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The Use of Deputy Objects for Virtual Organizations on the Internet
Shinichi KONOMI and Yahiko KAMBAYASHI
Faculty of Engineering, Kyoto University
Yoshida-Honmachi, Sakyo, Kyoto 606, JAPAN

Virtual organizations can be used as platforms of effective information filteringon the Net. We
discuss a model of virtual organization based on object deputy model where media, users and
environment are represented as deputy objects. Using the model, environment contained in
other environmet is introduced for flexible information sharing in a virtual organization.
Furthermore, we described several aspects of virtual organizations that can be used to support

collaborativeinformationretrievals on the Net.

—257—



1 iLbwic

427 =%y bOERINEENICHER, 1995
SERMET L R P 1607 E 123000~400077 A D
FIBHEF VB EEDRS., 2y b7 7 OFAIC
BOWTHEM 2D, EX2HROSHEAAED
BEICII 2oy —2a VT 2 EHFTRTD
HEICHD. FIC, HREBOFHATATOLS
KEHORBEN —HOBIRONT, 1 ZLAY
EECHTHEHCHERREN T2 LIIKE
LHMTHL. LHPLRS, 2y FT7—72
PHEEOEVERTHLINIP AN D0HET LD
HETH), ABKESV TRy P 7 -7 LD
e 74 NV5 ) T ABEBOMELIERIITD
HIFLH TS,

2Y MI—=2 EDETOF— 5 2 —DDHEHE
F— IR AFEHBIATLATCERTHILIEITE
v, BROT74NVY ) v IR BRI
BELOE, FHAZSOSKELERT LI LTH
5. BEAOHMWERNRL L2012, FlRED
HANZL o TIRED H HBEHRIBFDOANICE o TT
ITHLTENDDS. L Lieds, SFHE
PRI SUHE, AL o THEDS
BF—F %Ay bI— ETRATH I EHFEE
ICHEICR S,

FIC, MEROULLDOFRLETI V- T LM
BLTHEBRE#AETLI LN, Ry M7= kD
WEEED—ODRBM Lhl b b L EXS
hn. #2id, CMUDURLIEHZHE Y A7 4
P, MITONetNews”7 4 V¥ V) 7 I A F A
GroupLens[1]%° & % # & > X 7 ARingo, Bellcore
OMEHEE AT LI NIZEThIEEILN
5.

CITUHRREERLDIF, DXL TH
FTAANOE» S HEHOUAFIRELIFELEBLT
TN—T%ERL, TLEDL )L THERLE
TN—TORRAL XTI, TH 5.

FRE*HELETHACEARE R LD,
WWWOE AR — Y £MUDD B i R([2) L )
%, BFAEBENI o —yAICERT AR AE
BEY*RBATHIF—yTHs. ATl h* k
0 —ARBYICFI B BDeputyd 7P 2 7 b & LTERHE
T 5. F)FEDeputy DI BUT, — ADOFHZL

BB O R 2 R OFFE Deputy = £
TAHILNRLEETDHS.

F) F ZDeputy DIRFEII LT D 3 FEH O K ETIT
I LD TH 5.

M) F 7Ty bR—2DMHE

2) FIB B Deputy & DIBKROHE W

(3) FI B DeputyDH 4
FIAEDepuy P IRE SN D &, RIZFhb T H
BALL CIRABMER B LI L 3R T 5. RAE
HEBCBT2HRAOEERL 2 0T -y DHE
THhb. ETOFRENT— 5 &I LRHK
T3tH § 5 WYSIWIS(What You See Is What I See)
DEMNZEATL20O0EE2HEbH LD, K
T, WEERE LA O OEHAEORES
BERIZEZ H7-9IZ, Deputyr 7V =7 b & v
TRERROETNALETS. 72, HEHRO
Deputy & F| | HDeputyDBBE IZ DWW T bR T
5.

