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A model for collaborative work process and a graphical language to support this model is presented.
The model allows for informal flow of communications and flexible access to information along with a
formal flow of responsibility. This approach results in a model of a work process in terms of the
communications that team members must make in order to coordinate their tasks. The systems is
designed with the intent that the planning activity itself is accomplished in a collaborative way, with
many people having input to and control over different parts of the plan. This is contrasted to
approaches where the work process is modeled according to the work being done and where the
process is either fixed or is entered by a single person.

1.0 Introduction but also as a way to improve individual “quality of work
life”.

Information technology has proven to be a great aid iré f K be | d it t be visual
automating and accelerating well defined production activi2€'0ré a Work process can be improved, it must be visual-

ties. While computers have become relatively ubiquitous if¢€d and understood. A graphical representation of the work
the office setting, there is a lack of conclusive evidenc€fOC€SS is needed that not only represents the process, but is
suggesting that computers have been successful in increasglgo a gotmplete enough description ofttthe Frgciis that it ‘E[ﬁn
productivity of an organization at an aggregate level. Ther@€ USEd 0 program a process support tool. Furthermore, the

are undoubtedly a number of reasons for this “Productivit%i:gi‘l";l rgsre:”enﬁgiﬁggg%?%ﬂ%%ﬁ”%%?hjag?t :Lgagr%%éggd

Paradox”.[23][3][31][19] programming specialists.

One very promising approach to increasing organizational
productivity through the use of information technology is _
termed “Business Process Reengineering”[35][5]. Studiesl.1  Regatta Project Goals

have shoy\lllnhthat automa'ji_n% a?f existing gwanyal %V??”The Regatta group was formed in 1991 in order to develop
process will have a very slight effect on productivity[23]. sofrware to support workgroups and to aid in reengineering

Instead, if the entire process is examined, and theflo processes[32][33][34]. In order to achieve this the

redesigned to take into account capabilities provided b)‘?egatta project has set three specific goals:
information technology, phenomenal increases in produc- '

tivity can be achieved[12]. These increases in productivity. To make software that supports tt@ordinationof activ-
typically arise out of reducing the number of individual steps ities of different members of a group by automating work
to complete a process[10]. processes.
To make software that allows every individual in a group
to gain a betteanderstandingf how their group or orga-
nization works. It is not sufficient that a work flow tool
act as a black box process. An individual needs to under-
stand how the current task fits into the overall picture.
Furthermore, the software must aid in the discovery of the
process.
3. To make software that supports theangeof processes.
In order to see any real improvement in the work process,
the users must be able to modify and fine tune processes.

The new process is made out of tasks which are less menfal
in nature, and the individual is empowered to play a more

influential role in the process. Thus the advantages of BPR
are not only those of improving organizational productivity,
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April 27, 1994 Introduction

1.2 How Regatta Differs from Other 1.3 Requirements of the Visual Process
Approaches Language (VPL)

There have been a number of other approaches to supportiBgse of Process DefinitionCollaborative processes need to
and improving work processes. The pioneering work wabe defined in such a way that the average user could change
Michael Zisman's SCOOP project in 1977[36][37], Clarenceand create process descriptions. Experience with non-
Ellis’ OfficeTalk[4] and BDL from IBM[11]. A number of programmers suggests the use of a picture oriented approach
document imaging and processing companies developéd describing a process.[30][15]

work flow technology in the early 80's. These systems use : . . .
number of different methodologies for describing the@ser Orientation: The process should appear graphically in

processes, from hard coded compiled language, to rul@sVay that matches the user’s perception of the process, and

: ; not necessarily how the system implements it. The choices
based routing, to PERT chart style graphical means. and the steps taken by the user should be emphasized, while

The commonality between all of these systems is the separaiowing automated actions to be associated where appro-
tion of the planner from the user. The typical scenarigriate.

involves an audit of the way the process is currently don — : ) .
and how it can be improved by interviewing a representativg)arallel'sm' Teams work in parallel; the process description
sample of the people involved in the work. Subsequently 81°uld allow any number of concurrent activities.

programmer implements the process. Finally the processpstraction and Decomposition Since each person views
support application is deployed across the organizationyhat is happening in their own way, it is important that the
Inefficiencies and inadequacies of the process are fed backgmn they define works at the level that they do. Higher level
the planner and some time later an improved process will Qfeople use greater generalizations and “manipulate” at a
deployed. more abstract level, while lower level people are concerned

Regatta takes a strikingly different approach: process plaff¥th the details.

can be created and modified by the end user allowing useigration : The process may include iteration. VPL must be
to experiment and find the best process. It has been shoyBle to represent the case where a task, or process, is
that interviewing people about what they do will not a|WayS'epeated until it meets some qua"ty control.

yield an accurate description of what they do[38], so Regatta L

allows groups to find the process through use and expefranches Decisions may be made that effect how the
mentation. Instead of a single programmer for the entir@rocess is to be completed. VPL must clearly represent the
process, Regatta processes are composed from pieddwices to be made, and the subsequent paths.

Delegation A plan must be able to represent delegation

: - e {lell, so that when one person delegates a task to another, it
to work in exactly the same way, different individuals oryynears as a delegated task, and not as a myriad of detailed
groups are allowed to have different plans to achieve thgynos'tor the other person to perform. Users need to under-

same goal, thereby allowing each group to find the plan thaignq not only that the task exists to be performed, but also

works best for them. Process plans can be modified evelyq idea of how the task came to be assigned to them
while being enacted, which allows people to start with '

incomplete plans and to complete them as they go, and al€mntrol of plan: The system must allow the person who is
to respond to exceptions as they arise rather than beimgsponsible for a particular result to modify that part of the
forced to make conditions for all possible exception up frontplan, while protecting that part from modification by others.

