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Line-of-business applications and contact 
and activity management applications have 
developed  independently of each other. 
To integrate the two aspects of business 
communications, we need certain information 
structures with specific  behavior that can be 
used by developers  building either kind  of 
application. The San  Francisco" frameworks 
provide us with the opportunities to develop 
these common  business frameworks and make 
them available to other application developers. 
A set of object classes  is described that provide 
a base for knowledge applications for  use with 
San  Francisco. 

E nterprise  computing  has historically been jus- 
tified by displacing people  from  business  ac- 

counting  functions. The resulting  line-of-business 
(LOB) applications  today are typically mature,  inte- 
grated systems. 

In the 1990s, development  has  been increasingly fo- 
cused on communication,  cooperation, and collab- 
oration-the knowledge  applications. Many of the 
data in this area  are  unstructured,  and many differ- 
ent types of applications exist. Most of the applica- 
tions have evolved from  manual  procedures,  and 
their designs reflect their origins. 

A more universal approach is needed  to allow ef- 
ficient data sharing  and the sharing of tasks  among 
many  users in the  enterprise.  The new approach 
needs to  support potentially high transaction  rates 

and allow close interaction with traditional LOB func- 
tions. 

By exploiting  commonalities that exist in many of 
the  data, a few simple data  structures  can bring  or- 
der  out of the  chaos  and  support  the various types 
of knowledge applications  from  a  common  set of ob- 
jects.  This paper describes  a  set of object classes for 
contacts, activities, notes,  and  topics  that  provide  a 
foundation  for  knowledge  applications within the 
IBM San Francisco*  project.' 

Historical  perspective 

Business data  are of two types-structured data, such 
as  accounting  and  product data,  and  unstructured 
or informal data, such as  notes on human  interac- 
tions,  promises,  and  emotions.  When  business data 
were  recorded with pen  and  paper,  the  informal  data 
were  recorded  along with the  structured  data as  mar- 
gin notes  and  footnotes. 

The advent of computers  brought  about  the  creation 
of LOB applications-mission-critical systems in 
which structured accounting data  are  stored centrally 
and  managed carefully. These systems provide  little 
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or no support for the recording and retrieval of in- 
formal data.  In  the 1970s, the most common objec- 
tion to replacing ledger cards with computers was 
the loss of the handwritten notes. Of course, the in- 
formal data, being  in  many ways just as important 
as the formal data, lived on, now separated from the 
structured data  and managed inconsistently at the 
level of the individual user. 

So it remains today. Although personal computing 
has improved  many recording and retrieval processes 
for informal data, two characteristics persist: 

1. It is dispersed and managed by individual users 
who  may  have come to regard themselves as the 
“owners” of the  data. 

2. A wide variety of separate PC applications is 
needed. For example,  systems  exist to manage  cal- 
endars, faxes, e-mail, document creation, voice 
mail, tickler files, contacts, and projects, but a 
great many gaps and much overlap exist between 
the applications, leaving the user with the task of 
manually  pulling them all together. As the user 
obtains better facilities, such as more powerful 
PCS, and more diverse applications, there have 
been few complaints. But this array of systems  is 
not serving either  the user or  the  enterprise well. 

Requirements 

Bob Buckman is CEO of Bulam Holdings, parent 
company of Buckman Laboratories, a worldwide 
chemical company. Bob hurt his  back a few years 
ago and while  lying  in bed at home he pondered  a 
recent valuation of his company that was  millions 
more than the value of the assets. 

Bob came to  the profound realization that this  value 
lay in the knowledge  his employees had-thousands 
of dollars worth per person! He created a new  knowl- 
edge  transfer department and today spends as much 
or more on knowledge as on research and develop- 
ment, which for a chemical company is extraordi- 
nary.  Bob  says, “As we  move towards the chaos of 
the  future,  the progress of Buckman Labs relative 
to other companies will be determined by the growth 
in the value of knowledge that exists in this 
company.”2 

Buckman Laboratories was the 1996 national win- 
ner of Arthur Andersen’s “Best Practices” award  in 
the category of “Knowledge Sharing.” 

