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����Assembly Lines – Built Just In Time 





By Rick Dove, Paradigm Shift International, e-mail: dove@well.com, 505-586-1536, Senior Fellow, Agility Forum


A newly built custom assembly line for each and every small-batch run, every time, just in time.





�
Look through Fred Mauck's eyes for a moment. You work in a GM stamping plant outside of Pittsburgh that specializes in after-model-year body parts. Your principal customer is GM's Service Parts Organization. They might order '73 Chevelle hoods quantity 50, '84 Chevy Impala right fenders quantity 100, or '89 Cutlass Supreme right front doors quantity 300. Your plant stamps the sheet metal and then assembles a deliverable product. Small lots, high variety, hard-to-make-a-buck stuff.


Every new part that the plant takes on came from a production process at an OEM plant that occupied some thousands of  square feet on the average; and the part was made with specialized equipment optimized for high volume runs and custom built for that part geometry. To stamp a new deck lid (trunk door) part you bring in a new die set - maybe six or seven dies, each the size of a full grown  automobile, but weighing considerably more. And you bring in assembly equipment from an OEM line that might consist of a hemmer to fold the edges of the stamped metal, perhaps a pre-hemmer for a two-stage process, dedicated welding apparatus for joining the inner lid to the outer lid, adhesive equipment for applying mastic at part-specific locations, piercer units for part-specific holes, and automated custom material handling equipment for moving work between process workstations.


You got a call a few weeks ago that said your plant will start making the Celebrity deck lids, and production has to start in 21 days. Not too bad - sometimes you only have four days. For new business like this your job is to get the necessary assembly equipment from the OEM plant, reconfigure the equipment and process to fit your plant, and have people ready to produce quality parts in the next three weeks. Others are responsible for the die sets and stamping end of the production process.


In the last 12 months this happened 300 times. In the last five years you've recycled some 800,000 square feet of floor space in OEM plants for new model production. At this point you have assembly equipment and process for some 1000 different parts - but no extra floor space ever came with any of it.


And no extra floor space materialized in your plant either.  Good thing you haven't needed it - the core competency here is rapid new-part starts, and small-lot, high-variety production - in a business that is traditionally based on high volume economics - and you've learned to do it without the usual capital budget. Eight years at this has evolved some pretty unique techniques - and a pretty unique culture as well.


You don't do this by yourself - you're a team leader that may use almost anyone from anywhere in the plant. At this point almost everyone is qualified to help bring in new work - surviving under these conditions has developed a can-do/let-me-at-it attitude almost everywhere, and a shared understanding of how to do it. 


Eight years ago the plant went to a single job classification in production, cross training everyone on everything - a press operator one day might change dies as well, the next day work in the assembly area building hoods in the morning and fenders in the afternoon - and the following day go off to another plant to review a piece of equipment or part for how to bring it back.


For this new business Jim Lesniewski wanted to do the initial recon. He went on the last trip too, experimenting with his video camera. Now he thinks he's ready to do a perfect taping job. He got the idea himself while trying to bring several jobs at once back from another GM facility. This environment encourages self initiative.


In addition to taping the operational assembly process he added close-ups of key equipment pieces this time. In the debrief review everyone saw the same thing at the same time - there was almost no debate over what to bring back and what to ignore - and you got a jump on the equipment modifications by seeing what was needed in advance. Some time ago the value of having a good cross section represented in these reviews became evident: nobody gets surprised, everyone shares their knowledge, and when the equipment arrives the modification team is prepared.


Two keys at this stage: knowing what to bring back and knowing what modifications to make. 


This new deck lid would be handled by bringing back the hemmer only; ignoring the mastic application machine, two welding robots, the welding fixtures, two press piercers, the shuttles, the press welders, and the three automated material handling  fixtures. Basically bringing back a foot print of 200 square feet from a process that covered 2500 square feet. The rest will go to salvage disposition while the hemmer goes to "hemmer heaven" - that place in your plant where some 200 different hemmers hang out until needed.


That you only need the hemmer is where a key part of the plant's unique core competency comes to play. Rather than build a growing variety of product on some sort of omnipotent universal assembly line, a line that grows to accommodate next year's unpredictable new business as well as the last ten-to-twenty years of legacy parts, this plant builds a custom assembly line for each product - and builds that assembly line just before it runs a batch of, say, 300 hoods. When the hoods are done you tear down the assembly line and build another one for fenders, perhaps, on the same floor space - and then run 500 or so fenders. Tear that down and build the next, and so forth. The same people that built the hoods build the fenders, and the deck lids, and the doors, and the .... and tomorrow some of them will be running a press, changing press dies, or running off to evaluate the next incoming equipment opportunity.


Necessity is the mother of invention - and the driving force here is the unrelenting requirement to increase product variety - without increasing costs or making capital investments. But fundamentally, for assembly, the scarcest resource is floor space.


Yes - a newly built customized assembly line for each and every small-batch run, every time, just in time.


The plant has six assembly areas, and can build any part in any of those areas. Usually you like to do the deck lids in the "A" area, though, as it has the most flexibility for welding. 


While you were waiting for that new hemmer to arrive you designed the process system configuration. Betty Garrison and Denny Hanko usually do this as a team. Once they figure out which assembly modules are best and how they should be spaced, Betty and Denny put together a configuration sheet for the assembly system by cutting and pasting standard icons for each module and running it through the copy machine. 


It wasn't always this easy, but you've learned a lot over the years. You build these assembly systems according to the one-page configuration diagram in Betty's three-ring binder - in real-time from reusable modules. Modules are easily moved into place and they share common interface standards and quick disconnects. On the average it takes about 15 minutes to break down the last assembly system and configure the next one. 


First rule: Nothing is attached to the floor permanently. If it can't be lifted and carried easily by anybody it will have wheels on it, or as a last resort, fork-lift notches. 


A typical deck lid assembly sequence might hem the outer skin, mastic some cushioning material to the inner skin, then weld a brace into place, and finally weld the inner skin to the outer skin in 30 places. In the process the material has to be turned over once and some gauging is done. The assembly system configuration might call for two three-foot roller tables in the front to receive the inner and outer pieces - think of these as hospital gurneys, on wheels, with rollers on top so the "patient" can be rolled across the table to the next station when the designated operation is complete. Next in line for the outer skin is the hemmer - it's on wheels too, and it's quick-connected to a standard controller off on the side out of the way. Yes, the controller is on wheels too. The outer skin is lifted into the hemmer with the aid of an overhead TDA Buddy - one advantage of doing lids in the "A" area: two TDA Buddies hang from the ceiling grid. When deck lids are assembled in another area a variant of the roller table is used that includes lifting aids. After hemming, inner and outer skins move to four-foot roller tables under the welding guns. The configuration sheet shows how many guns are active, where to position them, and which tip variant to install. All told there might be 12 simple icons on the sheet positioned in a suggested geometry. 


A hemmer is a very specialized piece of machinery. When it comes to this plant it loses most of its specialness - and becomes plug compatible with all the other modules in the just-in-time assembly family. Importantly, the integrated controls are removed and quick-connect ports installed to interface with the one standard electronic/hydraulic controller used for all hemmers. It is modified if necessary to work with one of the six standard control programs. Maybe a seventh will be added some day, but six has covered all needs so far. Finally, the set-up sequence for the hemmer is typed up and attached to its side - better there than in a file drawer.


Hemmers are pooled in hemmer heaven awaiting their time in the assembly area - each one being individually part specific. Other pools hold variants of standardized modules that have use in multiple assembly systems: twelve different types of roller tables, two types of quick-connect weld guns, three types of weld tips, one standard controller type, six standard downloadable controller programs, and other reusable standardized items.


Whatever the configuration sheet shows is quickly carried, rolled, or forked into place, quick-connected or downloaded if required, and ready for action. The assembly area has an overhead utility framework that enables the adaptability below; providing tracked weld-gun hookups, quick-connect power and air, light, and water. The operating atmosphere is not unlike the hospital operating room - except patient throughput is a lot faster - fast enough in this case to satisfy service parts economics.


