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Design and Implementation of a Storage System
based on Hypermedia Network

Norio KATAYAMA Atsuhiro TAKASU Jun ADACHI-

Research and Development Department
NACSIS (National Center for Science Information Systems)
3-29-1 Otsuka, Bunkyo-ku, Tokyo 112 Japan

Multimedia data has two properties: one is encapsulation based on abstract data types, and the
other is network structure which is seen in hypermedia. It is already known that the object-
oriented data model is suitable for encapsulation. However, open problems still remain with
respect to network structure. Then, we designed a storage system called HyNeSS (Hyper Network
Storage System) and implemented its prototype system. The significant feature of HyNeSS is
the incorporation of the integrity management mechanisms, namely, referential integrity, link
derivation, and consistency management mechanisms. These mechanisms are advantageous to

multimedia database and digital library systems.



1 @FU&IC

TNFAFATF =2 o0fE»H L, U
Lol T — RN LB AT b, bV
DENAN=AF 4 TIREENRD Iy P T—7
HiETH D, fIgIconTiE, BIcH7 Y27 Mg
57— & EFVOEMEIRIN TN EH, &E
oW TIEkBERZMEN SV, S, v b7 —
IHED—BHERICOWTIY, oML
Ronz bon—iy il F2FEL 2V

FIT, BLAINAN— AT ATEDR Y T —
IR HRE LAEE I AT LAORBERA, £
DEHFABIVCTOVMNI AT VAT LADEEYTT-
7o COTXBEY AT LOEERIE, 7y b7 —7HE
FFoLT—s0lon, SB-BLEREE. &
L, BT ENEEMELHITVIEIH D,

FROBRIUTOL ) ICEoTV 5, 2 8T
BHIEORBLLT, YAFATFATF— %28
THEBEB L UHEMEOBMEICOVTRRD, 3
BiCIRETAREI AT LDHHICOWT, 4 B
TRREDTOLN YA T VAT LDV THBET D,
ZFLT, 5 HiTHSHBROFEEIIODVWTRE T 5,

2 MENDE=

2.1 BFHEBEIATFALICETBIYILF
AFATTF—%

ERIER L ¥ —TREFIMEIR L LB
FHEHE I ATFLOBBRIT->THH . BERST
H—CRAR2ERBLO2DOVATLADERERRIT T
Lo CHOEBEBFHEHEI AT LIMNRET DL, ¥
KRR, RICEER oMM, EIERUE. IR
EBEHBZETHY, UTO=ZBHEOBEHREERT
3o —KEHE L TEHR-VHEEORZHEEL
THEY, BEORTY - EATREXERIINSR
LLTwin, ' ’

o M, ESEBEHS SRR
o XD T RIEH
o = VERTO—KIHE

FEIFRR T RIFHIC OV TIREEE 2 5 FHiE
Bty —THH—EALTHY, BE DBMS %
EETHAVWTERT A LATRETH S, BETHE
fEVATFLE LTOBMII-VEGREZERLT
WBETHD, N VEREERT S0, B

BEEDIUTOERTERTILEN DS,
o R—JHEEDOATRBER
o Mgk L N— UEE OB O S K-SR
o XHkE ~— VEROR O &k 85 B
ZFLTELIC, FEBEA VY 7x—ATOEE
PEETH L. IMOFZRMEERC, ZRIFRLE <
SHGEOBEBER EHEARBRERETELILN
VEBEIIGD, TOL) ZERIAENIIR 10X
IhFtv b - rBEERoTBY, FHEBEAY
72— RAZBVT, HEoFEHERPLLR-T
FEHE~BE L), R—VORHBEL LD 2 L,
AN GEASEPULEIC LD, TORICIE, ~—
TER-VEFL OB, LML ZRIF®RED
BERZEEEINRTELY., 2 TIHELICKE
Ay b sHEE R B
2.2 TLFAF4T7F-—20—BHER
tnkiniy by—riEEHol7 4 %
RKELZERT L2568, TO—EHEEIKE LM
BHlZ Do SHUT, NANR— AT 4 TRIOF — ¥
DEHEFKEVWLEDTHY, UTo—EHER
B LBEIC R B,
(1) sR—BMHERRE
fek. sRE—-FEHIZ., FTTIVr—-Yar7
OY I LADVNVTHFET L EVIFEFRL N
T&f, THhbb, 77U Sr—arysusysa
OEHFVBOPIIER—BEUE T L2000
HMEMAAILIZE-T, ZBE—EMOMRLIT-
TVEDTHb, DL BT Ta—=Fik, 77—
SHEIFE - TERBELIEETELHEICIZ
TWHEEHS, NAIS—AF 17D X ICHBEBRI
HHEEXH LI, VAT 20 TER—F
HE T HIEPDLEII R B,
(2) V> 7 DEHEE
WA= RAF L TIZEWTY ¥ 7 # B AR
THBRBOLEMIEH/EN TV (6], B2,
& %= VR Z DROLHARS Y ¥ 213,
Xk & R Y ORO RS EIR L . SRR O

