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OWNER IDENTIFYING METHOD OF COLLABORATION WORK OBJECT. 

COMPUTER SYSTEM AND COMPUTER READABLE RECORDING MEDIUM 

: 

Detailed Description- of the Invention: 

[Field of the invention] 

The present invention relates to a computer system 

having a plurality of clients, or a system for providing 

an environment for collaboration work carried out by using 

a computer network. More particularly, the invention 

relates to a system advantageous for the owner identifica-

tion of an object created by collaboration work. 

[Background art) 
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With the progress in computer network technology in 

recent years, the needs of utilizing World Wide Web (vJWW) 

for businesses, transactions, work, and so on, have 

increased. Businesses are rarely carried out by inclividu-

als alone but, in general, a plurality of users simultane-

ously shares the same information, and carry out work in 

collaboration. 

As a technology for providing the environment of 

collaboration work using Web 1 for example, there is a 

technology described in Japanese Patent Laid-Open Hei 10 

(1998)-134461. This publication discloses a computer 

system and a method of execution invented for the purpose 

of providing a system designed to enable two or more users 

of the Internet to move or modify Hyper Text Markup 

Language {HTML) documents while referring to the same. 

The computer system described therein includes browsers 

and web sharing managers provided in the shared client 

computer systems of a source and a receiver, and is 
.,. 

constructed in such a manner that the web sharing manager 

of the shared client computer system of the receiver can 

receive the event message of the source from the web 

sharing manager of the source. Accordingly, the event 

message is shared by the source and receiver, and the 

displaying and controlling of the same web page are simul-

taneously realized on the shared client computer systems. 

In Japanese Patent Laid-Open Hei 5 (1993)-113975, a 

shared document processing system is described, which was 



... - .. :.....,.._.,,.,,....,._~ = 

3 

invented for the purpose of displaying the modified place 

and content of a document shared and used by a plurali t~· 

.. of users or groups of users, with conuuents. Specifically, 

the publication discloses a technology for stoling a 

stored edited document, comments; edition informat.:i.on, and 

so on, in linkage, and retrieving these bits of informa-

tion from terminals . In this case, for a plurality of 

terminals having an editor unit for editing each of the 

document comments, the edition information, and so on, or 

a management unit for each of those, a storage unit is 

provided in common to store each of the edited documents, 

the comments, the edition information, and so on. This 

arrangement enables a user to see the modified place and 

cpntent of the document, a reason for the modification, 

and so on 1 while verifying the relation thereof. Thus, it 

is considered that understanding of each other· and the 

efficiency of collaborative editing work can be enhanced 

in sharing information within a work group. 
~ 

In Japanese Patent Laid-Open Hei. 10 ( 1998)-13400-2,. a 
collaboration work support system is described 1 which was 

invented to enable a creator of drawing information or the 

like within a file, to be contacted by using optional 

communication means. According to this collaboration work 

support system1 the contact address of a creator for the 

communication medium of at least one kind is stored corre-

spending to identification information regarding the 

creator of drawing information, the contact address 
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information is obtained in response to an instruction from 

a user reading the drawing information, and the computer 

,; of the user is connected to the contact address of the 

creator. 

The technologies described in the foregoing publica­

tions provides a collaboration work environment using WWW, 

makes it possible to refer to editing, comments and 

edition information regarding the document in common, and 

establishes user 1 s quick contact with the creator of 

drawing information regarding the docwnent or the like. 

{Problems to be solved by the invention] 

However, in the case of collaboration work carried 

out based on the conventional technologies, there is no 

concept of ownership for each object on a collaboration 

work area, i.e., no definition of who owns the object 

(ones of all the objects provided in the work environment 1 

e.g., drawings, documents, characters, images, moving 

images, voices, combination of them and so on). Conse-

quently, if a plurality of users take part-= in: 

collaboration work, it is impossible to determine who owns 

a displayed object currently being drawn or who has drawn 

a currently displayed object that has already been drawn. 

In addition, there may be a case of selecting objects 

belonging to a certain owner, among the drawn objects, for 

editing operation including changing, modification, 

deletion, and so on. In the conventional technologies 

having no concept of ownership, however / such operations 
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cannot be executed in the block. 

An object of the invention is to provide a technology 

for identifying the owner of an objec:. that is currently 

being drawn on a collaboration work area, or an -_object 

that has already been drawn on the collaboration work 

area. 

Another object of the invention is to provide a 

technology for selectively identifying objects drawn by a 

certain owner among objects on the collaboration work 

area. 

Yet another object of the invention is to provide a 

technology for facilitating an editing operation of 

objects for each owner. 

[Means for solving the problems] 

The present invention can be summarized as follows. 

Specifically, a computer system of the present invention 

comprises a plurality of user systems connected to each 

other, each thereof being adapted to display a work area 

on a display screen, alternatively a plurality of--=user 

systems connected to each other through a computer 

network. In this case, each of the user systems includes: 

collaboration work control means having a user management 

table for registering a node identification code given for 

each of the user systems and an owner identifier related 

to the node identification code, and an object management 

table for registering object information related to the 

node identification code; and means for obtaining, based 
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on an event entry for an object, the node identification 

code related to the object by referring to the obje::. 

management table, obtaining the owner identifier rela:.-=ci 

to the obtained node identification code by referririg 

the user management table, and displaying the object on 

the screen in a manner that the obtained owner identifier 

can be discriminated from owner identifiers of other 

objects. 