What Regatta offers to process support might be analogous

to what spreadsheets offered to financial reports. In the 70’3 4 Requirements for the Collaboration Model

financial reports were provided by MIS. When one wanted a o . i

new report, one gave them the specification, they got &ase of Monitoring ProcessIn addition to being easy to
programmer to code it up, and a little while later you wouldProgram, one purpose of the graphical representation is to
begin receiving those reports on a regular basis. The intrgyisually represent the current state of a process to help the
duction of spreadsheets dramatically changed this becausdgrticipants in the process understand what has happened
allowed people to formulate their own reports, to experimen@nd what may happen next.

with new combinations, without waiting, without program- Dynamic Modification: Once a process has begun execu-

ming in the traditional sense, and in general to have moy, n, it may be changed due to special circumstances not
control over their own reports. A recent report shows thajeseeable at the time of definition (e.g. exception

this “empowerment” is important.[2] Regatta allows peoP'%andling)_ A plan (the definition of a process) must be
to have control over the processes to meet their goals.  qgified easily on a case by case basis, without requiring

To accomplish this the system needs to do more than julitat the process be restarted at the beginning.

allow users to change processes. There are many desighs| pefinitions: Requiring that the process be complete

contsidlclargtions to make sure that such changes happen ifgane n-th detail before starting would be a barrier to use in
controiied way. most situations. It is important that the user is able to define
part of the plan in order to start the process, and is able to
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April 27, 1994 The Model

add to the plan description as the process advances. It hdsgotiation: While the system automates the assignment of
been suggested that it may not be possible to completetgisks to people, it is important that users retain the ability to
define many processes beforehand due to inconsistent micranage their own work load. An assignee too busy or other-
theories of how the task should be done whose conflicts deise unable to handle a task may decline the task, and the
not get resolved until after the process is started.[14] system must raise a form of an exception. This mechanism
should support a rich free-form communication between the
equester and the assignee within the context of the process
that the task might be reassigned, or the plan modified so
at work can continue. In a complex system such exceptions
ight be common, and it must be a feature of the system to
support the resolution of such conflicts.

Individually Tailorable : The model must be designed such
that each person or group can supply their own plan templ
for a particular task or goal. When an individual receives
request, the system must use the appropriate plan templ
“inheriting” a template from the group if no individual
template exists.

utomation: The system must automate process so that
ﬁ)ﬁlrkers can concentrate upon their specialization, spend less

e on coordination issues, and make fewer mistakes in

rwarding.

Authority : Since steps in a process are real and potential
lengthy tasks, the system must be clear about the authority
the origination of the tasks. Any user may create a procesg,
but it should not be possible for a user to impersonate
another as the requester of a task. To do this, the systddpen: The system needs to support the use of tools that are
should accurately communicate the authority of the origispecialized to the user’s needs. It should not expect all work
nator of a request. to be done within the system. The model should anticipate
use of external tools and still provide sequencing support of
the various tasks that need to be done with those tools.

2.0 The Model Although the handling is different from email, it is useful to
think of the stage as an email message that is delivered when

Primarily, the model provides a shared collaboration spacéhe stage is activated.

called acolloguy, in which to coordinate a set of tasks that h . is then f . |

are performed fo accomplish a specified goal. Much has bedift€" acceptance, the assignee is then free to specify a plan

said about the benefit of such a shared space for collabord-P€ used to accomplish the task. The plan may be created

; ; ; on the fly with the goal to handle that specific task, or may be
tion. [26][25] ConversationBuilder[17][18] has shown that ad in from a plan template that had been created before-

such an approach can be an effective framework for a Wi({q@ 4. Th . b th f this ol Si
variety of collaborative activities. Like ConversationBuilder, 1aNd. 1Nn€ assignee becomes he owner of this plan. since
the assignee is responsible for the completion of the goal, as

this model provides for active support of collaboration. . S ©
owner he is the only person allowed to make changes in this

A colloquy is composed of a shared data space and a collgaan.

tion of plans. The shared data space can hold documents

d
other artifacts. Plans are representations of the process. “Edch of the stages that compose a plan are themselves

requests from the owner of the plan, to the assignee to
perform a particular task or answer a question. These
21  Plans requests may in turn be accepted or declined, and if accepted
) . may have subplans in order to implement them. The new
The model takes a task oriented approach. A plan is gssignee is the owner of this new level of plan. In this

network of stages; a stage is the communications neededftanner the work to be done is decomposed into smaller
coordinate a task or question. A stage is always a requegisks.

from one person (the requester) to another person (the , . , i

assignee). In response, the assignee is expected to complétihe task is sufficiently simple that it need not be decom-
the task by choosing an option, or to start a subplan tB0sed into separate subtasks, then it can be handled
automate at a finer level of detail. This paper uses the wordanually. The options made available in the request appear

task, request, and stage in a fairly interchangeable manner0n the user interface as menu items. Selecting the menu item
i can cause the completion of the stage, and activation of the
A process starts with a request to someone or to some grouaxt step in the plan.

