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Addressing knowledge management issues using appropriate technology 

A report prepared by Adept KM for a 

Public Sector Agency 

April 2003
Dear Mr Bloggs,

Here is the report on 'Addressing knowledge management issues using appropriate technology' that was completed following an investigative paper highlighting ways that knowledge management could be applied within THIS AGENCY (see Attachment A).  

The main findings outlined in this current report are that: 

· There is a lot of information located in various areas that requires locating and classifying before it can be used, discarded, updated or stored correctly;

· Relevant knowledge is not targeted effectively;

· There is a need for a better system for managing knowledge and information to prevent duplication and to ensure it is knowledge that is relevant, current and useful;

· Good practices and outcomes from successful projects are not being shared, so that sometimes work is re-created unnecessarily; and

· Knowledge management is not always considered when information management frameworks are developed.

Once again, the assistance provided by members of your organisation was greatly appreciated and has led to a comprehensive review of  the subject matter.

Yours sincerely,
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Executive summary

"Information technology (IT) is a powerful enabling factor for capturing the organisation's knowledge, sharing it, and 'synergising' it internally and for accessing others' knowledge externally.  There must, however, be a proper architecture of hardware, software, networks, and applications integrated with the fabric of the organisation, its business processes, and its organisational life."   (Bourdreau & Couillard 1999)

Management of an organisation's information and knowledge has historically been system-based.  Systems development involves decisions on how to define, organize, manipulate, store and deliver (or provide access) to knowledge.  In any one organisation there may be systems for decision-making, record keeping, collaboration and sharing or knowledge creation.  However, what some organisations do is to design knowledge management system (KMS) components in isolation, without consideration of systems integration in the wider sense.  As Miller says, "application systems optimise information components based on the storage and access needs of the system’s software, data stores (databases) and user interface. Communication systems optimise information components based on routing, bandwidth, throughput, and transfer speed" (Miller et all 2001).  Unfortunately, this type of development leads to stovepipes (and additional cost) due to the lack of interoperability.  This is especially evident in agencies like THIS AGENCY who may have inherited legacy systems from parent organisations (eg DCITA).  Instead, systems and system components need to be pulled together into an integrated systems architecture that forms part of the overall knowledge management (KM) framework.  

Systems architecture can be comprised of any number of system layers.  For example, the KMS MART graphic (Figure 1) is just one of the layers in the architecture suggested by Miller et al (2001) – note that the original document referred to 'INFOMART'.  It is included here to show how components need to work together in an effective KMS.  For example, there needs to be a distribution process and associated technology (routers, gateways etc), support processing functions (allowing for storage, access, retrieval), sharing using agreed standards (eg metadata, taxonomies), security and access privileges and adapting material for individual needs (eg personalised reports in various formats.
Figure 1 – KMS Supermarket (adapted from Miller, Malloy, Masek & Wild 2001)
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THIS AGENCY Systems

THIS AGENCY has an internal and external web presence.  Access and authentication is via passwords and remote dial up. Collaborative filtering systems are not used but are needed.  There are skills directories from HR systems and THIS AGENCY also has video conferencing, some project management tools, Netmeeting. TCP/IP is used as is POP/SMTP and FTP.  Legacy integration is not well developed.  There are also  'stand-alone' databases.

THIS AGENCY's Knowledge Management challenges 

Like other organisations, THIS AGENCY deals daily with an enormous amount of information and data, but unfortunately a significant amount is not transferred into knowledge and is therefore not contributing to THIS AGENCY's asset base.  There are various reasons for this and the knowledge audit conducted this year highlighted some of the contributing factors.

The key challenges facing THIS AGENCY at this time are:

· THIS AGENCY 'does not know what it knows' – there is a lot of information located in various areas requiring locating and classifying before it can be used, discarded, updated or stored correctly;

· THIS AGENCY staff have difficulty accessing the information that they need to do their work – information is not targeted appropriately;

· THIS AGENCY has no system to effectively manage its documents and other 'knowledge artefacts'  - leading to duplication and lack of knowledge sharing; 

· THIS AGENCY staff are unaware of the procedures to use in making decisions involving core management processes – leading to possible decisions made without good foundations; and

· THIS AGENCY IT areas are currently developing an information management framework, but may not have incorporated knowledge management aspects – leading to a lack of systems integration and an incomplete architectural framework.

Possible system solutions

There are a range of system solutions that would help to address the challenges faced by THIS AGENCY.  Possible solutions include:

· categorising the existing information within the organisation (getting a base from which to work), 

· allowing staff the opportunity to personalise the information that they need (while still pushing out organisation-wide essential information like overarching policy directives);

· implementing a realistically priced KMS to allow links to documents and knowledge experts, version control, validation, and motivations for staff to share knowledge;

· implementing systems to support decision-making and encouraging staff to include 'good practice' case studies for future use; and

· providing THIS AGENCY's Knowledge Manager with the resources and executive support to enable a significant impact on technology infrastructure decisions.