Several kinds of knowledge  exist in an enterprise. 
Knowledge about a product or process is the first 
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kind of knowledge that springs to mind, and knowl- 
edge applications exist  in the marketplace. These ap- 
plications attempt  to  capture this  kind of knowledge 
using inference engines to learn from expert users 
how they  do their work. A less  obvious form of  knowl- 
edge is  knowing  what  is  going on in an organization. 
This knowledge does not just live in the mind of  ex- 
perts but, rather, portions of it reside in the minds 
of everyone who  works  in the  enterprise. It is the 
lack of this  knowledge that leads to mistakes, to frus- 
trated customers who are tired of having to  restate 
their problem every time they  call a vendor and get 
a different person on the  phone,  to duplicated work, 
and to missed commitments. A third, even less ob- 
vious but no less important, kind of knowledge  is 
something called “tacit knowledge.” These are 
emotions, insights, intuition, and hunches. Ikujiro 
Nonaka in an article for Haward Business Review 
speaks of using  this tacit knowledge to create inno- 
vations. 

To share knowledge, we must do  one of two  things: 
store all relevant data centrally or distribute multi- 
ple copies. Distributing multiple copies only makes 
sense when there is no effective framework for stor- 
ing the information centrally. The key  word is “effec- 
tive.” It means efficient ways  of capturing informa- 
tion already known to  the users, and simple but 
powerful ways  of retrieving the information. Such 
an  arrangement means: 

Manying LOB and knowledge  applications-We 
need to repair the historical gap between LOB and 
knowledge applications. We need to move  beyond 
the  dark ages of interfacing and duplicating data 
into  an integrated suite of applications. It is  im- 
portant to provide an organized interface. On oc- 
casion, the LOB application will need to trigger an 
activity. For example, an overdue payment could 
trigger an  automatic collection call or  a series of 
calls and faxes,  all of which need to  be recorded. 
On  other occasions, a user may take a call  and need 
direct access to  the  proper record in the LOB ap- 
plication for a shipping inquiry or  order entry. 

The need to trigger such actions as sending col- 
lection letters  after  a delinquency date is recog- 
nized by LOB application developers, but they do 
not have available the  entire support and commu- 
nication structure of an activity management sys- 
tem, and so there  are such cases where collection 
letters  are sent to  the customer who  owes  $19.95 
and who has not only paid, but has just placed a 
million-dollar order.  It is not enough to trigger an 
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event  based on  some rigid universal logic. Each 
contact is different,  and the company’s business 
dealings with each  are  unique  and ever-changing. 
The communications  between the company  and 
the  contact  cannot  be  determined by an isolated 
LOB application that knows nothing  about  other 
areas of the business. 

Rationalizing discrete  systems-Although common 
applications  such  as  calendars  and  e-mail will re- 
main,  we  need to design a way  of pulling together 
all relevant data into  a single composite  engine  and 
properly  prioritizing to-do activities. This  means 
the system needs  to  process tasks, make  requests, 
and  obtain commitments,  provide  reminders, fol- 
low-ups, and  feedback,  and  make  this  information 
accessible to everyone in the  enterprise by using 
a  consistent  user  interface.  And  as  Stephen Covey 
suggests in his book Seven Habits of Highly  Effec- 
tive People, we need to move beyond the  concept 
of priority  as  a single value  and  deal with both im- 
portance  and ~ r g e n c y . ~  

Handling informal workjlow-The user  should be 
able  to trigger automated activity sequences  and 
alter  them  on  the fly when appropriate. Workflow 
software has historically concentrated on situations 
where  workers are dedicated to  one major process, 
such  as  processing  insurance claims. In every of- 
fice, however, many informal or  ad hoc  processes 
need to  be supported  as well. For example, an over- 
due payment could trigger an  automatic collection 
call or possibly a  series of calls and faxes, all of 
which need  to  be  recorded.  On  other occasions, 
a user may take a call and  need  direct access to 
the  proper record in the LOB application  for  a ship- 
ping  inquiry or for order entry. 