The present invention provides a method of identify-

ing a collaboration work object, the object having been 

created based on collaboration work by using a compute.:-

system having a plurality of user systems connected ::.:) 

each other, alternatively a plurality of user syste~s 

connected to each other through a computer network. T~e 

method comprises the steps of: when any one of the plural-

ity of user systems receives collaboration work data from 

the other user system, causing the user system to obtain a 

node identification code contained in the collaboration 

work data, obtaining an owner identifier related t<7 the 

obtained node identification code by referring to the user 

management table of the user system; and when an object is 

displayed on a screen of the user system by using object 

data contained in the collaboration work data, displaying 

the owner identifier by means of superposition at one of 

starting and finishing points of the object, and other 

points of the same. 

The · present invention provides a method of 
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identifying a collaboration work object, the object having 

been created based on collaboration work by using a 

computer system having a plurality of user syste~s 

connected to each other, alternatively a plurality~f·user 

systems connected to each other through a computer 

network. The method comprises the steps of: causing one 

of the user systems to store object data contained in 

collaboration work data received from other user systems 

into an object management table by relating the data to a 

node identification code of each of other user systems, 

and to display the object thereof on a screen of the user 

system; 

when the object displayed on the screen is selected, 

obtaining the node identification code by referring to the 

object management table; obtaining an owner identifier 

related to the obtained node identification code by refer-

ring to the user management table of the user system; 

and displaying the otvner identifier on the screen by means 

of superposition at one of starting and finishing p0ints 

of the object, and other points of the same. 

According to the computer system and the identifying 

method of the invention, since the owner identifier is 

displayed in relation to the object, the owner of the 

object can be easily identified. As the owner identifier, 

a character, a graphic, a picture character (icon) or the 

like, which are defined for each owner, can be used. 

The event entry may be a drawing operation carried 
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out by the owner of the object or a selection operation 

carried out by a user other than the owner. L1 the cas-:= 

of the drawing operation by the owner, the owner ident~­

fier is displayed while the object is being drawn;:.. 'i.e., 

while the object is being created (real time) . Acco re-

ingly, during collaboration work carried out by a 

plurality of users (especially three or more), the owner 

of the object can be identified in real time. In the case 

of the selection operation by the user other than the 

owner, the owner identifier is displayed when selection 

operated. In other words, the owner of each object can 

identified whenever the user makes a request after tte 

drawing of the object. 

The selection operation includes an operation fc~ 

sequentially selecting objects by using 1 for example a tab 

key or the like, an operation for moving a pointer on the 

screen (work area) to an object by using an input device 

such as a mouse or the like and then clicking with the 

mouse, and an operation for simply moving the pointer t('.) 

the object and maintaining its position for a fixed 

period. The position of displaying the owner identifie!.' 

may be set at one of the starting and finishing points of 

the object, and other points superposing on the points 

constituting the object. 

In the specification, a description· of "drawingn an 

object, unless specified otherwise, includes·an operation 

for creating an object displayed on the screen, such as 

-"' 
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"input", "link" or the like. In other words, as described 

above, objects include not only a graphic and an image but 

also a c:-..aracter, a document, a moving image, a voice, and 

so on. Thus, the operation for displaying the objeCt:·such 

as a character, a voice or the like is included in the 

concept of 11 object drawingn. 

A computer system of the present invention comprises 

a plurality· of user systems connected to each other, 

alternatively a plurality of user systems connected to 

each other through a computer network. In this case, each 

of the user systems includes: collaboration work control 

means having a user management table for registering a 

node identification code given for each of the user 

systems, and an object management table for registering 

object information related to the node identification 

code; and means for obtaining, based on the selection 

operation for selecting an owner, the node identification 

code of the user system related to the selected owner by 
6 

referring to the user management table, obtaining ob"jects 

related to the obtained node identification code by refer­

ring to the object management table, and displaying the 

objects on a screen in a manner of discrimination from 

other objects. 

The present invention provides a method of identify­

ing collaboration work objects, the objects having been 

created based on collaboration work by using a computer 

system having a plurality of user systems connected to 

-. 
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each other, alternatively a plurality of user systems 

connected to each other through a computer network. 'rhe 

method comprises the steps of: causing one of the user 

systems to store object data contained in collab-or·ation 

work data received from the other user systems into an 

object management table by relating ·the data to a node 

identification code of each of the other user systems, and 

to display the object thereof on a screen of the user 

system; when any one of owners taking part in the collabo-

ration work is selected, obtaining a node identification 

code given for a· user system of the selected owner, by 

referring to a user management table of the user system; 

obtaining objects related to the obtained node identifica-

tion code, by referring to the object management table; 

and displaying all the obtained objects on a screen in a 

manner of discrimination from other objects. 

According to the computer system and the identifying 

method of the invention, focusing on a certain owner, the 

objects of this owner can be displayed by being disCJ:im~~ 

nated from the objects of other owners. Accordingly, 

during collaboration work, after the collaboration work, 

or even if work is reviewed by a third party after the 

work, attention can be paid only to objects drawn by a 

certain owner on a collaboration ~ork area. As an example 

of the method of displaying objects of the discriminately 

selected owner from the objects of the other owners, the 

objects of the selected owner may be indicated by a solid 
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line, and the objects of the other owners may be indicated 

in gray to be unseen (graying out) . In addition, as an 

example of the method of selecting a particular owner / a 

list of members taking part in the collaboration work may 

be displayed on a dialogue menu, a menu indicated on the 

title bar of the collaboration work area or the like, and 

then selection may be made therefrom. 

In the foregoing case, means or a step of performing 

an editing operation including copying, movement, deletion 

and others for the obtained object can be provided. Thus, 

editing operation cf the objects for each owner is made 

possible. 

In this case, furthermore, security level information 

related to the node identification code may be registered 

in the use management table, and the editing operation is 

permitted within a range compliant with the security level 

information. Thus, it is possible to secure the result of 

collaboration work including deletion of the object or the 

like, by restricting the operations by unauthorized person 

other than the owner. 