It is common for production team members to make real-time changes to the configuration when they find a better way - better is better, and everyone knows what that means. 


Rule two: People rule. These assembly systems take advantage of the fact that people think better and adjust better than automated positioning devices, cast-in-stone configuration sheets, and ivory-tower industrial engineers. People bring flexibility when they are enabled and supported, but not constrained, by mechanical and electronic aids.


There's lots more in this vein here that is equally thought provoking. Next month we'll look at a completely different lesson in innovative adaptability from this same plant - and see where common concepts emerge.�
This story is not about check fixturing - it's about generic design principles.


Fixtures���� Built While You Wait





By Rick Dove, Paradigm Shift International, e-mail: dove@well.com, 505-586-1536, Senior Fellow, Agility Forum





�
We're back in Pittsburgh again, at the GM service-parts metal-fabrication plant. We've already looked at their just-in-time assembly concept (this column, Aug. '97). Now we'll look at a check-fixturing technique for auto-body-part contour verification. Two very different aspects of production - both exhibiting uncommonly high degrees of adaptability. 


Is there a common set of design principles responsible for this adaptability? That is precisely the quest in the workshops (explained here Feb. '97) that are revealing these secrets to us . A warning: we're going to look pretty closely at the architecture of this check fixture concept . . . and there will be a test later.


Picture this - a room about 30 by 40 feet. In the middle, on the floor, is a 9 by 23 foot cast iron slab one foot thick. You can't see much of this slab because it's mostly covered with four smaller plates of aluminum, each 3 by 7 feet and four inches high. These plates are punctured by a pattern of holes on a 55 mm grid; looking like an industrial strength Lego sheet, just waiting for some imaginative construction.


Actually, some construction appears to have started. Maybe 75% of this grid is covered by swarms of identical little devices called punch retainers - in no discernable pattern. Ten or twelve are grouped together in one place, twenty or so in another, six or eight somewhere else - maybe 40 islands all told on this Cartesian sea. It turns out that these groupings have evolved over six years of use, and continue to grow as new retainers are occasionally added to the collage - slow motion art.


Maybe the picture needs some help. A punch retainer looks like a metal cam - sort of a triangle with rounded points, and about an inch and a half thick - almost as high as it is wide. You lay it down flat on its side and bolt it to the grid; and thereby establish a virtually perfect repeatable coordinate position - with a quick disconnect socket. 


A few of these true-position sockets have a 5/8ths diameter drill rod sticking straight up out of them, all with different lengths, most with a positioning detent and a spring clamp to hold a sheet metal part against the detent. They're called details - these rods with clamps and detents.


Remember the 20 foot cast iron slab? On each side of this slab are cantilevered rails supporting a traveling coordinate measuring machine. These two Zeiss CMMs are program driven and can reach anywhere in the 9x23 foot space. Each base plate has a spherical fiducial reference point fixed to it. The machines find these 3-axis reference points in preparation for measuring relative distances thereafter.


So now the phone rings. Bill Marincic picks it up, listens, grunts affirmative, hangs up, and yells to his brother Bob. An '85 Pontiac left front fender is coming in hot off the press - and needs an immediate check. 


The Marincic brothers swing into action. Bill goes over to one of the four base plates, inserts a stiff wire into a hole in one of the retainers, and removes the unlocked detail rod. He repeats this process a dozen times in the next 45 seconds, placing each of the freed details in a blue plastic container about the size of a shoe box. We know its 45 seconds because Bob has been looking at his watch the whole time.


Bill disappears with the container into a side room. In here is a shelving unit that holds 540 identical containers in labeled rows and columns. Bill puts the one he has into its home slot, reads slot labels until he finds the new one he needs, and returns with a new blue box in hand. This adds another 45 seconds to the time. We know because Bob has finished his first cup of coffee now.


Bill heads over to the base plate while Bob heads over to the coffee pot. Bill removes one detail from the blue box and examines it - he notes the coordinate position stamped into the bottom of the holding detail, and inserts it into the corresponding retainer. In two minutes flat he has placed 14 details into their respective coordinate locations. We know its two minutes because Bob's coffee break just ended - just in time for him to open the door as the fender arrives. He points they guy toward Bill.


Three and a half minutes after the phone call, Bill clamps the fender into the newly-constructed holding fixture and enters the fender code into the Zeiss console. Bob presses the start button and the verification begins.


Remember that side room - the one with the 540-slot shelving? When you figure the 20x2 foot foot-print of the shelf space and add a four foot access aisle you find that details for 540 check-fixtures need 120 square feet. Add to that the 3x7 foot holding device base plate and you have less than 150 square feet tied up for 540 checking fixtures. The existing side room is mostly empty and could easily accommodate three times the shelf capacity.


There's nothing magic about those base plates. You can put one on a cart and take it to a press on the floor and check a part every 60 seconds. Not with the Zeiss machine - with traditional gauges.


Bill and Bob invented this concept while car pooling to work together. They call it the Pittsburgh Universal Holding Device. They're die-makers by background - and a product of the innovative take-charge culture at GM's Pittsburgh plant.


Pittsburgh Universal Holding Device�
�
System(s)�
Body-part contour check fixtures.�
�
Framework�
Base plate coordinate gridwork, 4x8x12 shoe-box shelving, 5/8ths punch retainer.�
�
Modules�
Punch retainers, 540 containers, fixture detail collection, two Zeiss Machines, base plate units, drill rods, detail clamps, detail detents.�
�
Principles Observed in System Design�
�
Self Contained Units:  System composed of distinct, separable, self-sufficient units not intimately integrated.


Base plates.


Retainers.


Details.


Containers.


Shelf slots.�
Flexible Capacity: Unrestricted unit populations allow large increases and decreases in total unit population.


Base plate can be extended to any size.


Unlimited shelving can be added.


Details for a large or complex single fixture could occupy multiple containers.�
�
Plug Compatibility: Units share common interaction and interface standards, and are easily inserted/removed.


Standard retainers bolted to base plate.


5/8ths drill rods inserted in retainers.


Common form factor containers in shelving slots.


Coordinate gridwork.�
Unit Redundancy: Duplicate unit types or capabilities to provide capacity fluctuation options and fault tolerance.


Base plates.


Blue containers.


Shelf slots.


Retainers.


Multiple CMM machines.�
�
Facilitated Re-Use: Unit inventory management, modifi-cation tools, and designated maintenance responsibilities.


"Zeiss Room" personnel are responsible for:


Pool of common retainers.


Pool of common containers.


Common off-the-shelf shelving.


Details for new fixtures machined as needed.


Additional base plates machined as needed.�
Evolving Standards: Evolving, open system framework capable of accommodating legacy, common, & new units.


Base plate can be any size or shape.


Retainers are installed as needed when needed.


Can be used with traditional layout table and gauges as well as CMMs.�
�
Non-Hierarchical Interaction: Direct negotiation, communication, and interaction among system units.


�
Distributed Control and Information: Decisions made at point of knowledge; data kept locally, accessible globally.


Coordinates stamped on rods.�
�
Deferred Commitment: Relationships are transient when possible;  fixed binding is postponed until necessary.


Fiducial sphere provides real-time zero point.


Rods inserted in retainers when fixture needed.


Retainers bolted to plates as needed when needed.�
Self Organizing Relationships: Dynamic alliances and scheduling; open bidding; other self-adapting behaviors.