Recommendations

1. It is recommended that THIS AGENCY adopt the suggested systems solutions identified in this report (and summarised above).

2. It is further recommended that these system components be fully integrated in a KMS architecture as depicted in the body of this report.

3. Finally, it is recommended that the suggested KMS architecture form part of the overall Information Management Systems architecture in THIS AGENCY and NOT be perceived as an optional extra.

Background

The National Office for the Knowledge Economy (THIS AGENCY) provides strategic advice to government on key issues affecting the information economy and coordinates the application of new technologies to government administration, information and service provision.  Earlier reports prepared for THIS AGENCY had identified initial several knowledge management issues including:

· No strategy for expert knowledge to be shared (eg knowledge silos abound);

· Explicit knowledge is not maintained or managed effectively (content is outdated);

· Leader's vision for the organisation is not communicated to members effectively;

· Commitment to implementing knowledge management is rudimentary (eg there is a part-time knowledge management position, but the role includes other budgetary requirements); and

· Knowledge artefacts are stored in a number of locations and not linked to each other (eg documents are stored on individual drives and on the website).

Given these perceived problems THIS AGENCY asked Adept KM to provide a 'knowledge management paper' that would provide highlight ways that knowledge management could be applied within THIS AGENCY.  The paper at Attachment A entitled 'Applying knowledge management systems in the public sector' used a number of case studies to demonstrate the practical benefits of knowledge management.  Specific technological benefits include:

· Decision support systems that could apply systematically rule-based knowledge;

· Intelligent document processing (EDMS and ERMS)

· Workflow management software to help track and route information; and 

· Communications software (eg email, groupware, videoconferencing, portals).

It was suggested that THIS AGENCY prepare a business case for knowledge management in THIS AGENCY and suggested that THIS AGENCY undertake a full knowledge audit to discover any knowledge gaps that could be addressed by knowledge management system components. A knowledge audit has since been conducted.

Aim

This paper considers the components and overall knowledge management system architecture that could address identified problems arising from the knowledge audit.

Scope

The paper has a technological focus – looking at knowledge management system components and how these can be integrated into a useful architecture.  This is not to imply that the technology aspects are in any way more important that other knowledge management initiatives – rather they form part of an overall knowledge management strategy and associated framework.  The non-technical aspects will be considered in more detail in the complete knowledge management framework document currently being prepared.

A n excerpt of the knowledge audit is at Attachment B.  The results show knowledge management issues that could be addressed (at least in part) by appropriate knowledge management systems.  These issues and the corresponding technological options are contained in the body of this report.  

Terminology

KMS Framework (Platform)

A knowledge management platform (or framework) includes "the KM system infrastructure, knowledge management strategy, cultural facets of knowledge work, design of incentive schemes, and measurement of evaluation mechanisms in place." (Tiwana 2002:6). 

[image: image6.png]


[image: image7.png]Parscnsizad
Vieo
Exparience

Camman
Ty
g
Sl Bk
End Sarnes

HITPAMLCONDCOM

U e

ricrmation Gatovay Wb Serer

Guery Seces, Dissaminaion Servioss, Dcussions

Tt Corpote
iemory

e

Catmgord
Feposiory

[Esurty Seices, Submiseion Sevces, ol Service]

Sources
Fouitos
(055, Fepoting
)

Appicaton
niscesor
Soomeson

Evai
etz for
Smesin

Thin Client

Yoo Sener

spplcain Senr
[Repited Faposiories
o nows Bzt
Bl Ol

spplcain Sanr

o ofice
Sppicaiins



[image: image8.jpg]Interface Layer
Browser

Access & Authentication Layer
Authentication, Recognition, Security, Firewall, Tunneling

Collaborative Intelligence and Filtering

Intelligent agent tools, Content personalization, Search, Indexing,
and Metatagging

Application Layer
Skills directories, Yellow pages, Collaborative work tools, Video
conferences , Digital white boards, Electronic forums, Rationale
capture tools, DSS tools, and GDSS Tools

Transport Layer
Web and TCP/IP Deployment, Streaming Audio, Document
Exchange, Video Transport, VPN Core, Electronic Mail and
POP/SMTP Support

Middlewae and Legacy Integration Layer

Wrapper Tools (such as  TCL/TK or scripts to integrate legacy or
cross-platform data)

Repositories

(e o
Discussion D‘g::s";zm
Data warehouse Forums

oty
[
=

9/ 2y} BIA uopesbajul




[image: image9.png]What? [ How? | Where? | Who? | When? | Why?
A | | e | o A2 | R
et | S | e | ot | e | L | PER
ooty | o | AR S | s, | R | ST
Tt | it | sy | e | |t |0
R o | | A | | s

TS| ol | v | s | aSie | o |

)




