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.bstr
ct
Bhe perspective of modeling Cnowledge in �rtifici	l
Intelligence is th	t these models 	re eDu	l to the
Cnowledge itself EeFgF eDu	te the m	p with the
territor.*F Bhis encoding view tre	ts Cnowledge 	s if
it were prim	ril. ver+	l 	nd 	ssumes th	t ver+	l
concepts themselves c	n +e repl	ced +. descriptions
of conceptsI	s if 	 +od. of descriptions 	nd neur	l
c	tegoriJ	tions were eDuiv	lent mech	nisms for
gener	ting +eh	viorFK"L Bhis p	per descri+es 	  
num+er of concepts 	round the notion of
Msitu	tedness12 situ	ted cognition: situ	ted 	ction:
situ	ted le	rning: 	nd the concept of 	utopoiesis 	s
	n org	niJing principleF Situ	tedness ch	nges the
w	. we thinC 	+out how Cnowledge is cre	ted
Ele	rning* 	nd 	pplied E	ction*F In this light
Cnowledge m	n	gement ch	nges its me	ning from
m	n	ging the Cnowledge of 	n org	niJ	tion to
m	n	ging the situ	tion in which le	rning h	ppensF
Poll	+or	tion 	nd p	rticip	tion +ecome the Ce.
m	n	gement principlesF In this p	per we propose th	t
4r	hms E4usiness 5e-design �gent-+	sed Solistic
Modeling S.stem*: 	n 	ctivit.-+	sed multi-	gent
modeling environment: 	llows us to model Cnowledge
in situ	ted 	ctions 	nd le	rning in hum	n 	ctivitiesF

Introduction

In �n �rticle on Mr. Mich�el. H�mmer in the W�ll Street
Jo:rn�l1/ the following is st�ted: After BPD h�s died/ d:e
to l�rge sc�le f�il:re/ there will be � new m�n�gement f�d.
This new f�d is c�lled "Knowledge M�n�gement."
In this s�me �rticle/ Mr. H�mmer �dmits th�t he h�s m�de
� mist�ke. His mist�ke is/ �s he st�tes: "I forgot �bo:t the
people." After m�king millions of doll�rs/ �nd m�ny
tho:s�nds of people being l�id-off he �dmits th�t BPD
forgot th�t people �re import�nt in � work system.[2] O:r
fe�r is th�t we will see history repe�ted. Once m�n�gement
st�rts to embr�ce knowledge m�n�gement we fe�r th�t/
�g�in/ we forget �bo:t the people.
Knowledge c�nnot be disembodied from the people �nd
the sit:�tion. In this p�per we first disc:ss fo:r concepts
th�t �re centr�l to the notion of sit:�tedness. Sit:�tedness
ch�nges the w�y we think �bo:t how knowledge is cre�ted
(le�rning) �nd �pplied (�ction)/ �nd m�n�ged. In this light
knowledge m�n�gement ch�nges its me�ning from
m�n�ging the knowledge of �n org�niz�tion to m�n�ging
the sit:�tion in which le�rning h�ppens. Coll�bor�tion �nd
p�rticip�tion become the key m�n�gement principles. We
propose th�t Br�hms (B:siness De-design Agent-b�sed
Holistic Modeling System)/ �n �ctivity-b�sed m:lti-�gent

                                                       
1 ANext Big Thing_: De-Engineering C:r:s T�ke Steps to Demodel Their
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modeling environment/ �llows :s to model knowledge in
sit:�ted �ctions �nd le�rning in h:m�n �ctivities.2

Peo�le 
nd Knowledge

We propose in this disc:ssion th�t we sho:ld p:t people in
the center. People �re the most import�nt �sset in �n
org�niz�tion. D�n der Spek �nd Spickervet write:
dKnowledge [e] en�bles people to �ct �nd to de�l
intelligently with �ll �v�il�ble inform�tion so:rces.f[3]
We go one step f:rther �nd s�y/ knowledge is embodied in
the pr�ctice of people. Knowledge does not exist witho:t pr
�ctice. Pr�ctice does not exist witho:t �ction. We c�nnot
disembody knowledge/ we c�n only m�ke � represent	tion
of the Cnowledge of � person whom h�s evolved his or her
knowledge in pr�ctice. However/ eh:�ting � represent�tion
of knowledge with knowledge is like eh:�ting � m�p of
New York City with New York City itself. H�ving � m�p
of New York City does not �llow :s to :nderst�nd why the
c:lt:r�l �rt-center is in Soho/ �nd why the the�ter district
is centered �ro:nd Time Sh:�re. If we wo:ld like to
ch�nge these c:lt:r�l centers in �ny w�y the m�p will not
be eno:gh to go on. A sit:�ted view is th�t we need to
:nderst�nd more �bo:t the people �nd the �ction in these
c:lt:r�l centers. This is � view th�t ch�nges how we think
�nd m�n�ge the concept of knowledge in org�niz�tions. A
sit:�ted view of knowledge m�n�gement st�tes th�t the
concept of m�n�ging knowledge is :seless if we don_t
h�ve �n org�niz�tion with people. People �re the
dc�rriersf of knowledge.