An example of a high level task might be the assignment of . i i

the task “Create a New Product” from the president of &lan templates can be automatically invoked in response to a

company to a product development organization. The tagiequest. As the work is decomposed, the subtasks become

may be accepted or declined (more on this later). more common and more likely to have a plan template
o ] o already developed for them, witch can be invoked to

The description of the task is free form text; it is notautomatically create the plan. Since a plan template makes

constrained to a set of predefined tasks. A lengthy descrigs requests for subtasks in a consistent manner, these

tion of the job may be included. This allows language to bgequests become in a sense “standard” requests, making it
used naturally for the precise description of the task.
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easy for the recipients to have plan templates in place tha@his has the effect of committing the user to do the task. An

are automatically invoked. individual accepting a stage that is assigned to a group of
people has the effect of removing the rest of the group from
the responsibles list, thereby reserving the task to himself.

2.2 Stages

. g_ . . . Alternately, the user magtecline the task, which primarily
A stage is eitheactive or inactive. Any number of stages removes himself from the role for that task, and subse-
may be active or inactive concurrently. The stage is active gluently may cause the stage to go into the unassigned state.
the time that the people are expected to be performing th&hen a user declines a stage assigned to a list of users that
task, or taking whatever steps are necessary to make tjger is removed from the list. Only when everyone has
decision. declined the task, and the list is empty, does it go to the

Each stage is assigned toode. A role is simply a variable Unassigned state.

which holds a list of names of people or groups. A role is nafh the unassigned state the stage appears to be the responsi-
an attribute of an individual, but rather a relationshippility of the owner of the plan and thereby brings the owner’s
between a person (or group) and a particular colloquy. Attention to the stage; in effect sending it back to the
given person may play one, two, or all of the roles simultarequester. The owner may put it back in the offered state by
neously in one colloquy, while playing different roles inysing the reassign micro-option. By alternating between the
another colloquy. The role that is assigned to the stage is sai¢fered and unassigned states, the owner and the assignee
to be responsible for the stage. may carry on a dialog in order to iron out any detail before

A stage includes one or mooetions. Each option has a acceptance (see section 2.4 User Messages). During this

name that can appear in a menu. A longer description is algfﬁcﬁs‘% th? owner might (;:hange the task, or the person to
available to the user through the use of a help facility. Sele?"!Ch the Slage IS assigned.

tion of an option will cause the completion and deactivationwhen the user actually takes an option that deactivates the
of the stage, and will usually send an event to activatgtage, or the subplan is completed, then the stage is put into
another stage. the completed state. The third inactive state is reserved for

Eventsare sent from stage to stage. An event can be nam¥{€n the stage is deactivated by an external event. An
any arbitrary string value. The most common event sent is proximate state chart for a stage is shown in Figure 1. See
activate event, which causes the receiving stage to activatel#3] for & thorough treatment of state charts.
it is inactive. Finally, the last stage in a plan will send an
event to an exit node, which will deactivate the entire plan, 4
and send an event to the parent stage in order to communi-
cate the results of the subplan to the parent plan. The visual process language provides the ability to handle
rich and complex processes, but it is important to remember
) ] that the main design goal is to facilitate communications
2.3 Micro-Options between the users. Choosing the “Done” option from a menu

Options can affect the state of a plan; micro-options affe®” an active task will tell others that the task is done, but
the state of the stage. These imbedded capabilities of a st %‘? else. Constraining the user to this amount of communi-
simplify plans for the end user. These options are involvedtions would be insufficiently rich and flexible to handle the

with the offering of and acceptance of tasks within the plari™"°" deviations that all real world tasks involve.

They help facilitate the process of coming to agreementherefore, with every option users may include a message
about a particular task or question. summarizing information the others participating the

The stage starts out inactive in a state called unstarted. It
remains in this state until it receives an activate event, Which/ -
active m
available activate | INACUVE
unassigne

causes it to become active.
(role empty)

User Messages

When first activated, a stage is put into the offered state,
the role is not empty, indicating that the task is being offere
to an individual or group. If the role is empty, the stage goe
to the unassigned state. If it is offered to an individual it will
check to see if that individual has configured the system t
automatically accept and invoke a plan from a template

offered
(role filled)

unstarted

decline

reassign accept
decline (complete)

Failing this, the stage waits in offered mode. PESSES o completeg
. accepted sub plan v

Upon seeing that a request has been offered, the user m )L terminate

first review the details about the task. If the task or questior @utoma@ CmanuaD

is a simple one the user may take an option directly implic

itly accepting the stage. If the task will take an extende /

time, or if the task is to be decomposed into a plan, then the
acceptmicro-option will put the stage in the accepted stateFigure 1.  State chart diagram for a stage
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colloguy may need to know to complete their tasks. Theéaken that complete stages, they disappear from the list.
message can include text, voice, or attached documents \Wthen a task is automated by a subplan, it disappears from
any format. This message is particularly important if a nonthe list, but possibly stages in the subplan might appear. If a
standard option is chosen, such as a purchase request rejgage is reassigned, it disappears from old assignee’s list, and
tion. The message explaining why a choice was made, appears on the new assignee’s list.

what needs to be done before a particular option will bq_
taken, is appropriately kept within the context of the
colloquy.

he active list can also be compared to the in-box of a mail
system for those companies that use e-mail to coordinate
tasks. The e-mail based approach has two disadvantages.
Messages may also be associated with micro-options. Thisksrst, the e-mail in-box is private and there is no way for the

a good way for an assignee to explain why the request haghers in the collaborative process to know whether a request
been declined, or to propose a counter offer. The owner mdnas been handled, whether a user has passed the request on
then use the message to accept the counter offer, or perhapsothers, or whether the task has started a series of sub-
make yet another offer. tasks. One of our goals is to let others know this information

