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CCLLABGRATIVE COWPUTER .BASED SYSTEM BACKGRQHND OF lﬁ SH SG
Tectical Fiédld:. The fiield of the invention relate t dﬁ@?ﬁtfvé3pq¢d"§ ......
co uter :based system and nore particularly to a ‘g atpa% *Beeo paged . 4
What | See€ rrultluser interface for a cdl - |aborati { "889d)--..notepaged ...
particul arl y'the'inyention relates to a method of iﬁ ??ng B3gsd ... to paged

sel ectabl e bl ocks of .a shared data object in coll Ré%KﬂHTeL"Q§§?d 'MLJ
~system from si nul t aneous mni@@LﬁAﬂSMT)IVEJiOMRV\BABEDSﬂMEW """""""""
Descri ption of the ﬁalated Art:. A collaborative system-may be defined as a

real -time com - puter~based environnent coordinating individual efforts -
toward conpletion of a task. The t BACKGRAIND ©ft THE INVYENTION attention nay

be a docunment, a production sched- ule, a conputer program a product

design, or any other task, solution of which is represented by the

or gani zed expre35|onTSFhFhF%¥ﬁ5}$%#| Construction of that expre55|on i s
presunmed ai ded by the efforts of nore than one person

The field of the invention relates to a collaborative
computer based system and ﬁorekparticu;aq;y to a modified
What You See Is What I See multiuser interface for a col-
laborative editor. Still more particularly the iﬁyention
relates to a methbd of protecting user selectablé blocks
of a SHared data object in collaborative computer based

system from simultaneous manipulation originating with
users.

2. Description of the Related Art: . : . {
i a _ : i :

A collaborative system may be defined as a real-time com-

puter 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 sched-

ule, a cqmpﬁter program, a product design, or any other

- task, solution of which is repfesented by the 6rganized
expression of information. Construction of that expression

.is presumed aided by the efforts of more thaﬂ one person

and particularly by the simultaneous efforts of more than
one person.

A computer network is typically the vehicle for coordinat-
ing work. The subjéct'of the work is typically structured
as one or more shared data objects stored in memory acces-
sible 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



and parficul arly by the Si nultaneous efforts of m;)re than one person A
uter network is typically the: vehi cl & for ooordl nat - i ng. work.. The
sub ect of the work i:s- typically structured as -one or -nore shared data-
objects stored in nenory acces- sible over the netvvork The. machi-ne for
constructing the data object.is-software,- such as’ a text editor or dat a

base nmanagenment fggtd | bbgéct tﬂﬁu@ermms ifeersidedfaciPitladsn shpect
t hrough mul ti user |%ﬁ%fa0 faciLLities sup- -ported-hy the network. A shared

data object is orR® AR5 Esusl y acces- sible to a plurality of
users over the network. Such data. objects can include, for exanple, word

processing docu- Arent f&tt%oro%?t&h&et Sne/wia otk Lah)alneshsly dcliala
~object to which nore t an one_us time 1.s permtted song tgg
access. sible to a plurality of users over the network. ch data

' _obJects can include, . for example, word processing docu--
ments and spread sheets. A shared data object is a data
object to _whicli ‘more than one user at a time is permitted

‘some type of access.

Thus, a common -issue 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 abil-
ity to read an object, lz_out more commonlxr 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 éhared data object?

A user has access _to- a shared data object through a
multiuser interface. The interface typically includes -a
video monitor under the control of the user_'s local work-
station, through which views of the shared data object are
displayed. The interface is supported by softvrare 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 inter-
face 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 viéwpoint, with each user
being given apparent immediate rights to manipulate the
shared object. All user cursors are simultaneously dis-
played. Updates are transmitted to each participant, al-
lowing the participants to see what is being done as it is
done. In practice the WYSIWIS concept is partially re-
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Thus, atcom‘mn i ssue facing designers. of coll abor at i ve systems Is the -~
type?of concurrent--access. permtted -each of a plurality of users. Thi s - core
i ssue has a nunber- of subsidiary issues. User access can be lini'ted to the.

abil- ity to read an object, but -nore cgmmnly i ncl udes sone rights to '

mani pul ate or change the Obj ect. For -ex&nple: Wio anong the.users is .

permtted rightsy ha a . e
same represent au%%egf ?ﬁ% %Q?ggggfeg%glg—b ? &béggﬂtkué me@%é&ow EQ
changi ng their vitefSoitheisf tprinthefdvieia 'éﬁﬁ%c?elw%rpwést%c%%sglﬁﬁ a
shared data obj egiret Ikn@ugh ad rﬁilltva!t%ervﬂé%iseréﬂqmbhﬂﬂeoﬁjawsf acm ta/pwsahl y

I ncl udes a video m)nltor under the, control of [ Iocg ? &
station, throughPRRFERSITE OGHmERL B aREET (R e&ﬁfecft %r BOFFBP aPdd. Hhfie-
interface is supgocumenty ofof tavarrent! |iovtievgstultoi Hhatsiundrt mwoaspaivate to
an object with tPgefyl ght to mani pul ate the contents of the object. The
gener al characterl StICS of -one .category of common mul ti user inter- face are
referred to as the What. You See |Is Wiat | See (WYSIWS) concept: In strlct

form each user wneﬁeeumsthsxwrs concept has been relaxed for convenience
: sake, it has also been relaxed as a concession to limits
" in fhe_technology. Consider the example of collaborative
work -on the text of a word processing docﬁment..Each user
having current acéess_to the document has a window_gener-
ated- on the'ﬁideo monitor of his or her local wérksté-
tion, with text taken from the document reproduced in the :
window. Each user will have one fext cursor, indicating
the point .in the document where the user may make chang-
es. In strict WYSIWIS, all text cursors are to be di;-
played. In practice, the. inability to distinguish owner-
ship of a cursor on sight has proven confusing, sémetiqes
requiring suppression of private cursors, except the
user's own, from a user's videp monitor.

Conflicts or collisions in user actions, such as simulta-
neous aftempts to change the same word in a word process-
ing 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 workstatipns are all in one room, or a form of
teleconferencing is occurring, permitting such collisions
is tolerable because the participants can settle the dis-
pute by conversation. Collisions are less tolerable
where the usual communication between users is that which
is implied by changes in the shared document.

SUMMARY OF THE INVENTION

ot



the san® thing, fromthe same viewpoint,- with-each user- heing gi-ven-: _
app§rent i mmedi ate rights to" nanlpulate the shared obJect “AlL user cursors
are” si mul t aneousl! y: di's- - pl ayed. Updates-are transmtted to. each- x -
partici pant, al - I(_)vvr ng the parti ci pa.n%s to see-what s bei ng done as |t js
done. I In practice the WSIWS concept Fs partially re- ..  |axed. ‘For

.exanpl e, users ,are_ typigcal t t hel t

User selected p 'ﬁs%gf %liel\{//vé}r?i%% %%ge S:ﬁv lnt%ﬁim IES f:r?'pfd ?8‘;‘% cts
In a word pr oceesrqghmr:remoqpemimlmﬂts inhe mltlrabﬁra‘é ve h%°IEB‘<‘:

of current intgygsdmto that user as a private view  Wile the W(SIWS
concept has been relaxed for conveni ence sake,- it has al so been rel axed as
a concession to limits in the technol ogy. Consider the exanple of

col | abor ati ve WDt ki®rardtherexb jeictather inpentissity pt@@l;dsna CEhbﬂ!wa .

having current @&ssgdfew%ymm& Qﬁaredwé@wﬁéw

It is_yet'another object of the-lnventlon to provide a
modified What You See Is What I See (WYSIWIS) interface.

It is still another object of the invention to prov1de a
method of protecting user selectable blocks of a -=shared
data object in collaborative computer based system from
simultaneous manipulation originating with users.

The foregoing objects are achieved as is now described.
The m_ei:hod of the present invention may . be utilized for
. protecting blocks of a _shé.red data_ object in collaborative
computer based system from simultaneous manipulation orig-
inating 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. The col-
1aborat1ve 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 visual display devices of
all current users. A user may attempt to cover portions
. of the shared data object with a ‘lock region by selecting
position coordinates for such a lock region. If the posi-
tion coordinates do not include any portion of any previ-
ously established lock region, a lock region is estab-
lished, _blocking manipulation of the portion of the
‘shared data object so covered against changes assoeiated
with cursors other than that of the establishing user.

Exercise of appropriate commands release a prior lock

This Sheet Has Been R,
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ated on ?he V|deo ‘moni t or .of hls or. her |ocal worksta- tion, wth text _
t ake® from the docunent reproduced in the window. . Each user will have one
text cursor, indicating the point in the docurent where the user may make -
chang- es. “In strict WYSIW-S, all textgcursors are to be dis- played. In =
practice, the inability.to distinguish™owner- ship of a cursor on sight has

proven confu5|n%gi%gnggfggia%gguhghﬂgtﬁgpgggés|?ﬁh géﬁﬁ?ictsqg} coﬁ?%m?

except the usefF rom-a user I Sl ons
in user actionregiops maysibmil estabbishedy tesgh s assegiatedWithame PASd i n
a word processijicidadoge@ent, can also cause problens. In strict WSIWS,
conflicts are aflowed to occur . Each user is given an inpression of

i mmedi ate accessibility. In a setting where the workstations are all in one
room or a forghef ém&woafserﬁn ngsi adaitiiohialg, omﬁédﬁs'tiﬂgamés and

collisions is t Ier bl e be S€ t he ICi set d te
by conversati8fi" PRSI 3r é’nvgﬁgi 8’!12: atﬁe éeg’? %éhﬁcsuiaﬁ the
comuni cati on EeﬂWewnnqsdesauiedhdesthphlcm-|npl|ed by changes in the
'shared docunent. :

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features believed characteristic of the inven-
tion are set forth in the appended claims. The invention
itself however, as well as a preferred mode of use, fur-
ther objects and advantages thereof will best be under-
stood by reference to the follow1ng detailed description
of an illustrative embodiment when read in conjunction
with'the accompanying drawings, wherein: '

i | ) . i
Figure 1 is a pictorial view of a local area network with
which the invention is advantageously-employed;

F:Lgure 2 is a pictorial view of a window generated by
computer graphlcs system to support the user interface of
the invention;

Figure 3 is a pictorial view of a window openéd to a tar-
get textual object for editing;

Figure 4-~7 are pictorial views of a window opened to a
~ target graphical object as the window is edited;

Figures 8A-8C are pictorial views of windows opened to
select lock modes and user selectable.regions for utiliza-
tion with the system and method of the present invention;

ot \
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SUMVARY:OF THE | NVENTI ON." . According.to one aspect -of- the i n\'/entic_)n__.-t.here :
i s discliosed in a collaborative conputer ‘based editing:systemincluding a
netWor k ‘connecting a plurality of terminals for..commni-cation, an output

di spl ay device.for each ternminal, a use® input-device for each termnal,

and a shared data. object concurrently accessible by a plurality of users of
'the system a nEigguec? $fokcpichoriali vhew £ tahavidideve £oFarauseredntierem

mani pul ation origégat el aftied Y cdh@roPNFedbiBres O £8E NBLesORR" iR %-t he
steps perforned_py a conputer of: responsive to a-user accessing the shared
dat a obj ect, asSHoR7 ng the user a distinguishing cursor® avail able for
display in any private view, allow ng an establishing user to select

t hrough t he cur eq._l he ,shared data object. for -associ at ed
regi on; exam ni'ﬁg&?ﬁg g{)egstg é’é‘tcetﬁﬁlr? i¥-the r%aw%cﬁ?"f ia%?%_"w PREngR™
exi sting | ock regrbaceorelatinguiee cenfoel fesinuiest of whehpzesent dnhien-
than the establ¢gghng user; and of no conflicts exist, establishing a |ock
region fromthe area independent of the position of the cursor of-the
establ i shing user. According to another aspect-of the invention there is
di scl osed a nmulFigueeli 41 is a block diagram of a local area network

"illustrating distribution of data objects supporting the

. system and method of the present invention;

_Figures 12A and 12B are depictions of data records used
in practicing first and second embodiments, respectively,

 of the present invention;

Figure 13 is a bigh level flov chart depicting access by:a
client to a collaborative data processing systenm;

Figure 14 is a high level flow chart depicting operation
of a collaborative editor at a client terminal incorporat-
ing 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;

Figure 16 is a flow chart depicting operation of the col-
laborative editors of Figures 14 and 15 relating to re-
~sponse to a command received from a user of the system;

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 determina-

tion of whether a cursor position is locked against edit-



coILabgﬁativéf@qnpuLen based systenrforjprotecfihg u§er'selected_I0pk-
regikons in & shared data object frommani pulation by other users, the

mul Ti - medi a- col 1 abojative ¢onputer based system conprising: a plurality of
terminals, each terninal having an ou?put di spl ay device and a user i nput
device, at least a first caonputer; a rnetwork connecting the termnals and
-said at |éast flrsf,conDitefo£ ol G UY GElidiN andE Seicbnde aiibodiRentbeof
control of saiﬁnétghggggafﬁﬁg ‘%%npute?iﬁg? providing concurrent .access to
the shared datthebfisvenbjeB:plurality of users; means, responsive to a user
obtaining_sccess to.the shared data object, -for assigning.the user a cursor
avai l abl e Tor -display on all of the output display deyi. ; i pst€ILAR
associ at ed wi t FigHeegsdPA #Rds1oOB e T4 fqﬁrﬂisoé‘l? \é:d% n§°n§1§§e _

establ i shed, eggBonaseabodliadnest bfa Hiay -inventiom, usespeqtiy e. B¥onel |
as addltlonay 82&?8@F’f£§aaﬁkﬁiin%ndof cursor _aésocigtedﬁ lock regions

- within a'shargd data object;

Figufés 20A ‘and 20B are flow charts felating.to first and
second embodiments of the inventibn, respectively, provid-
ing for usér selection of regions within a shared data
object; -
Figure 21 is a flow chart'felating_ﬁser‘establishment of a
lock region from a select region;

Figure 22 is a flow chart relating to user designation of
a select region as an associated region; r

Figure 23 is a flow chart relating to removal of a lock or
association designation from a region; and

Figures 24A and 24B are flow charts relatind to first and
second embodiments of the invention providing for detec-
tion of lock conflict determinations made upon attempts to
" select a region.

