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Abstract


What is the Machinery Information Management Open Systems Alliance (MIMOSA) and why should you care?  MIMOSA is an alliance that enables Enterprise Asset Optimization resulting from the productized integration of building, plant and equipment data into and with Enterprise Business Information.   Users, vendors and integrators of maintenance related technology should care, because their future is dependent on their ability to integrate and communicate effectively with the enterprise.  This paper briefly explores the history, present and potential future of maintenance technology and practices in the context of enterprise business strategies and the enterprise information infrastructure.








Yesterday’s Business Strategies & Maintenance Solutions 


It is hard to be thought of as a strategic thinker if you are viewed (if at all) only as a (possibly) necessary evil.  From the viewpoint of Enterprise Business Strategist, maintenance has usually been an afterthought.  





Historically speaking, maintenance considerations have not typically been a significant part of business strategy development.  The business strategies were created and modified based on perceived market conditions (or pure speculation) with an underlying assumption that any required physical assets would function to specification.  Frequently, maintenance considerations were first introduced in the commissioning or operational phase of buildings, plants and equipment.  The business strategists were typically out-of-the-loop at this point and the opportunities to create or modify strategy for maintenance purposes were lost.  This was not viewed as being a problem, because most business competition was not predicated on finely tuned operating efficiencies.  Competitive advantage for businesses was typically based on being able to dominate regional markets with limited supply and distribution systems.  Small (or even large) differences in operating efficiencies were frequently not critical success factors.  Business Information Systems were typically manual and were focused on bookkeeping for tax compliance and basic P&L statement generation.  Maintenance was generally viewed strictly as a cost center and run-to-failure, followed by corrective maintenance (CM), was the most common maintenance practice.





During the later half of this century, the general business climate began to change and maintenance practices received some attention in the process.  Business drivers for the improvement of maintenance practices now included safety and environmental issues in addition to basic business economics.





As transportation systems improved, so did distribution systems.  This, in turn, led to business competition in much larger markets (national and global) where two fundamental business strategies began to gain acceptance.  The first strategy was based on the idea of becoming the lowest cost producer of items, which would be produced in high volumes and distributed on a global basis.  The second strategy was based on becoming a recognized, premium supplier of innovative products.  Fundamental business decisions were tested by how they supported one of these two strategies.  Business Information Systems began to be highly automated, which made it more practical to model the business in much more complex ways





Maintenance practices also evolved to include basic calendar driven and run-time driven approaches encapsulated under the banner of preventive maintenance (PM).  While early PM programs were frequently implemented on manual, card based systems, PM clearly took off as an established norm in conjunction with the proliferation of Computerized Maintenance Management Systems (CMMS) which began to be available in the 1980’s.  With the advent of the CMMS, maintenance managers and practitioners finally had a tool focused on helping them improve and communicate their overall efficiencies.   CMMS systems typically included the capability to coordinate maintenance materials management and work management around an organized set of equipment records.   Some systems included the capability to manage tools and vendors associate with maintenance work.  Enabling better control of the spare parts for maintenance, repair and overhaul (MRO) inventory did make a, visible, significant, economic contribution and automated CMMS features helped fulfill safety and environmental requirements.   CMMS systems were made much more marketable because they helped the maintenance department communicate with the rest of the enterprise and they could capture and report the direct cost of maintenance.  Unfortunately, their full potential was seldom realized due to training , implementation and management issues.  The CMMS sales pitch and the PM practices were frequently integral to each other and the maintenance strategy was often driven by an arbitrary set of metrics.  People were told that PM was good and that all CM was bad.  Viewed in proper perspective, PM was clearly a major step forward.  Catastrophic failures could be significantly reduced by the appropriate application of PM.  PM, however, was not the holly grail.  Taken to it’s illogical extreme, maintenance departments began measuring the number of PM procedures they had created and the amount of PM procedures they had performed as key indicators of their effectiveness.  If the maintenance organization and the enterprise it supports becomes more efficient as the ratio of PM to CM increases, the ultimate efficiency would be obtained by stopping all productive work and devoting 100% of all resources to PM all of the time!  Other organizations seized upon the CMMS enabled opportunity to minimize the reported, direct cost of maintenance as their new strategy.  This strategy usually had a predictable, negative long-term impact on the productive capacity of the enterprise and often it was abandoned after sufficient suffering was endured.  Thankfully, other, simple, CMMS captured measurements, such as reductions in total down-time and unscheduled down-time provided slightly better indicators of effectiveness.  While a CMMS could track the direct cost of maintenance, it still did not provide a way to capture, optimize and report the true economic impact of a maintenance organization.  Thus, a CMMS was still typically deemed to be a departmental tool, rather than an enterprise tool worthy of senior enterprise executive thought.





