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An Architecture to Support Negotiation
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We currently make a research to model and implement a mechanism to share information
at the cooperative works in distributed software development environments.

In this paper, we analyse requisites for a mechanism to support negotiation in the case
that a developer modifies shared information. We show a model by means of autonomous
object to satisfy our proposed requisites for negotiation support. We also describe the way
how to support negotiation for the modification of specification by the model.

10On leaving INTEC, inc.



1 RRU®HIC

JeRESRK HAFCIE. BifE, Tt ARIAS, 7
AT TR R v T -2 2 LTHREL,
(T V=% =T ERMLE) HEC (V7 by 277
O AT ) BB L > TENS #2AL ST
Wl X5 L BRER%E I’ T 5 CSCSD (Computer
Supported Cooperative Software Development) €7
NEFOTOL AT AT L [ATE] OIREET
TVB[L, 2 BAlk, ZORTH, HFUORIIEL
PR OE TR L MR ER L LTET L
ftL. FEHOB4 OBERBRERI TS LicX
D, Ry 7= A LBREEC BT AL
DEFMALL EBI L FEL TV 3, 4]0 ART
i, KEHFENZBROBEICL b2 5 RBEMO R T
YI—varyERBIIOWTEET S,

—HRIY T by 2 T AERTRET B AT -
Yavid, DFo L) et5Hhdb s,

L 3ATvx—varid, #HEFROAFTICHERL

TRETLHEMEV,

2. ATV x—varit, ERNLFREICE T
HoNE k., BRT 5 AERS ORISR
KIELT, RICIRAREFENHELEETIHED
g"\o

3. BMEMICAMLZRRENTRAT I Z-Ya s

VDL R LD, ERORRCLEETLC

LHREETHB LV MENRET S,

BT, BTEICBOT, 3T x—Ya i %t
BRODERHEE LT S, BEHTR, 3TV
L3 YORIZOVTRIET 50 BT, 3y
I—3alHEOLBOY I NI LT T —%F s F %
¥, HEAT7 V22 MCESWTEFAEL TV 72
DOEFNERE T LB, AT, HHGARIC
BOTHBOEENBELEEZEICEY, R0
BRI % 7T

2 EANBH

VI 2T BRI BOCHET AR T T~
Yark, XRTHBIBEERT S 00K
ELT, UTHZE2% L ) diT 25,

1L EFENTODERE, AT~ a i

RHEL W il) T EATT & D1t
KHEWHRONFI LDV A LY -3 0T

L BT A VRO EEAO L S, A

WNDT 7 AL ATV L—Yark, TNE

NYLDF ¥ R VEELTTH T Lid, Wbk

EnEEiohs, U, BT A—Lvopu
HO—-2THs [FraiArto—HHi#ED
RS | SRR T S [5le SOOI, WA
WEHVGAIL, JIHSTWwANFa X
PMEREEBOF 2 22 F LTI, FOHK
BReZ0D, SFSEFLN—TardisET
HIlilhy, HUFHETHLI L EIBT, £
DD, AT L—2arDDOTFAL Ay

= UERMARLTVA L IS, HHEHROBE

REUH AT LEFRE LGS, Totwt
B WIRRBDLENSH B,

0. 70 b ANEHTERTI I a s RIFHE

LB, FOTOF INEEINICERT X 2 1
7ok apiid, REEBRICTEBENE %
Ty~ aryOFRE2ERTLLOL TS, &
Ty r—yarBERHLOAvE—-TDRY LD
DT, WEGRED il LELTFROWLS Jilk
HHVIE, BUS L2 ROk % A58 &
NBLENH L, 70 b 2 VOBNERIE, [H
). Tk#E], [wk] aorayz—var -
DBEICHIELTBY, £EIWT, ATy -
YaroMELTERILTS, 70 aroH
WEEICOVTI, BOWNEOEEL, o
MO TEOREN Zo0BEEEXT05
(4 4.2.2 Bi)o BT BFF%EE LT, V— s
DV HHLEEEL T 5 Object Lens [6]
DOHEHBT SN BH, 70 I VOBYEE
B, EBlEhTwin,

3. IRICHKAFL T, A TP~ a2 RBTH

PAT oYY % : :

HHRLTHEE LT EBOREHNT, 3

Yr—-vareEETIHE, ehokitt b
EICHEEERRAL, FOMICIVT B
BYEHNTTL Do SN, L{ICATY T~
73y ORTIRICHEO S 5 RFEHEERAL
HATFREL L ICFWITHE L L LA S



Nd, Z0ho, MADFITY - a0
FESEL D, DERREIRGT B by
Ndh b,
BIRERTL ) b SN A FBNE L HELL
TRBL (P V=T 72T R—2R), TDOIKHEIZL
DT RETLEFT VL BHOREEEDT
VB [7]. ABIETIE, LA TY -3
CUERIOVTHD T ALEHET .