Fiducial sphere provides real-time zero point.�
�
Key Definitions�
�
System: A group of interacting modules sharing a common framework and serving a common purpose.�
�
Framework: A set of standards constraining and enabling the interactions of compatible system modules.�
�
Module: A system sub-unit with a defined and self-contained capability/purpose/identity, and capable of interaction with other modules.�
�
OK, remember the part about the test? Go find last month's column about the assembly system and re-read it, and then this one again. The site-team we took to the Discovery Workshop at GM dissected this check-fixturing concept, and cataloged the design characteristics into the accompanying table. Can you find the same principles at work in the assembly system? Long time readers will notice some name changes among the ten principles - an early suggestion from the Discovery Workshops that are currently testing these principles.


This story is not about check fixturing - it's about generic design principles for making any production process or business practice highly change proficient - able to turn on a dime at a moment's notice. In future columns we will look at a wide variety of other business areas exhibiting these same generic principles. The sooner you find them and see them in their abstract example-independent form, the sooner you will apply them unconsciously to the next improvement or reengineering or start-from-scratch project you attack.


When looking at the tabled example you might notice that the contents are not pure - there is a mixture of multiple "system" levels. The Zeiss machines, for instance, are not really a part of the check fixture system, but rather a part of the next higher level system: contour verification. Similarly, the detents and clamps on the drill rods are a part of a lower-level detail system. At this stage the distinction is not important - but it will become so as we continue our exploration next month.�
����Local Metaphors Create Insight and Mobilize Knowledge





By Rick Dove, Paradigm Shift International, e-mail: dove@well.com, 505-586-1536, Senior Fellow, Agility Forum


Every business unit has its own brand of tactical chaos it manages to deal with - intuitively.





�
Virtually every business unit within a company has a few practices that exhibit high change proficiency. Typically these competencies emerge as necessary accommodations to an unforgiving operating environment. Maybe it's the ability to accommodate frequent management changes - each with a new operating philosophy. Or the production unit that automatically tracks a chaotically changing priority schedule. Or the logistics department that routinely turns late production and carrier problems into on-time deliveries. It might be a purchasing department that never lets a supplier problem impact production schedules. Or an engineering group that custom designs a timely solution for every opportunity or problem. 


Every business unit has its own brand of tactical chaos it manages to deal with - intuitively - implicitly - routinely - automatically - without explicit process knowledge rooted in change proficiency. Yet at the same time virtually every business unit today is facing strategic challenges that cry out for this same innate competency. 


What are the common underlying principles at work in these implicitly managed tactical successes? Can they be codified and applied explicitly at the strategic level? I think so - and so do others who are searching in this year's Discovery Workshops for these common principles and a way to package them for ready application. At this point we've completed four of the 1997 series of eight workshops, and have some progress to share and some promising tools to test.


�EMBED PowerPoint.Slide.8���


To illustrate, we will use a practice from the General Motors Pittsburgh metal fabrication plant analyzed in our second workshop this year (this column, Aug. '97). In brief review: this plant stamps and assembles low volume, after-model-year, auto-body service parts. With current responsibility for some 1000 assemblies the plant constructs a custom assembly line for a specific part, produces a few hundred doors maybe, tears down that assembly line and builds another in its place for a few hundred deck lids maybe (trunk doors) - and does this many times a day.


A configuration sheet like the one below guides the production team in constructing the assembly line from common reusable modules of various types. The accompanying Local Metaphor Model synopsizes the underlying principles at work in this just-in-time assembly line construction approach - and graphically depicts the concept of assembling reconfigurable systems from reusable modules. When coupled with the practice description (Aug '97) this tool can be employed outside the local environment as well.


Previously we have discussed the power of metaphors to create and communicate insight (May '97). The trick is to find a meaningful metaphor that can transfer this leveragable knowledge among a specific group of people. 


The Process: An outside realsearch team (Jun '97) works side-by-side with local personnel to examine two practices that exhibit high change proficiency. For each practice the structured  analysis process builds a model of the change proficiency issues (proactive and reactive response requirements) and the architecture (reusable modules, compatibility framework, system engineering responsibilities). Then we examine these architectures for local manifestations of ten specific design principles. 


The combined results produce two local metaphor models for change proficiency - local in that they are present at the plant site and respected intuitively for their capabilities - metaphor models in that the analysis explicitly illuminates common underlying principles responsible for this change proficiency. 


�EMBED PowerPoint.Slide.8���


�Then we examine a third area of strategic interest that isn't yet designed, or must become more adaptable, and employ the metaphors to guide the application of design


principles. This exercise at GM's workshop was focused on designing a process for capturing and mobilizing core competency knowledge, and is next column's subject.


�
Managing Core Competency Knowledge





By Rick Dove, Paradigm Shift International, e-mail: dove@well.com, 505-586-1536, Senior Fellow, Agility Forum


Knowledge is the heart of Agility - the driving force of both proactive and reactive change.


����


�
Knowledge is the heart of Agility - the driving force of both proactive and reactive change. New knowledge demands to be acted upon; and when one business acts upon new knowledge others have no choice but to follow. 


This human thing we are distinguishes itself from other life by generating and applying knowledge. Our increasing population is building upon an increasing body of past knowledge - which increases the frequency of new knowledge generation and speeds the decay of knowledge value - making the general business environment, which is built on knowledge, more unstable. 


Conscious knowledge management is the practice that will return general stability in the long run. Short term it will provide preemptive advantage to those who master it first. Core competency knowledge is just one aspect of the total picture - but an important place to start.


We'll explore the design of a knowledge management practice here, in the context of the competency at the GM metal-fabrication plant we've studied in the previous three essays. This plant stamps and assembles after-model-year auto body parts.  But we won't be talking about things unique to metal fabrication or even small-lot, high variety production - our business practice design will have application everywhere. 


In previous essays we saw that GM's Pittsburgh plant has a strong, unique, and evident competency at designing highly reconfigurable, highly flexible production systems. 


We took a Realsearch (Jun 97 essay) team there last May. Its task: explore methods for identifying the key design rules the plant employs for making highly adaptable systems, and methods for articulating and packaging these rules for effective communication to employees. More specifically, when plant manager Al Hall invited us in, he wanted a training program for new hires, as well as existing employees, that would spread this competency quickly and effectively throughout the entire workforce - at the insightful visceral level rather than as a fixed set of rules to blindly follow.


"When we look at a production system we look to see how it can be taken apart - not how it can be built up." A very insightful statement. They automatically look for ways to modularize a production configuration so that sub-units can be easily swapped or reconfigured for different assembly purposes.


That was a good one - you could teach others to wield that concept as a productive design tool. But most of the other things they credit for their unique abilities are less instructive. "We'll do anything it takes to keep the doors open" is not very specific and not really true. "Time is always questioned", "Everything can always be improved", and "Presume that anything can be done - just find out how" are inspirational but not helpful with design direction. 


These quotations are from a group of very competent people thoughtfully describing the principles they follow when exercising that competency.


"People are our most flexible tool", however,  is another concept full of insightful value that can be employed effectively as a design rule. They won't consider automation if high variability is required and a person can do the task. A practical example: assembly people move and position the work piece because they'll set it right every time, even though their modular assembly systems are reconfigured somewhat differently every time. This concept can make sense outside of their unique high variety, low volume operation: it's used in a brand-new high volume semi-conductor plant - where people transport work-in-process wafer cassettes from machine to machine to keep options open that automated conveyance would otherwise close - important options that let them add or re-locate production machinery to accommodate demand fluctuation and new technology.


"Enjoy people, make them feel like winners", "Teaming at all levels is key" and "Recognize accomplishment" are less instructive people-related guidelines, however. Important in the background of core values, but not helpful in the engineering design sense.


So we see the main issue has reveled itself: those with the competency can't seem to articulate it instructively. They employ tacit knowledge at the intuitive level that even they are unaware of. That's pretty common everywhere - and only becomes an issue when you decide it's time to explicitly inventory this kind of knowledge and spread it around.


There are more issues that must be addressed by the business practice we are designing. First and foremost, the knowledge management process itself must be highly adaptable - able to evolve and accept deeper and better competency understandings over time, able to accommodate new applications for that competency, and able to incorporate new knowledge developed elsewhere. A perfect application for the issue-focused, principle-based design methodology we've been exploring in this year's Realsearch discovery workshops.


