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4.2.2 CBR system for Organisational learning

m Learning in an organisation

,,Knowledge is not created by people sitting and staring out their window.
Ideas may be created [during such moments], but knowledge in the sense
of capacity for effective action is created by working teams.* - P. Senge

individuelles,
Lemen
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Organisational learning

 Learning is a dynamic concept and it emphasizes the continually changing
nature of organizations
- organizations want to be more adaptable to change

* Organisational learning (OL) is the process how companies
- build, supplement, and organize knowledge and routines
- around their activities and within their cultures and
- adapt and develop organizational efficiency
- by improving the use of the broad skills of their workforces

* A learning organization is a company that purposefully constructs
structures and strategies so as to enhance and maximize organizational

learning

* Organizational learning anchors the process of knowledge
management in the core phenomenon of how new knowledge is generated -
by working teams (Senge, 1999)
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Organisational learning

Nach Heist et al., 1998
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» shared case bases
- application specific problem/solutions archives
* expert systems Nach Kithn/Abecker, 1998
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CBR system for OL - Experience factory

« The experience factory approach aims to
- establish an organizational infrastructure to
- facilitate systematic and continuous organizational
learning
- through the sharing and reuse of experiences in
software engineering

* |t involves setting up a group separate to the development teams,
called the experience factory, which is responsible for
- characterising the problem domain and setting goals of
learning
- Selecting knowledge that could be applied and applying
- collecting and validating experiences from development
projects,
- packaging the experiences by building empirical models
and structuring informal knowledge, and
- Spreading experience packages into development
projects.
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Organisational learning and CBR
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Experience factory - reuse of experience
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Experience factory - benefits

m Support for incremental, continuous learning
m Support for maintenance of experience

m Learning from examples (natural approach)
m Context sensitive retrieval

m Support for evaluation of experience -quality,
-applicability, -benefit of use

m Structuring and storage of diverse kinds of experience
m Retrieval based on incomplete information

m Retrieval of similar experience
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4.3 CBR Applications

Knowledge about a problem-domain is:

A) contained in the documents

B) represented as a set of business rules
A)

Documents are cases. There are three approaches to refer to
the knowledge contained in the cases

- conversational
- textual
- structural

B)

Business rules are in the form of IF-THEN rules. This case
requires structural approach
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CBR Applications

Conversational approach — Conversational CBR

* To each case is associated one (or more) ,questions-tree”
- ,questions-tree” corresponds to case-features

Characteristics:

« User is navigated to the related solution (case, document) by the

set of questions

- question are organised in the form of decision tree

Case-base has to be developed and maintained by expert

The number of question should be optimal (not too much)

Used for shallow diagnosis, product selection, planning.

Main money earner for CBR

Wissensmanagement SS 2001
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CBR Applications - Conversational CBR
Example: HP Printer Helpdesk - troubleshooting hp LaserJet 5si

a troubleshooting hp Laserdet 5z1 senes prninters - Microzoft Internet Explorer von Lycos Bertelzmann

J Datei  Bearbeiten  Anzicht  Favorten  Extraz 7 |

J Links ** J-"—"-dIESSE @ hitp: //pawnt] 39 external hp.com/serdet /S etec Pproduct=L azer) etbsikpage=cpdithecpd=cpd? j f?‘-.-\-"eu:hseln il

}J;J home prud ucts & sarvicas m colutions how to ':.l'_.l_',.f

ﬁa troubleshooting hp Laserlet 5si

invent series printers 1. Question
/

Which of the following best describes your question?

search
contact hp

" Error riessages, irregular control panel ar no power
hp custormer care home  Print quality

{~ Printer noises
/ % Unable to print or slow print
" Unahble to open tray

:)roblem descrlptlon(' Setup and installation

" General information

" Printing on a network

=» START OVER

http://pawnt139.external.hp.com/servlet/Setec?product=LaserJetSsi

=]

-

& I_ l_ @ Intemet

&
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CBR Applications - Conversational CBR

a troubleshooting hp Laserlet 5si senes printers - Microsoft Internet Explorer von Lycos Bertelzmann

J Datei  Bearbettenn  Ansicht  Eawvorten Eatraz 2 |

|¢,¢T@ﬁ@@®‘%v »

Zurick Wonsarts abbrechen  Aktualizieren  Startzeite Suchen F avoriten Werlauf E-bd il Drucken

J Links * Jﬁ.d{ESSE IE http: Apawnt] 39, external hp. comnd servlet S etec j P Wwechzeln zu

.
(p homo | producs & servicos | —ovppert | —soluions | how o buy

[ﬁa troubleshooting hp Laserlet 5si _
invent series printers 2. Question

hp customer care

=+ search
-+ contact hp

Which best describes the issue you have?

