBLERR
B ERHI S » BABABAG—HRREE  FAELER
» BT LA fF F %ﬁ&ﬂﬁﬁ”&ﬁ%‘:@ﬂ E-inter FUTHEE o

E diff:

E_diff(MANAGER,ENGINEER)

REHRRBETRTIEAMA cv-aitt (EETELE

B ARG EETIEFBEREMSS o B-aire ( MANA-
GER, ENGINEER ) it TN ZE JY E-diff ( ENGINEER, MANAGER ) o E
-diff BEFHEET (ELHBXRER) tA"EEEEH
[B 89/ ( DEGREE ) o




E_incl:

E_incl (MANAGER, ENGINEER) "

{ 1 | N1 | a1 | 2 1
T e e T
; 3 1 N3 | a3 1 A1-
- a1 wa 1 aa 1 Az é
7o 2 1 2 1 A
e 12 1 2 0 a

s R ARBERTEARAS A ESHHA -
1 WEET AR EFENES  TARESEHAE ( BL
BB RER) o

E_excl:

E_excl (MANAGER, ENGINEER)

| M.M@ | M.NAME | M.AGE | E.ADDRESS |

1 I N1 [ 41 | ? I
| 2 T NZ——ﬁI ;2 D ; _____ !
| 7 2 1 2 0 as
s 1 o2 1 7 1 aa |

REEARESPRICH S ERARES— 255

~ 55~




A EETHEERFBERE -

E ~ E_sel: i

E_sel (MANAGER,AGE > 42)
8 Cwe 1w 1 hE
| B 13 1 N3 | 43 |

{ B-sel 52 BiE BB EIEI A9 B4R ( sELECT ) EE T I8
—i& °
§' B

, S P SP

] | S@ | NAME | | PG [ NAME | | SPG | S@ | PG | QTY |
| 1 0 A L 1& 1 D o 17 11 14 11001
| 2 1B 1 15 L E 1 1 8 11 15 1100
4 '3 1 c 1 16 1 F 1 | s (2 15 1100

: | MER—EATEREN, HBHEE ( paticipant ) 5 5
'E:' EEERZ# > ( MBid s FR SUPPLIER » P 3% PART » SP

i
: : F 7R SHIPMENT ) o
|
|
|




E_ref:

E E_ref(SHIPMENT, SUPPLIER)

{ sp.sp@ | SP.S@ | SD.P@ | SP.QTY | S.S@ | S.NAME |

| 7 i 1 | 4 | 100 | 1 ! A |
t 8 l 1 | 5 | 100 11 | A [ |
f s i 2 1 s | 100 { 2 | B I 4.
——————————— - e ——— .

] o A EERSENEG AR ERRER
MEBES o

E ref(SHIPHMENT, SUPPLIER PART) | rﬁ

i | sp.spe | SP.S@ | SP. p@ | SP.QTY | S.S@ | S. NAME | p.P@ | P.NAKE

1? |7 F 1 1 4 | 10 1 1 | A I 4 1D
1 s 1 1 s 1 10 1 1 1 A I 5 1 E !
" ey 2 1 s 1 w0 1 2 1 B 15 | E :
R BE R BERRES SNMG BRESEZHEE !
aa '

E C

e mmmmem

E i_gg_l_fﬁfﬁ ! | C& | E@ | AGE | H
| T e

| 2 13 s 11 1 15 |




3 A
. i’
1 ;
i 4
k: :
: Y
3 b
- b
A 3
i .
3! E

.

! ]
H =
E

E .

S

2

r

i

l

]
.
. B
-

i
;
!
| 8
| i
|
i
\

'

PNEEEEBNEEESR o (E T EMPLOYEE » ¢ R
CHILDREN ) o /NI SEEE 2 MA M & o

E_ref(CHILDREN, EMPLOYEE)

U E=FIETH B-ret HEETRGEAEBEEHE

SRS NEAG LR RN A RN ES B A B EH s ror
HE-EEETRAAR AR RN NS ey B .

B

P_sel:
P_sel (MANAGER, NAME)

[ 4 | N4 |

UEFMMROEXREETERTHOZBERREMERFT
ReEER  FLEFROBERAERE EBMHORETER

ek T2BRHABRERBEEANE -BEFREHAREERSE




R B8 o d
EE—EE o RNABTEEEREET o MITH KA
EETL wBEETFEROTEER - |
EXEETFHEETATRES « SR TEmEN A
e B KAXBENG BRI BHEBENNE AR
B EMBRAREEBEN . FUETERML—BHBR
KRE—mERED. |
B 56 0 H— &5 72 bk o 7 JE 80 A 9

RS SH
R[A * B]S : NATURAL JOIN OF RELATION R AND S ON ATTRIBUTE A AND B.

t

+

R(A ® B]S : OUTER NATURAL JOIN OF RELATION R AND S ON ATTRIBUTE
AND B.

=]

ATTNAME(R): ATTRIBUTE NAMES OF RELATION R.
Rg@ : APPEND S¥MBOL "@" TO R.
PJ[R,A} : PROJECTION OF A SET A OF ATTRIBUTES FROM RELATION R.

SL{R,theta comparisonl}: SELECT OF TUPLES SATISFYING theta
comparison FROM RELATION R.

U : SET UNION.

CAR(R,S): CARTESIAN PRbDéCT OF RELATION R AND S.