In the post WWII period, the practices of Condition Based Maintenance (CBM) and Predictive Maintenance (PdM) also began to make a significant contribution, particularly in the maintenance of rotating equipment.  CBM/PdM solutions to monitor equipment vibration, thermography and lubrication proliferated, but the efforts were frequently independent of each other and not well coordinated.  Visibility for CBM/PdM programs was still frequently limited to plant engineering and maintenance staffs.   Since it was very difficult to capture, measure and report the direct economic impact of CBM/PdM, enterprise decision makers were usually oblivious to most of the benefits.   At best, they had an intuitive understanding of the potential economic contribution of CBM/PdM.  At worst, they were only aware of the direct cost of the CBM/PdM programs, which were visible.








Today’s Business Strategies & Maintenance Solutions


Best accepted business practices have continued to evolve.  Many enterprises are evolving into three basic categories.  The first category is for marketing oriented organizations that are in the business of brand building (with market & product research).  The second category is for production and manufacturing organizations that must combine quality and low cost.  The final category is for enabling services organizations.  Many enterprises are virtualizing to the degree that each element of the value chain can be assigned to an internal or external agent for execution based on a case-by-case business evaluation.  This has given rise to the phrase “virtual value chain”.  These decisions are usually supported by complex, automated business models using concepts such as economic value added (EVA) analysis.  To justify the retention of production or manufacturing assets in a given organization, core competencies must exist or be fully developed in every area related to the optimal utilization of these assets.    Limited maintenance and reliability considerations are now designed into some new equipment and plants by the original equipment manufacturers (OEM) and plant design engineers respectively, but this only addresses a small part of the total maintenance and reliability problem. 





Maintenance professionals are still faced with many of the same basic problems.  While pervasive computing has helped to create an environment supporting the evolution and implementation of very complex modeling tools for business, the maintenance community still struggles to measure and report its economic contribution to the enterprise.   CMMS solutions are increasingly being viewed as a logical subset of the Enterprise Resource Planning (ERP) systems and the Distributed Control Systems (DCS) vendors are positioning themselves as the logical providers of CBM/PdM technologies as an extension of their existing interfaces to operating equipment.  





CMMS vendors have begun to refer to their typically limited capabilities to capture and trend discreet measurements from inspection routes as CBM/PdM.  While it is true that this approach provides some limited, predictive capability, it also is seldom implemented on a large-scale basis and it’s maximum potential is constrained by the narrow range of captured condition information.   Unfortunately, the confusion just helps obfuscate the opportunities to provide additional, real value through effective integration with true CBM/PdM technologies.  While a stand-alone CMMS is typically integrated into the enterprise information system, this integration normally concentrates on basic functional integration for materials management, work management and accounting functions. .  Whether a bespoke system, part of an ERP system or an independently sourced system, the CMMS still typically lacks the capability to model, capture, optimize and report the true, total economic contribution of the maintenance organization. 





CBM/PdM vendors are now beginning to embrace the demonstrable advantages derived from the integration of multiple CBM/PdM disciplines, but there is still, typically, a fundamental lack of true enterprise information integration.   CBM/PdM practices have been steadily evolving toward more complex objectives such as Total Reliability Management (TRM) or Proactive Maintenance.  The more sophisticated CBM/PdM tools now include the ability to integrate many types of machine condition information with equipment operations information to help support practical decision-making.  Some CBM/PdM tools have begun to include specialized decision support system (DSS) capabilities, which are typically rules based.  These are all steps in the right direction, but there are many steps left to be taken.  Because CBM/PdM systems are not truly integrated into the enterprise business systems, they are still relatively invisible to the enterprise business strategists who use those systems.  CBM/PdM or TRM program practitioners and managers routinely find themselves trying to win intuitive arguments about the priority of performing maintenance based on a predictive diagnosis without a clear prognosis or economic impact analysis.  This is almost always a lose/lose proposition.        








Tomorrow’s Business Strategies & Maintenance Solutions


In the brand driven business world of the present and immediate future, massive capital helps create brand awareness and demand.  Mega-projects involving branded ERP and DCS systems are capturing an ever-greater share of the total dollars available for enterprise and plant optimization.  ERP spending is accelerating as the Y2K problem drives the replacement of old systems.  The vendors and integrators of these systems feel that they will adequately address CMMS and CBM/PdM issues whenever it becomes a priority.  Interestingly, both ERP and DCS vendors feel that they should logically control the core functions for enterprise asset management (EAM).  Somebody has to be wrong.  This business environment has both significant risk and significant opportunity for users, vendors and integrators of maintenance related technologies.  The risk to all concerned parties is that the truly useful technologies, knowledge and capabilities acquired in a century of improvements of maintenance practices will get lost in the “noise” associated with the mega-products and projects.   If the knowledge, skills base and technology is allowed to die, the opportunity to add the associated value to the enterprise will be gone.  The opportunity is to use standards based enabling technology to help take the dialogue to another level, the level of the enterprise.