2 X 7Y x7 FDeputyE T IIV[2]

*+ 7Y x7 MDeputy (fRE) EFNVIX, —&D
A7V MERTF - ETFVOBERDOIZLALY
WA TWVWE, 852, b+ 727D
Deputy * BEHT 5 Z LHTEETH Y, L
NORBLREL2L7IAIBEE LI LNTE
5. REAX 7Yy MIMBEOF TV 27 D%
Bb, blod 7Yy PCHEELZVEBESR A
Vy FANMENGBEXHL. £/, biodt
T2 POBHERAY v FO—ER7EV & kAT
2EEVHE. F 7V MUEBEFLEAVE
E¥a—ETh{o—1BIXIA T L—Ta
VERBTAHIENTES. ‘

BRI v FVTBIEICL o TITDRE, X
A9 F U TBIEIZE-T, REF 7V 27 bioxd
LTEASNAAYY FiIbEnF TV s M
W BAVY FICERSND, AL v F v 7EfE
DERINTORITNTESR AV y FidgkRi S
v, 77727 MUEETFTVICEHOWD
PR v F Y I BECEETLINDTH L. A
A9 Fr7HBECE-T, REF T2 FTH
EDATI 27 FORYR AV v FERLZ DGR
RHETBRT LN TEL., T4, EDXHL

—258—



72y FTCLEFORBEA TV PREEE
HTLILBTETHLLD, M1 L AR
FTT 2y POBBEERTHIENTES.

Deputy objects of deputy objects

Deputy objects

Object

K1 REAT7V>s rOREE

KBA TS PORBICBIT2EHLEITD
EnFX T2y FERBA TV 27 POBORE
FOY Y Z7Ick > TEREND,

3 [REFEHKOA T L

RBEBADATAT7TA 7Tz b, FIFEA
T2 PBIUREA TV s MIDOWTER
15,

A7V M, BT, B AV FrLR
530ETH, AVy FOBEEBIUEER LHE
D (avDEET FRZThMEVET S, 7T
x 7 hoko=(id, V, M)TRIRT 5.

AF4T7TF Tk

AFATATVy FEOBEE LTEE (K
2) R (K3) ¥EETHS. TOBBELS
70z MBEEFVEHWTERETAZLICK
D, FAZESEICHIPICRE D A7 1 TORRAY
ERTLIENTESD.

Deputy
display
object

¢

— dcrivation

Display
specification
object

M2 7474770 bOEY

=
03/

Composite object
ol Spatial relationship

02 ol
03

02

| — >

Priority Temporal realtionship

M3 AFA4THTT s O

FEEF 7= F
FIRE*&RT A 77227 POBHELT,

RKDDOHBEZ LND,

FREZEOTA T T4 74 BT H0 1 A5,
R, E¥, BE, Surs—-L, BEE &
B, Bhde

tF2)FAIETELD I T EAFIRY AT

HEOFSICHE T 230 I £DF—5 (K74,
A—F44, FEAN, KL F 40T, F
Y5 —3 3 )

BEDEH P BI0  BAEOF—5 (K7
F, A=FA4A4, FTRAL, FAYT 4
7, FE¥¥F—ar)

EROFEEICETH LD EE, Ay Ta—

FFETHBAFATA 727 MICBET A D .
J—=bF, £FEAF4TIHTHE AR IR
b, T, BLYI»EDOHE
FRHEF T =27 F ODeputyDBESB 2 1ER T %

ZET, FIASEEMRMNICKRIBLAY, —ADF

AEFSTSERPEEFOLYTES,
FIHEDeputy 2 IV THAL T I HE, KDL

I REH 5.

ZEM . —AOHREN 1 DU LR 2 H4
T2 PEERTAI LN TS, WICHEEK
DAL O2ORBF TP =27 beRET LS
LHTHETH 5.