EXERT

E_inter(R,S)

E_diff(R,S)

E_incl(R.5)

E_excl(R,S)

E_sel (R, theta comparison)
P_sel(R,selector)

E ref(R,S)

E_ref(R,S,T)

Y roB EE T
R(R@ * S@IS;

templ:=R[{R@ * S@I1S;
temp2:=PJ{templ, ATTNAME(R) };

R—-temp2;
R(R@ ® sais;

templ:=R[R@ * S@IS;
temp2:=R{R@ & 35R1S;

tempZ—-templ;
SL[R,theta comparisonl;
PJIR,R@ U selector]:

templ:=CAR(R,3);

SL{templ,R.S@=5.5@1;

templ:=CAR(R,S,T);

SL{templ,R.S@=S.S@ AND
R.T@=T.T@1:

(L F-tH% s EETFERF
HE B AT » BT LRI LA 6F B AU E ED

~ 60 ~




3-4EEETF . |
 _HEREDERNEGRL— EEENNENEE |
MUET - BEBEHURTBH RO MERSEEENRY *
pe B Z R o B o TOH A E AR A0 O 66 0 55 5 6 5 Y O
# Co, 56, 46 SHBZ S - ¥EAEER—RBEDHA
Bl ARER—SARBENGBRER . £ USSR
o MAEEG FHEEENE ws EHTF B G— BT T8
EH AW BT HEAENAE > RERKTEEET - Am

» PROPERTY » C-PROPERTY £ H EE F o

B gﬂ B o 3§ EMPLOYEE, SALES, PARTS, CHILDREN, SHIPMENT -

E STOCKHOLDER%‘{EE% o SALES & EHEPLOYEE Z£ JOBEH Z T
| Ky F 83 ; CHILDREN & EMPLOYEE§U4: ¥ B B¥F Hl ; STOCKHOL-
| DER S mePLOYEE RE BV AEBNREAE ; SupmT
" PART SR SALES S MM E G ERHFHE - EXNERREAL |
| E3-1 A REEENELD (ERRASEABE, 5 % |
{1k & EMPLOYEE » S /5 SALES » P 35j5 PART 5 C ﬁ,—j‘; CHILDREN
SP 3% SHIPMENT » ST /X STOCKHOLDER) » EffER BB B R
RME 3-2 ( RE;x PG, CG, AG, SG & OVERLAP BB, TR

EREEHREEE)




. EMPLOYEE E_TN E_C

- [

| E@ | | E@ | NAME | STATUS | | E@ | CITY |- . |

—— e ke ot B iy ey . S S e —— —— et e e . et

| 2 | 2 | N2 | 20 | I 2 | T.N..|

—— — -_— |\I
I 2 | Y2 I F |} 38 | .

-= 'l
5 {5 | M | 34 | :l

PARTS ~P_P !

| P& | | P@ | WEIGHT | CITY |

z 3 6 | 6 | 25 | T.N. | ' :

9 | 19 | 34 I T.N. |
—— - |:
1 B 3-1 |




1 1 CHILDREN CHILDREN C_SGATE cp

E | ce | | Ce | E& | | CE | AGE | NAME | ?
o | W D e

B |11 T 11112 1 N1 | ;
n O
;i|; SHIPMENT SHIPMENT_A_SGATE SP_QTY

:§W§L | sp@ | | sPe | S@ | P@ | | SP@ | QTY | |
| 13 | 113 11 16 | 113 1 120 | |

| 14 | 1l b1 b7 o1 114 ] 150 | __—
| 18 | 1 |5 {8 | | 16 | 180 |

—— —— g e

1
|
|
|
|
|
% E 11| 115 14 17 | 115 [ 170 |
i
i
|
|
|
|
|
i

4 %
; I3 1 I 3 | 13K | d
@S 0090000 T |
§ | P17 | [ 17 | 17K | i
2 A |
| | 18 | - | 18 | 18K | :




/
PG )
| P_RELNAME | E_RELNAME | |
| E_TN | EMPLOYEE | |
L EcC | EMPLOYEE |
P S_p | SALES N ) !
1 pp | PARTS | ;i
| | CHILDREN_C_SGATE | CHILDREN | g
m ! ¢ | CHILDREN |
‘ C SHIPMENT | SHIPHENT | i‘
i SP_QTY | SHIPMENT | |
.; | ST_P | STOCKHOLDER | ‘r
18 — HE
7_‘ ‘
_?3} | CHARACTERISTIC_ | SUPERIOR_ | MULTIPLICITY |
i 1 E_RELNAME | E_RELNAME | | :
. B . ,
¢
I-EEE:E:EEENAME I—;UPER_E_RELNAHE 1 CATEESI;-;-I ‘
; r SALES 1 Ewprovez L J0B | 3
| .
E 3-2 |




AG
| ASSOCIATION | ASSOCIATION | PARTICIPANT | CONNEC- | MULTI~|
| _E_RELNAME | _P_ATTNAME | _E_RELNAME | TIVITY |PLICITY|
| SHIPMENT | - s@ |  SALES | I N
| SHIPMENT | r@ |  PARTS | | |
E OVERLAP
. -
L 3 | E_RELNAMEl | E_RELNAME2 |
15 | EMPLOYEE ' | STOCKHOLDER |
B 3-2 (#)
| - PROPERTY : M E— KBFBNLHAB#» X HR— n-
| | ary ﬁﬁ% a }
&l :
PROPERTY (EMPLOYEE) :
| E@ | NAME | STATUS | CITY |
I 1} N1 10 | T.P. |
t P '
w;_ S 2 | N2 | 20 | T.N. |
1k '3 | N3 | 10 | T.P. |
I _ -
I l 4 | N& | 20 | T.C. |
1t {5 | N5 1 .20 | T.C. |
%i ~ 65 ~
1 4
j 1




. coproPERTY : R—REEDMERREERZ T HB
s B — n-ary By BB o

Flaa -

C_PROPERTY(EMPLOYEE) :

[ C& | ER | AGE | NAME |

] 10 11 1 10 | Nlo |

P11 11 112 ) N1l |

—— —— e .

| 12 1 4 | 13 | N12 |

—— b A e it

. CHARACTERISTICS : H— EEHAMBFHEESHRE -
| Flm oz

CHARACTERISTICS(EMPLOYEE) :

| CHARACTERISTIC_E_RELNAME |

i CHILDREN !