CBBMRL Lo THMIBTED, C0X ) RERM

Bicdhs) v 7 R EMICER LSS, TEER
DHEINT B 25 TR (L F— ¥ N— ADEFIEN
PHFETZLETCORGBICR>TCLE), TDD,



Is—Literdure--Of

i

Is—Literawre-0f. 15—, aure-0f

Is~Covgrfage~Of L Ll . Iﬁ
Previous—Next
Is—-ConteplisPage-Of
Is—FirstBhge-Of Is—Firs{Page-Of
1s-LayPage-Of Is-. Rage—-0Of Is-LasiRage-Of
Previous—Next Previous—Next Previc Ne. Previe Next

= —O o—C— ... ——0O O—Oo—0O—0— . .. O0—0O— . .. —O—O
Isqimage-10f Istimage—0O IstImage0f Is{Image-0f  Is{image—0, is{Image—0 Is4image—0

O O O O O O O O O O O O O O
mfa{}_:}.".‘.."'v.‘.'

1 R—=JEEF-FOLICHEETS Ay T HE

TR ) Y 2V CRRLTE S, #iE
BEBIC LTI Yy RERT ALV A
VBB b,
(3) BT EHEITRIE
BFEREBORKT L, N A= 2F 4 TE
DF -5 IR/ TH D, MET - BDL I
TEMLERLT -y DPE, AV FEEY L
CEFITNIH T EVAOEFERIIRIEI NS,
LAL, Ay b= 2o T EHE, 7
SHEDBBIIBWIFENRET A0, EBF
BHOSEEIIHE LYV, SOMEICHLTIZTED
DT TU—FHEZLND, —Hik, RFT—%
BMOLIICAy P77 BEIHTLIEHRFHRE
FRETAHHE, BHIR. YAFLRCEFENR
RHBET IO Y EHET A FETHD, L
L, HBOHELLETTRLDOOLIEHF
HELTFORDTBLLENDY, NA8— 2741
TELTOIEEB L UEHBHEOETT A v b
AR EV,
2.3 BEMR ‘
NANR=FF AL RNANR= AT AT ERT
BLODF ¥ R—ATYAFLIETAREE L
Tid TextLink/Gem([6, 9] i h | BEIICY ¥ 7 %
AR T B ECA L —WIZk B A% — <L
BHEIBRESNTVD, NA/5— A5 1 T I
BF— & E7 )V AIS  BATA2MAEDITONTS

D, BET — & DET NALFELHEE OBRIESR
FREEZNTV S (8],

7. A7V MEAIT - I RX—A VAT A
%V 7oB%E L LTid Jasmine[2]. OMEGA[4].
Obase[7) ZEWH N, YNF AFATT— I DE
FMALFESR ECA L — iz k2 —EH S
HEPREENRTV S,

7 — & N— 2 O—EHE BRI L OB
B EERL L) ETABIEE LTIE, ®ET —
T R—2 [10] DD B,

3 &> X7 L HyNeSS
31 YXFLOBE

HyNeSS (Hyper Network Storage System) 3.
NANR=AFATDEI ey b T — 7 HEEHD
F— Y REMTLODORBIATLTHY, K
DZODBEOERLTHME LTWh,

1. =Y DEBRMTRRT L7004y FT—2
HEICIAER '
BEFHEMHI AT LRETIX, Ay T -1
EERHOTF -V ERBIERTLILEN D S,
OB, F— S EFE - THITY L —
SavRII ALV TT - SRR ER
TXb, LoL, L7 -5 RHE2 ERT
BHIcid, v b T— s HEEZOT I OR
TERTLLEND D, ‘



