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GROOM(Grammatically Represented Object-Oriented Data Model) is an
object-oriented data model based on the formal grammars. Structural
requirements of the object-oriented data model such as complex object, object
identity, class, inheritance and overriding of attribute definitions are
incorporated in GROOM. The structure of an object is defined as a class
schema using a set of production rules and the information of an object is
represented in the form of a derivation-tree over the corresponding class
schema. Super/sub relationships are defined based on the condition that the
related class schemas satisfy.
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@ENGINERR=<(N ;-{EMPLOYEE})U

{ENGINEER} A {,0,,C1,ENGINEER,(P ;-{R1})

U{ENGINEER—CLASS NAME SPOUSE
SALARY SUBORDINATES DEPT
SPECIALITY,SPECIALITY—String}>

@MANAGER & @ENGINEER{

@EMPLOYEED TR T AXX =T THY.
@EMPLOYEEDEMER MK L T3, <1,T1
> <1,T2sl3, &4 . @EMPLOYEEL
@MANAGERD T > X4 > ZADEETH D, 18
LT, T2, 2hEhlE 2, B4 ICRTEEAK
TH3d, T, <1,T2>13@EMPLOYEED 1 >
A ADERTHHY . LITORIC[ERE D
(2)DEMPEIL TV 3,
rename(project{T2, MANAGER—CLASS NAME
SPOUSE SALARY SUBORDINATES DEPT),
MANAGER,EMPLOYEE)

=VALgempLovee (1)




MANAGER

“regular” . "Director"”
"John.- @EMPLOYEE 4
_-@EMPLOYEEZ

[DNAME]
ITY

“Network"” "LA"

4 MANAGER# 7Y 1 7 FO#HHAT2

EBIC, VXXX - TOSEMK
(muttiple inheritance)DF £ 7R ¥, LITD I35 X
2 % —v@EMP-MGRIZ@MANAGER &
@ENGINEERD T IS XAX—TTHY,
@MANAGER & @ENGINEERD RILIE 7 % #iK
T3, 4
@ENG-MGR=<(N {-(EMPLOYEE})U

{ENG-MGR},A ;,0,C4,ENG-MGR,(P {-{R1})U{

ENG-MGR—CLASS NAME SPOUSE SALARY

SUBORDINATES DEPT RANK SPEGIALITY,
RANK—String, SPECIALITY—String}>

5. #7917 MRFSE

SITR, ATV MIHTEIMEYE - B
5175 RFEEEGROOM/PLEIRET 3,
GROOMPLIE, 1DDFT Tz bHBWIET
DOFTI 1 bREREETIEEEEFNOES
P55, GROOMTIE. & SKELIRESE
ERH#TIFETH Y. GROOMPLIEZ I S
DLUOSEREERT 50O THEELTD
HWHERE S,

GROOM/PLTIE, /85 A—2¢ELTAT D
JMROD/ - FE$BT/ — K7 KL X(node
address) W EE T IHEFI H D, TDLd,
EFFAT VI PRICHTIIZ—UKREER
L. ZOFT/—FKPRLAETEHRT 3,

[E$H10] #7V17 bRUCHTEIIZ-TK
unique()id. KIT 2R T 3,

(1) unique()id. tEAUIBEEHD,

(2) unique()®/ — KD I NIIE, KRD(2.1),
(22) & WHEE NS,

(21) WD/ — FnOSANNPFRE/ —FDT
ANORTEETZHE. /— FnlClisT 3
unique()®d / — KD F NIV &1, ET B, 1BL.
. NESANMHEETIRB/ — KOED» ST
BO/—FTHBZEERT,

(2.2) D/ —FnDIAMFRE/ —EDF
NNVDRTCLZ—-T7THDIEE. /— Enlldis
T Bunique() D/ — KFDIXNEIET B, O

RIS, FTV2 T MRD/ — R EEBET S/ —
K7 KLAREET 3,
[EFEI1] ATz 7 RO/ —Fn&BETS
J—FE7 RLAIE. uniqueic T 3IR/ —Fd
5/ =Kot 3/ — RICEBNX LD/ —
FOSANLRNTH B, (]

GROOM/PLOBEFI., # 7Yz 7 FOME
¥ E . ATV bAROMAEY - BHRICHE
Ehd, ATV MNIHTIREFES TV
7 MRICHT 3 FEF & 25 BB,
GROOM/PLL NIV T I3 ETABROBIEICE W T
—IC IS A X —TIRICED AW TV
TR BEOhBZEE2FTEHTHB, Ch
B, FSH¥I L aMBORPTRFELET
— & ~— Z iRk (inconsistent database state) Dt
BREFTLILEZBELTRALTH B,

5. 1 #F7Vz7 b h0OBEE
(1) get-object-tree(CNAME,OID)

7S5 ZZCNAME AR IS AW STy
MRBFOIDHIERT 54TV 12T bKREET,
(2)  value-to-object{CNAME,COND)