Situ
ted Cognition

Sit:�ted cognition is � new field in cognitive science th�t
h�s m:ddied o:r "knowledge" w�ters [4][5]. Situated
cognition does not eh:�te knowledge with descriptions     
(�k�. d symbolic represent�tionsf) of knowledge. The
theory of sit:�ted cognition cl�ims th�t h:m�n knowledge
is dyn�mic�lly reconfig:redj�s percept:�l motor coord-
in�tion [ 6]/ d:ring tr�ns�ctions in �n environment [k]/ 
within the personls conception of context �s � soci�l �ctor. 
[8] Sit:�ted cognition s:ggests th�t h:m�n knowledge 
does not consist of p�ttern descriptions th�t �re encoded in 
the br�in (i.e./ verb�lly modeled in the br�in like fr�mes 
or r:les in � knowledge b�se). Sit:�ted cognition stresses 
wh	t people conceive �nd how this rel�tes to their    
physic�l �nd soci�l coordin�tion of �ctivities �nd �ctions. 
Sit:�ted cognition stresses knowing in

 
�ction

 
[k]jre-

perceiving/  re-conceiving/  �nd  re- coordin�ting
 

while
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cting.  In  this  sense/  �  personls knowledgejw�ys
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c�tegorizing  �nd  coordin�ting
                                                       
2 Br�hms is being developed �t NYNEX Science & Technology/ in

coll�bor�tion with the Instit:te for Dese�rch on Le�rning.

beh�viorjis dyn�mic�lly reconfig:red �nd c�nnot be seen
�s things existing independently of �n inter�ction or
environment. Knowledge descriptions c�n be stored in �
model/ b:t knowing is sit:�ted.
How then c�n we disembody knowledge from the �ctor
�cting in � sit:�tionm If knowledge does not exist o:tside
of the sit:�tion/ how then c�n we m�n�ge knowledgem We
sho:ld view m�n�gement �s not only m�n�ging processes/
b:t �lso m�n�ging the sit:�tions in which people �ct. nor
ex�mple: In rethinking how the to elimin�te errors on
order forms/ we not only need to rethink the s�les process/
b:t �lso how the s�les represent�tive �nd the engineering
m�n�ger c�n coll�bor�te better in their �ctivity of solving
the errors th�t �re being introd:ced (e.g. �ss:ming th�t �
process re-design �lone will elimin�te �ll errors is wishf:l
thinking). We need �) to n:rt:re the sit:�tion/ b) view
m�n�ging knowledge �s the �bility to m�n�ge the le�rning
sit:�tion/ �nd c) view knowledge �s something th�t only
exists when people c�n �ct in � w�y th�t �llows them to
inter�ct/ coll�bor�te �nd le�rn. Depe�ting � t�sk witho:t
le�rning is merely �n inform�tion process/ or � non-
knowledge intensive process. Acting is cre�ting
knowledge �nd th:s le�rning �t the s�me time. It is not
exec:ting � description of knowledge/ like �n inference in
� r:le b�se. Acting is knowledge cre�tion in �ction.

Situ
ted .ction

Sit:�ted Action defines �ctions �s �lw�ys being t�ken in
the context of concrete circ:mst�nces. nrom this/
S:chm�n concl:des th�t �ctions �re never pl�nned in the
cognitive science sense. [ 9] S:chm�n h:estions th�t pl�ns/
�s represent�tions of �ction/ �re the b�sis for t�king �ction
in p�rtic:l�r sit:�tions. The key ide� is th�t �nim�l
beh�vior is not �s strictly seri�l/ from perception to �ction
or from pl�n to �ction/ �s �rchitect:res b�sed on
inst�nti�ting beh�vior descriptions s:ggest. Perceptions
�nd �ctions develop togethero pl�ns �re re-conceived �s
�ction is �lre�dy occ:rring. Yes/ there �re levels of
"thinking wh�t to do" �nd then doing it/ b:t these levels
�re �ll th�t we h�ve in models b�sed excl:sively on
descriptions of the world �nd beh�vior. Wh�t is left o:t is
how concept:�l re-coordin�tion ch�nges how we see the
world �nd how we :nderst�nd o:r pl�ns/ in the very
process of moving. Models of pl�ns �re reconstr:cted
retrospectively/ �nd filter o:t the sit:�tedness of the
�ctions being t�ken. Actions �re inherently sit:�ted/ �nd
therefore �lw�ys in some respect �d hoc or improvised.
This view of h:m�n beh�vior/ �ctions �nd pl�ns cre�tes
the need to rethink the :se of models of knowledge in
sit:�tion-specific �ctivities. On � l�rger sc�le it t�kes into
h:estion the �bility to m�n�ge people_s �ctivities thro:gh
the modeling of their knowledge. S:chm�n proposes �n
�ltern�tive �ppro�ch to knowledge m�n�gement. The �im
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is not to cre�te form�l models of people_s knowledge �nd
�ctions/ b:t dto explore the rel�tion of knowledge �nd
�ction to the p�rtic:l�r circ:mst�nces in which knowing
�nd �cting inv�ri�bly occ:r.f[9]