HyNeSS

EZa— NN

P — 5 WK

WHE IR

BOEAE IR IR

PRl §:4 1 ]

EHEIERN

ELA-NOBER

FALy I ORR

TFHAMOWR

WRT— s NER

o wammwe

WU

HEE— FoOER

ARLNOFA

L —VORR

(LR Lot 2: ]

NBTHIER

ITEV 2= NVOEM

| emoRuER

A7 MR

EEY A2 3. |

PR A2) ]
EERMEOTRE
gL ]

[ 2: HyNeSS D ¥ A7 AR

2. Ay by HEEO—ENEHR

2.2 BiCH~R7EY, Ay b7 — o HERER

T5EE. —BEURETEBEILERTRTHY .

SRE-EUEERRE. ) v EHEE. BEFE

HEBEREYERT S,

HyNeSS 770 —Fik, F—F D v b7 —
IEEENANR—F Y P I = OETET VL.,
FOLICRERBICES S —ERERORMEEE
BIbrLw)b0TH5b, ERICH7:oTET—#
Bl sty 2o L2 BEL L, 407 — ¥
IEKFET 2B R LR LTS, 207
¥, HyNeSS 52t L TV 2 BIX &AL D
Thh, ERIETF—FIN-ZA VAT L2HETS
WA IIX HyNeSS p Rt 5 2o Lic, %
ETB7—F e U EBL— L, BEREREA X
V- LR ERTHIEICED, ZOEN, KA
A HyNeSS 257 — ¥ X—AFHI A7 A TId %L
HEVATALRATWBHUTH S,

[@ 212 HyNeSS D A7 A% 7o YA 57
LIFKELADDLVAYIZHIN, ERETEBE.
Vs EREE. METERE, EHEERE. D
- 7 EHBE, TV - LVEBEEBHEI LK S,
TOZO0EBBIBIA Y VT — S v /T
B700bNDTHY, To LI -BEHERBHES
WEBT — S D ODOBENEL LTI oTn5,

3.2 Xy bhT7—VBEDERER

NANR—=AF A THEORY T = HELEFD
F—yR#ERT LI, A7 V2o MERT— ¥
EFNICHEDCHIEE, BWRT — €7 MICET
KHELEFEIZLRE, A7V MEWMT—%
EFWMIIEDLE Av b —siEEO /- %
37V PELTEFMEL, J—FRIDY >
IEMICLZ2BBELTERTAI LIRS, &
NI LT, BRF—FEFVICETLE, /-
FEEKRELTEIL, /—FHED) v 7 %%
ELTRRTBEI LIRS, EL, A7V
FEATFT - N—ADHICIX, ATV P D—
FEr L TSR ERTELY, HESRERIC L
TR 75 EHTEDZ Db HY (1], KE
KT END b Cldk {MELHAEDLELH
Ebd i,

HyNeSS T3 A v bV — ik E®R7T— 5 €
FVOBEIETHTEFTMET B, Thi, U
v BEBEL AT EBE LIRS L IS,
Dy xMEIl Lo TRBLAFPERLLRT
Wi bLTHbD, £2T. HyNeSS T, LLTF 04
BREETH Yy P —HETRYE,

(1) £tk

BT — Y EF MBI AEERTH Y., EHR
CHTET D (b 2R T. RBSLERKTD
BEVIORMOERT - EFNVERETH S,

7272 L. HyNeSS Tid & 52, il XFH. 7
FAM, A A=V Vo WEYLET— 5 bEEKE
LTHYRD . WBH LT — 7 #H&RT — 5 B
LoThHTeMELLIBE., 47— 2L
REERELTRIZEDNTES, Thbb, 7—
FEIEAET — 7 O TYET—F ZHIL. b
AEDOHEAMT — 5 2 H-oYWHF -5 2 VL
DOEEKLRLTOTHD, Thi2Eh, v b
T BB A - F E—BICEKE LT
) EDHERIC R B,