Any of the foregoing computer systems can be provided 

with means or a step of deleting or removing the owner 

identifier displayed on a screen or display of the 

obtained objects discriminately from other objects on the 

screen. Accordingly, by displaying the owner identifier 

only when it is considered necessary, it is possible to 

make effective use of the limited display screen. 

--
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Furthermore, the computer system of the invention 

further comprises means for controlling a session for each 

collaboration work. In this case, the session control 

means includes a session management table for registerir.g 

a session identification code for identifying the session, 

a user identification code for identifying a user taking 

part in the session, and a node identification code of the 

user system used by the user. In addition, the session 

control means refers to the session management table, and 

can transmit the data to the other user systems taking 

part in the session regarding all the sessions registering 

the user identification code contained in data sent from 

the user. Such an arrangement enables the present inven-

tion to be realized even if a session manager (session 

server) is interpolated. 

[Preferred embodiments of the invention) 

Next, the present invention will be described in 

detail with reference to the accompanying drawings. The 

invention can be carried out by various modes, and it 

should not be limited to the contents described in the 

embodiments. Throughout the entire embodiments, like 
. 

elements and portions are denoted by like reference 

numerals. 

The embodiments described below mainly concern a 

method and a system. However, as can be understood by 

those skilled. in the art, in addition to the method and 

the system, the invention provides medium recording 
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program codes, which can be used in a computer. 

Therefore, the present invention can take the form of 

hardware 1 software or a combination of the both. For t.he 
.. 

medium recording program codes, an optional eomput.er 

readable medium such as a hard disk 1 a CD-ROM, an optical 

memory, or a magnetic memory can be used. 

The computer system of the embodiments comprises a 

central processing unit (CPU), a main memory [RAM (Random 

Access Memory}], a nonvolatile memory [ROM (Read Only 

Memory)], and so on. These elements are interconnected by 

a bus. Other than these, a copr·ocessor, an image accel-

erator, a cache memory, an I/O control unit (I/O) and so 

on 1 are connected to the bus. Through a proper interface, 

an external memory, a data input device 1 a display device, 

a communication control unit and so on, may also be 

connected to the bus. In addition, needless to mention, 

hardware resources that computer systems generally have 

can be provided. As the external memory,. a hard disk 
.• 

device is typically used. Other than this, apparentlj', ·a 

magpeto-optical memory, an optical memory, a semiconductor 

memory such as a flash memory or the like may be selected. 

A read-only memory such as a CD-ROM used for reading data 

is fallen into such external memories if it is used only 

for reading data or programs. The data input device can 

be provided with an input device such as a keyboard, and a 

pointing device such as a mouse or the like. The data 

input device also includes a voice input unit. As the 
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display device, a CRT, a liquid crystal display device, or 

a plasma display device can be used. For the computer 

system of the invention, one may be selected from various 
.. 

computers such as a personal computer, a work station, a 

mainframe computer and the like. 

A program used in each computer system may be 

recorded in other computer systems. In other words, a 

part of the programs used by the computer system can be 

processed or executed by a remote computer in a distrib-

uted manner. To refer to programs recorded in the other 

computer systems based on addresses, a DNS, a URL or the 

like can be used. 

For communications carried out between the computer 

systems described in the embodiments, a LAN, a WAN or the 

like interconnecting a plurality of computer systems may 

be used. Also 1 the Internet is available. A communica-

tion line used for such a connection may be a dedicated or 

public line. The present invention may also be realized 

in a single computer system. 

The term Internet in the specification includes both 

Intranet and Extranet. Access to the Internet also means 

access to the Intranet or the Extranet. The term computer 

network includes both a computer network to be publicly 

accessed and a computer network to be accessed only 

privately. 

(First Embodiment} 

Fig. 1 is a conceptual view showing the concept of a 
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collaboration work system according to a first embodiment 

of the present invention. The collaboration work system 

100 of the embodiment includes collaboration clients ::..02A 
.. 

and 102B as user systems interconnected through a ~ession 

manager 101. For the respective collaboration clients, 

work areas 103A and J03B are created. The work areas 103A 

and 103B are areas displayed on the screens of the 

collaboration clients 102A and 102B, which are functions 

to be realized by software. Each of these work areas has 

the functions of, in addition to displaying, editing and 

so on, of various do_cuments (e.g., HTML documents), enter­

ing, displaying, editing and so on, of an optional drawn 

graphic in the• manner of superposition on currently 

displayed documents or graphics as annotation data. Each 

of the areas also has the functions of entering data to a 

data field included in HTML documents or the like, and 

displaying, and editing the entered data. 

Here described is the case of two collaboration 
A 

clients (user systems}. Needless to say I however I more 

user systems can be interconnected. The collaboration 

systems have similar constitutions, and are functionally 

equivalent to each other. In other words, if one of the 

collaboration clients is a transmitter of collaboration 

work data, the other clients function as a receiver of the 

collaboration work data. However, an arbitrary collabora­

tion client can function as any one of the transmitter and 

receiver. In practice, the functions of such receiver and 
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transmitter are switched in a complicated manner. In the 

specification, if there is no need to distinguish betwee;. 

the collaboration clients 102A and 1028, the e~~pressior: 

collaboration client 102 is simply used. 

Fig. 2 is a block diagram showing an example of the 

constitution of the session manager. Fig. 3 is a block 

diagram showing an example of the constitution of the 

collaboration client. The session manager 101 includes a 

session management table 104, a session management unit 

105 and a communication unit 106. The collaboration 

client 102 includes a communication unit 107, an inpu:: 

data analyzing unit 108, an external event input unit 109, 

a user management uni't 110, a user management table 111, 

an object management unit 112, an object management table 

113, and a drawing/output unit 114. 