Situ
ted !e
rning

Sit:�ted Le�rning defines le�rning �s � sit:�ted �ctivity
within the process of dle�rning while doing.f Centr�l to
this  notion  of  le�rning  is  the  process  of  legitimate 
peripher	l p	rticip	tion . This is the process by which �
newcomer becomes p�rt of � comm:nity of pr�ctice.
Legitim�te peripher�l p�rticip�tion t�kes � deeper look �t
	pprenticeship �s � w�y to �bsorb the knowledge/ �nd pr�
ctices of the comm:nity. The import�nt notion is th�t in 
order for � newcomer to p�rticip�te the comm:nity h�s to 
legitimize the p�rticip�tion of the newcomer in the
�ctivities. The concept Aperipher�l_ does not imply th�t the
newcomer st�ys on the bo:nd�ry of the �ctivity/ b:t
inste�d it me�ns becoming p�rt of the comm:nity of
pr�ctice (e.g. � f:ll pr�ctitioner) is � cyclic development�l
process th�t is soci�lly b�sed. dThe person h�s been
correspondingly tr�nsformed into � pr�ctitioner/ �
newcomer becoming �n old-timer/ whose ch�nging
knowledge/ skill/ �nd disco:rse �re p�rt of � developing
identity.f [10]
This notion of le�rning ch�nges how we might think of �
le�rning org�niz�tion. Cre�ting � le�rning org�niz�tion is
� by-prod:ct of �llowing people to be legitim�te peripher�l
p�rticip�nts in the comm:nities of pr�ctice within �n
org�niz�tion. The notion of le�rning by dlistening to
storiesf is ch�nged to dp�rticip�ting in the cre�tion of the
storiesf/ i.e. being sit:�ted within the �ctivity/ �s opposed
to he�ring �bo:t it post mortem. D�n der Spek �nd
Spickervet write: dAn import�nt �spect of knowledge
m�n�gement is improving �n org�niz�tion_s le�rning
c�p�bility.f [g] In the view of sit:�ted le�rning/ knowledge
m�n�gement becomes the m�n�gement of the process of
legitim�te peripher�l p�rticip�tion.

.uto�oiesis

A:topoiesis is � concept from the field of biology.
A:topoiesis/ org�niz�tion/ str:ct:re �nd �:tonomy �re fo:r
concepts th�t �re very m:ch rel�ted. M�t:r�n� �nd D�rel�
describe �:topoietic systems �s follows: "The most striking
fe�t:re of �n �:topoietic system is th�t it p:lls itself :p by
its own bootstr�p �nd becomes distinct from its
environment thro:gh its own dyn�mics/ in s:ch � w�y th�t
both things �re insep�r�ble. Living beings �re
ch�r�cterized by their �:topoietic org�niz�tion. They differ
from e�ch other in their str:ct:re/ b:t they �re �like in
their org�niz�tion." [11] Another import�nt �spect in
biology is the f�ct th�t living beings �re "�:tonomo:s."