FNFROEEKIIIENTE BT, —FIC
BAEED LS5 5,

(2)V>o

WA= 2T 4T LRI, ERHICY v &
WAL ko THRIZOLN N B HET L
Y. EERMOO A ik, ZHBARICEDZ L

__60__



Litera_3

Page_112 Page_123
Is-I Is—-Image-Of
image_25 Image_36

X3 EfE Vo, BEICLSAY PT— iR

bHh, I FSHBRICR LD TN /=Y
IR B,
(3) B

BIZY Y 72 RDPZITHE, ZRADED LI %
BEREFoTVI0OPHTELZVOT, TheE
N> 7 ICEREBINT 270 0REFF5T
bo BIZIE, XML EORFR-TEERER) VY
1213 Is-FirstPage-Of L\ ) iffEx 52, -V
LHER A A=V L DOBICIE Is-Image-Of &\ 5 ik
%%%za(mmoﬁaams¢@uyau,¢m
CERDBNFLERVTTOLHICERTE
Is-FirstPage-0f [Litera = Litera_3, Page = Page_112]

Is-LastPage-0f [Litera = Litera 3, Page = Page.123]

Is-Image-0f [ Page = Page_112, Image = Image 25]
Is-Image-0f [Page = Page_123, Image = Image.36]
FERTLLAONTVEDREDETTH Y, Fh
FHROHDBE L RT 72 OIZHITIE T N uHTon
Two, FOBRAMEFEZRET L, TO L)
TN EEELTHED 2V,
Is-FirstPage-0f [ Litera 3, Page_112 ]
Is-LastPage-0f [ Litera.3, Page_123 ]

Is-Image-0f [ Page.112, Image.25 ]
Is-Image-0f [ Page 123, Image_36 ]

MBI, BWRF — 7 TFVIIBT B EEICHEY
L. ALE®RZS>TWBEY Y7 %75 2{tT 5,
Thabb, BERERBOORIDIZOVTOHR
THY, VYV I7EFNLDAYAT v REVS T

Wb, FLTHEILIC, REE, HOK. H
DIRXNVAERE S,

BIZiX, Is-Image-Of BB TN L ) LE %o
TWnb,

Is-Image-0f [ Page = $X, Image = $Y ]
Z T, 8 THE BT 8K, SY iWEKTH B,

EEHOBE LR T 5 4L LTIdEHEH
WBHELHBHE) NAS—) Y s ERRT S
CHREDNHAFBLT VA, LI Did, BT
BBTBHELE, V2D ¥ 7 2 FHOMH
BTREALZTNELZL2WILTHE, Bl
TORBETRHAIND ) v 7 5E2 5,
Is-Image-0f [ Page = Page_112, Image = Image_25 ]

OV ERETERTALETDL )RS,

Image.25 = Is-Image-0f ( Page_112 )
Page_112 = Is-Page-0f ( Image.25 )

CHEICVEDD) Y B EBOER RS T
LEH L. EELOLER~NOBEZBERIEA SN
TLEW, v by —JHEEE L TOBE TR
FTLONHEL RS, $7-, BRETHVEE. &
BT EYEROME L GREREBEEZHVS
S ENTEIC L A DTHEFKE Y,

7272, S ETHEE I AT LD
EWMFIBENETH D, BT H T, £
FTPHERNY I 2 REE2BBROBETHY
NBECRBTEL0T, FIAEA V47 2 — A2
BT 2L LTRESTH S,

3.3 —BMEIEHEE
HyNeSS A& 2 —Hikid, Z2HB—-HM%, Y

Y7 DEBEGR, ERNRETFEREOZOTH S,

1. sR—-E%

Ry b U siEE LTO—ENTHY, B
R TR REIWIR SN S & 2 REE
T 5,

2. ) r 7 DEHEEEG
VY VHEDREHICET 2 —ERTHY. B

) DFEND ) ¥ 7 DIFFEKET S
LE FThbb) yyBIGEREESS B L X,
EBMLN—-LVEEHRTHIEILLoTENRLD—
BEML#ET 5,

3. ETEM
BRI —EHTHY . FlHrEyoicio
THETEEEHERET 5,

ST NG OO I 0V T 2k

bo FEMIIEXCHE [3] #BBLTHE W,

3.3.1 BR—BILEIREIE
ZE-EMEROMEIZ. ERBIUY V2%

EDLIHHBT IV METHL, ZR—



EMEREORAN., [MhoEgkrossBEhTnd
FERIHIREINTII RO W] THH, EERBLIY
)2 FEIRT ARSI U T ORBESYEICR D,
1. EREHIBRT 20, §IBRTHED» L) P HET 5,