—259—



EAMU4  AEBA 7Yl MCES R LSS
Bizoch, MBLLTEARBETEL
WEIICTHIENTETHD.

t¥a) 74 FHEZRESOREA 722 b
T2 T7 7t A%ERTEILDTES,
BIZ X, EFEETHY SV E S OF
REFT7Sz 2 P 2RBIENTED LIS
THIENTES.

BEML . REAT7V27 b AV Y FEHWTA
v -V T 5 HBEEN TR TH Y,
BEOEBHOBHBILICHRITAI LENTE
5.

BHOBK IS LV eI RELRB LA
REAT7Vz 7 2B TIEE2T) FiER
EHdH 5.

RE4H 7722 b
IRPIE A T 1 7 Deputy° F| Fl HDeputy % & &
L, RECEFORUR AV Y FERETINS
Deputy 288K § 5. AL ERMFIITHIHE,
WERBELIETY, §CIilDeputy TEZR SN TV 2 E
B Yy FEEET A HE, BORBELIEE.
BEA T 2l Fok UTOIIICEET S,

o=(d,C,V,M)

T,

id 7Yz s FERITF

CRECEINLGF 77 OEES
V:EWEEOHMDEE, V=V.+ V. LKL, V.
TRELEZETIBHLMECH, VEV-V.LT
5.

M: AV FOEASM=M+M'. 7275L, MABHE
TEHRTDHAV Yy FOEE, MEMM.LT 5.
HRD 7 T ARRBIZE T BEAITTTR L,
REC L TEHBRCESCHRBRER VIR
9.

4 DeputyZ AW/ IRAEHBEOEN
ML ER T 5121, F3HEEBICSmT 5

FEEZHRDDE LU ETHS. Deputyt v

AR BHAE Tl FI A EDeputy DREIZ X o TEM

BREDLIELNTEL.,

F) B & Deputy DR FITLLT @ 3 M0 TLT
T LATEETH 5.

WM ATV 27 bR—ADKRE
FIFAEDeputy D ERE L EHRMET I HE L,
BYLHEHRERELZNEET 2 FHE Deputy
THEENCRETLIHENH L. RECLELR
T HHo,LOBHFER TV RITRIELRLR
v e, BT LRBRERITILEFELS S
BB 5.

(2) FIF & Deputy & DB OH &
RELRALLCOORILPEARICHESES. NEF
BETE LSFOREELTCVIMMAEZRAETS X
YEHBETHL. FIAEICHTIERLFEIb-C
ETEHRTHLEIE 2V, DeputyDFRH L BIE
PHBEBVWEELTODEELRER LS.

(3) FI Al & Deputy DF 4

BETEEHEZERL, FIAEDeputyh 5Dk %
Fo., BEERE2 T IN—AEML LTHAS
TENTELZLLTY, 7727 PR—ADK
FERRLY, REShIPOBEBHIER S
5. FHECEATAHEREMND > TETEHETS
LB,

FIFEDeputy BHRFESND &, KiCFRS EH
BILLTIRBHBZERLERLEZB TS, 2o
TOIRBHEBD o D EEIRIE 2 ER L,
BMEDEHFTIT).

CITEZARAFEERKLIE, S V—T O
HErXBTHI—HEORBENLEETHS. EE
EREIE, FIREF 7V 22 b, AF4TATY
=7 b, MOREF TV 7 V2 0ETH. o=
(id,C, VVMEREA 727 b T 5, 127
L, UO={u, u, ..., u} & HEHEEBSMT 2
FIH & DeputyDE A, MO={mi, my, ..., m.} % A 57
A THTT 27 VDEE, EO=le,, &, ..., e} Z R
Br7 V27 b 0gEEL LT, C=UO+MO+EOT
HEH. oNPLCEINDIF TV 27 MZEMS
LU AV Y FOBEINTHLNS.

BEY 4720 P2EHTHILITLD,
FEZEDOERCHIBR, SMEORE, AT47

—260—



72y FOERRENfTOND, ATV
FOEFHEOBEESEEE 5.

