2. h::

REPLAGERD SHEETS Scct| s one whicn  Gaa502 kY

si rrul';'g;ar']e cess| bl e 41 ufal ity of users over the PFMPrE. co
Such dat %&éf@ R qhgqméd l’ﬁﬁi exanpl e, word proce55| ng W&(
T

docunent s em%lm@)r ead. $fedvslo paged . ed data objeciis a data object to
whi ch nor i aﬂing(s) oma@aus.e.r.. & pagedi.ne..| sl permtte Y ype of access.
Thus, a m SddRed .. T2 pahed .JESI|ONETrS col | akgrative systens
is the tyfe of concurrent acceE@ _pejm tted % plapal ity of
users. This core I SSus hass oA TIVE) YOMPQ] ' '@t@yg es. User
access can be limted to the ability to d. ah Bbigget , Fput nor e
commonly includes sonme rights to rmanipulate r “_J};gange e object.
For exanple: \Who anong the users is permtt ig’?‘i‘f')% 8 ange the data
obj ect? Shall each ger b hown the sa o EPNg Al the data
obj ect ? How free aF userﬁgl S]'C?be i ﬁ%cha% ng t oi r’ftelt?f"es t h&®
shared dat a obj ectRlaborative computer based system  and more

particularly to a modified What You See Is What I See
multiuser interface for a collaborative editor. Still
more particularly the invention relates to a method of
protecting floating blocks of text or other portions of a
shared data object associated with editing cursor in
collaborative computer "based system from simultaneous

manipulation originating with two or more users.

A collaborative system may be defined as a real-
time computer based environment coordinating individual
efforts toward completion of a task. The task or
subject of a group's attention may be a document, a
production schedule, a computer pfogra@, a product
design, or any other task, solution of which is
represented by the organized expression of information.
Construction of that expression is presumed aided by
the efforts.of more than one person and particularly by .

the simultaneous efforts of more than one person.

A computer network is typically the wvehicle for
coordinating work. The subject of +the work is
typically structured as one or more shared data objects
stored in memory accessible over the network. The
machine for constructing the data object is software,
such as a text editor or data base =management
facilities. The user accesses the shared data object
through multiuser interface facilities supported by the
network.
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A user¥has access to a shared data object through a mul ti user

i nterface. The interface typically in- cludes a video nonitor
under the control of the user's local workstation, through which
views of the shared data object are displayed.- The interface is
supported by software allow ng mul tiple sinultaneous access to an
object with the right to manipul ate t Ke contents of the object. The
general .characteristics of one cat egory of .common nul tiuser interface,
are referred to as the Wharefou SRE3 s VRISFESeelPWSPRES) MHG&Dt. i%
strict form e@qmlu;&%rnew@qyew&dégsmbesar&tal plurdaldBy ofhes¥d®® over

' int, th h t d
mani pul at & the SR QFORTHT, AT uolFChur SBIEL PR { RGNS | FoT

di spl ayed. Updatessangrles, word r ams:méssa:chg odecamhepast | @ndarspr esld qs/he@ts heA
partici- pant ?’wr§% S%leat ec% q t' Stéi%c méﬂje than

practice the WS concept 1S parti % Iy re axe exanpl e, users
are typically pemns t tvesex @tselae@tmtehems mng.tg:lecb_e::ﬁome type of access.

Thus, a common 1issue facing designers of
collaborative systems is the type of concurrent access
permitted each of a plurality of |users. This core
issue has a number of subsidiary issues. User access
can be limited to the ability to read an object, but
more commonly includes some rights to manipulate or
change the object. For example: Who among the users is
permitted rights to change the data object? Shall each
user be shown the same representation of the data object?
How free are users +to be in changing their viewpoint of
the shared data object?

A user has access to a shared data object through a
multiuser interface. The interface fypically in-
cludes a video monitor under the control of the
user's local workstation, through which wviews of the
shared data object are displayed. The interface 1is
supported by software allowing multiple simultaneous
access to an object with the right to manipulate the
contents of the object. The general characteristics of
one category of common multiuser interface are referred to
as the What You See Is What I See (WYSIWIS) concept. In
strict form, each user sees exactly the same thing, from
the same viewpoint, with each wuser being given appar-
ent immediate rights to manipulate the shared object.
All user cursors are simultaneously displayed. Updates are
transmitted to each participant, allowing the partici-
pants to see what is being done as it is done. In
practice the WYSIWIS concept is partially relaxed. For

example, users are typically permitted to select their
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3 3. point of view User selected points of view are known as
private views of public objects. In a word processing docunent a user
sel ects the portion of the docunent of current interest to that user as
a private view Wil e the WISIW S concept has been rel axed for
conveni ence sake, it has al se been rel axed as a concession to limts in
the technol ogy. Consider the exanpl € of collaborative work on the
text of a word . processi ng docunent. Each _user, havi current access
to t he docunéﬂ?lﬁ sO8 WABBw geNEREt 8616AteAe PORAES Adniviev 3%f ofnAYE

or her |ocal workstptieate Wwibvwsext p@kPic objedts i helslog wi®rd repsedusetly

in the w ndow.
point in the

Each | 1 t ext I_ndi ' h
RUREE Ao 178 A1t SRS PHERECS RGBS, ~ AOTPeRY | of

WYSIW S, all textuctesorinteeeso be thspleyed.ad mppatvate view, the
inability to distinguish owership of a cursor on sight has proven
conf usi ng, sonetinmes requiring suppression of private, cursors, except

the user's own,

froWhdlesthes WiY8édWIimomeneept has been Conélased orfor

col lisions in uses,achiORSe SUGReds st Shaultangeus @idenpLaiheghange the

sane word in a word _processing docunent, can also cause problens.
In strict WOPRFSSsienntri ctkinktes an| ovidte t BechRretogY EaclFonsidper the

given an inpresséRimpiei BRedi 0 0SSV lwddk | Bn the text of a word

processing document.  Each user having curfent_access to
the document has a window generated on the video moni-
tor of his or her local workstation, with text taken
from the document reproduced in the window. Each user
will have one text cursor, indicating the point in the
document where the user may .make changes. In strict
WYSIWIS, all text cursors are to be displayed. In prac-
tice, thé inability to distinguish ownership of a cursor
on sight has proven confusing, sometimes réquiring
suppression of érivate, cursors, except the user's own,

from a user's video monitor.

Conflicts or «collisions in user actions, such as
simultaneous attempts to change the same word in a word
processing document, can also cause problems. In
strict WYSIWIS, conflicts are allowed.to occur. Each
user is given an impression of immediate accessibility. In
a setting where the workstations are all in one room,
or a form of teleconferencing 1is occurring, permit-
ting such collisions is tolerable because the partici-
prants can settle the dispute by _ conversation. Colli-
sions are less tolerable where the usual commu-
nication between users is that which is implied by changeé

in the shared document.
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o T . .
a setting‘where the workstations are all in one room or a form of

tel econferencing is occurring, permt- ting such collisions is

tol erabl e because the partici- pants can settle the dispute by
conversation. Colli- sions are |less tolerable where the wusual
conmmu- ni cati on between users is thag which is inplied by changes

I n the shared docunent. RO 9 91 063

4 According to Qﬂasaan;eC£s Odn t BB jeB¥EBYI @he NafvenSidn ovbdpéolvﬁde a
mul ti-media coll abor tl%? uter based s ten1|nclud|ng a ne&
connecting a pl uPEEPPY ot ?B? fale §°8 tvEat Y &R dut 68 l&P?ﬁﬁﬁﬁve

device for each tempumBak, sgstefr i nput

It is another object the invention to provide a

collaborative editing system for shared data objects.

It is yet another object of the invention to
provide a modified What You See Is What I See (WYSIWIS)

interface.

It is still another object of the invention to
provide a method of resolving conflicts between cursors in
a collaborative editing system.

It is another object of the invention to provide a
method of protecting floating blocks associated with a
cursor in a shared data object from simultaneous

manipulation originating with two or more users.

The foregoing objects are achieved as is now
described. The method of the present invention may be
utilized for protecting floating blocks in text,
graphics or pictures of a shared data object from
simultaneous manipulation originating ‘with two or more
users. The collaborative computer Dbased system
includes a network connecting a plurality of terminals
for communication. Each terminal includes an output
display device and a user input device. The
collaborative computer based system includes a shared
data object simultaneously accessible by a plurality of
users of the.system. Responsive to a user obtaining
access to the shared data object, the user is assigned a
cursor available for display on the wvisual display
devices of all current users. Responsive to movement by
a user of his or her cursor, an attempt is made to es-

tablish a lock region associated with the cursor in the
—_—
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device for each termnal, and a shared data object concurrently accessible
by a plurality of users of the system a nmethod of protecting transitory,
floating bl ocks of the shared data object from concurrent manipul ation
originating with nore than one user, the nethod conprising the steps
performed by a conmputer of: respogsive to a user obtaining access to
the shared data object, assigning the user a cursor available for display

on the output digi:ay deyi€LSobject. IelBAYHY PoPdi€V6RUSLY @dleabld8hedbes
cursor associated | ock regi on upon novenrent of _the cursor outside of the

previ ously est aBtq%shete ciit sapY aE%%%’r%’t‘%%Wl pekablished, deffndiagd Ay taheloCk

noverment of the ydfisi , reBA€EdN NitRY Eh@OSIgINt T BoBURIY ca@Bs6gi a8 be
| ock region rel atei_[d t.o har ed dat a

he pom%lgn f the or in the
obj ect; _and Si 11 BACRBL L PRESREr 8br A5 at G FodE Mgy ghent
does not incl udem p@rtunsonf antsédeablfi sheed dbdkloeRi e leasieabldrshi pgidhe
cur sor associ at 6d, 0ok £ &0l 00 LOL; LDES CHRIR" tpe curdbOrdhd 10 ANOLOELcy
| on d 9 dbt I a

aspect of the inven IS provided a co i ve il
conput er based ofsteransiteryt ectfilegttimgnsiedky, Ifelgaammg Blsockstaplbshed,

%?gegsefgt at ﬁblé‘aféh Fregy £OREMST eAL DiRYLAL I Shé ILNRELRY AMd Nodd@rPing
whenever an area 1is reached by that cursor having no

current lock  region and meeting any other selective
qualifying criteria required by a user. The above as
well as additional objects, features, and advantages of -
the invention will become apparent in the following de-
tailed description.

The novel features believed characteristic of the
invention are set forth in the appended claims. The
invention itself however, as well as a preferred mode of
use, further objects and advantages thereof, will best
be understood by reference to the following detailed
description of an illustrative embodiment when read in

conjunction with the accompanying drawings, wherein:

Figure 1 is a ©pictorial view of a local area
network with which the invention is advantageously
employed;

Figure 2 is a pictorial view of a window generated
by computer graphics system to support the |user

interface of the invention;

Figure 3 is a pictorial view of a window opened to a
target textual object for editing;

Figure 4-7 are pictorial views of a window opened to
a target graphical object as the window is edited;
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colsl aborative conputer based system conprising: a plurality of
term nals, each term nal having an output display device and a user input

devi ce; a conputer; a network connecting the termnals and the
conput er for comruni cati on; t he shared data object being

simul taneously accessible through a plyrality of private views by a
‘plurality of users; nmeans, responsive to a user obtaining access to

the shared data object, for assigning the user a cursor avail able for
di splay on the output display devices;
5 means, respBaghvest o 8%®C searet | BACtPEEakDYiViEwS cupfor ‘ﬁ‘éﬁ%d

the user “‘thiepehga shargd 9at a19ReGicdes and user selectable regions
for utilization with the system and method of the

present invention;

Figure 9 is a pictorial view of a window for a
user interface relating to control features of the

present invention;

Figure 10 is a @pictorial view of a window for a
user interface relating to control features of the

present invention;

Figure 11 is a block diagram of a local area
" network illustrating distribution of data objects
supporting the system -and method of the present
invention;
i
Figures 12A and 12B are depictions of data records
used in praéticing first and second embodiments,

respectively, of the present invention;

Figure 13 1is a high level flow chart depicting
access by a client to a collaborative data processing
system;

Figure 14 is a high level flow chart depicting
operation of a collaborative editor at a <client
terminal incorporating the method and system of the

present invention;

Figure 15 is a high level flow chart depicting

operation ‘of a collaborative editor at a server
incorporating the method and system of the present
invention;
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mean’s, responsive to nmovenent of a cursor, for determining a position for a
| ock region associated with the cursor in the shared data object;
nmeans, responsive to novenent of the cursor outside of a previously
established |ock region, for releasing the previously established | ock
region; and . means, responsive to the position not including any
portion of any previously established 1ock region, for establishing the
new | ock region. . _Figu 1js apictorial view of a local area network
wi th whi ch the | nverf 8% F's 15adviR Ageddsry Ui toyigpeting Bpgrpion; of,
pi ctorial view dheacod habor geiee aédilt bys cofipbigurgsaphi andsySt eslhting to
support the user | face of the_inventian;. Il gur e IS i ctorial
view of a vvindoﬂ?é éﬁ%ﬁ tgoaataF§g®QP§x%§%F13§f%cff %#’aé%$?¥n%? Phe 555
Figure 4-7 are pémtorial views of a wi ndow opened to a target graphical
object as the windowis edited, .
Figures 17A and 17B are a flow chart relating to
update of a client display in a group editing system

provided by the present invention;

Figures 18A and 18B are flow <charts relating to
determination of whether a cursor position 1is locked
against editing through that cursor in first and second

embodiments of the invention;

Figures 194 and 19B are flow charts relating to
first and second embodiments of the invention,
respectively, providing for updating of cursor
associated lock regions within a shared data object; f

Figures 20A and 20B are flow <charts relating to
first and second embodiments of the invention,
respectively, providing for user selection of regions
within a shared data object;

Figure 21 s a flow chart relating user

establishment of a lock region from a select region;

Figure 22 1s a flow chart relating to wuser

designation of a select region as an associated region;

Figure 23 is a flow chart reléting-to removal of a

lock or association designation from a region; and

Figures 24A and 24B are flow <charts relating to
first and second embodiments of the invention providing
for detection of lock conflict determinations made upon

attempts to select a region.
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Figures 8A-8C are pictorial views of w ndows opened to
sel ect | ock nodes and user sel ectabl e regions for utilization wth the
system and nethod of the present invention; Figure 9 is a
pictorial view of a wi ndow for a user interface relating to control
features of the present invention; g Figure 10 is a
pictorial view of a window for a user interface relating to .control
features of the present invention; Figure 11 is a block
diagram of a local area network illustrating  distribution of
data objects supporting the 'system and nethod of the present
I nvention; With reference now to the figures and in

particular with reference to Figure 1, there is

depicted a pictorial representation of a local area
network which may be utilized in accordance with the
method of the present invention. Local area network 8
supports a collabérative computer based editing system
relating to a data object stored on a server. Local
area network 8 provides data communication over a
transmission channel 10 between a plurality of personal
computers 12. Computers 12 within the depicted system
are preferably provided by utilizing an IBM personal
computer, an IBM Perscnal System/2 or other similar
system. As those skilled in this art will appreciate,
computers 12 generally include a keyboard for receiving
user inputs in a video display device to send messages to
the wuser of the local area network. One of com-
ﬂuters 12 operates as a server for the network 8. The
server may, for example, be a larger computer such as the
IBM Application System/400.

Figure 2 depicts a pictorial representation of a
window including examples of features of a multiuser
interface supported by the present invention. Window 18
is a conventional window as would appear on a dis-
play screen on a computer 12. A locally generated mouse
pointer 22 is available for operating control features
of the window. Window 18 includes a title bar 24 identi-
fying the shared data object accessed by the wuser.
Display field 27 exhibits a private view 28 of a shared

data. object. Cursors 20 and 26 also appear in display
field 27. Cursor 20 is a cursor assigned the user of
private view 27. Cursor 26 1is a cursor assigned

another user who has access to the same shared data object
and who, at least in part, is accessing a portion of

the shared data object extending. into private view
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Figares 12A and 12B are depictions of data records used in practicing

first and second enbodinents, respectively, of the present invention;
Figure 13 is a high level flow chart depicting access by a client
to a coll aborative data processing system Figure 14 is a
high level flow chart depicting operation of a collaborative
editor at a client terminal inc&porating the method and system
of the present invention; Figure 15 is a high level flow
chart depicti - SHESAY 0P off ©SPRNASy IR ERRAbLY cBPt BPVeRent, com-
server. | NCAAAL | %@nteli%temetxkspd ML System oturkBe PIES@ALl move

I nventi on; 9 91

about the screen and possibly out of the dlsplay field
27 depending on commands from a remote site. Shared
data object may be a word processing document repre-
sented in portion by 1lines of text reproduced in
display field 27, but could also be a graphical image
or other type of documentn

Cursors 20 and 26 have display attributes
resulting in wvisually distinct appearances, indicated by
the solid shading of cursor 20 and the cross-
hatching of cursor 26. In the preferred embodiment,

the cursors appear in distinguishing colors.

Figure 3 is a pictorial view of a window" ' 102
generated on a user display device. A  text editor
function is associated with window 102. Witﬁin a
display field 104 is a private view of a target textual
object. A user may edit the target textual object by
positioning his or her assigned cursor 108 at the point at
which the user wishes to make a change or to add mate-
rial. Cursor 108 appears embedded in a floating, tran-
sitory 1lock region 106, which extends to the word or
word equivalent object in which the cursor is cur-
rently located. Cursor 108 and 1lock region 106 ap-
pPear as colored areas on a color monitor, with the
Particular colors of the cursor and lock region and the
background appearance of the lock region indicating the
owner of the cursor and the lock region, as well as the
type of lock region.