ERDOBIRVFERENDL L | ERIZOLEHF-T

WBY I DRICEDFEREBRRLTVLLD

WHLDEIPHET S, b LEOEFLESR

LTWaBY) Y 2HHIUuEEn ) v 7 3BT

RO THIRERLENT 5,

2. YR HIRET 58, BIRTRELERISELS

PEIDPHET S,

VY7 DOHIRIZE T, 2y b 7= H5HES

NEGERTRE R ERISE LY, BRI LR

52 & THIBRATEEE o 2 EEBIRTTAEC %

LI lHhHb, £ T, HIRTHEL ERHPEL

LI NHEL, ELSBEFTERINLEH

BhICHIRR Y B,

IS DMEE % HyNeSS Tid, SEREGICED
CHERKEIARS 77 2 BETHI LI o TEHR
LTWwah, Y5 70EHERERTLIIEROES
Thh, EMBREBRAREYERT S, BIRICE
HOEEVHRZ O, ERMICHESHEELS
BENBHBIDTHA,

3.3.2 UL EEEIE

J 3y oERICE T o0MEYH B, LEDIE,
REEEEHHNTILEVWITETH Y., EHEEL
Vo= Nl IERENITHETERT S
Lo THBRELXROTILNTES, b0V
Eo, )Y OBMICHEET A EHNBERO B
MR THLVINETH S,

% Z T, HyNeSS Tit—RdEREICEDW
— B E A LTV, BILIE, HDR—
T SRDLEEATRS ) > 2%, Xk - -V H
DYy 7 EXEBORZERE »SEHT I
TOEBELV—LVEYEHT S,

Is-NextLiterature-0f [ Page = $X, Litera = $Y ]
(= Is-Page-0f [ Litera = $Z, Page = $X ],

Previous-Next [ Previous = $Z, Next = $Y ].

TIT.$ THE AXFIIIER. (= dMmE
BThh, HLCER LY Y I NHETH L A
B vy EREND, EHIEBRI OS5
L [BIEITNTEY, BEXLHREELOERTE
Bo Bt T+ L 2IZFBBEORNC - 21T 2,

HyNeSS o—EMEEREHIL, —RREEREIC
EI0TnR eV ET, RESOSI7IV7R
HIET -y R—2 LB LTV, BREHER
XFEFNHE L Vo RHEERE L IR FESGRE
RKOLDEIWZRELZ-TWA, Tbb, HRiEMH
FBLvwIoBMerEAL. BNERESLXFIEAE D
BEOETRR TS, FLTELI, F0 LI %
HEAEEY Ay P HECBITS /) —FR
U OB RERE LTEFMEL., REOET
7Ty XL%, Z0EERHIIOVTOERL
fToTwh,

Bl X, R= T ORHIEBRE R IHF SO
BETERT LS. Is-Sum-0f &V ) AREETM
BRELITHOBWENRBELHVDIIETCTDL I
EFZRTED,

Previous-Next [ Previous = $X, Next = $Y ]

(= Is-Page-Of [Magazine = $Z, Page = $X],
Is-Page-0f [ Magazine = $Z, Page =$Y],
Is-PageNumber-0f [ Page = $X, Number = $V],
Is-PageNumber-0f [Page = $Y, Number = $W],
Is-Sum-0f { Sum= $W, Valuel = $V, Value2 =1].

FADBHNO R $X, $Y #F LHEICR T
ZILEFRTHIOTHY ., KL 8V, $W
128X, $Y OR—UEFEEN L TH20D LD
Thb, #FLTREDKT, §V & $W ORIZ §W
=$V + 1 DRI HLTLEBRLTN S,

C DN — VTR DX, Z DFECIRT T Pre-
vious 2*5 Next #3KH>H Z L b #HiC Next 205
Previous 3RO BL 2 EBHEER I ETH D, T4
bbb, BEWLRERICZ->TVEDALRLY, B
RV ORFMESELBRTETNDEDOTH S,
T, ERBHEORME L TREREE RV
Tl BIU, BEMREOMSEEALLIL
WWEDRELERTH D,

3.3.3 BFEMLEIEE

EFEREEEHL. SHBHo LICKET S
ZENTED, ThRbL, BRIICFERRKER
EHV-VOBTERLTBE, Z0OENIMTD
NICHEEFBLIRBLEHETS2DTH D, fl
ZiE, [BTHOR—VIEGA A-TVEFH > TV
IhiEz o] Lv )iz, EHr—1rok
TROLICEL I EHTED,
HasNoImage [ Magazine = $X ]

(= Is-Page-0f [ Magazine = $X, Page = $Y ],
'Is—Imagé’-Of' [ Page = $Y, Image = $Z 1.