DETAILED DESCRIPTION OF THE INVENTION

.With reference now to the figures and in particular with
reference to Figure 1, there is depicteci a pictorial
representétion of a local area network which may be uti-
lized in accordance with the method of the present inven-
tion. Local area network 8 supports a collaborative
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 Dbetween a

Wt



advant a*‘ges of te inventi.on Wi I 1 - becorre appar ent . |n the fol | ow ng det ailed
dessrl pti-on.” -BRI EF. DESCRI PTI ON: OF THE ‘DRAW NGS" The'. novel features beli eved
characterlstlc of the inven-.ti-on.dre 'set forth in the: a,’ppended clairms.” The
invention itself however, as well as.gpreferred nbde of use, fur- ther.

obj ects and advant ages. thereof will best be under-.stood by reference to

' ;[ EGCL? | O\Mt ng ﬂgﬁ?hlfﬁdeECpéﬁsbﬁﬂl Oégﬂﬂutérslslz it i veompliverseh2 whthinead
junction_w ing dra

T Eon Nt ! BeblceadC ERERY! Bl bRM RS ¥ °pRR0i b by Cuta fang

advant ageousl| yanrrplml\iaobefs@m]e 2omputen; canr i dIBMWiRarsgnal Fyrerm@nerat ed

by comput er 7 gphLES $x31 &R LgRRURROT ad NhdiiPTa i ae Gl1d hert nyenyi on

Figure 3 is a pIc view owo ene tar- get textual
obj ect for edi abpgeckater ecamputers pl%t6¢Pa¥a¥llémkn6$“%emﬁn\9%¥$>%%’éﬂeﬁ°?o a

target graphi Cﬁéc@?bfﬁ& ﬁ%erh%.ﬁﬁdtsoﬂﬂ Sae@haéd cﬂls@lthS di%e de send
pictorial views of w ndows ened
messages to t e user of the local area network. - One of -
© computers 12 operates as .a server for the network 8. The
server may, for example, - be a 1arger 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 con-
ventional window as would appear on a display screen on a
computer 12. A local;l.j_ generated mouse "pointer 22 is
available for operating control features of the window.
Window 18 includes a title bar 24 identifying the shared
 data object accessed by the user. Display field 27 exhib-
its a private view 28 of a shared data' object. Cursors 20
and 26 also appear in display field 27. Cﬁrsor 20 is a
cursor assigned the user of private view 27. Cursor 26 is
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 pri-
vate view 28. Cursor 20 responds positionally to movement
commands generated by the user. Cursor 26 will move about
the screen and possibly out of the display field 27 de-
pending on commands from a remote site. Shared data
. object may be a word processing document represented in
" portion by lines of text reproduced in dispiay field 27,
but could also be a graphical image or other type of
document.

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

ot



sel ect Fock --nmodes and-user selectable regions for-.utiliza- tion with the.

systeem and ‘et hod of the present invention; - 6.ngure,9*is:a pictarial :
view of a window for:a user inter- face relating to control features of-
the present inven- tion; Figure 10 is pictorial view of a window for a
user in- terface relating to control features of .the present inven- tion;

Figure 11 is. afth' RhE gg,a%%meaf efibbAtRbng! CBht N drd |dppddralin ' distin-
distribution-of data 0bjects supporting the system and thod -of - t he
present invent BYAshEpguFedorsa and 12B are depictions of data.records used
in practicing first and second enbodi nents, respectively, of the present

I nvention; Figure 13 is.a higg'level flq

client to a cofPgHbPaci ¢& FaPd GhoFdeds ivﬂf\!nggg éﬂ%%%}d%%’l 182°G85Eatla Bn
a user display device. A text editor .function is associ-
ated with window 102. Within a display field 104 is a
private view of a target textual object. A user may edit
the'tafget textual object by positioning his or her as-
signed cursor 108 at the point at which the user wishes to
make a change or to add material. Cursor 108 appears em-
bedded in é floating, transiﬁory lock region 106, which
extends to. the word or word equivalent object in_rwhicﬁ
the cursor is currently located. Cufsor 108 and 1lock
region 106 appear 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 indicat-
ing the owner of the cursor and the lock region, as well
as the type of léck region.-
i i

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, embedded in a floating
lock region 112. Again cursor 114 and lock region 112
are of unigque colors, identifying the owner of the cursor.
Region 110 may be associated with the owner of cursor 108,
114, or some third current or past client of the collabo-
rative 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 view of.the shared graphi-
cal 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



Figure 14 is-a.hi.gh-level flow chart.<depicting:operation of -a collaborative
edi or: at ‘a‘ctient termnal incorporat-:ing “‘the nethod and systemof the
present invention;. Figure-15 is a high level flow chart depicting
operation-of a coll aborative editor al0a server isncorporating the nethod
and system of the present invention; Figure 16 is a flow chart depicting
oper ati on of 122 ,coh- limeordrawingdl23r arund gspasedrafind Wb jedtat184,t o
re- sponse to ecehyed H%\?é st LGRUT and
:17B are a.fI'ovl\'/ﬁ’cﬁgrtggagfgt'ic%yfosg%cgfgit'gto. aléc)llti té’%?*ﬁ.*sp a :élrx];%'a 15?%‘3%@

edi ti ng syst ereliiest dedV byas Heekk aem thixditert sequent 128, Adviswadre

flow charts rqlaidikhtdd &£t @athNaredilodl) Wbr s NPordety! SHdiRARidd OBohé
| ocked against edit- ., 7.in throu-gh t hat %ﬂr sor in first and second
enbodi nent s O@qqp&q%mlo 1tatus etween e region and a user. Ref

gions 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
manipulation by other -users, or may be used to merely
indicate ownership. -

Each user’ cursor 130, 138 and 140 has its own distinguish-
ing color. Each cursor appears within one of cursc;r lock
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 cur-
-sor lock regions are selectable by the- user. For exam-
ple, the owner of cursor 138 has selected a circular
cursor lock region 136, while the owner of cursor 140 has
selected a square cursor lock region 144. The owner of
cursor 130 has selected an object lock region 132, which
takes on the shape of underlying object 125.

Figuré 5 .is a pictorial wview illustrating entry of a
fourth user, represented by cursor 146, to the view of
display field 117. The user of cursor 146 has initiated
selection of a new region by generating a select 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 square cursor
lock region 148, which is also identified 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



Fi gures® 19A and. 19B are flow charts rel-ating to first and second ..
enb§di nment s -of -t he invention, respectjvely, -pro- viding for updating of-
cursor associated lock regions wthin a shared data object; Figures 20A and
20B are flow charts relating to first 3and second .enbodi nents of ‘the-

i nvention, respectively, provid- ing for user selection of regions within a,
shared dat a ohi&sdnd FhaLEet 280irst a147 oana By t réghest NG usarstxstatl drs heent

of a lock region froma_select region; Fi.qur is a_ tlow: t '
to user desigrfat FEFtBPILCsel® ’Fef%é? oﬁegégﬁn%‘a@goﬁ aP&&L‘?g/‘g‘iC%?ﬁr' i‘—{%‘%‘l’gg
}s a flow charfierlallng Selectovediai_ B50 otk imdbsabed by orleksikakchon
roma region;;and, Fi . an lQw, r.Se | L L St
and second enb’b'g#]gléxht%%o?ﬁtﬁlﬁ'n\r}g’rﬂzﬁ'?r]l&;)?’g&e i Hgg?oéégétsgggé?%%&ééﬁ§gck
conflict deterhamasonasvisdallyodistirgptshing sebtribute dp ooty 1
DESCR PTI ON OFyJHchMVENTLEY W g SbRieRCEnaotybe. | he didhliags stiydd nis
P ar '\Mpreferz_'ed for making this indication. : S

"Figure 7 is a pictorial view illustrating selectior} '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 user select- lock - region.  The
associational .change is . indicated Ey a change in the
visual attributé, or display style; of the region, here
for a user select lock région 151. Different types of
associations may also be given different visual at-
tributes such 'as different forms of cross-relating or
color shading. ' _ '
i
Figures 8A-8C are pictorial views of two windows 152 and
select mode window 154 opened t6 control features for
‘selecting cursor lock mode parameters. Referring to Figufe
8a, Ohroﬁgh display field 153 and mouse pointer 22 a user
may select to have a lock region automatically attach to
his or her assigned cursor in a text application by se-
lection of the ON or OFF buttons. Upon selection of auto-
matic association, the user selects a mode of lock. Char-
acter, word and line modes are generally appropriate for
text editing. Although'one beihg'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" bufton is a mode typi-
cally more appropriate for pictorial or graphical edit-
ing. The "user defined" mode points a user to define an
irregular lock region by specifying various vertices.

Alternatively, an object containing graphical or textual

<
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Tﬁﬁ&ﬁéﬂdﬂ}p&ﬁﬂ I nputs in a.video. dlsplay deV|ce to send

he user of 'the local area network. One of conputers 12
server for the network 8. The server may, 'for exanple,

| ar ger corrput Figurh & shows BiowAGp USSR MON defing HéOlOus shapes for a

'select region. Dlsplay field 155 of window 154 1ncludes

be a

three buttons selectable by mouse, a "SQUARE" button, a

"CIRCLE" button and a "POLYGON" button. Selection of any

‘of the three requires identification of certain parame-

ters, such as radius for a circle..A plurality of'boundary
points will need to be. specified for the POLYGON selec-
tion. After spec1fy1ng a select mode in this manner, sub-
sequent select operations by that user will take on the
shape. specified by the chosen select mode.

A network server generates default colors for the cursor

assigned each user upon log on to the system. However, the

system affords a; user the right to locally modify the
interface in a number' of ways. Such modifications are
supported 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 dis-
tinct color; "two color", which provides one color for
the user's own cursor and another color for all other
user cursors; a "grey scale", which varies the intensity
of each cursor on a monochrome screen; and a "fill pat-
tern", which uses backgrounds such as hatching, parallel

"lines or flashing to distinguish one cursor from another.

The defined association 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 button invokes the sys-

fr4°g



Figure 2 depi cts a- pr ctorial represent ation.of :a wi ndow I ncl udr ng exarrpl es
of features of a mul'ti user interface - ‘supported by the present i.nvention. .
W ndow 18 is--a con- ventional -w ndow as woul d appear on. a. di spl ay - -screen-
on a conputer 12. A | ocal | y . gener at eggnouse '.poi nter 22 i's availabl e for
operating control features of the window. Wndow 18 includes a title bar 24
i dentifying theemhastdbldicheabicotbracCRscustay pabetiserbutlicpl Pernerste7 -

exhi b- |tsapr|v W e ec S440 an .
al so appear - &P?&%a 4‘? ’eﬁs‘é}f q-ﬁjfa%ld?g 'S gf%urg%r%éég{' 4§ t%eqbs?eir of
private vi ew Ziam@@cﬂmevs colors ofonseaghelsgiot. ﬁeionsérelmé;lms aetess
to the sanme shyied d has Qbhﬂ(;g apd %E}:td?éllfa%Blbi‘ A ind | £02C5EE66€T 2

portion of the share dat a ect e into pri- vate vr ew 28, Cursor
20 responds podadiedita 19f 41 %@%ﬁ?h%@nﬁﬁégrﬁen@r MeRrA5PlR hakle sor

26 \évr Il move aeweatrtee 19C RN AP 1RYS Filklld @lﬂ vﬁtnddweqm smjpam fdedlattAbrde-
pendi ng on co

word processi ng%ﬁﬁﬁcpgﬁregﬁﬁggée?ﬁptﬁgﬁ a"f)y ?‘ﬁto}s text reprogiuced

in di spl ay fi-elfdo7,color wheel 46. . The intensity of the color may be
varied by manipulating a scroll baf 50. Selection is made

! ' by button from amend bqttons 48. Buttons 48 also include

| ' a cancel button and{:a. default selection button, which

restores'the'originally'.assignedfcolor fo a particular

user.

Figure 11A depicts a block diagraﬁ of local area network
8 for supporting a collaborative computer based editing
system 6 in the preferred embodiment. Server 12 communi-
cates with computers 12a-12n over a communications channel
t 10. Local area network é is depicted in a token ring geom-
' etry however, other geometries are possible. Server 12 is
a conventional computer such as an IBM Personal System/2
or AS/400 system programmed to practice this invention,
and includes a,central processing unit 60, a memory 64,
~and a network_a&apter 62 for formatting outgoing transmis-
sions and for deformatting incoming transmissions. Server
12 includes a hard drive unit 56 storing a plurality of
shared data objects pendin§ a request for access by one or
more users. Such a request results in the transfer of the
data object to computer memory 64 over data bus 58. A
number of objeets exist within memory 64. An operating
system and local area network server 66 are represented as
one object. An editor program 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 si-
multaneously exist. '

L



but cohld also be a graphlcal |nage or ‘ot her type of. docunent ‘Cursors 20-
and 26 have: dlsplay attributes resultlng invisually distinct: appearances

i ndi cat ed by the sol id shadi ng of cursor -20 and 't he.cross- hatchlng of .
cursor 26. .9 1n the preferred embodl4ent, the cursors appéar in distir-
gui shi ng colors. Figure 3 is a pictorial vi ew of .a wi_.ndow 102 generated on
-a user dlsplay device. Atext editor.function is associ- ated wi'th w ndow

102. Wthin a"gsalsa dé ftﬂ@”fshérédprli&é&e \Glﬁj@&:fs Ehru  ESnd
obj ect. A user It the target textual iect 03|t|on|n s or
her as- 5|gnedﬂéﬁ?§@m- Somputere 126 A6 &t typies FEATELS - B FRPYERTAED o
change or to adsi:erf&tt%rsl ahs Curspéré&i’alapmk%tamnoheddeﬂmeaﬂﬂ@tiwtgth
transitory | ook eiedt 19° SWleGleRXheRgouhS pLiSoME] didfdls SHU A £0
S }-substantlally similar tozcomputer-lz,,and includes a net-
~work adapte 78, a display adapter 84, a hard drive unit
90, a central processing unit-(CPU).SZ and an addressable
memory 88. Components of personal workstation 12b transfer
data over a data bus 83.CPU 82 directly controls input
'peripherals 80 which may include a keyboard and a
mouse. Display adapter 84 drives a display device_qs, upon
which windows are genérated. Memory 88 includes a replica
92 of document 71 accessed by the user 6f:persona1 work-
station 12b. Replica 92 is accessed to change a user's
personal view of the shared data object without the ne-
cessity of burdening netwgrk 10 for traqsfer-of the data
to support the private view. Also present is a command
structure 94 for use 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 1list 72. Document 71 constitutes associa-~
tion/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. Association/lock 1list
70 includes lock regions generated 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 associated with users. Cursor 1list 72 is
updated whenever a new user accesses edit object 74 or
when a user logs off an edit object. Entry records in
association/lock 1list 70 may vary with movement of cur-
sors and with the exercise of select and deselect opera-

o



the cursor is ceurrently.located. -Cursor -108 and -[-ock. Teglon 106 appear as

colgred areas .on a col or moni tor, “with-the partlcular colors of -t he cursor:
and | ock regiron and the background appear ance of- the |ock -tegion indicat- -
ing the owner” of the cursor and the | ockSregion, as well as the type of

|l ock region. A-region 110 is marked by col ori ng unlgﬁe to a partlcular user
to indicate sondighfochut MeETH-t AR hatdsfosdationdie ingiudes, a

ownership, or itsyapt Riheckad agai npblﬁe;tamgagabditdﬁrowewe atlieasasepd
user cursor 114 egﬁarfs |n the view of display field 104, enbedded in a
fl.oating | ock ré?o 15at RBai n cursor 114 and | ock region 112 are of
uni que colors, identifying the owner-of ‘the cursor. Region 110 may be

associ ated wi.th Etﬁré‘ﬁbr@"”igh gﬁggéoé ﬁ?@ck 1&143g m Rl r&'lrl:gr HEEeQﬁ\bgéipaSt

client of the col rati I's a pictoriral _view o
wi ndow 116 opendiento of W‘@nﬂpm@d-lab@ﬁ?&éi'ef gempHternpased ngyatem 6.

col | abor ati ve grapftire adbt As sERMIGQrULRY Figuep! easr,lt estcbpt OuBlt CHEpRI6ad 30,

138 and 140, apREAT, %ndgggmgrllgWﬁf he share

or clien sgiﬁR izc are contained in
memory 64 and executed- within server 12. Input/output
processor 61 communicates with a plurality of non-program-
mable workstations (NWS) 85. In this embodiment, server 12
becomes a single computer system running multipie process=-
es, such as an IBM Application System/400 attached to
multiple non-programmable workstations. Each non-program-
mable workstation 85 has a corresponding replica 92 in

memory 64. .