Upon receiving data from a certain user, the session 

management unit 105 transfers the data to another user 

taking part in the same session. The transmitting/receiv­

ing of the data is carried out through the communicatioIT 

unit 106. 

Determination as to the transfer destination of the 

received data is made by referring to the session manage-

ment table 104. Fig. 4 is a table showing an example of 

the session· management table 104. As shown in Fig. 4, the 

session management table 104 registers a session ID (SID) 

for each session, ID -of users (UID) taking part in the 

session, and node IDs (NID) for the system of the users 

--
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{collaboration client). The session management unit 105 

obtains a session ID from the received data, and then 

transmits the data to other users of a user list contained 

in the session ID by referring to the session man~qement 

table 104. For a transmission destination, reference is 

made to the node ID. 

For the communication units 106 and 1071 all kinds of 

technologies enabling communications among the computer 

systems can be used. For example, one may be selected 

from· an interface compliant with TCP/IP _Protocol, a data 

terminal such as a modem/terminal adaptor or the like, a 

LAN interface, and so on. For the communication unit 106, 

an encryption technology such as a widely known SSL or the 

like can be used. 

The input data analyzing unit 108 analyzes data 

received through the communication units 106 and 107 from 

the session manager 101 or an entry from the external 

event input unit 109. For example, the input data analyz-

ing unit 108 obtains a node ID (NID} contained in.-: the 

received data, obtains an owner identifier, security 

level, object data, and so on 1 described later, and then 

passes each data to the user management unit 110 and the 

object management unit 112. In addition, the input data 

analyzing unit 108 functions to generate a proper opera­

tion according to an entry from the external event input 

unit 109. 

The .exte.rnal event input unit 109 receives an entry 

.· 
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from the external unit, for example object selection made 

by using the pointing device such as a mouse or the like, 

or an entry from the input device such as a keyboard o.r 

the like, and passes the entry as an event to th~ ·input 

data analyzing unit 108. 

The user management unit 110 manages users taking 

part in collaboration work. For the user management at 

the user management unit 1101 reference is made to the 

user management table 111. Fig. 5 is a table showing an 

example of the user management table 111. The user 

management table 111 registers a node ID (NID), a user 

name (U}, an owner identifier (OID) and a security level 

(S) for)each user taking part in the collaboration work. 

The node ID is provided to identify the user system 

(collaboration client 102) used by the user as described 

above. The user name (U) indicates a name of the user. 

The owner identifier (OID} is an individual identifier 

given to the user, which may be a character, a graphic, a 

picture character (icon) or the like indicating the user~ 

The security level (S) is a code provided to specify a 

level permitted when other users add editing, deletion or 

the like to an object owned by the user. The operation of 

the user management unit 110 carried out by referring to 

the user management table 111 will be described in detail 

later in connection with a method of identification. 

The object management unit 112 manages objects 

displayed on the screen of the user system by referring to 
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the object management table 113. Fig. 6 is a table 

showing an example of the object management table 113. 

The object management table 113 registers object data, a 

node ID (NID) I and a graying-out flag for each o.b.ject. 

The object data includes, for example, the type of an 

object (line, square or the like), and data regarding the 

starting and finishing points of the object. The data 

regarding the starting and finishing points is given by, 

for example an x and y coordinate. The graying-out flag 

indicates whether the object is being displayed by a solid 

line (flag = 0) or by graying-out {flag = 1). Herein, t~e 

case of graying-out is described. However, the way of 

indication is not limited to the graying-out, and any can 

be used as long as it can display the object by means o~ 

discrimination. For example 1 needless to say, the type of 

indicating the object by changing its color, or adding 

three-dimensional ornaments, and others may be used. 

The drawing/output unit 114 is a control unit for 

displaying an object on the display device of the -tise.t 

system. The objects controlled to be displayed by the 

drawing/output unit 114 are displayed in the work area 

103. As descried later, the objects, user identifiers and 

so on are displayed. 

Next, description will be made of the method of 

identifying collaboration work objects using the foregoing 

system. Fig. 7 shows the format for data 

transmitted/received when collaboration work is started. 
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The data at the time of starting the collaboration work 

includes a user ID (UAID), a node ID, an owner identifier, 

and a security level. Fig. 8 shows the format for data 

transmitted/received during the collaboration. work.. · The 

data during the collaboration work includes a user ID 

(UAID), a node ID and object data. The object data may be 

plural. 

Fig. 9 is a flow chart showing an example of an 

operation carried out when the collaboration wor~ is 

started. When a certain collaboration client 102 starts 

collaboration work ·(step 120} / data containing an owner 

identifier is transmitted to other collaboration workers 

(collaboration client 102) (step 121). This data has a 

. data format like that shown in Fig. 7. The transmission 

of the data is carried out to the session manager 101. 

The session manager 101 obtains the user ID (UAID) 

contained in the data, and then transmits this data to the 

nodes listed in NID (excluding a data originator} of a 

session including the UAID by referring to the se15sion 

management table 104. 

Then, the collaboration client 102 that has received 

the data adds a new user to the user management table 111 

(step 122). Subsequently, in the new user section of the 

user management table 111, a node ID, a user name, an 

owner identifier and a security level are sequentially 

stored (steps 123 to 126). 

Then, determination is made as to whether or not data 
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regarding a collaboration work (collaboration} start has 

been received from other collaboration workers (step 127). 

If the data has been received, the processing returns to 

step 122 to execute the processing thereof. ·rf the:. data 

has not been received, the processing of the collaboration 

work is started (step 128). 

Fig. 10 is a flow chart showing an example of an 

operation during collaboration work. When collaboration 

work data is transmitted from a certain collaboration 

client 102, the other collaboration clients 102 receive 

the data (step 130). This data has a format like that 

shown in Fig. 8. 

