Telecooperation throug h World Wide Workflow s

Johann Eder, Herbert Groiss

Department of Infor matics-S ystems

Universit y Klagenfurt

A-9020 Klagenfurt, Austria

{ eder,herb}@ ifi.uni-klu.ac.at

Abstract

Business processes do not start or end at the boundaries of organizations. To support the participation of external agents in a workflow, the communication between workflowsystems, or of a workflowsystem with other external IT-systems we propose a communication architecture which mainly relies on WWW-technology and the exchange of structured documents (forms). We separate the definition of a process and the assignment of agents from the communication with this agent to provide greater flexibility. We propose the use of HTML and XML forms for communication since these documents are readable for humans and are easily transformed into database records.

1. Intr oduction

Workflow management systems are an efficient means to increase productivit y and qualit y of business processes. On one hand theycontr ibute to a better documentation ofprocesses and provide a better overview ofact ive processes and thus allow for a more efficient managenment ofbusiness processes and improved process reporting. On the other hand, theyincrease throughput ofprocesses most ly due to reduced transport times and fewer media gaps with their associated expense for mult iple input ofthe same data.

These advantages ofworkflow management often end at the organizations boundar ies. From business process reengineer ing ofintra-organizat ional processes we learned that huge improvements can be made at the interfaces oforganizat ionalunit s. Therefore, we can expect that extending workflow techno logyto inter-organizat ional processes has a high potentialfor optimizat ion.

The Workflow Management Coalit io n (WfMC) defined some ways ofcooperation ofworkflow systems in the inter face 4 oftheir reference architecture [7]. This cooperation is mainly technical in the sense that theyprovide inter faces that workflow managemt systems may exchange infor mat ion.

We take a diffent viewpo int here. We dist inguish three different kinds ofcooperations:

1. workflow participant fromoutside: Examples for such participants are customers for ecommerce or cit izens for government agencies. This for mofcooperation allows user s fro m outside o fthe organization, to start a workflow, participate in a workflow byper forming tasks.

The user interacts with the workflow systems through a usualworkflow client.

2. planned cooperation: Here the workflow systems interacts with the workflow systemo fa partner company. The cooperation can be preplanned, protocols for interaction are negotiated.

This is the case where the inter face 4 definit io ns ofthe WfMC can be helpful.

3. ad-hoc cooperation: In this t ype ofcooperation the workflow systeminteracts with other workflow systems or IT systems without preplanned protocoland inter faces. Examples for such a cooperation are requesting quotes fro mseveraldifferent vendors, answer ing to bids, etc. This kind ofcooperation demands the emplo yment ofstandards and the abilit yto flexiblyadjust the inter faces ofa workflow system.

In this paper we present an architecture to support allthree kinds ofcooperations. The main concepts ofthis architecture are:

· Separation ofprocess definit io n fro mthe wayofinteraction. When specifying a business process no infor mat ion about the agent ofa task should be necessar y. The assignment ofinternal and externalagents should be independent ofthe for mofcommunicat ion. The possible communcat ion channels should be chosen then with the help o fthe organizational model.

· Reduction o fthe assumptions about cooperation partners as much as possible. We want to make as litt le assumpt ions about cooopeartion partners as possible. For externalhuman part icipants we onlyassume that theyhave access to a web browser. For IT systems we onlyassume that theycan send and receive forms.

· Emplo yment ofcommunicat ion standards as much as possible. In particular, we relymainlyon

Web-techno logyand the EDIFACT standard for structured documents.

· Integration ofdifferent kinds ofinteraction in a unifor mway.

In this paper we discuss different for ms ofinteract ion and show the communicat ion architecture to support them. We introduce a modelfor maintaining infor mat ion about externalworkflow participants and collaboration partners. We present the process definit io n language and the form inter face, and finallywe draw some conclusio ns.

2. Interactions

The plat formo fcho ice for electronic interaction between enterprises is the Internet with the popular services e- mail, ftp and WWW. Especiallythe latter has beco me ver ypopular for accessing infor mat ion and most workflow vendors built interfaces oftheir products to the Web. The services ofthe Internet can be used to support all steps ofa business process:

Advertising : The seller ofgoods or services can provide infor mat ion on Web pages, or mail potentialcustomers directly. Interested persons find the Web sites byusing a search engine or fo llo wing a link.

Initialization : After a customer has found a supplier (or vice versa) a business process can be init ialized: the customer init ializes the process bymaking a request (for quote, for infor mat ion, ...)

or placing an order. Using the Internet, this can be done via a HTTP [1] for msubmissio n, the customer interacts with an applicat ion on the Web server ofthe supplier and is guided for providing the necessar yinfor mation for init ializing a process.