Managing workloads-A kind of intelligent gating 
must  be  provided. Once  the user’s workload is 
known, the system needs to manage  the  input so 
that  the workload  remains  manageable and pri- 
oritized. Every company  has specific persons  who 
know unique  and valuable things about  the bus- 
iness, and  to whom we go  when we need  informa- 
tion. If their  telephone is  busy or  their  door is 
closed,  we  have to  go elsewhere.  This  means the 
busy phone signal or  the closed door serve as gat- 
ing factors. In  an  electronic system, similar struc- 
tures  are  needed  to  manage workloads and  pre- 
vent  a disillusioned and overworked  user  from 
simply “pulling the plug” and working outside  the 
system. 
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Managing  informal  data 

The  creation of business  frameworks  dealing with 
knowledge information  that can  be  used as a  foun- 
dation  for  developing  applications will serve to  fa- 
cilitate the  integration of the informal  pieces of 
knowledge with the formalized information provided 
by the LOB applications. To develop  these  frame- 
works, we first need to identify the  structures  that 
are  the  components of this  informal knowledge shar- 
ing. 

Three basic  structures,  contacts, activities, and  top- 
ics, appear  to provide the necessary elements  for  re- 
cording  and  sharing knowledge. As shown in Figure 
1, each  one of these  structures  can  be  composed of 
two kinds of data:  structured  and  unstructured.  Struc- 
tured  data  are  those  attributes  that  are fixed and  pre- 
determined, such as address, telephone  number, date 
of creation,  author of an activity, and description of 
a  topic.  Unstructured  data  are  notes  that  record, in 
the user’s own words, information  about  each ob- 
ject.  It is in these  unstructured  data  that  tacit knowl- 
edge is exchanged  and  recorded. 

Contacts. Contact  data  are profile data  on compa- 
nies and  people.  Such  data  include  customers,  pros- 
pects, employees,  and vendors-in fact, every per- 
son or company with whom the company  does 
business. Although  the  data change  over  time,  they 
are  not  time-dependent. 

LOB systems keep  information  about  contacts  on 
their  customer  master files, their  vendor  master files, 
and  their  employee  master files. Contact  manage- 
ment  applications keep this  information in address 
books  and  directories. The often-quoted  reason  that 
one single place  for  information  about  our  contacts 
cannot  be used is that  each application  requires dif- 
ferent information,  and  it  cannot be  predicted what 
information  the next application will need. 

But  the  persons whom we call on  the  phone may 
work  for  companies that owe us money, or have 
placed an  order,  or supply the  parts we need  for  man- 
ufacturing.  When  the  address of the  contact is 
changed,  it  should be changed in one place only. The 
contact  should  “know”  its  identity in LOB applica- 
tions, so that links can be  immediate.  It is the  same 
contact.  General,  nontransactional  information  for 
a  contact  should  be accessed by all applications  from 
the  same source. 

If the  contact is to serve  as  a universal source of in- 
formation  about  a company’s vendors,  employees, 
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Figure 1 Workplace  automation  core objects (patent  pending) 

customers, and prospects, it  must be easy to change 
or add to  the information it contains. 

One of the principal requirements of a contact frame- 
work is that  a mechanism for changing the contact’s 
coded information must exist. It is not sufficient to 
provide a configuration tool that can be used by a 
technical person to configure the information to be 
stored for each company. Some companies do not 
have a technical person to perform this type of job. 
In addition, the needs of each company are dynamic 
andvaried, requiring different pieces of information 
to be kept at different times. Our experience has 
shown that many people want to reconfigure their 
contact information as often as twice a month. For 
this reason, the mechanism to reconfigure the infor- 
mation in a contact must be something that is ac- 
cessible to the  end user. 

In addition to  the structured information, notes need 
to be kept about  a contact. As Figure 2 shows, the 
note information is as important as the  structured 
information. It is important  to know that this com- 
pany is the  parent of another with  which  we  may  have 
had a past business relationship, and directions are 
always useful. 

Activities. Activities are  the second of the three struc- 
tures. 

They can be used to organize the workload of all 
the users of the application. 
They can be used as a means of communicating 
among users. 
They can serve as documentation of the commu- 
nications between a company and its contacts. 