Figﬁres 12A and 12B illustrate data records 160, 162, 164
and 166 used in ﬁracticing first and second embodiments,’
resbectively, of the invention. The embodiments relate to
collaborative text editing and collabofative graphical or
pictorial editing.

The current user list for a collaborative text editor
includes a list of pointers to cursor records 160, one of
which is illustrated in detail. One cursor reéord exists
for each current user. A record 160 includes a unique
jdentifier for the cursor. A current position record indi-
cating the line of text and the offset within the line for
the cursor is maintained, subject to update with each
command resultihg in a change of position. Record 160 .
includes two related fields utilized in selection of a new
region 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.



cal object appearlng dn- dlsplay fleld 117 A plurallty @f suboblects )
appgar in t he. V|em/|nclud|ng a text segnent 118, a 'l'i ne: dramtng 120 of a’
traln, a secend text ‘'segnent “10 122, i ne dramtng 123 around -~ -.
spacecraft "objéct 124, moon object 125,. space. traveler -obj ect 126 and’
pl anet ' obj ect- 127 as mell as a third text segrent " 128. - A visual attribute
of each region, ~orits border, :indi.cates sone associ ational - status between

t he regi on and ﬁlesuserRéocyl ddst14s a st el Ipintens &o slé‘%%tré?‘?"éﬁ ons.
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tion region list is a- collection. of fields containing
pointers to “associatlon/lock" records which are associ-
ated in some way with a -user, other than by being locked
against manlpulatlon by_other_Psers.
Record = 162 is-'charactepistic of - such Association/Lock
_records. The record includes the identification number of
the owning cursor. The association.:type' is identified,
e.g. select lock, user lock, curéor lock, ownership, et
cetera. Fields are pfovided to fidentify 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 1iét of point-
ers to cursor records 164, one of which_is illustrated in
detail. One cursor record exists for each current user. A
record 164 includes a unique 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
maintainéd, subject to update with each command resulting
in a change of position. Record 164 includes two related
fields utilized in selection of a new region 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 nser.lock list is a list of pointers to lock reco;ds

of regions which are locked against other users.  The



vi sual attributes, preferably a unlque cofor Agaln the cursor | ock .
regions are floatlng and transitory,- .ari,si-ng when-a: curser i's free of the _
user sel ected region or -cursor lock region of another The shape and size -
of cur- sor lock regions are selectabljy by the -user. - For  exam ple, '
t he owner of cursor 138 has sel ected a.circul ar cursor . | ock.-regi on 136,
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Record 166 is chapaicteristic of Asso_ciatioﬁ/Lock records
for a collaborative graphics editor. The record includes
the identification number of thé“owning'cursor. The  asso-
ciation type is identified, e.g. select lock, user lock,
cursor lock, ownership, et cetera. A field identifies the
shape of the region, including squares', circles and user
defined polygons. A ordered 1list of defining points, i.e.
. vertices, are maintained for the region. The list ordering
is provided to idenpify 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/pictér.;ial type. The initial state of
the system is to have a server waiting for client re-
quests for connectioh (block 200). The server is normal-
ly 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, re-
sulting in execution of block 204, which is establish-
ment of an Asynchronous Client Manager for the requesting

client. The client manager is illustrated in Figure 15
below.



sel ect *regi-on.:by. the ‘user. aof . cur sor “146. ~By- sel ection of a- second sel ect
poi, nt 147 and: by request of ‘constiuétion~of a rect angl e,- a select region
150 i s painted to di'spl ay field 117, Sel ect region 150 is.indicated by

cl ose hatch- i'ng"i-n the figure, and |ilgg other user.associated regions, has
sonme visual ly di'stinguishing attribute to identify it to other users as to
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or display styl gion, here a user select |ock rel%lon 151

Di fferent typessha@;‘ﬁdamtoﬁ? efit ol Nexbe 8FyBAogKr 1208:nithE sEhient,
tributes such agodithbeschthef Wethredf diicdSFequstis Mhddocument 1dent1f1ed

at block 206. The tfansmission out of the request is indi-
'cated'by the-letter "A". Receipt of fhe transmission by
the server, also indicated by the letter "A",  was indi-
cated at block 200 of Figure 13 above. At block 210 the
client receives its copy of the document from the server,
indicated by the letter "B". The document includes a tar-
‘get object for editing, the cursor list, cursor-fecords,
and assoqiation/lock records. The document is stored in
the client memory. Fihally, at block 212 a local editor
is initialized. Editing can now begin.

Next dec131on block 214 is utlllzed to determine if an
input has been received from a user. If so,, decision block
216 is utilized to determine if the command was valid or
not. If the command is not valid, the process warns the
user from block 218 and returns to block 214 analyze the
next. user entry. If the command 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 valid 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 determination is made as to
whether or not an edit command has been received from
the server. Edit commands can originate either locally

or from another user. However, no edit command is acted

E



col or' shading. Figures 8A-8C are_ pictorial Views. of tmo MﬂndOMB 152-and = .
selgct node w ndow 154 opened to control. f eat ures ‘for - sel: ecting cursor Iock
mode paraneters. Referring to Figure 8A ~Chrough dlspl ay fiekd-153 and '
nmouse pointer 22 a user may select to & e a | ock region aut omatical |y
“attach to his or her assigned cursor in a text application. by se- .lection
‘of the ON or G:ﬂpbnt wokdl Geseisedehy oﬁh@fC&uent ﬁupmcth%@@lréfﬁfon Age

user selects a gpgqif %gocblogﬂgr zlqctﬁ{d 95 d. g3dad  déRecuted
general ly appropriate

r text ‘editin t hough one beln ed in, the
art will apprecf@fe (the RATRASEmRfest ‘g"’(fttri‘ "grﬁ%‘l‘fﬁé‘ spa%%ﬁfr {:F Fpspize

may be utilizedsibhgute 8Brdepi ahd fbe zeteitving Obmﬁahmkfreglﬂrefmr'aﬁ
i mage or graphi s appl i cation. For .exanple, selection of the "POLYGON'

button is a nod€ t‘ypl cally nore "appropriate for pi ctorial or graphi caI
edit- ing. The "user defined" node ‘points a user to define an irregular

| ock region by gpeal fndiignVar iy ?Usaﬁ’e@ﬁiﬁe%omﬂa&ﬁ Nedbdny ehY sedvedd &itor,
cont ai ni ng graphrcal or textua npn
indicated by an transfer point "D block 224 -is uti-

lized to perform the command on the local document. It
will become clear from the discussion below that such
commands can come from client managers for other'users.
The operations occurring in block. 224 are expla;'lned in
detail below with reference to Figures 16-24. - They
include edit operations, region association. operations,
cursor movement and other steps: Decision 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
andﬁ block 229 depicts a déte;mination of whether or
not the cursor deleted was this client's'cursor. If not,
the process returns to block 214 to await the next com-
mand. 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 process is discontinued. 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 aﬁd collaborative editor being processed at the
server. The process begins at block 230, which is utilized
to determine if the regquest target object or document is
currently being edited by anyone else. If not, block 232
is utilized to open the document and to initialize the
appropriate data structures to support collaborative
editing. Once.an open document is obtained, or if it al-

ready existed, block 234 is utilized to create a cursor



12 i nf drmat.ion. may - be sel ected as. a Iock reQJ on . by sel ect | ng the " OBJECT"
button. Sim/larly, - "a.-user .may sel-ect the " SQJARE“ or "CI'RCLE" -buttons-to .
el ect a | ock region in those shapes Fi gure 8C .shows how a: user may defi. ne
various shapes for a sel ect.regiom, D20 ay field 155 of wi ndow 154 .

i ncl udes three buttons sel ectahl e by nouse, a "SQUARE" button, a "Cl RCLE"
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cursor assigne User “Upon 10g on wever ystem
affords a r usepoinfe 1§ ght Blodk @36 }'Qﬁd&ﬁt? @ﬂéltmn of the ‘new user

to the list of clients access:.nq the document. -

Management of :client access . to the target object within
the document begins at block 238. Upon rece:.pt of an
edit command from the client, ndicated at exchange
point "C", the process utilizes block 240 to obtain a’
semaphore to’ the server version of - the document.
Upon obtaining the semaphore,' the'client manager has
exclusive access to the doc¢ument files. Aceess by cli-
ents to the document is thus serialized to preserve con-
sistency. Block 242 may now be utilized to perform an
edit operation on: the server version of the document.
These operations are explained in detail below with ref-
erence to Figufes 16724. Next, block 246 is utilized to
distribute the edit command to the all of the clients
attached to the current document for parallel operation
on local versions of the document, as indicated at fan-
out point "D." As will now be clear, the client editor
depicted in Eigure-14 may receive edit commandé 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 tc¢ block 250 which illustrates the re-
lease of the semaphore to the dpcument.

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 docu-
ment. If yes, block 256 is wused to close the document and

gt



|nterface in a- nunber of “ways.. ~-Such. rrodrfrcatrons are, supported through

wi ndow 34 of Fi gure 9 rand wi.-ndow 40 of Figure 10, As’ illustrated in Fi gure
9, a window 34. “is-labell'ed in its name bar 36 for "Local Di.splay Opti-ons."

Four selections are. pr ovi-ded rel ating %i col or node 38. The ‘sel ections are:

full, where each user receives a dis- ffnct coIor "t wo color" whi ch

-provrdes one c¢ol or -f r t he._user cyrsor anot r_f.or :
ot her user cur® e e?ngcefle@ul%v\?ﬁ ¢ e@ﬁPPe? RE-i: é‘ﬁs. R} o5t eaghg
cursor .on a rroriddhrshmtcasreﬁm ‘nelieasef i lof [khie demraphorehifiir Uslkks docu-

packgrounds suglge %ecmdi% DYHdx |12 Ble Hidhlrddihg d13EhR0GhEY ONe

~cursor from an assocl at1 on I"0CK regi ohs-as they oCcur
wi thin the sharied Qifﬂsr%dobj ect and to the cursor assigned a user. A palette
option 39 relates to a selection of colors in the -full color node. The

defaul t bUtton,I:'IiQ;\{xC;:kees &Ee"sflfiﬁstratés operations oééurring 'at'_blocks
| '224'_' arid"-_-242 _'of a_élient editor running _on,"a_local termi-
nal and a client manager running on a server, respective-
ly. The operations are largely parallel, however, such
c!iffeferices 'as exist are noted"‘. Referring now to Figure
16, a flow ‘chart depicting operé.tion of the collaborative
editor is depicted. The process is jnitiated at - block
258 upon re;:e':i.pt 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 the targef ‘object,
block 262 is utilized to determine if the cursor is '
" located at a pos:.t:r.on in the tarcet object which is
locked against that cursor. If not, block 264 is utilized
to perform the applications command which l_nodifies' the
target object. This may involve commands similar to com-
mands ‘utilized by a graphics editor, such as Corel Draw,
available from Corelsystems Corp., 1600 -Carli'ng Avenue,
. Ottawa, Ontarioc, or any one of a number of text editors
and may include save and edit commands. Appropriate modi-
fication 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 docu-

ment include commands controlling cursor movement and



13 temfestabl ished col ors...A eustom palette bhutton - .generates w ndow 40-
illustrated in Figurel0, -tn window 40, a_ user can select new colors for
each useér. Color selection al- l.ows. thoSe who ‘are partially color blind to
select a palette of distinguishing colgks. A user/color table 44 appears in
the.di splay field of W-.ndow 40. Upon séelection of a particular user, a

“particular  col gomiEyabe SalRabedsl LeTecehsn WiaR| 48esdiEctibensbiy - the
col or may. be varie y_mani pul ati ng a_scrol |l bar 50. Selection is nade by
but t on :f r om ane®iopst #Hrkhe s taxgatonobigc £9r) Aerkle @F cAl8r ARG amMd

a. default sel egibRnskEtL8D, AMBC hanidtfd Ofwch t Bommaxidg)i abé | yavassognathe
color to a part*';cul aJ ug’er-. Fi gurg 11A depicts a . bl k _di agra, -ofﬁl.orc%l
area network 8 TrdF9% pr? PFlcﬁg 22831 1Bt at iSPE° ut ovbeavse d ettt d‘ fystem
6 in the prefergrodupndddcomgwendsSerarer of2 prdmany- contexn vivdrte c Fgluliosring

12a-12n over a gpaMiRigat LaBchhanaRly 10 aekqsabnar 851 it WobKo8 idhcdghidn ed
in a token ri ngb](?eom etry however, other geomet[l es are possible. Server
12 is ‘block 266 °is utilized to determine if the command was

one to move a cursor. If so, block 268 is utilized to
perform the cursor movement, i.e. to update the cursor
record 160 or 164 for the cursor. Next, if the process
is  operating on a client editor, the display is
updated to reflect the new curéor position (See Figures
17A and 17B). Next, at step 272 the cursor lock is
updated (for detail see Figufes 19A and 19B). As ex-
Plained below a cursor lock may or may not be returned
depending upon the new location of the cursor. The pro-
cess is then returned to the client editor or managef, as
appropriate. ' ’

i _ ]

If the command was not a cursor movement command, the NO
branch from decision block 266 advances the process 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
utilized to perform the selection operation (See Fig-
ures 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
‘Command is a lock command, which is utilized to ‘convert 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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cor}puter ‘such ‘as an IBM Personal Systen12 or- AS/ 400 system

progranned t o practlce thi's$ invention, apd includes a central proceSS|ng
unit 60, a mam)ry 64, and a.net wor k adapter 62 for formatting outgoing
transm s- sions and: for deformatting incoggng.transm ssions., Server 12

i ncludes a hard ‘drive unit 56 storing a plurality of shared data objects
pending a request for thecmnh)&donmﬂrnmmrs useks cofimahda r eitheest NOedtanth

ry. 6 I d a
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in the transfer
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obj ect. Additional sedi tbIdgless: may wilizedt aaepasfymxtlsé unlock operat:.on. .

.(See Flgure 23" below)

'If'the‘commaﬁd 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 utilized to
cogvert'a select region to a user association region
iﬁ a shared data object. If so, block 288 is utilized to

" perform functions similar to those described above with

réespect 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 com-
mand. All operations of +the process end in return to
the client editor or tﬁe 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 associa-
tion ' regions. The flow chart of Figures 17A and 178
relates to the latter two cases and may be presumed to be
executed after the operations contemplatéd-by blocks 276,
280, 284, or 290.

The process of updating a display begins at deci-
sion block 292, which begins again the process
ofidentifying the nature of the edit command received.

Ges



14 Users Iac-' _ t‘he shared data Obj ects t hrough corrputers 12a— 12n .
Conput er {12k 4's -a typl cal exarrpl e.. A conputer 12b operates’ . as: a personal .
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~conmuni cations Session on network 8

' The process of updating a display continues at decision
block 304. Decision blcck 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 util_ized to
modify the region to identify it as selected and to iden-
tify the selecting_ user. The blocks specifically pro- -
vide for identifying the owner of the select region,
recovery of a color for the owner, recovery of a "SE-
LECT" display style, determinatio:i_’of the. region in the
display for which modification of the .appearance 'is
required and, finally, painting the region using jl:he
owner's color and the SELECT display style. ’

The process of updating a display continues at deci-
sion block 326. Decision block 326 is utilized to deter-
mine 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 Dblocks specifically
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.

