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Abstract

In modern business practice, move management is a significant task for Facilities Managers. It involves many actors and provides a good example of the need for interoperability between their software applications. It is a well defined business process with identifiable start and end points that can vary in scale from moving a single person from one office to another within a building to moving whole organizations between different sites. 

This paper reports on the development of a model for move management that is included within the IFC Release 2.X . It will show how the model developed through a series of Charrettes, starting with scope definition, through process and object modeling and on to development of test data and implementation. It will show how ‘end users’ were able to bring their requirements to the model development and develop an awareness of modeling so that they contributed heavily to the final outcome. It will also demonstrate that, for a well defined business case, intensive working sessions spaced out over a period of time with integration of the technical work between Charrettes can bring a model to implementation within a relatively short time.
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1 Introduction

Move Management is an important and frequent task carried out by Facilities Managers and involves multiple persons and organizations ranging from those to be moved, those organizing the move, those contracted to carry out the move and others. With the amount of moving being done in large organizations (expressed by the term ‘churn’), the need for effective and rapid transfer and sharing of information becomes apparent.

Some very basic concepts of Move Management were contained in the early releases of the IFC model. However, these were quite crude and did not do too much to help the Facilities Managers’ information exchange needs.

In the North American Chapter of the IAI, after an initial burst of activity for the early IFC releases, domain development work was slowing down and the involvement of people from industry in the day to day work was reducing. Industry was still saying that it liked and wanted IFC development but that it could not afford to participate in frequent, short meetings. Largely, this is due to the sheer geographic scale of North America and is different to the approach in the UK Chapter where travel distances and times are relatively short and where IAI members prefer frequent, short meetings.

To accelerate domain development work, the IAI North America Chapter decided on a different approach. Work would be undertaken in Charrettes that would be intensive but less frequent but with the objective of achieving a result within a relatively short period of time. The term ‘Charrette’ is used to signify an intensive work session amongst peers to develop or review work.

To prototype the Charrette process, the Move Management process extension being proposed by the North American FM Domain Committee was selected.

This paper explains how the Charrette process was carried out and outlines the results of the various Charrettes. It goes on to identify the extent to which the Charrette process has been successful.

2 Stanford Charrette

Development of interoperability for Move Management began early in 1999 at a Stanford University where a simple move scenario and an object model were developed.

The goal of the Stanford Charrette was to concentrate effort on achieving specific results. 

A further goal was to evaluate the Charrette as a model for use in refining other functional areas within the FM domain.  It became clear that not all meetings would be appropriate for all members; a goal of future Charrettes would be to make the best use of the skills of the FM Domain Committee members.

2.1 Results

Participants in the Charrette did not focus totally on an information model primarily due to their being Facility Managers and not software developer’s.

However, there were several software developer’s attending that were familiar with software integration and modeling techniques. They worked with the FM specialists to develop a model that could be refined in future Charrettes.

Iindustry experts departed with an enthusiastic feeling about the process model that they had developed and about IAI domain activities. In addition, the following positive outcomes were noted:

· The work of the Charrette, the Preliminary Move Management model, was proposed for inclusion in IFC R2.X and beyond.

· More work was required, via further Charrettes, to ensure the Move Management Model is complete and appropriate for inclusion in IFC.

· It was agreed that the Charrette concept had been validated and that it would be used more widely to facilitate IFC project development.

2.2 Stanford Process Model

A primary objective of the Charrette was to develop a move management model that can be utilized by software vendor’s in new software. 
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The work was broken down into initially two groups in order to develop the model profile from which the space allocation and move would take place for a single individual.  These groups comprised the report basis for the move model.

3 Boston Charrette

The Stanford Charrette demonstrated the feasibility of the process but left doubts about the quality of the data model.  Additional user requirements were needed to improve data model quality and validate generalization and scalability of the process model.  In Boston, the process model from Stanford was validated, additional user requirements collected in the form of scenarios, and the process model extended using the scenarios.  Process validation confirmed the process but exposed generalizations and ambiguities needing resolution. 

Scenarios provided additional information to refine the general process activities, augmented data previously collected, clarified ambiguities, and additional detail included breadth of move logistics, the mechanisms for each additional activity revealed in the process refinement.  Each scenario was entered into an Excel spreadsheet to maintain data consistency.  Notes were captured about the business’ approach to each activity and individual information about the different businesses participating in the Charrette.  A new process model was built during the meeting and presented to the group for validation before adjournment on the last day of the meeting.  With a validated and updated process and the additional information about data needed in the process, the modelers could began building a full process model, an initial data model, and improvements to the Industry Foundation Class (IFC) model for the following meeting of domain experts.  Also, the IFC model began to contain classes that could be recognized and validated by an untrained domain expert.