The history list is a record of all options and their associate hich is useful for coordination. The other significant disad-

; 1< tage is that once a message is placed in an in-box it can
messages and can be browsed at any time by any parhup@.ﬁ{g be removed except by that user. An email question can
of the colloquy. It is a way for a new participant of the

I " A hat has h d up to thi ~not be directed to a group of people and then retracted. Email
colioguy to catch up on what has happened up 1o thiS pointa not pe readdressed the way roles and stages can be
Since date and time are automatically recorded for ea assigned

option taken, it is easy to determine which tasks are taking '

the longest and might possibly need some fine tuning of th&nother way to find active tasks is by browsing the parent
process. colloquy / child colloquy relationships. When an action

. . . within a colloquy starts another colloquy, the new colloqu
Finally, since the colloquy functions as a shared work spacg;™ 5 child—coﬂoéuy of the original gn)e/. Every coIqu?Jyy

any particig{ant “t“_ay edit the data and/or add a commentagysp|ays a list of ail child colloguies, as well as the subset of
message at any ume. child colloquies that currently have an active task assigned to
Since history items are made readily available to others, tHge user.

Since stages can be activated in parallel, any number of
. ! ; Kfages may be active at a given time within a colloguy. When
needed to coordinate work, such as reaching completion orn.a, .ser views a colloguy, the colloquy is searched for all

certain stage in a project. It is the sort of information,qive stages and are presented as a set of active tasks. If that
routinely communicated at status meetings. Yet some groupsq; is playing a role that is responsible for one or more

like to hold their internal status private, communicating onlya4es. the options for those stages are presented to the user
the aggregate status. To handle this, history is available ol 1 on . items. The user may not take any options on stages

to participants of a colloquy, not the general public. If &g\ nich he is not responsible
group participating in a colloquy wishes to keep the handling '

of a stage private, instead of creating a sub-plan, they will

create a child colloquy. The difference is that since the plarp. g Scripts

will reside in a different colloquy, there is a different list of ) ]
participants, and the child colloquy is private to them, yet théf an automated action needs to be performed at a particular
end result is reported back to the original colloquy. This igoint in a process, @rogrammed node is used which
analogous to taking a private conversation out of a meetiri§cludes a user specified script. In the current implementa-

room, and returning to the meeting with a conclusion. tion of the system this automation is provided by an inter-
preted scripting language called TCL (Tool Command
Language)[24].

25 Finding Your Tasks . :

Options placed on a stage can have programmed side effects.
Assigning an active stage to a user is not complete until thdust after the option is chosen, a user defined script is
user has been made aware that the task exists. In a lamgeecuted on the client module, and another script is executed
organization making heavy use of the system, thousands of the server, thereby allowing for side effects beyond
active colloquies with hundreds of thousands of individuahctivating and deactivating stages.
tasks may exist. Only a very small fraction of those tasks ar, o .
active at any one time. The system must provide a way to E%Ch stage has two scripts: one that is executed when the
all of a user’s assigned stages quickly and easily. The systexf9€, i activated, and another that is executed when it is
provides a window that continually displays all colloquiesd€activated. If a task is supposed to take place with a partic-
that contain one or more active stages assigned to th&Ar environment setting, it can be set up as the stage is

individual. The user is able to distinguish between tasks th&ttivated. Or a stage might be programmed to send email
have been accepted, and ones that have just been offered. WNenN it is activated. A stage might be programmed to check
' a file back into the source maintenance system when it is

The active list functions as a to-do list. As new stagesleactivated.
become active, they appear on the active list. As options are
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3.0 Visual Elements 3.2  Events

Users use a program, Graphical Planner, to create and e opt(ijon,_ if cthcas%n m’ the user, can s;and ‘m eve?t to ’;he
plans and templates in VPL. The basic elements are nod@¢!d€ designated by the arrow coming from the option. An
which are connected by arcs. There are many classes QfeNt can be specified as any string of characters. The most
nodes: stages, split-stages, AND-node, programmed-nodeommon evenictivate, does not require a label.

start-node, etc. Nodes may be either active or inactive. Arcphe option will normally deactivate the stage that it is upon.
are placed on nodes in order to program them to respond Mternately, an option may be set so that the event is sent
partlcular events, and to send events to other nodes. Arggthout deactivating the stage, a||owing both stages to be

represent options that are available to users when that stag&ive. This is indicated by use of inverse coloration of the
is active, as well as the events that are sent as a result gfition.

choosing that option. . .
An event may be sent when a node of any kind activates or
deactivates, without any regard to how the node was
3.1 Stages activated or deactivated. An event triggered upon activation

. . is an arrow without a circle at the base of it.
A stage is a node where the process stops for user interac-

tion; other nodes execute without waiting. Stages are repr&vhen a plan is created, trstart node is automatically
sented in VPL by ellipses. The title of the task or questiomctivated. It immediately deactivates triggering the events
appears in the lower compartment of the ellipse. Thattached to it.

ignee rol rs in th r compartment of th . : . o .
gﬁﬁ)ge.ee ole appears € upper compartment o Wlnen arexit nodeis activated, it will send the event speci-

fied in the exit node to the parent of the plan. There will be
A special kind of stage is a split-stage which when activatedn exit node for every different event that the parent stage is
is duplicated for every person assigned to the stage, so thatpecting to receive. Any stages remaining active within the
each person may make their choice independently. A splglan will be terminated by the exit node, thereby stopping all
stage is indicated by a double bordered ellipse. activity within the plan.

