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Abstract

Almost all data modelling facilities for object oriented data models are based on
object oriented languages where concepts of class methods and class variables are
used.

But traditional data modelling facilities did not need these concepts. And there
are problems if these concepts are really necessary. On the other hand, by minimizing
the number of necessary modelling concepts, we came to the conclusion that the class
method and the class variable are unnecessary concepts.

In order to eliminate the class method and the class variable, we have to regard
meta data as instances of classes one meta level higher up, which forces us to use
infinitely many meta levels.

This paper clarifies the basic structure of an infinitely recursive meta data struc-
ture using set theoretic representation.

Keyword:JDMF, data modelling facility, object-oriented, regularity, class method,
class variable



1 U

BE, BAKHIEINTWEF 7V 27
MBI = R—RACBITBF—FETN
Bk 7Y 2y MERMEEEECLTY
LHDWFBAETHLER DN, £CT,
Smalltalk/V[4] E0 A+ 7Y =/ MEMER%
BTHBEZITARAY YR, 25 AEREW
RSV HFEL TV A,

L L. GERDF— % EFIVBRETIZED
BELE X IBICLEE LTuRP ol £C
T, BT — 5 EFVBRRORE L T U
Kb, TRLEDTZFTAAV Y F, 7 FAK
¥ ) ESIEFVEBR ELEART R L
W ZENHBEITE D,

—F. BHEF — & EF VBB E DB,
=) v IBLEOFRMLE T RbRITES
BWEWIEINDH D, FERELTVWALE
B, P-4 EF VRO ET) VBRSO
PRDET AL VI BERRET AL, 7T A
AV v R, 7 ALEEOBSILT LOLE
TV EW ) FERICE o7

CORBIELLOICRATY 27 MiTxt
LTCAZ A7V 27 MESEEAL, A9 F
PO VA F TV 2 VERRA VY AS VA
LRZE LI SHITABILEID A VATV
ZAAV YR A VRV AERITOBSTT
— 7 TP VAR ERER T A BN TERE 2 5,

CDEIEBWETHEF TV I PIF X
KHTAA TV M ISAIFTRA ATV 2
ZVYISARIFARLNT ATV 2o M T T
AT TRT G R LEZDBRIEVERIRIC
PEY R, F— 7 BT IVERRE H AN L
AEL#7) LECEL NI,

AU TIE, S ORRE L T IDMF-92 7
— % EFVEEEE (LLT JDMF LB8)[1] 2 R7
EEI, TOBBOBRIIDHHEAIT—ID
FAR A % —IEAROMT 245 TH
LT Do

2 JDMF CEER

AL CIRA 7Y 7 MEmIciEER S h
7= IDMF 2 EARPH/L T B0, &
¥, FORBRICHELTHELZ2EEEIT ),

JDMF KBRS —fye 7Y =7 AR
WBIBEALAVAI VA, ATV 27 V25X
3. %n%‘n%t:!mm'c‘l") tgéwﬁi 4: 4
ALBEHOLTWE, ThICED, A VATV
A, ATV 2y b2 T AEROMIEETRE
iz nait—j- Z’E?ﬁ‘? x5,

AVAE VA ATV 20 b
75 A yiBL TV A,

TEY

ST AVAY VAR LTA TV 2
FOOGARFEERDENIDIR, TFITHL
TAYF—FhEXTHIELA—DHDT
HHEEZOLND,

Frm, P8 EFVEBERUA TV 27 b
fBRIC BV TORML, FMEOBFRIL, RED
SLEaINL LI PRICE 0TS, OF
b %num@pﬂ"’i‘%ﬁﬁ‘”fi’?t /j(@ﬁﬁ
3332t’§‘%$73"(‘% 5o

SR ¢ R PULL 72 DIFEGE
yThbo (FEMyZILLD
DIFEFE z TH Do )

zCy

Lo L, EEHEEULTWAEDIEHE—
BHTRZEETHY)., BEZEBAELTEX
BLEA TV 7 MIEALIIRR2HBDT
Hho ATV I b FTAREDOHDA VA
¥ UANER, ERLTHA TV 2o b T
ABHFREDLRVL, A VATV ADED
AVRIVARAY 9 R A VAT v AEHEN
Bhbolzb LTHA VAS VYV ABEWEDLA



ﬁ?m&woboﬁ&%%r%aﬁaﬁﬁé
B, HOHRETE LRI ESTRICHER
BAPTWAESD» S,

IIT, dHILL FLIESRHICA VA
FUVAR FTV 20 VI TRAEEXTH B
51, HINRMRDOH HREEDIRRELERH
FTHEF—SEFNTOF TV 20 FEFER
4 Object L L, 7V 27 v o T A&Hk%
Object* T 5o THE. Object 13+ 7V =
IV ITARLEXILNBDT,