The process of updating a display continues at decision
block 340. Decision block 340 is utilized to determine if

the command is a command to unselect or to unlock a re-



The machi ne for effectlng changes infirst edit object 74 are its.

associ at ed edi-tor 68, associ ation/iock:list 70 and cursor ‘list 72.. Docun”ent
71 constitutes associa- tion/lock list-70, cursor.list 72 and a target edit
object 74. Cursor list 72 i.s a record of each.user currently accessing the
first edit object 74, Association/lock25ist 70 includes |ack.regions.
“generated by a ‘nmovenment ‘of a cursor into an unlocked area of edit object
74 and those | 08kORegi HnCas? BRIIaROf bloshsi 3fded BGLusite %%dwe?ﬁs @re

~other regions aﬁﬁi)l;iié&dgd\ﬂ i'?s‘giﬁé suc\%rﬁagidm Sto 7£ *ﬁoiﬂiﬁiﬂl MRS a
new user access obj ec or en _a, .us s of f _an 0 ;
Entry records ﬁﬁﬁeg'i) J FITHAC % PTG"Pr&fi gSF ?Ye ’ﬁ%v%#reﬂ} Jiﬂfﬁ]t'
sors and with tdiespkeyccelaonf setaoerynof cbmmmal opirplay stibld, aistély-
users. An assﬂfhé‘{i&?/ J>Pqéhé efé’éf’oﬁ”fﬂ“&?é &éﬁfaw Y N fdh Rk Ad4U

an associ ati on ti/pe -and
: on of the appearance 1s requ:.red and finally, paJ.ntJ.ng

"the region using the.normal color apd dlsplay style.

Referring to Figure 17B, the process of updating a display
continues at decision block 550, Decision block 350 is
utilized to determine if any other associations are "ON"
in a view. If so, a series of blocks 352, 354, 356 'and 358
are utilized to modify the region to identify the.éssoci-
ation and to identify the its owner. The blocks specifi-.
cally provide for recovery of a color fér the -owner,
recovery of an appropriaté display style, determination of
the region in ‘the display for which'modificatioﬁ of the
appearance is required and, finally, painting the region
uéing the owner's color and the appropriate association
display style. '

The process of updating a display continues at deci-
sion block 360. Decision block 360 is utilized to deter-
mine if associations are off for regions ' in a view.
If so, a series of blocks 362, 364, 366 and 368 are uti-
lized to display the regions in a "normal" appearance.
The blocks specifically provide for recovery of the
"normal display color, recovery of a .normal display
style, determination of the region in the displaf, and
painting the region using the normal color and display
style. After completion of a display update processing is
returned to the appropriate location in the local edi-
tor.

Figures 18A and 18B are flow charts relating to determi-
nation of whether a cursor is locked against editing at
its current position. The figures relate to first and

"



F_l;gure 1 1B depicis- a bl ock di’agram of. an .al ter nate enbodi -
F:ting col 1 aborati ve'. Corrputer based system 6. Figure ll1Bis -
simlar to. Fi gure 11A, except that repllcas 92 of document 71 for clients
12A-12C are cont-ained in menory- 64 -and executed within server. 12
InB:Jt/out Eut pfocessor 61 comuni cates ®th a plurality -of non- program
“mabl e workstations (NWS) 85. In.thi's_enbodinent,. server 12 bec a sj.ngle
conput er system sesond erprdiments of cthe nventign o that FBNPAB"&"I% >

System 400  at Llesﬁeéohefﬁul taind ?Reﬁaﬁhﬂeé aaafalghetwnast @ditos. cﬁmﬂext
non- program mabl e works as-a
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The enbodi nent s %%ﬁlte egogﬁll rattge ta@te%méng 'il@d ggdﬁ%ﬁ;ﬂ ck

graphi cal or pictorial Ltin he current ‘user 1|i st for C rat ive .
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. not been examined. If not no lock blocks = th opera-

‘tion . requesting the determination - and the process is
_returned. If records exist hoWever; ‘they must  be exam-
ined. Next, at block 372, the next record is recovefed.
'Decision block 374 is utilized to determine if the record
is a lock type, including: user ‘locks, select focks or
cursor locks. If not, the record is irrelevant and the
process returns to block 370. If the record is a.iock
type, decision block 375 - is utilized to determine'if the
user is the owner. If so, the':eéord is irrelevant and
the process returns to block 370. Einaily,-deéision
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 .modify the docu-
ment " 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 ibck is not effective at
the cursor position. The process returns to block
370 for evaluation of the next record. Only upon clear-

ing all records is a not locked indication returned.

Referring to Figure 18B, which relates to a graph-
ics editor, the process begins with utilization of deci-
sion block 378 to determine if association/lock
records, including cursor lock records exist which have
not been examined. If not, no lock Dblocks the
operation requesting the determination and the process is
returned. If records exist however, they must be exam-
ined. Next, at block 380, the next record 1is recov-

Lt



which i’ |Ilusirated in detail. One cursor record eXIStS for each curr-ent’
user. A recofd 160 i ncl’'udes a unlque i dentifier for.the curser. A current-
position record indi- cating the line of text and the -of f'set mnthln the =~
line for ‘the cursor, i s mai nt ai ned, suggict to update wit:h each conmand
resulting in a change of position ord 160 includes two related fields

~utilized-in se g8k onP%alglgg &t%%#o%gfzor. X %g?.ggggr QtHSEe Sf% t@fect

select on fiel 815 a gin ,_ i ON-. TS a
 region-is a freeapydi denta flagk; rwan imcluMi fetther Qﬂﬁlasbwt%‘t | el

“type. The sel egpckoglciielbt 'c'iu%dio'lr&ﬂ{s g rrﬁﬁPrd i ddreelget {£01 on.

.16 The user Iock l-ist is:a list of pointers to | ock_ records of tegions.

whi ch ar e | ock¥gleyanksang; fdie (REesesahEetyrns st PIRRK| 378; ¢l d HortBe® ni ng
a pointer to arkeekdrg£soadibek thpef,| dridisjohobkoalss383 aiecutilizddie to

cursor. -deté&mlne if the user is the owner. ‘If so, the record is
" irrelevant and the process returns to block 378. Finally,
decision block 384 is utilized to compare' the position of
the cursor with the bounds of .the polygon - formed by the
bouridary points of the lock récord. If the cursor lies
within the polygon, a lock blocks use .of the cursor to
modify fhe document or to establish. a - select point. A
locked -indication is returned. If the cursor lies
strictly outside of the polygon, the lock 1is not effec-
tive at the cursor position. The procesé returns to
block 378 for evaluation of the next “record. Only upon
clearing all regords is a no_t locked il_'xdicatioh returned.
. -

Figures 194 and 19B are flow charts relating updat-
ing of cursor lock regions within a shared data object
upon movement of a cursor. Referring to Fi.gure 19A, an
update process for a 1oc}_: in a textual target object
begins with utilization of decision block 386 to determine
if the current cursor lock record is null. If so, opera-
tion ‘blocks 388 and 390 are used to generate a hew cursor
lock record and to set a pointer in the cursor record
to the new cursor lock record. Once a cursor lock
record 1is available, decision block 392 is utilized to
determine if the lock mode for the cursor lock 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 1lock 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. ‘Bl-ock 398 is utilized to re-

e



poi nter may. .or. rra,y not be present Fi- nal 1 y, Assom a--'tl on regl on fi st
is.a collection of. fields containi ng por nters- td : assom ati- onflock .
recor ds whi ch -are associ- ated i-n:sone.way with a user;- ot her ‘t'‘han ' b-y.

bei ng | ocked agai nst mani pulation - by otgg users. "Recor d’ 162 is- -
characteristic of: such Associ ation/ Lock®“Tecords. The record- |ncI udes the

iI.dentification nymher o] rsq The oci t|
identified, e.g. e’1 ec% ﬂ% \llj\g'!éirj]g éj' ursor ?%gk tglmce{%s eetce:r'a
Fiel ds are provi dekt.o fhldmh i AP0 héSbegtﬁlaingdanblO Eﬂﬂt%ﬂmiﬂ%tg@gl of £sets
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utilized for a collaborative graphics_editor. The current user tist_for a
col | aborati ve gr MM 498 115 whilized to|set thepghart and enpd fields in
records 164, one tHe Whirdor 100K u%bb&t-ledquﬂldebatlhe shertc Ulandr ehdcobd the

The cursor . A curBoRTen « BBorat Raeel g8 ot das dBskiitheg, Ehato!

coordi nates in tHherlask oods ¢ddr notoequad' a cuexds it mfaua;seamddthgebjtbet

to update with eacriCons88dehBalkt i Nine. Along the NO  branch 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‘pf.the.current
line.

After setting the start and end fields for the lock
record in any mode, decision block 408  is utilized to
determine if the new cursor 1lock record conflicts with
any other locks (for details of the analy51s see Figure
2447). 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.

An update of a cursor lock in a graphics editing envi-
ronment is somewhat more complex. Referring to Figure
19B, operation block 414 is initially utilized to create
a new, provisional cursor lock record. The pointer field
in the cursor record is not changed at this time.
Next, decision block 416 is wutilized to determine if
the lock mode is equal to a square. If it is, block 424
is utilized to generate the four absolute coordinates of
the square centered on the current cursor position in
the plane of the view. If the shape of the cursor lock

2



in a change of p05|t|on Record 164 I'ncl udes- £ WO rel ated f|elds utilized in .
selection of .a new fegion for Iock1ng or.-.ot her purposes. A select on. fleld
is a flag |nd|cat|ng a select region is active. A select regionis a :
freshly identified region not identified as to associ ati onal type The

select lock field is a pointer to a rec8Pd for the sélect region. The user

| ock Ii st a. l of pointers to |l ock records, of regions.which are | ocked
aggl ns!t > o![ fler 1!.ecijs iosI'heno 37 RS | §ion hliogk. 18 disnygtd Ligiedt er

to a | ock recordctd cdetémﬁﬂe)atimgzue)@hawaﬂd&t @d;u‘dll??at hei@gillég:] rgf it

f\l g'?l Intse; (r:rg%ll egl ‘on o&q# ‘f%%dsj'losr q%’ﬁjt al n:angl%%p%egfng‘nfo%S)QES&f’ﬁu EﬁnggR'

records which  AaEesdfSE - aat Pelygosonwhicl) apphroxinates sotdieclehat.ebya

bel ng | ocked agase%itoffnybllﬁﬂ:'sabkgﬁ'idmétﬂﬁhefrbﬁeEﬁe cursor in the plane of
the view.  Some number N of points is selected which,
jgiven the resolution of the, part:.cular machines used,
will look _];ike a circle to the user. '

If at block 418 it was determlned 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
poiﬁts ~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 ovédr which the cur-

i sor is located. . If at block 420 it was deter-
mined that the mode was not polygon mode, block 422 is
utilized to determine if object mode is in use. If yes,
‘block 430 is utilized to query the display image to
determine if the cursor is over an object. 1If yes, block
432 is utilized to query the object for its absolute
bounding points, which are used as defining points for
a polygon sheped cursor lock record.

From blocks 424, 426, 428 and 432, i.e. from any defini-
tion of the bounds for a cursor lock, decision block
434 is utilized to compare the new lock record to other
lock records for a possible conflict (See Figure 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

W



Record 166 °is. charact erlstlc of AsSoc.r atron/ LoCk records for a o -
col kabor ati ve ‘graphi cs edi tor. .The - record i.hcl.ides_ t he ddentifi cat i on 2
nunber of the owning cursor The asso-- ¢t ation type i's identified,.. e.qg.
sel ect |ock, user lack, cursor |ock, .ogmership, ‘et -cetéra. A fiel d

I dentifies the shape of the region, -including squares “circles and user
defined pol ygorat deotstmredbll.osk 4134defom|xmg pbiect, is. efounst thekay the
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reflects that t o' user ass. a termnate
command to the igor Ve b91§etlt°r=#g %eqcérdn }mtallowed to stand, although

visually the cursor is no longer centered in its . lock
region. If the cursor is ou'l':s'id_e of its old cursor lock,

the old cursor lock is eliminated by deletion of the lock

record indicated by thé cursor ' 1ock .pointer in the

cursor record (block 440) and resetting that poihter to

null. .Block 447 then illustrates the updating of the .
display.

Establishment of a user select region is a prelim-~
inary 'step ‘to establishment - by a  user of an
associational type or user - select lock type region.
Referring to Figure ZOA., a. flow chart illustrates
establishing a select region in e textual document..
The perform select process is begun by selection of e
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
editing process. A user may select as a second point
the same point as was identified as the first select
point, permitting creation of a select region of a
. single character. '

From block 450, indicating receipt of a second select
point, block 452 1is utilized to create an associa-~
tion/lock record having as its start and end, the first
and second select points in an appropriate order. The
record type is set to "SELECT LOCK". Next, block 454 is

oyt



flag. The YES branch from bl ock 202 reflects-such a flag.- Mre typical l'y .
however, an actual- user is connected, re- sulting in execution of block  *
204, which i's establish- nment of ‘an Asynchronous Cient.- Manager for -the
requesting client. The client manager isqillustrated in Figure.15 bel ow. .
Referring now to Figure 14 there is depicted a high level flow chart-

- depicting operatlon a I eV € i8dkh 8 néer i ddie rely@6h gbnqu_'gah_gcs
application at %%{%ﬁ%%? t'clcﬁéiegér%g:ng'sse belgﬁigns. at I.soégl'L. 206:§/iqt h '-f

i dentification. with smyr clioeloc¥egAenEo ERFA1Nn \Bkilizing HFBRK PXRRAFSHe®
client contacts glgusSeragx) andif eftledéés tdenfidotieblockeassl isd atibliced
206. The transm ssion out aof the request, is indis t; by & I r A"
Recei pt of the t¥FAnsHaH oﬁ‘%y t"l‘f?rs%eﬁ}?eg, a s%e+%%€c§ggd¥gaﬁtgﬁe%ggft-eFé
"A', was indi-debtee athbl veko2d0 offhEi pupcess ipovhensrebnsrsd 2to the
client receives é;&ﬁr&ﬂﬁ/a@. bggnqd_ocime%hef r&ddie sefmrnO: 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 Eigure 20B, a flow chart illustrates estab-
lishing a select region in a graphics document. The
perform select procesé is begun by selection of a select
point during editing. The procesé is p;cked up in the
floﬁ chartf with utilization of block 464 to create a
assqéiation/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
yes, block 468 is utilized to prompt the user to supply
a second point to define the region. A user may select as
a second point the same point as was identified as the
first seiect point, permitting crea;ion of a select
region of a single pixel.

If a square shape is not selected, block 470 is uti-
lized to determine if the wuser has selected a cir-
cular shape. If vyes, block 472 'is utilized to
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.



i ndi cat ed- by the- Ietter "B". -The docurrent i ncl udes’ a: tar- get. object for
edi ti ng, the cursorli'st,; cursor recotds, and -associ ati-on/l ock recerds.