M�t:r�n� �nd D�rel� propose th�t the mech�nism th�t
m�kes living beings �:tonomo:s is �:topoiesis. They then
go on to s�y th�t if we w�nt to :nderst�nd living beings we
need to :nderst�nd the org�niz�tion th�t defines them �s
�n unit..
Wh�t we_d like to propose is th�t we look �t �n
org�niz�tion in � comp�ny (or the comp�ny �s � whole) �s
�n �:topoietic system. It might be :sef:l/ �s in descriptive
�n�lysis/ to bre�k the world into p�rts/ b:t in dyn�mic
systems/ �s in biologic�l �nd soci�l processes/ p�rts do not
h�ve s:ch �n existence independent of their
inter�ction.[12] M�t:r�n� �nd D�rel� st�te th�t the only
prod:ct of �n �:topoietic system is itself/ with no
sep�r�tion between prod:cer �nd prod:ct/ �nd the being
�nd doing of the org�niz�tion. We c�n s�y the s�me for �n
org�niz�tion of people in � comp�ny. An org�niz�tion in �
comp�ny c�n be looked �t �s trying to s:st�in itself. In th�t
w�y the only prod:ct is the org�niz�tion itself. An
org�niz�tion only exists when it is in �ction/ i.e. the being
�nd doing of �n org�niz�tion is insep�r�ble. We c�ll this �
hum	n 	ctivit. s.stem.[1g]
This view of � comp�ny �s �n �:topoietic org�nism c�n
bring :s closer to viewing the people �s the most
import�nt :nits of the str:ct:re. A:topoietic org�niz�tion
c�n be �tt�ined by m�ny different components. As
M�t:r�n� �nd D�rel� s:ggest/ only cert�in components
possess the right ch�r�cteristics for cre�ting � :nity. The
s�me c�n be s�id for people in h:m�n �ctivity systems.
The "components" in � h:m�n �ctivity system �re people.
nrom this it sho:ld be cle�r th�t �n org�niz�tion of people
c�n only s:st�in itself if the people (:nits) �ct/ coll�bor�te/
le�rn �nd evolve �s �n :nity in �ction. Sep�r�ting the
knowledge from the people is impossible in the view of
�:topoiesis/ bec�:se it tries to sep�r�te the knowledge of
people from the inter�ction of people/ �nd therefore from
the �:topoietic dyn�mics.

M
n
ging the 
ctivity

Sit:�tedness ch�nges o:r view of knowledge/ le�rning/
�nd org�niz�tions. Cre�ting models of the knowledge
intensive processes of �n org�niz�tion m�y le�d :s to �
description of the problem solving processes. Wh�t
sit:�ted cognition p:ts into h:estion is whether we c�n
eh:�te these models to knowledge/ �nd whether we c�n
c�ll cre�ting m�n�gement processes �ro:nd these
descriptions of knowledge intensive processes knowledge
m�n�gement. A sit:�ted �ppro�ch st�tes th�t we �re �ble
to m�n�ge knowledge �nd le�rning by :nderst�nding the
�ctivities th�t �re c�rried o:t within the org�niz�tion�l
processes. Knowledge m�n�gement is m�n�ging the
�ctivities th�t people eng�ge in.
Knowledge is cre�ted/ �nd le�rning t�kes pl�ce d:ring the
�ctivity of p�rticip�ting. nor ex�mple/ in the morning
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coffee meeting where � m�n�ger �ssigns new cobs for the
d�y to the technici�ns/ there �re disc:ssions �ro:nd the
problems th�t were f�ced the d�y before. One technici�n
expl�ins why he co:ldn_t finish � cert�in cob/ �nd th�t he
h�s to go b�ck �nd finish it tod�y. This ch�nges the w�y
the m�n�ger �ssigns the other cobs of the d�y/ bec�:se he
c�nnot �ssign � new cob to him. In � scen�rio like this/
wh�t m�kes the m�n�ger re�ct in this specific w�ym Why
not c:st give the cob to the next g:ym This is knowledge in
�ction. There is no fixed pl�n or set of pl�n fr�gments th�t
gener�te �ll �spects of the m�n�ger_s cob �ssignment
decisions. Some �spects �re improvisedo some might
reh:ire re-conceiving how �ssignments �re m�de. The
m�n�ger pl�ns in �ction. The �bility to re�ct to the
sit:�tion is knowledge cre�ted in �ction. We might model
the m�n�ger_s problem solving process in this sit:�tion/
b:t the next sit:�tion will be c:st � little different �nd
cre�te � different inter�ction/ different stories to be told/
different people to spe�k :p/ s:ch th�t the m�n�ger comes
:p with � different pl�n. In tr�dition�l pl�nning models/
�ll s:ch re-conceptions �re modeled �s re-�ssembly of
existing descriptions. Sit:�ted cognition s:ggests th�t the
person c�n �ppe�l to more: to other mod�lities of   
concept:�liz�tion (im�gery/ sense of timing) [14] �nd to
emotion�l v�l:es. [1i]  Wh�t  �bo:t  the  le�rning  th�t  t�kes
pl�ce in this sit:�tionm It t�kes too m:ch sp�ce to write �
bo:t �ll the possible le�rning sit:�tions th�t t�ke pl�ce in
this morning coffee �ctivity/ b:t we c�n �ll im�gine wh�t
it is th�t the people in this meeting will le�rn from this sit
:�tion.
Inste�d/ wh�t the c:rrent/ most prev�lent/ view of
knowledge m�n�gement will drive to do is re-engineer
�w�y the morning coffee meeting/ bec�:se it is d� w�ste of
timef/ �nd develop � knowledge-b�sed system th�t �ssigns
the cobs for the d�y for the m�n�ger. Wh�t is not
:nderstood is wh�t is lost with s:ch � sol:tion/ let �lone
the f�ct th�t � knowledge-b�sed system does not h�ve the
�bility to re�ct to the �ctivity-specific context. The
dyn�mic sit:�tion th�t constit:tes the �ctivity is p�rt of �n
�:topoietic system. The knowledge th�t is :sed within this
�ctivity does not exist o:tside of it. In other words/ the
knowledge is in the dyn�mics of the sit:�tion. Elimin�ting
the possibility for this sit:�tion to t�ke pl�ce elimin�tes the
cre�tion of this knowledge/ �s well �s the sit:�ted
le�rning. In contr�st/ if we :nderst�nd the dyn�mics of the
�ctivity we :nderst�nd th�t ch�nging it will ch�nge the
knowledge �nd the le�rning. If we h�ve � w�y of
:nderst�nding the dyn�mics of �n �ctivity we will h�ve �
better w�y to m�n�ge the knowledge �nd le�rning.
Wh�t we propose is th�t knowledge m�n�gement is not
c:st �bo:t modeling problem solving �nd expert
knowledge. Knowledge m�n�gement is �lso �bo:t
modeling the dyn�mics/ soci�l �nd cognitive/ of � h:m�n
�ctivity system. In the next section/ we propose �n �ctivity-
b�sed modeling technih:e th�t �llows :s to investig�te