The collaboration client 102 that has received the 

data obtains a first block of the received data (step 

131), and makes determination as to the end of the data 

{step 132). If the data is determined as an end, a 

finishing operation is executed (step 133). If the end of 

the data is not determined, the processing moves to next 

step (step 134). The fir st block contains a UAID ~nd __ a 

node ID. Then, determination is made as to whether the 

obtained data block is a node ID or not (step 134). If 

the node ID is determined, the obtained node ID is substi-

tuted for the NID (step 135), and an owner identifier 

(OID) corresponding to the NID (node ID) is obtajned from 

the user management table 111. Then, moving to step 148, 

a next block is obtained (step 148), and the processing 

returns to step 132. 
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On the other hand, if the obtained data block is not 

a node ID (but it is object data), a new object is added 

to the object management table 113 (step 137). In the 

section of this new object, the type of the object,- start-

ing and finishing points thereof and an NID (node identi-

fier) are respectively stored (steps 138 to 141). 

Subsequently, determination is made as to whether or 

not an owner identifier (OID} corresponding to the node ID 

is being displayed (step 142). If it is being displayed, 

this owner identifier (OID) is deleted (step 143), and a 

display timer is deleted (step 144). Then, the processing 

proceeds to step 145. If the owner identifier {OID) is 

not being displayed, the processing proceeds to step 145 

without passing through steps 143 and 144, and the owner 

identifier (OID) is drawn at the starting point of the 

object (step 145). The display timer is started at the 

time when the owner identifier (OID) is displayed (step 

146), and the object is drawn {step 147). Then, a next 

data block is obtained (step 148) 1 and returning to~st~ 

132 to continue the processing. When the end of the data 

block is detected in step 132, the processing is finished 

(step 133). 

Fig. 11 is a screen view showing an example of a 

display screen when the foregoing processing is executed. 

Fig. 11 specifically shows a case where users "B 11
, "C" and 

"D" participating in collaboration work draw annotation 

images as objects almost simultaneously. The owner 
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identifiers of the users "B", "C" and "D" are displayed by 

being superposed on the respective objects, and thus it is 

possible to identify the owner of each object. According 

to the described embodiment, through the foregoing~steps, 

the owner identifier is displayed to the user watching the 

display screen almost simultaneously with the entry 

(drawing) of the object from the other user. In other 

words, the owner can be identified in real time. Accord-

ingly, it is possible to identify the owner of the object 

of the collaboration work very easily. 

Fig. 12 is a flow chart showing an example of the 

ending processing of the display timer. After a display 

timer is generated and displaying is started, the display 

timer is ended at the time when time set by the timer is 

passed (step 149). Then, an owner identifier being 

displayed is deleted (step 150) 1 and the display timer is 

deleted (step 151) . Thus, only the owner identifiers 

(displaying of "B" 1 "C" and 11 D" in Fig. 11) are deleted 

while the displaying of the objects is maintai-ne9,_,_ 

According to the embodiment, each owner identifier is 

displayed for a fixed period only while the object is 

being drawn, and then deleted. The owner identifier is 

displayed only _during the drawing of the object that the 

user may wish to recognize, and its displaying may be an 

obstacle thereafter. By eliminating such unnecessary 

.displaying, 

utilized. 

the display screen can be effectively 

As described later, the user can display the 
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owner of the object when necessary. 

According to the embodiment, owner identification is 

carried out by displaying the owner identifiers ( "B", "C 11 

and "D" in Fig. 11) . However / objects may be d-isplay:e_d in 

the manner of discrimination from one another based on 

colors and tones given to the respective owners. Iden ti-

fication may also be carried out by flickering the objects 

based on patterns different among owners. In add-on, 

needless to say, any other forms of owner identification 

can be used. 

Furthermore, according to the embodiment, the owner 

identifier is displayed at the starting point of the 

object. However, the owner identifier may be displayed at 

the finishing point of the object and any other points 

thereon. The owner identifier may also be displayed near 

the object as long as its relation to the object can be 

easily understood. 

(Second Embodiment) 

Fig. 13 is a flow chart showing an example of.. the 

method of identifying a collaboration work object accord­

ing to another embodiment of the invention. The 

identifying method of this embodiment is implemented by 

using the same system as that of the first embodiment. 

Also, a processing executed at the time of starting 

collaboration work is identical to that of the first 

embodiment. 

Now, a processing executed when a certain user taking 

.. 
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part in the collaboration work wishes to identify the 

owner of an object is described. First, the user selects 

an object displayed in the work area 103 (step 152). This 

selection is made by positioning the icon (for·exa:mpl¢., an 

arrow) of the pointing device on the object to be 

selected, and then clicking with a mouse button in this 

state. The selection may also be made by keeping the icon 

on the object for a fixed period (several seconds). 

Then, a node ID corresponding to the selected object 

is obtained from the object management table 113 (step 

153). Thereafter, the starting point of the object is 

obtained from the object management table 113 {step 154), 

and an owner identifier corresponding to the node ID is 

obtained from the user management table 111 (step 155) . 

The obtained owner identifier is then displayed at the 

obtained starting point of the object (step 156). Subse-

quently, the timer is started {step 157), and the 

processing is finished {step 158). The removal processing 

of the started timer is similar to that ·of the .first 

embodiment. 

Fig. 14 is a screen view showing an exa~ple of the 

display screen during the foregoing processing. Fig. 14 

specifically shows a case where an object 11 Important 1n is 

selected. An owner identifier "C" is ·displayed at the 

starting point· of the object 11 Importa,nt l " , I and thus it 

can be identified that the owner of the object "Import~nt 

! IT is C. The identifying method of the embodiment 
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enables the owner identifier to be displayed on the object 

whenever the user wishes, and the owner of the object to 

be easily identified. 