A region 110 is marked by <coloring unique to a
particular user to indicate some association with that
user. Region 110 may identify ownership, or it may be
locked against editing by other users. The second user
cursor 114 appears in the view of display field 104,
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7 * Figure 16 is a flow chart depicting operation of t he

col | aborative editors of Figures 14 and 15 relating to response to a
command received froma-user of the sys- tem Figures 17A and
17B are a flow chart relating to update of a client display in a
group editing system provi ded by thggpresent invention, :

Figures 18A and 18B are flow charts relating to determ nati on of
whether a curgmpbeB@sdt i ai g1backad @egal Pe§i8di thng t hAQNIR thakor
cursor in flrsi gnd second enbodlnents of the |nvent|on

Figures 19A ahd%198%%re 1Pk EREACER rel:td ngF8 ©Ff fiWiauendcolegsond

enbodi nent s 1ﬂéntb'.1|‘.'91ng itheendurdy , of theesREEIVeEl YRegﬁbﬁVIldlmgma f gle
updati ng of sQr ?FSOCIated | ock J& gi ons MAE% ared data
obj ect ; assoc1a ed wit the owner cursor or some

third current or past client of the collaborative

editor.

Figure 4 is a pictorial view of a window 116
opened to a shared graphical object for editing using a
collaborative graphic editor. Three users, represented
through cursors 130, 138 and 140, appear in the wview of
the shared graphical object appearing in display field
117. A plurality of subobjects appear in the view
including a text segment 118, a line drawing 120 of a
train, a second text segment 122, a line drawing 123
around spacecraft object 124, moon object 125, space
traveler object 126 and planet object 127, as well as a
third text segment 128. A wvisual attribute of each
region, or its border, indicates 'some associational
status between"the region and a user. Regions 142, 134
and 123 are user selected regions and may be cancelled by
their respective establishing users at any time. The
user selected regions may be locked against manipu-
lation by other users, or may be used to merely indicate
ownership.

Each user cursor 130, 138 and 140 has its own
distinguishing color. Each cursor appears within one of
cursor 1lock regions 132, 136 and 144, which also have
distinguishing visual attributes, preferably a unique
color. Again, the cursor lock regions are floating
and  transitory, arising when a cursor is free of the
user selected region or <cursor lock region of another.
The shape and size of cursor lock regions are selectable
by the user. For example, the owner of cursor 138
has selecteg a circular cursor lock region 136, while

the owner of cursor 140 has selected a square cursor
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Figdres 20A and 20B are flow charts relating to first and second

enbodi nment s of the I nventi on, respectively, providing for user
sel ection of regions wi thin a shared data object; Figure 21
is a flow chart relating user establishment of a | ock region
froma select region; Figure 22 is a flow chart relating to user
designation of a select region as an addoci ated region; Fi gure
23 is a flowchart relating to renmoval of a ° 1ock or association

desi gnati on frdmck megiom lddd The owner Rifgpuaso4A30aid24R lerted | an
charts relati ”Q;btj% t 1ddW %Iegfl | o?k o ’Zi?ﬁoci' TR SOt &1 %\lfaergf Qhder-

provi di ng for tectlon l'tct determ nations de upon
attenpts to selddmda dBFEN.12R0 9 91 063

Figure 5 is a pictorial view illustrating entry of a
fourth wuser, represented by cursor 146, to the view of
display field 117. The user of cursor 146 has ini-
tiated selection of a new region by generating a se-
lect point 145, indicated by an "X" displayed in
display field 117. Cursor 146, like other cursors, is
identified as to its user by a color. It is surrounded by
a sgquare cursor lock region 148, which is also iden-
tified by color as to owner.

Figure 6 is a pictorial view illustrating
completion of a select 'region by  the user of cursor
146. By selection of a second select point 147 and by
request of construction of a rectangle, a select region
150 is painted to display field 117. Select regioh 150 is
indicated by close hatching in the figure, and like other
user associated regions, has some visually distin-
guishing attribute to identify it to other users as to
owner and.type. A display style is preferred for making
this indication.

Figure 7 is a - pictorial view illustrating
selection by the user of cursor 146 of an associational
type for select region 150. Again, such a type may be
simple "ownership" or creation of a wuser select lock
region. The associational ~change is indicated by a
change in the visual attribute, or display style, of

the region, here for a user select lock region 151.
Different types of associations may also be given

different visual attributes such as different forms of

cross-relating or color shading.
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8 7 v Wth reference now to the figures and in

particular wth reference to Figure 1, there 1is depicted a
pictorial representation of a |local area network which nay be
utilized in accordance with the met hod of the present invention.

Local area network 8 supports a cql)t aborative conputer based editing
system relating to a data object stored on a server. Local ar ea
network 8 provide ni [ r., a [ nel
10 between a plural |S§ c'gﬂ%easpe&gggn'e‘:laI %%te %Ct%\égiral Vlew%oaor}ﬁ{%?&s gm%l‘? [

t he depicted syﬂ%nand sed eprtef etr<a:tﬁl=y andededﬂﬁy qpenadl ngan ccerMol
per sonal _ a | B n o]

system As those lg‘li ?Ig?jr| nl\ét Is art WI,%@&P ré'colqg{ te, hBge %&@éger%
general |y i ncl RrEerxi&ybhobed FdIurecBAi ng thro%rdﬁmlﬁg ﬁﬁeédvﬂéé’o and

di spl ay device r&&lé@nﬁoﬁ?@éﬁgeéztg uséxhemaylsersel%fct tthe hagal aarefock
net wor k. One of. com %Euters 12 o ges as_a server for the network

8. The ser ERIIRR), apbemakisdt e bé g cBAfut T suli§ras pRioned
| BM Appl i cati orcufsysdemA00.a text application by selection of the ON or

OFF buttons. Upon selection of automatic association,
the user selects a mode of lock. Character, word and
line modes are generally appropriate for text editing.

Although one being skilled in the art will appreciate

that other modes such as sentence, paragraph or page
may be utilized. Figure 8B depicts the selection of a
lock region for an image or graphics application. For

example, selection of the "POLYGON" button is a mode
typically more appropriate for pictoriai or graphical
editing. The "user defined" mode points a user to
define an irregular 1lock region by specifying various
vertices. Alternatively, an object containing
graphical or textual information may be selected as a
lock region by selecting the "oBJECT" button.
Similarly, a user may select the "SQUARE" or "CIRCLE"

buttons to elect a lock region in those shapes.

Figure 8C shows how a user may define various
shapes for a select region. Display field 155 of
window 154 includes three buttons selectable by mouse, a
"SQUARE" button, a "CIRCLE" button and a "POLYGON"
button. Selection of any of the three requires
ideptification of certain parameters, such as radius
for a circle. A plurality of boundary points will need to
be specified for the POLYGON selection. After spec-
ifying a select mode in this manner, subsequent Select
operations by that user will take on the shape specified

by the chosen select mode.
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Figure 2 . depicts a pictorial representation of a wi ndow i ncl udi ng
exanples of features of a multiuser I nterface supported by the
present invention. Wndow 18 is a conventional wi ndow as woul d appear
on a dis- pl ay screen on a conputer 12. A locally generated nouse
pointer 22 is available for operating control features of the w ndow.
Wndow 18 includes a title bar 24 identil3 fying the shared dat a

obj ect accessed by the user. Display field 27 exhibits a private view
28 of a shared datha nedhyjoeat . sexesogendates défahiv appeas ifrowitypt ay
field 27. Cur 0 SO S dt S of r t

27. Cur sor féﬁrsc% Asssa%rés{%r %gglﬁgkgg? &g?#)t EB? usoenr 1\:/\%0’[:%@ ® \c%lc);cgé\s{,“s
to the sane shafieweysra cbjecsystemapdfwhds aatusensithien pight t8 deseddihg
a portion of modilfRe thdar edceflphde ORhKECty %&x@ﬂéif Ngofl Nty | vat e giaw
RO 9 91 063 28. Cursor 20

r esponds p05|t|@m$H§}Qﬁ&lm§@eﬁEm:%ﬂﬂﬁorted through window 34 of Figure 9

and window 40 of Figure 10. As illustrated in Figure 9, a

window 34 is labelled in its name bar 36 for "Local

Display Options." Four selections are provided relating
to color mode 38. The selections are: full, where each
user receives a distinct color; "two color', which pro-

vides one color for the user's own cursor and another
color for all other user <cursors; a '"grey scale"

which wvaries the intensity of each cursor on a monochrome

screen; and a "fill pattern”, which uses backgrounds
such as hatching, parallel lines or flashing to
distinguish one cursor from another. The color mode

selected extends to user selected and defined associ-~-
ation of lock regions as they occur within  the

shared data object and to the cursor assigned a

user.

A palette option 39 relates to a selection of
colors in the full color mode. The default Dbutton
invokes +the system established colors. A Custom

palette button generates window 40 illustraﬁed in
Figure 10. In window 40, a user can select neéw colors
for each user.  Color selection allows those who are
partially color blind to select a palette of
distinguishing colors. A user/color table 44 appears in
the display field of window 40. Upon selection of a par-
ticular user, é particular color may be selected from
color wheel 46. The intensity of the color may be varied
by manipulating a scroll bar 50. Selection is made by
button from amend buttons 48. Buttons 48 also include a
cancel button and a default selection button, which re-

stores the originally assigned color to a particular
user. '
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mands generated by the user. Cursor 26 will nove about the

screen and possibly out of the display field 27 depending on cpnnands
froma renote site. Shar ed data object nay be a word processing
docunent repre- sented in portion by |ines of text reproduced in
display field 27, but could also be a graphical inage or other type of
docunent . Cursors 20 and 126 have display attributes
resulting in visually distinct appearances, indicated by the solid
shadi ng of cursor 20 and the cross- hat ching of cursor 26.

In the preferred eEb@QtQEﬂQA deéfﬁt§uéSokﬁo%ﬂp%ﬁhdﬂhﬁ“§f'ﬂgHéﬁhhgga
col ors. ictorial view of ~a w ndow

generated on Iéeﬁg%Y}g & S%P%ySHE’PP &ing 3 cplipboggatiye commuéaw@
associ ated w tédivdimglosysdOr. 6 in th¥VbBéﬂerﬁed emBbaPhaytfi ebdrd84 15 a

rivate view of [ t ext ua may edit the target
?extual obj ect® ?ﬁh&n g%%%?th%%%% h?gm8$€ﬁ5? asﬁ?ﬁniéncuréﬁ?r108aaF°TH%"
poi nt at ancmt1¢me cisannel sh@s t oLocakeareachaageosk 80 fdddspiet-

rial. Cur sor nabpea ed in I I n tran- sitor Iogk
regi on 106, ﬁ%lch ex%én&§}§%pthgfg g%ORe%§§ gﬁfwe%ﬁﬁﬂwﬂ%ﬁﬁero% gue
which the cuksies $EGCL90351bl¢entI%erweatba is aCuesventi®Baindompotk

region 106 apsr sucR€@hsd%n COIMMN efeREEAS @95% /%Oloqr r@%)ac%r 0%% i he

particular colors of the cursor and | ock region an
appear ance of RFRITYLRET egbdn Pﬁ@?%%f?nthh% 1nvent1°n and includes a

'central processing unit 60, a memory 64, and a network
adépter 62 for formatting outgoing transmiésions
and for deformatting incoming transmissions.
Server 12 includes a hard drive unit 56 storing a plural-
ity of shared data objects pending a request for access
by one or more usefs. Such a request results in
the transfer of the data object to computer memory 64
over data bus 58. A number of objects exist within
memory 64. An operating system and local area network
server 66 are represented as one object. An editor pro-
gram 68, an association/lock list 70 and a cursor
list 72 are associated with a particular edit object,
here a first edit object 74, to provide a cooperative
machine for generation and modification of the shared
data object. Additional edit objects may simultaneously

exist.

Users access the shared data objects through
computers 12a-12n. Computer 12b is a typical example. A
computer 12b operates as a personal workstation
communicating with Computer 12. Schematically the
personal workstation 12b is substantially similar to
computer 12, and includes a network adapter 78, a
display adapter 84, a hard drive unit 90, a central
processing unit (CPU) 82 and an addressable memory 88.
Components of personal workstation 12b transfer data

over a data bus 83. CPU 82 directly controls input
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owner of sthe cursor and the lock region, as well as the type of |ock
regi on. Aregion 110 is marked by <coloring unique to a
particular user to indicate sone association with that user. Regi on
110 may identify ownership, or it may be | ocked agai nst editing by

ot her users. The second user cursps 114 appears in the view of
display field 104, RO 9 91 063 10

enbedded in a bbeaphagallsociaio re@hm ld2y A@@imdreursar keybbkéd anﬁlnd | eck
regi on 112 are he owner of th %@
1

cursor. Region ffﬁ nay leSPlaﬁsgg 5F§d§ﬁt$¥gYﬁ% SPIGY cQfF¥bFe

114, or sone upbhi rehicty reitidows apasigeneriadrid . ofMembey(ﬁﬁlaboladesea

editor. replica 92 of document 71 accessed 'by the user of
personal workstation 12b. Replica 92 is accessed to
change a user's personal view of the shared data object
without the necessity of Dburdening network 10 for
transfer of the data to support the private view. Also
present is a command structure 94 for wuse in

~ establishing a communications session on network 8.

The machine for effecting changes in first edit
object 74 are its associated editor 68,
association/lock list 70 and cursor list 72. Document 71
constitutes association/lock list 70, cursor list 72 and a
target edit object 74. Cursor list 72 1is a record of
each user currently accessing the first edit object 74.
Association/lock 1list 70 includes i lock regions gener-
ated by a movement of a cursor into an unlocked area
of edit object 74 and those lock regions as have been
established by users as well as other regions associ-
ated with users. Cursor 1list 72 1is updated whenever
a new user accesses edit object 74 or when a user logs
off an edit object. Entry records in association/lock
list 70 may vary with movement of cursors and with

the exercise of select and deselect operations by
users. An association/lock reéord includes a start
point, an end point, an association type and a user
identification. |

Figure 11B depicts a block diagram of an alternate
embodiment of supporting collaborative - computer-based
system 6. Figure 11B is similar to Figure 11A, except
that replicas 92 of document 71 for clients 12A-12C are
contained in memory 64 and executed within server 12.
Input/output processor 61 communicates with a plurality of

non-programmable workstations (NWS) 85. In this em-
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Figute 4 sis a pictorial view of a wndow 116 opened to a shared
graphi cal object for editing using a col | aborative graphic editor.
Three users, represented t hrough cursors 130, 138 and 140, appear in

t he vi ew of t he shared graphical object appearing in display field
117. A plurality of subobjects appeas in the view i ncluding a
text segnent 118, a line drawing 120 of a train, a second text
segnent 122, dodimendr,awsagvé?23 12 dsecwsmespacesingle aiymmite?4 systean
obj ect 125, s . ravel er object 126 and. pl anet _Qbj 27, .as . wel|
as a third ?@%ﬁlnﬁbdﬁﬁﬁ%l'gﬁ. Hr CSAsTal A1t ri%%téglofgéaéﬁpllcatlon
regi on, or itsSlyetes/400 ndatbaesed somr asswditdpilenal non-piragusmbeblecn

the region and %o'ﬁtesrt'ati%?x%' On%&%’?ﬁgﬁrogrm&l@ w@ffﬂ:@@ or3e88Ched o

regions and nay bé cancelled by respective establishing users at
any time. The corygspondigideaeddicre§i2ond meEPrybé4.1 ocked agai nst

mani pu- | ati on by other users, or may be used to nerely indicate
owner shi p. Each user_ —cursor 130, 138 and 140 has its _own

di stingui shing col or F198%&s &ft sofPdppeBr s WiltuitFahfe dtta reeardsr 168ck
regions 132, 13Geand 16k, whdchesl sousdyein plagtiRgWshf gsti atal second
attributes, prefe aﬁg¥1atunique col or. Aggintt t he, curipr | ock
regions are flSRPOTG™ERtSynd FEFRASTIETFVY / ar PSi ngRthen 1RVERTE8P i s fr &8t
t he user selembioceld meadisonre@tatoair seo okl ategiadnivd amekltereditinglhe and
shape and si ze qf l.Qek | ar, € adits t he user.

For exanpl e, t%gfiﬁﬁﬁgétﬁﬁé 5%%%3%% 80? Eg%ggggg eg?églgé'circular cursor
| ock region 136, while

The current user list for a collaborative text

editor includes a 1list of pointers to cursor records

160, one of which is illustrated in detail. One cursor
record exists for each current user. A record 160
includes a unique identifier for the cursor. A current

position record indicating the line of text and the
offset within the line for the cursor 1is maintained,
subject to update with each command resulting in -a
change of position. Record 160 ‘includes two related
fields utilized 1in selection of a new region for
locking or other purposes. . selecf on field is a flag
indicating a select region is active. A select region is
a freshly identified region not identified as to
associational typé. The select lock field is a pointer to

a recoxd for the select region.

The user lock list is a list of pointers to lock
records of regions which are 1locked against other
users. The cursor lock is field containing a pointer to
a lqck record for the floating lock associated with the
cursor. A pointer may or may not be present. Final-
ly, an Association region list is a collection of fields
containing pointers to “aésociation/lock" records
which are associated in some way with a user, other than

by being locked against manipulation by other users.
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the owner + of cursor 140 has selected a square cursor RO 9 91 063

| ock region 144.

The owner of cursor 130 has sel ected an obj ect | ock

region 132, which takes on the shape of under- | yi ng obj ect 125.

Figure 5 is a pi

ctorial viewillustrating entry of a fourth user,

represented by cursor 146, to the view of display field 117. The

user of cursor
generating a se-
in di splay f

cursor |lock reg
owner .

146 has ini- ti at et/ sel ection of a new regi on by
| ect point 145, indicated by an " X" di spl ayed

ield 117. Cursor 146, |ike other cursors, is

identified as to its peesrdy aie@l or. {§ is syhudadic  aogquar&ych
on 148, which is al so i.den- tified by color as_to
A?Faﬁ%%tl‘en/L‘i’%’f Becprdforial Witew FeFPFdst idtGifes the
identification number of the owning cursor. The

association type is identified, e.g. select lock, user
lock, cursor lock, ownership, et cetera. Fields are
provided to identify the beginning and end of the

region, in terms of line and offset.

