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Interview: Amit Sheth
on workflow technology

Arit Sheth directs the Large Seale Diserib-
uted Informmation Syswems Research Labat the
University of Georgia [Senpendinen nge.edu).
He iz an associane professer of compuoter sci-
ence at UGA and the president of Infocosm
Lt oo oy, Before joining academia,
he was in andustry B3 T at Belleore, Unisys,
and Honeywell For neacly a decade, His re-
search interests inelude moltipacadigon wans-
actional sweorktlosw (the Meeor project), man-
agement of hereropenesus digical dava and
semnantic Baues in global informarion systemes
rehe Infod Joile project), selemedueine and ele-
consulting through coordinaion and eollahb-
arztioa, amd electronic conunerce,

VAT 15 WORKFLOW AND WORKFLOVY
aaneacenEnT? Wiy (5 ir soeuLar Y

There are many definitions of workilow,
tr a simple and effeccive one is, wesfas (or
wirkflow pracess) 4 o computes-assisied (oF
AUTCINATED) nri:__r::|1|i'-'.~a1ir_|n:1'| PrOCess. An Gargn
mizational process s a collection af aerivitics
related oo a specific commiiment, adding vabee
tora prosduct or serdce of the organizaon,

Workflow management 15 the coording-
ton, consrol, and commuaicition ol activinics
in a workfow, A sorlifo anonegement oules
OWEME] 18 2 suie of soltware prodocas tear
can enable management (defininomn, wsamge,
ansalysis, andmation, ILEZraLion, cRacment,
enitoring, and tracking, and so ond of work-
Meow processes, While there are workilow
ranagement systems tharon by support baman
{perfozmed) acvivinies, we are inerested in
those that suppart bach beman and sateamated
activities (including database ransactions and
lzpacy applications).

Tlike ea see workfow rechnology as a para-
|_‘|ig11'| o sappart '.'.'.'r.'.':nri-:rJr.'rehmz.‘.:-w.' :|:||:|J‘r.".l-
_g.u'r.l.n'-.'l'.l.i_a s b dgvge, This is indhe contest
thatactvines may be developed medependentdy
and an different tmmes, J|T1:u|-.m-.nl:n::l using dif-
ferent rechnologies, and supported by let-

crpgeneous information systems in distrib-
uted [enrerprisewide or globally deseitated)
COMpuLng enyiranments, A comprehensie
WIME ean be vsed as an apphicabion-imnde-
pendent, infrasiucure-independent glue 1o
sutch mguther the hetercgeneous applicaticns
inte a mesh of cooperating units for achiesing
st ferd solusan.

A key veazon for the popalarine of worktow
technology is the confluence of nmanngemeni
teends with compuating and communication
capehilices in the early "s Managremen
vrends inclade reinventing and revitalizing
Amierican corporaions thrangh nghe-a:ng
and buziness-process reengineering, and by
mpereasng their focus on process, sometines
at the cost of dava {with the exception of the
imberest n miming aned warehousing]. Tech-
nical factors include significant progress in
commmumication 2nd diserboted-com puting
imfrascructare mehnologies, Recently, the la-
ser imereasngly invelves Web and compoent
technologies (Corba, Enterprise lavalieans,
ar COMa L Tromarkes siee, few soltware nar-
kersegments are bigger than that of workdlow,
[rs 1952, the workfow-techaclopr magket wis
expected to be larger than 22 billion (inchud-
ing software, service, and appleaton devel-
opmenty; in 2004, iz is estimared to torl
approximately B Dillica, meluding 52 billioa
in software toals (that is, WM s,

HI'_J'.ﬂ-" Has WORKFLOVS TECHNGLOGY
RAATURED, COMPARED T, TAY, THRAMNS-
ACTHIN PROCESSING OR TRARNIACTION
REANAGEMENT iV DATABASES P