dyn�mic �ctivities in which gro:ps of people comm:nic�te
�nd coll�bor�te to perform � cert�in t�sk. Activity-b�sed
modeling helps :s to :nderst�nd the sit:�tedness of
people_s knowledge in �ctivities.

?r
hms # 
n 
ctivity#b
sed multi#
gent dyn
mic
modeling environment

Br�hms is � m:lti-�gent sim:l�tion fr�mework for
modeling work pr�ctice/ incorpor�ting st�te-of-the-�rt
methods from �rtifici�l intelligence rese�rch �nd insights
�bo:t work �nd le�rning from the soci�l sciences.[16]
Br�hms w�s developed for :se in work systems design/
instr:ction/ �nd �s � l�ng:�ge for softw�re �gents:
Br�hms models consist of gro:ps of �gents with context-
sensitive/ inter�ctive beh�viors. Agents �re loc�ted/
mobile/ �nd h�ve knowledge �nd ch�nging beliefs. Cro:ps
m�y define cob f:nctions/ te�ms/ people �t � cert�in loc�
tion/ or people with cert�in knowledge �nd beliefs.         
Br�hms en�bles modeling 	ctivities of people d:ring the
d�yjhow people spend their timejemph�sizing inform�
tion processing/ comm:nic�tion in different mod�lities     
(phone/ f�x/ voice m�il/ f�ce-to-f�ce/
d�t�b�ses)/ �nd loc�tion-specific inter�ction (meetings/
ch�nce convers�tions/ te�mwork). Th:s/ Br�hms �llows
modeling  	 communit . of pr	cticej � gro:p of people
who p�rticip�te in some sh�red/ choreogr�phed
inter�ction/ :s:�lly involving coll�bor�tion between
individ:�ls with different roles �nd experience.
Br�hms combines  the f:nction �l perspective  of  +usiness
process models (orders/ org�niz�tions/ roles/ prod:ct flow)
�nd the knowledge perspective of cognitive process 
models (tr�nsform�tion of represent�tions/ flow �nd
stor�ge of inform�tion/ error detection �nd problem
solving) with models of �ctive obcects (e.g. f�x m�chines/
workflow systems).
Br�hms models �re designed to m�ke soci�l processes
visible by incorpor�ting soci	l Cnowledge jwh�t people
know �bo:t e�ch other/ relev�nt to �ssigning cobs/ getting
�ssist�nce/ �nd prioritizing work.
Br�hms models incorpor�te generic protocols �nd obcects/
s:ch �s comp:ter termin�ls/ phones/ �nd f�x m�chines/
�nd how to eng�ge in � f�ce-to-f�ce convers�tion.
Th:s/ Br�hms models provide � holistic perspective on
how worC gets done / emph�sizing inform�l/ soci�l/
circumst	nti	l pr�ctices (r�ther th�n policies or
proced:res)/ while incorpor�ting st�nd�rd dt�sk flowf
views �nd prod:ctivity st�tistics.