[image: image10.png]u!)‘&@)!.&ﬂ«&




Components in a knowledge management platform were documented in earlier reports and are reproduced in the graphic below (Figure 2) for ease of reference.  Note that the double (red) circles indicate areas of specific focus in this report.
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Figure 2 – Knowledge Management Framework
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Knowledge Management Systems

Knowledge management systems have been defined by Gallupe (2001) as "systems designed and developed to give decision makers/users in organisations the knowledge they need to make their decisions and perform their tasks." 
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Importantly a KMS can be a discrete component or a cluster of components covering one function.  For example, Bowman (2002) outlined a 'repository' KMS that incorporates the features shown in the diagram below (Figure 3).  In summary, the features in this Repository KMS include:

· User interface design;

· Text and multimedia search and retrieval;

· Knowledge maps (or taxonomies) to group materials into appropriate categories;

· Personalisation (via user profiles);

· Standing queries (push technology based on standardised keywords);

· Affinity group filtering (grouping members with similar interests and providing information to the group if requested by one member);

· Knowledge directories (allowing a user to address a question to an expert);

· Collaboration and messaging (sharing project documents, plans and schedules); and

· A portal to access structured corporate information needed in day-to-day work.
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Figure 3 – Example of a KMS Repository (from Bowman 2002)
Knowledge management system components

"The trouble that managers face in developing and integrating knowledge management practices is that an effective knowledge management system is in itself a complex combination of a series of organizational subsystems which are themselves complex" (Soo et al 2002).  
The following can be used as a checklist of components that are currently used in knowledge management systems:

· Information storage (involving a client/server type of architecture);

· Security and authentication (protecting information and allowing access);

· Data Mining (searching data transactions and answering enquiries);

· Records Management systems (EDMS or ERMS) to manage and store predominantly text-based files;

· Online Transaction Processing (OLTP) – for collecting and disseminating information;

· Online Analytical Processing (OLAP – for answering inquiries rapidly over an electronic network);

· Intelligent Agents (providing targeted information according to user profiles either as stand-alone or imbedded in application programs);

· Groupware (tools that support collaborative work and knowledge sharing like workflow tools and including decision making tools such as a DSS);

· Electronic Networking (involving Internets and Intranets); and

· Knowledge Mapping (a visual display of captured information and relationships).

Ginsburg and Kambil in Barnes (2002) included a data and knowledge warehouse and knowledge quality control in their list of components.  What these and other key authors have acknowledged is the need for these components to be "integrated into a system that provides the required functionality and maps to organisational requirements." (Ginsburg & Kambil 2002). 

KMS Architecture

As Duffy (2000) contends, there is no 'out-of-the-box knowledge management solution' – instead knowledge management uses an assembly of technologies.  The key to success appears to be a well-designed foundation architecture.  An architecture "identifies a system's components and describes how they interact" (Duffy 2000).  Another way of thinking of architecture is as a blueprint that is used to support or modify an IT system.  

IT architecture covers the hardware and the software of the standard operating environment – including PCs, Servers, and the office software used on them (eg application programs and system software).  It covers the network (routers, switches, cables etc) as well as software development tools.  Importantly it also covers rules expressly forbidding hardware or software (eg emails not to contain jpegs, or to be disallowed over a specified size, or games software to be prohibited).

Systems integration is a key aspect of a well structured systems architecture.  According to Bourdreau and Couillard (1999), systems integration is defined as "the melding of divergent and often incompatible technologies, applications, data business processes, and communications into an enabling and uniform architecture and functional structure."  Note that it is possible (though not desirable) for a system to be 'well architectured' but not have its function integrated effectively with the rest of the organisation.  An overall architectural framework will identify these 'silos' so action can be taken to integrate them.

KMS Architectural Models

There are any number of KMS architectural models that could be applied in THIS AGENCY.  The architecture selected needs to take account of system integrity; scalability; robustness; interoperability; universal access; and security. Some models are outlined below.

Figure 4 – Ulrick's Architectural Model

Ulrick writing in Barnes (2002) identified a simple architectural framework comprised of just three layers.  In this diagram, the meta layer contains the terminology required for consistent application throughout the system; the conceptual layer reflects a specific situation and is used to 'create, edit and store domain-specific knowledge'; and the interface layer is concerned with a specific instance that has a specific time and state (eg project plan for implementing knowledge management).  

Figure 5 – Duffy's Architectural Model

Duffy (2002) described a knowledge management architecture with five layers.  Layers include:

· User interface

· Knowledge metamodel

· Knowledge repository

· Knowledge access tools

· Knowledge enablers

The Metamodel layer contains 'knowledge about the knowledge'. Knowledge access tools are security models, directory interfaces, protocols, or access tools and engines.

Figure 6 – Kesner's Architectural Model

The architecture proposed by Kesner (DATE) is similar, though having six layers. This model is web-based and focused on the interoperability of system components

Tiwana Model

In contrast, Tiwana (2000) provides a more comprehensive seven layer architectural model. 