Object € Object*

(1)
Lhdo LU, Object*idd 7Y =2 b &
EDES Object DEFEA L DEZXLOND,
ThHE

Object” C Object (2)
EBVIERTEL, ZORK (1), (2) »5H

(3)

L7, Object LVIKFRETEHEZE
FLLTELI LI5S,

Ld L. BEDEESRTIE. ERIME
(Axiom of Regularity)(5}[6]

Object € Object

Va(a#0 — 3z € a(zNa=0))

7T ERRHRL LTwA, Thid K (3)
CRFETAI LIPS, THE, 2ED,
JDMF-92 % —BR§ L CHEATRMITE 2 BRI,
Eﬁﬂﬁ%ﬁf’é&w%mm%%xhoi’& 5
Vg

COMBEAREEXLIFICLY, (KM
¥ —EIBRETAEILL o) P EF N
PR % TR ICEST L L CHLY IR BT
BB b,

3 ENNTF—2ETFIVEEEE

VERLOEF VRSO A2 FIFATAH
WKL D EFNVOIEEMEKEHO T LS

2y A7V 2 b eASA TV 22 POBR
*RETARNEPNVEBATS, FLT,
FNNREDREZECERDITE OO TS
F—FEF VRO LEOBEL LTH
ETHBELYHLPICTI2ENFENTH 5,
= ZTCIRARL LT, R LFDbITY
55D LIPOIEEICHMEF TV 2 b L
WO IR ERT S, EFNVOERICE: -
T oL DS WEE % ol L F %
bDOEMFTMATHTIERWEEZ b,
AT 2y i, WNREREF—5
EFVEBETERL L) & Lok, SRR
D ADIHR%E T -5 EFMAITRET 5D
OO ETHY, FREFRIFZI DA T =7
ATV 2l FEOBENOK oTWA L
Th, #LT, NREREERTHT7—5E
FNVERETDA 7Y 27 b eth%k Object TH
TLDETH, BIEEFERC, 547V
b HLT, FDASFTI 2 b (4
TV 27 b T R) RF X BRI o ORRIC
AT TRTE LT B, T2, BIELFERC,
HEE BT 2 B ICEAROTLT LAV,
EARMLRHRE LT, $RTOF TV 27
MIZIDA VR Y AELTRT AT A
L, BldhsA 7V 2 PEERT O
BUTEDISA(AIFTV 22 ) k2%
ZREELT, F0OF TV 22 MIEDS T
ADA VAT VAL LTERIRDbDET
Bo 77, HHEALD 72D ITAFR L TIE Object
OHRDEED Y TR z, y2FEZ IR, 2 C
Y,yCez,zeNy=0DVWTIhhrTHILI L%
Btk LT 5,
BT — 7 7 VI LR D&M £
Ly BRUTO&EBEEH/THIDET S,
Object*\ZENEHFWMADPD I FADA ~
A VAT TRZE LRV, BTV
7 + 7T X Object™ DHFAE L T Object* i
Object™DA Y A ¥ v A&z b, FREDER
EITRTOATI 27 75 20 LTHAL
TAHELIKEZAEL, TV 22 052D



RS Object, Object*, Obect**, - - - HEFAE
LT, ROBRIZ2 %, 28 (1) L RfkOR
HiZL oT

Object™ 1% Object* ™ DA VX 5 ¥ 2 (4)

Thbo (n = 0,1,2,---;{BL Object® =
Object LT 5,) Al

Object™ € Object*+1)
DBERILT B,
HIEE (3) L EEDHEAICL D
Object* ™V Object ™ D72 5 X (5)
Thb, HIb

Object* ™) < Object™

BHILT 5,

FTIV 2T VN ITADOBA VAT VA EE
BT 5 newkEX Thb, BIRIEFTY 22
b2 9 X Employee {3 LTEDA VRS ¥
A Ohta & HBT 51713 Smalltalk Tl

Ohta := Employee new

TdHbo KELTIL Object* ™ (n > 0) DE
#HD S Object VDA VA F ¥ RIT new¥
EoTERENEA VA F VX g1 Object*
DERTHHLEZLND, HIL

y € Object* "+ DB,

z =y new
Ll bid
z € Object™

newld polymorphic T L~VIZ & BRI T
RHDEPRL o7 REFET S, 2T,
Object* " DEFE~NED newr, XoT 54E
WD EEIFIT newn b EL T EITT B,

new*™ 1X n DUYTITH 53, TR L
ZIBATENET LY. ChlSicd P-4 ®
T VBB DR L DIERE I & o TR DA
bbb,