" Unable to print

=+ hp customer care home & Slow printing

" Unable to print frarm a specific tray

" Unable to print duplex
Case features

.B‘\ <+ printing instructions < feedback to the webrmaster ll

@] Fertig |_|_|ﬂ Internat i
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CBR Applications - Conversational CBR

a troublezhooting hp Laserlet 5zi series printers - Microzoft Internet Explorer vyon Lycos Bertelsmann

J Datei  Bearbeiten  Ansicht  Faworten Esxtraz 7 |

j#,ﬁ,@ﬁ@@'@‘@* ?

£urLick, Worwarts Abbrechen  Aktualizieren  Startzeite Suchen Favariten Werlauf E -k ail Drucken

JLinkS > J.ﬁ.d_resse I@ kttp: A pawit] 39, external hp comdseret /S etec j P wechseln zu

(b homo | _producis & serices | suoport | solutons | _ow 1o buy 1N
tﬁa troubleshooting hp Laser]et 5si

invent series printers

hp customer care

+search
+ contact hp

How is the printer connected to the PC?

If the printer is directly parallel connected, verify that there are no sharing
devices, backup or zip drives, etc, If unable to connect direct, atternpt
parallel troubleshooting steps while printer is on the network, If
unsuccessful, the printer rmust be connected direct for further
troubleshooting.

=+ hp customer care home

" Parallel

/vﬁ' Metwarlk

Case features ' EiES

B

|@ Fertig |_|_|ﬂ Internet
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CBR Applications - Conversational CBR

-] troubleshooting hp LaserJet Bsi series printers - Microsoft Internet Explorer von Lycos Bertelsmann

J Datei  Bearbeiten  Anzicht  Fawvarten  Egtras 7 |

j«a‘=,=ﬁ>,@f§1@@®‘%* ”

Zuriick, Wonwarts Abbrechen  Aktualizieren  Startzeite Suchen F avariten Werlauf E-tail Drucken

J Links ** J-ﬁ-d[ESSE I@ hitp: /A pawnt] 29, external hp.comdservlet /S etec j @WECHSEM zu

(i homo | products & somicos | —suppori | solutons | how 1o buy

[ﬁa troubleshooting hp Laserlet 5si
invent series printers

hp customer care

+search
+ contact hp

YWhat type of network do you have?

If in a server environment, test from the worlstation and then from the
server, It may be necessary to complete the following procedures: 1)
Fause printing at the server to check for spooling issues from the
workstation to the server, 23 Install the driver locally on the workstation.
33 Test printing directly to the printer by installing a Jetdirect part. 4)
Direct parallel connect to the printer for additional testing.

=+ hp customer care home

suggestion
= Windows NT

/ " Movell or Peer to Peer |

Case features

B

] Fertig |_|_|ﬂ Internet
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CBR Applications - Conversational CBR

a troublezhooting hp Laserlet 5zi series printers - Microzoft Internet Explorer vyon Lycos Bertelsmann

J Datei  Bearbeiten  Ansicht  Faworten Esxtraz 7 |

J Links * J Adresse @ hittp: /4 pawnt] 39, extemal hp. comdserylet!S etec j P Wechseln zu

=]
Within the driver properties, verify that the data format is set to RAY, and

search eliminate the spooler by selecting Print Directly to the Printer. Does it print
contact hp cprrectly now?

To enable EMF or RAW spooling follow these steps: 1. From the task bar,
choose Start and then Settings. Choose Printers. The printer folder will
appear, 2. Right click the icon for the printer in which vou wish to change
spooling options, The printer's context menu will appear. 3. Choose
Froperties, and, then, select the details tab sheet, 4. On the details
property sheet, choose Spool Settings. The spool settings dialog box will
. . appear, 5. Look for the drop-down list bax labeled, Spoal Data Forrnat. 6.
POSSlbIe SOIUtlon Press the dawn arrow on the right side of the spoal data format list box,
and select RawW or EMF, Also, in Windows 95/98 deselect all port settings,
and in Windows MNT disable Metafile Spooling.

Could be the link to a relevant document

# Changing default data type or spool sethings

hp custorner care horme

™ Mo

MOTE: COne ar rnore of the links above may take vou outside the Hewlett-Packard Web
site, HP does not control and is not responsible for information outside of the HP Web

site.
=+ START OVER

.............................