Activities are meant to document and enforce the 
request or commitment mechanism by which  work 
is accomplished. Howard Goldman of Management 
Associates defines the communications among em- 
ployees  in a company and between employees of the 
company and their outside contacts as a series of re- 
quests and commitments. The quality of each com- 
mitment determines the quality of the work produced 
by the company and the image that it projects. Each 
request is  asking for  a commitment from someone 
to do something by a certain date. Based on his or 
her confidence that  the commitment will be made, 
the requester will make further commitments to oth- 
ers. When a commitment is not  met,  a whole chain 
of commitments is placed in jeopardy. In  an orga- 
nization, many informal commitments are made that 
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Figure 2 Contact data 

1 '  UNSTRUCTURED 

cannot be kept because there is no formal record- 
ing, and it  is  easy to forget promises that have been 
made, especially  when the  due  date is several weeks 
away. It is also easy to over-commit when the  per- 
son cannot view  all prior commitments at  the time 
of a new request. 

An activity  can  serve as the mechanism to record the 
request and  the  date by which the work requested 
needs to be completed. The user of whom the work 
is being requested can  use the same mechanism to 
refuse the request, or  to commit to performing the 
work by a  date called the commitment date, which 
is usually the same as the  due  date, but at times is 
not. A  start  date can also be defined for those ac- 
tivities that cannot be completed in one day. Each 
user can  have a to-do list that shows  all  activities to 
be performed that day, from phone calls to be made 
and meetings to attend,  to ongoing project work. 

Activity data, as opposed to contact data,  are time- 
dependent. As Figure 3 shows, the  structured  data 
contain the information about the activity, such as 
date, time, type, and contact names, author, and tar- 
get, which  is the person performing the activity. Un- 
structured data in the form of a  note  are also a  part 
of an activity. Unstructured data can record the emo- 
tional content of the request, explaining the urgency 
of a task to be performed, or recording the  tone of 
a  telephone conversation. 

We have identified at least three kinds of activities: 

1. To-do activities: These are  short-term tasks that 
must be completed before a certain date  but  are 
of short duration and do not have to be performed 
at  a specific time, such as telephone calls,  faxes, 
e-mail, or documents of any  type created, re- 
ceived, or sent. 
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Figure 3 To-do activity 

2. Fixed-time activities: These are calendar events 
that must be performed at  a specific time on a 
specific date, such as meetings, conventions, and 
other events that have a planned date, time, and 
duration. 

3. Project activities: These are longer-term tasks,  such 
as  projects,  where the action  can span days,  weeks, 
or even months, and where the activity  is depen- 
dent on the completion of other activities or is a 
requirement for other activities. 

Although some existing applications handle one type 
of activity, a framework is needed that will deal with 
all  kinds of activities, providing the user with one 
consistent interface. At present, all the user has avail- 
able are unconnected applications.  Examples of such 
applications are calendar systems that  do not han- 
dle to-do or project activities  well, tickler files that 
do not handle fixed-time or project tasks  well, and 
project management systems that  do  not handle 
to-do  or fixed-time tasks well. 

Each activity should be directed at only one person, 
specifically the user who  is being requested to per- 
form the activity. In some cases, more than one ac- 
tivity has to be created because more  than  one  per- 
son is  involved. It may seem that in these cases the 
activity should be directed at more than  one person, 
but the request or commitment process works bet- 
ter when multiple activities are  created,  one for each 
person. 

For example, you  may  want to inform three persons 
about the outcome of a meeting with a contact. If 
we have  only one activity for these  three persons, 
the activity  would appear on the  to-do list of each 
of them. But the commitment mechanism could not 
be enforced. A request being made to each person 
may be different, and the  due dates and commitment 
dates may  be different as  well. The best way to han- 
dle this situation is to treat each request as a sep- 
arate activity, each directed at a different person, and 
each with its separate  due and commitment dates. 
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However, the  note attached is the same note for all 
three activities. In this case, the  three activities form 
a subtopic. 

Subtopics. A subtopic is a collection of one or more 
activities that  share  a  note  or group of notes. The 
following  is an example of a subtopic. 