The Opportunity Is Enterprise Asset Optimization


Most evolution in nature, technology and business practices are incremental in nature and results in proportional, incremental improvements in business effectiveness.  Occasionally, however, the competitive environment changes in such a way that there is an inflection point in the evolution of the market participants.  In such an environment, new participants appear to come from nowhere.  Some existing participants accelerate their evolution, re-invent themselves and thrive.  Other, existing participants lose their competitive advantages at an accelerating rate and become extinct.  The EAM market is at one of those points.  New and existing market participants need to respond to the changing environment in a way that yields new competitive advantages.  This is what will happen when you effectively integrate the ERP systems (including proper CMMS elements), the DCS systems and the various CBM/PdM systems.  It is also important that this integration be truly productized and as near as is possible to an “off the shelf” solution.  Custom integration efforts will be too constraining and too expensive to maintain based on the rapid change in permutations of technology and applications.   Different vendors, integrators and consultants are always trying to come up with new combinations of the same few words to describe strategies associated with EAM.  I have decided to refer to this by-product of integrated, optimized, asset-centric systems integration as Enterprise Asset Optimization (EAO).  It can be achieved incrementally, but the rewards will accumulate multiplicatively based on the number of properly integrated systems. 





Ultimately, EAO can enable maintenance managers, CBM/PdM program managers and reliability program managers to fully capture, measure, optimize and report the true economic impact of maintenance.   The most appropriate maintenance practices (corrective, preventive, predictive, proactive) can be correctly applied, based on a true economic model.  Once everyone in the enterprise is discussing the economic impact of decisions using the same integrated business systems, we can get beyond today’s routine arguments and make the appropriate, economically driven maintenance and operation decisions (obviously safety and environmental considerations still apply).  In order to make this happen, several things must happen.  The first requirement is an intuitive acknowledgment by enterprise users, vendors and integrators of the related technologies that real economic value can be derived from this type of comprehensive systems integration.  The second requirement is that these constituencies work together to build accepted economic models reflecting EAO.  The third requirement is that the constituents work together to develop and commit to a practical (incremental) plan to implement EAO.  The final requirement is that forward thinking customers demand it and that forward thinking vendors deliver it.  Some vendors may find that they have a combination of resources, which gives them distinctive competitive advantages, as they explore their EAO associated opportunities. 








How Does MIMOSA Support the EAO Opportunity?


Like any organization seeking to include vendors, integrators and end-users in a mutually beneficial dialogue, MIMOSA can be correctly perceived in very different ways, depending upon the point-of-view of the beholder.  This is because MIMOSA is continuing to evolve to provide needed functions maximizing the opportunities for maintenance technology and maintenance professionals to add value to the enterprise.





At its inception, MIMOSA had a fundamental objective and a proposed strategy.  It sought to be a catalyst for the adoption of modern machinery management practices and to facilitate this by enabling the practical integration of predictive maintenance data emanating from the variety of proprietary sources participating in the market.  In order to accomplish this goal, a meaningful group of vendors of the related tools, technologies and services had to buy-in to the potential net business benefits for their organizations.  A substantial number of the predictive maintenance technology industry participants saw the potential and agreed to work together to develop the required specifications and methodologies.  This effort led to the development of the Common Relational Information Schema (CRIS) data exchange specification, as well as an associated set of data exchange methodologies.  Early releases of CRIS concentrated on data sets associated with machine vibration.  More recent releases of CRIS have expanded in scope to include core data-set specifications for most of the typically available types of machinery condition data as well as logical points of interface with enterprise business information systems.   Associated data exchange methodologies have evolved from flat-file transfers to interactive SQL based integration.  Most recently, MIMOSA has begun developing a series of Applications Program Interfaces (APIs) based on Extensible Markup Language (XML), the emerging standard for cross-platform information integration.   These APIs consist of Document Type Definition (DTD) sets associated with specific, predefined classes of maintenance related information to be integrated.  Future work on CRIS will continue to expand the breadth and depth of data-set specifications while the associated data exchange methodologies are being enhanced to include business object based techniques.  The focus on CRIS causes some people to perceive MIMOSA as being synonymous with CRIS, but it is important to remember that CRIS is a means to an end, not an end unto itself.  The potentially greater, evolving role of MIMOSA is to begin facilitating the dialogue leading to EAO.





The capability to make a truly meaningful difference in how the enterprise works is within reach.  Just changing the maintenance and reliability related industry lexicon to include the word asset, will not yield the desired benefits.  Fundamental changes in perspective and dialogue are needed.  This new dialogue will provide the opportunity to gain positive visibility in the enterprise, raising the perceived value of maintenance and reliability professionals and technologies.    MIMOSA provides the forum to facilitate the logical synthesis of maintenance and reliability data into and with enterprise business information.  Participating vendors, integrators and end-users can shape their future opportunities for coherent business communication with the enterprise decision makers, as they work together to properly define and implement EAO.   The business environmental challenge has been presented.  The response is up to all of the market participants.








Postscript: Alan Johnston first presented this article to Enteract ’98 in Cincinnati on April 22, 1998. Alan Johnston is the Principal Consultant at Virtual Convergence®  in Tuscaloosa, Alabama. His phone number is 205/553-8104 and he can be reached by Email at “atjohn@dbtech.net”.  Alan is a member of MIMOSA. 
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