B

|@ Fertig |_|_|ﬂ Internet
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CBR Applications - Conversational CBR

Discussion (I)

» Used question-tree structure

1. Question

’// \arinting: Unable or slow (Answer)

2. Question

>/,/ ___\Eirinting: slow

3. Question

’// \gonnection: Network

4. Question

4 \uetwork: Windows NT

SOLUTION

Wissensmanagement SS 2001
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CBR Applications - Conversational CBR

Discussion (ll)

* retrieve phase (CBR cycles) does not use any similarity measure
* reuse phase has no possibility for adaptation of retrieved solution
* revise phase is not supported

- user could not explain why the solution is wrong

. . . fWhat would you like to do? L __*"'“-
= Slmllar System Wlth User-feed baCk L Trnuble;hnut EUrD CUFFEency y %\
PhilipS PI'OdUCt CatalOg SearCh 1] E-'u'hattu:u dD} before wou print ._%'[::

amm Cverview it
http://www.homeandbody.philips.com e 7usiesnct prnting
/indexie.asp S
right-to-left worksheets
* retain phase only in off-line mode S mmDess LB s
(new documents = new cases) . 5|
prinking

* Microsoft uses this style of CBR in Office — —

.

-

Assistant (Decision-Theoretic CBR)

|l
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CBR Applications

Textual approach
» Cases are represented as:
Documents + short document description

* Problem description is in the form of free text

Characteristics:
» Case-base is created very easily
 Suitable in the case of a lot of documents (FAQ, manuals)
* Retrieval is based on string-comparison

could be improved using Information Retrieval methods
* Quality is measured by:

recall: the number of retrieved cases

precision: the number of relevant cases (for given problem)

Wissensmanagement SS 2001
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CBR Applications — textual approach

SIMATIC Knowledge Manager - customer support system for
industrial automation systems

a Service and Support for Siemens Automation and Drives - Microzoft Internet Explorer

J File  Edit “iew Fawvaortes Toolz  Help |

j¢,*,@ﬁ@@€3@' . =

Back FEanyand Stop  Refresh  Home Search Favoritez  History hd il Prirt Edit Discuss
J Address I@ http:/ fvnnadd. ad. siemens. de/skm/index. asp?lang=entbccesz=inter j LE'J‘)GU
ISI EMENS English =| Search Contact Home | Automation and Drives

Product Support  Services  Online-Services  Information  Shop  Aboutus

Show Search Options @ A&D Search [ Interactive Catalog |

FPlease type in your question:

AGSE (DP master) goes into 2TOP with QW2 <\;I . .
11— Problem description

Recognized ferms: Used terms for searching
AGES(DP_nwsterJgoeshthSTOPvd'th-k - case features

Search in Cataleg for:

tec:inmn
Rel. Date 11 Title
—» 0% EEeO0 2021578 &0395-ZWE (DF master) goes into STOF with QVZ [FaQ]
re | evance 83%  10/18400 264755 Incorporating £GR51T DP Slave as Slave on the Master CPU315-2DF [FAQ)
&7%  11/10000 27328280 Operating systern updates for 57-412-CPUs [Dovmload)
&7 11/20000 285022% Operating systern updates for 57-41 4 CFs [Dovmload)
A7W 212101 2835123 Operating systerm updates for 37-417-CPs [Dovmload) ;I
|&] Done ’_ l_ 4 Intermet

iﬂﬁlalt"J ﬁ I‘_;'ﬂ ﬁ “ @F‘ersunal au:l...l @Yahnu! Mail...l Iu:uesungB.ppt | @The CEBR H| kap4.cbr-w... “@Sewice & || 346 P
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CBR Applications — textual approach

a Service and Support for Siemens Automation and Drives - Microsoft Internet Explorer

J Eile  Edit “iew Favortes Toolz Help |
. ="
S P > R CH A - e~ R RRNES A - El
Back Earyard Stop  Refresh  Home Search Fawvaorites  Histary [ ET] Print Edit Digouzs
J.-'-‘-.gldress @ http: / fwnadd. ad. siemenz. dedskm/dindex. asp Plang=enddccess=inter j ﬁ'{)GD
ISI EMENS English = Search Contact Hotne | Automation and Drives
Product Support  Serwices  Online-Services  Information  Shop  Aboutus
B7% 5i301 7360793 Operating systemm npdates for 57-316-2 DF CPUs [Doramload) :I
BT afainl 1360936 Operating systern updates for 37-614 CPUs [Dowmload)
67%  12520/8%9 1624872 CPU remainz in STOP after resumption of power supply [FAQ)
The following texms could enhance your search:
1'|T'i.f]'|.l.|:]'t CP do you use? Which operator panel do you use? Which 57-300 CPU do you use?
W 2p 516 M ep [ 57-300 epu 312
[ 57-300 epu 3153
] ] ™ epuzle
Questions to add more feature-value pairs  raeusisim
7 57-300 epu 315-1
— ol ™ epuils-2a
=> Better precision POl 2p
Mepm3ls
[ s18-24p |
Mepmsls
Add to Query | j