Cooperation : After init ializat ion the business process nor mallycontains further interaction between the partners: gather ing addit ional infor mat ion, bargaining, arrange deliver yand payment conditions, and payment.

Monitoring : Customers should have the possibilit y to monitor the forthcoming o fthe process (a popular example o fsuch funct ionalit yis the possibilit y to track the state ofFederal Express packets, http://www.fedex.co m/track_it.html) .

The workflow management systems must be able to support cooperation ofthe above t ypes and with different kinds ofpartners at var ious levels ofintegrat ion. The workflow participants can be dist inguished in:

1. The occasional user : The typicalpartner in non business-to-business electronic commerce. We can not expect anyspecialsoftware installed on his client and have to rely on the minimal requirements, someone has to fulfillto participate on electronic co mmerce:

� Internet access,

� receive and send electronic mail,

� Web browser with HTML for ms.

Examples for this type ofcustomer s are people buying things over the Internet or performing

electronic banking. The introduction ofencr ypt ion ofinfor mation via secure socket layer (SSL)

allows the usage ofthis for mofinteraction for confidentialinfor mat ion.

Allowing all t ypes ofinteract ion ( init ializat ion, collaboration, and mo nitoring) the wfms must

have a HTML inter face providing this funct ionality. T he notificat ion ofusers about new tasks or

other changes in the process can be done via e- mail. Fig. 1 shows the basic blocks ofthis

architecture.

Fig. 1 Interaction with Web Client

Wit h the increasing power ofstandard Web browsers (HTML4, dynamic HTML, Java Applets)

this simplest formofinteraction gains increasing popular it yin other interaction scenar ios:

WFMS with

Web Client

send alert perform task

Mail-

Program

HTML

Browser

2. Frequent users ofthe systemwhere it is not possible or feasible to installspecial-purpose

software on the clients mayuse the Web Client. Consider for example doctors communicating

with a hospitalexchanging infor mat ion about clients.

3. Mobile users : The third categoryofparticipants are emplo yees fromthe organization

connecting to the business process fromthe Internet, because theyare on a business trip or

teleworkers. The systemarchitecture is the same again, the differences lay in the r ights ofthe

participants. Fromthe customer, who is only allowed to see the business processes he is

participat ing in (and fro mthese onlysome restricted infor mat ion, for example not alldocuments

or not allother participants) to the manager on business trip who can monitor the processes of

the who le department maywork with the Web client.

Providing a unifor muser interface for people outside and inside the organizat ion leads to great

flexibilit y and reflects the structure ofmodern organizat ions where work is per for med in highly

decentralized networks ofshift ing project teams (this for ms oforganizat ions have been called

adhocracies, [4]).

One main advantage ofthis type ofrealizat ion ˘ no installat ion on the client ˘ results in the

main disadvantage: The client applicat ion has no access to localfiles or other resources. The

who le interaction must therefore be done online. Signed Applets would provide a technical

solut ion but the acceptance fromthe occasionaluser ˘ giving awaythe r ight to write on the

local disk - might be low.

4. The next categoryofusers are partners in other organizations : Technically, theyfulfill the

same requirements as the above clients. The difference is, that theymayhave their own system

installed, wanting to use one client for communicating wit h many other systems. The

architecture is shown in Fig. 2.

Fig. 2 Communication wit h external client

WFMS send forms

receive forms

Listener Client

Applic

ation

external Client

The presence ofa special client allows downloading the infor mation o fthe workflow and

working offline. The co mmunicat ion is done via exchanging forms: when interact ion is requir ed

the wfms sends the for ms to the client, after performing the task the client sends back the for ms

to the wfms.

Monitoring running processes is also performed via exchanging for ms, a request for infor mation

is sent to the wfms, which sends back the answer for m. Addit io naly, the monitoring funct ions of

the Web client can be used.

5. The previous cases assumed a user communicat ing with a workflow system. Business-to-

business e-co mmerce requires the co mmunicat ion ofworkflow systems. Fig. 3 shows the

pr incipalarchitecture, again using sending and receiving for ms as communicat ion mechanism.

Fig. 3 Communication between workflow systems

Having to dealwit h this var iet yofclients and interfaces the challange is to provide a unifor m

architecture where the definit io n and execution o fprocesses is done independent lyo fthe type of

participants.

