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“What we have here is a failure to communicate,” said the sheriff, holding a gun to Cool Hand Luke.


This scene symbolized my first impressions of the VA when I was hired to work on its information systems in 1978.  It seemed to me that there were thousands of systemic “failures to communicate,” involving a multitude of “sheriffs” in a tangled hierarchy of command and control.  Everywhere I looked, I found responsible, dedicated professional people thwarted by the problems of bureaucracy.  It seemed to me that communication and information technology could eliminate many organizational problems.


Alvin Toffler said that community is in short supply.  To me, DHCP was an exercise in community building.  How could we build a system which would address the root causes of our failures to communicate? How could we create a speech community which would coevolve with the technology over time?  How could we leverage all of the professional enthusiasm within the VA?  How could we use the size of the VA to its advantage?


The solution, it seemed to me, was to create an information infrastructure which created a path of least resistance to our desired goals.  If we could somehow get this out into the field, the enthusiasm of the end users could drive the system.  Users and the system would grow in sophistication in tandem.  We would start with a simple system, and let it evolve with the technology, user needs, and user abilities to absorb the new systems. 


These ideas were amazingly powerful, much more significant than I had envisioned.  It is essentially the same formula used by the Internet and World Wide Web designers.


These were radical departures from business as usual in the VA, and they created quite a ruckus.  People were fired, computers removed, I was downgraded, and the computer room at the Washington DC hospital burned under suspicious circumstances.  Centralists threatened that the approach would lead to chaos and “helter-skelter” development.


Then chief medical director Donald Custis first saw the system in 1981, and quipped, “It looks like we have an Underground Railroad here.”  I seized upon this as a name, and had 500 membership cards printed up.  VIPs got a special card, with a microcomputer chip laminated over the engine.  We had Underground Railroad banquets at national meetings, where we passed out awards for “Outstanding engineering achievement on the Underground Railroad.”  Recipients of these awards would frequently be reduced to tears as they were awarded by approval from their peers.


As the system was being deployed at breakneck speed ($62 million of computer equipment appeared on hospital loading docks in 1983, to be installed and supported by an entirely new support staff with no central funding at the local sites) hospitals struggled to install them and make them work in their settings. This struggle, however, made them stakeholders in the system, and often generated intense loyalty to their system.  Individual users spoke of “their” computer.  Echoing the sentiments of author Tom Peters, we “passed out stock in the idea.”


The chaos and helter-skelter never appeared; in fact the opposite happened.  DHCP proved to be a platform for many other future uses.  During the gulf war in 1991, VA needed to make nationwide bed availability information available in the event an influx of casualties.  Within five weeks of notification of the need, the new system had been designed, coded, installed and operational nationwide.  For a government information system the size of the VA, this is an amazing accomplishment.

DHCP needs to be viewed from an organizational and cultural perspective-“orgware” as Ruth Dayhoff has expressed it.  The technology involved is a critical component, but its adaptation and interaction with the community using it is critical.

One of the key lessons I learned from the DHCP is to think about the issues of scale.  Computer scientists and engineers typically deal with very precise, predictable mechanistic systems.  A toaster can be torn down and reassembled and still be the same toaster.  We can talk about whether the toaster is working correctly or not.  When systems reach a certain size, however, effects of scale take over, and we must look at adaptability rather than correctness.  One does not speak of the Internet operating “correctly,” but rather whether it is adapting to and addressing people’s needs.

There is a tendency for people to look at information systems as if there is One Correct Way, and that systems design is the process of discovering it and casting it in concrete.  With large scale systems, it is necessary to think in terms of adaptability.

Imagine trying to build the world’s best car by taking the seats out of Rolls Royce, the transmission out of a Porsche, the suspension out of a Ferrari, the dashboard out of a Jaguar, and the engine out of a Corvette.  It is dubious whether the resulting car would even operate, much less be the optimal car.  The individual pieces would, however, look very impressive as they were shown to prospective buyers.  “All we have to do is integrate them into the whole car” would be the sales pitch.  The integration process, the creation of the whole, turns out to be the largest part of the problem.

The process of adaptation is continuous.  People trained in the biological sciences accept adaptation as a natural process, but programmers and engineers have to be taught this.  For example, the federal government will pay at least $30 billion to make its information systems capable of operating with the turn of the century.  The fact that there will be a year 2000 is not a surprise to anyone.  It is one of the simplest, most deterministic predictions one could make.  It is a trivial programming problem to solve, if one thinks ahead. Yet, midnight December 31, 1999 will rank as one of the most expensive clicks of the clock in history.

If our information systems are so brittle that they fail with such a simple, predictable problem, how can we expect them to cope with complex, less defined, “long fuse, big bang” types of problems?  How can information technology support the changes proposed in Vision for Change?

I think that the most profound issues in Vision for Change deal with the issue of VA becoming a “learning organization.”  If the VA is able to create a feedback loop in which it learns and adapts from its own experience, it can use its scale to its advantage.  The more experience it has, the more it can learn.  