Figure 12B  illustrates data structure records

‘utilized for a collaborative graphics editor. The

current user list for a collaborative graphics editor

includes a list of pointers to cursor records 164, one of

which is illustrated in detail. One cursor record ex-
ists for each current user. A record 164 includes a
unigque identifier for the - cursor. A current position

record indicating the X*axis and Y-axis coordinates in
the graph or picture for!the cursor is maintained,
subject to update with each command resulting’' in a
change of position. Record 164 includes two related
fields utilized in selection of a new regibn for
locking or other purposes. A select on field is a flag
indicating a select region is active. A select region is
a freshly identified region not identified as to
associational type. The select lock field is a pointer to
a record for the select region.

The user lock list is a list of pointers to lock
records of regions - which are locked against other
useré. The cursor lock is field containing a pointer to
a lock record for.the floating lock associated with the
cursor. A pointer méy or may not Dbe present. Final-
ly, an Association region list is a collection of fields
containing pointers to "association/lock" records
which are associated in some way with a user, other than

by being locked against manipulation by other users.
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completion of a select region by the user of cursor 146. By .
sel ection of a second select point 147 and by request of construction
of a rectangle, a select region 150 is painted to display field 117.
Sel ect region 150 is i ndi cated by close hatching in the figure, and

| i ke ot her user associ at ed regioqh has sone visually distin-

gui shing attribute to identify it to other users as to owner and type.

A display style is prlsg?gggdﬂag %%‘iér‘wtsstwdl 63 1AL I”t qciatign/heck

Figure 7 is a prctorra Vi EW _
user of cursor 1n60@¢danfa§sociatcohéﬁboratIW@e Q@aphsébectedég¢bn 150.The

Again, such a typg.gpy t1‘i31c3.uc1e§;' e 18&‘H€f§ﬂié -3 ofll ntiRld 08 QBe oxk!éfﬁg

sel ect | ock regi on. assocl at1 ona ange is indicated
change in the VE3ERPT- attﬂﬂbﬂteasé?01ﬂikﬁmayt§9§le 1gf 1denﬁh§1ﬁ€g|one g.

here for a user gel&st h@Ei& reqisdty 1bdek, curbbolf ereddktyp8dne®bhip, et
associations my _ al so glven different visual attributes such as

different forms %?tera°cro§§ 2eid i nddsptdbisF dhsdi nghape oot e 1reglon.

including squares, circles and vuser defined polygons. A
ordered list of defining points, i.e. verticgs, are
maintained for the region. The 1list ordering is
provided to identify the sequence of points connected by

the boundary line of the polygon.

Figure 13 is a high level flow chart illustrating
access by a client to a collaborative editing system of
either the text or graphics/pictorial type. The
initial state of the system is to have a server waiting
for client requests for - connection (block 200). The
server is normally blocked and requires little in the
way of computation resources of the host machine. Upon a
user request, a connection is established. Decision
block 202 reflects that the user may be a pseudo user;
utilized to pass a terminate command to the server by
setting a terminate flag. The YES branch from block
202 reflects such a flag. More typically however, an
actual user is connected, resulting in execution of
block 204, which is establishment of an Asynchronous
Client Manager for the requesting client. The client

manager is illustrated in Figure 15 below.

Referring now to Figure 14 there is depicted a

high 1level flow chart depicting operation of a

collaborative editor for either text or graphics

" application at a client. The process begins at block
206 with identification of a shared document to edit.

Next, at block 208, the client contacts the server and

requests the document identified at block 206. The

transmission out of the request is indicated by the

RO 9 91 063



12 ; - Figures 8A-8C are pictorial views of two w ndows 152 and
select node w ndow 154 opened to control - features for selecting
cursor | ock node paraneters. Referring to Figure 8A, t hr ough

di splay field 153 and nouse pointer 22 a wuser may select to have a
| ock region automatically attach tg his or her assigned cursor
in a text application by selection of Re ON or OFF buttons. Upon

sel ection of autonatic ,association, t user selects e of | ock.
Character, wor dt‘Liﬁer "} ne %&‘f@&ptar%f ggﬁﬁr rarsids e gl?%n?g‘F tSRGver.
edi ting. Al thewghimehiecatel ngbgkithleed letttet hBA&Lt widd appdéchatd at
that other nod C S sentence aragraph qr. e be ..

utilized. Fi gu?%og% eopdl’ict g%t rﬁglgélerieecjt | o%g%Yea At P%a%f(d‘? eallgﬁ)éh orcj'eilr?nt
i mage or graphi cecagiplescattin. copforrf tlxadptemest| editeom bhet heserver,

" POL YGON bUttO'?LndEL.%aﬂ:e@Dq:?y thpYAi&Aldy Moge a&g{@%&@ﬁfaeﬁer incRuGkdr il
or graphi cal editing. -~ The "user_ _defined” node points a user to
define an irref@rget ctkiedtegi 6Arhyeddfdaidtyi nghear icorsor  épti cesursor
Alternatively, recdds,OPifEl assceQRAicRiNGck rESRdE cal e &8¥LMBht is
information may be selected as a . lock region ., hy selecti ng t he
" OBJECT" butt 6fcred in the client memory. Finally, at bloCk 212 a

local editor is initialized. Editing can now begin.

Next, decision block 214 is utilized to determine if
an input has been received from a wuser. If so, deci-
'sion block 216 is utilized to determine if the com-
mand was wvalid or not. If the command is not wvalid, the

process warns the user from block 218 and returns to

block 214 analyze the next wuser entry. If the com-
mand is valid, block 220 is utilized to transmit the edit
command to the server. The transfer point between the

local editor program and the server editor program is
indicated by the letter "C".

Next, response of the local editor to wvalid
commands is detailed. First, block 215 illustrates a
determination of whether or not a new cursor has been
received from the server, indicated by transfer point
"F." If so, the cursor is added to the local document, as
depicted at block 217. If no new cursor is received from
the server, the process passes to block 222 where a de-
termination is made as to whether or not an edit com-
mand has been received from the server. Edit com-
mands can originate either 1locally or from another user.
Howevef, no edit command is acted upon until receiyed'
by the élient . from the serwver. Accordingly, blocks 214
and 222 are repeatedly executed for the purpose of
identifying commands for transmission to server and for

receiving commands from the server.
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Simlarly,

a

user may select the "SQUARE" or "Cl RCLE" buttons to .
el ect a lock region in those shapes.

Figure 8C shows how a

user may define various shapes for a select region. Di spl ay
field 155 of wi ndow 154 includes three buttons sel ectabl e by nouse,
"SQUARE" button, a "CIRCLE" button ,mand a "POLYGON' but ton.
Selection of any of - the three requires I dentification of certai
paranmeters,  such agpof agbtidrn  ofOand Wdid €. cAmihHgal 'ftﬁbrrpf HOouRdakkr
poi nts will need to be, specified for the POLYGON | ection. After
spec- i fyi nﬁdhm%elgt‘il%‘b%i |1?Vta}ﬂs ELAHST p‘éﬂurb%ecfalentb%‘é‘l:}éc{?2‘l is

operations by theilused Wbl pakeoen tBReshapmmspaci fored the bYoddE &bosen
sel ect npde.

me£§29 9}t08§ll become clear from the discussion below
that such commands can come from client managers for
other wusers. The operations occurring in block 224 are
explained in detail below with reference to Figures 16-~24.
They include edit operations, region association
operations, cursor movement and other steps. Deci-
sion block 226 is utilized to determine if the command is
a quit command or an exit command. If so, the process
passes to block 227 which illustrates the deletion of
the owner's cursor and block 229 depicts a determi-
nation of whether or not fhe cursor deleted was this
client's cursor. If not, the process returné to block 214
to await the next command. If the cursor deleted was
this client's cursor, block 228 is utilized to close the
local document and to perform any other local cleanup
functions, after which - the local prodess is discontin-
ued. The NO branch from block 226 returns to block 214

and the process awaits the next command .

Figure 15 is a high level flow chart depicting a
client manager and collaborative editor being processed at
the server. The process begins at block 230, which is

utilized . to determine if the request target object or

document is currently Dbeing edited by anyone else. If

not, block 232 is utilized to open the document and to
initialize the appropriate data structures to sup-
port collaborative editing. Once an open document is
obtained, or if it already existed, block 234 is uti-
lized to create a cursor record for the new user. A copy
of tﬁe document, including the updated cursor records
and lock records, if such exist, is downloaded to the
client terminal, indicated by the transfer point "B".
The new cursor 1is distributed to all other clients,

as indicated by fan-out point "F." Block 236 reflects
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13.

assi gnel

nunber of

Di splay Options
38. The sel ecti
"two colandQS$ﬁngﬁmmEcﬁocumemtdes one color for the user’ s own
and anot her color for all other user cursors; a "grey

col or;
cur sor

scal e",

Screen,;

hat chi ng,

from anot her.

A network server generates default colors for the cursor
each user upon log on to the system However, the system
affords a user the right to locally nodify the interface in a
ways. Such nodi fi cations are supported through
wi ndow 34 of Figure 9 and wi ndow 40, of Figure 10. As illustrated in
Figure 9, a

mﬁndOM/34 |s | abel led 2¥n its nane bar 36 for "Local
Four sel s are prOV|ded reI |ng to ¢

?ﬁ% LR fﬁll lﬁﬁerg S¥achSer 58 éﬁelvéésg di ifen

whi ch varies the intensity of each cursor on a nonochrone

and a

Pay Al £ tﬁén3§ocu£@n{|@§§iﬂg éf)blocﬂ'§§8nguﬁﬁgn09?cefﬂﬁsgf

"fi |Napagement  ofwhiglienfseacdrekgr fonddhe taxgeh obgsct

The col or sel ected extends to user ected and

defined associ -an eﬁ%FonFQ@WaW@xﬂ@r®%gl%m% caientpey inddqafedy taf nex-
the shar ed czd@:t@e polinect "amd ¢i9e tﬁh.eoce§§r$ﬁrll§%%§3nﬁﬂoé‘k 240US€6-

pal ette
col or node.
col ors.

t he

illustrated

for

each

the full

optiqgn rel at es elect I n
P ‘%?Fea rE:ief &ul tse“tﬁﬁq'{o(ﬁ? i n¥ I?es s?‘ﬁéersyé'teéﬁlmﬂst &1 i shes

ddcunparst om quralelbtaammmorthegeﬁmaplesrew natw 4€lient
881 ecti BN
Access by clients to the document is thus serialized to
preserve consistency. Block 242 may now be utilized to
perform an edit operation on the server version of the
document. These operations are explained: 1in detail
below with reference to Figures 16-24. Next, block 246 is
utilized to distribute the edit command to the all of
the <clients attached to the current document for par-
allel operati&n on local versions of the documeng, as
indicated at fan-out point "D." As will now be

- clear, the client editor depicted in Figure 14 . may

receive edit commands from a plurality of client
managers. Next, block 248 reflects determination of
whether last edit command was a quit originating with
this client manager's client. . If not, the process
passes to block 250 which illustrates the release of
the semaphore to the document.

A client instruction to quit results in
utilization of block 252 to remove the client from the

list of clients attached to the document and in

deletion of the client's cursor record. Block 254 is
utilized to determine if a «client was the only
remaining client attached to a document. If yves, block

256 is _used to close the document and to perform any

required cleanup steps. Next, block 257 illustrates
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parfially color blind to select a palette of di stingui shing

colors. A wuser/color table 44 appears in the display field of w ndow
40. Upon sel ection of a par- ticular user, a particular_ color may be
selected from col or wheel 46. The intensity of the color may be varied
by manipulating a scroll bar 50. SelZ%tion is made by button from
amend buttons 48. Buttons 48 also include a cancel button and a

defaul t sel ect i®he bteisdsSennioth the semapbpEe tieF or FRPn&CCymessi-gnedThe
color to a partirid¥ manadsel  £Jf0 9%tRd 063 thdrawing client only is

14 _ Figure_ 11A depicts a bl ock diagram of |ocal area net wor k

8 for supporti 9F&di | abor ati ve conput er based editing system®6 in the
preferred enbodi nent. Server 12 comuni cates wth conputers 12a-12n
g‘ég[ o oo MG on§6CNARlsttkes LOGRErRtE3na"Ct SO Bind S at

blocks 224 and 242 of a <client editor .running on a
local terminal and a client manager running on a
server, respectively. The operations are largely
parallel, however, such differences as exist are noted.
Referring now to Figure 16, a flow chart depicting
operation of the collaborative editor is depicted. The
process 'is initiated at block 258 upon receipt of a
command and a cursor with which to execute the command.
Block 260 is utilized +to determine if the command is
one which will modify the target object of the document in

some way.

If a command is one which modifies fhe target
object, block 262 is.i utilized to determine if the
cursor is located at a position in the target object
which is locked against that cursér; If not, block 264 is
utilized to perform the applications command which modi-
fies the target object. This may involve commands simi-
lar to commands utilized by a graphics editor, such as
Corel Draw, available from Corelsystems Corp., 1600
Carling Avenue, Ottawa, Ontario, or any one of a number of
text editors and may include save and edit commands. Ap-
propriate modification " of the display is made if the
operation is in the <client editor's view. Where the
target object is locked, the change is not entered and
the process is returned to the client editor or client
manager, as appropriate. Determination of target
object lock status is explained below with reference to
Figures 18A and 18B.

Commands which do not modify the target object of a

document include commands controlling cursor movement and
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edsin a token ring geonetry however, other geone- tries are
possible. Server 12 is a conventional conput- er such as an |BM
Personal Systeni2 or AS/ 400 system programmed to practice this

i nvention, and includes a central processing unit 60, a nenory 64, and
a network adapt er 62 for formatting outgoing transm ssions
and for deformatting inconiﬂ@ transm ssi ons. Server 12

i ncludes a hard drive unit 56 -storing a plural- ity of shared data

obj ects pendi ng @PHRRAESt fHVOAVERgs seleghiongneand gselasgien of re-

Such a request gisiB t Sofi N the tl’t%rgte"tanséﬁﬁeef‘, t ey dat g eRISeCt oE0  Gipher
conputer nmenory 64 over data bus 58. "A nunber of objects exist

wi thin merprdP S A At 10, FRGUS d\lssgpstaé}ﬂ%(?‘%‘%béionﬁ?%ﬁi%eﬁ%rﬁéves of
server 66 are re:prease&ﬁmbta&b)j&wbjaeﬁ qul/kﬂ EniIndy .O-Howeved 2N8, £ st

a5500|at|onllock I| t 70 and list 72 are associ at ed
with a particul & BH t TojSimands ﬁ@ 2 0 'hﬁ%ﬁ@%ﬁ?tCQHﬁ%ﬁﬂ ©+t0 provide
a cooperative machi ne for generation and nodification of the shared
dat a obj ect. e ohj~ect SI ane usJ -
Users access the s aregﬁgatgh%bjgﬁﬁs ?ﬂrough %BORCOﬁ%ﬂ eﬁ?”iZagiﬁﬁL 260,

Conputer 12b |SQ$Q%H%Qﬁﬂb¥9ﬁmpI856Als whohbilzed tQZbdetqnmxﬂew ifis tlhe

personal  wor kstc¥ninthd wa$ OMBHEI &Rl infid,dM 4 hcuEQHPUter fb lopk 268 is
Schematically the er sonal workstation stantla y simlar

to conput er Y2 11 ?%cPﬁH@Qrmatqﬁn?%ﬁ%°ra&@ﬁﬁéﬁntﬂ31 @ to dindatsy
adapter 84, a tha dculrsore uaberO,lsoa oreNd4 afor thHY AG@SSMNY URekt (G

82 and an addre%%gﬂé}gggggy s' operating on a client editor, the
display is updated to reflect the new cursor position
(See Figures 17A and 17B). Next, at step 272 the
cursor lock is updated (for detail see Figures 192 and
19B)i As explained below a cursor lock may or may not be
returned depending upon the new location of the cur-
sor. The process is then returned to the client edi-
tor or manager, as appropriate. !If the command was
not a cursor movement command, the NO; branch from deci-
sion block 266 advances the procesé to decision block
274. Block 274 is utilized to determine if the command
is a select command, which is utilized to identify a
portion: of a shared data object for some form of
association with a user. If so, block 276 is wutilized
to perform the selection operation (See Figures 20A and
20B below). '

If the command was not a select ‘command, the NO
branch from decision block 274 advances the process to
decision block 278. Block 278 is utilized to determine if
the ocommand is a lock command, which is utilized to con-
Veft a select region to a user select lock region in a

- - shared data object. If so, block 280 is utilized to
perform the lock operation (See Figure 21 below).
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Componentis of personal workstation 12b transfer data over a data
bus 83. CPU 82 directly controls input RO 9 91 063

15 peri pherals 80 which may include a keyboard and a nouse.

Di spl ay adapter 84 drives a display device 86, upon whi ch wi ndows are
generated. Menory 88 includes a replg ca 92 of docunment 71 accessed
by the wuser of personal workstation 12b. Replica 92 is accessed
to change a user on sth ed a dh

the necessity ]ghﬁggilngbmﬁé§§;?E 8“§ba£ lg?%angﬁhg of the da?géto

support the prlhmné?hn%w?m Aesgsiomprkbesk 278 aqvanesmubde PFECESSUrko

94 for use

ddtisidistAdis g asacaawrns:zatﬂ§n§c§ﬁ§§é@rt&raé+§émrd<e 8 f

The machine for effecting_. changes in first edit obj ect are

its associ atté¢  commandgiisgran unggck °°m&§§imeﬂh%ﬁﬁlbﬁkuﬁﬂéﬂz?é arfl

cursor list 72

rdafdeNd dder select lock region in a shared data ob-

ject. If so, block 284 is utilized to perform the
unlock operation (See Figure 23 below).

If the command was not an unlock command, the NO
branch from decision block 282 advances the process to
decision block 286. Block 286 is utilized to determine if
the command is an associate command, which is uti-
lized to convert a select region to a user asso-
ciation region in a shared data object. If so, block
288 is utilized to perform functions similar to those
described above with respect to block 264, including
save and edit commands. - (See Figure 22 below).

Execution of the remaining possible commands,
which do not implicate conflict with lock regions, is
provided for by utilization of block 288 to carry out
the command. All operations of the process end in
return to the client editor or the client manager as
appropriate.