Although there was some earhr work on ofice
autenration, the wrm workdlow originzeed in the
mid-Hls, and a mechnolesical push ocoarred in
the sacly “Hs (espocially berseen 1993 and
15080, I conrast, some of the pleneening wark

databse management and  ransactions

pocurred mche late Tz, soopen can anpmue that
oo b incwaor kfloos vechmedogy tollesved thar dore:
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L EPnSACHon mana gement and wansac-
tien processng by about 10 63 15 vears.
Wrkfliw sechnology, althoagh =l in
its infaney, has received very broml acvep.
tzesce, and for a dass of relately simple
applications, the echnology s already
peving s worth, Whale the sattware ovele
has been compressed signileansdy, the sec-
e gemeraton ofworkflow produces s just
abour geming ready 1o ener the e,
Mievertheles, the secand or chird version
of 3 WEM3S demonstrates e level of
muaturiy that wasdemonsraced by the filth
o sixch version of a DBEMS ithis is singlas
w P fast Jav TDOEs fintegrated devel-
O SRS nTEnE) are ang con-
paved o Crr IDEsL T orpsmizations,
the WarkPow Marszement Coalidon and
Crbject Managensent Graap Gspecitically
vt Workfles Faciling subgrosph ave ad-
dressing tee issues of mseroperabilio,

The issoes on the research side, espe-
cially For developingr salutions for com-
plix, mission-erideal, 2rad interenterpese
applications, are fuxsier hecawse of the
very broad and mulddisciplimary nature
ol this area.

ARE THERE SIGNIFMANT (S5UEE THAT
INVOLVE WORKFLOW AND DATA
INTEGRITY P WHAT ARE THE Con-
CURRENC r=RELATED ISSUES i WORK-
FLOW RESEARCH, AND HOW 00 THE
IRELIES RELATE TO DATARASE TRANS-
ACTION MAMAGERMENT?
Transaction-management technology
is particulacly adept at contzollmg data
inzegrity hecause of well-understaod
properties of transactions, and well-
understand and generally accepred oor-
roeiness critera based on semalizabilin,
This worked fine to the extent where
extended wansictons experimantes with
selecmve, ver fairhy comstrained, extensions
of ransaction properizs and comecmess
erteria, The issucs were havder wlen
dealing wich management of malodata -
gz comsisteney or consistency of related
dam maraeed in differens darsbeses and
manipalated by different mansactions,
Similar v the ssees with malod aca -
bmse comsistency, management af das
ImEEriny s it o wnrktloa when
workHow aeovigies make updates 1o dif-
ferent dambases oo fnvelve partiEIpALiGn

2&

of different processing enities (endies
thae perfarm the tasks in s worktlow,
including humans and information sys-
temgk. Alss, viewing comsiszent data is
often impormant oo, For example, ifdif-
levent tasks in 2 workflow access gns-
teaner information from the sane o dif-
ferent databases, then o s aswally
expected thar the customer information
abzzined by dilferent masks (and sulse-
quently upslancd) ane consisent, As in e
past, the problem s harder if different
dutabases are handled. Forthermose, 2
task may meed w read customer infor-
meation that is dismributed scross differ-
entdarrbases, Inche distn boamed=<lazabase
world, we knew the jssses involved, Tt
with nonteasactonal msks and process-
iy enbities that do noc supper appro-
priate interfaces fsuch o For Xaecompli-
ant transactions], sddressing the issue of
ddars consizpeney o real challeryre,

Concurrensy control requirements
miay be exprossed as inoworl oy, incer-
warkfow, or independently, =v, a5 a
general invariant. An exangple of aninra-
workflow requirement mav be thac twa
tasks may be done in amw serial order b
nat concurrentdy, An example of an inwer-
workflow requircment iy b thae all
tusks in one warkflow inerance must fol-
low the corresponding (sirmlar) msk in
another workdloow instance (in the mol-
datalase wansactions, this las been called
“nne fransaction execuring in the wake of
another”) The more interesaing set of
requirements is whar we may call, for the
lack of a heter e, P eI -
wrenis.,

For example, if two worklows repra-
sent madical trearment fso-called cliniesl
pachwaysl of dilferent disznses of the
same pacent in the hospital, then the
parient should oo ke scheduled Sor a prao-
cedure ar lab work ar the same dime by
differcnt worklows, Tlhe fsoe becomes
particularly interestng when Seveloping
adaprive workflows, 1§ the patient was

g ereated for cne disease (s managed
by am imstance of a workilow) and iFa new
previosly unknown disease (3 so—called
comorhidicg) is found, 2 new workilow
instance would need o be rigzened oo
support treamment of the seeond disease.
The vwio workTaaw trsmmnces wonld noow
hawe a variesy of interdependencies such
as the seheduling one menioned above,
CHren, o workflow designer oy oo be
able o predics these a prioe, or ge doe so
may b quite comples and sl be ineom-
plete or subject w change.