Issue-focused design means we want to understand our requirements objectively before we commit to a solution.  Additional key issues on the proactive side include: 


People must be interested and perceive value in order to learn effectively.


The accuracy of knowledge, once it is captured, and the effectiveness of communicating it are both prime areas for constant improvement. 


With time, the product and process technology will change, as will the nature of the knowledge and the knowledge focus.


Some knowledge pays dividends when understood by different types of employees: engineers, skilled trades, accountants, personnel, management, etc - each requiring a modified learning approach. 


Insular knowledge is dangerous. An effective core competency renewal process must be aware of and able to incorporate relevant developments outside the local and greater-corporate environment. 


Key issues on the reactive side include:
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All knowledge is not necessarily good, e.g., knowing how to make a process highly adaptable when there is no value to the company to do so. A self healing process eliminates both incorrect and poor-value knowledge. 


People in training are employees with front line jobs, and business priorities change daily. There's no longer a "time-out" for training. Key points: flexible scheduling, and the training time should look like job time.


A training procedure must accommodate large and small groups, from a few new hires to large group of  existing employees.


Technology and applications change with time, so fundamental knowledge must be reinterpreted.


In a prior essay (Oct 97) we introduced something we called a local metaphor model as a tool to represent and help transfer insights among people. The graphic part of such a metaphor model is shown below - providing a mental image of the main elements of the knowledge management practice we are designing. On the left are the key issues we have discussed here. On the right is an outline of the plug-and-play framework/module architecture that provides the resources and freedom to adapt the practice to the identified change issues. In the center is a graphic depiction of the modules that are manipulated and maintained by the designated responsible parties in order to easily construct a wide variety of knowledge capture/mobilization/renewal systems - which we have dubbed Insight Development Groups for need of a name.


So far we've outlined design requirements. We'll begin exploring the design of this knowledge management practice in the next essay, discussing the framework/module architecture that is outlined in the diagram, and then finally the principle-based part of the design that is not yet shown. Save this - you'll need to refer to it then.�
A Knowledge Management Framework


By Rick Dove, Paradigm Shift International, www.parshift.com, 505-586-1536, Senior Fellow, Agility Forum


... better to let things compete for acceptance than to institutionalize rigor mortise.


����


�
Last month we began the design of a core-competency knowledge management system, and developed the primary design requirements. We also introduced a design architecture that fulfills those requirements - which we will explore here. The context of our design is a GM Metal Fabrication plant with exceptional competency at creating high-variety, low-volume production processes, and their desire for training both new employees and a broader base of existing employees in this competency.


Any knowledge management system must deal with rapid change in knowledge value, and provide means for evolving the knowledge base under management. Even leadership core competency becomes irrelevant in the churning competitive environment. The design requirements (Dec 97) focus on the dynamic nature of knowledge capture, dissemination, renewal, and creation; and recognize the need for transparent training which does not interfere with daily employee productivity. 


To start - we need to build one process to  capture knowledge and insight that a few people possess, and another process to plant that knowledge and insight effectively in other minds. Since the value of knowledge and the nature of its application changes constantly, these processes must be change proficient. Consider the alternative: if we succeed in capturing and packaging the insights of a few people today, and also succeed in feeding this boxed wisdom to everyone else, there is both a risk that the contents are incomplete and a time when they become stale - better to let things compete for acceptance than to institutionalize rigor mortise. 


Leading management sage Tom Peters says it well: "I'm totally opposed to the learning organization idea. I argue for the forgetting organization. You get droids when you have too much training and too many people thinking and learning in the same way" (Wired magazine, Dec 97). 


So we need a process that captures wisdom from those who have it, even if they can't articulate what it is; that seeks wisdom wherever it may be at the moment; that actively renews (improves, upgrades) its content; that creates and accepts new knowledge when it is appropriate.


With this reasoning our knowledge capture process has grown into a capture, renewal, and creation process - the activities that identify and package the right stuff. But we're still going to have problems if this stuff is simply put in a box and handed over to a separate and dedicated "training" process: for one it'll go stale, for another the trainers will not be quick to change what they teach. 


A little more reasoning is needed. New employees come in the door and existing employees change job functions constantly throughout the year - frequent events that trigger a need for training. Meanwhile, deliberate knowledge generation typically relies on the slow-to-admit failure of existing knowledge as its triggering event. This tells us that the knowledge generation activities are better tied to the training triggers - and leads us to the conclusion that we don't want separate generation and dissemination processes but rather one integrated system - one that generates and reaffirms knowledge in the process of teaching it. The implication here is that the people being trained will be the agents of knowledge generation as well as the triggers.


We don't want off-the-shelf knowledge to feed to people - but rather a training process for discovering and reinterpreting appropriate knowledge and its application.


OK - we've addressed the stale knowledge problem and the stuck-in-a-rut teacher problem. Now reality bites: performance pressures preempt time-off for training and postpone dollar commitments for training resources. 


Actually these are blessings in disguise. We don't want dedicated training resources - they institutionalize the rigor mortise. Instead, we want a rotating mentor-student relationship that exposes the wisdom of real workers, and challenges them to explain their insights explicitly. And we don't want time-off for training - that encourages the wrong knowledge focus. Instead, we want training to occur during the process of solving real problems - with solutions that provide real value in real time to the organization. We've called this employment of real people solving real problems in real time Realsearch in prior essays. Details can be read in "Realsearch: A Framework for Knowledge Management and Continuing Education" available on the web site at www.parshift.com.


So we know that we need a highly change proficient process. The cases analyzed here in the last four essays show that we can gain this with a framework/module architecture based on RRS (Reusable, Reconfigurable, Scalable) principles (Sep/Oct 97). 


We define the architecture's framework as a set of evolving standards that both constrain and enable the interactions of compatible system modules; and note that there is both an implicit and an explicit framework. 


The implicit framework is present whether we design it or not: the local corporate culture, global corporate policies and strategic plan, regulatory constraints, union contract and work rules, communication infrastructure (e.g., electronic distance learning technology), and skill sets and workforce capabilities. Though these are all real parts of the framework, practically speaking we can have no immediately effective hand in their redesign - they are the "givens" of the framework, and for the most part are the constraining portion - they limit what is possible. 


We will focus our framework design effort on the enabling portion - that part which provides the adaptability to changing knowledge values and application requirements as well as changing personnel priorities and profiles.


We design the framework after we establish the change issues it must accommodate (Dec 97). The reasoning process above coalesces these issues around six strategic themes that emerge as our key framework elements.


The accompanying diagram shows these strategic theme elements as dark/red bubbles connected to each other as well as to functional activities (light/yellow bubbles) that support these themes. The connecting lines convey a strong support relationship which is generally neither  uni-directional nor strictly hierarchical - thus we have themes supporting themes as well as activities supporting themes. More connectivity indicates a tighter weave of mutual support, leading to a more consistent, more compatible, and higher leveraged set of elements.


A Quick Look At The Framework
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1) Change Issue/Value Focus: Change proficient production process design is the core competency knowledge of interest here. A strong focus is therefore put on identifying the change issues addressed by a design.  Knowing how to analyze or develop a highly adaptable process is not necessarily good if no value accrues to the company. To this end all process analysis and design work is accompanied with a performance value analysis (a subject for the future).


Value is also important to the student. Developing new knowledge is not easy, and developing knowledge at the depth of insight is tougher yet. Preparatory work is aimed at relating mastery of the fundamental principles to personal values.


2) Based on Fundamental Principles: Earlier we discussed the problems associated with static knowledge. These problems are greater to the extent that knowledge is specific and narrow, and lessor to the extent that knowledge is fundamental: in physics, the Heisenberg uncertainty principle is less likely to change than is the location of a particle it governs.  Thus, we focus on principle-based knowledge with examples of good application. In the GM context the RRS principles themselves are appropriate as the core competency GM wants to manage is about adaptable systems. The RRS principles become more accessible, however, when they are translated into local rules - using the vernacular of the plant, its processes, and its people.