75 ZZCNAME% DV 5 A 5 &%
COND%BRETHATIV17 FOESERYD. &
DEASNERRBEREETHI XX v 0BT
BT, T T. CONDIZ 218 /- 13 BBR G
DHIBAMVZ M TH D, 2BERHBE</—-FTF
L, BREET. >TEREh, /—-K7FL
ADET /S — KRB DEREIANNE
LTHESL., D, ZTOF/ —KOINNWEHEED
FEOBMRBEF TR &G ERT, BREEF
2, matrem g eSSk S, BMIASMY
B</—F7RKLZ, BIEGEEF>TREN, /
— K RL AT/ — FOEFEICET &G ET
¥, BIEBEF I3 existent","nonexistent" £ &
A, ThETh/ — ROFEE. FEFEEERT,



(3) get-obect-identifier(SID)

2% v BBIFSIDART XX v BT AT
T MDATZ 7 FBAFEEL, X%+ >
BROFTZ 27 bEIBT EOCHED B,

5. 2 ATz bOTEH
(1) create-object(CNAME)

TS5 XABCNAMER DI S AICBT 3T
I MEERL, TOA Tz U FBAFER
To AT FBAFHPERTZH T2 b
KiE. IR/ —FDO&HPBESB,

(2) drop-object{CNAME,OID)

73 AZCNAMER DI ATy
FRBIFODEFOA TV 17 b EHIRRT 3,
(3) change-object(CNAME,OID,NEW-OBJT)

75 ABCNAME (5D S XICBT B AT
=7 MEBIFOD A OF TV 2o b T U
7 PRENEW-OBJTICEH T3, ZOF, F7
217 FARNEW-OBITH V5 X X% - EHIC
EONBHIIFFIvIE&NB,

5. 3 #T7T1U FROMAE
(1) get-children-label(OBJT,NADDR)
7127 FPROBITIEHWT/ — K7 KL X
NADDRM 6T/ — FDF/ —FNSANILDOY R
hEERT,
(2) get-children-no(OBJT,NADDR)
37V PROBITICEWT/ ~ K7 KL X
NADDRY» 8T/ — KDF/ — KD EET,

5. 4 TV bAROEH
(1) insert-node(OBJT,NADDR,CHD-LBL)

FFV U PROBITICEWT/ —R7RFL X
NADDRSHET / — FDF/ —RELTSIAN -
JZX FCHD-LBLOE I NI D/ — FEIEA
T3, /— FOBAEME, BICHEELTVWER
HbEDF/ —FOEDUNBEL B,

(2) delete-node(OBJT,NADDR)

FFT 17 FROBITICHEWT/ —RFP FL X
NADDRH3EY / — F IR/ — FE&ET3HHAE
HBR T 3,

(3) change-label(OBJT,NADDR,NEW-LBL)
7TV bROBITICEWT/ —FP KL R
NADDRAHET / — KD 5NV #NEW-LBLICEE

T3,
(4) move-subtree(OBJT,NADDR1,NADDR2)

ATV FPROBITICHEWT/ —FFP KL X
NADDRID#ET / — FORHEDF/ —K&L D
&2/ = F7 KL ZNADDR2V#8F / — R %48
/= RETHBAKRERET S,

(5) copy-subtree(OBJT,NADDR1,NADDR2)

AT 1T FPROBITIZCEWT/ — KT KL X
NADDRIPHET/ — FOJZRLEDF/ ~FEh D
&I/ —F7 FLANADDR2H$8¢ / — K %#1R
/= RETHIBAIKREENT 3,

(6) reorder-subtree(OBJT,NADDR,
NEW-ORDER)

FTT 1V FROBITICEWT/ ~ K7 KL X
NADDRAHET / — FOF/ — FOEV % SN
DIFFEHIEH» SNEW-ORDERE LGB L HICE A
%, NEW-ORDERDEIFNNEF/—FDIAN
WTHBN., F/—FDOINLY
NEW-ORDERD I NI TH B3 LB LW,

BE5C, #7227 bRICHTIEHEHETFTO
RANOEBHIERT,

[\ [\ [\
/\

C D C

(1) insert-node(T3,[S,B},{C,D})

(2) delete-node(T3,[S,B,D])

(3) change-label(T3,[S,A},E)

(4) move-subtree(T3,[S,B],[S,E])
(5) copy-subtree(T3,[S],[S,B,.C])
(6) reorder-subtree(T3,[S,B],{E,C})

7T bAROEHH



6. BHYIC

KRN TIR., MREERBRETEIF TV
rMERTF— 42 EFIILGROOMEREL 7=,
GROOMIZEIERIN T — 2 EFNOBMEHA D
EHIC, ATV MERF -2 ETFNOEBEN
B (A4 TSz b, A7V FRBIME,
IS5, WK -BESGE) FBET 3, A+ 7Y
17 FARIAREE S AR OBRBIRICIA T,
AT R RAS DAL ATV Y
FREOBBRLRIBTCES LI ICHIRI N TW
3, CO&ED. GROOM%EF 7Y 17 bOIERIE
WIS T RBELEY, EHLOHE W EREEL
Tw3,

SHNJPHEIF. (1)GROOMIZA Vv FEtZ £
HFAL T &, QEHEBRML EDOFIHERDIR
. Q)EKEMAS L EENORE L TONIERD
¥, Q21— - BHF-2OREE EBT
5h3,
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