Small circles on the edge of a stage represent an option fdrhen two or more arrows are pointing into a stage it means

the user. When the stage is active, each option will causetlaat the first activate event from any one of them will

corresponding item in the options menu to appear to the usactivate the stage. A stage that is already active ignores any

who is assigned this task. The letter within the small circle isubsequent activate events it might receive. This OR-like

a first-letter mnemonic for the menu item that is presented toehavior is common for all VPL nodes except for the AND-

the user. node (described below) which has been included in the
language precisely for this reason.

[QA Report - default]

Name of /Subri 190 Caport ) Exit Node

Process N
Ent er and/of Correct Report Voo
= Submit
Owner of Event
Process
Start NOdeJ ¢ Rej ect\l‘ed Option
Approve Rejecti

Assignee @ Stage

ask or - o Fi xed Bug Report
?uestlon) € =Not G\G e, Tracking Process

Request

D = Defer
R = Reject F = Not Verified
F = Fixed C = Closed Fixed
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3.3 Automatic Nodes would be stages that are triggered when a set of parallel
stages are all completed, for example when every person in a

The simplest type of automatic node is gw@grammed 5.6, 5'is finished with a particular message or document.

node This node is activated by an activate event from an
source. It executes a script and immediately deactivateShetimer-node is a programmed node that has the behavior
triggering events that are waiting on deactivation. Allof waiting for a particular amount of time after activation
automatic nodes may have any number of obligations, signbefore deactivating. Any amount of time may be specified
fying that when it is complete, it will send events to anyfrom minutes up to weeks or months. The purpose is to allow
number of stages. This allows any automated node to stddr reminder style events that appear after a specified time.

parallel tracks in a plan. In order to program the process so that it activates different
In cases where the planner wishes to assure that all oftask on different conditions, a case stplanch node is
particular set of events occur before the triggering of the nexirovided. It consists of a set of conditions. The conditions
stage, he must use AND-node This symbol, a small circle may make use of any attribute of the colloquy. Each condi-
with a plus in it, means that all incoming events must béion has a obligation attached that will send a specified event
received before the output event is sent. Common usade a particular stage.

4.0 Examp|es is missing some detail and is therefore sent back to the

submitter to supply the missing information and to submit it
An example plan which is used within a software developagain. Notice that the use of loops like this make the plan
ment team to handle and process bug report is shown ion-linear and a better fit to the real world. The capability to
Figure 2. It represents a Project Manager point of view omonstruct such quality loops answers many of the problems
the way that a software development bug report is handlediscovered with linear oriented work flow systems.[21]

This plan was invoked as a request from the submitter to t - d th bl ¢ th
project team (fulfilled here by the project manager) to handlg "€ r(:-[,\q'\l/ljes 0 {eptrho ‘_Jl_cet Le oFI)rON ?m fhonﬁ. rhom e
a particular bug report. The first step in the process is for thet@QJ€Ct Manager 1o the Test Lead. Notice that this happens

submitter to input the details about the bug. This informatiof!Ithout requiring the Project Manager to be aware that a bug
is kept in the colloquy’s shared data area. has been submitted. This is because the submitter has

followed the plan set up by the Project Manager. This is how
Once submitted, the Test Lead becomes responsible the model assures that proper authority is presented when the
“reproduce” the bug based on the information in the reporproper process is used

Failing to reproduce the bug typically means that the report

Figure 3. An [Design Change - ossi|

example pro—y

showing S
< Exit .

parallelism m /

’
’

Propose 0

\

writer

Split Stage ; LIWITer N
(duplicated \Sart, Updat e Doc

for every

member of

Team)

AND-Node e e

(waits for every
member of tean
to approve)

AND-Node

(waits for both
stages to sen
event, before
it activates the
next stage)

Programmed
Node (without
script it serves
only to start
parallel stages

L

Desi gnChange
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The “Design Change” plan shown in Figure 3 is a goods started, because it can be edited and modified at any time.
example of the proper use of parallelism. When the plan idltimately, connecting an option from a stage to one of the
started, the design team is asked to implement a featurexit nodes will have the exact same effect as choosing the
Once submitted, the review team is responsible to review thieem from the menu as it would appear in manual mode.
request. Since this is a split stage and because the approve

option points into an AND-node, every member of the )

review team will need to approve it. But if any member of 4.3 Automatic Subplans from Plan Templates

the team rejects the request, it goes back to the report staggye Test | ead may often receive the request: “Can Problem
After approval by the review team, three stages are started g}, Renroduced?” Manually designing and creating the plan
parallel: the doc team is asked to modify the documentatiol, ey time could become quite tedious. Instead the Test Lead

th?( tgstt tgaaml to crte%te so(;ne Lests, an_?hth(i:‘hprogr{’:\mmetr y design a plan, or save one of used plans, as a template to
asked fo impiement tn€ code changes. Ine three Slages ¥gfyide a starting configuration. This plan may then be

would be active at this point are highlighted in the figure. freely modified to fit the needs of the instance.

