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Implementation of Schema Versioning in an Ob ject-oriented Database System

Keishi Tajima Kazuhiko Kato Takashi Masuda
Department of Information Science, Faculty of Science, the University of Tokyo
7-3-1 Hongo, Bunkyo-ku, Tokyo, 113 Japan

Schema versioning, a function to manage multiple versions of a schema, is important for object-
oriented database systems (OODBSs) because methodology to design schemata of OODBs has not
been established while many alternatives exist when designing schemata of OODBs. We are develop-
ing the system which realizes schema versioning using two mechanisms, the extended bi-directional
inheritance mechanism, which manages the sharing of data among multiple schema versions, and
schema hiding, which provides each users with different schemata. This paper explains the schema
versioning using these two mechanisms and describes how these twe mechanisms can be implemented.
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function Dictionary(C : class):set of method;
begin

Dictionary(C) := searchMtd(C, emptyset())
end;
function searchMtd(C: class; searchingPath: set of class):set of method;

var result: set of method;
begin

result := ImDct(C);

add(searchingPath, C); {add C to the currently searching path}

for ¢’ € ImSupC,,,4(C) do

if C'¢ searchingPath then
result := unionMtd(result, searchMtd(C", searchingPath));
for C' € ImSubC(C) do
if (C'¢ searchingPath) and (MtdUpwd(C,C’) = true) then
result := unionMtd(result, selectMtd(C, searchMtd(C’, searchingPath)))

end;
function unionMtd(a, b: set of method):set of method;
begin

{This makes union of a and b with excluding methods in b that have same names as any method in a}
end;
function selectMtd(c: class; aSet: set of method):set of method;
begin

{select methods that depend on only attributes defined in C}
end;
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Y ARWIcT REFURTH 2. T, COEBEHOLEVA— FEBERLTY—FT 25T 3
E BAOHOA—PTRIL 2 7 AT EDLEHS, TOBROEMUBEICY —FF BEEDEAED X —r—
Ty PCAoToRE, oMY —F2H Cexlis. Hlil, H4(b) ofloge, M5(b) o
Y9ZBAVvARZ Yy AP —F RO bNS.

4.3 RF—vO—IRREEL

Ha—YF—FORXF —< O—IREHOBWHICOVTR, 2~V —BICHEADL AV v Fh—F 2Ly
AZYARYF—F A2 MBT 2L THEBETE. 0D, Fa—YF—HICAY vy FHF—FAZXF—TF
Ny AVRAEZVYRF—FARATF—TAERENRD T T AT, O I— Y P
Dictionary(C), Extension(C) ZRK»BZBICHAVIRE, AV v FhaFRR, f v RZ v AH—F
ANARBHELTEL. AV v N —FARF—TADEIFRC DIy Y ORERRD L 51ChS.

e CeSDEHE — XDZ—F—D Spg KHSWCHREE N, Dictionary(C) %3R5 5 D 2
Iy P —F N2 BEET 5.

e CgS',C € Sin DFE — COHPE, COITARTDA—F—hbBEEEELT VB i), 0
73 2DA /xy/zycin‘*,‘-z,Cmm(o)ki%opz—/\—97z®m:3-n7b>m&5 XoT, Chrinlo)
KEDI25ZADRAY v FI—F A2 %B8T 2.

¢ CgS,CYESist DBYE — COHE, TDITFTADAVRE VAR D2—HF— K BEEREENE. Lo
T BTDAy =P = o F LI —%RET LAY v FOROREMNBBINSG.

ZORER, B2~ F—BBBF T V22 F ol Ay v UREoBONTERKDL 5 ICA S,

LEDFT V27 VEER LI 728W<5. (AT V22 VREDAT S22 FRER LY
ANDRA VY EZFEFoTnE. )

2. 2—F—DAY gy ¥ —FRRAF—TABLEDI FTADLTY } Y 2T

3 XDIVFIKEHRINTVEAY y FY—F AR o>TAY v FHF—F 5Tk, LRI~y F
T2V HOT b ENEET



4.4 Chin(o) OETEHIZE I DRE

Filli g TTRRONABHICO VTR, STHHCRET L LHTES. LALA v XEZ Yy 2DOTH
EOMEEFTASEE, AVZRZyAOFRT 3 7 7 A2 EABICQREL AT EAR bR WHEHED 5.
42795 C ¥ C'(e ImSubC(c)) DK, §&#K IstDnwd(C,C') KFHTLA v 2 F v 2O TEE O
EPBEINTNWT, 7I7RACTHERENAFTT V=27 ol LTAYy e—YBELNALLET S TO
B, ROZHY oBEHED 5.

1. C' e 8’ DiPE — oA, IstDnwd(C,C") ZIHB L T true & A5 7B C' 28 Crin(0) & %
20T, C'OAY v FH—F 2% Hn, false &4 o%BEE C 2 Cnin(0) 6 BBDT, CDR
Dy FI—F AR 0ERD .

2. C' € Sist >0 C¢Sint DG — LICHET.

3. TOMOBE — C EC DAYy FH—F ARRFACHNRICAS D, &b 5 Cmin(0) Ik 25
HEd 2Bk

cofEkst LTl KoOXsaEETHEETs. C C'#HEDl, 20wIhhicdTREIHSCH,
CHAY vy FH—FARRADEHEK, £THAY vy Ficwy FL, IstDnwd(C,C') 2T 527 v V%
L. oAV y Fid, IstDnwd(C,C’) RFME LIRS true BHLE C' DAY v FH—F AL T
AV FY—F %50, fase BbE C DAYy FH—FRRDIHICK~AY v FH—F%KT 5. T
DL AMBEEYFRLES AV y FEAY v FHI—FARCHEDALC LT, 7 V27 MCAy £— URL
BN TRl L, LE2HEMIcT 5B TE S,

5 ¥

AT, O0DBRBWT, AF—=w —La=v Z%RHET 2000 HREEERL 2% —~
D—IWEEREEIC DO wT, ¥ FEOWEE RSN, XL EOEEHECOWTIHL 2. BIE ARXT
AL AEC Y 3RO T b XA 7L LT, —KIEHE LD Smlitalk 2T 2B TORELETA-T
w3 ABROWRFEHL LR, XFx—<DFF L A—-Ta vETFHELELEK, ZO—YarvriEUa
ZN—F AR F—<HEINCERT 2 2HDTAT Y XADBIRXED S, %, [5]THRLbhTWE X
5 AElE, COBRTRRLHML ZHESTIRIHD, SHOBEL LTHET LS.
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