Information systems to support this kind of thinking it need to use the metaphor of an ecosystem, in which a diverse gene pool controls their evolution.  The diversity and richness of the gene pool becomes a source of strength and adaptability.  This perspective is radically different from the trend in small scale systems.  “This is the best widget of its kind.  All you have to do is integrate it into the larger system.”

The key to successfully implementing the Vision for Change is to build a framework in which small scale widgets can be integrated into the whole with a minimum of cost.  The information systems must reflect the new organizational concepts for process orientation and the flattening of hierarchies.

For example, the system of the future would be concerned with the “prescription flow process,” rather than be a pharmacy system.  Instead of designing a surgery system, we would have the “hip replacement process.”  A feedback loop for every process would allow the VA to learn from its own experience, couple the process with external knowledge bases, and provide “just in time learning” pointers to track the latest scientific and educational materials relating to the process.

There is a tendency to design information systems around the organization chart.  The branches of the chart each develop their own system, and the resulting components are then “integrated.”  However, the half-life of an organization chart in the VA is about 9 months, and the deployment lag for deploying systems is about 3 years.  This leads to the situation in which the software is perpetually chasing the organization chart changes; the cost of maintaining old software crowds out new development, and the software falls further behind.  

Information Technology Challenges 

Today’s computer systems have many more degrees of freedom in the past.  With DHCP “dumb terminal” technology, there were very few user problems which could not be solved by turning off the terminal and turning it back on.  A modern Personal Computer, provides much more power, but it much more complicated.  Users have hard disks, floppy disks, network connections, and operating systems to contend with.  Just making sure that these all work correctly is a major problem.  DHCP was written in a single language, using 19 commands and 22 functions.  A PC network today probably uses 19 different languages.  DHCP used a single database technology, with a single user interface.  With all of the freedom of this powerful technology comes the cost and responsibility of managing it.


Networking users together has both positive and negative effects.  The positive effect is that it allows greater horizontal communication within the organization, permitting the flatter “learning” organization.  On the negative side, it is susceptible to the “bad apple” syndrome.  The larger the barrel, the more likely there will be a bad apple to spoil it.  In any given group of people, there is a small probability that one of them will hog the conversation, or otherwise act inappropriately.  As the group becomes larger, the probability of one of them showing up increases.   Thus, the group becomes more susceptible to computer viruses, “flame” messages, or security problems.  This is an unfortunate fact of life of the information age; both the good and the bad proliferate.  The trick is knowing how to 1) distinguish between the two, and 2) somehow insure that the good outweighs the bad.


Maintaining a strong technical infrastructure is critical.  Imagine a city in which everyone wanted to have penthouse suites on skyscrapers, but didn’t want to wait for the lower stories to be built out, or for the streets, electricity, water and sewers to be built.  This state of affairs is symbolic of many organizations’ information systems today.  The rich and powerful departments have built their penthouse suites while the organization as a whole has ignored its basic infrastructure.

IT and the Learning Organization


A crucial question when thinking about learning organizations is: “Who needs to learn what, and when?”   Perhaps the most important people in the equation are the patients themselves.  If the patients learned about their own health care processes, and ways of maximizing their therapeutic (or preventative) processes, it could have significant effect on the healthcare system.

The Buddy Bank


One model for this could be a “buddy bank” of patients who have gone through a health care process, and serve as mentors for others just beginning the process.  For example, Joe Smith who has just had a successful hip replacement operation, could be a “buddy” for John Jones who is just beginning the process.  John would have a positive role model, someone who has just been through the process, and is enthusiastic about the results.  Joe’s own recuperation process would be reinforced, realizing that he has a protégé to demonstrate his success: he who teaches learns twice. As Joe and John go  through the process together, Joe would be able to make suggestions to the treatment team.  After John successfully completes his hip replacement, he in turn becomes a buddy for future patients.  This regenerative feedback loop has many positive side effects, such as strengthening the veteran community, reinforcing success, and building goodwill towards the VA.  The costs, on the other hand, are quite low, since it could be run largely as a volunteer effort.  


If physical proximity is not possible, or the process is relatively rare, then communication could be carried out over the Internet.  There are already many self help and support groups on the Internet, some dedicated to veterans.  Access to the Internet is growing rapidly.  We can soon expect Internet access to be as convenient as cable TV is today; possibly using the same technology.  Senior citizens compose a surprisingly large segment of the Internet population.

Conclusion


Information technology is key to VA’s Vision for Change and Prescription for Change.  DHCP served as an agent of change in the past.  Its successor, VISTA, should serve as an agent of change for VA’s future.

� Internet guru Jon Postel of ISI was of great assistance to me in designing MailMan.  Similarly, Tim Berners-Lee of MIT, creator of the world wide web, has helped me in my current thinking for future architectures.


� One of the founding principles of DHCP in 1978 was that it would use date formats that were year 2000 compliant.