Tiwana's web-based system is considered a useful base for the development of THIS AGENCY's system components and overall architecture.

It covers most of the components considered necessary to address THIS AGENCY's business issues. 

Areas circled represent components specifically addressed in this report.



Zachman Framework (Matrix)

Figure 7 Zachman Matrix (depicted in Vail 2002)

Zachman's model is really a framework designed to "assist in the development and management of comprehensive and aligned Enterprise Architecture models" (Vail 2002).  

Essentially it is a classification schema based on questions (what, how, where, who, when and why) and comprised of 36 cells.  These cells represent all levels in the organisation (operational and strategic), all players in the architecture (owners, builders, stakeholders, vendors, users etc) and all components (models, data, networks, application programs, security protocols, business goals and requirements, workflows and overall strategies). 

Zachman's rationale for developing the framework in the first place was because of the increasing size and complexity of the implementation of information systems – therefore requiring "some logical construct (or architecture) for defining and controlling the interfaces and the integration of all components of the system" (Zachman 1999).

The framework  is independent of any one methodology or tool, and the organisation determines how best to use it in the development process. One of Zachman's key messages is that systems architecture depends on the perspective of the person involved with it be they a developer, owner, or analyst (see Table 2).  

Table 1 – Different architectural representations (from Zachman 1999)

	If you are:
	Then you probably think architecture is:

	A programmer
	A structure chart

	The database administrator
	Data design

	An analyst
	A data flow diagram

	A planner
	Some combination of entity/relationship diagrams and/or functional flow diagrams

	The communications manager
	The business logistics infrastructure and/or the distributed systems architecture

	An operations manager
	The system architecture

	A network administrator
	The network architecture

	A program support representative
	Detailed data and program descriptions

	A computer designer
	Machine language

	The president
	Entity classes, process classes and/or a map


Addressing THIS AGENCY issues

Existing systems

THIS AGENCY has an internal and external web presence and is considering a portal solution.  There is a portal team currently working on whole-of-government portals and their work should dovetail into the development of a THIS AGENCY-wide portal solution.  

Access and authentication is via passwords and remote dial up access and via laptops. Unlike Centrelink and other agencies there is no swipe card facility on PC's and the nature of the work and the location is such that this is not required.

Collaborative filtering systems are not used but are needed.  There are rudimentary skills directories from HR systems, but these are developed in specific HR programs and need to be integrated (or adapted) to more useable systems.

THIS AGENCY also has video conferencing, some project management tools, Netmeeting. TCP/IP is used as is POP/SMTP and anonymous FTP.  

Legacy integration is not well developed and there are a number of databases for budgets, HR, and statistics that are currently not integrated.

Table 2 – THIS AGENCY KM Issues

	ISSUE
	POSSIBLE KMS SOLUTION

	THIS AGENCY 'does not know what it knows' – there is a lot of information located in various areas (eg Intranet, Website, J Drive, Personal folders) that requires locating and classifying before it can be used, discarded, updated or stored correctly.
	1

Locating and categorising documents via Text-based systems such as ISYS.

Moving directories to a KMS like EyeDotEM so that they can be assigned links and metadata.

	THIS AGENCY has no system to effectively manage its documents and other 'knowledge artefacts' and to ensure that these are current, can be accessed and validated by others and are not duplicated (eg create once, use many and store in one location).
	2

Implement a KMS like Annotate and/or EyeDotEM once the artefacts have been located and classified.  Use the system as a motivator for knowledge sharing (ie peer reviewed documents) and in conjunction with a personalised portal. 

	THIS AGENCY staff either suffer from 'information overload' with emails used extensively to advise of every change, or 'the mushroom syndrome' where knowledge workers are not aware of vision being articulated by knowledge leaders.
	3

Migrate the existing Intranet to a personalised portal by adopting a product like SAP Enterprise Portals (SAP EP) – available to both SAP and non-SAP customers like THIS AGENCY.

	THIS AGENCY staff are unaware of the procedures to use in making decisions involving core management processes and the information that is available is not comprehensive and hidden within the organisation.
	4

Implement one or more integrated systems (eg DSS and/or CBR) to assist staff make procedural decisions (eg steps involved in publishing material, project management decisions when developing new initiatives).

	THIS AGENCY IT areas are developing an information management framework, but may not have incorporated knowledge management aspects. 
	5

Ensure any changes to the system architecture also reflect the knowledge management components.


THIS AGENCY KMS Components in detail

Component 1 – Categorising existing information 

There is a wealth of information and tacit knowledge within THIS AGENCY – it's where to find it and how to access it that is the problem.  THIS AGENCY does not 'know what it knows'. Organizationally, the work areas are divided into 'divisions' with a Section Manager leading a team involved in working on a particular subject.  For example one group may be working on Channel Management information and service delivery (eg a framework to provide services via call centres, face-to-face shop fronts, or portals).  Another group may be examining interoperability frameworks for agencies (also covering these channels), while another group may be responsible for information promulgated to agencies in the form of advice on the THIS AGENCY Website (again covering material that would be relevant to both of the framework guidelines).  All of this is vital information, but there are not many linkages between the projects or the project personnel.  