Eventually and only after the programmer and the test tea ; ;
have declared themselves finished with their activities Wi:_'%?he plan template can be set to be invoked automatically

hen the request is offered, or to wait until the assignee has
the test team be requested to run and test the new code. T, &%epted the task before creating the subplan. The latter

stage could be completely automated with a script, or mightion s so that the person might have a chance to review
be manual. the details before accepting what might be a very complex

Once the program tests are successfully passed and fi§sk. If automatic invocation is chosen, then the assignment
documentation changes are done, the designer is askedOosubtasks could be passed on to others without the Test
review the work. The parallelism allows unrelated activitied-ead being involved at all.

to proceed independently of each other. Two more options are provided in the current implementa-
tion to handle exceptions and to simplify VPL programming:
4.1 No Subplan - Manual Operation The first is ability to decline the task after the plan is started.
This allows one to design a plan template which examines a
When the “Can Problem be Reproduced?” stage is activatef&éw parameters and continues or declines programmatically.
and there is no subplan, then the user must respond toTihe second is the ability to restart the plan from the start-
manually. This means that the colloquy appears on the Tesbde programmatically. this should simplify the logic
Lead’s “active” list, indicating that the Test Lead has responneeded to handle complex conditional, or when someone
sibility for this stage within the colloquy. discovers late in the process that one of the initial assump-

. . . . tions was wrong. Restarting a process allows the conditional
Choosing a colloquy from the active list will cause thep on-hes to be rerun from the beginning.

problem report form to appear on the Test Lead’s screen. The
Test Lead must respond to the request from the Project

Manager by selecting either a menu item that says “Can na4 4 Key to Success

reproduce,” or “Reproduced,” These menu items were o o -
generated automatically from the VPL description of theAllowing incremental automation is a key to acceptability of
plan. “Accept” & “Decline” micro-options are always the model and the Regatta system. Without automation the
automatically available in any stage so that the Test Lead c@ystem works like a better e-mail: a request is sent from one
communicate whether the task will be done or not. Note thderson to another and retains the benefit of the shared space
declining at this stage will bring the Project Manager into th@nd the history mechanism. As users become more sophisti-
colloquy for the first time, to resolve the problem. Eventu<cated, or tasks more repetitive, they may automate their own
ally the Test Lead determines whether the problem is reprdasks, by creating plans and plan templates using VPL. Tasks

ducible or not, selects the appropriate menu option, and tfigat are rare and are not worth the trouble to automate do not
plan takes its course. need to be automated.

It is also critical that the person who does the automating is
the same person who sees the benefit from this. You
automate your own tasks. the more time you put into it, the
Responding to a request may be a complex process, subplamere benefit you receive. Lack of observation of this
ning may be used to complete the task. A subplan is nprinciple is cited as a reason for failure of many groupware
different from a plan and is described in the same VPIsystems.[7][8][9] A similar plea for empowering user is
language. The only difference is that the possible optionsiade in [1]. VPL empowers users to have control over their
that the parent stage, the stage being subplanned, expeicdividual parts of the process, allowing them to experiment
appear as exit nodes on the right in the subplan. The user ocaith, modify, and evaluate the processes, leading to real
then build the subplan by adding in stages, and assignifmisiness process reengineering.

them to people. The subplan need not be complete before it

4.2 Subplans - Automating Operation
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in its parent.
50 Other Representations ment over state diagrams, they do not model speech acts or

communications within the group, and do not allow different

Pert Charts look superficially like VPL. The biggest differ- parts of the plan to be owned by different people. “Hyper-
ence is that the lines connecting the tasks in a Pert chdines,” when used, make state charts difficult to read because
really represent dependency relationships or preconditiongonnections are not made graphically explicit. While it
A task can be started when all of the tasks that are connect@pdels tasks, the person doing the task is shown in a
before it are completed. This AND-like behavior - contraryseparate representation outside of the behavior state chart.

to the VPL OR-like behavior - makes it difficult to create ntity / Relationship diagrams help in understanding the

loops or cycles within the flow. Processes described with : : ot ;
Pert chart have a deterministic, all-or-nothing quality abou c:ar?gtngnl)r\)/igfe %geagg;ﬂg;l;,nget?lglte isar?gczrstggssf,o?lgotgr%%/-
them that makes them very unsuitable for all but the mo ating the tasks of an organization.

highly structured tasks.

Work Breakdown Structure is another formalism that help
one understand the relationships of different tasks within
project. It is a hierarchical decomposition of the project intq
logical categories or groups. It is primarily useful for categos
rizing tasks. Because it lacks a way to represent parall
processes, it is considerably weaker than even pert charts.fr

equencing of the events. It is difficult with data flow to
escribe different tasks being performed on the same artifact
n parallel. Finally, one of the key benefits that information
ichnology gives us is fast concurrent access to information
gardless of location; modeling a system as moving data

om one point to another works contrary to this benefit.
State Diagrams are useful for linear flow processes[15]. B . P,
state diagrams would be a poor choice for modeling orgaighe Regatta approach Is to allow data to be ubiquitously

: e ; Jvailable to all members of a colloquy. The completion of a
Izeéllit;%]al processes due to the difficulty of representing parafzq) is ot accompanied by a loss of access to the data

manipulated by that task. Thus the flow of data is far less
State Charts[13] have been used with some success iportant, allowing Regatta VPL to concentrate on coordi-
modeling group processes.[20] While clearly an improvehation of behavior.

gata Flow diagrams give insufficient clues as to the
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Petri Net formalism can be seen as the basis and roots @he must question whether a theory thaplains natural
VPL. Stages are activated or deactivated by events which abehavior is a good basis for a tool that is used in place of that
quite similar to tokens. VPL can be modelled using a Petiehavior.