A user named Eva  received a call from a vendor with 
a special offer. She wants to inform her supervisor 
John about the offer, and then pass the issue to  a 
colleague, Roger, who  will call the vendor back  with 
an answer. This procedure could be handled by 
phone and  voice  mail  systems, a series of e-mail  mes- 
sages, or  Post-it** notes, but none of them serves 
completely. For example, where do Eva’s requests 
fit into the existing priorities for John and Roger? 
How does Eva ensure  that  her requests were han- 
dled correctly by John  and Roger? And how do we 
get a  permanent record of what  actually happened? 

Consider a  better alternative. Eva takes the call and 
creates an activity relating to  the vendor’s contact. 
She types a  note for John’s benefit describing the 
offer and includes a question to Roger asking  him 
to call  back once John signals  his appraisal. She adds 
a pending activity in the new topic for  John today 
and for Roger tomorrow. The activities will appear 
in John’s and Roger’s to-do list correctly organized 
by priority. If Eva chooses, she can set a grace pe- 
riod for both activities that ensures she will be no- 
tified If individual actions of Roger or  John do not 
take place in time. 

Both John and Roger are notified of Eva’s request. 
The request is  different for each. In John’s case, he 
is  simply asked to read the  note and indicate that he 
has done so by completing the activity. In Roger’s 
case, Eva is asking  him to respond to the contact’s 
question. She has made the  due  date different for 
each activity because she does not want Roger to call 
the contact before  John has had a chance to view 
the information. Once Roger reviews the activity,  he 
may  find that the answer requested involves research 
that cannot take place before the  due  date. In this 
case, Roger sets the commitment date  to  the  date 
when  he  can send the information to  the contact, 
and he will add to the note indicating that he cannot 
commit by the  due  date. He then completes the ac- 
tivity and creates  a response activity to Eva. 

All three activities  described here belong to the same 
subtopic because they share  the same note or group 
of notes. There may be other subtopics for this same 
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contact, for example, conversations about a price  ne- 
gotiation or telephone calls made to track down ship- 
ments. After a while it may become difficult to find 
which subtopics relate  to  the same issue, especially 
after some time has passed  and numerous other con- 
versations, requests, and commitments have been re- 
corded, all related to this vendor’s special offer. A 
way to group subtopics that relate to  the same thing 
is to put them in a topic. 

Topics. Topics are collections of subtopics that have 
been grouped together by a user  who  has determined 
that they  have a common theme. 

Figure 4 shows that topics  could  exist  within a hi- 
erarchy of levels that describe the category, subject, 
and  other  attributes. Subtopics may  exist  in more 
than one topic. In the example above, the subtopic 
logically belongs to the topic of “Activities Relating 
to This Contact,” but the user may also want to cre- 
ate  a special topic for “Special Offer” and include 
this subtopic there, along with others  that may be 
created over time. 

An example of a subtopic included in more than one 
topic is  shown  in Figure 5.  In this case, all  activities 
concerning the sale of an upgrade to a customer are 
in a topic called  “Selling Upgrade to Smith & Com- 
pany.” This topic may include all phone calls, let- 
ters, faxes, and internal communications related to 
this sale. It may also include the contract to be ne- 
gotiated in person. The salesperson may be planning 
a trip to New York, and may create  a topic called 
“New York Visit.” In this topic he or  she may in- 
clude all the arrangements being made for the trip, 
and some activities concerning visits to customers 
in the  area, including the contract to be discussed 
with Smith & Company. In this  way, the salesperson 
has grouped in one place everything that has to be 
done  or has been done concerning the New York 
visit. In the  future this information can be found and 
viewed  in the context of all our business  dealings  with 
Smith & Company by using the default topic of all 
activities for the contact, or we can see all the ac- 
tivities  having to do with  this particular sale by  view- 
ing the topic labeled “Selling Upgrade to Smith & 
Company,” or we can view the results of the sales- 
person’s visit to New York by viewing the topic la- 
beled “New York Visit.” 

If topics are to serve as  logical organizers for activ- 
ities, the user needs to view  any  activity  by display- 
ing a topic that contains it. The user can change the 
state of the activity from any topic display. The 
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Figure 4 Topic  data 

change should be immediately visible to all other 
users who  may be viewing other topics containing 
the activity. 