50 CAN WE USE DISTRIGUTED OF
EXTENDED DATARASE-WANAGEMENT
AND DY STRIBUTED= TRAMSACTION=
BROCESSNG SOLUTIONS 70 B00LE
THESE FROBLEAS P

There have been several effores
start with extended ransaction models
far modeling and, in fewer cases, for
(protorypically) implementing work-
flows. In fact, my firse effore was indeed
an e pr o apply an axtended trans-
action minde] to specity 3 elecomimuani-
cations workllosw.

Mow, [helieve thar although conceps
and wechnigues for transaction manage-
et ane i|:|]:-|:rr|::1-|T, perhaps critical, in
developing WEME: with capabilioes
such as errar handling and recovery, 2n
exrended ranssetion model a3 a whole is
a naggrropriace basis for @ penecal-por-
pose workflow madel. The differences
arve truly fundamenes] for ac et pea
reasons: fuman ieelvement s integral
i a warkflow (and humans den't behave
a5 an information syseem—a DEMS
cion b omasde o behave), and workilow
management i a multidiseiplinary avea,

VVHAT ARE THE FUNDAMENTAL
CHALLERNGES, KEY RESEARCH AREAS,
(R TECHNICAL HURDLES?

O the fundamental level, ander-
sranding of the correctnes critena i sl
lucking. Let us divide the correcmess
IsEe 000 Do CRlegorics smtacte and
semante. Thers are several proflems
even with the smcactical sspects. & work
Movw mewlel mvelves oepically several
coamponenis: 3 workiow map, di beng
manpadated ly workfows, the organiza-
tional madel, et A worklow map, o
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which many models restrict cthemselves,
s the main companent and consiss of
several subcomponents, mehiding con-
el Eloaw invvalving staces af the maks and
dara fow, and corsrraints {For example,
e |-.| ine=), CHeen the Sene of corsecmess
has been limited w0 simply the subset of
conrol-flow isues that can be specificd,
such as regchabality and termimation. The
4RI L part i |:'|i'|.l.|ll'.|l|:.- hard and n=a-
ally applizanon-dependent. Correctnes
involving relacionshipe berween work-
Aowe-miodel components, such as map
and orpanizanonal sowcnire, can Be seen
as a semantc mene aned 1w seldom sudiad.

Having a formal basis iz vsually crivical
with respeect b specibving and proving the
oorreetness of any models in distribooed
compueing and mfermation setems. In
this conresr, we can meake nvo interesnng
sleervations. Many rescarch soucies in
workflow irveolved sarding with a formal
mewlel or language, such as variants of
Ferri nets, Birst-order and remporal logie,
state ansd activity charts, process algpeb,
and so o, In these eases, the challs cnge
has been o avand extending the model
with fearures necded for 2 comprehensve
wirkfow specificaticn that is notdivectly
supported by the bermal besis wio which
vou started. And without dgnificant ex-
tensions, such models have 2 hard time
leing af practical value

The second approach has been {25 with
et venelars aned soree research systems)
o develop a workfow model and 3 spee-
ifcaticn Bnpezre independenty of any
formal model or fanguagz. W hile: these
are rich in expressveness, we find that
only a amall subser of models can be
mapped nt frmal countergacts for sub-
et IE k] rl.:l‘gl'.ll:llﬂh_ an if].[ﬂl:u{" COTTeCr-
ness. Tora gaod extent, this trode-off 15
ot unlike that which faces sofoware vali-
datton. WorkAows autamate arganiei-
ticnal processes—processes help achievs
ohjectves and produces ar serdces of
organizatiens—and itis hard oo fnd 2 sa-
te prgantzabion that does noc change oc
Wioss evironment does not change, For
thiese amel mumeroes other reasons, work-
flows need o be adaprive and supported
by reconfigumble and dynamic WEM Sz,
Thiz iz an area of fertile research, az we
oeed touderstad how o osodel changes