'rhe example of displaying the owner identi·fier-:-at the 

starting point of the object was described. However, the 

owner identifier may be displayed in the manner of super-

position at the finishing point of the object and any 

other points constituting the object. In addition 1 as 

long as its relation to the object is apparent, the owner 

identifier needs not be displayed on the object by means 

of superposition 1 but it may be displayed near the object. 

{Third Embodiment) 

Fig. 15 is a flow chart showing an example of the 

method of identifying collaboration work objects according 

to yet another embodiment of the invention. The ident~fy-

ing method of the embodiment is implemented by using the 

same system as that of the first embodiment. A processing 

at the time of starting collaboration work is also identi-

cal to that of the first embodiment. 

Now, a processing executed when a certain user taking 

part in the c0llaboration work wishes to identify the 

objects of a particular owner is described. First, the 

user selects an owner to be focused (step 159). Then, the 

node ID of the selected owner is obtained from the user 

management table 111 (step 160). The obtained node ID is 

stored as an Nl. 

Then, a numeral 1 is substituted for a variable i. 

-. 
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and the number of objects is substituted for a variable 

objNum (step 161). 

Subsequently, in order to form a locp for all the 

objects, the variable i is determined (step 16~). -I~ the 

variable i is equal to the variable objNum or lower, an 

i-th object (0) is obtained from the object management 

table 113 (step 163), and a node ID (N2} of the object (0) 

is obtained from the object management table 113 (step 

164) . Further, a graying-out flag (F) of the object (0) 

is obtained from the object management table 113 (step 

165) . 

Then 1 determination is made as to whether or not the 

node ID {Nl) of the focused owner is equal to the obtained 

node ID (N2) (step 166). If inequality is determined (the 

owner (N2) of the targeted object is different from the 

owner (Nl) of the originally focused object), the targeted 

object (0) is displayed by graying-out (step 167), and the 

flag is set at 1 (indicating graying-out displaying) (step 

168). Then, 1 is added to the variable i (step 169)...!: ~n_d 

the processing returns to step 162. 

If equality is determined (the owner (N2} of the 

currently targeted object is identical to the owner (Nl) 

of the originally focused object) / then determination is 

made as to whether the flag (F) is set as 1 (displayed by 

gray) or not (step 170). If graying-out displaying is 

determined (F = 1), the object is drawn again (step 171)_, 

and then the flag is set as O (step 172) and the 



. . 
28 

processing proceeds to step 169. If graying-out display-

ing is not determined (F ! = 1), the processing directly 

proceeds to step 169. 

In step 169, 1 is added to the variable i. a similar 

operation is repeated while targeting an i + 1st object. 

When the variable i exceeds objNum (the number of 

objects), the graying-out timer is started {step 173), and 

the processing is finished (step 174). 

Fig. 16 is a screen view showing an example of the 

display screen at the above stage. Fig. 16 specifically 

shows a case where the owner "C" is selected to focus. 

The objects of the owners other than the owner "C" are 

displayed by graying-out. 

According to the embodiment, by paying attention to a 

particular owner 1 it is possible to easily discriminate 

the objects of this owner from the objects of the other 

owners. For example, when a review is made after the 

collaboration work, the use of the identifying method of 

the embodiment enables, by paying attention to a part...tcu-

lar owner / only works carried out by this owner can be 

displayed in a clearly-understood manner. Thus, reviewing 

can be efficiently carried out. 

Fig. 1 7 is a partial display screen view showing an 

example of ari owner selecting method. As shown in Fig. 

17(a), a method can be employed, which displays-a button 

indicating each owner by an icon in a dialogue box, and 

then selects the owner in the dialogue box. 

-. 
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Alternatively, as shown in Fig. 17(b), a method can be 

employed, which displays a button indicating each owner by 

an icon in the menu section of the work area, and then 

selects the owner. Otherwise, as shown in Fig.· 17 ( c-), _ the 

owner selecting method described above with reference to 

the second embodiment can be employed. 

Fig. 18 is a flow chart showing an example of the 

ending processing of the graying-out timer. A graying-out 

timer is generated, and after graying-out is started, the 

graying-out timer is ended with the passage of time set by 

the timer. Then, 1 is substituted for the variable i. and 

the number of objects is substituted for the variable 

objNum (step 175}. In order to form a loop for all the 

objects, determination is made as to the variable i (step 

1 76). If the variable i is equal to objNum or lower, an 

i-th object (0) is obtained from the object management 

table 113 (step 177), and a graying-out flag (F) of the 

object (0) is obtained from the object management table 

113 (step 178). Then1 determination is made as to whet~~~ 

the graying-out flag (F) is set as 1 (dispiayed by gray) 

or not {step 179). If graying-out displaying is deter-

mined (F = 1), the object is drawn again (step 180) 1 the 

flag is set as O (step 181), and then the processing 

proceeds to step 182. If graying-out displaying is not 

determined (F ! = 1), the processing directly proceeds to 

step 182. In step 182, 1 is added to the variable i, and 

a similar operation is repeated for the i+lst object as a 
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target. When the variable i exceeds objNum (the number of 

objects} 1 the graying-out timer is deleted (step 183), and 

the processing is finished (step 184). 

According to the embodiment, the objects· of :sespec­

tive owners can be edited and processed en bloc. Fig. 19 

is a flow chart showing another example of the identifying 

method of the embodiment. 

First, an owner to be focused is selected based on 

the selection of an owner identifier (OID} (step 185} . 

Then, a security level corresponding to the owner identi-

fier is obtained from the user management table 111 (step 

186} . Then, the pop-up menu of editing is displayed in 

accordance with the obtained security level (step 187) . 