3. M aintaining organizations and pe ople

A first step making the workflow systemco mmunicat ing with others is the representation ofall

participat ing agents in the workflow system. The fo llowing ent it ies are maintained:

� Roles : Agents have roles, represent ing the type ofjob (secretar y, manager, ...) or some skills

(Java-programmer). Using roles as agents in process definit io ns make these definit ions

independent ofparticular persons.

WFMS send forms

receive forms

WFMS

� Organizational hierarchy : Not only the internalhierarchy should be represented but also the

structure ofthe partner organizat ions. This allows to communicate with specific roles in

specific depart ments, for example sending infor mat ion to the clerk in the purchase depart ment

ofan organizat ion.

� Persons : Ever ybody, who participates in a business process has an entryinto the person table.

This gives the systema unique identifier and assigns so me default r ights or roles to the person.

The fo llowing infor mat ion is stored about persons.

- rights : what maythe agent do and see: his own worklist, the historyofprocesses ( fullor

condensed), the worklists ofother persons ofthe same department, etc.

- address : e- mailaddress, fax number, postaladdress, or HTTP URL may be possible entries

in the address fields.

- client - type : specifies in what for mthe tasks will be delivered: as links to the HTML client or

as fo lder of forms.

The emerging directoryoforganizat ions and people will be usefulfor other purposes too and may

be a component ofthe wfms or an integrated applicat ion.

4. Process definition

The definit io n ofa workflow consist ofthree parts: the definit io n ofthe individual tasks, the

definit ion o fthe sequence, and the types ofdata used in the process. In the fo llowing we use WDL

(Workflow Descr ipt ion Language), the scr ipt language for describing workflows ofthe wfms Panta

Rhei[2] for our examples. WDL defines the structure ofthe steps in the workflow using control

structures for loops, branches, and parallelism. Ever ysuch step specifies who does what with which

data , for example:

sek make_approval(application);

This step defines that the role sek perfor ms the task make_approval using the for m

application . The agent ofa task can be either a user, a role, an organizat ionalunit, the agent of

a previous task, or the value ofa formfield. This for mofdynamic agent assignment allows the

specification o fad-hoc tasks. The definit io n oftasks in WDL contains the specificat ion ofa post-

condit ion, a maximum execut ion time, or a program, if the activit y is executed automat ically. The for marguments can have the modes in, inout, and out, indicat ing whether the for m is an input form,

an input and output form(willbe changed in the task) or an output form( gererated in the task).

The fo llowing example shows the definit ion o fa simp le order process:

process order_proc()

forms req recquote,

order order_form,

quote quote_form;

invoic invoice;

begin

all make_request( req) first;

req.company request_quotes( req, quote);

first:user check_quote(quote, order);

order.company make_order(order);

order.company make_invoice( invoic);

sec pay(invoice);

end;

After the header with the process name the forms used in this process are defined as pairs

specifying the formname fo llowed bythe formt ype.

In the first task the anybody(role all ) can make a request and fill in the request for m. The token

fir st is a labelused for referencing this step later. As agent ofthe next task a form-field is specified,

the companyfield ofthe request form. Ifthis field contains a reference to an external agent, the task

is executed outside the organization. The task request_quotes must be defined wit h one input

for m, the request for the quote, and an output form, the quote. In the execut ion the process willsend

the input for mto the company(the input to the remote task) and wait unt ilthe output formis

received. In the next task the user ofthe first task has the possibilit yto check the received quote and

fill in the order, which is delivered in the next step. The fo llowing task, make_invo ice is again

executed on the remote system: It has onlyan output form, so the process will wait unt ilthis for mis

received. The monitor ing component willreport this status ofthe process, allowing the business

partner to see what is expected at this po int. In the last step the sec [ retary] pays the invo ice.

Also part ofthe process specificat ion is the interface definit ion, indicat ing what type o fprocess is

started when a formo fa particular type is received. For example, for ms oft ype order will start a

selling process.

In the process definit io n we make no dist inct ion between localand non-localagents or between the

types ofclients the agents use. However, the workflow engine interpreting the process definit io n

must dist inguish between the different agent types and act accordingly.

5. How the wfms interprets non-local age nts

When the workflow engine starts a new task and assigns an agent to it, the fo llowing procedure is

started:

if agent is extern then

case type of address and client is:

email, online: send an email alert with links to the HTML-client;

HTTP-address : put the for ms in a fo lder and make file upload;

email, offline : put the forms in an email and send;

fax : make image fro mfor ms content and send;

letter : put content image in worklist ofsecretar y;

end case

end if

Br iefly, there are two possibilit ies: send the forms or send an alert message containing a link to the

HTML- inter face. Accordingly, the task is finished in two ways:

� the worklist client finishes the task: this is the case for internal users and externalusers working

with the HTML interface.