The document is stored.in the client menory.: Fi nal'l y;--at bl ock 212 a | ocal
editor is initialized. A Editing can now begi n Next, deC| sion block 214 is
utilized to determine if an input has bagn received froma user. If so,
deci sion block 216 .is utilized to determne if ‘the command. was valid or

not. |f the commifidai s qigtculairi cshapee waxeasst wadeterminedeatfbdackl 470,218

and returns to blg stssz&g 6]5!?&61@@17‘4“6 1854k 1386 eaérdetézfmztdéGz%omﬂebél

valid, block 220 1s utilized to_transmt command server,.
The transfer poi BPlBEPReciashelsckrdebv dﬁhepr"t?@ram afd Y‘Fr%' s%"r‘%e?s%ﬁl isr

t)rogriamdl S i ndlg fe;dpbgc:t'hie Ljﬁh}li;ply & sclazPsEﬁﬁ ,of gsigtse e tt(hfroubh baeak edst or
0 Vel oGS UGhl A8, CLiSkend O3 MG T NP SBILLAE

of whet her or cur romthe SErve
by transfer p0|np°i$t" sfignal the cuﬁs@nnﬁst@m&ujqkitrnpinkﬁuhangunbﬁen as

depi cted at bl ockugdYied| NehitHV CU{$Ordbfedt@fe! R fizaNgt H‘écigiMﬁrblBEﬁ
process 478. After determining that the user is done, the_ poly-
" gon is closed and the proéess passes- out of the loop
along the YES branch from débision block 478. As long
as the user does not signal completion;-of until the user
has selected the maximum number of permissible points,
the process proceeds along the NO braﬁch from block 478
to block 480, which adds -the moét recent selection to
the list of points in the association/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 ap-
propriate point in the editing procéss, after indicat-
ing error to the user and deletion of the record created
at block 464 (block 482). '

Upon completion of the boundary points of the user select
region, decision block 484 is utilized to determine
if the new record conflicts with another lock record (see
Figure 24B). If yes, block 492 is utilized to warn the
user. Next, block 494 is utilized: to delete the
record created at block 464. The process is thereupon
returned +to the appropriate point in the editor.

If no conflict is detectéd 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 utilized

to fill in a pointer field in the association record list

g



passes to bl ock 222 where ‘a determination is madé as to whet'her .or not an
edit command has been received fromthe server. Edit: connands can o
originate either locally or from another ‘user. Hovever, no edit - comrand is- -
acted 19 upon until received by the client fromthe server. Ac- .
cordingly, blocks 214 and 222 are repea?édly executed for :the purpose of

I denti fying comma r on 0 ser receisyi ng ’
commands fronrthe%gzgeﬁp chEQEﬁE&?s §? #h t°§€§na f?%ﬁ]é snggr -

editor, indicatedclg¢ngn t 4980 st utillaﬂdxﬁo:ypdatg thﬁ -display t to
performthe Comaﬁdeaatbesémed QU R on. ~ The Vﬁﬂdcéﬁ%"@.@e thefatethi-AgY

t he di scussion belo ommands can come_fromeli ent menagers for
other users. The & té %?rg"s Reint BRothe eﬁ‘tf’?}re expl ai ned in detail
bel ow with reference to Frgures 16-24. . . They = - .- .

A set lock operation to convert a select region to a ‘user
select lock region is . the ' same . for ‘-both embodi-
ments. Referring to Figure 21, a flow chart relating
user establishment of a lock  region from = a select
region is 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 without substan-
tial action. If the select on field is on, and if in
the client, block 498 is utilized to update the display
to remove the selegt indication from the region pointed
to in the cursor record.’ Block 500.is utilized _to remove
the record from the select lock field and place it in
the wuser lock 1list, if such a distinction 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 editor,

block 506 is executed to update the disblay to reflect the
 new lock region.

Figure 22 depicts a flow chart relating to user desig-
nation_of a select region as an associated region. Upon a
request to perform an association operation, the process
utilizes block 508 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 without substantial
action. If the select on field is on, and if the pro-
cess is in the client, block 510 is utilized to update



i ncl ude” edit operatlons region aSSOC|at|on operatlons cur sor - anenent
and, ot her steps:- “Deci sion block 226 is.utilized to detern1ne Tf. the connand
is a quit command.or an exit command, If so, the: process passes’to bl ock -
227 which illustrates the deletion of- t ownér's cursor -and: block 229
depicts a determ nation of whether or t* the cursor deleted was this

client's cursor. che Nffepidie t%ceééms&éf U503 aWCRCK ikl o o hggaéxt

com nand. | the curs | eted = was ent cur.sor

utilized to cl os&eghen| mémteécmnénaﬁ@et dclﬁ'e&q'rorm%mdot h8lockc 212 is
cl eanup functiongtilagéartahi géméde dwalneaﬁeﬁesﬁomszhéi@a@w nees. fIEQd

branch fronlblock 26 eturns pro ess ,awal.ts

next command. Fi § % énhlgﬁ F5§8?17€%ﬁ0i¥%ﬁ ﬁn wQF@ﬁFl°n
manager and coIIabomaﬁmmelammxn1ﬁmmugsgroreseeﬂsat Nhatsebﬁeck Big prdsess
begi ns at Dbl ock 3@911%&‘3*‘1:btﬂ Liti Zﬁ?et éﬁ!d“%n' fmhh%&ﬁqgsaaraarast

object or docuneqt I'S curren pln K one [ ock
232 is utilized tB58peRSEPRI Ment 'tb PR t?é 1% Yidized to reset

the select on fields in the cursor record and the asso-
ciation/lock record to OFF. Lastly, before return - to the
editor, block 518 is executedhto-upda;e~the display to
reflect the new association région.' ' '

User release of lock and association regions is next
illustrated. Referring to Figure 23, a fiow chart relat-
ing to unlocking or disassociation of regions is illus-
trated. The process is initiated at block 520 with
the gettinq of a flag to indicate if an unlock or a dis-
association operation is; being undertaken. The process
will ,examine each record in the cursor lock and associa-
tion lists -until one is located in which -the cursor is
located. This process utilizes decision block 522,
which determines if records exist in the user 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 is wutilized
to determine if the cursor is within the bounds of the
record. If not, the process returns to block’ 522. If a
record is found in which the cursor lies, block 527 il-
lustfates 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 cur-
Sor 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.



approprlate data structures to support col | aborati-ve- edltlng Once an open
docunent is obtalned cor if it -al - ready exi sted, bloek 234 is utilized to
create a cursor 20 record. for t:He new user. A copy of the:document,
includ- ing the updated cursor recor% and lock records, if such exist,
I s- downl oaded ta .the client term nal %lcat- ed by the transfer point
""B". The new cursor. is distrib- uted to all - other clients, as

i ndi cated by fan-out p0|nt "F." . Block 236 reflects addition of the  new
user to the |istFEgUEes cA¢A aéé@s@ﬁﬁg gre fdevnefbartBnigiatiRyore Eirsht

~access. to the té‘ﬁQEtsé&Brﬁpt cbbAibeh e  ofdOEHWEAhvRAGLoA Ardvidikg?3Bor
- Upon recei pt of

_ from I|e ndj cat C
‘point "C', the p& E@ggl?ﬁllf OSFOCEOE%S tﬂﬁ%ﬁ??a.%ggaﬁgore pg% Qgg?he
server version oﬁtteﬁhbsdotanQIectxxnreﬂﬁnm erndpont B eskaphbr 8o moveca
client manager hagrgor lock. ' Referring to Figure 24a, there is illustrat-

ed such. a comparison for a text editing environ-

ment. 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 com-

"plete and the NO branch from block 534 is taken back to
the requesting routine, indicating to the requesting rou-
tine that no conflict exists. If records remain, the
next such record is retrieved utilizing block 536. Deci-
. sion block 538 is wutilized 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 5$38. 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 utilized to determine if
the lock (select) region input start bccgrs with or
after the recovered lock record start. If yes, block 546
is utilized to determlne 1f the input record start occurs
before or with the end of the recovered lock record
end. If it does, e conflict is present and such
indication is returned to the requesting process.
If it does. not so occur, the process returns to
block 534 and examination of the next record. Along
the NO branch from decision block 542, the process
utilizes decision bloci: 544 +to determine if the input
record end occurs after or with the lock record start.
If not, no conflict exists and the process returns to

block 534. If yes, a conflict exists and operation 1is

W



excl usive access " to the docunent files. Access by cli- ents to the :
docunent is thus serialized to preserve con- sistency. Bl ock 242 may now be
utilized to performan edit. operation on the server version of the .
docunent. These operations are expl ai neq1 n detail béel'owwith ref- erence
to Figures 16-24. Next, block 246 is utillized to distribute the edit

" command to the aIlJ t%frnteﬁe £ ephe - ai.g?&t B¢ £ ﬁf&es%urvfl%ﬂt gﬁca%@an a.n- B

paral | el operation on |ocal _versions curent, as
out point "D." APt FGRERACErear, the client editor depl cted in Figure
14 may receive edit commands from a plurality of client managers Next

i bl ock 248 refl ec t th S t ,co U|t'
~originating wt haﬁ’f’d rtr% o en? h‘gﬁgger S§C| ?éefg #? e'g“ltus*trﬁ?gr §¥&8s p§§ s
to bl ock 250 \Ahlpalrllspnusfpates graphices edifdagoenvhrormeniphoThet prokess

~docunent. A clienfedingt % cahtfn@mfyrﬁéy&éﬁuj “té'ttﬁézﬁi-éé’éhé@ 8E0gKe-52
to renove the cllent frﬁtmcé{he list of cli attached.to the docunent and

in del etion of tfeXeCte cutsofUF82br d. °§?‘od‘1§°§§ Sis ut%q i 2B Lg§cords

determne if a exist or ‘remain, the inquiry is comple__te 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 if 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 _blbck. 552. Along the NO branch, deci-
sion ' block 554 is utilized to determine if a the
record is a lock 6f either fype. If not, the récord may
be disregarded 3and 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 to determine if
the polygon of the input region overiap the polygon that
is returned from the lock record recovered at block

550. If they do, a conflict indication is returned to
the requesting process. If no overlap is found, the
Process returns to block 548 for examination of further
records. .

Although the invention has been described with refer-
eénce to a specific embodiment, this description is not
meant to be construed in a limiting sense. Various modi-
fications of ‘the disclosed embodiment as well as alter-
native embodiments of the . invention will become appar-
ent to persons skilled in the art upon reference to the
description of the invention. It is therefore contem-

Plated that the appended. claims will cover any such



client was the #sily rermaining:.client-attached o a docu- ment. If yes,
bl otk 256 is used:to cloese the. document and  -21 to 'perfermany required
cl eanup steps. Next, block .257 iltiustrates the ielease of the semaphore-
for the docu- nent. The client nmanager for the withdrawing client. only is
.closed. Figure 16. illustrates "opedédtions occurring at- bl ocks *224 and
242 of a client jtor .running on .a local termi- nal and a client nanager
running on a é@ﬁgi,caqié’gﬁectg’v'/e-e“*’??h%@t%p§h&§i &ad lawithingethe p&rakl el |
however, suclsabpe efethes iavenkisn.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 recei pt of a command and a
cursor with which to execute. the conmmand. Block 260 is utilized: to
determne if the conmand is.one-which will nodify the 'target object



of the document in sone way. If a conmand is one which nodifies the target

Yy

object, b M“tt)i_l ized to determne if the cursor is |ocated.at
a-positi Ol‘ﬂm‘“‘“ﬁm“uﬁ' bj ect which is | ocked against that cursor. If .
not, block*264 i5 Wilizeéd to perform 3ghe applications comrmand which
modi fi es the target object. This may involve conmands sinilar to com nands
utilized by a graphics editor, such as CCIHIMS aw, available from
Corel systenms Corp., 1600 Carling Avenue,- OQtawa, Ontario, or any one of a
‘nunber of text editors and may include save.and edit commands. Appropriate
modi - fication of the display is nmade if ‘the operation is in the client
editor's view j; Werng thg t ghoeli-pelest dolikdekativéhe coipuder S Boted
entered and the process is retyrned to the client editor or cljent..
manager, as approps¥gitem includdng. & REEYY gpone¢ting 2 ob?%‘&fa:f'b@
status is explained ko€l merminzlsefforenceommonkcgties, 1¥Hernein 188ch Coarmires
whi ch do not nodify t eL..ohj of 34 u- i u e‘w"raﬂgl&,
controlling cursor mg)i\t/&ginelr?létga%g @Lﬁ:ﬁﬂ: dl%pq'g% déﬁ% &% : ¢

device, and a shared data object simultaneocusly

accessible by a piurality . of users of the
system, a method of protecting regions of the
shared data object f£from manipulation originating

~ from more than one user by establishing lock
region characterized in that it comprises the steps
of : ' .

responsive to a user obtaining acé:ess to the
shared data object, assign:i‘.ng the user a cursor
avaiiable for display on all active output dis-
play devices; ;
responsive to selection by an establishing |user
determining a location for a block in a shared
data object; and

if the block does not include a portion of
previously established lock reé;ion, estab-
lishing a 1lock region from the block in the shared
data object which is lockéd against 'manipulation
except a cursor assigned to the establishing user.

2. A method of protecting regions of a shared data
"object from manipulation originating from more than
one user as set forth in Claim 1, the method com-
prising the additional step of:

responsive to establishment of a lock Tregion,

identifying the lock region with its establishing

ot \

i



/22 comfands involving selection and desel ection of re- gions of t-he .

e IR 227 = 7 08,

the first group of cobmbnds ‘aré of pr'%gary concern here. Follow hg the
NO branch from decision . bl ock 260, decision block 266 is wutilized

‘to deternine if tREGOMBRNHaYREIANC 1€ MRYE BHURPUEO! -displlays 0. adlPEks 268

is utilized to perform.the cursor date.t he cursor

nmovenent, i.e. tqQ.U
record 160 or 164 for"iHe & Wntlfm&seg,VH“%eaW&P&E?-i s .. operating.

'on a client edi tor, the di-splay is updated to reflect the new cursor

| position (See.Figures A7Aee084 o&?ggigi\%{&gl%é@p-O%Z%exs_ﬁe{pﬁeedngagg%e%‘@_pk

i's Updated (for detail see Frgures” ] L al ne ow a
cursor lock may or medeqtot f5emr aanipedaddgnn ATigingdinghel iy meEst i thanf

the cursor. The pr @ne user as set forth in claim 2, vherein the method
.'furt':her_comprises the steps of : ’

defermining whether an action fequests modification
of the shared data object.through a cursor;

" if the action requests such a mo'dificatibn, determin-

ing if the modification would. occur . within a lock
'regi_on and through a cursor other. than . the cursor
assigned the establishing user of the lock region;

"if yes, blocking the modification and warning the
current user; and .

if no, making the modification.

4. A multi-media collaborative computer based system
for protecting user selected lock regions of a
shared data object from simultaneous -manipulation
by two or more users, the multi-media collabo-
rative computer based system comprising:

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

at least a first computer;

a2 network connecting the +terminals and said at

least first computer for communication;

memory means under the control of said at least first

computer for providing simultaneous

. This Sheet Has Been Re‘p
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cess |s then
t hes command”

bl .ock 266 ad&iﬂm
to determne rf t

not a 'sel ect commandgcceas MO ihencthdrenin deta sobjedt oby A7 pHlatedieys she

_process to decision fQka g 278. Block 278 is utilized to deternine if the

ient editor or nanager as appropriate. |

f-

to deci'si on bl ock 274.. Block 274 i.s- utlllzed
s a sel ect comuand, mhlch is utilized to”
identify a portion of a shared dat a dﬁ]ect for - some form of

~association with a user. |f so, block 276 is utilized 'to performthe
sel ection operation (See Fig- ‘ures 20A and 20B below). if the comand was .

L"E nnvenent command; .t'he 'NO. branch fron1deC|310n

~command is a | ock connand which is utilized to convert a select region to
“a user select lock region in a .shared data object. |If so,.-block 280 is

~utilized to perforﬂlhbﬁnéQCKerBﬁQiVQn toean Fi gueg 3%t§fﬁﬁM§ access to
the shared data object, -for assigning the user a

cursor available for display on all output display

devices; cursor within the-shared'data'object;

. means, responsive to selection by an establishing

user, for determining a_ldcation for a block in the
shared data object; and

means, resbonsive to the location for the block not
including any portion of a previously established

. lock region, for establishing a lock region from
the block in the location.