Net. Petri Net formalism is far more general, and Ies? tural setti | . i f stat
compact than the VPL diagrams when modeling collaboral! @ MOreé natural Setling, people are primarily aware of state-

tive processes. In the Petri Net, all of the internal statu entstt being matde ar]ld Whteth;ar the t“blall is in their ct;_ourt’f.
would need to be modelled explicitly, making the resulting~c9atta SUpports a flace 1o face style communication in

diagram impossible for an average computer user to read. natural language that allows for complex levels and struc-
tures to any interaction and yet, liberates the parties involved

Coloured Petri Nets[16] go a long way toward simplifyingfrom learning a new philosophy in order to make their
the Petri Net representation of the VPL elements. Particunoves explicit. With each statement, the “ball” may option-
larly, the VPL events would become simply colored tokensally be placed in the other person’s court. The emphasis has
and the number of duplicated constructs would be reducetleen to make Regatta intuitive and easy to use by the
Coloured Petri Nets are not specialized for collaboration andntrained individual.

speech acts, making them less appropriate for inexperienced

users to read and understand. Regatta VPL hides a lot of the ) )

details. In many ways, the Regatta VPL could be considere®.2 ~ Comparison to Action Workflow

an extension and specialization of coloured Petri Nets. Action Workflow[22] is clearly an important system to

Information Control Nets[4] work in a way quite similar to compare to due to their strong position in the work flow
Regatta VPL. The main difference is that VPL is simplefndustry, and also due to the fact that they offer a way of
because it does not attempt to model the flow of documeng$agramming the process. Like most workflow systems,
from one task to another, or in and out of archives. Becaugkction Workflow is not designed to be programmed by the
of location independence of information this modelling ofuser, does not support changes on the fly, does not support

the location of documents was considered an unwarranté@dividual versions of plan templates, and has no support for
complication of the description of the process. incremental improvement of processes. It is not a collabora-

} . tive planning tool, yet it does allow for modeling of
Role Interaction Nets look to be a promising way to repreprocesses where communications between individuals is
sent collaborative behavior, but appear to be less procedut@presented as the key to coordination.

and possibly more abstract than VPL diagrams for repre- ) . . -
senting common activities. Because of the central place given to decision making within

a work process, Regatta technology makes it exceptionally
easy to create process templates with choices that lead down
5.1 Negotiation Model different paths using only the graphical editor. In many other

. . . ,.Systems, including Action Workflow, such decisions and
While supporting negotiation, one of Regatta Technology's;anches are made in a much less direct way, usually

strong design concepts is that it does not enforce a Specififoiyving prompting for the decision, saving a value, and
model for negotiation. This is significantly different from e testing that value in a condition node. While not being
othert_s¥stems, d5'|~'.Ch. asl ﬁ\cgon Workflow, where a specifigyremely complicated, it does nevertheless require a greater
negotation modet Is incluced. sophistication as a programmer than simply drawing a new

It may be true that linguists can accurately model all negotizTow coming out of a stage. When the programming is done
tions between two parties by a set of phases and transitiofi?n-graphically, it can not be seen in the graphical represen-
It is also true that most parties involved in a negotiation aréation.

completely unaware of specific speech acts and phase transi-

tions that are taking place. Speech act theory[27][28], and

other linguistic theories, are interesting and important

because they attempt to explain things that are not intuitive.

6.0 Conclusion and Project Status Users will typically keep a small repertoire of very generic
processes, such as “Question/Answer,” or “Request/Done,”

A system that implements this model is in limited avail-that are used as the basic building blocks of everyday activi-
ability. The server and client both run on a Unix workstatiorties. The more complicated plans are reserved for formal
(SPARCstation for now) with an XWindows user interface.processes.

A MS Windows supported client is expected in early 1994.

Experiments with the existing system have shown that thes 1 Results from a Typical Site
visual formalism is sufficiently powerful to model a wide i )
variety of business processes. Inexperienced users are abldfi¢ first major deployment of the technology was to a

read the diagrams after only a few minutes of explanatiofoftware development team with 15 engineers and 2
about how they work. managers. Their task was to merge operating system changes
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from 3 different sources into a single unified version of the6.2 The Regatta Vision

OS. Being such a large and complex task, this was a good . .
%‘bsummary, the model and visual language are appropriate
0

ndidate for in r rt mor ful s U
candidate for use since process suppo ore useful as accomplishing the three goals:

number of separate activities gets very large.

Porting began full scale in August, taking source from fourt: Coordination: business processes may be automated;
different source bases. Having decided in May to use users can find tasks that are waiting for them to do; excep-

Regatta the team began to actively, use Regatta from the start!ionS can be handled in an efficient manner. _
of September. 2. Understanding Processes: discovery of the process is

. ) supported by allowing activation of incomplete plans that
The site_has been using Regatta process support for 6 may be later modified on the fly; a history mechanism
months. They track typically around 300 parallel colloquies  records what actually happened; the plan in its current
through 5 distinct phases of development. They has devel- state is depicted in a graphical form, with the roles, tasks,
oped a reporting tool that scans the Sybase database at aand responsibility made clear; built in help system
regular interval (every 15 minutes) and generates reports of explains new processes or changes in a process to users.

the current status of all colloquies. This report is fed into; Change: VPL enables a greater number of users to

XMosiac, a hypertext tool, in which live links are set up . - :

>lac, J . program processes; processes are partitioned into plans at
leading to Regatta colloquies. When the links are followed, ittarent levels to allows each user to plan their part of the
the Regatta viewer is informed, and a viewer context is process from their viewpoint, and to allows different

launched to display the desired colloguy. people to control different parts of the process.