NCSA Mosaic
—
WWW ¢
NCSA htpd
avv ¥4y
A5 71—R CGl 7u X7 4

A

HyNeSS

E4: 7O AT VAT LOHK

# 1L T. HasNolmage ¥ F/EL LTERL TS
X, COBBITONIEEICETFEEFRZD
NALHETEOTH 5B,

3.4 1REUNIF

BELEIT, HITHHEE L ESHHEEETOR
HEERAT L, T EErLEE~NY VI ZU
LI Lo THATHRIEE D TR TH B, £L
T REEGPERL -V ETHHEELERT S
ZEIEoT, EENEEAENTETH S,
1T, % 4 F VIS “media” &V ICFEV) & &L 30K
DRFR—TV R ETHETHDCIE, RDES
ZEErERTITLV, ZLT, COMENE
HERELRUST 2 - L CTRESENEONS,

Query [ Page = $Z ]
(= Is-Title-0f [Litera = $X, Title=$Y],
Is-Substring-0f [Whole = $Y, Part = "media”],
Is-FirstPage-0f [Litera =$X, Page=$Z]. .

Z DX HIT HyNeSS iC BV 28z, —H
HEBOFRCTORELEOERTORE 2%
EFRIELTVWDLDOTH D,

4 TAMEAT AT LOES

4.1 VAT LOWERK
FEHOBHIESCTO N YA T I AT L%

E Lo TOMNY AT VAT LR 4 12

Rt TOMNY AT AF LTI, D EDDY—IY
TUATSAK LT, 74T e LT AEEFD

AV I T - ARER LT, —iE UNIX
OV WPRELIT IR TIAY AV F T 2
AT, HyNeSS DE&THT Y I 747 2 BETE
LB oTwb, bI—FHE. TF77 40N
A=W A I 72— AL ERERBLYERTS
7O L2 b D TH Y . NCSA Mosaic 7 1
YRFEZUFELCHALLZDDOTHS,
4.2 AXCKIA2 - A42271—R
AT URSGA YAV I T 2—ANbIE, BER

BERFLEBOVT RS EITTEETSH h . HyNeSS
DUTOBEEXFHATE D,
(1) 7— ¥ "=~ 2D EHHEE

o Eik. Vo, BEOER - HIk

e ThIvZbrFUFsaY

o ZHR—ENER

- SHREBROER

- BRENTVAEFDHIBROEIL

- BREINL L & o EAO BEIFIR

o BV —NDEHE - HIRR

o BFEVEIEERE

- BFBEERHOER

- 23y FEOEFELEF v 7
(2) 77— ¥ R— A DHFEEE

o ERICEHL VDY ¥ 7 OHUS

o EICEHREINTWS) ¥y O

4.3 Mosaic THWET14271—X
DA T - AR, BERBICLLIEEH
FIEEENA— 257 4 TRIORITHRIEE L %
EHT L, EEWEEGEIR. RESBZTFFAD
TA—NFICATT A 2oTB), %H4T5
Yo A—EREERTHAEINS, MITHEEE
. EESLERICY Y2 RUATHETH Y £
TLEREHELTWDLY Y I O—BFRTEND
(H5)e Z2LTC. BRERTWD Y 7 DiREE, 7
NV EREBIRTAZEICE T, ROERK
BBWTE5L9lk>2Twh, ' ‘

5 SHEOBRE

TOr S AT VAT EADEEZIToIZ LT,
HyNeSS OEFTHEMIZ OV TIIHATE L #
ATWh, FZTAH%IE, HyNeSS OERMHICD



NCSA Mosaic: Document View

oo
Tute: [[/teratureh ] g
AL [it1p://mwm, . nocsis. o 9/ Ketarona/HASSS proton-rewigate. ot

Entity
Literature-A (ID: 968)

Coumected Links
* RooiDirectary | Object = Lierawe-A. Neme- ‘Literswe-A~ 1
© l-Member-0t | Member-Literswe-A. Set=Literwwe |