Figures 17A and 17B relate to the process of

updating a display on a local terminal. Generally no
display is provided at a server. A display update
occurs after modifications to the document, after a

cursor move command, and after an operation relating to
user association regiomns. The flow <chart of Figures
172 and 17B relates to the latter two cases and may be
presumed to be executed after the operations
contemplated by blocks 276, 280, 284, or 290.

The process of wupdating a display begins at

. decision block 292, which begins again the process of
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constitutes association/lock list 70, cursor list 72 and a target edit

object 74. Cursor list 72 is a record of each user currently
accessing the first edit object 74. Associ ation/lock list . 70

i ncludes | ock regions gener- ated by a novenent of a cursor into an.
unl ocked area of edit object 74 and those |ock regions as have been
establ i shed by users as well as other regbons associ- ated wth users.
Cursor list 72 is updated whenever a new user accesses edit object

74 or when a uséfenggdfying dhfe annatinreolffectthe pdity reempardi geceived.

associ ati on/| ockpecishbftl biQJRRY ¥85YiW t hidmveRNtt Hf QWESRhIn@Nd YEthene
t he exerci se of sel ect and desel ect operations users. An

b .
associ ati on/ | ockCOPBaBAd ¥afc| LYeBOXe SUFSOT COmMRRANH - iﬁ & 2 pdrRiesart
associ ation typepasdka @, 296 depdbsficaoioomnd 302 ard gwi€iliBed to

depicts a bl ock di,agram of _an al t ernat enbodi nent of s ortin

col | aborative ééﬁgﬁﬁg&-ﬁﬁgkd °wne§y§?em9§e CHEHMre 118 iégggﬁ?mﬁ?gtothe
Figure 11A, excepblor fldrat tkel beaer92 ofo ddeteeninél ther mwdw epbsit2dnldE
are cont ai neg, i.n ry 64 _and execute ithin server ,12. ..

| nput / out put progggsé%g% do&%ﬁnf%ﬂ?gg %%Fhé§%ﬁ%#5f?fya8? to'display the
non- pr ogr anmabl ecuwgeksast ibasneMBPsi8ion ihnthehdeségnatRd ¢030r063

The process of updating a display continueé at
decision block  304. Decision block 304 is utilized to
determine if the command is to select a region. If so, a
series of blocks 306, 308, 310, 312 and 314 are
utilized to modify the region to identify it as
selected and to identify the selecting |user. The
blocks specifically provide for identifying the owner of
the select region, fecovery_of a c¢olor for the own-
er, recovery of a "SELECT" display style, de-
termination of the régidn in the display for which
modification of the appearance is regquired and,
finally, painting the region using the owner's color
and the SELECT display style.

The process of updating a display continues at
decision block 326. Decision block 326 is utilized to
determine if the command is a command to lock a region. If
so, a series of blocks 328, 330, 332, 334, 336 and 338
are utilized to modify the region to identify it as locked
and to identify the owner. The blocks specifi-
cally provide for identifying the owner of the lock
region, recovery of a color for the owner, recovery
of a "LOCK" display style, determination of the region
in the display for which modification of the appearance
is required and, finally, painting the region using
the owner's color and the LOCK display style.

RO 9 91 063



16 - pbodi nent, server 12 becones a single conputer system
running nmultiple processes, such as an | BM Application Syst em 400
attached to mul tiple non- pr ogr ammabl e wor kst ations. Each
non- progr ammabl e wor kstation 85 has a corresponding replica 92 in
menory 64. Figures 12A and 12B illustrate data records 160,
162, 164 and 166 wused in practicing 357 rst and second enbodi rrent S,
respectively, of the invention. 535 iiments rel ate

col laborative textTR®i PFRGESSan®t “p%tH%or at p&laé(phl%%ﬂt’o‘?uep? ct 8F| al

edi ting. decisibg EMBE:Rnt 34er be'i:tls,lfo@r BWlodol Baborat inteilized to
editor includes. a |list %I%e nters cursor recor ne_of

which is ill ust‘?%?"'é’am?‘ﬂedéf{a C R ré r&8r @ SO dtgxﬂl&ss?qe Yacke
current user. unlFockeaor Gredifh. iIfclasdesa asemqseorfdéﬂtqdker%b: ghé,

fﬁresor ’ A Curé\?é"hand t he@ t Iron r%%?t gzednq:l Catf@@t&?& ti’l%ned:cgglénexé%agd

of f set in ine for ¢t rsor IS naln ect
to update w th"neamaltoappedrangsul ti ndhe n biocks (ﬁimﬁg"efkﬁalbbsPFPﬁhde

Record 160 |nC£899§eEWQeE?E%fﬂkhe normal display color, recovery of a

normal display style,-détermination of the region in
the display for which modification of the appearance is
regquired and, finally, painting the region using the

normal color and display style.

Referring to Figure 17B, the process of updating a
display continues at decision block 350. Decision
block 350 is utilized to determine if any other
associations are "ON" in a view. I1f so, a series of
blocks 352, 354, 356 and 358 are utilized to modify the
region to identify the association and to identify th;
its owner. The blocks specifically provide for
recovery of a color for the owner, recovery of an
appropriate display style, determination of the region in
the display for which modification of the appearance is
required and, finally, painting the region using the own-
er's color ‘and the appropriate association display

style.

The process of updating a display continues at
decision block 360. Decision block 360 is utilized to

determine if associations are off for regions in a

view. If so, a series of blocks 362, 364, 366 and 368
are utilized to display the regions in a '"normal"
appearance; ~ The Dblocks specifically provide for

recovery of the normal display color, recovery of a
normal display style, determination of the region in

the display, and painting the region using the normal
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fiel'ds utilized in selection of a new region for | ocki ng or

ot her purposes. A select on fieldis a flag indicating a select region
is active. A select region is a freshly identified regi on not
identified as to associ ational type. The select lock field is a
pointer to a record for the selecgrfegion. The user | ock

list is alist of pointers to |ock records of regions which are

| ocked agai ns h . LS. e cunsor | | el d.cant ai ni a
pointer to é%&%%cgﬁgegﬁﬁﬁﬁ%% §$£¥§1oa@?%&q(éﬁﬁééé%%+§t§5\ﬁtéﬁ?%ggy
cursor. A poipdate maprogessang notisbe reffuesedt . ¥ nalthe apyropniate

:[Assoc'il ation r%%iéxﬁtlﬂ St gﬁéaeftéc\%'t% fields ~ containing poi nters
0} assoclation/l oc recordas I ch are associated in sone way w t h
a user, other than by bei ng | ocked agai nst mani pul ati on by other users.
RO 9 91 063 Figures 18A and 18B - are flow <charts relating to
determination of whether a cursor 1is locked against
editing at its current position. The figures relate to
first and second embodiments of the invention, that is a
text editor context and a graphics or pictorial
editor context, respectively. Referring to Figure 18A,
which relates to a text.editor, the process begins with
utilization of decision block 370 to determine if
association/lock records, including cursor - lock
recbrds, exist which have not been examined. If not, no
lock blocks the operation requesting the deter-
mination and the process is returned. If records exist
however, they must be examined. Next, at block 372, the
next record is recovered. Decision block 374 is' utilized
to determiné if the record is a lock type, including user
locks, select locks or cursor locks. If not, the record
is irrelevant and the process returns to block 370. If
the record is a lock type, decision block 375 is utilized
to determine if the user is the owner. If so, the record
is idirrelevant and the process returns to block 370.
Finally, decision block 376 is utilized to compare the
position of the cursor and the start and end points of the
lock record. If the cursor lies between the start and
end points, a lock blocks use of the cursor to modi-
fy the document or to establish a select point. A
locked indication is returned to the host  process.
If +the cursor lies strictly outside of the start and
end points of the record, the lock 1is not effective
at the cursor position. The process returns to
block 370 for evaluation of the next record. Only upon

clearing all records is a not locked indication returned.
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17 7 *  Record 162 S characteristic of such

Associ ation/ Lock records. The record includes t he

identification nunber of the owning cursor. The

association type is identified, e.g. select |ock, user | ock, cursor

| ock, ownership, et cetera. Fi el dggare provided to identify the
beginning and end of the region, in terns of line and .offset.
Figure 12B Illustrmm&% StE&'CtPEGufécoﬁ@§ witildil | Zed168ks ato  a

col | aborative graphlcs I tor current user list for a
col | abor at i ve SGFrRRHiCEs od toF thelmﬂQRﬁiﬁab?géPsoNH&ﬁrﬁE%%l%%téﬂ?s§ﬁ

records 164, @reiQfion bMdiEeh 378 idd USHE@EQﬁhnén det ai lassd@iataényQlock
record ex- ists for. each. current user. recgrd 164 i nc] udes . a

uni que i dent i fi%&OTSor IREIUAIRGHFUrSOR tRTRenFeHBERE; SF1St YRighqhave
i ndi cating. tmbﬁbeweénandxxmanea COOHﬂfEHﬁGth no theclgr aplbocks pittieur e

rosul ting i nongratidi sRgedtng, eRh determBariOrEsha b SRR T

rel at ed fireltdgned. | zdd irecogelseetion bbweyemewheyegiust bhowxam-
| ocking or Ot hglecpUl PaRSE o SBLRCh ¥B0,| Chile S ot 3% ecord NdiLald

sel ect region’'is active. gg l'y 1dentifie
regi on not |Qﬁﬂﬁ|f|Q§F¥ﬁ#°ntQ#°Ck %ok?aﬁ?bhb?e@yﬁé d?ﬁ§r§épécﬂﬂ(ﬁﬁé

fieldis a poifdfrd Ois oA 186RTd dfe ! NEneBh&Chgr €M Other user locks,
select locks or cursor locks. If not, the record
is irrelevant and the process returns to block 378. If
the record is a lock type, decision block 383 is utilized
to determine if the user is the owner. If so, the record
is dirrelevant and the process returns to block 378.
Finally, decision block 384 is utilized to compare the
position of the cursor with the bounds pf the polygon

formed by the boundary points of the lock record. I1f
the cursor lies within the polygon, a lock blocks use of
the cursor to modify the document or to establish a
select point. A locked indication is returned. If

the cursor lies strictly outside of the polygon, the
lock is not effective at the cursor position. The
process returns to block 378 for evaluafion of the
next record. Only upon clearing all records is a no£

locked indication returned.

Figures 19A and 19B are flow <charts relating
updating of cursor lock regions within a shared data
object upon movement of a cursor. Referring to Figure
19A, an update process for a lock in a textual target
object. begins with utilization of decision block 386 to
determine if the current cursor lock record is null. If
so, operation blocks 388 and 390 are used to generate a
new cursor lock record and to set a pointer in the
cursor record to_the new cursér lock record. Once a

cursor 1lock record is available, decision block 392 is
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The wser .lock list is alist of pointers to |ock records of regions

which are |ocked against other users. The cursor lock is field
containing a pointer to a l|lock record for the floating | ock associ at ed
with the cursor. A pointer may or may not be present. Fi-nal-

|y, an Association region list is a collection of fields cont ai ni ng

poi nters to "associ ation/ |l ock" recpgds whi ch are associated in
some way with a user, other than by bei ng | ocked agai nst mani pul ati on

by other users. utfR1Hed1tB63 determine if the lock mode for the l8ursor
Record 166 is char,act rlstl SOCIatI n/Lock ecaord for

col | aborati ve f |c§ &di %EFrac e Sf%é r%%o% |%BI3> )ﬁ §b4 is
identification mmﬁﬁazed the ovmnge thecussart aﬁﬂmaeaSSéceadsonlnypehe

:)\?melrgﬁln::)l, fi g?’ cufs&r 1ockS&l&fdrd OEK: eqﬂ%ﬁr ér?é;kcurggﬁéo&)osli@ﬁ%n of the
cursor. If the lock mode is not a character, the
process takes the NO branch from block 392 to decision
block 396, which is utilized to determine if the lock
mode is equal to a word. If it is, the process takes
the YES branch from block 396 to block 398. Block 398 is

utilized to retrieve the current line from the tar-

get object. Next, Dblock 400 is utilized to de-~
termine the offsets of the start and end of the
current word. Next, block 402 is utilized to set the

start and end fields in the cursor lock record equal to
the start and end of the current word. If, at block
396 it was determined that the lock mode did not equal a
word, it' is assumed that the locg mode equals a line.
Along the NO Dbranch from block 396, the process
utilizes block 404 retrieve the current line from the
target'object. Next, at block 406, the cursor lock
record fields for the start and end are set equal to

the start and end of the current line.

After setting the start and end fields for the
lock record in ény mode, decision block 408 is utilized to
determine if the new cursor lock record conflicts with
any other locks ° (for details of the analysis see Figure
24A) . If it does conflict, the new cursor lock record is
removed from the document data structure (block 410)

and the cursor record to the pointer is set to null

(block 412). Block 413 then illustrates the updating of
the display. The process then returns to the appropriate
point in the editing process. If there is no conflict

detected at block 408, the process returns directly
to the appropriate point in the editor.
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cetera. , Afield identifies the shape of the region, I ncl udi ng

squares, circles and user defined polygons. A ordered |Ilist of

defining points, i.e. vertices, are mai ntai ned for the region.

The list ordering is ‘provided to identify the sequence of points
connected by t he boundary |ine of the polygon. Figure 13 1is
a high level flow chart illustrating 3@ccess by a client to a

col | aborative editing system of either the text or
graphics/pictorial type.ypdate ofThHE curéd?tﬂ&ﬂ siﬁlg % gc§y§%

to have a server waiting for c lent req uests or t1on

200) . The §BfAiEenMenty Gisral ﬁ9m9wbékemorand <F@qnl¢1és ||tft¢%ermm¢\e to

way of conputati @fgi@eodlbees @Eekaelba%waﬁhlan ngﬂnatlallgs%rtlllzed to
request, a connection is established Deci si on 2 | ects

that the user mayT6&%E pséudbStiser, ProvigiPpfteFYEohadPck tefFRFfate The
command to the seoi@tely fieldetinhngha tRMEJAtLELRG. 1éﬁﬁthE§aH§éaC&t

f bl ock 2 fl.ect h f t | _I X

a(r:?trjnal S(S:er is %‘ﬁ%gctt g‘ff > r eggf‘f‘?ng 4%&5&&%f%ﬂ¥pl 16 % sol oﬁﬁeééﬁgg to

which is establ delyeeminef ifanthésyhedkomods is dau&mtt&haagquaﬁdu the it
I I t

requesting c 'enﬁsl%ﬁfHE§:4§@tls u%ETyﬁgy éﬁ hghg§5E%(%£énf5u %s%iuﬁ$

bel ow. erring nowt
| evel flow ch&eerdigapgest iafy Ek@raﬁqanreofCthere@olmenth¢vecuemann

for either. textur@br $o8BRE6S in tRBPHLSALI R fhe Fithi.€Ntsr thENEHRLRACERSS

begi ns at bl ock
9 the cursor lock region is not a square, decision block

418 is utilized to determine it the shape mode equals a
circle. If it 1is, block 426 is utilized to determine a
set of coordinates for a polygon which approximates a
circle, i.e. a set of points equidistant from the cursor
in the pléne of the view. Some number N of points is
selected"which, given the resolution of the particulaf

machines used, will look like a circle to the user.

If at block 418 it was determined that the shape
mode was not a circle, decision block 420 is utilized to
determine if the mode is user defined polygon. If so,
block 432 is utilized to convert a user definition of
points relative to the cursor position to absolute

points for the lock record.

The graphics editing environment also allows for a
cursor lock mode equal to a current object over which
the cursor is located. If at Dblock 420 it was
determined that the mode was not polygon mode, block
422 is wutilized to determine if object mode is in use. If
ves, block 430 is utilized to query the display image
to determine if the cursor is over an object. If yes,
block 432 is utilized to query the object for its abso-
lute bounding points, which are used as defining points

for a polygon shaped cursor lock record.
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206 wWith sidentification of a shared document to edit. Next, at bl ock

208, the client contacts the server and requests the docunent
identified at block 206. The transm ssion out of the request is
indicated by the RO 9 91 063 19
letter "A". Receipt of the transnission by the server, al so indicated
by the letter "A', was indicat®d at bl ock 200 of Figure 13 above.
At bl ock 210 the client receives its _copy of the docunent from the
server, i nBFeRt &d oS t He2d et 426, " B28 anth&Hocuheht FREPUEBY a

target Obhgfinléﬂbneaktinﬂhe bbandgurapﬁ: 41 SlcursdiUrEs¥k, de&€§06ds, and
association/loc§3recor

memory.  PHAGEI %] BEkl?iﬁg gc%raenl}%éjesem? ogg?’;i%ﬁb‘[llxé?‘f"zréjg 4:%3;[ ting
can now bgghér lock recbeds, fdecisi pasbiblé 2bhfildctt i (SeedFigudet erm ne
1 24B for details). If no conflict is found the old lock
record is removed (block 444) and the pointer field in
the cursor record is reset the updating to the new lock
record (block 446). Block 447 then illustrates the
updating of the display. The process returns to the
appropriate point in the editing process. If however, a
conflict is found at decision block 434, or no object is
found below the cursor (block 430), or the lock mode was
found to not be in Object mode (block 422, implying that
automatic association of a lock to a cursor is off),
then block 436 is utilized to delete the newly created
lock record. Next, block 438 is utilized to determine
if the current cursor position is within its own old
lock record. If it is, the old loék record is allowed to
stand, although wvisually the cursor is no longer cen-
tered in its lock region. If the cursor is outside of
its o0ld cursor lock, the old cursor lock is eliminated by
deletion of the lock record indicated by the cursor lock
pointer in the cursor record (block'440) and resetting
that pointer to null. Block 447 then illustrates the
updating of the display.