When you consider that any  type of activity and ac- 
tivity notes can be included in a topic, this becomes 
a powerful concept. For example, many things that 
discrete systems handle are in fact topics. The prob- 
lem  with these discrete systems  is that these topics 
are currently maintained in separate  data stores and 
accessed by various users through different user in- 
terfaces that can  deny  effective  access to some users. 

In addition, though we are  not used to thinking of 
everyday  knowledge worker tasks  as  being  in a topic, 
all tasks are  part of the stream or sequence of ac- 
tivities that users may group into ad hoc topics. Al- 
though this sounds like extra work, it  is  simply  giv- 
ing the user the mechanism to record what  is already 
known-the benefit being that once recorded, re- 
trieval at any future time is simple. 

Organizing work 

Topics and subtopics serve  as means to organize and 
group activities so that they can be easily retrieved 

in  logical groupings. The power of organizing work, 
however,  is in the activity itself. 

The user needs to be able to schedule activities for 
her-  or himself and  others, view activities that have 
been scheduled for  her  or him  in priority and date 
order, and monitor activities that  she  or he has au- 
thored. 

Each activity has an  author, who  is the requester, a 
target, who  is the person who  will make the com- 
mitment, a  due  date,  a committed date, and each 
activity  usually relates to  a contact on behalf of whom 
the activity will be performed. The target of the ac- 
tivity can be the  author as  well. For example, I might 
want to set an activity to remind myself to write a 
letter to a customer two days before a road show, 
reminding the customer to  attend. 

Activities  also  have priorities. The priority may be 
determined by the  author of the activity and should 
have  two parts,  the activity’s importance and its ur- 
gency. Not all that is important is urgent, and not 
all that is urgent is important.  For example, getting 
a contract to  a customer by the  end of next  week  is 
highly important  but  not urgent. Returning the call 
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Figure 5 Topic organization 

of a  friend  who  wants to have lunch with you may 
be  urgent  but is not very important to  the company. 
By allowing the  requester  to  make this  distinction, 
the  target is provided with information  that will en- 
able him or her to determine which requests  must 
be  honored first. It allows all  users in the company 
to  keep  the  important  requests in sight instead of 
losing them in the  chaos  created by urgent,  perhaps 
not  important,  requests. 

The completion of an activity often signals the  end 
of one  step in a  business  process  and the beginning 
of another. A next-step  option  creates follow-up ac- 
tivities that  are based on the results of the  completed 
activity. This is a way  of further helping  users  orga- 
nize  their  workloads. 

For example, let us say a  user  operating  as  a  telemar- 
keter  found  an  interested  contact.  The user  should 
create  three  separate activities: one  to schedule  lit- 
erature  to  be  sent  to  the contact  immediately, one 
to notify a  salesperson to call in four days and  make 
sure  the  literature  arrived,  and  one  to  remind  the 
user  to follow up with a phone call in two weeks to 
make  sure  the  salesperson  called back. 

We can rely on the user to create  these activities for 
the  correct  target,  but chances are  the user will for- 
get  one  or all of these activities. Instead,  a  set of re- 
sult codes can be defined with a next-action sequence. 
The user will then key in a  result  code, and based 
on what is keyed, a future activity or a  predefined 
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set of activities can  be  created.  These activities may 
have different  targets  and will appear  on  the  to-do 
lists of each of the  targets  at  the  appropriate  date 
and  time.  An  administrator should  be  able to set up 
both  the result  codes  and the activities they will trig- 
ger. 

This procedure in  effect forms  the basis for  a dynamic 
workflow system, where  the next step in the flow of 
information is determined by the user either con- 
sciously by creating activities for  others, or in an au- 
tomatic  fashion by triggering one of a  set of next- 
step events  based on the completion of the activity. 

Communicating among users. Activities are  often 
viewed as individual to-do  items, with only one user 
participating in their  performance. In fact, many con- 
tact  and activity application  packages  provide the 
user with a  simple  to-do list and  a  calendar,  but  that 
is all. Communications in a  company are much more 
complex than  that.  When we consider  enterprise- 
wide communications, we need  to  group activities 
that allow users to carry on a  dialog  for all to see. 