E 70, AL TIREHALD 7201k Dy
B <o

o B3RO E I IEREINT ¢ 1
y N Object*"+1) = §
E¥ 5,

o Object*™™ ¢ Object* ™ (n =0,1,2,..+)

Object DA Y A F Y AEZFLTAY v |
delete WEZTEINTWA: ¢ € Object D&
&, 2 ICAY v N delete 365 & z DA
T—8ETNVPOLHELESNS, 12 L &
LT Objectxn(n =0,1,2,--) 23 BETH =
EIXTERV, XV v Fdelete THLTI R
BAHT b 7= 5 & F VBRI L DRI
L o THDHF O Z &b b, B/ —
¥ FVERRIZK DME % 72§ Object &
5,

Object ¥ n D Object*(*+1)

(n=0,1,2,-- ;4L Object*® = Object)

Object*™ € Object* "+ (n = 0,1,2,--+)

Object*™ € Object* ™ (n = 0,1,2,--)
WAL L2\,

4 HEHFIET— &2 EFILBEE
BfR7— 7 EFNVEL DL DEF VRS

FEOT— 5 TR ENE 7V DMk

b LTELBEI RS &) EEHITR
To LS EBREINT— 5 EF SRR
INT— & BT NEREDRIE L LTk BHES
HATE, HOPORL(FETEF—4E
7 IVEEER L O BRE BN T — & £ FOVEkEE
EEDEELE VI AE TS T BRI T
& LUREM AR,



My T— 8 EFIVHEREL WhhAMHEFEER Object*, Attribute, SuperSubRelationship
THEMOMIEEL, CAF—FEFVEVDh DRERERT %,

NANBRMROBREFD D DHEL <&/
FT— Y ETFNVREEEORBRILE LTEXAE
N DH T EAVHBEL 72,

R, F—FEFNENVIFET, 74
EFNVEBRES 2 VWIRIEHTF -7 EFVOVT
NPETRTPH LFLS 2 ) 7EHE R
T ol eh & b F/NE PV DEEAL
EVWIRFTH—TELLVIENSDD,
BAMTE 2 FoTVBEF—FEF N EW
IMEL ) FLABLTVEEINVL 2,

(Bl JANT— 5 T NVHEEEDP HRBMRT— 4 £
FVCEM LT -5 EF Vst EH T
5,

CCTHBLT 57— 7 7 VEERRIZIER
CHHL T -5 ETVEETH D, A7V
7 b2 5 ADMITBER OCPLEIRD 4 % 3&
HTEadbnel, 2V vy NM@ELTRA T
T2l V5 AT newr FEoTIEWANEFD
DAY v FidEZ2wdbnE Lz, #LT,
BN =8 EFVEEEDA 7Y 27 b L R
T—FETVDLY T AT ANFE—DLD &
LTwh,

9, BEE ORI, A7V b
F A Object* DA Y A5 » X Attribute
BT %o KIT, VHEBRE R TAIC, ik
NATYV 17 b7 IR Object* DHRIZA ¥ R
% VA SuperSubRelationship % KT 5,

Attribute := Object x new
SuperSubRelationship := Object ¥ new

&name ;= Attribute new

&class := Attribute new
&primaryRelation := Attribute new
&domain ;= Attribute new

&super := Attribute new

&sub .= Attribute new

&class ;= Attribute new

Z T T, Object*, Attribute, SuperSubRelations

2y FRENEK?, 3, (IR TBHEDER 1T
72 9 ERIERS,

Attribute € Object*

Attribute C Object

SuperSubRelationship € Object*

SuperSubRelationship C Object

LV RIRAH B DT, £2,3, 4DBM&name,
&class IZ[E—D b DERLTVB ET B,

INT, F—¥ EF VX ERT B0

RS TED, TRINSHE2 3, 41
RULIET— 9 7 VEER R L T 5 &
BE xRV, 2T, 2OMEE1T2 ). 1B
L, CCTIREFEIO—ERICHL TORR %

)‘Zrll/z:o

C O T, Attribute,SuperSubRelationship
EL 5 ED Object* DA Y AT VA THED
by, ENEFNIGALRALTILNTE L,
DF N, FNFNRIRIE Object* TEFZES N7z
AVAG VARV YR TH DB newr kD, #
NENDA VA Y AEERTHILHTE
bo T T, Attribute IZIF LT new® %D .