3) Students Renew Knowledge: We want a fresh look continually at the knowledge base - students provide this when they build and refine metaphor model "candidates". The models remain candidates until the "QA committee" (mentors and prior students) decides that they are worthy of entry into the official case study library. Students are also responsible for identifying and adding applicable outside information and readings to the review library. With less historical vestment in the status quo students are more aggressive in their outside information considerations.  


In our earlier discussion we arrived at the need for an integrated process - one which utilizes those being trained to develop the very substance of the training material. The act of capturing core competency knowledge is the same act that also disseminates it. 


4) Solve Real Problems: When learning time is focused on solving a real problem for the business, the time spent has direct and immediate payback, and the relevancy of the knowledge is self ensuring. In our GM context, topics for analysis and solution work are chosen for their abilities to shed new light on existing processes and/or develop new processes with superior characteristics.


5) Insight Facilitation: The real aim of all of this is to build a work force highly competent in what this plant perceives to be a preemptive strategic advantage. Competency comes in varying degrees - and when accompanied by true insight it is formidable. Supporting activities (yellow/light bubbles) are organize to facilitate the development of personal insight.


The diagram below depicts our design progress so far. It is not presented as a template for universal application, but more as an introduction to design concepts and process - and arose from only a brief 3-day Realsearch workshop conducted earlier at GM's Pittsburgh plant. Next we will employ RRS principles to design the functional activities that support the framework themes.
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Key Knowledge Management Activities





By Rick Dove, Paradigm Shift International, www.parshift.com, 505-586-1536, Senior Fellow, Agility Forum


����


�
We're in the middle of a business-practice design exercise that started a few essays ago. Our context is GM's Pittsburgh plant with low-volume, high-variety metal fabrication expertise. The plant's goal is to capture the knowledge of this expertise, to spread it through a training program among all current and new employees, and to nurture it into a proactive strategic advantage.


If the word student is belittling to you get over it, that's how the-rest-of-your-life game is played now.


A word about words: We call our training environment a workshop rather than a class - as the students are responsible for discovering the knowledge that they will be teaching to themselves, and their core activity is the design of a real solution to a real problem. We do call the workshop participants students, however. If the word student is belittling to you get over it, that's how the rest-of-your-life game gets played now.


In the prior two essays we have established and discussed a) the contextual focus for this core-competency knowledge management system, b) the major issues faced by it, c) its key system modules, and d) the framework that will constrain and enable module interaction. In reference, the accompanying table shows the module/framework architectural elements of our design. 





Modules (Dec '97)�
Framework (Jan '98)�
�
Mentors


Students


Local Rules


Case Models


Outside Cases


Application Exercises


Personal Value Examples�
Change Issue/Value Focus


Fundamental-Principles Based


Students Renew Knowledge


Solve Real Problems


Insight Facilitation�
�



Now we will discuss the seven functional activities (Jan '98) that are the heart of this business practice - keeping in mind that the objective of this exercise is to employ RRS design principles (Oct '97) in order to ensure the practice remains highly adaptable in a continually changing knowledge-value environment. 


Activities define the interactions among system modules, the actions of the parties responsible for system reconfiguration, and the interactions between elements of the system and the external world. This is the meat for the framework/module architecture we've built.


1) Establish Personal Values - If he's not thirsty, you can't make a horse drink. Jack Stack at Springfield Remanufacturing taught his people to read the corporate balance sheet by showing them how this skill could help them manage their personal finances better; maybe even start a home-based jelly or muffin business. Learning happens when the mind is interested. 


These training workshops will focus on what makes production processes highly adaptable. To create personal value from this knowledge the workshop will first look at some of the adaptability issues that people face in their personal lives. For instance, major purchases like a home computer to grow with the kids or a new entertainment system - both lose value quickly if they cannot be upgraded or adapted to technological change. Another example: school and curriculum choices for children can either dead-end or maximize the options in a fast changing world, as can continuing education and skill-training choices for adults.


Workshop students lead here - each choosing a personal interest area to examine for change issues and potential benefits if change-proficiency is realized. The library contains examples and analyses by past students to help in making a choice. Workshop mentors guide the selection process and the subsequent analysis exercise - which focuses on change-proficiency performance metrics, e.g., how valuable is it to extend the useful life of your sound and video system by five additional years, to be able to accommodate DAT and DVD without replacing the entire system, to grow into 3D sound; and what features of a base system maximize the options for someone with minimal technical expertise? 


Students present their examples to each other and solicit suggestions for greater flexibility and identification of cost/value issues. Mentors guide the group through an exercise that helps each individual capture the key points of their example in a simplified metaphor model format (Oct '97) - preparation for more formal modeling later. These early personal-value-examples are improved later in the workshop as homework; and after final presentations students decide which ones get libraried to help future students.


2) Analyze External Case for Ideas - Students lead this activity by identifying pertinent candidate case stories in the existing library of outside cases, in the general literature, and in potential plant tours within a day's drive. Mentors assist in the final selection to ensure that cases chosen for analysis will shed light on the application problem the workshop will attack later. A student led discussion informally analyzes and identifies salient and novel features of what has been seen or read about. To the extent that a case deals explicitly with change, a more formal analysis will catalog the change issues, the enabling factors for change proficiency, and any readily available change-proficiency performance metrics. New cases that prove to be instructive are added to the library for future students to reuse.


3) Analyze Local Case for Principles - This is the primary mechanism for capturing core-competency knowledge, and uses the students to analyze and describe the features and underlying principles of an existing highly adaptable system. Typically the original designers of these existing systems employ techniques that they are unable to articulate to others sufficient for duplicating the expertise. The purpose of this analysis is twofold: first, it turns tacit knowledge into explicit knowledge, and second, it is a warm-up exercise for the group which subsequently employs what they have learned to solve the workshop application problem. Students choose the subject for analysis from candidates suggested by mentors. The fact that the subject may have been analyzed by previous workshops and already exists in the library as a case model is of no consequence - a new perspective may well result. Mentors provide process guidance, aiming the group toward the eventual descriptive requirements for consistent knowledge representation.


4) Design a Business Practice - Here is the crux of the workshop. The problem being attacked may well have been worked on by prior workshop groups who failed to gain an implementation recommendation. The workshop group is broken into small teams when possible in order to have multiple perspectives vie for group appreciation. Mentors schedule periodic group reviews and provide process guidance. Student teams schedule their own team and individual task assignments spread over four-to-eight weeks, interspersed with frequent group progress review meetings. They remain employed at a reduced time-commitment in their normal job function during this period. This activity culminates when the group, with mentor guidance, agrees upon a comprehensive design approach and is ready to package the result as a metaphor model.


5) Package Knowledge as Metaphor Models -The metaphor model format (Oct '97) is used to capture and convey the salient features of both the analyzed local case and the designed problem solution, as well as the individual personal value examples developed by each student. It is both a descriptive discipline and an effective insight conveyance tool. It ensures that adaptable systems are consistently described in terms of the RRS principles and framework/module architecture that enable their adaptability, and catalogs the key change issues addressed by the system. These models are built by the students as a group while mentors provide process guidance. When a workshop group is large it is broken into sub-groups for collective work.


6) Rotate Student and Mentor Roles - The HR/OD function at the plant is responsible for scheduling workshops and designating the mentor and student roles. Individuals may be mentors in one workshop and students in another. Mentoring is process-guidance focused, studenting is workshop-product focused - and an individual gains knowledge and insight in both roles. Mentors assist in the identification of issues and in the interpretation of principles by exposing students to past work and by guiding students through a process - not by providing or judging answers. Every application exercise is a chance for a student to solve a very important problem in a very valuable way - and every mentoring opportunity is a chance to improve one's understanding of the tools and the concepts.