There is a wealth of useful knowledge that could be shared but it resides 'all over the shop' as well as within the heads of the expert project personnel.  A lot of the work is not codified - people just know what to write in terms of agency guidelines or public seminar presentations because of prior experience.  Of particular relevance are the excellent presentations delivered internationally by THIS AGENCY executive members that are very difficult to locate, but that would help frame the project work of other staff. Another related issue is that once a project is completed, the information is not stored in appropriate areas so as to provide useful case study material for subsequent work.  The organisational culture is not adverse to knowledge sharing, but the structure perpetuates silos.

As Soo (DATE) notes "there must be a concerted effort on part of the organization to ensure that any part of knowledge that is codifiable is indeed codified and captured."  The initial task facing THIS AGENCY is to determine 'what it knows' – to categorise the existing knowledge within the organisation.  There are a few search and classification tools about that can assist in this regard, but one of the most common is the ISYS product.

ISYS:Desktop 

The sales brochures from ISYS state that the ISYS:desktop product enables the user to access and compile references from global and personal e-mail folders, SQL databases, word processing documents, spreadsheets, PDFs, XML data, web pages, Lotus Notes and contact database systems within very quick timeframes.  Basically the functionality of the product includes:

· Indexing – ISYS:desktop recognizes and indexes over 125 different file formats.  The user can select which computers, folders and files to be incorporated into the index and can determine where the index is located, when it is updated and how frequently. 

· Searching – ISYS:desktop supports both simple and sophisticated searching mechanisms to allow users locate a particular document extremely quickly. 

· Retrieval – Before displaying documents,  a user can see at a glance which ones to view and can discard results, filter, sort and drill down to refine the search parameters.

· Display – ISYS:desktop can display your documents in the ISYS Browser, or let you view them in the original application if it is available. You can annotate documents with virtual notes and attach photos, video or sound files, all without altering the original document.

Some of the technical advantages of ISYS:desktop is that it can index email attachments, it interprets XML documents and can format XML using a Rich SQL template, it is integrated with Lotus Notes and is also Internet enabled, and it can index native UNIX file systems via FTP.

Figure 8 – ISYS Search results

Figure 8 is a little indistinct, but shows the outcome for a search result using ISYS. The columns from left to right are:

· File name The full file name and the path if appropriate.

· Title The title of the document. 

· Hits Displays the number of times the search term/s are found in that particular document.

· Type The document file type 

· Relevance Calculated relevance ranking displayed as a colored bar. The longer the bar, the greater the perceived relevance.

It is sugested that THIS AGENCY invest some time and resources to search and categorise information and knowledge held within the organisation.

Component 3 – Linking knowledge and information

Having located and classified the codified knowledge within the organisation, there is still a requirement for THIS AGENCY to manage knowledge more effectively. A great many so-called knowledge management systems are really glorified database management systems, but there is a major difference between them.  While database subsystems are important vehicles for capturing information, to be used effectively, they have to be supported by a strong informal networking subsystem yet this is often not considered in the system development.  It seems much easier to spend significant funds on a formal database system than to invest in an informal networking and transfer system.

Instead a system should cover both requirements for tacit and explicit knowledge transfer.  "Effective knowledge management involves managing both formal and informal systems and recognizing that the effectiveness of one can benefit the other" (Soo DATE).  This system should also actively support and promote knowledge sharing.  While the culture in THIS AGENCY may be generally conducive to sharing, there may be pockets of knowledge hoarding or some people may feels that their contributions are not as worthwhile. The knowledge is power' dictum may apply in some areas in the organisation and action may need to be taken to break down these barriers.
"Knowledge resides in individuals and there is always the problem of who gets the rents from its utilization —a fact reinforced in more organizations with “siloed” organizational structures that promote a culture of personal expertise" (Soo DATE).   The silo structure is visibly apparent in THIS AGENCY and THIS AGENCY also has a number of experts in the information field whose knowledge often remains untapped.

Aside from accommodating the tacit side of the equation, there are issues concerning the usefulness of existing knowledge.  A KMS should cover version control, expiry dates (in accordance with record management principles) and some way of providing validation.  Again, there are a range of tools that can assist – Annotate and EyeDotEm are two examples.

Annotate

Annotate is a collaborative tool and document search and retrieval system that was developed to address issues of document management and knowledge management..  In summary, it can:

· capture individual document appraisals;

· use individual appraisals of document to augment document content;

· use appraisals to recommend the usefulness of content to others;

· use information from authors to combine and restructure information between systems; and;

· use the annotation system to 'weakly support' the socialisation or transfer of tacit knowledge between individuals.