� The task is finished, when the wfms receives the forms ofa task handled externally.

The reaction ofa wfms on receiving of forms is shown in the fo llowing algor ithm:

if the forms belong to a running process then

if the process is waiting for these forms then

continue process

else except ion1

end if

else if interface defined for these forms then

start new process

else except ion2

end if

end if

When the received forms belong to a running process the process is continued, otherwise a new

process is init ialized. When a for mis received, for which no process is defined, or which is

unknown, an except ion is thrown. The normalhandling ofsuch an except ion would be to start a

new default process where some default recipients get these forms in the worklist.

The funct ionalit yo fthe wfms is the one side ofthe interaction, onthe other side the client must also

act accordingly:

1. The Web client is started fo llowing a link in a notificat ion email. Because the user works

interact ive this client uses the same wfms API as other user interface clients.

2. The offline client must have the fo llowing funct ionalit y:

- receive a for mfo lder,

- show the process and task infor mat ion,

- allow edit ing o fthe for ms,

- send the for ms when the task is finished.

As transport mechanismfor sending forms to the offline client, either email or HTTP would be

possible.

6. Form mapping

The communicat ion via forms anticipates that the organizat ions use standardized for ms. When

communicat ing with a customer via the Web client, proprietaryfor ms could be used. Also when

using the offline client ˘ the for mdescr ipt ion can be sent together with the forms. But

communicat ion between different wfmss, where the process execut ion can be controlled bythe

for mcontent, a standardizat ion is necessar y. A good choice would be the EDIFACT standard ofthe

United Nat ions [6], which defines the structure ofseveral dozens o fmessages for electronic

commerce. Examples are request for quote (RECQUOTE), request for reservation (RESREQ), or

invo ice message (INVOIC).

However, EDIFACT documents have a severe drawback, theyare well suited for ordering thousand

windscreens but nobodywants to use themwhen ordering a book or a pizza. For such cases a for m

mapping procedure must be defined, mapping the fie lds ofproprietar yfor ms to the fields of

EDIFACT for ms and vice versa.

7. Conclusions

IT-support for performing business processes should not end at organizat ionalboundar ies. We

proposed a systemfor telecooperation which realizes communicat ion and cooperation wit h different

kinds ofexternalpartners in a unifor mway. Core ofour systemis the usage ofa for m-exchange mechanis mas communication infrastructure. In these for ms case date and process data are

represented in a unifor m way. We stronglysupport the use ofHTML and XML for ms to make the

system more open since these for ms are both readable byhumans and IT-systems like workflow

management systems. We descr ibed how the processes can be modeled and defined independent

whether workflow participants are internalor external. The Web-based workflow client we

developed enables arbitrar yusers to start workflows and to participate in workflows. The for m

inter face recognizes for ms sent to the workflow management systemand stores the contents in the

database, and notifies the wfms which then cont inues the appropriate process. On the output side

the for minter face transfers forms into the format expected byexternalpartner and sends the form

over the communicat ion channelspecified in the organizat ional database.

8. References

[1] T. Berners-Lee, R. Fielding, and H. Fryst yk: Hypertext Transfer Protocol - HTTP/1.0 . RFC 1945,

http://www.w3.org/Protocols, 1995

[2] J. Eder, H. Groiss, and W. Liebhart: The WorkflowManagement System Panta Rhei, in Advances in Workflow

Management Systemsand Interoperability , Springer-Verlag, 1998

[3] H. Groiss, J. Eder: Interoperabilitywith World Wide Workflows In: A. Ertas, C. V. Ramamoorthy, M. M. Tanik, I.

I. Esat, F. Veniali, Taleb-Bendiab (eds.):1st World Conference on Integrated Design &Process Technology ,

Austin, TX, 1995

[4] T. W. Malone and K. Crowst on. The InterdsciplinaryStudyof Coordination. In ACM Computing Surveys , 26(1),

March 1994.

[5] Object Management Group: WorkflowManagement Facility - Request for Proposals , OMGDocument cf/97-05-

06, 1997

[6] UN/EDIFACT Rapporteurs: United Nations Directories for Electronic Data Interchange for Administration,

Commerce and Transport , http://www.unece.org/trade/untdid/welcome.htm , 1997

[7] WfMC: Interoperability - Abstract Specification (WFMC-TC-1012, 20-Oct-96, 1.0) http://www. wfmc.org/ , 1996