$ow is ?r
hms diBBerent Brom other current
Cdistributed .ID or 
gent simul
tionsE

In Br�hms one models wh�t �gents do d:ring � d�yj
	ctivitiesjnot c:st t�sks .[1k][18] Activities model scoped
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focus of 	ttention/ s:ch th�t different dconcernsf m�y be �
ctive �t one time. D�ther th�n viewing �ctivities �s proced
:re c�lls/ every �ctivity on � c:rrent hier�rchic�l p�th rem
�ins �ctivejc:st �s � person is sim:lt�neo:sly conversing 
with � colle�g:e/ �ttending � meeting/ on � b:siness trip/ 
representing �n employer/ p:rs:ing � c�reer/ being � 
citizen/ etc. E�ch level of �ctivity est�blishes the context 
for wh�t is noticed in the environment/ how beliefs �re 
modified/ how work is prioritized/ �nd how
comm:nic�tion occ:rs. Activities define wh�t problems
need to be solvedo go�ls �nd t�sks �rise in the context of
�ctivities.
nor ex�mple/ in Br�hms models one might represent th�t
wh�t �n �gent does between 9 �nd 10�m is h:ite different
from the h�bit:�l pr�ctice �t 4:g0pmjeven tho:gh the
�gent is doing the s�me dcob.f Simil�rly/ � worker might
eng�ge in the �ctivity of � coffee meeting/ �t which time �
s:pervisor h�nds o:t the d�ys_ cob �ssignments �nd
workers bring :p problems th�t occ:rred the previo:s d�y.
Th:s/ problems �re �rtic:l�ted �nd resolved in the context
of �ctivities. This context est�blishes wh�t inform�tion is
conveyed by whom/ who p�rticip�tes in problem solving/
�nd wh�t �ctions �re �v�il�ble. Activities/ :nlike t�sks/ do
not h�ve well-defined go�ls/ whose �ccomplishment by
definition termin�tes the t�sk (e.g./ dbeing � comp:ter
scientistf h�s no well-defined termin�tion condition �t
which point we co:ld s�y th�t the obcective h�d been
re�ched).

$ow is ?r
hms rel
ted to Fnowledge 
c*uisitionE

Most knowledge �ch:isition efforts �re foc:sed on problem
solving: The re�soning involved in pl�nning/ designing/
di�gnosing/ controlling some system in the world. S:ch
re�soning reh:ires d�t� which is g�thered from instr:
ments by �sking other �gents. Models of pr�ctice pl�ce re�
soning in context: Br�hms models �gent beh�vior r�ther 
th�n only inferences. Nevertheless/ st�nd�rd knowledge �
ch:isition technih:es �re :sef:l: Observ�tion/ interviews/ 
scen�rio definition/ �nd c�se �n�lysis.
A simple ex�mple is ill:str�tive. In developing � medic�l
di�gnostic expert system/ one might �sk the physici�n
wh�t kinds of p�tients he or she sees/ wh�t inform�tion is
:sed/ etc. In developing models of pr�ctice/ one wo:ld
st�rt with h:estions like: Where do yo: workm Wh�t time
do yo: st�rt working e�ch d�ym Wh�t do yo: do firstm Is
yo:r sched:le different d:ring the weekm  Whom do yo:
work withm How do yo: comm:nic�te with other people
�nd wh�t kinds of convers�tions do yo: h�vem

A typic�l Br�hms model c�pt:res � d�y in the life of some
m�in ch�r�cter in � comm:nity of pr�ctice/ or perh�ps
some key coll�bor�tive event in development of � work
prod:ct. To m�ke the modeling m�n�ge�ble/ one thinks in
terms of writing � pl�y: There is � st�ge/ m�in ch�r�cters/
� point of view/ �nd prob�bly some clim�x scene. nor
ex�mple/ in o:r most el�bor�te model/ the clim�x is �
three-w�y conference c�ll by which � dt:rf coordin�torf
brings together � service technici�n �t � c:stomer site �nd
�nother cr�ftsm�n in the centr�l office.
Models of pr�ctice incl:de the lowest level t�sks of �
corresponding b:siness process model/ b:t omit the
cognitive modeling level of re�soning �nd c�lc:l�tion one
might find in � typic�l expert system. nor ex�mple/ we
might model � person �s filling o:t � form/ b:t not
indic�te the inferences necess�ry to do this. The
inform�tion reh:ired to fill o:t the form �nd the ch�nges
to the form �re only modeled to the extent necess�ry to
represent wh�t triggers or modifies �nother person_s
�ctivities. Especi�lly/ we model inform�tion �nd t�sks th�t
might be in error or prod:ce error. B:t the distinction is
s:btle: A Br�hms model might represent the specific
inferences by which � s:pervisor prioritizes the d�y_s work
�nd �ssigns cobs to p�rtic:l�r workers.  Unlike in �n expert
system/ the sim:l�tion of this dsched:ling t�skf might
incl:de �n interr:ption by � co-worker/ �n in�bility to log
onto the comp:ter d�t�b�se/ r:nning o:t of time/ copying
inform�tion to p�per/ etc.
In s:mm�ry/ Br�hms models �re not �s det�iled �s models
of cognitive skills/ nor �re they �s gener�l �s f:nction�l
models of b:siness processes. They do not describe c:st
wh�t people �re s:pposed to �ccomplish (f:nction�l
tr�nsform�tions of m�teri�ls)/ nor do they describe the
intric�te det�ils of re�soning or c�lc:l�tion. However/
Br�hms models describe people_s sit:�ted �ctivities/
coll�bor�tion/ �nd inter�ction. In short/ Br�hms models
h:m�n �ctivity systems.