3 xdvxI—-va ol

BN TRRAEATI =V ar 70 b ILEES
o520, ATV L—va  rDRIZOVWTHRFT %,
SITCHRIATYI-YarOBIR, TR ILOR
SEAIHEL, B AEHICT, EEDOLH0EF ML
2=V EHVTIT) AT -3 0D
BEUTO 33 THRY, :

(Purpouv Ordem Decin‘an)

Purposetds 2Ty x—vavo [HE] XKLL,
20 THWZERT A0 LELMR] & THW)
LEbIieET B, BRgL X, BlAIE, B, L
ER, BIR. BVWESbeh b s, HHOEEIZ L
TRERE X, IR EHEEICE B L HRT &
HEZBLEHERT, Hivid, ATz
UHETTREABEEIET o Pupos DIEEICL Y, H
W% ERT 220 OFND FBHCHET 5. A4
i, FREEBE] BLU. [T x—2a v & TH
OEEE LT, BRITEEZbODMEE] 2 HET 5,
BEEOESCETAERL LTI, Bl2iE, /K, 1B
5. RHR ENH B,

Orderlds 3TV 2—2 a0 [MRE] B [ ]
wiEET 5, FlaE, BENICHES T . (3F) B
BICEBR I BRIIT ) 2 Eath b, E12,
HEEE, BARNRKES DLV, REICTERIT S,
BEL LTI, PIRE, A= V=T Ao s8—, )=
§ Ay —, BET/EAE, 5475 0)T . #at
/7T I e D,

Decisiontds IREFHNDH BYEDWE Hikk b
Fo BIRIE. ROV L H AN, SHREAT
I, —BIVWEERET AL DD S, ‘

COIHEMERCT, FAE, ABETOHEET
SEARRBETLLE, ROL Ik D,

(AR DR, F RN T, o i L)

4 I-Txrb
4.1 BE

WIMTRHLAEATY - a0l BIT5
Purpou”:*;“'i'-.‘-j-és ;i‘ :]""/.:1'_-;“/3 :/33-"‘5/’.1"/ l‘
(BF, ==Yz b LIER) OWEEFBATE, O
=Yz b iz, SBRATHROMIECBT S [~
Yxr N [8,9] OUIHMEEZOMEE LTHiZ DD,
HAHEOPERIEIZ VTS, BT A HEEICH
CEUEEL, FORBIHETOTLIEE RS HIEH
B, ¥77. 20—V M, E2EHTHTL
ZIEAMERO S, 70 I LOBNELE, K
D7 HOWEE BRICEHTAHMWNT, A7 LNV -
T—%7 7% % [10,11] EFHL TV H, X=X, X
YENEFNDLARLIZBVT, PO X HIcRa5 X
#ERT (K1 381),

NR=RAL—=T 2z M, [RTV = a v hO3HE
M) (7 —7y NRRED] 2R ERT S, 32T
JI—a LPOEREE L., MEEICOBE L
Ave—J0eh )BT, 05—y P RS
#id, AT I3 OKEELTVAMREREOL
WMThb, N—Rx—Txr bOxEEN,

e FIRFLOAYE—TVDLY LD
o BT 7 A |

ThHb,
A=Y Mid, TREEB]). [BED
), [R—RL— T 20 bADT 2L RABR] 2 &
ERELTVD, REBBIIE, SR ok Ay b
JIEDEHICRIBT AR RET S BEDIRAEL
i, REEBRICEIT A, BEORELRL TS,
FhR—-AL—T 2y bOT 7L AREREIL, KIEEE
FlzerolHcBRLTELPERLTYD, I
SOBEMIERLMVT A T2y M,

o 70 INORE (REEBROMEO LT,
Ay FOEE)

o B R T2 —3 a VIRIEDO A



IR TOSAN

- Esiand

M

CeXZeigl ) HTRER

€z
TR )
L .

2FI-Yzb

I — T,
\iot-started
(usa)
snot-migrate :13!&
. H
. I x

T RELTVS NN

O e L 1]

CE-Y L MRES

Fome

CMEEL S ksl h
s

NRE :n:;i” EMKEN P e

N-2T-¥rxb

Bl =Y bDAZVAN - T—%5F0F %

DRI LTV Pl DAVE-TRE (A Y
£ 12320

2176

FLHBL, HIHTARERATYI-Sa 0
HMEFRDLT ITML ., =—TFx ¥ b DWRERNS,
Purpose i, =T E——DRICHY, A
E=Yxd P FEET BREEBR A RET 5o Orer
i, R-RAL-Ta Y bVEETEY -7y FRRE
BEBETAI LIS T B, F7, Decision 12, 1K
EEBHICBY AREDLDDAY v FERETHE
EiaiEt %,