©l-ThieOf { LiersuresLitersuweA. Tities HMNeSS™ |
®ls-Author-Of | LierstureLierswe-A. Persons Person-A |
*lelfeeweOf | LbgwwesLhermuweA. Mwyeie.MyeineA |
© -FitPage-Of { Lherswe=Lilersure-A. Pute=Page112 ]
®ls-LatPage-Of [ Literstwe-LheraweA. Page-Pagei2 |
@ Previow-Nest | Previous-Lherdure-A. Nexis LMerwre 3 |

) e Pt e ] e &3-{Clon] o Wi [Ciose winao)
5: Mosaic 4 ¥ ¥ 7 = — ADHEEDH

WTRHZHED TV EITH D, BEMICIZL

TO7F—<ICNY MEFHETH 2,

(1) Y27 soEELE ERFKOKRE
BEOTOL 4T VAT AIE, BEORY
HERIETHIEDLEZEHELTBY., &
EHEICOVTIRERL TV ARV, 2070
ERAWNLOBEEEIF-TBELY, ERA%LR
Y70 BEII AT RTH B, ¥R
T LDEE{EFRS L L HIZ, HyNeSS 4
DEFEDOTREAERL TV EXTH S,

(2) ET =7 ~DOFER & R EREICHET et
HLIREERN L EEMG O NS TEST —
YERERL. ERAF -y N— 23 EBET 2
HETHZ, Z2LT, 2DOKEEDEIILT,
KB EREITD -0 LEE %2 2 8E8C
DUTRE LTV EXTH S, Flzi, &
WFOEBE, F— s osEREEL Koo
WTHRET LW EFEZTWS,

(3) EFREOERBMICET 285t
BEDRE T, EFEUHOHBRITIETH
D, FEPELZBEACEEFLE»ZHT
EBHEHThoTwE, L L, —ENEEE
HBELTIE, EHRBLRETLAIEICLS
T—HUEMF T2 L H Y. REHED
ETCRIbL0EPHERLRBELEIONS,
Tl N—=Ta VEHERZX—<#LIzon
THRFALEDILEINH), CHODEH
REICHTAEEHFIOVTIRILTY

(ExThh,
6 HeHE

NANR—=XF 4 TDEI kv b T— o H%E%
HoZeF— 9L L. 2RO 0—FHEEE
e EALERB A7 4L LT, HyNeSS (Hyper
Network Storage System) %1% L 7z, HyNeSS
By Ay b TR o T - e SR B
BYL:00— R HHATHBET I L EM
ELTBY, RUFRAFATF— s R—AREF
REESATLOREIAFLL LTGHTE S
EEZTVD,

ZE Mk

[1] Cattell, R., G., G., “Object Data Management:
Object-Oriented and Eztended Relational Data-
base Systems,” Addison-Wesley (1994).
A, CRERNA - AF 47T
DAT T x 7 FMEEBRMBN - AERL AT L)
E¥HH, DE89-30, 9-16.
Flisd, “HRM e BRERLFOF — ¥ x—2
AT AT AR, REAFRERLERGF
Fo#t 1994 R R (1995).
BB, “YVF AFATTF =5 R=AVY AT 4
FR#ETT =7+ OMEGA,” 5%43, DE93-57,
17-24.
Minker, J.(Ed.), Foundations of Deductive Data-
bases and Logic Programming, Morgan Kauf-
mann Publishers (1988).
Tanaka, K., Nishikawa, N., Hirayama, S., and
Nanda, K., “Query Pairs As Hypertext Links,”
Proc. of the 7th Int. Conf. on Data Engineering,
IEEE (Apr. 1991), 456-463. v

Hepw o, HREEE, FIIER, THRES, L&l
H, “Obase: B)MMERLET 77 1 7 L — L%
BAYBA VRS Y AEAAT V2 s b7 — 5 x—
AV AT A 1ERETER, 94-DBS-100, 87-96.
SIS, B, BIRE, BN, RHE —
FETNICED CBIET — ¥ N— AR L 0
£, 1§LHFH, 94-DBS-100, 63-70.
SR8, GIFIED, B8R, Hh e, A 18—F
FAFF =9 R—=AY AT A TextLink / Gem {2
BUBAT V2 P A<D, BRIEHR
WEREE" (%%, DE92-39.
[10] Ramakrishnan, R. and Ullman, J., D., “A Sur-

vey of Deductive Database Systems,” J. of Logic
Programming (May 1995) 125-149.

2

—_

3

[4

5

[6

=

[7]

[8

[9