EyeDotEm

Another software program that is also concerned with the management of explicit knowledge and assisting tacit knowledge transfer is a product called EyeDotEm.  This product allows users to manage (capture and retrieve) their explicit knowledge by:

· allowing the cross-linking of knowledge artefacts for cataloguing flexibility;

· including link reasons as to why they are associated;

· including searchable file descriptions (meta data etc);

· enabling fast retrieval using bookmarks for searches, browsing etc;

· enabling voting (peer validation) to occur on any knowledge artefact;

· providing comprehensive search functionality; and

· providing customisable browse start points.

Figure 9 EyeDotEm linking concept client presentations

Using simple customisable templates, knowledge artefacts can be associated with staff, equipment, or processes.  Implicit knowledge can be associated as ideas, hints, notes and link reasons.  Instead of having knowledge artefacts (say files) replicated across the normal hierarchy systems, EyeDotEm operates more like a network with links to the original documents and to anything or anyone associated with them.

It is suggested that THIS AGENCY investigate systems to enable all relevant information to be linked, shared and validated.

Component 3 – Personal and relevant knowledge

Apart from the fact that THIS AGENCY staff have indicated that they are often unaware of information and vision statements developed by their executive (ie a lack of knowledge), staff also consider that they are overloaded with less relevant information.  There is an Intranet where information is posted, but the email facility is also used extensively to broadcast information of every type.  This can include details of other area's staff movements and farewells as well as information pertinent to the work done in the area. 

In addition, some staff mentioned that there were some informal networks operating between managers and the executive where members could discuss information of direct relevance to them, but these networks do not seem to apply below the managerial levels.  Information for others seems to be in the form of emails covering codified knowledge that is not targeted to suit particular requirements.  As one staff member said 'there is only so much you can do in Outlook to filter information'.

The key issue seemed to be that THIS AGENCY staff want to be able to control the information that they receive so that it is relevant to their needs AND want to be able to link with people who can provide expert opinion as an adjunct to the codified information.  While the Website does list details of some Networking Project Groups, there is no real facility to encourage knowledge sharing.

The importance of informal interactions had been considered as a crucial element in knowledge exchange, particularly due to the tacit nature of knowledge that makes it difficult to codify and transfer.   As Soo (DATE) maintains, "for many organizations, informal channels of communication have been a rich source of information and knowledge that cannot be found in company databases, manuals, or newsletters"  While for smaller organisations, knowledge sharing works well by face-to-face contact with people in the same work space, once the organisation grows in size, knowing who to contact to be included in projects or to ask for assistance, becomes more difficult.  In this instance THIS AGENCY does not 'know who knows'.

A skills and knowledge database used in conjunction with a personalised portal would help address these issues.

Again, there are a variety of tools that could assist in this regard, but bearing in mind the cost, there may be scope to leverage from existing HR systems to develop the skills and knowledge database (or some have just used an Access Database bringing in data as needed). The portal solution also depends on the legacy systems already in place.  For example if Lotus products are already in use in the area, it makes sense to use something like a Lotus K –station portal in conjunction with the Lotus Discovery Server. Another alternative is to implement a SAP Enterprise Portals solutions whether or not THIS AGENCY already has SAP in place (ie it is not reliant on other SAP components).

The development of the Lotus solution in 2000 was predicated on a number of user requirements including (Pohs et al 2001):

· Ability to locate subject matter experts;

· Access to organisational knowledge and competencies;

· Access to data based on security level;

· Knowledge capture, preservation and dissemination 'automatically';

· Facility for individual users to customise information; and

· Ability to share knowledge with external users without technology or licensing issues.

These requirements were also considered in the development of the alternative SAP product.

SAP Enterprise Portals

There are four pillars to the SAP Enterprise Portal (SAP EP) – Internet, Unstructured documents, Data warehouse and Legacy systems.  The portal infrastructure was designed to deliver 'user-centric collaboration' using a hub which ensured consistency across information sources at the 'back  end'.  There is a focus on integration to allow data and relationships to be accessed through a virtual metadata layer. 

SAP Portals employs four different technologies in its portal solution: 

· unification and iViews accessed legacy and transactional systems; 

· business intelligence provided an analytical function; 

· knowledge management provided a comprehensive, unstructured document management solution, and 

· Yahoo! offered a market-leading Web content and services access point.
Interestingly, the SAP solution stressed the importance of harnessing the legacy information, rather than trying to provide replacements.  Their rationale was that legacy databases contain mostly data, which is manipulated through a variety of code, screens, and reports and was considered too 'arcane' to be replicated.  Instead the SAP iViewServer connects to multiple sources (including legacy systems) and can access applications using OLE DB, APIs, HTTP, XML, SOAP and many others.  

Like the Lotus developers, SAP quickly identified essential user requirements such as: 

· on-demand access to information through a variety of seamless search capabilities that approximate natural language searches;

· a facility to specify types of documents of interest and to be able to receive notifications any time such documents get added into the collection of information;

· need for documents to be categorized into multiple, browsable taxonomies so that users can find them even if they do not know the exact content of the document; and

· version control, multiple publishing methods, and flow control of document publishing from and to the portal.