+e�resent
tion !
ngu
ge Iet
ils

The most centr�l represent�tion�l :nit in Br�hms is c�lled
� worCfr	me (nig:re 2)/ � sit:�tion-�ction r:le consisting
of preconditions (wh�t the �gent m:st believe to be tr:e)/
�ctions/ detect�bles (wh�t f�cts in the world might be
noticed/ with wh�t prob�bility �nd when d:ring the
�ctions)/ �nd conseh:ences (ch�nges to the world or this
�gent_s beliefs th�t res:lt). Workfr�mes �re org�nized
hier�rchic�lly into �ctivities. Actions in � workfr�me m�y
be primitive (c:st indic�ting � n�me/ d:r�tion/ �nd
priority) or composite (�nother �ctivity). Primitive �ctions
�lso incl:de movement to �nother loc�tion �nd
comm:nic�tion (described below). Conseh:ences �nd
�ctions �re ordered �nd interle�ved. petect�bles m�y be
indic�ted �s dimp�ssesf th�t interr:pt the workfr�me or �s

Cognitive 
Mode) 


infe�en�e�

���ine�� 
��o�e�� 
Mode) 


f�n�tion��

������ 
Mode) 


��tivitie��

Jigure K  Del�tion of Br�hms to other models of work.
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dend conditionsf th�t end the workfr�me or its
encomp�ssing �ctivity.
Workfr�mes �re inherited by �gents from �ll gro:ps to
which they belongo gro:ps m�y belong to other gro:ps.
Priorities �llow workfr�mes to interr:pt e�ch other or
c�rry o:t specific �spects of � more gener�l protocol. nor
ex�mple/ workfr�mes �t the d�ll gro:psf (top) level specify
how to :se � telephone �nd h�ve f�ce-to-f�ce
convers�tionso these h�ve intermedi�te priority.
Workfr�mes th�t trigger convers�tions �re most specific
�nd h�ve the lowest priority. Workfr�mes th�t specify
wh�t to s�y d:ring cert�in kinds of convers�tions h�ve the
highest priority. By this simple scheme/ it is possible for
one �gent to initi�te � convers�tion �nd for the responder
to drememberf something he w�nted to tell the first �gent
when he c�lledo th:s � give �nd t�ke m�y ens:e.
Bhoughtfr	mes model �gent re�soning �bo:t implic�tions
of beliefs/ le�ding to ch�nges in wh�t they do next (th:s �
distinction is dr�wn between d�ction r:lesf �nd dthinking
r:lesf) Tho:ghtfr�mes t�ke no time/ �nd �re simil�r to
r:les in � r:le-b�se.
Ch�nges to beliefs m�y occ:r by virt:e of: bro�dc�st (e.g./
spe�king o:tlo:d)/  tr�nsfer from �gent (telling or �sking)/
tr�nsfer from obcect (e.g./ re�ding � d�t�b�se or � f�x)/
detect�bles/ �nd conseh:ences. Activities �re sp�ti�lly-
dependent:

 loc	tion go	ls c�:se �n �gent to move to � loc�tion
when � workfr�me is en�bled (e.g./  dMove to
loc�tion X.f)

 loc	tion preconditions  depend on �gent loc�tion
(e.g./ dIs the c:rrent �gent �t loc�tion Xmf)

WorFBr
meL WI+M#N.K#MOI#SMCNIPO

Pre#conditionsL
loc�ted �t c:stomer floor
h�ve wire
h�ve c�ck
h�ve tools
c:stomer is �w�re of yo:r presence

.ctionL wire end section & inst�ll c�ck

Ietect
blesL
c�ck wrong or broken (prob�bility 10q)/ �ction: imp�sse

Conse*uencesL
c�ck inst�lled (f�ct & belief)
end section wired (f�ct & belief)
need to t�lk to TC �bo:t over�ll test (belief)

Jigure 4 Ex�mple of � workfr�me/ written inform�lly.