7) Review and Select for Quality - We cannot let the fact that we have students developing new knowledge result in a random process. A QA committee ensures that real problems of real value get targeted by workshop groups, and also ensures that marginal value results do not become institutionalized as part of the corporate long term memory. The QA Committee has an important role to play as they provide the ultimate value judgement on both old and new knowledge. They do not, however, interfere in the process of new knowledge development; but rather provide the objective up front and the evaluation in the end. In this way the plant reaps the benefit of new thinking and new perspectives. The committee offers worthy candidate problems to a workshop, and may also approve a problem suggested by a workshop group. At workshop completion the QA committee evaluates the results of key workshop deliverables: the local metaphor model developed while analyzing something that already exists, and the suggested solution to the application problem. Instructive local metaphor models are both admitted into the library and published within the plant, and good problem solutions are recommended for implementation.


There is another important committee as well. It has ownership of the entire knowledge management process and the evolution of the process framework. It is staffed by selected top management in recognition of the strategic importance of the plant's core competency, and staff members are personally accountable for maintaining an effective system at all times.


In the next essay we will look at the explicit relationship between the RRS design principles and activities, and between activities and the change issues we identified as design requirements. At that time we will also look at the tools and the process steps employed behind the scenes during this design exercise.


�
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Don Dauterman, President of Durametal in Portland, OR, emailed me after reading our column on Managing Core Competency Knowledge (Dec '97). They sell specialty niche-market metal castings. Tricky stuff. They have a few wizards that easily fashion a part-design and process solution to a unique customer need, but they can't spread these guys around enough. So they want to capture this deep process insight and give it to the rest of their customer engineers. Don's been told that the solution comes in a box of software - knowledge management software - that knowledge management belongs to the Information Technology department. After all, knowledge management is just an extension of information management. 


He doesn't feel comfortable with that assessment, however, and neither do I. The dialog is in the February Guest Speaker section at www.parshift.com, so we won't repeat it in this limited space. But we recognize that the Information Technology solution to knowledge management is seducing many unwitting (or maybe just lazy) people today.


Don't get me wrong - technology is a good knowledge management answer sometimes; but not in Durametal's case, and not in the case we've been dealing with here - both are about creative competency - and competency is more than a bucket of knowledge - it is the insight to apply the knowledge effectively.


These last few columns have been designing a core-competency renewal and training system to a set of specifications that surfaced in a workshop last year at GM's Pittsburgh plant - which has unique competency at small-lot, high variety metal fabrication. This plant wants to infect a broad cross section of employees with the unconscious competency of a few.


Like a soap opera, we're in the middle of a continuing story. If you've just tuned in some of the context won't be evident, especially since we are now going to justify the design of seven business practice activities we detailed last time (Feb '98). The library at www.parshift.com will fill in the blanks for you. 


Questions: Do the proposed activities actually address the issues we are concerned with? Are any of them superfluous? Are they sufficient to dispatch all the issues successfully? These questions must be answered for each of the 12 issues that constitute our design requirements specification - especially if we have to justify why an Information Technology software solution isn't adequate.


The accompanying table is a design tool that we use to relate the seven functional activities to the issues that they address, and to the RRS design principles (Feb '97) that they employ. For now we will focus on the issues only, and discuss the employment of RRS principles next time.


Capturing Hidden Tacit Knowledge - Like butterfly collectors, we don't want to put our captured specimens in a box, but rather display them side-by-side in a similar format so that their individual merits and uniqueness are immediately obvious. To this end a key activity is to package as metaphor models the knowledge we find. This local metaphor model display format (Oct '97) also channels the activity that analyzes a local case for principles into the tacit knowledge areas with explicit probing questions. The structured analysis process uses a template of eight change-issue areas and a template of 10 fundamental principles to probe for hidden tacit knowledge, and to help relate that tacit knowledge and its personal representation to common fundamental principles. The third contributing activity is the rotation of student and mentor roles. As a mentor you attempt to cast your tacit knowledge into communicable terms, and in the process develop an appreciation for what you don't know about what you know. As a student you develop and exercise a communication mechanism and vocabulary that helps you cast what you don't know into a coherent knowledge representation. A few times around the loop and you have highly mobile insight patterns.


Creating Student Interest and Value - This issue is hit square on the head with the activity to establish personal values, the lead-off exercise for every workshop. The principle-based correlation shown in the accompanying table is readily seen in the last essay's considerable attention to this activity (Feb '98). Two other activities play important roles here as well. Having to design a business practice arouses interest in people impacted by that practice, and gets a ho hum from people only indirectly affected. Similarly, choosing which case will be used when you analyze an external case for ideas lets you put your time where your interests lie. Passionate minds will do a much better job of analysis and design, but more importantly, they will do a better job of learning. If the company is faced with a pressing problem that the next workshop must deal with, then populate that workshop with people who care about that problem. If other students are waiting in the wings, run them in a parallel workshop. Let the workshop group decide from among management suggestions as well as their own candidates which problem to attack and what external cases look interesting. Remember, going to the movies is always enjoyable when you get to pick the movie - but if your dragged off to someone else's choice its often just that - a drag. 


Improving Knowledge Accuracy - Three of the seven activities contribute to this issue. When the group analyzes a local case for principles it may well be a case that has been analyzed in that past - producing different and more learned perspectives with time. Rotating student and mentor roles on a re-analysis brings different depths of insight to bear as well. And of course the QA committee plays a vital role here in its review and selection for quality of all results.
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Improving Knowledge Effectiveness - The issue here refers to the breadth of both knowledge and communication among the employees, and four activities play a role here. By first establishing personal values we have increased the receptivity of the audience. By analyzing external cases for ideas we guard against narrow insular knowledge. When this knowledge is used to design a business practice we broaden the collective application experience and develop personal competency. Finally, communicating newly developed knowledge throughout the employee base is easy when it is packaged as a metaphor model of similar format to past knowledge.


Migrating the Knowledge Focus - Knowledge based on fundamental principles has long life, but the focus of application changes much quicker. Analyzing external cases for ideas will explore new frontiers as often as it looks at current alternatives. When the group designs a business practice, or redesigns one, the opportunity to redefine leadership exists - especially in strategic practices. Out third contribution comes when the QA committee reviews and selects for quality those workshop results best aligned with the organization's strategic future.


Accommodating Different Student Types - Every activity contributes here, as they must. These workshops are fairly self organizing, accepting objectives and guidelines but not repetitive rote learnings. Students are responsible for choosing the external case studies, local cases for analysis, business practices for (re)design, and the individual personal value exercises. External guidance rotates students and mentors and selects candidate business practice problems with the group constituency in mind. Finally, the metaphor model packaging is a fundamental template that can model virtually any part of the business from the special perspective of any employee group.


Injecting Fresh Outside Knowledge - This issue is hit head on by analyzing external cases for ideas. But an even stronger contribution comes by rotating student and mentor roles - which breaks the chain of enforced old-think.


The accompanying "closure matrix" is a tool we use in our design activity to verify that we have in fact addressed the issues as intended, and employed the adaptable RRS principles in the process. It is not used as a simple score-sheet, but rather as part of the design iteration process; typically strengthening activity designs to address an issue more directly and to employ the principles more effectively. Here we discussed how the seven activities address the seven proactive issues. Next we will look at the remaining five reactive issues and turn our focus to the employment of RRS principles. 