Establishment of a user select region 1is a
Preliminary step to establishment by a wuser of an
associational type or user select lock type region.
Referring to Figure 20A, a flow chart illustrates
establishing a . select region in a  textual document.
The perform select process is begun by selection of a
select point in the editing process. Decision block
448 is utilized to determine if a second point of the
select has been entered, which is required to continue
the process. If a second select point is not received,

the process is returned to the appropriate point in the
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an {4 nput, has been received froma user. | f so, deci- si on bl ock
216 is wutilized to determne if the com mand was valid or not. If
the command is not valid, the process warns the user from bl ock 218
and returns to bl ock 214 analyze the next user entry. If the
com mand is valid, block 220 is utilized to transmt the edit

command to the server. The transfer §dint between the | ocal editor
program and the server editor programis indicated by the letter "C'.
Next, response®8iting P&EESEdi t orAto WaRY dhay Sedefinds i3 Sgeeafl| e@int

First, block 2¢Rei lslawat I PhS as %ser:[‘aé"&éiéﬂeéf _a@%l‘f@rfi’fstn@eléc'%ew
cursor has been received from the server, I ndi cated by transfer

poi nt "F."PPinte PERBILHARGr iFeRdt 8Lt hé | BREPCHocHFIIOD asof 2
depi cted at bl sgkg2&7chhfasBenew cursor is received from the server,
t he process passes to bl ock 222 where a de- termnation is nade as to
whet her or not an edit com mand has been received from the
server. Edit com From bdndk cab®yi ihdaatetinyherrdoacigt yoHr &r omearmicher

user. . Howe o] Lt c i,s,act.ed -yntkil .recej
the client fro%ng?ﬁggs rogﬁei‘tt Accor |nglh‘§,2 blloscks{:{ggglgeEl ar}:rd) 22 ]\'[g%‘f'% algy
repeatedly efesgrégtipny/lockhyegorgosehaving ssdenttdyistgrdomands engl,

transm ssion tphgeP4@istaNdad@r seconBeCEl ¥ &0k CABRRRES f{PMiE NG Eiate RO
9 91 063 order. The record type is set to "SELECT LOCK". Next,
block 454 is utilized +to determine if the new select
region conflicts with any lock regions (again utilizing
the process of Figure 244). If it does conflict, block
456 is utilized to warn the user that the select has
failed and to delete the record. The process is then
returned to the appropriate point in the editor. If no
conflict was found at block 454, block 458 is utilized to
set the selection field in the cursor record to "ON",
block 460 is utilized to add the record to the select
lock field and the display is updated (block 462)
before return of the process to the appropriate point
in the editor.

Referring to Figure 20B, a flow chart illustrates
establishing a select region in a graphics document.
The perform select process is begun by selection of a
select poiht during editing. The process is picked up in
the flow chart with utilization of block 464 to cre-
ate a association/lock record of the select type. It
has a shape indicated to be a polygon and its first point
is the initial select point. Next, decision block
466 is utilized to determine if the wuser has selected
a square (or rectangular) shape for select region.
If vyes, block 468 is utilized to prompt the user to

supply a second point to define the region. A user may
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20 i Upon return of an edit command from a server editor,

I ndi cated by an transfer point "D', block 224 is utilized to perform

t he conmand on the | ocal docu- “ment. It will become clear fromthe
di scussi on bel ow that such commands can cone fromclient managers for
ot her users. The operations occurring in block 224 are expl ained in
detail below with reference to Figures 386-24. - They I ncl ude edit
oper ati ons, regi on association operations, cursor novenent and

other steps. ®E§Ct as ajBACONACROIDE tBeuSRMEzOQING @& &1af nkdentified

command is & (UtheCORTREE OLelBc@Xi bo§ARMMBNGernlifttStg [IRatNARFESH a
passes to block 227 which illustrates the deletion of t he owner's

cursor and bl ockeERE JeRH IR of FetTMELe Pix&lation of whether or not the.
cursor deleted was this client's cursor. |If not, the process returns
to bl ock 214 to It the next . conmmangd. f the cursor .del ete was
this client's cursorﬁﬁﬁ ocRI¥38S| $H3PY i AT ?%£C|3§§e€ﬁg » blog Ig%%cbﬁent
and to perfor manyliddrtbocaletermlimenupif thanchiseys, ha$t eseldleictled t ha

pocal prodess 1o i hlpe.  UST- JOE, NDIBERNCMLFF OM DI 06K 133G JLT UERS
prompt the user to supply a radius, from which the next N
select points can be_'generated to complete a sub-

stantially circular appearing polygon.

If a circular shape was not determined at block
470, decision block 474 is utilized to determine is a
general polygon was selected by the user. If yes, the
user is prompted to supply a series of points through
block 476. The user may, instead of selection of an
additional pointi signal the machine that all points
have been supplied, which is detected wutilizing
decision block 4%8. After determining that the user is
done, the polygon is closed and the process passes out of
the loop along the YES branch from decision block 478.
As long as the user does not signal completion, or until

the user has selected the maxXimum number of permissible

points, the process proceeds along the NO branch from
block 478 to block 480, which adds the most recent selec-
tion to the list of points in the associa-

tion/lock record, and then returns to block 476.

The NO branch from decision block 474 indicates
that a user has failed to select a shape for the user
select region, resulting in return of the process to
the appropriate point in the editing process, after
indicating error to the user and deletion of the record
created at block 464 (block 482).

Upon conmpletion of the boundary points of the user

select region, decision block 484 is utilized to
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and,the process awaits the next comand. Figure 15 is a high

| evel flow chart depicting a client manager and col |l aborative editor
bei ng processed at the - server. The process begins at block 230, which
S utili-rzed to determine if the request target object or docunent
Is currently being edited by anyone else. |If not, block 232 is
utilized to open the document and to 34 initialize the appropriate dat a
structures to sup- port collaborative editin an Q

en
document is e?ﬁ%@&%%dlﬂnth? Pﬁwaﬁﬁﬁﬁﬁfeﬁﬁ%ﬁ%&Ftis&EP Fpether, fock
lized to creatgedofdl o9& rRLHlitef 4B he DEV\»yH§¢Fbloé~kCQB§Z is ueiubed to

docunenft, i ncl udi ng e updat ed
such exi st, %aﬂ%mm%gﬁdggefo th er’gé)'rcllsg t%?ﬁin&ﬁ,i Eﬂ %3 b °tﬂ8’

transfer pdrﬂlefb.the déeon@wonwased | st dikdiadkbused.t o The qiteresd i géats
as indicated 'E)l){e;glgﬁgrlilt rgg{lghedF to BLﬁgk %%%Jogrjieaqges Bg)igtgl 1%63 the

editor.

If no conflict is detected at decision block 484,
the process passes along the NO branch to operation
block 486, which is utilized to the set selection field in
the cursor record to "ON". Next, block 488 is uti-
lized to £ill in a pointer field in the association
record list of the cursor record. Then, i1f operation is
in the client, block 490 is utilized to update the dis-
play to indicate select of a region. The process is then

returned to the appropriate point in the editor.

A set lock operation to convert a select region to a
user select lock region 'is the same for both em-
bodiments. Referring to Figure 21, a flow chart
relating user establishment of a lock region from a
select region 1is depicted. Upon a request to set a
lock, the process utilizes block 496 to determine if
the select on field in the cursor record for the user is
ON. If not the request is invalid and the process is
returned to the appropriate point in the editor with-
out substantial action. If the select on field is on,
and if in +the client, block 498 is utilized to update
the display to remove the select indication from the re-
gion pointed to in the cursor record. Block 500 is uti-
lized to remove the record from the select lock field
and place it in the wuser lock 1list, if such a distinc-
tion is maintained in cursor records. Next, block 502
is utilized to reset the type field in the lock record
to "user lock". Then, block 504 is utilized to
reset the select on fields in the cursor record and the

lock record to OFF. Lastly, before return to the
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21 , addition of the new user to the list of clients

accessi ng the docunent. Managenent of client access to the
target object wi thin the docunent begins at block 238. Upon receipt of
an edit comand from the client, indicated at ex- change poi nt
"C', the process utilizes block 240360 obtain a semaphore to the
server version of the docunent . Upon obtai ning the semaphore,
:cA\he cl LentI edittas&r)agelﬁl@@]s Sescli&siebeecactcmi;stot apdatce ddorindnspléayl do
ccess by clie e doc I s.thus serialized to reserve

consi st ency. %Efgck %ﬁznﬁﬁ ng PPrized to perforn1gn edit _
operation on the server verS|on of the docunent . These operations

are expl ained i nFi‘&%&%i I 2 %ﬁi@%%t h &eker to, Ehgdehag 16 3dker Next,

bl ock 246 is stribute theelt command to _the all of
the clients wmlto@ tcnﬁe eurs:eémctdmmn f6r gnrassociated| I ion

on | ocal Ve'il%o‘ﬁnsa Ofse&ﬂ@sgowr%@rf@ﬁn an Id¥HdAtL£6 orit oﬁéﬁa@!ﬂbn pQ:lHE
D. As now be lear, the client editar

, pi ct.e
Figure 14 r?é}?cess Ueddilpes ea’llf’Ckcér‘?ﬁan&Q deftermige gy t% le(ﬁt °(Pr i ent
managers. NMeelld blmle:he248cme§dlecﬁécoﬁetﬂsfn el aseﬁf is ON\A/netIIfemdta,st

col  comEnd 12 Sl 1O ARGl We o IR Y Sl RRSRY e

il lustrates agprapeliease qfomt t hien setlaphoeditort hevidbowtesubstantial
action. If the select on field is on, and if the pro-
cess is in the client, block 510 is utilized to update
the display to remove the select indication from the
region pointed to in the cursor recbrd. Block 512 is
utilized to remove the region from the select lock field
and put it .in the association list, if such a distinction
is maintained in cursor records. Next, block 514 is
utilized +to reset the type field in the lock record to
"user agsociation”. Then, block 516 is utilized to reset
the select on fields in the cursor record and the asso-
éiationylock record to OFF. Lastly, before return to the
editor, block 518 is executed to update the display . to

reflect the new association region.

User release of lock and association regions is
next illustrated. Referring to Figure 23, a flow chart
relating tb unlocking or disassociation of regions is
illustrated. The process 1is initiated at block. 520
with the setting of a flag to indicate if an unlock or a
disassociation operation is being undertaken. The
process will examine each record in the cursor lock and
association lists . until one is located in which the
cursor is located. This process utilizes decision
block 522, which determines if records exist in the
usef select lock list or association list for possible
elimination. If such records exist they are recovered in
the order of the list (block 524) and decision block 526
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A clieng I nstruction to . quit results I n utilization of

bl ock 252 to renove the client fromthe list of clients attached to the
docunent and in deletion of the client's cursor record. Block 254 is
utilized to determine if a client was the only remai ni ng
client attached to a document. If yegg block 256 is wused to close
the document and to perform any requi red cl eanup steps. Next, bl ock
257 |IIustrat§$ utildzePleP63getermine if the cursor is within 2€he

the release of the semaphore for the_docunent. The client manager

for the w theradeng of| that resord. i sIf nAtoselhe process returns to
block 522. If a record is found in which the cursor lies,

block 527 illustrates a determination of whether or not
the current user is the owner of the record. If not, the
process returns to block 522. If so, the pointer to
the record is removed from the appropriate list in the
cursor record. Next, at block 530, the record itself
is released. Lastly, block 532 is utilized to
update the display (again only in client terminals).
The process is then returned to. the appropriate
point in the editor.

Figures 24A and 24B are flow charts relating to
first and second embodiments of the invention providing
for detection of lock conflicts, which are made upon
user attempts to select a region or upon an attempt to
move a cursor lock. Referring to Figure 244, there is
illustrated such a comparison for a text editing
environment. The process begins with an inquiry
relating to the presence of user select lock or cursor
lock records. If none exist or remain, the inquiry is
complete and the NO branch from block 534 is taken back to
the requesting routine, indicating to the requesting rou-
tine that no conflict exiéts. If records remain, the
next such record is retrieved utilizing block 536. Deci-
sion block 538 is utilized to .determine if the cur-
rent cursor is the owner of the record. If yes, the
record can be diSregarded and the process returns to
block 534 on the YES branch from block 538. Along the NO
branch, decision block 540 is utilized to determine if a
the record is a lock of either type. If not, the record
may be disregarded and the process returns to block
534. If yes, determination is made if the request-
ed select or lock region has common points with the lock
record. Decision block 542 is wutilized to determine if

the 1lock (select) region input start occurs with or
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Figure 16.illustrates operations occurring at bl ocks 224 and 242 of a

client editor running on a |l ocal termnal and a client manager
running on a server, respectively. The operations are largely
paral |l el , however, such differences as exist are noted. Referring now
to Figure 16, a flow chart depicting operation of the collaborative
editor i's depicted. The process is _initiated at block 258 upon
receipt of a conmmand and a cursor ¥ th which to execute the comand.

Bl ock 260 is u |I|zeg to determ_ne if the connand S one |ch g%él
modi fy the tar@%?eﬁbj BE SPCPNETETc dsH HSFord SHrAF twaylf Yes. °°¥f
command is OnﬁsW@tthlz@@dtél@étefhEnetﬁfgehe 1npbteﬁécobﬁoskar2620tsurs
utilized to | ocat ed at

er ni ne ur i tLon, 4N
the target Obj%%% mﬂFcHltE I%@fedegﬁg t?ﬁﬁ Eerprred }8§%t TBY 3 i
264 is utileaédd to ﬁéTannﬂbbe,applcoaflmot aannpndsehtch amdli - su¢hes

the targel ObIgihscdbisn Ty 10VO NG LOMIRNISS Mene rddled O fPTBROLESs

utilized by a graphrcs editor, suc aval
Corel systems Dbrp.it dee® nddarlisgg Aveaur, Qthsaproaessi setyrngny bfe

of a number Ofblocﬁexb3@th@“5éﬁEth%%i&E'Hﬁe %ﬁ%eﬂ@%%‘%Héoﬁﬁ”“anﬂﬁon@p

propriate nodification of the play 1s made if . operation is

the client- edFe®r™9 Ryzpeh fVﬁ@Yéd?%é51°nt§%@Qk(ﬁﬁ%ct F%?Iock@ﬁoc?ﬁﬁ
change is not epieifdsandecisiber pr@@ﬁS 54§ rebuaaedrfnmnbhefcl taat iggutor

8[)] gl:![ elnng s'[r’g‘fr‘]% r?lsegaplozﬂcﬁ% B%#g WF wPth ‘"Petfkaeéﬁ% }{I o reSra ' BEAEL.
If not, no conflict exists and the process returns to
block 534. If yes, a conflict exists and operation is
returned to the requesting process with an indication
of the conflict. ' |

Referring to Figure 24B, there is illustrated such a
coﬁparison for a graphics editing environment. The
; process begins with an inquiry relating to the presence of
user select lock or cursor lock records. If no
records exist or remain, the.inquiry is complete and
the NO branch from block 548 is taken back to the
requesting routine, indicating to the requesting
routine that no conflict exists. If records remain,
the next such record is retrieved utilizing block 550.
Next, decision block 552 is utilized to determine 1if
the current cursor is the owner of the record. If yes,
the record can be disregarded and the process returns to
block 548 on the YES branch from block 552. Along the
NO branch, decision block 554 is utilized to deter-
mine if a the record is a lock of either type. If not,
the record may " be disregarded and the process returns
to block 548. If yes, the record and the input region
must be compared for possible overlap. Decision block 556
is used to determine such overlap. The test is one tTo
determine if the polygon of the input region overlap the
pelygon that is retdrned from the lock record recov-
ered at block 550. If they do, a conflict indication is
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Fi gures-18A and 18B. Commands whi ch- do not nodify the target

obj ect of a docunent include commands control ling cursor novenent and
RO 9 91 063 23 commands

i nvolving selection and deselection of -re- ~gions of the target
object for | ocks or ot her associ ation status. Al so anong such
commands are saves of the target ect and quit commands. However, the

first grou f_co nds are of pripary concern her Fql | ow n

the NO branch $?§%¥%%%?§Pon %mﬁeﬁgﬁ?g?ng BEGFEPBA blg%kn°2€§%r aﬁﬂi??zed
to determ ne £fotindt hethe powoessd netsurmmete obiovk &48urf3or . exahisatibhock
268 is uti&%zg&r£ﬂepe£éggpaéhe cursor novenent, i.e. to update

Although the invention has been described with
reference to a specific embodiment, this description is
not meant to be construed in a 1limiting sense. Various
modifications of the disclosed embodiment as well as
alternative embodiments of the invention will become
apparent to persons skilled 1in the art upon reference to
the descriptidn of the invention. It is therefore con-
templated that the appended <claims will cover any such
modifications or embodiments that fall within the true

scope of the invention.
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the eursor record 160 or 164 for the cursor. Next, if t he process

Is operating on a .client editor, t he display is updated to
reflect the new cursor position (See Figures 17A and 17B). Next, at
step 272 the cursor lock is updated (for detail see Figures 19A and
19B). As explained below a cursor |ock may or may not be

dependi ng upon the new | ocation of the%ur- sor. The panagﬁeeﬁE
returned to the client edi- tor or manager, as appropri Sl
If the command was not .a cursor noVeErERES command, the Nﬂ' ”U!”” mﬂ
deci - sion block 266 advances the process to decisio

274. Block 274 is utilized to determine if the conmand Is a sel ect
command, which is utilized to identify a portion of a shared
data object for sone form of association wth a user. If so,
block 276 is _util | zed perform h-'r sel ECIIOI’I eration (See

Fi gures 20A antd rQOB""beIIB tl"medla fahoga t LemamPmRiS ot Pgsed

sel ect conmand, thespRem nbdsmfmjrom n@egiotikon dbmtdcPitdy aflvaptesalbey

t d bl ock., 278, _Bl 278 tI d to det i f
Phe. conmand is a | Gtk COTRERGLOWAPEN COUITICAN Ty CRETon STt KCBi cot

region to a user sel®bthaschknregitgpmt n mspla}shdeedcedatamd)b; egser ihpuso,
bl ock 280 is utilized {0, an@CLhALW LN {AGk opgrathan dSeq A IUr gpdlct

bel ow) .
simultaneously accessible by a plurality of users

of the system, a method of protecting transitory,
floating blocks of the shared data object from
simultaneous manipulation originating with more
than one wuser, characterized in that it comprises

the steps of

responsive to a user obtaining access to the
shared data object, assigning the wuser a cursor
available for display on the output display de-

vices;

responsive to a change in position of a cursor,
determining a position for a cursor asso-
ciated lock region related to the position

of the cursor in the shared data object;

if the positién for the 1lock region does not
include a portion of a previously established lock
region, permitting establishment of ~a cursor

associated lock region related to the cursor; and
responsive to establishment of the lock region,

releasing any previous cursor associated lock region

related to the cursor.