Obcects embody stored inform�tion �bo:t the world/
modeled �s the dbeliefsf of the obcect  (e.g./ � d�t�b�se).
9	ctfr	mes model obcect beh�vior/ incl:ding wh�t they
detect �nd how they ch�nge st�te. Obcect inst�nces m�y be
cre�ted by �n �ction (e.g./ f�x tr�nsmission cre�tes � p�per
copy �t the receiving st�tion).
n�cts �re �n e�gle-eye view-from-nowherejthe o:tsiderls
view of the sim:l�tion/ for ex�mple/ the st�te of
telephones/ loc�tion of �gents/ etc. petect�bles specify
wh�t f�cts �n �gent might detect d:ring the �ction of �
workfr�me. Beliefs �re propositions �gents believe �bo:t
obcects (st�te of the world) or other �gents.
A comm:nic�tion m�y involve �sking or telling. A
comm:nic�tion m�y be from �n �gent or obcect to �
specific �gent or obcect/ � gro:p of �gents/ � cl�ss of
obcects/ or m�y be � bro�dc�st. nor ex�mple/ � f�ctfr�me
for the f�x obcect bro�dc�sts to every �gent within
geogr�phic�l proximity th�t � f�x h�s �rrived.
Br�hms c:rrently models geogr�phy in � r:diment�ry w�y/
consisting of regions/ b:ildings/ �nd their connections.
p:r�tion of movement is simply proportion�l to dist�nceo
for convenience movement between non-connected
loc�tions t�kes no time.
In gener�l/ descriptions of �ctivities �re �ssoci�ted with
gro:ps. In pr�ctice/ there m�y only be one member of �
gro:p in � given workpl�ce (e.g./ one dphysici�n_s
�ssist�ntf in � medic�l c�re mod:le) or roles m�y be
highly differenti�ted (e.g./ the role of the dphysici�n in
ch�rgef).  pepending on the p:rpose for b:ilding the
model/ models m�y represent:

 p�rtic:l�r people (pr. Axelrod in Dedwood City)/
 types of people (d�n HMO physici�n �t

C�reCoodf)/ or
 p�stiches (d� typic�l n:rse/ p�tterned �fter Mr.

Deno �t S�n Jo�h:in D�lleyf).
Agents th�t �re not centr�l to the work being modeled m�y
be modeled �s �n individ:�l representing � gro:p. nor
ex�mple/ �n �ggreg�te dc:stomerf for � workgro:p co:ld
gener�te orders.

Conclusion

In this p�per we h�ve presented � different view of
knowledge m�n�gement. We m�ke �n �rg:ment th�t those
who �re responsible for cre�ting this new m�n�gement
field sho:ld not forget �bo:t the peoplejthe most
import�nt �sset of �n org�niz�tion. We �rg:e th�t
knowledge is sit:�ted in the �ctivities of people/ �nd
c�nnot be disembodied from the sit:�tion. We �lso �rg:e
th�t le�rning is sit:�ted in �ction/ �nd th�t cre�ting �
le�rning org�niz�tion sho:ld be � by-prod:ct of the
m�n�gement of legitim�te peripher�l p�rticip�tion. L�st/
we present Br�hms/ �n �ctivity-b�sed modeling
environment. Activity-b�sed modeling is � new modeling
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p�r�digm for knowledge m�n�gement th�t differs from
tr�dition�l knowledge modeling. Br�hms models foc:s on
the coll�bor�tion/ comm:nic�tion �nd sit:�tion in the
d�ily �ctivities of people in org�niz�tions. In Br�hms we
c�n model comm:nities of pr�ctice/ �nd the sit:�ted
knowledge of the people in them. We propose th�t f:rther
rese�rch be done to investig�te whether �ctivity-b�sed
modeling c�n specific�lly be :sed to model knowledge in
�ction/ which will help :s to better m�n�ge the knowledge
�nd le�rning in �n org�niz�tion.
Br�hms exists �s � prototype developed in C2 on � SUN
workst�tion/ �nd Dis:�l B�sic on the PC. The system h�s �
:sef:l/ b:t r:diment�ry interf�ce/ editor/ �nd
tr�cebdeb:gging p�ck�ge. C:rrent work incl:des
comp�r�tive st:dies of tools �nd explor�tory :se on client
procects. The n�me dBr�hmsf st�nds for dB:siness
Dedesign Agent-b�sed Holistic Modeling System/f b:t it
�pplies to �ny h:m�n �ctivity system.
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