&name.&name := &name
&name.&primaryObjectClass := $$Object

&name.&domain ;= $$char
&name.&class := $$ Attribute



%1 o7 —-7 7 NVE

Part Employee
P# | PName E# | EName
101 { Bolt 401 | Ohta
102 | Nut 402 | Suzuki

= DR L TR/NT — ¥ £ 7 VR £ 155k
fbFarckickh, F—F EF VRO T—
SRE OB AR T D LM TE B,

5 RATF—2ETIVERSG

MNETERIN-F-7EFVERLAV
T RIDCATF— 7 EFVEEREITTR )0

Part := Object” new
Emplpyee := Object* new
P# := Attribute new
PName := Attribute new
E4# := Attribute new
EName := Attribute new

CNTEHENTEDT, FETHRKL
BT — % EFNABEREIT ) o BIEFRRL
ROB U CENY, TMEBERICBEL TERE
nFE3, 4~BET 5,

P# .&name ;= P#

P4t .&primaryObjectClass := $§ Part
PHt.&domain := §$integer

P# &class := $$ Attribute

ZOR LTIEF - R—2 2 F—¥5 &
FNRERR IR T A L ST E S, R E
W olFTawEK5, 6, TWRT .

6 F&H

EFY Y /REOFRLE V) BERUKT
HILICED, FFTRRAV Y FRUZ FAK
BOBENLT LOLETRENVI EEIRL
720 FLT, SHODESENNBR S LI
I OBERINLRNT -5 EF VIR LEA
L7ze $72y F—F EFNVEBELIFENATY
YD, ST THRULRADATF— 77V
BEOALE LTHATED T E%RL, £
DF— & T VHERREME o TR S W AILH
-5 EFNVHER LS N T — 5 EF IV
BB b LTELND T ERRLT,

Lo L. —fIcF— 5 EF VDT DRUS
7= EFNORELE LTIRD IR FHT
X B0 ED POERN L EMFFFHR T2
Vo F7m, FOREBMLICEALTH. Kok
BRBNEERBLTHS ),

HABORBERI ST ERST LV I E
I & D BT — & TP VEERBVSEA T E /2R
THHH, D2 OOBERICEHRNITENDS
HHrrBbhbd, COBVEEDLELSHE
DRFL2BTHD ),

BT

AR EfT R ChizY ., HRLHERETR
WK IEF— I R—-AVATF AL I T OHE
B, FLTHEARCHL TERLHERZH
W IR A BT R# OB ER L
i‘?-o ’

ZE R
[1] HASUSG4: JDMF-92, 1093

(2] FAREA: 77— FEERET) VT
ETSE Y A 7 A IMDSS 122 TIEHRIL
LT — & N — 2 JfFE4 92-8, 1993,

[3] Bjorn,Michael, 8 B/ Virtual class-



generation in visual languages, THHLIEE
FRT -5 =2 Hf5E£,92-10, 1993.

[4] Smalltalk/V Tutorial and Programming
Handbook, Digitalk inc., 1989

(5] Hbdk: AEBNELTR, BRSE, 1982.

[6] Jech,Thomas: Set Theory, Academic
Press, 1978

X 1: #EROE



* 2: KL Bl (a)

Object*
&name &class
Attribute $80bject*
SuperSubRelationship | $80Object*

£ 3: BEALDBI (b)

Attribute
&name } & primaryObject Class I &domain [ &class
&name $$0bject $8char $$ Attribute
&class $$Object 880byect* | $$Attribute
&domain $$ Attribute 880bject* | $$ Attribute
&primaryObjectClass | $$ Attribute $$Object* | $$ Attribute
&super $$SuperSubRelationship | $8Object* | $8 Attribute
&sub $$SuperSubRelationship | $80bject* | $8 Attribute
K 4 FHALDBI (c)
SuperSubRelationship
&name I &super I &sub ‘ I &class
$1 $8Object | 88 Attribute $8SuperSubRelationship
$2 $80bject | $$SuperSubRelationship | $$SuperSubRelationship
$3 $80bject | $30byect*
$4 $80bject* | $80bject**
85 $8Object*™ | $80bject™™*




x5 ISHT—9 EFVEEOH (a)

Object*

&name

| &class

Part
Employee

$80bject*
$$Object*

% 6: JBRF— 5 EFVEEOH (b)

Attribute
&name | &primaryObjectClass l &domain I &class
P# $$Part $8integer | $8 Attribute
PName | $$Part $8char 88 Attribute
E# $8 Employee $$integer | $$Attribute
EName | $$ Employee $Schar $$ Attribute
£ 1. AT — 5 ETVEGEOH ()
SuperSubRelationship
&name | &super | &sub &class
$5 $8Object | $8Part $$SuperSubRelationship
56 $30bject | 38 Employee | $$Super SubRelationship