2. A method of protecting transitory, floating blocks of

the shared data object from simultaneous

‘R R

RO 9 91 063




e

RO 9.91.063 24 . chfet ce d
was not a |ock command, the NO branch from deci si

advances the process to = decision block 282. Bl ock 282¥T n‘ gﬂ%\ \
determne if the command is an unl ock conmand, which

renove a user select lock region in ébshared data ob- j ect. I f so,
bl ock 284 Is utilized to performthe unl ock operation (See Figure 23
bel ow) . | f upl;qek cana t

branch from decisioﬂgﬂfggggggggagggﬁggét?ﬁg %?gﬁeég to efla egﬁg%ﬁﬁf%ﬁogﬁ

286. Block 286 is utfetzdertd dereCGliaim i}, whemeizonband HeymitHigxbcFaer
command, which is utipciuygbszed to convert a  select region to a
user asso- ciation region in a shared data object. |If so, block

288 is utilized to performfunctions simlar to those descri bed above

with respect to bl oce26AmihDaguUdifNg anySaker angepditedCedmdsons (Seer

Figure 22 below).
9 W establishment of a lock region exist;

if such conditions rexist determining if they are

met; and

if the conditions are met establishing the cursor

associated lock region.

3. A method of protecting transitory, floating blocks of
the shéred data object from simultaneous
manipulation originating with more than one user as
set forth in Claim 2, wherein the media of display
include graphics and picture, the method further

comprising the step of:

responsive to ﬁse selection, establishing an
object mode for the cursor associated, lock re-
gions wherein a condition for establishing a cur-
sor associated lock region is the presence of

an object under the cursor.

S

A method of protecting transitory, floating blocks of
the shared data object from simultaneous
manipulation originating with more than one user as
set forth in Claim 1, further comprising the step
of:

releasing any previously established cursor
associated lock region upon _movement of the cursor
outside of the lock.

RO 9 91 063
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Execution, of the remaining possible comuands, which do _not

inplicate conflict with lock regions, is prOV|ded p She
of block 288 to carry out t he command. Al l operat
process end in return to the client editor

as appropri ate. - Figures 17A and 17B relate to t he
process of updating a display orfl a | ocal termnal. GCenerally no
display is provided at _a_server updat e occurs after

nodi fications Po tRAeMBbRodeRt, pr%F?éFln% tran%h?%ﬁy nbtR2 b bRdreRtocksgof

after an operation tgéati nghdred Hseh aSS&@j@&ﬂ: on f&«agxl onssimulbgnébaw
chart of Figures 17A an 17B relatg qﬁb %mn cases_and nay
be presumed t oMaPHRULaLIER |, PEFIING PEF m°5 FapPorge user as
contenpl ated by bl os&s 2365th28f, 284.imor ,29Ghe method filnetipgcesspots-

updating a displ ay I n t degi sion block 292, which begins again
t he process of gggl ﬁ%% steps St

=]

determining whether a current user initiated
action dictates modification of  the shared data

object;

if the current user initiated action dictates a
modification, determining if the modification would

occur within a lock region; and

if the modification would occur within a -lock
region if attempted through a cursor other than

the one associated with the lock region.

6. A collaborative multi-media computer based system
for protecting transitory, floating blocks of a
shared data object from simultanéous manipulation
originating with two or more users, the collabo-

rative computer based system comprising:

a plurality of terminals, each terminal having an
output display device and a user input de-
vice;

a computer;

a network connecting the terminals and the

computer for communication;

the shared data object being simultaneously

accessible by a plurality of users;

RO 9 91 063
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25 s viigentifying the nature of the edit command recel ved

Decision block 292 is wutilized to determ ne I f the Rsalgc a
nove cursor conmand. |f so, a series of bl ocks 294, HW

and 302 are -utilized to identify the owner of th

determ ne the color for the ownarp to determ ne the new p05|t|on of

the cursor, to renpove the old cursor and to display the cursor at its

new position in thenatass ,gnﬁéqﬁlozc@i@é to a usefheokpﬂ:meﬂm Ofadd:[é(i%t itg a
di splay continues _.at sha | sa on bl ockc 304f Deci_si.on .bl ocl% I S
utilized to det &t i |§e STAMRRETTE t 0T 8Bl e B 54 IPdH%n 1S "%ser 7
series of blocks oc8RQr 30&11&3)110: 34@r dasgdlagldon dhe outu:tuﬂ idispldw
nodify the regi orhe\;loceg dentify it as selected and to identify the
sel ecting user. ~The bl ocks specifically provide for

I dentifying the owner of t he select region, recovery of a color for the

own- er, recovVgfdans Of resPonsi %LEC{I— usgksgéi.l}’ectl%ryl efofemoving a
termination of the region |nthe di splay for. which nodi fication of

the appearance  G¥SQ%qw$figpedndthe W‘l‘ﬂéllwltﬁ"dﬁhtﬂh@ Sheredydata
using the owner' solfddx; and the SELECT display style.

means, responsive to a 'change in position of a
cursor, for determining a position for a new lock
region associated with the cursor in the shared data

object;

means, responsive to the position not  including
any portion of any previously ' established 1lock
region, for establishing +the new lock region; and

means, responsive to establishment of the new lock
region, for releasing a previous lock region asso-

ciated with the cursor.

7. A collaborative computer based system for
protecting transitory, floating blocks of a shared
data object as set forth in Claim 6, wherein
means for establishing the new lock region further

includes:

means for establishing a cursor lock mode
specifying coverage of any cursor associated lock

region; and

means, responsive to user selection of a
particular lock mode for specifying condi-~
tions under which a cursor associated lock is to

be generated.

RO 9 91 063

AR



The process of updati ng a di splay continues at .Si,0 Igck Y
Deci sion block 326 is utilized to determne if th m %dmmd

to lock a region. I|f so, a series of blocks 328, 336
and 338 are utilized to nodify the region to identi

and to identify the owner. 43The bl ocks specifi - caIIy
provide for identifying the owner of the | ock region, recovery of a

color for the gwnera refamesrnbratw@ a- cohPKerdi sphayedt Y eysdeter m paki on
of the region in tge g f or. whi ch di lcathﬁ %f thf éppﬁﬁran e
is required and, PFPhEF 3&‘ PR hel LRAFORIuBIRERS Ot h are
color and the LOCK daspl a;bﬁdq;ﬂ eas setROfBrQBJ Qﬁ'B Claim 7, wherein one
26 cursor lock mode is an object mode, wherein a
cursor associated lock region extends to a de-
fined subobject within the shared data object upon
the condition that the cursor lies over the

subobject.

9. A collaborative computer  based system for
brotecting transitory, floating blocks of a shared
data object as | set forth in Claim 7, wherein
the collaborative computer based system further

comprises:
means for serializing user commands.

10. A collaborative - computer 'based system for
i protecting transitory, floating blocks of a shared
data object as set forth in Claim 9, the collabora-

tive computer based system further comprising:

means for checking whether a command from the
current user indicates modification of the shared

data object;

means, responsive to such a command, for
determining 1f +the indicated modification occurs
within a lock region associated with a cursor other

than the .cursor assigned the current user;

means, responsive to positive determination, for

blocking the modification; and

means, responsive to a negative determination, for

entering the modification.

RO 9 91 063
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The pnopess' of updating a display continues at deci sion bl ock 340.

Deci sion bl ock 340 is utilized to determne if the command is a command
to unselect or to unl ock a region. If so, a series of blocks 342,

344, 346 and 348 are utilized to restore the region to a “"normal "
appear ance. The Dbl ocks specifically provide for recovery of the
normal display color, recovery of agq nornmal display style, determ nation
of the region in the display for which nodification of the appearance
is required and, finally, painting the region wusing the nor ma

col or and di,spl ay style. . Referring .to Figure 17B, the process of
updating a li'di?pF§§¥€8nPFnB&?t%ﬁF¥ﬂ%ﬂ§ﬁ%ﬁ$1qﬂ9¥ﬂ<é@ﬁﬁflng bh'L°°R“5Dé’c§sion
bl ock 350 is utilthzed tshdeedrm mmtd anpbdelker fasmoci atinaiitatedus O\
in a view | f S0.s %f%%ﬂ&%sé¥i ing%PCkSWBEg, %éﬂ,‘tSG and 358 are
utilized to nodi f"ynt e regi on T dehe fy t fie*&ssottat PR AR§ L &°
identify the ises Do, in CHhem [l,ockserspecithecapéymiptingdestdror

recovery of a cglofj,gkqr. the owner, recovery of an appropriate
di splay style, geteyﬁfnation of the region in the display for which
nodi fication of the appearance is required and, finally, painting the

region using they@eiein €'S GHgnedNdchfSor APRIORIdS € aassaGhati on

di spl a style. - The pr.ocess_  of updatin a displa conti nues
at bl ay y attribute to gis inguish it J% to f%s owneéq y

12. A collaborative ° computer based system . for
protecting transitory, floating blocks of a shared
data object as set forth in Claim 8, wherein
means for establishing the new lock region further

includes:

wherein a assigned <cursor includes a visual

attribute to distinguish it as to its owner.
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decié?dn’block 360. EECISIOH block 360 |s utilized to determne if

associ ations are off for regions ‘in a Vi ew. I[f so, a series of

bl ocks 362, 364, 366 and 368 are utilized to display the ‘regions in
a "normal" appear ance. The blocks specifically provide for
recovery of the normal display colqi recovery of a nor mal di spl ay
style, determnation of the region |% the display, and painting the
regi on using the nornal RO 9 91 06§BS

27 color and display style. After coonetion of a display updat e
pr ocessi ng Is returned to the appropriate | ocation in the | ocal

edi tor.

0 5 51 o W

COLLABORATIVE COMPUTER BASED SYSTEM

The invention provides for protecting floating
blocks of +text or other portions of a shared data
object in collaborative computer based system from
simultaneocus manipulation originating with two or more
users. The collaborative computer based system
includes a network connecting a  plurality of terminals
for communication. Each terminal includes an output
display device -and a user input device. A shared data
object (116) is simultaneously ‘'accessible by a plurai-
ity of users of the system. Responsive to a user
obtaining access to the shared data object, the user is
assigned a cursor (130, 138, 140) available for display
on the wvisual display devices of all current users.
Responsive to movement by a user of his or her cursor,
an attempt is made to establish a lock region (142, 134,
123) in the shared data object by determining position
coordinates. If the position coordinates do not
include any portion  of any previously established
lock region, a lock region associated with the user's
cursor may be established. Movement of a cursor operatés
to release any prior lock region associated with the
cursor if a new lock is established or if the cursor
leaves the old lock.

Figure n°® .4
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Figures 18A" and 18B are flow charts relating to determ nati on of

whet her a cursor is |ocked against editing at its current position.
The figures relate to first and second enbodi ments of the invention,
that is a text editor’ context and a graphics or pi ctori al
editor context, respectively. Referring to Figure 18A, which relates to
a text editor, the process begins with utilization of decision block
370 to determine if associ ation/ | ock records, i ncl udi ng cursor
| ock records, exist which have not been exami ned. If not, no | ock

bl ocks t he operation requesting the deter- =~ mnation and the
process i s returned. | f records exi d¥/26 Qomever, t hey nust be exam ned.
Next, at block 372, the next record is frecovered. Decision block 374 is
utilized to determine if the record isfa | ock type, including user

| ocks, select locks or curgtd locks 1f not_ _the record? is irrelevant
and t-he process returns C 370. If t hg is a lock type,
deci sion block 375 is utjilize to determne if’ is the owner. If
so, the record is ifirelevgnt and the process to block 370.
Fi nal 'y, decision block E2 utilized to position of the
cursor and the start an oi nts of the | ock | f the cursor
i es between the star li=sE =t use of the cursor
to nodi - fy the docunent or to establish a poi nt . A

| ocked indication i returned to L thost process. If the cursor
lires strictly outside pf th

start a EA eng points of tlhe record, the
lock is not effecti\e ?At t he Q&U} Qﬁpposition.f12 The process

FO oY e e
C IR,

returns to bl ock 3¥ eval uati on of -the cord. Only upon

_—d

-
-y

QAR

=|]| | " DOCUMENT 2 PN
. _
ZOJ/‘.é : R/\’“’“

§ 103. Conditions for patentability; non-obvious subject matter

Pid

A patent may not be obtained though the invention is not ident-

-28

cally disc_!osed or described as set forth in section 102 of this title, if /
the differences b_etween the subject matter sought to be patented -
and the prior art are such that the subject matter as a wﬁole would

have been obvious at the time the invention was made to 2 person
27 having ordinary skill in the art to which said subject matter pet-

1ains. Fatemab_iiity shall not be negatived by the manner in which

the invention was madae.

Faig. 2

RO 91 063



clearging all records is a not |ocked indication returned.
g - 1. 9

editor,

determ ne
exi st whi ch have

Referring

i f

to Figure

18B,
the process begins with utilization of

associ ation/l ock

whi ch

rel ates

RO 9 91 063

to a graphi cs
deci sion block 378 to

records, including cursor |ock records
not been exam ned. If not, no Ilock blocks
t he operation requesting the determ nation and the process is
returned. If records exist however, they nust be exam ined. Next,
at block 380, the next record is recov- ered. Decision block 382 is
utilized to determne if the record is a lock type, including ei t her
user | ocks, sel ect |ocks op/2tcursor | ocks. If not, the record
is irrelevant and the process_returns te—btock378] | f the record is
a lock type, de W>ion brock 383 is utilized
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to determing if the user is the owner. If so, the record Is irrel evant
and the process returns to bl ock 378. Finally, decision block 384 is
utilized to conpare the position of the cursor with the bounds of the
pol ygon formed by the boundary points of the |ock record. | f t he
cursor lies within the polygon, a |ock bl ocks use of t he cursor to
nodi fy the docunent or to establish a sel ect point. A | ocked
indication is returned. | f the cursor lies strictly outside of the
pol ygon, the lock is not effective at the cursor position. The
process returns to block 378. for evaluation of the next record.
Only upon clearing all records is xmgt | ocked i ndication returned.
Figures 19A and 19B are flow charts relating updating of cursor |ock
regions within a shared data obj ect upon novenent of a cursor.
Referring to Figure 19A, an update process for a lock in a textual

t ar get objeet begins with utilization of decision block 386 to
determne iff[tHe current cursor lock record_is_null. If so,| operation
bl ocks 388 apd |390 are used to generate a ’ new eursor |ock fecord and
to set a pbinter in the cursor recold|| to 't hee new curso | ock
record. Onte fa Qyvor lock record i b vzy’_l‘ablcﬁ deci sionf 8 ock 392
is ROO 91 P63 L \ T

Fig. 4
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29 “utilized to determine if the lock node for the cursor l ock is
a character position. If it is, block 394 is utilized to change the
start and end fields in the cursor |lock record to equal the current
position of the cursor. If the lock node is not a character, the
process takes the NO branch from bl ock 392 to decision bl ock 396,

which is wutilized to determine if the |ock node is equal to a word.
If it is, the process takes the YES branch from bl ock 396 to bl ock 398.
Bl ock 398 is utilized to retrieve the current Iine fromthe tar- get
obj ect. Next, block 400 is uhpé'zed to de- termne the offsets
of the start and end of the "“4%urrent word. Next, block 402 is
utilized to set the start and end fields in the cursor |ock record equal
to the start and end of the current word. |If, at block 396 it was
determ ned that the | ock node did not equal a word, it is assuned that

the | ock node equals a |ine. Al ong the NO branch from bl ock 396, the
process Wijizes—block 404 retrieve the current line fromthe.

Lo aaaa~ A oy

target objegt. Next, at block 406, th@—-eu+spr | ock recoprd fields
for the startjand end are set equal to | ©

rica

Fig. 5
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the sttart and end of the current |ine. After setting the start

and end fields for the | ock record in any node, decision block 408 is
utilized to determne if the new cursor |ock record conflicts with

any other locks (for details of the analysis see Figure 24A) . I it
does conflict, the new cursor |ock record is renmoved fromthe docunent
data structure (block 410) and the cursor record to the pointer is set
to null (bl ock 412). Block 413 then illustrates the updating of t he
di splay. The process then returns to the appropri.ate point in the
editing process. |If there is no --conflict detected at bl ock 408, the
process returns directly to theS&propriate point in the editor. RO
9 91 063
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30 ; , An update

operation block 414 is initially utilized to

of a cursor lock in a graphics editing
environnent is sonewhat nore conpl ex. Referring to Fi gure 19B,

create a new,

provi sional cursor |ock record. The pointer field in the cursor
record. is not changed at this tine. Next, decision block 416 is
utilized to determine if the |lock node is equal to a square. If it

is, block 424 is utilized to generate the four absol ute coor di nat es of
the square centered on the current cursor position in the plane of
the view If the shape of the cursor lock regionis not a square,
deci si on bl ock 418 is utilized to determne it the shape node equal s
a circle. If it is, block 426 $&6utilized to deternine a set of
coordi nates for a pol ygon which approxi mtes a circle, i.e. a set of

poi nts equi distant fromthe cursor

nunmber N of points is
parti cul ar machi nes

in the plane of the view. Sone

sel ected which, given the resolution of the
used, will look like a circle to the user.