For a first-hand design experience, perhaps even aimed at one of your business practice problem areas, join our 1998 Realsearch Discovery Workshop Series. Last year the workshop series focused on identifying and refining the ten RRS principles. This year we will focus on employment of the principles for real design efforts. For 1998 we are looking for seven workshop hosts and 40 or 50 Realsearch Team Members that will participate in a minimum of two of the workshops. Call now for details or check out www.parshift.com, and get involved.
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Thinking is hard stuff and we all like to avoid it, especially if we believe we already know what's needed and don't need to think any further. I'm not talking about that fun spontaneous thinking we all get off on - where flashes of inspiration keep coming because we're in the mood and on a roll. I'm talking about that problem we're faced with  that lives in a space we are not sufficiently familiar with. We know if we try to search that dark place it's going to hurt the head. This kind of thinking is hard work. The typical motivation when faced with such a task is to get it over with asap. That's one reason we're satisfied with cheap solutions - those that look good at the high planning level but never deliver on the promise. Cheap solutions loose it when the details added later by others lack coherence and synergy.


Tools can help a lot here, especially tools that move the smoky abstract things into the tangible world where we can see what the concepts really are and how they fit with everything else. Good tools will transform a cheap solution into a robust solution.


In recent columns (archived at www.parshift.com) we've been exploring an issue-focused, principle-based business practice design methodology - and applied it to the design of a core-competency knowledge management practice. We introduced a thinking tool called a closure matrix last month (Mar 98) - and used it to explore how well our vaguely-described design actually addressed the previously determined requirements issues. The purpose of the tool is to ensure that the final design actually addresses real issues, and isn't simply an implementation of  faddish notions or personal management philosophies. Design elements we felt were important all of a sudden declared how that importance would be realized and how important it was - and the process of applying the tool often altered the vague activity descriptions we had previously accepted.


So much for the issue-focused part. Now we will employ the same tool to refine the principle-based part of the design. There are ten specific principles the methodology employs to make the design robust in a constantly changing environment - very important where knowledge is involved. In the limited space we have here we'll refer you to last month's closure matrix figure, and look at only one of the seven activities in this business practice to see how the ten principles are employed. 


We will look at the activity called Analyze Local Case for Principles. Employing the tool made me think much deeper about how the activity would actually function and what parts of it would keep it flexible. If you've been following this series you will recall that we are training a broad existing employee group, as well as new hires, on the core competencies exercised by a few - and also renewing and evolving that competency in the process. These workshop training groups first analyze an existing process that exhibits this competency in its operational design, then they extract the essence of the underlying design that accounts for its excellence, and later they apply what they have learned to the design of a new process in need of similar characteristics. 


The analysis activity is done in parallel by multiple workshop sub-groups, and spans many weeks. It produces the raw material for the subsequent Metaphor Model Packaging activity, and also trains the workshop group on the use of tools, concepts, and principles needed in their subsequent business practice design activity. It is a cornerstone among the seven activities in our knowledge management practice. The accompanying table shows the sequence for this activity as a series of full group meetings and sub-group analysis periods.


Analyze Local Case For Principles - Activity Sequence


(Italicized items are structured tools/procedures)�
�
Explain in presentation/tour the case under analysis.�
�
Full group Q&A and discussion.�
�
Breakout sub-groups identify issues and values.�
�
Full group discussion on sub-group results.�
�
Breakouts build activity diagram and identify framework, modules, and system responsibilities.�
�
Full group discussion on sub-group results.�
�
Breakouts build closure matrix with RRS examples.�
�
Full group discussion on sub-group results.�
�
Mentors lead consensus making among sub-group differences where possible - as a transition into the next activity: Metaphor Model Packaging.�
�
Using our closure matrix tool, we look individually at each of the nine issues it addresses, and determine which of the ten principles plays a key role in satisfying the issue. Remember, the issues are all change-proficiency oriented and the principles are all change enabling design concepts - so there should be a good correlation here.


We'll take the issues in order as they appear in the closure matrix, and focus first on capturing hidden tacit core-competency knowledge. Employing the peer-peer interaction principle we encourage the sub-groups to independently question and probe the people involved in designing or operating the system under analysis without restricting this to a full group discussion and Q&A activity. Importantly, deferred commitment is at work by first examining issues and activities before identifying the underlying principles that are important - which tends to broaden the perspective while focusing it on priorities at the same time. Unit redundancy is employed by purposely have multiple sub-groups go after the same analysis independently so that if one gets in a hole another will surly succeed. By the same token, we let these sub-groups exercise a high degree of self-organization as to how they will schedule their analysis activity, how they will interpret the principles, what libraried cases they will study for guidance, and how they will arrive at a self-contained unit conclusion - requiring no dependence on other sub-groups. Of course their conclusion is going to be plug compatible with the full group because the analysis structure is a given: the metaphor model is the template. This independent work by multiple groups will develop a broader and deeper set of alternative views, guard against single-view dogma, and generally make progress even if some of the people in the group are confused and lost.  Finally, evolving standards will modify our understandings of the principles and their usage, and the change issue/value focus to keep up with new learnings and perspectives. 


In general that was a lot of principles employed in satisfying that first issue. We are only looking for the important applications of principles here - the ones that would compromise our result if they were removed as design elements. It turns out that this first issue is the principle focus of the activity we are looking - so the strong employment of many principles is natural.


Next in line is the improving knowledge accuracy issue. Redundant sub-groups and even duplicate analyses by whole groups refines the knowledge. Self organization of the sub-groups and allowing direct peer-peer interaction between teams and sources increases the likelihood that some teams will uncover knowledge overlooked by others who approach the process differently. As before, deferring the close look at principles focuses the priorities. And allowing direct team/source interaction broadens the total perspective. 


As to the improving knowledge effectiveness issue: Chartering each sub-group as a self-contained unit means that they must build a complete stand-alone analysis, and not split up the effort with another - meaning they will learn a full system with all its checks and balances and not simply a few odds and ends about something that appears to work. 


The issue of different student types is accommodated by deferring the selection of the local case until the participant profile is known - and at the same time letting the group self -decide what the case shall be from among their own candidates as well as those offered by mentors.


Though they are two distinct issues, finding and fixing incorrect knowledge and excising poor value knowledge are both achieved identically in our case here - and in a similar manner to improving knowledge accuracy. Redundant sub-groups and even duplicate analyses by whole groups is bound to produce differing points of view and even expose a sacred cow now and then. Self organization of the sub-groups and peer-peer interaction increases the likelihood that some teams will look at things differently than others. Finally, deferring the close look at principles until a sound set of issues and values is developed is likely to ferret out bad assumptions.


The issue of flexible student schedules is enabled by self-organizing sub-groups that stand-alone as self-contained teams and are able to interact peer-to-peer in their analysis work. Though there are some times when an entire workshop group must meet together, the bulk of the time consuming work is spread over weeks and can occur asynchronously.


The issue of accommodating any size analysis group, from a few new hires to a large retraining class, relies on the flexible capacity afforded by splitting a total group into any number of sub-group teams, chartering these teams as independent self-contained units that work to a common plug-compatible process structure, and having them all work redundantly on the same objectives. 


Technology and applications change with time, as do corporate strategies.  By distributing control of this total process to the points of maximum knowledge we vest evolving standards responsibility in the hands of the Knowledge Management Committee, for they have the current strategies and future goals of the organization in sight. Two strategic framework items in particular must evolve apace: the understandings of fundamental principles and the values of change proficiency. By definition, fundamental principles are expected to be true for all time, but in reality our grasp of these principles and how best to apply them is affected by time-deepening understandings, by shifting strategic priorities, and by changing technology. Deeper understanding, for instance, my well split one of the ten principles into two distinct concepts when finer distinctions prove useful. By the same token, values for change may move up the maturity scale as the competency knowledge is spread throughout the organization. Of course the possibility of adding or modifying strategic framework themes is always possible once operating experience makes us wiser.