Subsequently, an editing operation is carried out, and the 

processing is finished (step 189). Fig. 20 is a display 

screen view showing an example of the display screen at a 

stage where the processing is executed, and the pop-up 

menu is displayed. 

such processing enables editing work to be carried 

out en bloc for the objects of the respective owners. In 

the example of Fig. 20, object deletion (Delete) is 

enabled. Needless to say, however, if deletion is not 

permitted because of the security level, nDelete" is not 

displayed on the menu. 

The batch editing operation for the objects of the 

respective owners was described. Needless to say, 

however / an editing ·operation can be executed for each 
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object. 

The examples of displaying the objects of the 

unselected owners by graying-out were described. Needless 

to say / however, the unselected objects can be di~p:layed 

in the manner of discrimination from the other objects by 

using different colors, flickering or the like. Also 1 for 

each of all the selected objects, an owner identifier like 

that described.above with reference to the second embodi­

ment can be displayed. 

The present invention has been described in detail 

based on the preferred embodiments. However / the inven­

tion should not be limited to the embodiments, and varicus 

changes and modifications can be made without departing 

from the teachings of the invention. 

For example, in the embodiments, the collaboration 

clients 102 are interconnected through the session manager 

101. However 1 as shown in Fig. 21, the collaboration 

clients 102A and 102B may be directly connected to each 

other without interpolating the session manager. In...:th~s 

case, the format for data at the time of starting collabo­

ration work is like that shown in Fig. 22. The format of 

data during the collaboration work is like that shown in 

Fig. 23. In the data formats shown in Figs. 22 and 23, no 

UAID used by the session manager is neces_sary, and other 

data are like th~se shown in Figs. 7 and 8. 

[Advantages of the invention] 

The advantages of the present invention can be 
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summarized as foll6ws. 

Specifically, it is possible to easily identify the 

owner of an object currently drawn on the collaboration 

work .area 1 or an object already drawn on the same.- }.\mong 

objects on the collaboration work area, objects drawn by a 

certain owner can be selectively identified. Moreover, it 

is possible to easily edit the objects of respective 

owners. 

4. Brief Description of the Drawings: 

Fig. 1 is a conceptual view showing a concept of a 

collaboration work system according to an embodiment of 

the present invention. 

Fig. 2 is a block diagram showing an example of a 

constitution of a session manager. 

Fig. 3 is a block diagram showing an example of a 

constitution of a collaboration client. 

Fig. 4 is a table showing an example of a session 

management table. 

Fig. 5 is a table showing an example of a .. user 

management table. 

Fig. 6 is a table showing an example of an object 

management table. 

Fig. 7 is a view showing a format of data 

transmitted/received when collaboration work is started. 

Fig. 8 is a view showing a format of data 

transmitted/received during collaboration work. 

Fig. 9 is a flow chart showing an example of an 

--
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operation when collaboration work is started. 

Fig. 10 is a flow chart showing an example of an 

operation during collaboration work. 

Fig. 11 is a screen view showing an exampl-e ·of a 

display screen. 

Fig. 12 is a flow chart showing an example of an 

ending processing of a display timer. 

Fig. 13 is a flow chart showing an example of a 

method of identifying a collaboration work object accord-

ing to another embodiment of the invention. 

Fig. 14 is a screen view showing an example of a 

display screen. 

Fig. 15 is a flow chart showing an example of a 

method of identifying a collaboration work object accord-

ing to yet another embodiment of the invention. 

Fig. 16 is a screen view showing an example of a 

display screen. 

Figs. 17(a) to 17(c) are partial display screen 

views, each thereof showing an example of an owner select-

ing method. 

Fig. 18 is a flow chart showing an example of an 

ending processing of a graying-out timer. 

Fig. 19 is a flow chart showing another example of 

the identifying method of the embodiment. 

Fig. 20 is a display screen view showing an example 

of a display screen at a ~tage where a pop-up menu is 

displayed. 
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Fig. 21 is a conceptual view showing another example 

of the collaboration work system of the invention. 

Fig. 22 is a view showing a format of data 

transmitted/ received when collaboration work is start-e.¢1._. 

Fig. 23 is a view showing a format of data 

transmitted/received during collaboration work. 

(Description of the reference numerals] 

100 •.. COLLABORATION WORK SYSTEM1 101 ... SESSION 

MANAGER, 102... COLLABORATION CLIENT 1 103. . . WORK AREA, 

104 ... SESSION MANAGEMENT TABLE, 105 •.. SESSION MANAGEMENT 

UNIT 1 106, 107. . . COMMUNICATION UNIT, 108. . . INPUT DATA 

ANALYZING UNIT, 109 ... EXTERNAL EVENT INPUT UNIT 1 110 .. . 

USER MANAGEMENT UNIT, 111 ... USER MANAGEMENT TABLE, 112 .. . 

OBJECT MANAGEMENT UNIT I 113. • . OBJECT MAN.fl.GEMENT TABLE I 

114 ..• DRAWING/OUTPUT UNIT 
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Claims: 

1. A computer system comprising: 

a plurality of user systems connected to each other, 

each user system being adapted to display a work area on a 

display screen, alternatively a plurality of user systems 

connected to each other through a computer network, 

wherein each of the user systems includes; 

collaboration work control means having a user 

management table for registering a node identification 

code given for each of the user systems and an owner 

identifier related to the node identification code, and an 

object management table for registering object information 

related to the node identification code; and 

means for obtaining, based on an event entry for an 

object, the node identification code related to the e-£>jeet 

by referring to the object management table, obtaining the 

owner identifier related to the obtained node identifica-

tion code by referring to the user management table, and 

displaying the object on the screen in a manner that the 

obtained owner identifier can be discriminated from owner 

identifiers of other objects. 