Figure 10 – SAP KM Platform

The SAP KM EP solution is accessed through a single interface that is the front end to a range of services.  A key requirement identified by users is 'personalisation'.  In the mySAP EP context, personalization can determine the page layout, the look and feel of the portal, which information users receive and how they receive it.   There is also some predictive technology that allows automatic personalization based on the user, their location, or the event being handled.

In summary, the SAP KM platform can:

· Organise unstructured information

· Facilitate 'people-centric' collaboration;

· Cover enterprise content management; and

· Use a full search and classification engine.

It is suggested that THIS AGENCY investigate the possibility of implementing a portal solution in conjunction with links to a skills and knowledge base.

Component 4 – Assisting in decision-making and knowledge use

One of the primary purposes of knowledge management is to support problem solving and decision-making.  In the THIS AGENCY context, decisions are largely concerned with processes and policy and how best to disseminate information (and knowledge) to other agencies.  At a practical level this can involve publishing guidelines and the use of metadata to link documents as well as records management principles.  For example, decisions need to be made on when and how to remove obsolete information from the various knowledge repositories.  The key challenge facing THIS AGENCY in this respect is that the guidelines for how to 'publish' and disseminate information are not comprehensive, easily accessed or well known.  This means that areas simply revert to their own practices and continually 'start from scratch'. 

One example of decision-making is the Observe-Orient-Decide-Act (OODA) model used in the military and developed by Boyd in the 1960's.  The graphic at Figure X (adapted from Miller et al 2001) summarises the main steps.

Figure 11 – Decision-Making model

Steps in the OODA model include:

· Observation: collecting facts about the world

· Orientation: recognizing and defining the problem to be solved

· Decision: formulating plans to solve the problem and choosing one for action

· Action: effecting the plan, either directly or indirectly (through other deciders)
Manually undertaking these steps can be extremely time consuming.  Fortunately there are automated decision systems that can assist.

Decision Support System

There are many systems available to directly support decision-making in an organisation like THIS AGENCY.  A decision support system (DSS) is one such system that can be used effectively when there is a need to:

· handle large volumes of data from a variety of sources;

· provide report and presentation flexibility (including providing graphical displays);

· enable heuristics ('rules of thumb') and provide optimisation support; and 

· enable drill down and 'what if' analysis.

A DSS has been defined by Stair & Reynolds (2000) as "an organized collection of people, procedures, software, databases, and devices used to support problem-specific decision making".  Typically, it contains three primary inputs – database, knowledge base and model base.  The database contains the data relevant to the decision problem, while the knowledge base holds formulas for converting the data into the problem's parameters, guides for selecting decision alternatives, or advice in interpreting possible outcomes.  The model base holds the model of the decision problem (eg tabular, graphic, or mathematical) and the methodology for developing the results (eg solutions).  This is shown in the graphic at Figure 12.
Figure 12 – Decision Support System (from Forgionne 2000)

The effectiveness of a DSS lies in its ability to support all phases of the decision making process in an integrated way.

The DSS can be used to organize knowledge, generate timely focused reports, and project trends.  It is important to note however, that the DSS is a tool to assist decision-making – it does not replace the decision maker.

Equally important is the need to carefully match the business need with appropriate technology – a DSS is not always the best solution. Some of the downsides to a DSS are outlined below.

Tiwana (2000) identified the following problems with implementing a rule-based system (such as a DSS):

· high dependence on domain experts and specialists (the content – rules- must be developed by experts and often these experts deal in tacit – not codified knowledge);

· higher speed of development (development is only as fast as the expert knowledge can be extracted);

· low levels of scalability (rules need to be redefined when policy changes – thereby again needing the expert content);

· slow response speeds (if the dataset grows too large and the rules become too complex, this will slow the system response time); and

· low to medium flexibility (the system can become inflexible if the problem attracts new variables).

Case-Based System

An alternative to a DSS is a Case-Based Reasoning System (CBR).  "Case-based reasoning is a problem-solving or knowledge-sharing approach that relies on past, similar cases to find solutions to problems, to modify existing solutions, and to explain anomalous situations" (Mamaghani 2002). 

CBR systems are modeled after the way that people apply their own experiences in problem solving.  That is, by retrieving a case that is similar to the current problem situation, and either reusing the old case to solve the current problem, or adapting the old case to provide a new solution for the current problem (Mamaghani 2002).

One of the advantages of CBR systems is in their flexibility – they can be used in a constantly changing environment.  THIS AGENCY experts who can access case study material (maybe for use when developing frameworks) are likely to uncover opportunities and therefore produce better solutions.  In turn, their output can be captured, classified, linked and stored so that others can benefit from their experiences.  The output could evolve into structured rules and cases for solving specific problems, or alternatively could blend into automated workflows.