Having a formal basis
is usually critical with
respect to specifying
and proving the cor-
rectness of any models
in distributed com-
puting and information
systems.

and react oo them, Al issues of workfow
miadeling, inchuhing modeling features,
COTPCELess erileria. enacment servioes,
ansl s o, meed o be stodied. Several as-
sumprions made in mostsystems bocome
arvaled o eaey siuabians, resulong in the
need for adaprive workilows, Some of
these sssumptions are that

* yars aspects of workfiow specifi-
ations arg known a prieri o the
workflow designers;

* the cxeoution cowvironment aned all s
components are kaown to the work-
flow designer,

= o WEMA's seheduler con determine
all cxecurion sequences;

= o WEMS hancdles Totl noemal exe-
carion and exceprions; and

*  fulure tvpes and alteroatives w has-
dlz them are known a prior,

Crne aof the most interesting 2nd chal-
lenging feets of workfow technology
iz relarcd oo the invalvemenr of human
participanes, This boas numerous smpli-
caricns, both for humans and for the
VNS This and several other ssees
have been discussed by s mulodiscipli-
nary group of researchers inthe lnal
repart rom the Mational Srisnee Foon-
dation Workshop on Workflow and
Process Automation in Informacan

Syareng Cheep el e g adideoerinies’

T et

Adry FNAL THOUGHTS?

Anineeresting aspect afworkilow wech-
nology s thar much of the serious ressarch
i v kfloss started afier eacly products m
manage simple workilows were having
suocess i the marker. Thae is, the re-
searchers bave not had 2 sgrificant lead
on the praducs and maskes develapeent,
and the scope of sgnificant ineractions
anl callabameons berween ressarchers,
pracritioners, and product developers is
cxcellent, In other words, mueh of the

Soril=June 1393

v dlerived From real-worlid
requircments thar are alvedy enserved,
rather than from imagimed ones.

Bur perhaps the mest inreresting
aspect about workddow for me s i true
mualtidisciplinary nare (see the MSF
warksdhop mentioned abovel. For the
first generation of workflow products,
vendors in several areas (e-nal, doco-
MENT management, imaging, and group-
ware] stepped up o extend thede prod-
uers, Mow, vendors in several ocher
markers (the Interner, the Objecr Be-
quest Broker, DEMS, and transaction
processing] are poised w joi.

Sawwith the mélangs of vendors with
different roows in the worklow mar-
ketplace, workflow research attraces

resezrch can

interest and contsiburions feom many
traditional research areas, including
datbase-management and information
systems, distributed systems, software
prosess and software enginecrng, com-
purer-supported conparative worlk, or-
panizational science, qualivavive amd
formal mechods and medeling, man-
agement information systems, amd
human -computer interaction.

Fram o somewhar broader perspective,
| eepect char thers will be moreasimg inger-
activa and integration bevween twos weeli-
nologies that are currently independent:
coordination or worklow, eallaboration,
and infarmation managemens [eovering
hereragenaoas digial media), Sacha wech-
nology mtzgragon will peoar dee oo che
need v support mvany comples activities
mvolvng complex buman-and-mbforma
La-sysien interzetions and caplaitanon
af large and heterogeneons mformation,

A the sme tne, theee ace maore Iun-
damental research questions related o
gich o eonvergence, MAF's Bnowledge
and Dstribuced Intelligence mitiative
CheepsArewal dsf penSod A pa ey

Fobleat VRS ey b seems o of

far o context for investiganing some of
shess, WORE OWaorkflow and Proces:,
Dpppe A B ex g el Ao, an WEF-
sponsored resource and repository, and
the new ACM conlerence on wark ac-
tivity coordination and collaboration
fapongored by four 51080 are expeeed
o prowide an amractive forum For fos
LEEing IMare inkeraction,
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