0, VO I ZIMON EF X HoFAH A7 ¥
27 VoEESEXET D, HEOHXUOE
IFUOXARET 5.

A EEEROER & HIEBR]

(1) U02X
BEOBELFOSMENAAEER L ERL
L UHIBRT 5.

(2)UO=X

TRCOEMEIHATEEEM % /E8 B X UHIER
Tx5,

(3)X2UO0

SEMELNOFRE b A EXEEB L ERB LT
HIBrTE 5.

(& DEER)

(1) V02X
WEDEN R BMBEDOANEME L BEB LU
BHCE D,

(2UO=X

TRTOBMENF B LEHE2BEDS LR
T&5%,

(3)X2U0

SMBEDANOFHAZ S BINE % BHFB XL URNT
x5,

(BEAFATHTIxs FDEHE

(HUODX
BEOBENLEBMEDANAFATAT 2y
FRIEA, B, EETD.

(2QUO=X
FTRTOEMENAFATF T2 PR,
KBk, £ET 5.

(3)X2U0
BEMELROFBELATFTATE T2 FOiE
A, BIBR, ZEHFITRTHA.

5 IRIBHMEEICH T LML L REE
377z bOREIRBEBEOEMEDOHT
FBOBEMEZEY B T DICER 2&E T R

3. AF 4 7Deputyk o TEFIHAE LA OFHR
HAREMIMLLTRL I LD TREEE, &
FIREST & #8 LM E2EIMELL T b 2R
FTHIENTELRTRTRL RV,

AT 4 7DeputyZ BV -k EORF %4 IR
kR

display display display
object of object of object of
Tom Kate Ken
(teacher) (student) (student)
display
object of
students
Media
object

K4 AT 4 TDeputyx i 7-3tE

H4TREAFATAT V27 bA258DFEEE 1

ZOFEICLYFFINTVE, FREFhD AT

4 7Deputy% B IZfRF L TV A%, Kate&Ken

3FA IO AT 1 TDeputyx FH LTV 5.
Deputy AW/ A HBOBHILIFBAILL 5

bDETN—TIEBLDOEHD, AT4T

Deputy[ZIZFIHEDEESHMHIELTWDE, 274

7 Deputy DRERB I, 5 ERTRIENOY 7HE

DORBERIL TS, L2rLads, FLERE

KWL LOEHIFAECHINTETH, BLRE

DPTRLRLHFRICBETHAHBELRASTHI L

H—RRICEZ TR,

ZCT, (KEABOEXFREANIO LY TR
BIIETL02RBATH-OOBELRIRET 5.
C ORI, FICEEHBNETERO TV 2
7 P TFATLTIER L ED LIGER, B 51%E
PRI L ) ML S BRI BT A
EXBTLHEIEEL LS.

(M IREREIC X B8 AIRFEDOKE] | A7 1 TDeputy
DBOEL 257V 22 PEFREAE
TLRARE CERIN BT AV Y
FE2L#BEETBHE, A 71 7Deputyll A3

—261—



T 5 F HEDeputy \ZIRGFEZ TS 5.

Q) TAFa— Rk BV —TREDKE | 2
7 4 TDeputy DB OB EER L 25 47T
=7 M, ThEAETIAERFECERS
hBHILEAY Y FELEEETIHE,
A 74 7 DeputylZ 4Fhe 3 % Fll F & Deputy 12 3558
DIARF2—h%EEES,
RE*RHATILDDO2F77L LT, HED

fBiCiREE, TAFa2—LZHVWEZ LR DD,

INLDRAY T 7 IRREA TV s bOBERR

BT AHIBIFERICKRIELTVS. Thbb,

BEOPTICHE, aAF2—24, BEIFET

2F, IRAFa—LRREORITICHEIZE I

RNV LEOBTHS (F1) .

o & HE | oRFa—u| BB
e o | © O
= e o

220 X O ©)
IR$% X X X

K1 AFT7 7k o TRHESIWHREHOHIH

ZZTC, o=(id, C,VVMZ®REL 7T =7 b, EO
={el,€2,.., et} Xl FEEINIR/EA TV M
HETHL. BIRSEIIDeputy DEEE CTHEICHIEL
TWahc, MOBRELSEL 2.