3 |_|_|ﬂ Internet
iiﬁtartl“ & c B |J @P‘ersnnal...l &' ahool Ml Iu:uesungE....l & The EBH...l kapd.cbr-...ll@ﬁewic"_
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CBR Applications — textual approach

a Service and Support for Siemens Automation and Drives - Microsoft Internet Explorer

J Eile  Edit “iew Favortes Toolz Help |

J¢=,*,@ﬁ@@®@* - B

Back Earyard Stop  Refresh  Home Search Fawvaorites  Histary [ ET] Print Edit Digouzs
J.-'-‘-.gldress @ httpe & feoeedd. ad. siemens. desskmdindes. aspMlang=enfbcoess=inter j @GD
lSI EMENS English =] Search Contact Home | Automation and Drives

Product Support  Serwices  Online-Services  Information  Shop  Aboutus

Please iype in your question: N
AGSE (DD master) goes into STOP with QWE =)
cp 518 Search
Recognized terms:
4635 (DF DS master) goes inte STOP wath [ B op 516
powared by t_f'] Search in Catalog for: cp 516
tec inmo
Rel Daie ID Title
B0%% 3529000 2021578 AG95-ENE (DF master) goes into STOF with QVE [FaQ]
T3 1141000 2858311 Operating systern updates for 37-416-CPUs [Download]
a7 1141000 2792880 Operating systern updates for 37-412-CPUs [Download]
a7 1152000 2850222 Operating systern updates for 37-414CPUs [Download]
B7% 56301 7345582 Operating systern npdates for 57-313 CPUs [Dowmload]
B7% 5i3/01 7360421 Operating systern npdates for 57-315 CPUs [Dowmload] j

3 |_|_|ﬂ Intermet
iiﬁtartl“ & c B |J @P‘ersnnal...l &' ahool Ml Iu:uesungE....l & The EBH...l kapd.cbr-...”@ﬁewic... | 2:48 P
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CBR Applications - textual approach

Discussion

* retrieve phase (CBR cycles) is realized in Information Retrieval
algorithm

=similarity measure has to be incorporated in that “string-
comparison”

* reuse phase has no possibility for adaptation of retrieved solution
* revise phase is not supported
- no feedback from user

* retain phase only in off-line mode (new documents = new cases)

Wissensmanagement SS 2001
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CBR Applications

Structural approach
» Cases are represented as:
Documents + ontology-based document description

* Problem description is in the form of ontology-based queries

Characteristics:

* Requires formally represented background knowledge about
problem domain - domain ontology

« Case-base has to be developed and maintained by expert

« Suitable in the case that knowledge is represented in the form of
business rules

* Retrieval is based on ontology-based search

- similarity could be defined (e.g. in hierarchy)

Wissensmanagement SS 2001
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4.4 Conclusion

m Case-Based Reasoning (CBR) technology is increasingly
employed for some processes in the Knowledge Management

— knowledge access:
« contextual retrieval is supported

* users should be able to articulate exactly what they
want

— knowledge sharing: it could be empowered by relevance-
based retrieval, case reuse, and learning

m Knowledge Management opens itself as an application area for
CBR of high current interest

— certain problems-area from KM have already been
successfully addressed by using CBR technology, such as

 product experience bases,
* help desk systems, and

- user profiling and product recommendations for E-
Commerce.
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Research activities CBR&KM

m  Workshop on Supporting Organisational Learning:
Knowledge Management and Case-based Reasoning

— SOL"2000, Tokyo, Japan, October 2000

m Knowledge Management by Case-Based Reasoning: Experience
Management as Reuse of Knowledge (GWCBR 2001)

— WM 2001, Baden-Baden, First German conference on
Knowledge Management - Experiences and Visions

m Workshop on Case-Based Reasoning Approaches for Process-
Oriented Knowledge Management

— ICCBR-2001
International Conference on Case-Based Reasoning
Vancouver, British Columbia, Canada 30 July - 2 August 2001
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Information sources on the Web

m ai-cbr
— members mailing list, features, news, bibliography,
software, etc...

— www.ai-cbr.org (http://ai-cbr.cs.auckland.ac.nz/)

m the cbr web
— news, projects, publications, etc...
- www.cbr-web.org
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