4.2 EFNEMGERBET I8
4.2.1 HEFBEEBEE VIR 2DDOHHE
-V bEFHLATS -2 a TR E
NENDBAYE—JF, HRBRENKIET S /DA
FTH57XALF—s L, kANWET 7 LRAT D0
DAy e—TO"HENEHL, 2T, LAEFHET
PRRTHIDOD Ay =T LI, ATV b
Fe AVYFRET2ERTHLDD Ay =TV D3t
bbb, SO ZHEDO A v - V% RESET,
ATV I—=alTDAvE—=JDORYEDFITHZ
ElZEh, LABRAREL, ZORBERI LS
LEA—DF ¥ ZWVIZTHF I

4.2.2 7Ok INOBRTERE

BICA T - a7 b kAT S HME
ORLEHIZ, AT -3 TR, T4RFHLT
WARKIRERREZDRAFLCRETE] LI E

WEDWTWE, BIWE 7o b a v BTz ERT L2
O, HEHTELRVERDO TDIHRELTV S,

L Z=Yx bR TH7O L gl

2 BBOMOL— Vv ML B ENET

(=Y bMRETLTO M TVEEHE] LIk,
AFVRVTHFHL T LINEEBHOWEOETR
N—ZAVNAVYEEDA L I T 2= A% T B AV Y
FOEBIET S, SOL ) AP VRETCORH
B, 2Tv2—va s OFEFICLEL L RBORE
R AEROBISD N L LR EBT LBV VEE
ATWh,

—%, [EHoBOL—Y x v Mo L&A i3, &
T L—Ya P RO SN T {iz2i,
WOROL—V =¥ F PLBECRIBECREET S,
ZOBE, LDERIFEHIVOTHLSELL -T2y kA8
HETEBELEDLIC, FNETURELIBRTLE
ZIEHIE, TTH SIS LU BN B S,

4.2.3 Fd9I— 3 OEBEE

ALy L—Lark PETAREOANL, ATV~
Va rORTIRR BB T A 010, LERIERET I
BL, LETCHNIEHBEOR T - 3 v Oj
RIS U T, BIMEIT IR ESEDZ, TOLD, A
FI—-TVrr P TERLTVAHEDOIREL LU, £
Vo FDT 7 ABMEFIMNT S LT, H4DMLT
RAHPICWTE L, CNSDHEEN LI LT, %
L= xr b OBEITRIROAL ST, RULBELREY K
LRFITAAOEES L, AT E AT NS,

5 flE: HROXENXE

5.1 THOTEOHE

C++ RHBSEL LT, BEMICEILTWSE T
DHEEET, VI by 2T OFHAREIToTWALD
LB, SREMT R, ERSNAHNEE? E Y b7 —
YENLTTOZ FLMBHIESK, BfES 0y
LR EITFoTwAREhETE, ZOL ) RIKRICE
WT, 7Y 2 b AKRTRAILTWAESI 475D
A% —~BEET 22 LT, HHOBIEIAL— XIS
ELLEZLHLMBHEIE, ZOBEY—FIEL.
) =BRSSO ETOR T L~ a v AT
VBRI BT B, '

__'72‘~.



WHORIRT
R laill2d

B 2 92— 4 %~ 5 OREEEBE

52 I—J1>rhdERTIREERH

ZORTIE, V=¥ PRI arka-T7 4
F—bh L, BIREPSO A=Y EINETE L)
BEERT T, V-7, BREEIFMHT -2
vk R, ERERI—T 4 R -5 (K2 ), ATy
T— ¥ (H3 B LIERZ &I B,

5.2.1 W—AUl B DN

=54 k- ik, OB EERE Y C, LE
EERERE LA T - %, TRTOMUGRED
el L, BT 5, SOFTIR, #B0aC ¢
YHAEBLILEHBLLTVRLD, TRTOL
T Ty hoLREZER. RO [HET] olRE
BYETH, bL, 2APARRALLBER., TORET
RTOFTY L= S HALTHRTT 5o TSI,
N=FHIA—F 12— ORELAHRERA TR
T, AOFELRET 5. PEEIFHENAEARE
BEL, BICIVWEIMRESALEEIR, TORIE
SEHEATY L arEERYET, £/, HIOH
BB TELEER, V-FOHWIC LY, HEEA
KEhHThY, BROI-F 4oV 2T LD
Dr—Jxr b EEBHLTET T,

®3: AT r—¥OREEBH

5.2.2 BRBIC BT 308

AT L= HiE, A—F A F— DT LI
=% TR EN S0, LEIE T TEREDT
ZHALTVEIXEa—5Il¥ A7 L —b (migrate)
L. BB ALO B Ry @MY 5. FONER.
BHOARE, 2TMY, £T0REE, HYWirETH
B LS OWEwE D 2, LETHIUL, BMNHR
BRRBLAY | HAMO NI~V xy M EAKLT,