. ASSOCTIATIONS : RBEZFBRHNESGRERI -

0 © ASSOCIATIONS(SALES):

| ASSOCIATION_E_RELNAME |

{ SHIPMENT !

~ 66 ~




ASSOCIATIONS(PARTS):

| ASSOCIATION_E_RELNAME |

| SHIPMENT t

- .PARTICIPANTS‘ : REGAERFIAMNBHRE o
g =

PARTICIPANTS(SHIPMENT) :

| PARTICIPANT E_RELNAME |

! SALES : |

| PARTS |

- CATEGORY : FRH HEBHRIENEHE -
a0 :

CATEGORY(EMPLOQYEE) :

| CATEGORY |




£

- SUBTYPE : HHBEBREEX-EHZITHTESR
HHo

& -
SUBTYPE(EMPLOYEE,JOB}:

li 1 | SUB_E_RELNAME |

. OVERLAP : R B X FRSINEHEVEEAYNE
BEA .

& o -
OVERLAP (EMPLOYEE) :

! E_RELNAMEL |

}  STOCKHOLDER |

TEAEONANERERS -

E # 4 9 B B 17
%; PROPERTY(X) templ:=SLIEG,E_RELNAME="%"];
119 temp2:= PJ{templ,P_ RELNAME]:
temp3:=DENOTE(temp2);

COMPRESS(temp3, (OUTER NATURAL-JOIN,

IIX@H) ) M




¥

( pENOTE : fFAR—EHBLH  BRBHLEMT LBF=

TRy R EE

COMPRESS : % — 1 BB Bh T — 18 A o FUHE— 4B
BHE S EHRRT BUSTSRARBE-EHR .- &

BHRAATHER -

C_PROPERTY(X)

EEHMT—~BEHREE . ) )

templ:=SL{CG, SUPERIOR_E_RELNAME="X"];

tempZ:=PJftempl.CHARACTERISTIC_E“REL
NAME];

temp3:=APPLY (PROPERTY, temp2) ;

COMPRESS(temp3,E_incl);

(APPLY : B — @B E—EH RS TEEEE - )

E & 4

CHARACTERISTICS(X)

ASSOCIATIONS(X)

REHEE

templ:=SLICG, SUPERIOR_E_RELNAME="X"];

PJ{templ, CHARACTERISTIC_E_RELNAME];

templ:=SJ[AG,PARTICIPANT_E_RELNAME=
I'!XI'I‘ ] 2

PJ(templ, ASSOCIATION_E_RELNAME]:

~ 0 ~




E & 4

PARTICIPANTS(X):

CATEGORY (X)

SUBTYPE(X, ¥)

OVERLAP (X)

RAHESF

templ:=SL[{AG,ASSOCIATION_E_RELNAME=
HXII I :

PJ(templ, PARTICIPANT_E_RELNAME];

" templ:=SL[SG,SUPER_E_RELNAME="X");

PJ{templ,CATEGORY];

templ:=SL[SG, SUPER_E_RELNAME="X" AND

CATEGORY="Y"1;
Pq[templ,SUB_E_RELNAHE]:
templ:=SL{OVERLAP,E_RELNAME1="X"];
temp2:=PJ{templ,E_RELNAME21];
temp3:=SL[OVERLAP,E_RELNAMEZ2="X"];
temp4:=PJ[temp3,E_RELNAMEL];
UNION(temp2, tempd);

~T0~




BB R

AN T EREEERETHNAYSE B EE
(sommo ) EEBERNEAEE 2 MOMEAREE RS -
MEHGENEERETENES  EX LTS EH 5 (
9) o K— BHERANENERS > BE— B9 0 RN 8
B BYFHNENERS - S EHEREAELFE - 1B
e B BRHE A ( SEMANTIC DATA MODEL ) f{8E 77 im ARTFHR
MAMLE EREEEEHEEN . BE B HA MRS E
AHRHBRE S EAETUREFRGES » LBE
B RMPTRRNALE  EXLBRE-BFE - HARE
BMAKEHT - EEEHY - RAEEDEHB ARG B4
AEFMAYNARCEZERER NS — BT - BER
HEBTLERBE4-1 « FAEHECRENERAERET &
BRLAGHEEER s FURKTUSIRER » @ BE
CRTBHRMFEENEREETUER TR LT »
AN N E RS e E RN LA EE T ERETFLARE
BT ERMN - HRT-RWEREE - AMNuRHTER
B ( SELECT ) ESMBREETFHEEE
—@am(wmmwmmn(nJ%ﬂﬁxﬁwéﬁ




I
SEMANTIC MODEL i
DATA LANGUAGE |

A ' !

DATA LANGUAGE

' ]

RELATIONAL. MODEL .
I
f

I !
| 3 ' ] ' o
B | 3 _ _ |

!

{ RELATIONAL
| DATABASE
!

!
|
|
|
|
| 1 B 4-1  SYSTEM ARCHITECTURE




e RN TR e .