A multi-media collabprétive computer based slystem for
protecting user selected 1lock regions in éfshared
data object .as set forth in Claim 7, and fur-
ther comprising: '

means for releasing a lock region through aqpursér
assigned to the establishing user of the Ioék re-
gion.

A'multi-media collaborative computer based syétem for
protecting user selected lock regions in a shared
data object as set forth in Claim 4, and further
comprising:

means for serializing user requests entered through
the user input devices.

A multi-media collaborative computer based system for

protecting user selected lock regions in a shared

o
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23 1f. the comrgnd- was “not.
bl ock 278 advances
utilized to determ
utilized-to renopve

If so, block 284

- . ¢See. Figure 23 belo f the go nd. . nl -l
dect i G oehI868 aotim CBiptBTle b 0 REAGARIEIAY ) ERm
1 286. Block 286 is utmdtecthamw denernuseri f ashe sedmmefiRFth i simn Gkabri bve
copmand, which is utifﬁfgﬁgrtd§#?y§gghb:a sel ect region to a user
at

branch from.

associ ation region in &a shared

t he unl ock operati on.

a object. 1f so, block 288 is utilized

performfunctions sinlar to those described above with respect to bl ock
264, including save mewhsedfér Cohangiiig. a( Ydsualli gittribd2eb@fovdackxtouki on

R e S Y D

the"'

| ock regions,
com

8.

maining portions of the shared-data- object and to
identify the establishing user of the lock region.

A multi-media. collébor'ative computer based system
for protecting user selected ' lock feqions in a
shared data object from manipulation originating
from more than one  user as set forth in
Claim 6, further comprising:

first means for determining whether a current user
request initiates modification of the shared data
object; o '

second means, responsive to a positive determination
by the first determining means, for determining if
the modification would occur within a lock region
established by a user other than the current user;

means, responsive to a positive determination by the
second determining means, for blocking the modifi-

cation and warning the current user; and

means, responsive to a negative determination by the
second determining means, for entering the modifi-
cation.

ot

Th

and, the NO-branch from decision

the proce ecfsiqn bl ock 282. Block 282 is
\M\“\m‘“! “g is an unleck conmand, which-is
| Iock"%ﬁgion in a shared data object.

is Utilized to perfo

NO

to

i



mand. Al 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 termnal. Generally.no display is.-

provided at a server. A display upd occurs after nodifications to
the docunent, after a cursor ane cotfirand, and after an operation
relating to user associ a- t|on Iﬁh ﬂm% t of Figures 17A and
17B relates to the latter two cases and may be presu to be executed

.after the operations contenpl ated by blocks 276, 280, 284, or 290. The

‘process of updating a di spl agoREABORATE VElQSIMPUSER) BABEDCKYSTEN 92,  Whi ch
Ibegins again the process ofidentifying the nature of the edit_command
ireceived. 24 ecirsion block 292 is wutilized to determine if. the com

‘mand was a nove cur Yhe tnwenbiion rélates to stie eselbéctive protection of
blocks of text:' (118, 122, 128} or other portions (123,
125, 126, 127) of a shared data object in collaborative
computer based system from simultaneous manipulation by

two or more users. The collaborative computer based system
includes a network connecting‘a plurality of terminals for
communication. Each terminal in'clu_des an output di'splay
device and a user input device. The collaborative computer
based system includes a shared data object (117) simulta-
neously accessible by a plurality of users of the system.
;Respohsive to a user obtaining access to the shared data
object, the user is assigned a cursor (138) available for
display on the wvisual display devices of all current us-
ers. A user may attempt to protect portions of the shared
data’ object with a lock region (136) by selecting position
coordinates for such a lock region.. If the position coor-~
dinates do not include any portion of any previously es-
tabllshed lock region, a lock region is established,
blocking manipulation of the portion of the shared data
object so covered against changes associated with cursors
other than that of the establishing user. Exercise of
éppropriate commands release any prior lock region associ-
ated with the user.

Figure : 4

éd



blocks 294 296 298, 300 and 302 are utilized to.iden- t|fy the owner
eXeur sof, to deternmine the color for the owner, to determine the new

i on of the cursor, to renove the old cursor and to display t he cursor

at its new position in the designated color.. The process -of updating a

di splay continues at decision block 304. De0|5|on bl ock 304 is utilized

to determne if the command is to sel ecl/26r g@i on If so, a series of
bl-ocks 306, 308 310, -312 and 314 are uﬂflized to nodify the region to
identify it as-selected and i den- tlfy t he selectlng user. The bl ocks

specifically pro- vide for ﬁ nti
recovery of a ~color forztd ; ~r, recovery of a
style, determ nation of yon in the display fo pdi fi cation

of the appearance is r ‘and, finally, painti {lregi on using
the owner's col or and t he=s dlsplay style. The ptsssss=lof updating a

di splay continues at don bl ock 326. DeC|S|¢E§g=ﬁ§ 326 is '
utilized to deter- nin-,;fff*u~ sonmand is a comuand S\ region. |f

so, — .
LOCAL
AREA

12 NETWORK

cthe (s ect region,
o di spl ay

18 -
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§ 103. Conditions for patentability; non-obvious subject matter

Did

A patent may not be obtained though the invention is not ident-
cally disclosed or described as set forth in section 102 of this title, if /’ 28
the differences between the subject matter sought to bé patented -
and the prior art are such that the subject matter as a whole would
have been obvious at the time the invention was made to a person
2 7';/" ' having ordinary skill in the art to which said subject matter per-
tains. Patentability shall not be negatived by the manner in which

the invention was made.
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a seriesy of blocks b28iﬁ330;-332j:334;~336 and 338 are utilized to nodify
the #egion to identify i't-as locked and to identify- -.the -owner. The
bl ocks specifically provide for identifying the owner of.the |ock region,
recovery of

styl e,

of the appearance
the owner's col or

the owner, -recovery of a "LOCK" display

di spl ay continues at=d
determne if the conéa

gi on.

a color for
determ nati on of

iqgre

angs—Jt-h

Ci 4

d. i

f so,

restore the
provi de for recovery of

di splay style,

a series @
region to

det er -

102
)

f
a 1
t

TARGET OBJECT EDITOR

he region jn the display for which mmdi fgzay on

quired and, finally, painting the repi si ng
LOCK display style. The pr.ocess of updating a

i on bl ock 340. Decision block 340 is utjlized to

s a command -to unsel ect or to unlock a fe- 25
| ocks 342, 344, 346 and &48 are utilized to
normal " appearance. Jhe blocks specifichlly

e nor nal disEan coqu, r¢covery of a rm
L - /(
| o,

1

t ident

AN

to a person

ion is no
102 of this title

t matter sought)to be patented
e
MR

\
A

adey
ar
Fg. 3

- 114

t

R e
AAAAN

M

inve
tion

in sec
SN
§§itx¥$

v

AN
t
NG\

NN
9

a

jec

106

d though the

a;i[é
isub

d
hie

A SSS
oRBRD

iFf\

s set forth

108

(o

afl

_ bt
rib
\}-

cally disclosed or desc

" the differences between
B
adh

S\

VS

WA\
\'.'_0

SRS

S
gon

it
N

X

Pat
o

A patent may not be
G

N
N\

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

and the prior art are such that the subject matter as a whole would

have been obvious at the time the invention was
having ordinary skill in the art to which said subject matter per--

tains.
&
\




m nation -of the region-in the display for which nodifi:ca- -tiion.of ‘the
ap?earéhcé i's’ rlequi red- and;" finally,” painting the region-using-the-nornal
cokor -ahd display style. Referring to Figure.-17B, the process of-updating a
di splay continues- at decision bldckzé%zk Deci'sion block 350 -is-utilized
to detérmne:-if any other-'association e "ON' in aview..lf so, a series:
of bl'ocks 352, 354, 356 and 358 are utilized to nodify.the region.to
identify the associ- ation.and to identify the its owner. The bl ocks
specifi- cally provide  for recovery of a color for the owner, recovery

of an appr n - di spl ay
for which iffi cati on of the appearance is neydiTeqg and, finally, painting
t he region ilng the owner's color and the appipprigte association fisplay
style.- The cess of updati-ng a display conyi plies gt déi- sion hl pck..360.
Deci si oh ‘bl 360. i.sQ\!ized to deter- ning ':-QSQOCi ions are. P& for. .
regions. ‘irry . ' : 364?\Q§B-and'3615are
uti- lized I's] ! pe:arance.a '
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The bl ocks ‘specifically -provide for recovery of - the normal .display.
color, *recovery 'of. ~ .a nornal. display style, determnation of the. -
re§ion in the di'splay, = and painting the region using the normal color and
di splay style. After conpletion of a display update processing is feturned
to the appropriate location in the Logﬁb edi - tor. Figures 18A and 18B are
flow charts relating to determ - nati f whether a cursor is |ocked
“against editing at-its current position: The figures relate to first and

26 second enbodi nents of the invention, that is a text edi- tor context
and a. graphics or pictorial editor context, respectively. . Referring to

Fi gure 18A, | . S—toatext—edi tor, THE process beglins W LN
utilization]off deci- sion bl ock 370 to Idefermmne i f
associ ation Ioﬁk records, including cursor Ho-“ recprdsggead st wthh have
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o
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!
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not' been-exami ned.” |f not, no lock blocks-. the opera-.tion requesting
the determi-nation.and = the process is returned. .-Jf records exist '
however,” they must ,. be exam ined. Next, at block 372, the next record
i 8 recovéred. Decision block 374 i's utilized - to deterrine if the record
*is a lock.type, including- user Iocks,5y§6ect rocks or cursor locks. |If
not, the ‘recordis. irrelevant and the process returns to block 370. | f
the record is a. lock type, decision block 375 is utilized to determ ne
if the user is the owner. - If so, the record is irrelevant and the process
returns to block 370. Finally, decision block 376 is utilized to
conpare the_position of the cursar..and o 9ot s—of—tHhe | ock

record, If {helcursor |ies between the starflaﬂd-eﬁq poi nt's, a.i%kﬁ?blocks
use of the-gurpor .to nodify the docu-. nent orf{ to Féﬁablish-a*- gt lect
point. A" lockegd indication 1is re ure 2SS,
| f- the curgor liesqQPNictly outside  of thdg i nts of
“the record, Jthe | ock i t effective at the;
process- refurps .. to. Kk
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370:fortevaluationjof the next record. Onlly upon clear- ing all records is
a not | otked indication returned. Referririg-to:Figure 18B, which relates 'to
a graph- ics editor, the.process begins.wth' utitization of. deci-* sion
block 378 to determine if- association/l.ock records,- i ncluding
cursor lock records exist which haveg@ been examned.. . .If . not, .no

lock blocks the operation requesting the.determ nation and the process is

;returned. |If records exist however, they nust .be exam 7ined.. Next, at block
380, the next record is recov- 27 ered. . Decision block 382 is utilized
ito determine if the record is a lock type, including either user | ocks,

'se- |ect |peRs—er—cursor—tocks—+—TotT—tteTEeTOT 0TS 1 T- rercvgnt and
the procesp rjeturns to bl ock 378. - If the|fecord s a |lock tyﬁ%, &%cision
block 383 fsjutili.zed to determine if the ys ‘ is the owner. 1fysq, the
record is o : T X
e
o
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irrel-evant and the. process returns to block 378. Finally, decision block
384 istutilized to. conpdre the-. -posi t.ir on’ of the cursor with the bounds of
t h& polygon formed by the boundary points .of the lock record:. If the - _
ctrsor lies“within the polygon, a lock bl ocks. use of the cursor to nmodify _
t he docunent or to establrsh a selegt Bornt A | ocked indication’ S

irgt ﬁ(r)'?ed'efflez:- ::Irve- ;;I ?ﬁé’“@&r%@ﬂpé mml '}ngtr;roelergswl); On”ﬁ he | ock

bl ock 378 for| evaluation of the pRRANeTERSOrd. Only upon clegring aI
records is a not |ocked |nd|cat|on returned Figures 19A -and} 19B are _

flow charts | ck regions wthiljn.a shared
data object u ?6%\5@&%‘#?8]@1“56 curmgzmng to Figure 194, an update
process for | ock in a textual t ject begins with utlilization of
deci si.on bl ock] SHSOR bOKMWDERi ne | f éﬁﬁ“* ent cursor |ock redgr#i58s null.
| f so, opera- ftion blocks 388 and 3ii iii used to generate a Hew cursor
lock record and to set a pointe Xhe cursor -record to §he = new
cur sor | ock Jrecord. = Once a cursor | ock :
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recor df-'.-'L's'- avéi- I'abl e; -deei si on bl-ock 392 '-i-.S'--'l;l_t___i'-'l.--i.‘Z‘_ed' to-determne. if t he

| ogk :mbde for. the ecursor :lock is-.-a'character. position. - If it is, block
394 iis utilized to change the start.and end fi€lds in -the cursor |ock -
record-to equal the current position aof the.cursor.. -. .If-the |ock node is

‘not a character, the process takes 't / branch from bl ock 392 to deci sion
| bllock 396, which is "utilized to dete e if the ¢dbbk node is - equal to a

word., I f it —f+ombl ock 396 to bl ock
1 398. Bl ock BQFEI tiliz@GALOISRLAY OPF ONS®ve ]tthev currept 34l ine
.from the targef - ODJ€ct. Next, DIocKk 2400 1s utiltg to determ ne the
roffsets of the|startcolopduoend - of the PALFEIRE <wQr ¢- Next, bl ock 402
is utilized to egstﬁe start and end fields in the curpor43%k record equal-
to the start apd end COf Filllké current word€O 0EEAVLEL bl dck 396 it was
determ ned that O TWOCOLOR .~ O cUSToM
' . PALLETTE

O GREY SCALE - R/\ .
22

O FILL PATTERN | ‘S

Fig. 9
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t he - Iock node d|d not- equal a word-; it i's assumed that - the. Iock node equal s
a kine.® Along “t-He: -NO branch = “from bl ock =~ 396, ~ ‘the-.process utilizes
bl &ck . 7404 retrieve the current line fromthe: 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.: Aftesdsettimg the §trt and end
fields for the |ock recaord in any nopde. deciSlon bliock 408 lized to

determine if .the-new cyrsor l'ock record conflyicts wlth any other | ockq (for
details .of the analysnsee‘l‘i Ermi el he nqw
cursor -l ock record itemveddro o/ bl oclf 410)
and the cursor record tlo the ppi n ég:ﬂ:&§ et Bl qck
413 then illustrates tHe updating gFﬁ : hen
returns to the approprilate poi ptSitn PheSidy ELe i3 no
~conflict detected -'at |block- 0;§’ _ p'r |y to t he
appropriate point.- in} the edjt=ef. En u In a
graphics editing envi- N S IS
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ronment sonewhat nore -conplex. - Referrlng to Flgure 198 operatlon
bl ock a14 is initially utilized to create a new,: prOV|S|onaI -cursor. l'ock
record. The pointer field in the cursor record . is not changed at thls
time. Next, decision block 416 is’ utilized to- detern1ne i f the lock
node is equal to a square. |If rt-is,dympk 424 is utilized to generate the
four absolute coordi nates of the. square centered on .the -current cursor

positi-on in the plane of the view |[If. the: shape of the cursor |ock
29 regionis not a square, decision block 418 is utilized to deternine
It the shape node equals. a circle. If it is,.block-426 i.s utilized to-
determne a' set ‘of coordi- nates fbr a polygon which approxi mates a
circle, i.e. a set of points equidistant fromthe cursor in the plane of
the view - Some nunber N of points is sel ected which, glven “t he
resolution of the particular.  machines used, -
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will 1ook like a circle to. the user If at bl ock 418 it was determ ned
that the shape -pde: was .. hot - a ClFC|e deC|S|on bl.ock 420 is utilized to
determne ” if: the:.node.is -user deflned pol ygon. °°If so, block 432 is
utilized to convert ‘a-user definition of points relatlve to  the cursor
position to absel.ui‘e. points for the lock record. The graphics editing

envi ronnment al so-al I'ows -f.or :a cursor 'd&KZGDdis§%%ﬂ nt obj ect
- over which the cutv' [ |% fmated Qqﬁ%g? was
rin A2 2