It was noted that Regatta was particularly useful during thgyoa1s two and three are complementary; while an under-

extremely active period just before an intermediate releasgianging of the process helps point out areas of potential
During this time people were interacting fairly actively ;

i h ta. O . ted bei Jmprovement, it is imperative that after a modification the
rough regatia. One engineer noted once being qu'§stem help explain the change, so that people can work

pleased that after making an entry reporting a problem, b ; i

the time he got to the responsible engineer’s desk theﬁeCt'\/e'y within the new process.
problem had already been fixed. The ability for synchronou®ur vision is that such a continual cycle of experimenting
work is a key factor during times of heavy activity. with new processes and observing the results will lead to

The result is a system which gets regular use and the te what has been called a “Learning Organization"[29]. This is

q p ; intaining their status. Keeoing the stat new breed of organization transformed by information
epends upon for maintaining their status. Keeping e sta lt'éghnology to be truly dynamic, highly efficient, and able to

of 300 separate processes completely up to date is a job t ; o : ;

might take a person full time. Yet with Regatta, any membe?f(tep?nn(,ﬁI pﬁelgg{j'r)és to today's increasingly unpredictable

of the team can have instantaneously up to date status at any '

time. Regatta made command assignment easier. It made

tracking/dropping/reassigning of commands trivial as well asg.3 Acknowledgments

doable by everyone. It made the project status available in_a i )

consistent and regular manner. This was especially useful fdhe authors would like to thank Ron Nelson and the Equity

Seeing what remained to be finished and merged for t@am, S_lmon Kaplan and the ConyersauonBquer team for

release. discussions and early collaboration about the model; H
i . Yoshida, T Kondo, and R Yamamoto at Fujitsu Laboratories;

The team made this statement: “Regatta helped formalize thewatanabe, Iwakata, S Hamano, Yamamoto, Araki, and K
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because no units were overlooked and QA procedures wefigng the expressions contained herein.

not neglected. Regatta made it very difficult to accidently
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7.0 Appendix / Definition of Terms needed to execute a process. A colloquy can be visualized as
having a “white board” upon which the various parts of the

The following terms are defined to facilitate the discussiomprocess can read and write. The information on the white
of the model features. The elements in bold are representbdard may specify documents being worked on, attachments
visually, while the other items must be entered through somfer specific purposes within the process, and specific field

form of dialog box. values needed for the process.
[0  system -> ([colloquy]+ [forms]+ [plan tem- [0  colloquy -> (id name description main-plan
plate]+) [subplan]+ [attribute]+ [subcolloquy-ref]+
. . [history-item]+ participant-list responsible-
A colloquy is a context for a process. The colloquy is a list)

shared work space which serves to hold the information
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References

Aplan is a formal definition of a process required to performtasks concurrently, and so that it is easy to change the people
a specific task with specific results. A plan represents assigned to the tasks.

single level, or a single viewpoint, while the entire process . : . :
or colloquy, will be composed of a collection of plans. AA form is a way to present to the viewer information from

plan may be modified for a particular instance of a proce
without affecting other existing plans, or future plans.

O

plan -> (id, name description

[node [arc]+]+
start-node [exit-node]+ [roles]+)

Invoking the plan template creates a plan in its initial startin%
configuration. When a plan template is modified it affec
only future invocations, and has no effect on plans within

active processes.
A main plan is a plan that was used to create a colloquy.

A subplanis a plan that was invoked in response to a stag
in another plan. A subplan is invoked within the same
colloquy as its parent. 0

A child colloquy is a separate process with a different
“white-board” that was started within the context of aAn expectationis a specification of what the stage is to do

colloquy. The parent colloquy may be waiting for the resulwhen a particular event is received. The expectation can be
from a child colloquy, but in all other respects they areset for a particular event from a particular other stage, or

separate processes.

dbe colloquy that is relevant to the current task.

An arc is how a particular stage is configured for its place in
the plan. Selection of an option typically completes that
stage of a process, and starts up another stage.

arc-> (option arrow)

arrow -> ( trigger event-to-send destination-
ref )

An arrow is the definition of how to send an event. Arrows
can be triggered two ways: upon deactivations of the stage,
and by receipt of a specific event.

option -> (expectation
sage client-script)
expectation -> (
server-script)

description help-mes-

event-name deactivate-or-wait

from any stage. The expectation can cause the stage to be

The node is the basic building block of a plan. It representsacnvated or deactivated.

something for a group or individual to do; it is either a taskThe Viewer is the program run on the user’s workstation to
or a question. A stage will have any number of arcs placecbnnect to the system. The viewer presents the a view
on it in order to define how the stage will respond to variousustomized for each user.

events.

g
g

The Graphical Planner is a program that allows users to

node -> AND-node | programed-node | condi-
tional-node | stage | split-stage
stage -> ( name description
start-up-script shut-down-script)

role-ref form-ref

A role is a placeholders for the participants in a plan. Roles
are used so that an individual can be assigned to a number of

create and edit plan in VPL.

TheForm Builder is a program that allows users to edit and
create forms through which colloquy data is displayed.
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