[f-at blockf 4T8 11 was determ ned that the_shape nmode yagnot a
circle, decilsign block 420 is utilized tol

user defined po¢l ygon.
definition of poi Qb
points for tlhe|l ock r

Travel America Ad - 2012

|f so, bl ock 43
relative to qhﬁ

— ot - e —— -

| cyrSor p
§ N

determine if £heé¥ node is
is btilized to ert a user

§§R absol ute

Frg. 7
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The grraphi ¢s editing environnment also allows for a cursor | ock node

equal to a current object over which the cursor is |ocated. | f
at block 420 it was determ ned that the node was not polygon
node, bl ock 422 is utilized to determne if object node is in use. If
yes, block 430 is utilized to query the display inmage to determne if
the cursor is over an object. If yes, block 432 is utilized to query
the object for its abso- | ut e boundi ng points, which are used as
defining points for a pol ygon shaped cursor |ock record. RO 9 91 063
31 From bl ocks 424, 426, 428 and 432, i.e. from any | efinition
of the bounds for a cursor |ock, i sion bl ock 434 is utilized to
conpar e the newl-eck—+ecord—teo ot-Her—|-gck—recerds—pr ? possi bl e
conflict (See Fi qur e CURSORLOCKCONTROL'TEXT ! 2
' PARAMETERS
AUTOMATIC ASSOCIATION
CURSOR LOCK WODE @HARACTED) 1153

K2z Fig. 84

CURSOR LOCK CONTROL-IMAGE _~152
PARAMETERS
AUTOUATIC ASSOCIATION -'
CURSOR LOCK XODE 1153
R A — Fig. 8B
: '
SELECT WODE_ 194

(LEG, ORIGIN) Fig. 8
T
(OR[GIN,BOUHDARY PTS)
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24B for details). |If no conflict is found the old |ock record is
renoved (block 444) and the pointer field in the cursor record is reset
the updating to the new | ock record (block 446). Bl ock 447 then
illustrates the updati ng of the display. The process returns to the
appropriate point in the editing process. |If however, a conflict is
found at decision block 434, or no object is found bel ow the cursor

(bl ock 430), or the | ock nbode was found to not be in Object node (bl ock
422, inplying that automatic association of a lock to a cursor is
off), t hen block 436 is utLIizeggég delete the newly created | ock
record. Next, block 438 is utili to determ ne if the current
cursor positionis withinits ow old | ock rggord. If it is, the old

| ock record is allowed to stand, although Visually the cursor is no

| onger cen- teret inLOCAL DIGEkANeQPDIRONS | f ti cﬂrsor.L§.putside of
its old cursor |[OCK, tThe old cursor TocK is ellnlnaggd by del eti on of
the | ock record|i ndi cat®kOYE t he cursor PADCAITE ~pQ%ﬁt in the cursor
record (bl ock 4403&ind resettlng t hat__ poi n ? oA | . Bl ock 447
then illustrateg the & HH'atl ng of t he &R s‘f)EIF&>5J I Est abl i shnent  of
a user select] regiem 1wd c@or pPreli maasryystogp |t establishnment by a
user of an associational ty user PM4lE@TL ck type region.
Referring to Fijgure €20 ﬁR[YéCAEEOM/ cha héTthlustrates establishing a
sel ect region in a tgxgygj pAdggyrENt . e herf d sel ect process is
begun by sel ectilon_of Tect point in the edilMing process.

Deci si on bl ock

Fig. 9
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448 is utjlized to determne if a second point of the sel ect has been

entered, which is required to continue the process. |If a second sel ect
point is not received, the process is returned to the appropriate point
in the 9 91 063 32 editing
process. A user may select as a second point the sanme point as
was identified as the first select point, permtting creation of a
select region of a singl e character. From bl ock 450,
indicating receipt of a second sel ect point, block 452 s
utilized to create an associ ation/lock record having as its start
and end, the first and second_ select points I n an appropriate

or der. The record type is set to9V§ELECT LOCK". Next, bl ock 454 is

utilized to determne if the new seleet T
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region conflicts with any lock regions (again utilizing t he process of

Figure 24A). If it does conflict, block 456 is utilized to warn the
user that the select has failed and to delete the record. The
process is then returned to the appropriate point in the editor. |If no
conflict was found at bl ock 454, block 458 is utilized to set the
selection field in the cursor record to "ON', bl ock 460 is utilized to
add the record to the sel ect lock field and t he di spl ay i s updated
(bl ock 462) before return of the process to the appropriate point ‘
in the editor. Referring to Figure 20B, a flow chart illustrates
establishing a select region in a raphi cs docunent. The perform
sel ect process is begun by sel ect 18ftof a sel ect point during editing.
The process is picked up in’ the flow chart with utilization of block
464 to cre- ate a association/lock record of the select type. It
has a shape indicated to be a polygon and its first point is the :
initial select point. Next, decision bl ock 466 is utilized to
determne if the user has selected a square (or rectangul ar) shape
for sel ect region. If yes, - bl ock 468 is utilized to pronpt the
user to suppl y—e—seeerd—potrnt—to—dgert+re—theregrom—Atger nay RO
9 91 063
o o~
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33
the first select
si ngl e pixel.

poi nt,
If a

squar e shape

utilized to

det er m ne

If vyes,
radi us,
conpl ete

block 472 is

if the
utilized

fromwhich the next N

a sub-

user has

-select as a second point the sanme point as was identified
permtting creation of a

is not se

to
sel ect

selected a
pronpt the use
points can b

stantially circular appearing pol ygon.

as
sel ect region of a
| ected, block 470 is
circul ar shape.
r to supply a
e generated to

If a

circul ar shape was not

determ ned at bl ock

470, deci sion

bl ock 474

is utilized to determine is a general polygon was selected by the
user. I f yes, the user is praipied to suppné@? series of points
t hr ough bl ock 476. The user may, instSéd¢!AbiONEIEHion of an
CURSOR RECORD RECORDS
(0 H OWNER 1D H
POSITION: ASSOCIATION
LINE TYPE:
OFFSET USER LOCK
SELECT LOCK
SELECT_ON CURSOR LOCK
OWNERSHIP
SELECT_LOCK ET CETERA
USER_LOCK_LIST START Q?SéTION:
CFé?CIATlON_REGION_ OFFSET
END POSITION
CURSOR_LOCK_PT. LINE
K OFFSET N
1 ~160 - 162
1 L
\ /
V :
Fig. 124 ,. !
ASSOCIATION/LOCK
CURSOR RECORD RECORDS
10 : OWNER ID I
POSITION: ASSOCIATION
X TYPE:
Y USER LOCK
SELECT LOCK
SELECT_ON CURSOR LOCK
OWNERSHIP
SELECT_LOCK ET CETERA
USER_LOCK_LIST SHAPE TYPE
CURSOR_LOCK_PT. ORDERED LIST OF
_ o DEFINING POINTS
ASSOCIATION_REGION_
LIST
. i N-16 4 [P—166
1 1.
\ - - -/
V
Pig. 12B
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addi t;i onal, point signal the machine that all points have been

supplied, which is detected wutilizing deci sion bl ock 478. After
determ ning that the user is done, the polygon is closed and the
process passes out of the | oop along the YES branch from deci sion bl ock
478. As long as the user does not signal conpletion, or until t he
user has sel ected the nmaxi mum nunber of perm ssible points, the
process proceeds along the NO branch from bl ock 478 to bl ock 480,

whi ch adds the nobst recent sel ec- tion to the | i st of points
in t he associ a- tion/lock record, and then returns to bl ock 476.

The NO branch from decision block 474 indicates that a user has
failed to select a shape for the ugeygg select region, resulting in
return of the process to the appropriate point in the editing
process, after i ndi cating error Eo thﬁ user and deletion of the
record created at manﬂU&NiQ%#Wb%& ﬁ@if.) Upon conpl etion of
t he boundary points of.the Wbl LEVEL B ¥ o regi on, decision block 484 is

utilized to RO 9 91 063

(st )
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TERWINATE
FLA%SET
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34 determine if the newrecord conflicts with another |ock record

(seeTFigu?e 24B). If yes, block 492 is utilized t.o warn the user.

Next, block 494 is wutilized to de- |l ete the record created at bl ock
464. The process is t hereupon returned to the appropriate point in
t he editor. If no conflict is detected at decision block 484,
the process passes along the NO branch to operation bl ock 486, which
is utilized to the set selection field in the cursor record to "ON'
Next, block 488 is uti- lized to fill in a pointer field in the
associ ati on record list of the cursor record. Then, if operation is

in the client, block 490 is utilizett2s update the dis- play to indicate

sel ect of a region. ocess is then returned to the appropriate
point in the editorf

A SRAVPRARE L OHAR GLoRNth convert a sel ect
JiEFLE LT

region to a user ock regi for both em
bodi nent s. Ref er+ing-tig Lgur e 21 f!f\/,zmmart rel ati ng user
est abl i shnent 20 — i on friOpNTALT SERYER
- 1" oF pocuuEn AND REQUEST -----—<::)
TOEDIT THEDOCUMENT

~210

EIVE
DOCUKERT _._-_
AKD CURSOR

218-\

¥ARN USER

R
21241 0¢A
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sel ect region is depicted. Upon a request to set a | ock, the

process utilizes block 496 to determne if the select on field in the
cursor record for the user is ON. If not the request is invalid and
the process is returned to the appropriate point in the editor wth-

out substantial action. |If the select on field is on, and if in the
client, block 498 is utilized to update the display to renpbve the sel ect
indication fromthe re- gion pointed to in the cursor record. Block 500
is uti- lized to renove the record fromthe select lock field and
place it in the user lock list, if such a distinc- tion is nmaintained

I n cursor records. hbxt,.bloc@ﬂyg is utilized to reset the type

field in the | ock recor
utilized to reset th
lock record to

er, oIt T block 504 is
GM%}F N[n{mclg q)y{:tﬁeﬁso record and the

before return to the RO 9 91 063

35 edi tor, bloc§3 ' Fcuted to_update the display to
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reflect t'he'new | ock region. Figure 22 depicts a flow chart

relating to user desi gnation of a select region as an associ ated region.
Upon a request to perform an association operation, the process utilizes
bl ock 508 to determne if the select on field in the cursor record for .
the user is ON. If not, the request is invalid and the process is
returned to the appropriate point in the weditor wthout substanti al
action. - If the select on field is on, and if the pro- cess is in the
client, block 510 is utilized to update t he di spl ay to renmove the

sel ect indication fromthe region pointed to in the cursor record.

Bl ock 512 is utilized to re he region fromthe select lock field
e728

and put it in tfie @ﬁqq0|a ion |is{<’) R68 di stinction i s naintai ned
in cursor recor¥ : Ibﬁk A4 NOYE S ilyzedroorgset {the type
field in the |OCk [ e nrd [ ThehRS®t ock {516 is

utilized to resﬁtﬁlV[kh%Nsele cur Y@Y EMERBrdiand t he
asso- ciatilo 14? d 'he
editor, block y& % ?pcuiec

| ect the new
associ ati on r elgi-en- pase o¢kf D HdDb Pd ddilat i on
regions is next Al ushpgtgd. Referfing tozﬂlg rd :fgﬁfﬁﬁcwuchart
relating to unl ogkypg dilsassoci atj on of regi ns illJstrated.

The process is bl ock, 5p0 with the settlng of aflag to

UPDATE
2724 CURSOR LOCK

PERFORM | _
SELECT

PERFORM
LOCK

284
1

PERFORM |
UNLOCK

1R
R 288

( RETURN )
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di sassoci ati’on operation is bei ng undert aken. The process

w || exam ne each record in the cursor |ock and association lists until
one is located in which the cursor is |ocated. This process
utilizes decision bl ock 522, which determnes if records exist in
t he user select lock list or association list for possible
elimnation. |[If such records exist they are recovered in t he order of
the list (block 524) and decision block 526 RO 9 91 063
36 is utilized to determine-if the cursor is within the bounds
of the record. If not, the process returns to bl ock 522. If a record
I's found in whi rsor 5 R %k 527 ustrates a determ nation
of whet her or cnSTARIthe curren lﬁégﬁiv%giﬁé Q%Hé? of the record. If not,
t he process 5 the pointer to t he
record is renoved fron1 e ag opriate list in the cp2%6 record.
Next, at bl ock 530 e r i —) . Last] bl ock
. D1 ¢ cE7 oWRER 07! GASY Y,
532 is utilized to C%%? 9 T
247 296~ DETERMINE COLOR OF OWNER
KO ——
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- T
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YSOG
YES :
SELECT ? GET OWHER OF SELECT REGION
]
SO8N DETERMIKE COLOR OF OWRER
Ko - 1
S10~ USE "SELECT” DISPLAY STYLE
S, 1
F'Lg,., 7714 312~ DETERUINE OISPLAY AREA
3 Hny - :
— PAIRT DISPLAY AREA USING
APPROPRIATE COLOR AND STYLE
326
328 330
YEs i (
LoCK ? | GET OWNER OF LOCK REGION
J
- 332~ DETERMINE COLOR OF OWNER
HO : T
334~] USE"LOCK DISPLAY STYLE
. _J
336~ DETERMINE DISPLAY AREA
338 L
S NP RT DISPLAY AREL USING
_ APPROPR ATE COLOR AND STYLE
340
§342
URSELECT \\JES
OR UKLOCK USE ‘NORMAL® COLOR
? 1
: 544 USE "HORMAL" DISPLAY STYLE
- o 346 I
DETERMINE DISPLAY AREA
1
£ PAINT DISPLAY AREA USING
348 APPROPRIATE COLOR AND STYLE

R0OS S1 063



update the ‘display (again only in client terninals). The process

is then returned to the appropriate point in the editor.

Figures 24A and 24B, are flow charts relating to ~ first and second
enbodi nents of the invention providing for detection of |ock

conflicts, which are nmade upon user attenpts to select a region or
upon an attenpt to nove a cursor |ock. Referring to Figure 24A there
is illustrated such a conparison for a text " editing

envi ronnent . The process begins with an inquiry relating to the
presence of user select |ock or CUr sqk ;g | ock records. I f none exist or
remain, the inquiry is conpl ete and f%e NO branch from bl ock 534 is

t aken back to the requesting routine, indicating to the requesting rou-
tine that no conflict exists. | f rds remain, the next such
record is retrieved utilizing block 5 Deci - sion block 538 is
utilized to determine if the cur- rent cursor is the owner of the
record. I f yes, the record can di syepgprded and the process
returns to bl ock 534 on the YES rom bl ock 538. Along the NO
branch, decision block 540 is util ermne if a the record is a
| ock of either type. [ Tt not, th } y be disregarded and the

process returns to bliock 534. determnation is nade if
t he request - ed s¢lect or lock reg has common points with the |ock
record. Decision bldck 542 is wutilized to determne if the | ock
(select) region inputf start occurs with or
NcR 352
0¥
COLOR g
SET STYLE AS 362~ USE HORMAL
APPROPRIATE | 354 | COLOR
FORTYPE OF
ASSOCIATION , .
364~ USE KORMAL
DISPLAY STYLE
DETERUIKRE J,}SG
DISPLAY AREA [
_ 3664 DETERMINE
PAINT DISPLAY DISPLAY AREA
AREA USING |—358
APPROPRIATE .
COLOR & STYLE
PAINT DISPLAY
. KREA USING
368 NORWAL cOLOR
& STYLE
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RO 9 91 063 37 after the
recovered |l ock record start. If yes, block 546 Is utilized to determ ne
if the input record start occurs before or with the end of the
recovered | ock record end. - If it does, a conflict is present and
such I ndi cati on IS returned to the requesting process. | f

It does not o) occur, the process returns to bl ock 534 and

exam nation of the next record. Al ong t he NO branch from deci si on _
bl ock 542, t he process utilizes decision block 544 to determne if
t he i nput record end occurs after or wwth the lock record start.

If not, no conflict exists and the process returns to bl ock 534. If

yes, a conflict exi erat{gmegi s returned to the requesting
process with an ind{cathbiR of the conflict.

-1 370

YES GET NEXT _-372
RECORD

GET NEXT | ~380
RECORD
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Referri'ng t® Figure 24B, there is illustrated such a conparison for a

graphics editing environnent. The process begins with an inquiry
relating to the presence of user select |ock or cursor | ock
records. If no records exist or remain, the inquiry is

conpl ete and the NO branch from block 548 is taken back to the
requesting routine, indicating to the requesting routine that
no conflict exists. | f records remain, the next such record is
retrieved utilizing block 550. Next, decision block 552 is utilized
to determne if the current cursor is the owner of the record. | f

yes, the record can be disregarded and the process returns to bl ock

548 on the YES
bl ock 554 is uli
ei t her type.

§426 A t he nch, deci sion
i n~ %%% t he record’figa | ock of
e disregargqd,png thp process
’ ng%k{cé%r 15

returns to bl ock 4§ he NigmpLIC kr egl on nmust
be conpared for possible overl ap. Meaqiyst on 4 ock 556 RECO®BD usefl to

determ ne such overlap. The test is to determTE T 1e pol ygon
of the input region overlap the on t hat iﬁ—LeLaned—Lponlthe | ock

record recov- ered at bl ock 550. hey do, a1c6gggguﬂ§?§?d cation is
RO9 91 063 ' 390~y TO KEW LOCK
RECORD
392 '
POLS 536 f398
LOCK MODE N\ NO LOCK¥ODE N\ TES
= CHARACTER = ¥0RD RETRIEVE CUR-
? ? RENT LINE FROW
TARGET DATA
YES N0 i
394 1049
: S
' RETRIEYE CUR- | 400~
WARVALR RenT Like Frow | 200 EXD OF
THAT START = TARGETDATA CURRENT WORD
CURRENT CURSOR ] i
POSITION AND
ENDchcsugf?Em SLLeck 402 Sticrotk%crxo
RECORDEQUAL ~N R
POSITION 406~ RECORDEQUA START AKD
| END OF TH
OF THE LINE CURREKT WORD

413
(

UPDATE DISPLAY =

 Rg o

ROS 91 063




38 *

returned to

t he requesting process.

the process returns to block 548 for exam nation

Al t hough the

i nventi on has

been

desc

ribed wth

If no overlap
of further

i's

reference to a

f ound,
records.

speci fic enbodi ment, this description is not nmeant to be construed in a

limting sense. Vari ous nodi fications of the disclosed enbodinent
as well as alternative enbodinments of the invention wll becone
apparent to persons skilled in the art upon reference to t he

description of the invention. It is:iﬂsrefore con- tenpl ated that the

appended clainms w |l uch Snodifications or embodi ments that
fall within the true UBodige o t he invention. .
<cuasou%cx ) F’Lg. 198

1 424
) CRLATE AN SHAPE=POLYGON
AS0CIATION PT = 130146 ORAL
£LoRb-s CONVERT PTS 10
RALLR L ABSOLUTE COORDS

Lo (418

SHAPE = POLYGON
FIND H ABSOLUTE

CIRCLE ? PTS ARQUND

CURSOR USING

~-447 )

( RETURN )
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39 *tta CLAIMS 1. In a nmulti-nedia

col | aborative conputer based system including a network connecting a
plurality of term nals of comunication, an output display device for each
termnal, a user input device for each termnal, and a shared data object
concurrently accessible by a plurality of users of the system a nethod of
protecting transitory, floating blocks of the shared data object from
concurrent mani pulation originating with nore than one user, the nethod

conprising the steps perforned by a conputer of: responsive to a user
obtai ning access to_the shared data o?@ ct, assigning the user a cursor
avai | abl e for di spbeptoam $the coyt put i §| ay devi ces; rel easing a
previously establ i\she@ltklibRdor Associ ated | ock regi on upon novenent of the
cursor outside of tt rous| yr é$tdabl i shed é¢%$or assogiggt ed | ock
responsi ve to the—moverert—ef—t+#e cursq ¢t i ning afposition for a
cur sor CREATE RECORD GET NEXT
. WITHTYPE = SELECT SELECT POINT
SHAPE = POLYGON SET P12
PTy= [NITIAL SELECT
FIND N NEXT
SELECT POINTS
FROM N+1 ABSOLUTE
PTS AROQUND CURSOR
472

YES

POLYGON ?