In publishing communications that  take place within 
an  enterprise, many people  think of e-mail.  But 
e-mail relies on a  person’s knowledge of the use  this 
information may have, his or her ability to define all 
the  people who may need access to it, and his or  her 
willingness to direct the mail to these  people. 
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Figure 6 Workplace  automation  functions 

The subtopic and topic structures present a user  with 
a  better alternative to internal e-mail. The informa- 
tion is not passed to someone and left sitting in a 
mailbox. It is immediately available to all interested 
and authorized parties, not just to the targets of the 
activity groups. It is  available  in its entirety, with  all 
conversations recorded, and all requests and com- 
mitments fully documented, not in pieces. It is  avail- 
able for future reference. And there is  only one ver- 
sion of the information that all  can see. 

Letters, faxes,  visits, e-mail, and telephone calls are 
all a means of communicating with a contact. Top- 
ics serve to group these activities for easy retrieval. 
By creating an activity framework that can be used 
by application developers, we  can ensure  that all 
communications between the company and its con- 
tacts are documented for  future use. 

Use of San  Francisco frameworks 

Some of the concepts that were described have 
formed a part of our application, ActionWare/400* *, 
for some time, but  our research into  the domain of 
knowledge applications has prompted us to search 
for ways to  create  the  three business frameworks as 
independent entities that can be used as a base for 
developing other applications. 

Because knowledge applications require  a good 
graphical user interface and links to existing desk- 
top applications, as  well  as  links to server line-of- 
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business  applications, a client/server  system  using ob- 
ject-oriented programming is the right way to code 
these frameworks. 

The San Francisco initiative presents us with the  op- 
portunity to  create  these frameworks both for our 
own use in our contact and activity management ap- 
plication, and for the use of others developing other 
knowledge or line-of-business applications. 

The base San Francisco frameworks provide the  ba- 
sic functions that  take  care of security, concurrency, 
and persistence and distribute object management. 
Upon these base frameworks, the business frame- 
works of contact, activity, and topic can be built and 
made available to developers working on multiple 
platforms. 

Figure 6 shows the set of applications that can be 
built over these business frameworks. 

The contact frameworks would provide a user-con- 
figurable contact management system. User-defined 
algorithms can create multiple access  keys based on 
input the user is required to key  in to  other fields. 
Several search and  navigation  mechanisms  would be 
provided, as  well as the ability to define restricted 
information and indicate which users will be allowed 
to access  it. 

The activity frameworks would provide an activity 
management system  with the ability to group activ- 
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ities into subtopics. The basic  activity  types  would 
be handled (information, action, fixed time,  and  proj- 
ect), as  well  as the basic methods of distribution (in- 
ternal,  telephone, e-mail, and fax). The developer 
would be able to extend the framework by creating 
new  types and methods. 

The framework would  work  with both aspects of pri- 
ority, importance and urgency, and a next-action 
mechanism would be provided to allow the user to 
create  a dynamic  workflow. The application devel- 
oper would  have extension points to modify and add 
to  the framework. 

The topics frameworks would  allow the user to add 
subtopics to topics and action activities from differ- 
ent topics, and to search for topics based on keys 
generated by algorithms that developers can mod- 
ify. 

Summary 

Since the advent of the punched card, we have pro- 
gressively  computerized  and  centralized the core bus- 
iness accounting functions, but we have left the  re- 
cording of human interactions in documents and 
notes to  the individual user to handle with paper or 
PCS. 

In the 1990s, these informal data have now been rec- 
ognized as the key to business knowledge sharing, 
but the systems  in  which these data are stored are 
fragmented and dispersed among users. 

If  we critically  examine how  we might best make a 
major contribution to both the personal and group 
productivity of knowledge  workers, the need to bring 
order to knowledge applications and  to re-establish 
the natural linkages that should exist to LOB appli- 
cations becomes obvious.  However,  existing  systems 
and people habits represent massive inertia, so the 
opportunity to make real changes comes along but 
rarely. The San Francisco project represents such an 
opportunity. The requirement is to get the basics 
right, which  will  allow developers to easily  deliver 
naturally integrated systems. 

*Trademark or registered trademark of International Business 
Machines Corporation. 

**Trademark  or registered trademark of 3M Company or Ac- 
tionware. 
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