The methodology and tools we have been exploring were refined in our 1997 Discovery Workshops series that analyzed highly adaptable practices at five companies. The 1998 the Discover Workshop series has a different focus: it is employing these tools and this methodology to design bold, robust solutions to critical problems and major opportunities. We'll visit seven companies this time and come up with bold designs that will stand as seven in-your-face models of what is possible. Join us as a traveling team member or inquire about workshop hosting.�
How to Know
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Have you ever made a breakthrough mental connection, an A-Ha!, and then felt pain and depression? According to Paul Messier, president of the National Learning Foundation, the brain is a natural meaning maker, and actually congratulates itself chemically when it learns something. As a meaning maker: “The existing knowledge bank is used to interpret incoming information; the brain seeks meaning and comprehension; linking old information to new equals comprehension; the brain plays on metaphors, analogies and similes.” As a congratulator: “Using neurotransmitters, the brain rewards itself and the entire organism with feelings of well-being when new meaning and comprehension are achieved. For the brain, learning is intrinsically rewarding.” This explains that subtle but wonderful feeling we get when the pieces fall into place for us. 


Messier and the National Learning Foundation  are on a mission to foster the environment that will create and maintain what he calls the life-long Agile Learner, starting from the premise that we all have the raw material to achieve this joy in learning. You can see the characteristics of the Agile Learner and his eight-point brain-based learning model at www.parshift.com among the Guest Speaker columns.


Carla Hannaford, a neurophysiologist and educator, believes that all people start out as natural born learning machines. Many, however, get their works gummed up in early-life educational activities mismatched to their individual learning styles, and close that part of their minds - often forever. Hanaford’s enlightening and practical book on how this happens and how to change this is called Smart Moves [1995, Great Ocean Publishers]. 


Echoing Messier, Hannaford explains the neurophysiology of learning as: “Evolving [neuron] patterns become base reference points to understand new information....We continue to elaborate and modify the patterning throughout our lives. The base patterns, 90% of which are acquired in the first five years of life, give us the template on which to attach all future learning.” 


Both of these people are concerned with the growing amount of knowledge people are required to deal with and the stagnant learning capabilities most people exhibit. I used to think it was the old-dog-new-tricks problem, taking it for granted that learning-laziness was programmed into all of us just like cell death. I know different now.


Learning and innovation are very closely intertwined. "A man becomes creative, whether he is an artist or a scientist, when he finds a new unity in the variety of nature. He does so by finding a likeness between things which were not thought alike before, and this gives him a sense both of richness and of understanding. The creative mind is a mind that looks for unexpected likeness." [The Creative Process, J. Bronowski, Scientific American, 9/58].


Bronowski, Messier, and Hannaford all place heavy weight upon the human brain’s reliance on metaphor, analogy, and simile as a (if not the) principle learning and creative mechanism. New knowledge is both created and assimilated naturally when it shares some common pattern with old knowledge.


This series of essays since May 97 has been exploring a learning process we call Realsearch, and its ability to create new knowledge at the depth of insight about highly adaptable business practices. The objective is to teach old dogs new tricks, and the methodology makes strong use of metaphor. The methods and success in five 1997 industrial test environments were presented at the IEEE Aerospace Conference in March ’98 as “Realsearch: A Framework for Knowledge Management and Continuing Education”, available on the web site.


This essay is the seventh and last in a series exploring a business practice design toolset and methodology. In these last few months we have applied the methodology to the design of a core competency knowledge management practice. If you look at the Realsearch paper you will see a strong pattern similarity. Little wonder - both deal with many of the same issues and objectives: capturing, renewing, and mobilizing knowledge under conditions of changing knowledge values. Don’t trip past the word mobilizing  too quickly - that is the part that transfers explicit knowledge from one head to another - the part that relies on learning techniques most directly.


We close the series by putting the tools and methods exposed over the last few months into a summarized perspective. As in virtually all design efforts, good designs emerge from a spiral pattern of activities, where the designer learns and returns to earlier stages frequently in order to steer the final result to the bast possible outcome. Nevertheless, there is generally a linear progression through a sequence of stages - though experienced designers may well pursue different sequences to fit their own personal style.


The accompanying table provides the sequence we are employing in the 1998 series of Realsearch workshops - each of which engages mixed groups of people in the design of a critical or strategic business practice. In a three-day workshop exercise there is no time for spiral design, and the objective is generally to learn as much as possible about bold possibilities.


Integrated Sequence1 of Business Practice Design Steps and Tools�
�
Design Sequence


Review case literature relevant to the problem.


Analyze a known thing and build a metaphor.


Examine and define the problem issues.


Develop strategic themes and activities.


Design critical activities and validate solution.


Build integrated model iconic diagram4.�
Objective


Introduce fresh relevant thinking.


Build/refresh the pattern of principles and insight.


Define the problem and solution valuation3 criteria.


Establish the enabling architecture.


Focus on the issues and employ the principles.


Identify the main points of the solution model.�
Example2


May 97: Bell Labs professional productivity experiment.


Aug 97: JIT assembly.�Oct 97: Metaphor model.


Dec 97: Knowledge management issues.


Dec 97: Modules.�Jan 98: Framework. 


Feb 98: Activity design.�Mar 98: Closure.�Apr 98: Principles.


Dec 97: Iconic diagram.�
Tools


(  Case literature.�


(  Metaphor template.�


(  Change Domain template.�(  Value template.


(  Activity Map template.�(  Metaphor template.


(  Activity Map template.�(  Closure Matrix.�(  RRS Principles template.


(  Metaphor template.�
�
1 Sequence employed in mixed-group 1998 Realsearch workshop environment - experienced designers will alter sequence to individual styles.  


2 Examples drawn from monthly columns engaged in designing a Core Competency Knowledge Management practice, archived at www.parshift.com.


3 Valuation performance metrics not covered in monthly essays, see Realsearch Operations Manual 1998, www.parshift.com.


4 For final metaphor model diagram of Core Competency Knowledge Management example see Realsearch Operations Manual 1998, www.parshift.com.�
�
A workshop design activity cannot go as deep as the eventual real design efforts must go - and so workshop techniques are somewhat different. In the workshop the design models are sparsely populated, but generally with rich ideas - ideas that can be employed subsequently by a small dedicated design team.


The essays published here have hit most of the key process and tool concepts employed in our field tests last year. Those who have studied the discourse here may note some loose and unfinished ends - like we never discussed how to build performance metric valuations for change issues, nor did we build a final metaphor model diagram of the knowledge management practice we spent so much time designing. A complete and integrated description of this knowledge management design example is used as an operating manual for our 1998 workshop series and is required pre-reading for participants. It is available to the general public through our web site.


Does the Realsearch process produce a facility with new knowledge that has the depth of insight? How long does that take? Comments from repeat participants in the 1997 Discovery Workshops say yes.


My observations are that little is evident after a single workshop, the light goes on during the second workshop, and something approaching insight occurs for some in the third and for many in the fourth exposure. At three days per workshop that's something like 9-12 days invested in high-leverage business-related learning with immediate application. Our sampling experience at this point is too small to make any strong claims, however. 


Though Realsearch is structured, it is not a recipe driven concept by design: 1) we need ways to differentiate our businesses, not conformity that eliminates competition, 2) the nature of the complexity our businesses deal with requires a complexity-compatible response, 3) though people are generally uncomfortable in the hard work of deep thinking and learning activity, that is what produces insight.


We will continue to evolve the strategic themes of Realsearch and refine the application process. We want to find effective ways to expand to larger groups and deliver insight-generating Realsearch experiences across the Internet. We are still learning, but common ground revolves around a focus on real and interesting problems, mixed participants, running parallel workshop teams, building local metaphors, utilizing an issue-focus and principle-base, and making people think and create new insight patterns.


Directing business process reengineering projects is one immediately practical application for Realsearch. Another is the capture and mobilization of corporate core competency knowledge. A third important application is in what we now call continuing education - at all employee levels. 


This year we expect to refine the Realsearch methodology further to employ some of the brain/mind/body learning research findings that promises to revamp education as we know it. It is our intention to help marry the concepts of learning and innovation into a simultaneous process that will serve the needs for continuing education when their is no time out for learning.


�
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