. deter- nined pol ygon .om s Htlllzed to
| determine if ¢bjegf node is in usefllf yes B! is utilizef to
| query "the diisplay image to deterphine if {he ‘cursor |s over an o ct. If
' yes, block 432 pigss Mtjighy.zed to querp]jthe ob) ?tssfwuqtmuabsol ute bpyndi ng
"~ points, whichlare ugg¢ Eas deflnlngr pointp for pypektygon shaped prsor
| ock record." J:rom bloFFISET424, 426,} A28 and| 432, YSER LFOOKn any defjjfi- tion
of the bound$ ~for a cursor.|ockl]ldecisipn blosklﬂem-umcmtlllzed to
conpare the n=®ﬂhﬁﬂdi@&ord to. otmér. 1 - CURSORLOCK
. OWNERSHIP
SELECI LOCK _ ET CETERA
USER_lOCK_lIST SJARIi?ﬁ{HON:
tﬁ;PCIAfION_REGION_ _ _OFFSET
| o | END POSITION:
CURSOR_LOCK_PT. o - LINE
_ 1| OFFSET N
: 160 N-162
1 T -
\_ /
~ vV
Fig. 124
- | ASSOCIATION/LOCK
CURSOR RECORD RECORDS
n | H  OWNER 1D T
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
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| ock records for a possible conflict'(SeéfFLgure.ZABxfor ﬁéLﬁﬁlé)?ﬁLf;no,T%j?;f
conflict is found the old | ock record is-ienoved (btock'444) and-the -~ =0 -
poi'nter. field in the cursor record is reset the updating to the new |l ock "~

record-(bl ock 446). Bl ock. 447 then i'llustrates ‘the. updati.ng of the
display.  The process-returns?to.thedﬁae&ppniate point i-n t.he.editing
process. I f however, a conflict is fo -~ - 30 at decision block 434, or

no object is found -below the cursor (block 430), or the |ock node was-
found to not be in Object node (block 422, inplying that automatic. asso-
. ciation of a Jock to a -cursoris off), then block 436 is utilized 'to
. delete the newwy created lock record. Next, block 438 is utilized to

. determine if the current cursor positionis withinits ow old |ock
record.. If it is, the old lock record is-allowed to stand, althoug
visually the cursor i.s ne 'longer centered in its |ock.: -




region. . If the cursor is: eut'side of its old cursor {ock, the old cursor
1-ock: ks ehm nat ed by del etlon ‘of the l.ock record +indicat ed by ‘the cursor

| ck’.point'er- “+i'n the cursor-recard. "(bl.ock 440) and- resetting that - . _
poi nfer- t o nuII Bl ock 447 then illustrates the updating of the display. -
Est abl i shrent . of ect ﬂltﬁ! {geNm inary to
est abl i shment . by (a STkdr 5 piﬁﬂ’ﬂrﬂ t rg ygz or us:,l?}%sel ect
|l ock . type region. Referr§ng To Figure 20A, a. flow chart illustrates
est ahl i shi ng a sel i i ICH he perf orm sel ect

process is bedlb-bly seERdNEn -of| a sqLOYTA blsrﬁt“[ﬁ t he i ng process.
Deci si oen bl ock 448 | sOLDOCUMEN Tt lit:rt; % efond~po of the select
has been. entered, i cdd EBITrequiked tlo pElY th process: I f a second
sel ect point is not 1€ , process |s'ret urned to the appropriate
point .in-the editi NE—pH-6685S- A ugef E“ f=etecty 2] H) second point the
sanme point as'vﬂ_/gi?i dentNITi kUl ZHs the fijrst 0%} i

a e

| - . 1 PO .J;;E)-e-@' nd
creati.on.of d.&“%ﬁ?%ﬂhmﬂbf = AHD CURSOR )

- FROM SERVER

218\

WARN.USER




singl e character. From bl ock 450, indicating receipt of. a second sel ect.
poi nt ,s.bl ock 452 i's .utilized to create an associ&--tian/leck .record having
as its start and-end, the first and second sélect points. - in an ", i
appropriate order. - The record type-is set to "SELECT. LOCK". Next, block -
454 is - 31 utilized to determne 'if the newselect region confliGt 6
with any lock regions (ag; 0 16RO UPWARESED IG0 R~ SER EERYA) ; 11

does conflict, block 456 iss ¢/t 0 wabhbl&NeUGRFAON hat . t he sel ect
has failed -and to delete - ecord. The process is then returned to

t he appropriate point i ' ’%D 1f no~conflict was faound at bl ock
454, block 458 is utilized\t ! he sel eftigppy doctdekp [t he cursor
record to "ON%, "block 460€yEReNy yu thd adﬁthﬂnpppz .tc,\t@gzsel ect
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return.of the process to.the approprlate point -in the.editor. Referring to

Flgure;ZOB a flow-chartillustrates estab- Ilshlng a select region in a
graphi cs’ docurrent . The performsel éct process is ‘begun by selection of a
sel ect point - during editing. - The pr ‘'ocess is picked.up in the flow chart -

with utilizatlon of bl ock 464 to createaass Clatlon”OCkriﬁE/FZéd of

. the sel ect type. ayhape indi cateé ba pol ygon_a first
. point is the ini t(Ia.L_.Mpm %8 . deci sipn bil #OQQG |
. utilized to determinej if thf user ha&URsSsMec oiES ggliare S
- rectangul ar) shipgeeief A eqt , . f

to pronpt the ugeryfyp ARpAP! Y ja _
may sel ect '‘as alseCopslopqiont ffhe| sane poIs

first select: pcﬂXrEtCUTE ermltt|ng creati ghdof a sel-ec ly[
 YOI3) nol - sel ected, block ;l,?@ Ig?g

pixel. If a .
determne 'i ed a cir-jcul ar s

472 is utilized .
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pronpt:. t he: -user. to supply a radlus
conplete
_CIrcuIar shape
is utilized'to detérnmine’is a gener al
the us r/zs pronpted to supply a series of

can Bé : generated
polygon 32:4f a-
deci si on- block 474.

sel ected by t he user.

if yes,

poi nts ‘through_bl ock 476." The ‘user
t he -
e

addlt!onalzmx:hﬁslfkgn
suppli ed, wch S
determ ning that t
passes out. of the-
As | ong as the use
sel ected. the maxi murm nu

al ong the NO,branch ho9m

Fag. 174

fron1mh|ch the next N sel ect.
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to block 480 whi ch- adds -the nDst recent electlon ‘to the . |1st f";.

poi nts* “the aSSOC|at|on/Iock record,  and:then Feturns.to. biock 476 The'“'=
NG branch fron1 deci.sion bl ock. 474 i ndicatés that a user has - failed" to - -

sel ect a shape for. the user .select region, -‘resulting in- return of . the .
process to -the ap- propriate point in aae gditing process, after -indicat-
ing error to the user and deletion of ¢t é2Pecor.d created at bl ock 464

(bl ock- 482). Upon conpletion of.the boundary points of the-user sel-ect

, region, .decision block 484 is utilized to determine if the new record

~conflicts with another lock record (see Figure 24B). |f-yes, block 492 is
lutilized to warn the user. Next , bl ock 494 .is wutilized to0 delete
 the record created at block 464." The pr/Ocdss is thereupon returned to the

' appropriate point in the editor.” If no flict is detected at decision
bl ock 484, -t he process passes along t he oranch to operation block 486 _
which is utilized to. the set selectlon fle d-in the cursor record.: "ON'
Next, block 488 is utilized -- _ 350 :

USE
OWNER 352
COLOR ‘

: SETSTYLEAS | . 369~ USE NORMAL
APPROPRIATE | 354 COLOR
FORTYPE OF
ASSOCIATION

- s T
. LE
DETERMINE - |
DisPLaY AREA 008 7
| 366~ DETERMINE
PAINT DISPLAY | DISPLAY AREA
AREA USING |—358
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.COLOR & STYLE
PAINT DISPLAY
368 (AREA USING
~ NORMAL COLOR
% STYLE
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to fill-ina pelnter fleld in the .associ ation.record. list 33 of the .
cursor Tecord ‘Then; 'i-f operation is’in the client, .block 490 is
utilized to update the di'splay to indicate select of a region. The process
is then returnéd-to the- approprlate point in the editor. A set |ock
operatlon to convert:‘a sel ect. regl on tg@lzauser select lock region is
the sanme for. both enhodi - erring to Figure 21, a flow
chart relating user ~alock region from a select
region -is deplcted : eQluest to set a lock, the process utilizes
block 496 to determne if ghe,select on field in the cursor record for he
- user is ON. If not .ther quesb(jf invalid and the process is returned
- to the approprfate. poi nt [ : or without substan- tial action. I
" the select on'jiekd is if inthe client, block 498 is utilized jo
updat e the- di spl ayg " . CETREXT  L-372 -
: - : ' - ' RECORD : _

GET NEXT _~380
RECORD :




to reane the select |nd|cat|on fronlthe reglon pornted to in. the CUFSOII

UPDATE DISPLAY

CramD)

Fig. 194

record® "Block 500 is utilized: to.remdve the-record-franthe sel ect.’ | ock.
field and place it in the-user: Tock 1i'st; i.f -such .a di'sti-nction is-. )
mai nt-ai ned in cursor records. Next , block 502 s utrllzed to reset
the type field in the lock record tq9/26user | ock" -Then," bl ock-- 504
is utilized to reset the select on fi:elds in the'" cursor record and -
the lock record tgo__COFF lastly, before return to' the edltor . bl'ock 506
is executed to ybdatyppifyg di Splay to-reflegt. thf Eewlock regr F| gure 22
depicts a flow qhgursoRliggi0gjt o user de § n of a selef qron as
an associated re request tg Q an, asso¢ |a1¢ ratron
t he process utilizes bllock 508 to d n jt-he
cursor record foor the user.is ON.. { ; |S|gp@dg anc t he
process is returned to ~. the approprial _ Tt lhout
substantial action. If "the select on™Wd is.on, and if ot pr o- ‘cess
is in the cllent,.block 510-is etlrlzed to &@date_ SET CURSOR
) - | LOCK POINTER
390~ TONEWLOCK
- RECORD
f398
RETRIEVE CUR-
RENT LINE FROM
TARGET DATA
!
DETERMINE
RECORD S0 RENT LINE FROM CURRENT WORD
CURRENT CURSOR
EPNODSII(%?J%RAENNDT SET K
= SETLOCK LOC
CURSOR 406~] RECORD EQUAL 402+  RECORDTO
POSITION TO START AND ' SIEAi:ZDTOA}lD
END OF THE LINE
CURRENT WORD
{413



34 the dlsplay . to renove the select indication fromthe region pointed to
the cursdr Tecord. Block 512 is utilized to renove the region from
the select l‘ock fi.eld and put it in the association list., if such a
di stinction is mai-ntained . in cursor records. - Next, block 514 IS
uti-lized .to reset the type field in thgggagk record to "user
associ ation". Then, block 516 is utili reset the select on fields
in the cursor record ang 2SS iation/lock record to OFF. Lastly,
before return to the edi R%P Ab&k 518 is executed to update the _display
to reflect. the new assosig d #%@ gh. User rel ease of lﬁi éﬁ@sociation
regi ons is next |I|ustrated e errlng to Figure 23, af ha rel at -
ing to unlocklng or di§a S illus- trated g421he
process is initiated’ at 0&Ebtkkﬂ520 W { ++ag-to-indj cate
i f an unlock or a-di's- l SHAPE POchou

DIAGO
cbuvcﬁt prorat
ABSOLUTE €0 0Ras

0BJECT 2

S 442 11

ET POINTER RES

TO NULL POINTéglL“fHE
CURSOR RECORD

UPDATE

T
RETURN bSPLAY Ry




associ ation . operation isr being undertaken.: .. The process wild . exam ng=’
each re&cord in the cursor |ock:and associ-a:- -tiom Tists -until- one-‘is N
| otated in.which the cursor.i’s |ocated." Thi's protess - util.izes

deci sion bl ock 522, which determines if records -exist inm the user
select lock list or association |list fomipoesible elimnation. I'f such

records exist they are recovered i he']ist (bl ock 524) and
- decision block 526 is. utilized't dgﬁéﬁﬁf { the cursor-is within the -
. bounds of the record. .If not, theag L [ to block 522. If a

trecord is found in which the cursor lies,}block 527 il- lustrates a

- determi nation of whether or not the currelt user is the owner of. the

. record. If not, the process returns 9 o If so, "the
pointer to the record is renoved fre ppropriate list-in the cur- sor
record. Next, at block 530, .t I s..rel eased. ~ Lastly,

block 532 is utilized to (again- .only in.client =

termnals). - The procsd Bd to the appropriate point in
the editor. ‘ ' .
RECEIVE: : :
seconp poinr [ 430
OF SELECT g
CREATE AN
ASSOCIATION
RECORD AND SET 452
START AND %
S 0 .
Fig. 204

'Aluu RECORD |40

UPDATE DISPLAY [ 462

B

( RETURN >




35 Figures 24A “and 24B. .are-flow -charts relating to first and 'second
enpodi-nents of the inventian providing -for detection "of lock  conflicts,
which "are made upon user attenpts - -"to selecta-region or- upon an attenpt-
to nove a cursor lock. ~ Referring to Figure 24A, -there is illustrat- ed -
such a. conparison for a text editing environ-"nent.- "~ The process
begins wth an inquiry relating to 9? presence of user ‘select |ock or
cursor lock records. Lf nope exi st g? gnain,-the inquiry.is com plete
and the NO branch fr t aken back to the requesting routine,

I ndi.cattng to the re ine that no conflict. . exists. | f
records remain, the n [ etrieved atilizing block 536.