+

ROIIBESTHSERE - EFEAS THRBARRG
FE S THREN ARG AE - £RNH SR AA

DOMAINS, RELATIONS, ATTRIBUTES, PG, AG, SG, OVERLAP, SPAN,

| SURROGATESS BB 5k £ 3t ERGREREYEERN R « T

ELAXELZTERENEENHY - ANUB AU ERE
ERMAZE  FURM IR R — S BEER 5 (
21) - BERMANOBREEENREASHNHEN WER b
R T it %ﬂﬁﬂ%%ﬁ%%%ﬁuoﬁﬁﬁﬂﬁ¢%Tmm-
TIONS, DOMAINS K ATTRIBUTES 55 = BB BF B 18 BT H 4 » H
ENRHE-REEREN - SE YK ERERTURER
By o |
ERAPNERMALRIFS  EECASCE4EREE
B BNANAFUEZE M - SERACSTEERRE
EZEGHE- 00 REXBFAIRS-ERBEENE
HEE; AR ERBRIAATR - EAOREES; Ha
FERRE I HEBSHA - HE4- 1 +HHBERTS » &
% BT 5T RAL B BN B R R R R |
B P8 ch B T-DOMAINS, RELATIONS F] ATTRIBUTES =HEE
EEH BT ;i;'-ﬁ PG, CG, AG, 3G, SPAN, OVERLAP % SURROGATE

F FAH o DOMAINS, RELATIONS J ATTRIBUTES = {& A & s




I

BHTEAENTABLHEN - EX0 - HEREMZEHH
FA BESTENAXSARLE TR - MR BT
Mz EwHG. BN RREHBNEERERDT ¢
DOMAINS (DOMNAME, DATATYPE, ORDERING)
PRIMARY KEY(DOMNAME} | ‘
7 BRI o 5 — B TR 8 fE DOMATNS B R ok Sl — A
( TUPLE ) 2K ZFEC o E +h ORDERING £y {E & "Y" & "N" o
BB v B EREEERANEETLHUERASAEES -
EE v B AE MU EBREHE  AMKE TSR (5
domain) NAREEE THEESHE  BELBE AN o

RELATIONS (RELNAME , RELTYPE)

PRIMARY KEY(REINAME)

AR (EAENEENARWEE ) HLl RELA-
TIoNS BB — ML & o MBI EARMALI UL ABCD X
e BRI RKECHE  BERBRENARS - Hb K
EHBEATEINEEREBSIRESHE - v 0B R
BFERE SEECHFESTERTHEREEE ; a4
BEE-EBEES  OTHEAREER - L L SEHREL&
ERBENF « BN SBRONE4-1 -

~ T4 ~




R .'4

RELTYPE = ABCD

1 EEREHY

A= 2 L EBHA
3 BNHEERERA
0 : FEFEERBER
1 ESTHA
B =
2 : EEEERH
5 BTHRRBER
{ 0 : X2HES
C:
1: 2EES
D_{ 0 - ZEEHEEEFBRER
1 . REFTBEHEEEER

ABCD = 0001 ERBEME |
ABCD = 0010 3FR/;R & XF ot B Hf :

E 4-1




ATTRIBUTES(RELNAME,ATTNAME,DOMNAME,PKEY)
PRIMARY KEY (RELNAME, ATTNAME) !

EEREN I F— B AT L BB R B — B
 ERER— BB RRATE LS .

PG(P_RELNAME, E_RELNAME)

PRIMARY KEY(P_RELNAME)

m&mmmmmm)ﬁ%ﬁk%%ﬁ~@§ﬁﬁ%%@

RA—-ERBRB
CG(CHARACTERISTIC_E_RELNAME, SUPERIOR_E_REL

NAME, MULTIPLICITY)

PRIMARY XKEY(CHARACTERISTIC_E_RELNAME) :
(mmemMMmmwmﬁ%mxﬁﬁﬁ_E%@E%

HERBEEERE K ( SUPERIOR ) BEREA - SEwag-
B E B % ( MULTIPLICITY ) B R & cc Mk o % E Fh
ASREEE RMOL-12F o

AG(ASSOCIATION_E_RELNAME;ASSOCIATION_P_ATT

NAME, PARTICIPANT_E_RELNAHE, CONNECTIVITY,
MULTIPLICITY)

PRIMARY KEY(ASSOCIATION_E_RELNAME,ASSOCI

ATION_P_ATTNAME)

AG (ASSOCIATION GRAPH) B — XTI EhE—
BESTHE—ERAE ASSDCIATION—?~ATTNAPE RIERAEZE
MEARENEZEE ﬁ@%éﬂ%&@ﬁ%&&;’ﬁlﬁﬁ{ﬁ% :

~ 76 ~




ALl & o

SG(sﬁB_E_RELﬁAME,SUPER_E_RELNAME,CATEGORY)

" PRIMARY KEY(SUB_E_RELNAME, SUPER_E_RELNAME)
ﬂfmmmmmm)ﬁ%%%ﬁ-ﬁﬁ@(immmm
DEBRAE / THRIEWHEHRE -
spAN(supﬁR_E_gELNAME,CATEGORY)
PRIMARY KEY(SUPER_E_RELNAME, CATEGORY)
] EREENENLERTEE 5 ( PARIITIN )
! ' OVERLAP (E_RELNAME1, E_RELNAMEZ)
PRIMARY KEY(E_RELNAMEL,E RELNAME2)
EREHERNERBER .

i

| 4

| ] SURROGATE(S_VALUE)
|11

|

PRIMARY XEY(S_VALUE)

| SURROGATE HIBI A R E A REE - SR EAZEA—F WY
! E S : SURROGATE PHHich S-VALUE W EFEHF XL AEME .
c S-VALUE HFHFHEA -k HEM 1 o

{i B AR S NS R A RS > M
| FoHBREETUEERN RA TR UERR
& E 7 - |




ZERE 'S

rE—ETRANRHNERE
(WEREHRFS ( DL ) ;
@QESEHEFES ( M ) o
MAEREBELY . BENPEERRBRERN TS
EEF—— A B BN EEFCHUEETERBHEAZHAMNM
. B EHERBE ( VIEV) RE5 ( INMEX ) HHEARE
B - ERREEZFEFHEERES %ﬁﬁWLMEﬁﬁﬁﬁﬁ
%?%%ﬁ&sﬁﬁ@%ﬁ@ﬁﬁ(mmmmmmnw),
rﬁﬁ:c@w,sw,ym,mx,MN%%%’&$Eﬂ
LIKE B EXISTS S 4% - RERMU AR ENEBRZEERN
RDB BEFHREFREETFTREEHT Meed EETRESR
ﬁﬁ?ﬁiﬂﬁﬁ‘éﬂfﬁkﬁﬁﬁﬁh #EH IBFF » F7 LA GROUP BY {1
EE - RMARWENREETEXLEBERT (RERER
BB ) -nw%‘m@ SQL 1 F Z 7 ( SUBQUERY ) WWHR » Bk B
mﬁﬁ&T%E%ﬁﬁ B FBENE . MERPFEN
%ﬁmniTm%(MTWMME)=L%§ﬂ%%m=