YES

ADD ASSOCIATION |
488 RECORD 10 wanustr 402
CURSOR RECORD
UPDATE DISPLAY DELETE HEW L ~494
430~ (ppLy seLecT) HILE

( retuex ) F%gZOB
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associated lock region related to the position of the cursor in the shared

dat a* obj ett; and If the position for the cursor associated | ock
regi on does not include a portion of an established |ock region,
establishing the cursor associated |lock region for the cursor. 2. A -

met hod of protecting transitory, floating bl ocks of the shared data object
from concurrent mani pulation originating with nore than one user as set
forth in claiml, wherein the permtting step includes: determ ni ng
i f any user selected conditions for establishment of a cursor |lock region
exi st; I f such conditions exist determning if they are net; and

If the conditions are net establishing the cursor associated |ock region.

3. A method. of protecting transitory, floating blocks of the shared data
object from concurrent nanipulationzgg%ginating wi th nore than one user as
set forth in claim2, wherein the nmedia of display include graphics and

picture, the nethod further conprising the p—of
PERFORM -
: SET LOCK ASSOCIATEENTER

508

1S

SELECT_ON
FIELD =
Rou.
?
YES
UPDATEDISPLAY  L-498 510~] UPDATE DISPLAY
(REMOVE SELECT) "1 (REwovESELECT)
REMOVE RECORD REMOYE REGION
, rkgus[LccrLocx 500 FROM SELECT LOCK
. FIELD & PUT IN 512  FIELD & PUT IN 5
! USER LOCK LIST ASSOCIATION LIST
SET THE TYPE SET TYPE
FleLomtock  [~o02 FIELD 10
RECORD T0 514 ASSOCIATION
"USER_LOCK" ™ TYPE
SETSELECT N-504- T06GLE
LECT SELECTION
ONTO "0FF 516~ FrtLoTo “off*
|
UPDATL DISPLAY ~ [~506
_ UPDATE DISPLAY
eretiocx 318 (asSOCIATION)

‘ RETURk ) ( RETURN >
Fig. 21 Fag. 22
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40 , ., ,responsive to use selection, establishing an object node for a
cursor associated lock region wherein a condition for establishing the
cursor associated lock region is the presence of an object under the
cursor. 4. A nmethod of protecting transitory, floating bl ocks of the
shared data object from concurrent manipulation originating wth nore than
one user as set forth in claiml, the nethod further conprising the steps

of : determ ning whether a current user initiated action dictates
nodi fication of the shared data object; if the current user
initiated action is a nodification, determning if the nodification would
occur within a lock region; and 24/ ification would occur

sor other than the one
fication.

within a lock region and if attenpteq thriggghbria ¢
associated with the | ock region, prewentiingkhd o

~520

l

RETURN

EXT 524

ST 928

550 114 23

REMOYE RECORD

UPDATE DISPLAY | —932

{( RETURN ’
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5. A nmethod of protecting transitory, floating blocks of the shared data
obj ett frbm concurrent manipul ation originating with nore than one user as
set forth in claiml, wherein the shared data object text. 6. A et hod
of protecting transitory, floating blocks of the shared data object from
concurrent mani pulation originating with nore than one user as set forth in

claim1,
cursor associ ated | ock
protecting transitory,
si mul t aneous mani pul at i
inclaiml, wherein

to distinguish it a ,toié owner .
conput er based syspé T jﬂrotectin

m concurrent

shared data object fr

regi on

on originatin
an assi

wherein a plurality of nodes controlling shape and size of a
are permtted each user. 7.
floating bl ocks of the shared data object from

wi th nore than one user as set forth
@8 cursor includes a visual

Lock ArsPichaberative multi-nmedia
Tenangidvory, / floating blocks of a

A et hod of

attribute

riginating with two or

nore users, the collaborative conputer baded system conprising: a
plurality of term na[s, each term nal havilng an out put display device and a
user
534
R{(?(?RDS
E Ko REVAIN TN DATA
STRQFTURL
YES
RETRIEYE 536
REXT RECORD
i
544 246
N IRPUT END UT START
> LOCKRECORD CKRECORD
START END
? ?
RO CORFLICT CONFLICT
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i nput, devkce; 41 a

conput er; a network connecting the termnals and the conputer for
comuni cat i on; t he shared data obj ect being sinultaneously accessible
through a plurality of private views by a plurality of users; nmeans,

responsive to a user obtaining access to the shared data object, for
assigning the user a cursor avail able for display on the output display
devi ces; nmeans, responsive to user selection, for noving a cursor
assigned the user within the shared data object; means, responsive
to novenent of a cursor, for determ a position for a | ock region
associated with the cursor in th obj ect;

1
ION ERTER

DATA STRUCTUR[

( RETURN )

NO CONFLICT

RETRIEYE
NEXT RECORD - 550

552

556

DOES
THE POLYGON
THE INPUT LOCK
AP TREPOLYGOX OF
it

NO

0Ff
OVER L £
HELOCK THAT IS RETURRED .
FROM

0CK DATA
?

£R
Lo

T

CONFLICT
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means, responsive to novenent of the cursor outside of a previously
establlshed | ock region, for releasing the previously established | ock

regi on; and means, responsive to the posi |nn nn+ =w - SG
portion of any previously established |-d§k regi v
new |l ock region. 9. A col | aborative conputer bﬁbﬁawﬁ?gg%n?ﬁ%r"6?Q;gﬁt|ng 3

transitory, floating blocks of a shared data olj &Clam gs e Lal m
8, wher ej f L shi r € Doawingisd f d oo
reans. 1 oCOIGARPRATTYI LONPRIERBASBIISISTRNL, | O et agee Ai‘r i
associ ated | ock region; and means, responglive to user sel EC‘I&) Bf
particular | ock node for specifying conditions pn V\bpcmm:lm‘ SQ st -
associ at ABYIRACTs to be generated. 10. A coll al PRTE uter based
system for protecting transitory, floating blocks of a shared data obj ect
as set forth in claim9, wherein one cursor |ock node is an object node,

wher ei n The imeeotion pmd@st fou pratestingciloating dblacks of texbomother portigns; obHd smaec,d data

within the shared data object upon the conditiqgn that the cursor |ies over
t he suboBpiset in collaborative computer based system from simultaneous manipulation originating

with two or more users. A shared data object (116) is simultaneously accessible by a plurality

~ of users a network. A user obtaining access to the shared data objéct is assigned a cursor
(130, 138, 140) available for display on the visual display devices of all current users.
Attempted Movement of a cursor, establishes a_lock region (142, 134, 123) in the shared data
object by determining position coordinates. Movement of a cursor operates to release any
prior lock region associated with the cursor if a new lock is established, or if the cursor leaves
an old lock.

Fig. 4. o "



11. A collaborative conputer based systemfor protecting transitory,
floating blocks of a shared data object as set forth in claim9, wherein
t he col |l aborative conputer based systemfurther conprises:
*C L H4 S 4 42
means for serializing user commands. 12. A collaborative conputer based
system for protecting transitory, floating blocks of a shared data object
as set forth inActaridmglio onheaspedtl obdheatinweationriherceis proyideds i e multi-uradicer
conpri si ng: - means for checki nge whet her a command from.t he Ci” rent
user i ndi ca¢@lgborative computer based system including a network connecting a plurality of
terminals of communication, an output display device for .each terminal, a user input
device for each terminal, and a shared data object concurrently accessible by a plurality
of users of the system, a method of protecting transitory, floating blocks of the shared
data object from concurrent manipulation originating with more than one user, the
method comprising the steps performed by a computer of:
responsive to a user obtaining access to the shared data object, assigning the user a
cursor available for display on the output display devices;' |
releasing a previously established cursor associated lock region upon movement of
the cursor outside of the previously established cursor associated lock;
responsive to the movement of the cursor, determining a position for a cursor
associated lock region related to the position of the cursor in the shared data object; and
if the position for the cursor associated lock region does not include a portion of an
established lock region, establishing the cursor associated lock region for the cursor.
According to another aspect of the invention there is provided a collaborative
multi-media computer based system for protecting transitory, floating blocks of a shared
data object from concurrent manipulation originating with two or more users, the
collaborative computer based system comprising:
a plurality of terminals, each terminal having an output display device and a user
input device;
~ a computer;
a network connecting the terminals and the computer for communication;
the shared data object being simultaneously accessible through a plurality of private
views by a plurality of users;

means, respor‘:l's"i_"Vf; to a user obtaining access to the shared data object, for

assigning the user a cursor available for display on the output display de\_/ices;

Description : paged., .. to paged 2.
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nodi fication of the shared data object; means, responsive to such a
command, for determning if the indicated nodification occurs within a

| ock region associated with a cursor other than the cursor assigned the
current user, means, responsive to gositive determ nation, for

bl ocki ng the nodification; and - . means, responsive to a negative
determ nation, for entering the nodification. 13. A collaborative conputer
based system f omemisotresponsige to asesiselection,ffooatdving blcorsks assigned thé aserdwithina
object as set forth in claim8, wherein the shared data object is

mani pul at edtheishargddesatobdefitt or.  14. A col | aborative conputer based system

for protecting transitory, floating blocks of a shared, data ahject a? iet
forth in clai m¥Beang,dpspopsive to moveReni-af; 3 AL oL determiping R 2osition dorap loc

attribute to distinguish.it,as to i wner . .
reg?on assocgateg with the cursor int the ShAted data object;

means, responsive to movement of the cursor outside of a previously established
lock region, for releasing the previously established lock region; and

means, responsive to the position not including any portion of any previously
established lock region, for establishing the new .lock region.

Figure 1 is a pictorial view of a local area network with which the invention is
advantageously employed;

Figure 2 is a pictorial view of a window generated by computer graphics system to
support the user interface of the invention;

Figure 3 is a pictorial view of a window oﬁened to a target textual object for
editing; i

Rigure 4-7 are pictorial views of a window opened to a target graphical object as

the window is edited;
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43 8. A collaborative conput er based system for

protecting transitory, floating blocks of a shared data obj ect as
set forth in Claim?7, wherein one cursor |l ock node is an object
nmode, wherein a cursor associ aggd | ock region extends to a
de- - fined subobject within the shared data object upon t he
condition that the <cursor lies over the subobj ect . 9.
A collaborative conputer based SYEAEMIS for - protecting
transitory, floating bl ocks of a shared _ data object as set

forth in 1O altn#, malemedia collaborativeheomputrnpmsed i systedoriptludipg bassefwork

system furt her . conprj ses; means for serjalizing user
commands.  connecting a pluralifyl pyfsominals,f comuprRication, an oy displaysdevige for sach

DrOtECt 1 19, BB S SR P DB Rl B et e 68 SB SR
further Con%cjegig'lg: by a plurality of users of the s.ystem, a method of protecting transitory,

floating blocks of the shared data object from concurrent manipulation originating with
more than one user, the method comprising the steps performed by a computer of:

responsive to a user obtaining access to the shared data object, assigning the user a
cursor available for display on the output display devices;

releasing a previously established cursor associated lock region upon movement of
the cursor outside of the previously established cursor associated lock;

responsive to the movement of the cursor, determining a position for a cursor
associated lock region related to the position of the cursor in the shared data object; and

if the position for the cursor associated lock region does not include a portion of an
established lock region, establishing the cursor associated lock region for the cursor.
2. A method of protectihg transitory, floating blocks of the shared data object from
concurrent manipulation originating with more than one user as set forth in claim 1,
wherein the permitting step includes:

determining if any user selected conditions for establishment of a cursor lock
region exist;

if such conditions exist determining if they are met; and

. if the conditions are met establishing the cursor associated lock region.

3. A method of protecting transitory, floating blocks of the shared data object.from
concurrent manipulation originating with more than one user as set forth in claim 2,
wherein the media of display include graphics and picture, the method further

comprising the step of:

This is the replacement sheet
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means for checking whether a command from the current user

I ndi cates nodification of the shared dat a obj ect;

means, responsive to such a comand, for determning if
the indicated nodification occurs 40i thin a | ock region associ ated
with a cursor other than the cursor assigned the current user;
means, responsive to positive _ determnation, for bl ocki ng t he
modi fication: amesponsive to use selegtien, astablising g obisctameds,for ia\Fé‘r%’étaéﬁoﬁiaﬁP%t loghs,
¢ : b :

or rggniEn? rvlvlTe%eitnhg cn(}glg{tifolncgtrl gs?dblishingo thé9 c%%so?Ga?ésociated lock region is the

presence of an object under the cursor.
4. A method of protecting transitory, floating bldcks of the shared data object from
concurrent manipulation originating with more than one user as set forth in claim 1, the
method further comprising the steps of:

determining whether a current user initiated action dictates modification of the
shared data object; _

if the current user initiated action is a modification, determining if the modification
would occur within a lock region; and |

if the modification would occur within a lock region and if attempted through a
cursor other than the one asspciated with the lock region, preventing the modification.
5. A method of protectiﬂg transitory, floating blocks of the shared data object from
concurrent manipulation originating with more than one user as set forth in claim 1,
wherein the shared data object text.
6. A method of protecting transitory, floating blocks of the shared data object from
concurrent manipulation originating with more than one user as set forth in claim 1,
wherein a plurality of modes controlling shape and size of a cursor associated lock region
are permitted each user.
7. A method of protecting transitory, floating blocks of the shared data object from
simultaneous manipulation originating with more than one user as set forth in claim 1,
wherein

an assigned cursor includes a visual attribute to distinguish it as to its owner.
8. A collaborative multi-media computér based system for protecting transitory,
floating blocks of a shared data object from concurrent manipulation originating with two
or more users, the collaborative computer based system comprising:

a plurality of terminals, each terminal having an output display device and a user

input device;
This is the replacement sheet
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44 11. A nethod of protecting transitory, floating bl ocks of

t he shar ed dat a obj ect from sinmultaneous mani pul ati on
originating with nore than one user as set forth in Caima1l,
wherein the permtting step I nclgxdes: wherein a
assigned cursor includes a visual ' attribute to distinguish it
as to its owner. 12. A collaborative conput er based system
for protewpiteyg transitory, floating blocks of a shared

data object as set forth in Claim 8, wherein neans for

‘est abl i shi ng t Fenetsark sennecdng B¢ temipplsjand the computar ey guNication;

wher ei n assigned cursor incl
di sti ngui sh it tgggspgegtdgtada;gg:rt be{rll(é slljmultaneously accessl1ble through a pﬁn’ahty% tp(%lvta e

views by a plurality of users;

means, responsive to a user obtaining access to the shared data object, for
assigning the user a cursor available for display on the output display devices;

means, responsive to user selection, for moving a cursor assigned the user within
the shared data object;

means, responsive to movement of a cursor, for determining a position for a lock
region associated with the cursor in the shared data object;

means, responsive to movement of the cursor outside of a previously established
lock region, for releasing the previously established lock region; and

means, responsive to the position not including any portion .of any previously
established lock region, for establishing the new lock region. i
9. A collaborative computer based system for protecting transitory, floating blocks of
a shared data object as set forth in claim 8, wherein means for establishing the new lock
region further includes:

means for establishing a cursor lock mode specifying coverage of any cursor
associated lock region; and

means, responsive to user selection of a particular lock mode for specifying
conditions under which a cursor associated lock is to be generated.
10. = A collaborative computer based system for protecting transitory, floating blocks of
a shared data object as set forth in claim 9, wherein one cursor lock mode is an object
mode, wherein a cursor associated lock region extends to a defined subobject within the
shared data object upon the condition that the cursor lies over the subobject. |
11. A collaborative computer based system for protecting transitory, floating blocks of
a shared data object as set forth in claim 9, wherein the collaborative computer based

system further comprises:

This is the replacement sheet
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means for serializing user commands.
12. A collaborative computer based system for protecting transitory, floating blocks of
a shared data object as set forth in claim 11, the collaborative computer based system
further comprising:

means for checking whether | a command from the current user indicates
modification of the shared data object;

means, responsive to such a command, for determining if the indicated
modification occurs within a lock region associated with a cursor other than the cursor
assigned the current user;

means, responsive to positive determination, for blocking the modification; and

means, responsive to a negative determination, for entering the modification.
13. A collaborative computer based system for protecting transitory, floating blocks of
a sharéd data object as set forth in claim 8, wherein the shared data object is manipulated
by a text editor.
14. A collaborative computer based system for protecting transitory, floating blocks of
a shared data object as set forth in claim 8, wherein

an assigned cursor includes a visual attribute to distinguish it as to its owner.
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