d_i
Deci - sion ock 538 _is utillized to detelfmne 6 gur- rent sor is
e owner of .ﬁlléd ﬁhﬁ-d A o h
t he owner of the rec%’.AIEk c¥Es ﬂ e regefd caq be |$Legy£kmLan¢. e
process returns to| wify TYPE = SELECT SQUARED SET?h#EXI
SHAPE = POLYGON YARE 2 LELLPO
TIAL : : T2
FIND N NEXT
SELECT POINTS
FROMN+1 ABSOLUTE
PTS AROUND CURSOR
€472
POLYGON ?
| 476 478
o (482 {
GET NEXT YES
£RROR SELECT POINT
WARN USER AND
DELETE RECORD 4807
NO
' ADD PO
Creturn ) ToLIST
DOES 484
SET SELECTION
486F1ELD 1N CURSOR |~ X ONPLECT Wh TR —
RECORD TO "ON" OTHER'S LOCKS
?
YES
o Tttt 452
- | WAR
CURSOR RECORD NUSER n
~JUPDATEDISPLAY
430 (APPLY SELECT) DE&&RNDEW 49




bl ock 534 " -on the YES branch fronrblock 538." Along the NO branch -

deci si-on: blrock 540.is utilized to deternine i-f a; cthe s reCOrd s a’l ock of
ett her type. . I'f ‘not, the record may be- drsregarded ~and the process
returns to bl.ock ‘534 If -yes,  determination is nade i f- 'the request-
ed sel ect or'[ock-regron has caommon pozﬁ. vmth the 1.0ck record. :
Deci sion block 542 is wutilized to det ne'if the lock (select)

region input start occurs with. or after the recovered | ock record start.

| f yes, block 546 is utilized to deternmine if the input record start occurs
before or with the end of t he recovered l-ock reeord end Lf it does, a
conflict is present and h_indi cation 1S r elprRTORY to '
requesting process. If i qQ:qocmpt SO occur, tHES@EBHESBNTER
bl ock 534 and- exam nati Ow—e he’Next .record. b . aanch from
deci si on bl ock 542, the - prjocess utilizes decrsron b|0tk 544 to
determne if the input record_erd o £06s after or5W§3-trn ock  record
start. If not, no conflict efistsS\g '

If yes, a conflict exigt

UPDATE DISPLAY L-498 510~] VUPDATE DISPLAY
(REMOVE SELECT) 1 (Rewove SELECT)
REWOVE RECORD | REMOVE REGION
FROM SELECTLOCK [~ 500 t | FROM SELECT LOCK
FIELD & PUTIN 512  FIELD & PUT IN
USERLOCKLIST | “| associationList
r r
SET THE TYPE SET TYPE
flptitock 302 RUUTTAU
"USER_LOCK" SN TYRE
SET SELECT N-504 TOGGLE
Leet SELECTION
OXTO “0FF S16~  rieioTo "orF
UPDATE DISPLAY - 506
| UPDATE DISPLAY
DISP
(srrré?{ggff 218 (AssocikTioN)

( revurn ) ( return )

Fig. 21 .. Fig. 22




36 returned to- the’ requestlng process mnth an- |nd|cat10n of t.he
confli-ct. Referring to Figure 24B, there is.illustrated such. a com parison
fer a graphics editing envi ronnent . ‘The ‘process begins with an inquiry
relating -to the presence of user sel ect Iock or cursor |ock records.

If no records exist or remai.rg4/26 he lete and-the NO
branch from .block 548 1is taken back ﬁ i%%iégiEKSt ng routine,
indicating to the requesting routi %5 exi sts. If

. ‘records remain, the next such record is retrigved ut|I|2|ng bl ock 550.

i Next, decision block 552 is utilized t ' current cursor is
the owner of the record. |If yes,.the fecorsgt cppgbe difsregarded and the
process returns to block 548 on the YHS brend@diCadmn bl 52@52. Al ong the
NO branch, deci-. sion block 554 s utlB??f%ﬁjngdet_rnlne if a the

ST 928

Fig. 23

REMOVE RECORD 330

1

UPDATE DISPLAY | —3932

(C rerurn )

ot



record |s a Iocks of .ei ther type If not *t he” record nay be drsregarded

and t¥fie: process returns. to bl ock 548. tf yes the record and the" |nput

r égi on nust be corpar ed. for possibl e overlap - Deci.sion ‘block 556 -is

used to determ ne such.overlap. The test i's one to. deternrne if:the polygon

of the input region overlap:the polygo- (ned - the : | ock
?ﬁéé@atron i-s

record recovered- J?zhf gz%tg t
returned to the reqde${y cess : -s found, - the

process returns to bl ock 548 for exanr OTT 0 er records. Although
“the invention has been described with refer- Jence to a specific enbodi nent,
“this description is not meant to be construed In a [imting sense. valious
nmodi - fications of t e di scl osed enbodrnent as alter- native, -
~d&At to persons skilled
in the art upon . reference to t he de i ] 0?5 Qe i nvention. = It |s
therefore contem 236 = : IATeSNwW I 1 cover any ‘puch

RETRIEYE -~ [536
NEXT RECORD

538

CURRENT
USER OWNER
OFRQPORD

YES

INPUT END
2> LOCK RECORD
SI%RI

RO CONFLICT CONFLICT

A



37 rmdl fi catl ons OF: enbodl rrents tha‘t g ."Wr'th1 e L

|nyent|on 38 CLAINS 1.7 In"a: nult.

¥ fue scope ‘of the
:redi-a’ collaboratlve conput er’ ‘based

editing systen1|nclud|ng a netmork connécting ‘a plurality of ‘terminals for
communi cati on, an out put dlsplay .devi c26/26 .each-ternminal, a user input
device for" each term nal, and a shated:data -object - con0urrentTy ‘accessi bl e
by a plurality of users of t he systen1 a met hod. of - protecting regions of

t he shared data object from mani tlng fromnore than one
user, the nethod conprising the.g§ g ¥ 1C drhy a conputer of : -
responsive to a user accessing t ared ata_object, assigning the user a

di stingui shing cursor available for dispJay in any private view. allow ng
an establishing user to select through.he cursor an area in the shared

data object for an-agsoci ated region;}

t:RETURh )

~ RETRIEVE
NEXTRICORD |~ 550

YES

S
— Ko RECORD
Alocgrrps

DOES 356

THE POLYGON
| FTHE INPUT LOCK
KO OYERLAPTHEPOLYGONOF
THE LOCK THAT IS RETURNED
rnoutoganrA -

CONFLICT

B

NO CONFLICT
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examning the area to determne if the ar#& conf
| ock Tegions or any owned regions associated wit
establishing user; and of no conflicts exist, es
fromthe area i ndependent of the positiog of the; qg
user. 2. A nethod of protecting regions of a sh
mani pul ation originating fromnore than one user:as set %p

Pt
the met hod cONRESRAM {oend b OfTalhes et o R A SRS i
responsive to establ'shment of the lock region, visually |dent|fy t he 1 ock

regi on wi tdollabgratisé 2bpater basddsediting systehn ifeadiag aOletwork eGiined@ngddh Gligalinf a
shared data obj-ect from manipulation originating fromnore than one user
as set f ordftterminalsafomc@mmainénation, datheutptitadisplayl devico fgrasath iteralinalea usexxinpud!.
A method of protecting blocks of a shared data object from nanipulation
ori gi nat i rdgvicecior gache terminal oans a shared dataaabjdcd pomcumndy alpms&blevbneaqzlmaht}e

shared data object .i ncl udes graphjcs. 39 user tﬁal nting
out put  difpesgls ofjthe system, a method of protecting regions of e shared data object from

manipulation originating from more than one user, the method comprising the steps
performed by a computer of:

responsive to a user accessing the shared data object, assigning the user a
distinguishing cursor available for display in ainy private view;

allowing an establishing user to select through the cursor an area in the shared data
object. for an associated region;

examining the area to determine if the area conflicts with any existing lock regions
or any owned regions associated with a user other than the establishing user; and '

of no conflicts exist, establishing a lock region from the area independent of the
position of the cursor of the establishing user. |

According to another aspect of the invention there is disclosed a multi-media
collaborative corhputer based system for protectihg user selected lock regions in a shared
data object from manipulation by other users, the multi-media collaborative computer
based system ci)mprising: o

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

. at least a first computer;
a network connecting the | terminals and said at least first computer for
' communication;

memory means user the control of said at least first compﬁter for providing
concurrent access to the shared data object 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 all of the output display devices;
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s
with an identifying visual attribute. 3. A nmet hod of protecting bl ocks
of a shared data ob- ject frommanipulation originating from-nore than .one
user as set forth in claim2, wherein the nethod further conprises the
steps of determ ning whether an action requests nodification of the shared
data object.through a cursor; if the acti®n requests such a nodification,
determn- ing if the nodification would. occur within a | ock region and

th h h h LEO% ' bshi
the | ook regi ot GeRoN Ehel feBRio Rl Bnt AoRR AT HER e
user; and ighiege, neking the nodification.. 4. A multi-media

col | abor ative conput er based system for protecting user sel ected | ock
regions of a shafags @spehsiie] tBCcleciOn by ditést-bliSHiHS usE)ifor Ueteimmingy a 1veatioh

nore users, the nmulti-mnmedia collabo- “rative conputer based system
conpri si ngin theshured datay/olgitctt @ndri nal s, each termi nal having an

means, responsive. to the location not including any portion of a previously
established lock region, for establishing a lock region over the location independent of
the position of the cursor for the establishing user.

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features believed characterisﬁc of the invention are set forth in the’
appended claims. The invention itself however, as well 2s a preferred mode of use,
further objects and advantages thereof, will best be understood by reference to the
flowing detailed description of an illustrative embodiment when read in conjunction with
the accoinpanying drawings, wherein:
i 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 to 7 are pictorial views of a window opened to a target graphical object as
the window is edited;

. Figures 8A to 8C are pictorial views of windows opened to select lock modes and

user selectable regions for utilization with the system and method of the present

invention;
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6utput di spl ay device and a user input device; at least a first conputer; a

network connecting the terninals and said at |east first conputer—fer—
comuni cation; menory means under the control of said at u ' '
conput er for providing sinultaneous access to the shar mﬂumm”ﬂm”m
a plurality of users; means, responsive 3% a user obtaintng adccessstos
the shared data object, for assigning the user a cursor available for

display on all output display devices;«C r wwthin the shared data
obj ect; neans, responsive to sel ectioFIb‘gﬂ\i establ i shing user, for

determ ni ngy a | | @8 ok qe{i’@ﬁ L6t 3 and
responsi veglt'o t@?ﬁu%ggieﬁgané?l%IPB?ﬁgé%P@?Eter?]rgt%e?nc ucﬁaﬁgwgggﬁc&tﬁ &n 01Jé 8%(
previously c%%hé’&irﬂg%‘ﬁlﬁrality of terminals for 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 regions of the
shared data object frbm manipulation originating from more than one user, the method
comprising the steps performed by a computer of:

responsive to a user accessing the shared data object, assigning the user a
distinguishing cursor available for display in any private view;

allowing an establishing user to select through the cursor an area in the shared data
object for an associated region;

examining the area to determine if the area conflicts with any existing lock regions
or any owned regions associated.with a user other than the establishing user; and

of no conflicts exist, establishing a lock region from the area independent of the
position of the cursor of the establishing user.
2. - A method of protecting regions of a shared data object from manipulation
originafing from more than one user as set forth in claim 1, the method comprising the
additional step performed by a computer of:

responsive to establishment of the lock region, visually identify the lock region
with the establishing user.
3. A method of protecting blocks of a shared data object from manipulatioﬂ
originating from more than one user as set forth in claim 2, wherein the shared data
object includes text.
4. A method of protecting blocks of a shared data 6bject from manipulation
-originating from more than one user as set forth in claim 2, wherein the sharo;d data

object includes graphics.
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fc-)c'k region, for establishing a |lock region fromthe bl og@ in the

location. 5. A multi-media collaborative conputer based 8!@!”'”9”’&””&"[

protecting user selected lock regions in a shared data o

forth in Daim 7, and fur- ther conprising: neans for releasirng & | 8¢
region through a cursor assigned to the égtablishing' user of the lock re-
gion. 6. A multi-nmedia coll aborative conputer based systemfor protecting

user sel ecsed |xCKehB! 8 profichng H6GL BRLA AMBC HadS obieb: R hm'aﬁlggﬁﬁk)g‘ugh

and further conprising: means for serializing user requests entere
the user i opiginatify ifeGi-mdre thaf ol dser AR @bRfdEM iR bAMA, V@h&reiiPtHeCshaPas Asta

system for protecting user selected | ock regions in a shared
object pictorial material.
6. A method of protecting blocks of a shared data object from manipulation
originating from more than one user as set forth in claim 2, wherein the method further
comprises the steps performed by a computer of: |
determining whether an action is for modification of the shared data object through
a cursor;
if the action is for such a modification, determining if the modification would
occur within a lock region and through a cursor other than the cursor assigned in the
establishing user of the lock region;
if the result of the prior step is yes, blocking the modification; and
if no, making the modification.
7. A multi-media collaborative computer based system for protecting user selected
lock regions in a shared data object from manipulation by other users, the multi-media
collaborative computer based system comprising:
‘a plurality of terminals, each terminal having an output display device and a user
input device;
at least a first computer;
a network connecting the terminals and said at least first computer for
communication;
. memory means user the control of said at least first computer for providing
concurrent access to the shared data object 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 all of the output display devices;

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

object;
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’dat'alobj ect from mani pul ati on originating from numrlmumw%

as set forth in daimb5, further conprising: neans m

visual attribute of each | ock region to. distinguish the* |9ck régl on from
re- maining portions of the shared dataggbject and to identify the
establishing user of the lock region. A multi-nedia collaborative

conput er based system for protecting user sel ected | ock regions in a
shared data obfmeans, respmsivarioseleatiorohy apréstablisitinggsdre Gon detemmiginghahocatione
user as set forth in daim6, further conprising: first means for

det er ni ni i REShaed dataceRie@nandiser request initiates nodification of the
shared data object; second rrean res%&ny ve o .a positive de%erm na.tlciy by

the first dete 56 e ¢ Fioh 40P Ao @PTIOBOF oh BAEXIPES
deer: meaneishEE fadReR. 35, BRPDER lorh 24080, &l e 1RaHoh MacplidsHlor
the position of the cursor for the establishing user.
8. A multi-media collarborative computer based system for protecting user selected
lock regions in a shared data object as set forth in claim 7, and further comprising:
" means for releasing the lobk region through the cursor assigned to the establishing
user of the lock region. |
9. A multi-media collarborative computer based system for protecting user selected
lock regions in a shared data object from manipulation originating from more than one
user as set forth in claim 8, further comprising: ‘
means for changing a visual attribute of each lock region established to distingﬁish
the lock region from remaining portions of the shared data object and to identify'; the
establishing user of the lock region.
- 10. A multi-media collaborative computer based system for protecting user selected
lock regions in a shared data object as set forth in claim 7, and further comprising:
means for serializing user actions entered through the user input devices.
11. A multi-media collaborative computer based system for protecting user selected
lock regions in a shared data object from manipulation origina'ting from more than one
user as set forth in claim 10, further comprising:
. first means for determining whether a current user request modifies the shared data
object;
second means, responsive to a positive determination by the first determining
means, for determining if the modification would occur within a lock region established
by a user other than the current user;
means, responsive to a positive determination by the second determining rheans,

for blocking the modification; and

\
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PO SRR 5
second deternm ning means, for blocking the nodifi- cation_and_marning t he
current user; and nmeans, responsive to a negative deter b

second determ ning neans, for entering the nodifi- cation. ITIiIirml Ii“""ll”“"l

41 c L

means responsive to a negative determination by the second determining means, for

entering the modification.

12. A multi-media collaborative computer based system for protecting user selected
~ lock regions in a shared data object as set forth in claim 11, wherein the shared data

object includes text.

13. A multi-media collaborative computer based system for protecting user selected

lock regions in a shared data object as set forth in claim 11, wherein the shared data

object includes graphics.

14. A multi-media collaborative computer based system for protecting user selected

lock regions in a shared data object as set forth in claim 11, wherein the shared data

object includes still video.
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