6 EHEAKICBIIBBRE

Deputy % Fi\v 7o {RAHL RIS BT 5 HESL A 1,
by TY Y il (REREAO O -0 R
FoIHDSW T — ¥ - ADLREE) |, K
ATy TRHEEICLBZEE BEBAVBEICT—
FR—ZAEERL, HMETEIWOEHKE LIS
T5), HEABICLIH#E ADBEBAF—¥
N—AZEEABT ) KHETHI LN TE
5. £ER TV FOIDETTRL, UTDX
I RENEILND.
A T—5DOIrE
® Yok

O ¥a—0kEH
(D) #lEDHAE

A5 =%y P CRAOHEERBALTT ¥
RETHHEL LT, AIZIEUTOLI b
OHEZ NS,

2V P a—-ATHNETCADT =T
4 MCHAESRARFIEZFALTRET
5.

Ay bZa— RTEENFEETHMMALERS 72
HOBHTHY, 727 OFEFE) 7D
HEFBICLARAETH .
FABABICB T2 EHREAETHE, BALOBE
W, I3z —vav, BROXFEVHEE SN
o [BREl obeTiibha, Zokw, Az
Iasby—TarviERRELKELAAEED
WHEXRTHILNTREL LS. Z0L) R
BoFE VL oO»ETS.

M BATF— 7 R—ADFE

B LR 2R U TR E DeputydSER S h
570, FAT— ¥ N— AOFELEI BN LA
s h, SHICHBABTITLbISEII 2
r—2ariBAT—IR—ADOHEICHEBLYS
2B, —ADANBEFEHODeputy 2 Fh, B4 D
HBICE SE TV 261, BROABISBEE
PHT5.
QHET—IR—AEZERTI7.0ODOHHR
AR TR L, AT TS,
BROFRAEPHAL CEMZ/ER LAY, BE
HRTBBOFRABOR 7 ) — KR 5EM
DY 2—-DOkELDHYZ 5.
R BHEIrEy—av

NANR=RA T4 T ORELRBOFRAETHA
LT . REMBAORIVWERIBLIAAF
HEVT—RELTETH B,
@AY ENR—ADRE
WMADBEAT — % X— A% EEHNB T2 HiE
T, FRITZ 5, MEOHEVERERER TS
THEEETE LT L4012, AVEVEDLOD
REFEETH 5.

—262—



7 LU

A BT 5 HHEEDOS T, Iy b
J—0 LTHEBENDZKEDT— 5 OHFERWT
ANZ Y TIZEBL, Deputyd 79 =27 FET
WZEDSWIzAy 7 — 7 Lo REEBOE T
oW TEER L7,

7727 FDeputy ETNVICL B AT 4T, F
BE, BEOEFVLICOWTHR, RIEHEIC
ZMTH2AHEORIREBEOFEIIOVWTHL
7o, F/, REHABHTOZRZEROLXEFD:
DISTUER O RE & (RAEMABPUCEA T2 k%
RELL.

Befkic, RABHBIMEROL: b oRt
V—TERELTRRE AT LA DDT I v b
TA—LbiDBDEEL, REAKCBTAH
FARFEIZOVWTEHRR L.

FigIa=y—Ta v EEEREEZHKEOLT
FIBT2v X741k, MUDEWWWDMHE Y AT
A RVirtualPlace®D & ) ZEH VAT A %23 Lo &
LTHA RRLFITDON TV B, B AEM
BEPER BT 27201213, FIHEDeputy®
RELBIROBIESEEE 2D

7 ¥ X PRURAEBRED X 7 LAMOO L WWWD
EVATF AR TR BELERT 25X
DWTHEKF21To TV 3,

M
ABIETNIREDO IOV TR THER
W 73T B E BERANT RT FE T O W BB O R
LET.