2. The computer system according to claim 1, wherein the 

event entry is a drawing operation carried out by the 
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owner of the object, alternatively a selection operation 

carried out by a user other than the owner of the object. 

3. The computer system according to any one of claims 1 

and 2 1 

wherein the owner identifier is displayed at one of 

starting and finishing points of the object, and at other 

points of the same by means of superposition~ 

4. The computer system according to claim 3, comprising 

means for performing an editing operation including 

copying, movement, deletion and others for the obtained 

object. 

5. The computer system according to claim 4, 

wherein the user management table further registers 

security level information related to the node identifica-

tion code, and the editing operation is permitted within a 

range compliant with the security level information. 

6. The computer system according to claim 1, comprising 

means for deleting or eliminating the displaying of the 

owner identifier or obtained object on the screen i"1'i th·e 

manner of being discriminated from the other objects by a 

timer operation. 

7. The computer system according to claims 1, further 

comprising means for controlling a session for each 

collaboration work, 

wherein the session control means includes a session 

management table for registering a session identification 

code for identifying the session, a user identification 
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code for identifying a user taking part in the session, 

and a node identification code of the user system used by 

the user / and the session control means refers to the 

session management table, and transmits the data -to· the 

other user systems taking part in the session regarding 

all sessions registering the user identification code 

contained in data sent from the user. 

8. A method of identifying a collaboration work object, 

the object having been created based on collaboration work 

by using a computer system having a plurality of user 

systems connected to each other, alternatively a plurality 

of user systems connected to each other through a computer 

network, comprising the steps of: 

causing one of the user systems to store object data 

contained in collaboration work data received from the 

other user systems in an object management table by relat-

ing the data to a node identification code of each of the 

other user systems 1 and to display an object thereof on a 

screen of the user system; 

obtaining the node identification code by referring 

to the object management table when the object displayed 

on the screen is selected; 

obtaining an owner identifier related to the obtained 

node identification code by referring to the user manage-

ment table of the user system; and 

displaying the owner identifier on the screen, by 

means of superposition at one of starting and finishing 
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points of the selected object, and other points of the 

same. 

9. A method of identifying a collaboration work object, 
. 

the object having been created based on collaborati~n .. work 

by using a computer system having a plurality of user 

systems connected to each other, alternatively a plurality 

of user systems connected to each other through a computer 

network, comprising the steps of: 

causing one of the user systems to store object data 

contained in collaboration work data received from the 

other user systems in an object management table by relat-

ing the data to a node identification code of each of the 

other user systems, and to display an object thereof on a 

screen of the user systemi 

obtaining, when one of owners taking part in the 

collaboration work is selected, a node identification code 

given for a user system of the selected owner by referring 

to a user management table of the user system; 

obtaining objects related to the obtained-ndd"e 

identification code by referring to the object management 

table; and 

displaying all the obtained objects on the screen in 

a manner of discrimination from other objects. 

10. The method of identifying a collaboration work object 

according to claim 9, wherein the displaying of each of 

the obtained objects on the screen is carried out by 

superposing an owner identifier related to the selected 
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owner at one of starting and finishing points of the 

object, and other points of the same. 

11. The method of identifying a collaboration work object 

according to any one of claims 9 and 10, further compris-

ing the step of pe~forming an editing work including 

copying, movement, deletion and others for each of the 

obtained objects. 

12. The method of identifying a collaboration work object 

according to claim 11, 

wherein the user management table further registers 

security level information related to the node identifica-

tion code, and the editing operation is permitted within a 

range compliant with the security level information. 

13. The method of identifying a collaboration work object 

according to claim 8, further comprising the steps of: 

transmitting, when any one of the plurality of user 

systems starts collaboration work, user information 

containing a node identification code thereof and an owner 

identifier to the other user systems; and 

causing the other user systems having received the 

user information to store in each user management table. 

14. The method of identifying a collaboration work object 

according to claim 8, 

wherein the displaying of the .owner identifier or 

each of the obtained objects on the screen in the manner 

of discrimination from the other objects is deleted or 

eliminated by a timer operation. 
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15. A computer readable storag.e medium recording program 

codes used to control a computer system having a plurality 

of user systems connected to each other, alternatively a 
. 

plurality of user systems connected to each other through 

a computer network, 

wherein the program codes include: 

a program code for causing one of the user systems to 

store object data contained in collaboration work data 

received from the other user systems in an object manage-

ment table by relating the data to a node identification 

code of each of the other user systems, and to display an 

object thereof on a screen of the user system; 

a program code for obtaining, when the object 

displayed on the screen is selected, the node identifica-

tion code by referring to the object management table; 

a program code for obtaining an owner identifier 

related to the obtained node identification code by refer-

ring to a user management table of the user system; and 

a program code for displaying the owner identifie.r on 

the screen by means of superposition at one of starting 

and finishing points of the obtained object, and other 

points of the same. 

16. A computer readable storage medium. recording program 

codes used to control a computer system having a plurality 

of user systems connected to each other, alternatively a 

plurality of use systems connected to each other through a 

computer network, 
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wherein the program codes include: 
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a program code for causing one of the user syste~s to 

store object data contained in collaboratior:. work data 

received from the other user systems in an object manage-

ment table by relating the data to a node identification 

code of each of the other user systems, and to display an 

object thereof on a screen of the user system; 

a program code for obtaining, when any one of owners 

taking part i~ the collaboration work is selected, a node 

.identification code given for a user system of the 

selected owner by referring to a user management table of 

the user system; 

a program code for obtaining objects related to the 

1 obtained node identification code by referring to the 

object management table; and 

a program code for displaying all the obtained 

objects on the screen in a manner of discrimination from 

other objects. 