In CBR systems, a new problem or situation is compared with a library of stored cases — a case base.  Each case contains information regarding a specific problem situation and its solution.  All case-based reasoning methods have a common process comprising the four Re’s (Mamaghani 2002):

· Retrieve the most similar case(s);

· Reuse the case(s) to attempt to solve the problem;

· Revise the proposed solution if necessary; and

· Retain the solution as part of a new case.
Figure 13 – CBR Process

It is suggested that THIS AGENCY adopt a CBR system and link this to the other knowledge systems previously mentioned to provide an integrated solution.

A KMS Architecture for THIS AGENCY 

Figure 14 Integrating the components

The centrepiece for the THIS AGENCY KMS architecture is the personalised portal. This would provide users with a single interface to corporate information scattered throughout the enterprise. It would assist them to organise, find and share unstructured office and groupware content, e.g. e-mails, discussion group material, office documents, forms, memos, meeting minutes, web documents, corporate information and tender and business opportunities. 
There would be security via password and role-based access.  A single sign on would reference THIS AGENCY's existing infrastructure of privileges and authentication.
Intelligent agents would feature prominently either pushing information to users (via predetermined rules) or searching for relevant information and then presenting it to the user in an optimal format. 
This architecture highlights the DSS that would be predominantly used by THIS AGENCY Managers and Project Officers.  The skills database with THIS AGENCY experts is another feature that would be accessed by all THIS AGENCY staff for transferring tacit knowledge.

The transport layer would remain largely unchanged from the existing systems, but there would be more use of video and audio streaming.

Systems integration requires an overhaul, as currently the legacy systems are stand-alone.  Wrapper tools need to be adopted more frequently.

The repositories include legacy databases, case databases (storing information about previous work) and others.

Conclusion

The THIS AGENCY architecture is based on the Tiwana model and incorporates ideas from the framework delivered by Zachman (ie architecture requirements and meanings are role dependant).  

This report has focused on specific systems components that are integrated in the overall KMS and are depicted in the system architecture.  Their selection was based on the challenges faced by THIS AGENCY as identified from previous reports and a recent knowledge audit.  Apart from the lack of integration with legacy systems, the key issues were:

· Significant information located in various areas that requires locating and classifying before it can be used, discarded, updated or stored correctly;

· Relevant knowledge is not targeted effectively (either information overload or lack of access to important information);

· Requirement for a better system for managing and linking knowledge and information to prevent duplication and to ensure it is knowledge that is relevant, current and useful;

· Good practices and outcomes from successful projects are not being shared, so that sometimes work is re-created unnecessarily; and

· Knowledge management is not always considered when information management frameworks are developed.

The report concentrated on the first four issues and discussed a number of systems components that could be used to resolve them.  The last issue is considered a management challenge that is best addressed outside of the scope of this systems paper.

It should be stressed here that this report has concentrated on the technology needed to create an effective KMS.  However there are associated factors that impact greatly on whether or not it is successful.

A significant factor is the culture of the organisation and whether it is conducive collaborating in the development process, to sharing knowledge and to do the more mundane work associated with organizing the existing information.  Then the designated experts must be willing to update the technology tools and codify their knowledge (make it explicit) so that it can be shared more effectively.  Entering and maintaining the materials for a KMS can be a time-consuming and costly exercise.

Finally THIS AGENCY must be able to measure the effectiveness of a KMS implementation – even though it contains intangible factors. While intuitively, there seems to be great value in effectively leveraging THIS AGENCY's knowledge assets, exactly how this translates into an economic value is less clear, but equally important and this is one are requiring more work.
Recommendations

There are a number of suggestions made throughout this report that could assist THIS AGENCY to resolve the identified KMS issues.  It is therefore recommended that:

· THIS AGENCY adopt the suggested systems solutions identified in this report.

· The nominated system components be fully integrated in the suggested KMS architecture.

· The suggested KMS architecture be part of the overall Information Management Systems architecture within THIS AGENCY.
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Attachments

Previous Report

This is provided separately.

Excerpt from Knowledge Audit

	KPI 5 KM Information Technology
	IMPORTANCE
	SUGGESTED CHANGES

	Is IT used effectively enough to support KM?
	Crit.

(3)
	Imp

(2)
	Useful

(1)
	No use

(0)
	Document suggestions below

	KM is paramount when discussing new IT initiatives
	
	
	
	0
	

	People check whether IT supports the organisation's knowledge needs
	
	
	1
	
	

	Technology is a key enabler in ensuring the right information is available to the right people at the right time
	
	
	1
	
	

	IT in the organisation allows communication across boundaries and time zones
	
	
	
	0
	

	Hardware and software are regularly updated and are considered suitable
	
	
	
	0
	

	People use standard software applications in the organisation (eg same templates for word processing)
	
	
	
	0
	

	
	SCORE
	2
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Structure of a Repository KMS (Bowman 2002)
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