%ﬂﬁﬁmnﬁﬁ%i%ﬁﬁaﬁﬂﬁ& ﬁﬁﬂ ?@ﬁﬁ%ﬁﬁiﬂ‘
HERAEMEE -

~T8 ~




5-1 RAEEEE d |
BENEHES (2,14, 6) TELERRESE . &
BEACHHAG BERABRACEES . RBER TSRS
LEBEE SAEREEIREARBED =6 5—BE
BRI TRATREREAD; e TRAASERBED
HBRE; BTERBAXBEANSBRE  SLAALS
EEBFINEUARY - SESE—-EXEEA . RAMN
E-ERBHY  RERBEAANANEE . FUAEE
HWRBHH U LA S R AR EEWMS o RMHABCD g

. CREATE ENTITY TYPE

CREATE ENTITY WPERILI AR EZFLEEHA &4 E
ERL RUERBFIRTEBER - SEE—EHEH »
R E M E—EE BN

Bl — :

CREATE ENTITY TYPE EMPLOYEE ;

EHT -'_' EMPLOYEE " SEEP O EBEE - R ELE—E -
ZB " EMPLOYEE " #y ES=BHES » EHER— %% ( ATTRIBUTE
| ) s FHZLTES " EMPLOYEE® " o BRI HEEmBEEE =8 o

Bl |




CREATE CHARACTERISTIC ENTITY TYPE CHILDREN
OF EMPLOYEE;

) E%T " CHILDREN " “‘@%ﬁﬁ%%@i c RERT EA
— I CHILORDY 9 % B2 B AL » B A — R, caruommn o
SGATE %Eﬁgﬁ% %Eﬁgﬁﬁfﬁ CHILDREN® X EMPLOYEE@ —
B4 1 o b$§%ﬁﬁeﬂ*“a}ﬁi f& CHILDREN B &8 % Hf B 1 35
— 8 EMPLOYEE ST # o CHILDREN §i EHPLOYER % 88 477 > el 69 R
RE BB s co B Ll EE % o

ﬁlé‘._ :

CREATE ASSOCIATIVE ENTITY TYPE SHIPMENT
PARTICIPANT( SUPPLIER:S@:3:5,
PART:P@:2:5);

T # —1{H B8 SUPPLIER B PART E_EEBAEIEATRG
SEIPMENT #5 & B8 H o RER T E4 * summe 7 w8
Bish » BEL—EHE surmNte > se B Pe = fE A0 B 1
Bl B SHIPMINT—A-SGATE - SHIPMENT-A-SGATE R 9 SHIPMENT 5F
R LB r A RRHEHE » SGATE iz‘f‘éﬁ A LB %R
B EHNEESRARER . mEF MEE - ERR SR FRH
——%‘%E}b@éﬂ%%ﬁ?ﬁ%ﬁ%%@&i@ﬁ o Wfls .+ sUP-

PLIER. X PART E{ijﬁﬁﬁ%ﬁﬂu%B M2 EFESS S5 o L L

F\-wﬂ—




PR Mg ac BB DL B
@l W

CREATE SUBENTITY TYPE HANAGER-éF EMPLOYEE
PER STATUS;

TE 3 MANAGER ;£ EMPLOYEE E smws&?ﬁZTﬁﬁ%%%ﬁ
T o M E L MANAGER EBH®R - —@%E%ﬁiﬁﬂﬁ%
EHARETRBEEE - Sl > evPLOYEE BB OESER . 5
MANAGER 2 F DEBRE - TREBRI XS THEZAE S »
WHEEEASERERT - FUEZENSE S EH MR &
 BHBOREN . TUKNAR nromEBHEE—2 0 +
EHEECRAEGERS o ( ANDREREMESE - &
WRESEERBEE) - B s B B 4% vanacer B
EMPLOYEE [ B4R o

- CREATE P-RELATION

FIF§ CREATE P-RELATION R E X T B EHN W BB -

BlE :

CREATE.- P_RELATION EKN:FOR EMPLOYEE
(NAME :NAME,

STATUS:RANK);

%Eﬂ%ﬁﬂ EMPLOYEE F&H T —HBEMD EXN o ERN B




Tmm&wmmﬁ@%ﬁﬁs%ﬁaaﬁkmmmm%&ﬂ
CEEN Z o EMPLOYEEG RS THT EN b E—EEEZBER K

— {8 EMPLOYEE ¥ i ogﬁﬁﬂﬂﬁ ERN B ' EMPLOYEE Ef &2 45 & %

BIR RS Pe BB 4S o
+ CREATE DOMAIN

&% .
CREATE DOMAIN RANK

(DATATYPE:INTEGER, ORDERING:"Y"):

% BRI RS B E BB R o ORDERING=Y X
RERBFPLRTULEA D RIEE o ORDERING=N T & 7]
BB AL REEEA D

= CREATE CATEGORY

il :

CREATE SPAN CATEGOgY STATUS FOR EMPLOYEE:
# EMPLOYEE E%EET%%T—@EE ( SPAN CATEGORY

) STATUS o

« DEFING OVERLAP
AN

DEFINE EMPLOYEE OVERLAP WITH STOCKHOLDER:

%577 EMPLOYEE $i STOCKHOLDER = /i fHl E 40 B 17 40 & B0 5

ﬁ-82~




EEHEARE - BFAT ovRLr HBEEE
« DROP STATEMENT
ROPIES AL AR EEESBEERELERE o
il AL :
DROP P_RELATION ﬁKN; ,
ST ey EE BB o AT AR A - B B
4 TR — + B LR A BT B e B A BB R B 10 T
EBED - o
@+ :
DROP ENTITY TYPE CHILDREN ; |
Wi cRILDREN R E2E X ,» WER ECWESE BT &K % H
%o sMBRUEERERAGANB AL WLBRNFHES
EEERMNE; EMBRnEBERNABREEE KT R
EEE R ENR; EHENE RSN ER AT BRES ( svr-
ERIOR ENTITY TYPE ) : BHIf BR EHNHHEELRI LK %M
B oo BT R B B BR 60 R B M A B b BB 2 R BCAM AR
BN EEE SN EEENE— o

5-2 BEREEEST

& ¥ pE P EE £ 3% F SELECT , UPDATE , DELETE X INSERT [




i

B4 CMRENHBEELED > XEBEB  vr
DATE * DELETE X INSERT ﬁ&{%ﬁéﬁﬁé'ﬁﬁ%iﬁﬁﬁﬁ E

F SELECTRI R R B4 - AERNEEB VRN BB S L RS
B UM TS ENREESHERTHDENLURE .
mEE 4~ BHAMT ¢

. SELECT selector

FROM entity type(s) !

{ WHERE predicatel];

UPDATE entity type

SET - property=expression {,property=expré$s£on} _ i

(WHERE predicate]:;

il

DELETE
FROM entity type

[WHERE predicate];

INSERT

INTO entity typef (property {,property})]}

VALUES (constaht {.,constant})

[WHERE predicate}; .
DML £ FE B 71 EHf S = o |
&t ¥t SELECT #5 4 - BP9 52 1 {0 AT 4§ SELECT 35 & 6 % E

. | ~ 84 ~ |




BEEARAN=MBES -

« UPDATE

&4 —
UPDATE SUPPLIER

SET STATUS=10

WHERE STATUS>10;

MESHE -

F+—=:
UPDATE SUPPLIER

SET STATUS=10

TFH STATUS=10 o

* DELETE

DELETE

FROM EMPLOYEE

WHERE AGE>65;

HATFHEEER(23)  LEAABRTT o PS4 LB

¥ suppLiER BB 7 HTH STATUE > 10 MEMAREH i
STATUS &5 10 7 WHERE A F 7 18 ¥] 88 ¥ X ' B SUPPLIER & - |

WHERE\ ASSOCIATION:SHIPMENT.QTY=100;" (
‘ |

4 BT A ZH QTY=100 3§ & SHIPMENT §J SUPPLIER F& # »

Fl+=:MEBRFAEEHBACENETL o

!

ﬁ:?lt




B+ WEES RUTFTHEHET -

DELETE
FROM EMPLOYEE

WHERE CHARACTERISTIC:CHILDREN.AGE(B;

+  INSERT | i . i)
GIFE: BA—-GFAL BA= TN - El=50 |
i Al o il

|
INSERT | 3

INTO  EMPLOYEE(MAME, AGE,CITY) |

VALUES ("JOHN",50,%T.p,n);

B+ : HBA—ME > B3 51 SUPPLIER & Pl PART FT& &
MK » 8& =100 o i
INSERT
INTO  SHIPMENT(QTY) ]
VALUES (100) i
WHERE (PARTICIPANT:SUPPLIER.NAME="S1" AND :
\

PARTICIPANT:PART.NAME="P1");

ERHBRSEECT ISR EETHBEEE (8) 27/ »
BPUEEE LR (ES5-1) o Hdhscowr £HEEE/H ‘
BEBE . '




“"

. , |

BWHEEL : ' %&

TR QFE— SELECTIE 4 o ) i|i|!|

- it

IF EMPTY(Q.<{predicate>) _ : Eh
- | )
PJ(Q.<selector’) | !ﬁH

' CAR( PROTY (Q.<entity type list>)) | ‘M%
ELSE /* with predicate */ 7 ﬁ%
IF EMPTY( DPTOR(Q.<predicate)) M&
THEN /* no descriptor */ ' : : %ﬁ
PJ(Q.<selector>) ﬂu
SL(Q.<{predicate>) oo WH

CAR( PROTY(Q.<entity type list>)) | - MH

ELSE /* with prediéate,descriptcr */ “ﬂ
PJI(Q.(selector)) “
SL(Q.<{predicate)) b@

CAR( S_COMP( Q.<{predicate’,Q.<entity type list> U |
EXENTYPE(Q. {predicate)))) ”m

|

70 it B 71 /S BT 8 SELECT 4§ 4 #57% SQL =h " DISTINCT ” |

a

Hay R BEATRREHALN  EREOREMN. I




SUMMARY OF NOTATION:

PROTY(set of entity types): return immediate properfy relation Al
| for each of the entity types.
EXENTYPE (predicate): is the set of entity types whose brcperty ‘H
| appear in the predicaté. - J
EMPTY(string): is a boolean function, which return T if it is .w

applied to a empty string, F otherwise. i

DPTOR(predicate): is the name of the descriptor in the W
predicate. _ ‘ |
S._COMP(predicate,set of entity types): perform E_inter =~ =~ ’ J
or E_ref or both on some of the relations in ‘ﬁ

the set according to the descriptor in the i

predicate. _ ¥

SL{P): selection of tuples satisfying predicate P.
PJ(A): projection of set A of properties.

U : set union. ' !