TE LT So LT, REPRT LS, -

7 AR BRI B o

5.3 KROZTEADIIE

5.3.1 BHHZISI- 3 XE
FOdVI—-S g N4—CDEE ATV —Yar
IRy —VOEEIZ, Yo FrMERZLRRII R0
BAIRET B, AT, =7 12— § PHER DI
WP RIS ooz, EREERA T -
LA EGLBET, REEHOD L HIIEET
LIENELIONL, TN, AT T I PE
Y IKEEBHOES LN EAET LI ETERT

&b,



BHNEENEE HHRIKEOETIE, 2T x—
TarSELICoN T, MRE L BEAHHRIENL
TWL bR YoBlIck W RET S, WAL, HAk
DEBORBEY ST AEV a—VOREFEOLHE
19720, AV FOEHET LI L ENFTIHE
T 5,

EHENE HAROL-V Y RAlVWRTI -
Yarhil, FOL—-TVx  FEERLTWATOL
INERETLZIN, OB —-Y 2 FERPL
IEIDEVE SN AEEIC, S Rk
bo PIAW, HERBAICAB & s g Lciia, B
DIEHOLI—TV =¥ b REFL T, AL LETS
KTazbalhEz oM,

532 XdYI—3 3 niEtsyE

RRME ATyr—Yarid, SHELTITbATY
570, EHRORRE, Ay -V bAEHLT
VENR—AL—TV 2 bOT 7 ABELIET S
LT, PERT A, COEHERVAI LT, R
DT AR, 7Ok 2B BBEDETFIKG
HriE, ARBEIIV—-TERYEL TR RO
BhRRE Ebh b,

FEIE XTI x—3 3 YEPTHET S LENE
Lz, R—AL—Vxy bOT 7 REHEIZL
D, ATV a YOBETREERAL . EITIRR
WKL CTEQHM AL E R LI EDTE L, IR,
TRAT - a s Thhho AR, #
R T L, MEHBTHIUTZORMOMT $ THE
EL, PECHIDELRHBUALIT,

6 F&o

AT, V7 M7 BRI BT A R~
L avEaFBTADO—FRERE L.
5Bz, FTL - arOROSHE ESITTD
LB, SEHRELAT -7 F v BPEHL T,
FETALENDLLEELTVES,

SER

1] #K: V7 7T AT A RHMOK

HBEBALE L BN EEET VIS T 5%
SDA/II 7o ¥ = b 1991 £ {H8hHEH,
(1991), pp.1-4. ‘

[2] ¥, MR, Bk, W vy b o7 SR
BRI [HE] 07 — %7 77 v &6 FF5#E,
$594-18, (1994-07), pp.1-8.

[3] B, #A&: SHGIRELKET 4727 M RIN
T—%7 7 FrO—RE WHAHMES, V7 b
v 7 TR, V7 by 27 T 97-7,
(1994).

[4) 4, &R S N—TFT T2 ML BHHHEE
BREOER. ;A7 Vx 7 MMy Ea—F ¢
> 77 111, (1995), KEALRHFAL.

Goldberg, Y., Safran, M., and Shapio, E.: Active
Mail - A Framework for Implementing Group-
ware. Proc. of CSCW ’92, (1992), pp.75-83.

[6] Lai, K. Y., Malone, T. W., and Yu, K. C.

Object Lens: A “Spreadsheet” for Cooperative

Work. ACM Tran. on Office Info. Syst., Vol.6,

No.4, Oct. (1988), pp.332-353.

PN, &K JEIR)I0 53 AR A ik 0 B RS EH B3 3

TuRRIZEHET VL L BWRITBEAOIER. 15

WLRES V7 by 2 7 TR AR, V7 b
77 = 7 T4 96-25, (1994).

Durfee, E. H., and Montgomery, T. A.: Coor-

dination as Distributed Search in a Hierarchical

5

—_—

[7

8

_

Behavior Space. IEEE Trans. on Syst., Man, and
Cyber., Vol.21, No.6, Nov. (1991), pp.1363-1378.

Zlotkin, G. and Rosenschein, J. S.:
ation and Task Sharing Among Autonomous

9

—

Negoti-

Agents in Cooperative Domains. Proc. of IJCAI-
89, (1989).

[10] Maes, P.: Concepts and experiments in com-
putational reflection. Proceedings of OOPSLA
’87, Vol.22, pp.147-155. SIGPLAN Notices, Oct.
(1987), ACM Press.

[11] Watanabe, T., and Yonezawa, A.: Reflection in
an Object-Oriented Concurrent Language. Proc.
of OOPSLA ’88 (1988}, pp.306-315.