LU

(1) Bachman, C.W. and Dayal, M., "The Role Concept in
Data Models," Proc. of the 3rd Conf. VLDB, pp.464 -
476, 1977.

(2) Curtis, P., "MUDding: Social Phenomena in Text-
Based Virtual Realities," DIAC, Berkeley, CA, 1992.
Available via anonymous ftp from parcftp.xerox.com
in pub/MOO/papers/DIAC92.{ps,txt}.

(3) Dourish, P. and Bly, S., Portholes: Supporting

Awareness in a Distributed Work Group, Proc. Conf.

Computer Human Interaction (CHI) '92, pp. 541-547,
May 1992.

(4) Dourish, P. and Bellotti, V., Awareness and
Coordination in Shared Workspaces, Proc. ACM 1992
Conference Computer Supported Cooperative Work
(CSCW'92), pp.107 - 114, October 1992.

(5) Gibbs, S., Breiteneder, C. and Tsichritzis, D., "Data
Modeling of Time-Based Media," Proc. ACM SIGMOD
1994, pp.91-102, May 1994.

(6) Isaacs, E.A., Morris, T. and Rodriguez, T.K., "A Forum
for Supporting Interactive Presentations to Distributed
Audiences,” Proc. ACM 1994 Conf. Computer
Supported Cooperative Work (CSCW'94), pp.405 -
416, Oct. 1994.

(7) Ishii, H., Kobayashi, M. and Grudin, J., "Integration
of Inter-personal Space and Shared Work Space:
Clearboard Design and Experiments,” ACM Trans.
Office Information Syst., Vol. 11, No. 4, pp. 349 -
375, Oct. 1993.

(8) Konomi, S., Kagawa, O. and Kambazashi, Y., VIEW
Media: A Multiuser Hypermedia System for Interactive
Distance Presentation, Proc. CSCW'94 Workshop
Collaborative Hypermedia Systems, pp.30- 33,
October 1994.

(9) Lee, A., "Anonymous Collaboration: An Alternative
Technique for Working Together," SIGCHI Bulletin,
Vol. 26, No. 3, pp. 40-46, July 1994.

(10) Maes, P., Agents that Reduce Work and Information
Overload, Communications of the ACM, Vo. 37, No.
7, pp- 30-40, July 1994.

(11) Mayer, D. and Cushing, J.B., "Treating Programs as
Objects: The Computational Proxy Experience," Proc.
3rd Conf. Deductive and Object-Oriented Databases,
Dec. 1993.

(12) Rheingold, H., The Virtual Community, Secker &
Warburg, 1994.

(13) Resnick, P., lacovou, N., Suchak, M., Bergstom, P.
and Riedl, J., "GroupLens: An Open Architecture for
Collaborative Filtering of Netnews," Proc. ACM 1994
Conf. Computer Supported Cooperative Work (CSCW'
94), pp.175-186, October 1994.

—263—



(14) Peng Z. and Kambayashi, Y., "Deputy Mechanisms
for Object-Oriented Databases," Proc. IEEE 11th Int.
Conf. Data Engineering, Mar. 1995.

(15) Takada, H. and Kambayashi, Y., "An Object-Ornented
Office Space Description Model and a Office View
Management Mechanism for Distributed Office
Environment," 4th Int. Conf. Foundations of Data
Organization and Algorithms,, pp.362-377, Oct.
1993.

(16) Trevor, J., Rodden, T. and Mariani, J., "The Use of
Adapters to Support Cooperative Sharing,” Proc. ACM
1994 Conf. Computer Supported Cooperative Work
(CSCW'94), pp.219 - 230, Oct. 1994.

—264—



