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Design and Implementation of Multiuser Interface System
Based on the Shared Interaction Object Model

Nosoru Kosuizugkal* and Ken Sakamurat

On account of the recent progess of high-performance workstations «nd computer net-
works, it is required to support our collaboration using computer systems such as group-
wares. However, it is difficult to implement groupware since it contains complicated me-
chanisms of distributed processing and user interface. This paper proposes shared interac-
tion-object model, which is a software architecture model for next generation window sys-
tems that supports the implementation of groupwares. The shared itneraction-object model
realizes shared windows using distributed shared spaces which store interaction-objects
displayed on the windows. This model can accomplish high module independence between
groupware application body and the window system. Furthermore, this paper describes a
distributed shared memory system, named Window Real-Object (WRO), which implements
the shared interaction-object model. WROs store interaction objects in it, and work as a
part of window systems. WROs support accesses to the stored objects by providing spatial
addressings and abstract event functions. It can be implemented effectively by using
region-tree and fully replicated distributed sharing algorithm. The authors have verified
the efficiency by the performance measurement on the prototype system. This paper
also describes the result of the measurement.
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Fig. 8 Distributed shared memory algorithm
in window real-objects.
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Fig. 9 An action of user-agent in processing
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Fig. 10 An action of user-agent in processing
long-term operations.
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Fig. 11 Resolving a collision between long-term operations.
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Fig. 13 Processing time of an update window call
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F5BA SHEEF7NVTY XA

Al o-ANERAVLOhDFHKEE

Fus 5 LhOESE, R8ORUEFESOMELS
IR
procedure P(kind : READ/WRITE, wro: WRO o
HH) ;
procedurt V (kind : READ/WRITE, wro: WRO o
rH)
{g—picELN wro DF—2% MRSW oy
VER- R A Ewe
procedure Apply (op: #fE, wro: WRO D##) ;

{op DEIEE wro ICEFE)
begin
if op=READ then begin
P(READ, wro) ;
wro 55 READ 9% ;
V(READ, wro)

Sep. 1994

end
else begin
P(WRITE, wro) ;
op % wro {CnZ 5 ;
FUEL A Y PERFT 3 wveorveoreermesomeaeennesieennas s
V(WRITE, wro)
end
end.
procedure Send "WC (op: #4E, wro: #IEXSHOD
WRO, to: %ff4) ;
procedure Receive_WC (op : #/E, wro: #EHED
WRO) ;
{4V Foa—wDERA v & —I D2
A.2 SEUEY - NOEE
program 53#ft# —~% {Distribution Server: PIF
Ds} ;
var replica: v 4 v FYyEBHER;

op: #BIE;
Wwro: T4V FOES
begin

while forever do begin
Receive_WC (0D, Wro) ; «rreereereeseeenenannn 2., 4.
if 4348 wro D<= X% do begin
if BRA Y 2—YDREYT=HHKR I then

....................................... 3
Apply (op, wro)
else
Send_WC(op, %L, replica & % k2
F Lo DS) 5
foreach replica in %V TELA D WRO D5y
O seererrermnt ettt e A
if replica {ZH+&X F_kitdH 3 then
Apply (op, replica)
else
Send_WC (op, replica, replica @3 3k
A b E® SD);
end
else
Apply (0D, Wr0) ; ++rerereeemrsnvuiisiineinnerans 5.
end {while}

end.
A3 DY EYI-NOBE

procedure U 4 ¥ FoUa—i (op: #fE, wro: #fE
FHE WRO) coveveevrrremniinininiiiiie e eeiir e e, 1.
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begin
Send_WC (op, wro, wro D<A X FR b kD DS)

end.

2B #HIEE 1AMV MEETS
A=a—=-nvrEs0Crnsy
5 L

#include "BGSHELL.h”
main ()
{
ABSTRACT_EVNT ev; /&4 ~v +¥/
unsigned int 1_atr=0x01 BRI E */
ERROR err;
InitBGSHELL (MBF_ID, MACHINE,ID) ;
/* L */
GiveMeAEVT (ACCESSWROID) ;
/G A XY P REERY
while ((err=Get_AEVT (&ev, TMO_FEVR))
>=0 |
/A RV B/
if ((ev.wo_class ==MENU_OB]J) &&
/A =2 =~ OBE */
(ev.wo_id ==MENUOBJID) &&
/AT V27 P IDR@A=2—Y
(ev.we_class ==OPE_WO)&&

/*operate XN/ */
(ev.wc_subclass==CLICK) &&

JHRIERAIR 7 Y v 7 */
(ev. infol ==1PT_ITEM))

/*EIE Ipt K B 4 == —HEY/
PEFREDONEL 7 V=7 + O, BIEE 1pt
ICEE*/
update (aev.wro_id, SELECTION_SEARCH,
NULLKEY, L_ATTR, &l_atr);
{
QuitBGSHELL() ;
exit(0);

}

H3C BiEE 1RV MCEET S
A= a—nv ES D scheme
TRy ub

(define (make-latr-1pt)

RERTEA T V27 PIFRREX B2V Fa-HFA V2T 2 - AV AT A 1793

(do(InitBGSHELL MBF_ID MACHINE_ID)

(GiveMeAEVT ACCESSWROID)
(repeat
(let* ((ev (Get_AEVT TMO_FEVR))
(woclass  (get_wo_class ev) MENU_OBJ)
(woid (get_wo_id ev) MENUOBJID)
(get_we_class ev) OPE_WO)
(wesubclass (get_we_subclass ev) CLICK)

(weclass

(info (get_infol  ev)1PT_ITEM))
(cond ( (and (= woid MENU_OBJ)
(= woclass MENUOBJID)
(= weclass OPE_WO)
(= wesubclass CLICK)
(= info 1PT_ITEM))

(update (get_wro_id ev)
*(SELECTION_SEARCH NULLKEY)
'L_ATTR

info)))))))
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