B 5-1 | |




¥

EES-1F HMERS-Co° EE-HEBEH LRT
' E-inter I} E—_-Ije.f%__jfj-}_r_lt_er B E-ref WEIE, TRMANEHTE
~inter B E-ref HIRKFRH - BEEE 2 2% B s-comp R I EH
FEHIT B-inter B E-refH KIS .

EEE2

IF¥ (SUPERTYPE-id: OR SUBTYPE-id: OR OVERLAP:) IN
DPTOR(predicate)
THEN E_inter
IF (ASSOCIATION:‘OR PARTICIPANTS: OR CHARACTERISTIC:
OR SUPERIOR:}'Iﬁ DPTOR{predicate)
THEN E_ref

FEEE % 2 1§ THEN E-inter FE R B IT E-inter A
4 B REH %8 K BIED R ITE-inter - (i B Predicate
RN B AR Y RT AN REBN TR ED S
T o MHEN Bref ERHTErel £AE S L AN EEKE
BERT > @Y Predicate P RINELEI AL LA HE
FANAHBAENAXE LT END DA LG A ( SUPER-
10 ) REHEHTT o EE-inter B E-ref FLHAKTHR ». B-

inter WAZELE#TT o M LL 4 &F 2 38 B SELECT 24 BE




REFEE | AEEE 2 BHENEET - URENEBR
TALERTFEN -
BRREBERZNT :
EMPLOYEE s CUSTOMER » ITEM S SALES B/ fEch [, § &
& ;
CHILDREN & EMPLOYEE 4k # E 2iE A ;
SHIPMENT #& Hj SALES R ITBM BERHWE A EBEA ;
SALES “J& EMPLOYEE Z# JOB EEZTE’J?EE‘; o
EMMREDT (KERELBES)

EMPLOYEE o CUSTOMER

| E@ | NAME | CITY | | CS@ | NAME | CITY |

1 |+ NI | T.P. | 116 | N16 | T.P. |

I 2 | N2 | T.P. | | 17 | N17 | T.P. |

'3 1 N3 | T.C. | | 18 | N18 | T.C. |

4 | Na | T.N. { |} 19 | N19 | T.N. |

15 | N5 | T.N. |

ITEM CHILDREN

et et e i A it et e e S B e —

| I& { TYPE ! | C& [ ER | NAME |

—— ——— —— it it e e} — -




SALSE

| S@ | RANK |

SHIPMENT

i+t HHEEAELNERES -

SELECT NAME

FROM EMPLOYEE

WHERE CITY="T.P.";

——p it o

templ:=PROPERTY(EMPLOYEE);

temp2:=CAR(templ):;

tempS:=SL[temp2,CITY="T.P."];

R:=PJ[tempS,[NAME]J;

& o

i+ REEER— BT EEEREEEEANE




SELECT EMPLOYEE.NAME,CUSTOMER.NAME .
FROM  EMPLOYEE, CUSTOMER

WQERE. EMPLOYEE.CITY=CUSTOMER.CITY:

| EMPLOYEE.NAME | CUSTOMER.NAME |

} N1 |. Nis i
| N1 | N17 |
| | i
| | |
| | i
l NS O N13 |

templ:=APPLY(PROPERTY, {EMPLOYEE, CUSTOMER}):
temp2:=CAR(templ);
temp3:=SL[ temp2, EMPLOYEE.CITY=CUSTOMER.CITY1;

R:=PJ({temp3, [EMPLOYEE.NAME, CUSTOMER.NAME] 1,

B+ : REBEAENEELBN WERFEEZ i o

SELECT CITY
FROM  EMPLOYEE

WHERE CHARACTERISTIC:CHILDREN.NAME="N7";

| EMPLOYEE.CITY |

et T ——




templ:=E_re £(CHILDREN, EMPLOYEE) ;
temp2:=CAR(templ);
temp3:=SL{temp2, CHILDREN.NAME="N7"1];

R:=PJ[temp3, [EMPLOYEE.CITY]1];

L EME LR N EN DMOB AT BT
2 » {B 2% CHTLDREN BABII T :

| CNAME | AGE | PNAME |

[ N6 I 10 1 N1 !
N7 111 1 N2 |
N8 112 | N2 |
| N9 113 | N3 |

A i A o S T it Ak i i ek s e bt e

SELECT CITY
FROM  EMPLOYEE
WHERE NAME =
( SELECT PNAME
FROM  CHILDREN

WHERE CNAME="N7");

Fi=+: REEAN HAROSTH -

RBRETE




SELECT AGE
FROM CHILDREN
WHERE SUPERIOR:EMPLOYEE.NAME="N2";

| CHILDREN.AGE |

iy

templ:=E_ref(CHiLDREN,EMPLOYEE);
temp2:=CAR(templ);
temp3:=SL[tempg,gMPLOYEE.NAHE="N2"}}_

R:=PJ(temp3, [CHILDREN.AGE]];

Pl=+—: REEEELNAERWER -

SELECT RANK
FROM SALSE

WHERE SUPERTYPE—JOB:EHPLOYEE.CITY="T.P.ﬁ;

| SALES.RANK |

~ Of ~




templ:=E_inter (EMPLOYEE, SALSE);

temp2:=CAR{(templ);

temp3:=SL{temp2, EMPLOYEE.CITY="T.P."];

R:=PJ(temp3, [SALSE.RANK]];

1 Ll sQu R fy SELECT #4 1T H I A& » Bl 4 #8 SALES & EMP-
LOYEE BRGNS EMETESETFLED -
i+ HEFHERENEEENEH -

SELECT RANK

FROM SALES

WHERE ASSOCIATION:SHIPMENT.ITEM.TYPE="CAR;

R ———
| SALSE.RANK |

templ:=E_ref(SHIPMENT, ITEM);
temp2:=CAR(templ);

temp3:=SL{temp2, ITEM. TYPE="CAR"];

R:=PJ(temp3, [SALES.RANKI1];

%%%MSMEMHmmﬁéaﬁ,mﬁg$Eﬁo

'-.-95—-,




,
R o
SALES ITEM | SHIPMENT

| S# | RANK | | I# | TYPE | | SP# | S# | I# | QTY |

'z | 10 1110 | SPORT | 113 12 | 10 | 100 I

'3 | 20 11111 cAR | 18 [ 2 | 11 | 150 |

4 | 10 | | 12 | COMPUTER | 115 13 1 11 | 150 |
SELECT RANK ’

FROM SALES
WHERE ' S# IN - ' . ' |

( SELECT S#%

FROM = SHIPMENT

WHERE I# = ' U

{ SELECT I#
FROM ITEM

WHERE TYPE="CAR")):

FA-+=: REELZBLOHAEEFTRHAEHINE |

H o

SELECT QT¥Y ‘
FROM SHIPMENT

WHERE PARTICIPANT:SALES.RANK=10:; ‘




.. .. ]. SHIPMENT.QTY |

]\ ‘ temp2:=CAR(templ);
{ ' ' temp3:=SL[temp2, SALES.RANK=101];

R:=PJ{temp3, [ SHIPMENT.QTY11;

M P B SQL BYSELECT AR T IEEFEN o

b

| |

: templ:=E_ref{SHIPMENT, SALES);
| |
; {270 SALES s SEIP il = +=FFim o

SELECT QTY '
FROM SHIPMENT ‘

WHERE S# IN

( SELECT"S# |
FROM - SALES

WHERE RANK=10Q);

l
J




!

A=+ : REBEF—EEHE  HEE 150 ¥XEMR
etz HEEHNER

SELECT RANX
FROM  SALES
WHERE (SUPERTYPE-JOB:EMPLOYEE,CITY="T.P,"

AND ASSOCIATION:SHIPMENT.QTY=150):

R . -—
! SALES.RANK |

' 10 |

templ:=E_inter (EMPLOYEE, SALES);
temp2:=E_re £(SHIPMENT, TEMP1) ;
temp3:=CAR(temp2);

temp4:=SL{ temp3, EMPLOYEE.CITY="T.P." AND

SHIPMENT.QTY¥=1501];

R:=PJ[temp4, [SALES.RANK]1:;
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ETEEAENED c EEETAMATEAENTAF 8
EE R AN ENEERAEEE R HAEN AR
 ENCAESEEAETLERSEEEANREER > U
EEMzEHSENE; SEAANAREER HAET
MBEAGSEREHE  FREERATHEERT ERLE
. RS ERENDAEATENGRE  BMIMFEE-
A EE A AT EEENE CREASHGELER
FER SRR MRS Y BARMBERSE - # A

~ 00 ~




f

EEHOR S —BRAEBEREENNENEE . EWE W
HAKEBT EREEHNED

BERAEYH BT IRE , EREEE— LEEEA
W e o |

@ EERERERED  cEARMBE T IERES
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ENEESHAEET BMABEENERRLER M -
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B &% —
B DL syntax
{DDL-statement)::= {create entlty typg)
I {define dqmain)
| <create P_relation>
| {create category>
| (define overlap)
{ {drop-statemenkt’
{create entity type >::= CREATE ENTITY TYPE 1id;
| CREATE CHARACTERISTIC ENTITY TYPE
igd [(:{multiplicity»] OF id:

!} CREATE ASSOCIATIVE ENTITY TYPE id

© -~ “PARTICIPANT( { ¢ participant_spec) } );
l CREAfE SUBENTITY TYPE 'id OF id PER id;
{define domain)::=DEFINE DOMAIN id (DATA-TYPE:(datatype>;
ORDERING:<{yorn>):

{create P_relationd::= CREATE P_RELATION id fOR id

{ { property_definitien_list >);
{creata categoryd::= CREATE ( SPAN ] CATEGORY id FOR id;
{define overlap»::= DEFINE id OVERLAP WITH id:;
{drop_statement>::= DROP ENTITY TYPE id: .

|DROP P_RELATION id:;

(participant spec)::i=id:id{ :[({connectivity>]:{<{multiplicity>l]

{yorn>::= Y | N
{property_defenition?>::= id : id
{multiplicityd::= INTEGER

INTEGER

{connectivity>::




- I ML syntax
<DML-statement>::= <(select> } <update> ; <deleted> | <insert>
{select>::= SELECT <selector>
FROM id_list
[WHERE <predicate>];
supdate>::=UPDATE id
SET id = <exp> {,id = <exp>]
[WHERE <predicate’];
<delete>::=DELETE
FROM id
[WHERE <predicate>];
<insert’::=zINSERT
INTO id [ id_list ]
VALUES (< constant_list »>)
{WHERE <predicate>];

{selector’::=<proper_spec_list>

{predicatedi:= (<{predicate> <(boolean’> <(predicate’)
i [<descriptor’]{property-specr<comp-op>[<{descriptor>]
{property-spec>

H [<descriptor>)<proberty—spec)<comp—op><constant>

{descriptor?::=ASSOCTATION: | FARTICIPANT: | CHARACTERISTIC: | S\ “ERIOR:
| SUPERTYPE-id: | SUBTYPE-id: {OVERLAPTYPE:

{property_spec>::=id | <entity_spec’>.id

<boolean>::;= AND.

<qomp-op>::= = ! Yz by b o= b ) (=

<entity_speec)::zid | <entity_spec>.id

{expri:= <{exp> + <(term> | <exp> - <term> ; <{term>

{term>::= <(term> ¥ <factor> | <(term> [/ <factor> | <{factor’>

¢factor>::= <constant) i {property_spec> | <lexp}>
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