3.1 Boston Charrette Process Model

The group was better able to comment on the process model when placed as a sequential process.  Move items (contents of the spaces) and mechanisms provided the group with a tool to agree upon the semantics of a move rather than merely a concept.  Placing the actual item of a move on the model exposed how emphasis of the move changed over time from a logistical planning process to concentrating on the relocation of the items.  The participants expressed the notion that displaying the move in this manner was easier to visualize than an abstract concept of a move.

4 Vicksburg Charrette

The Issues and Resolution Charrette in Vicksburg examined the collected comments on the model, which domain members had reviewed in the context of their own site's move effort or their own software package.  The model was amended to accommodate as many of the comments as possible.

Specifically, there were four goals that this meeting accomplished:

1 Introduce IFC object classes;

2 Modify move management requirements and flow charts developed at Boston Charrette;

3 Examine the move management functional area to identify a sub-set of the IFC that was a compelling application to get vendors to sign onto using a portion of the IFC;

4 Develop a workable object model (Move Object Model) using a portion of the IFC. 

4.1 Vicksburg Process Model

To define the process model and information requirements, the committee walked through several "straw man" documents in a series of exercises designed to discuss the informational requirements of the move process in greater and greater detail. 

The "straw man" documents were revised to include comments raised in the discussion.

The documents exercise has relevance even when considering that an IFC model might change the way the move process happens.  For instance, even when e-mail or a workflow program is used instead of holding project meetings, the same information is exchanged and the same actors must be notified at the same points in the process.

The move management information is widely used and interacts strongly with all disciplines; however, the information set is well defined in the documents that are handed off between process steps.  The context of a specific process was key: often when the discussion would have lost focus, the question of what level of detail was relevant to the process or what types of data were actually developed in industry narrowed the scope to a solid and practical set of requirements.

4.2 IDEF0 Process Model
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Move Process Diagram.  The committee walked through an IDEF0 diagram detailing the steps of the process and the specific documents handed off between steps.  

The process model breaks down into four major phases:

· Plan Move—all of the actions leading up to the final go-ahead decision to spend money on the move.  Planning steps are numbered in the form A1, A2, ….

· Design Move—all of the data collecting, evaluating, and specifying actions leading to complete bid document.

· Bid Move—all of the competitive bidding processes culminating in contracts for movers, contractors, equipment, furniture, technology, etc.

· Implement Move—includes all build-out, installation, move and project closeout activities.
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Move Information by Actor.  This lists the different actors in the move process and the documents they handle.  The committee skipped this list to move on to the move documents themselves.

Move Documents.  The committee spent the longest time on these documents.  Working from sets of example move orders, occupancy plans, programs, etc.; the committee pointed out specific requirements for each document.

For each object, the committee brainstormed to get a set of assertions you could make about the objects.  The committee then categorized the assertions as in scope (i.e. directly supported by move process model just completed) or out of scope (i.e. not supported or derived from the move process model).

5 Newark Charrette

With a stable process model, a maturing understanding about the data needed in the process, and a refined core IFC model, the FM domain met in Newark to review the process model and begin serious work on a data model.  The stable process model forced participants to think about scenarios that are exceptions to the normal, common, and simple scenarios.  Activities previously identified and validated were reconsidered when applied to uncommon activities.

The updated process was reviewed and validated with small minor changes incorporated.  The IFC model derived from the process model was reviewed with respect to implementation.  The participants were not implementers and did not contribute significantly to this work.  However, the exposure to the IFC model enabled the participants to comprehend the relationship between a process model, data model, and IFC model.  Viewing the IFC model in a global sense demonstrated the model’s ability to handle the scenarios developed to date.  There was a lack of confidence that the models were robust enough to handle all situations.  The group was asked to develop additional scenarios to be worked into the models.  

As the review progressed, the participants discussed furniture and its representation in the IFC model.  Discussions about furniture began concentrating on a modular workstation.  These discussions identified undesirable complexities in the IFC models that were removed and thus improved the IFC model due to a better knowledge of the domain by the modelers and of modeling by the domain experts.

Discussions exposed the purpose of organizational elements, both formal and informal, that are considered when conducting a move.  Organizations, both those responsible for a move and those being moved, must be supported in the models.  Distinction between how organizations are used in a move became confusing and the group used the work order to control and manage discussions.  These exposed small changes needed for a work order to support a move and initiated discussion about detailed sequence of events of a move.

The work order is used in the work schedule to manage a move.  These are modeled in the process, data, and IFC models.  The group thoroughly reviewed these items for full support of a move.  Products of the Newark Charrette were improvements of the IFC models.  The process model and data model were not dramatically affected.  These were updated for the next Charrette.

This Charrette was able to validate enough information to begin development of a business case model.  Information in the process, data, and IFC models have been developed and validated in a bottom up approach.  Now the business cases can be developed in a top down approach with the expectation that the results of these two approaches will produce a set of models that fully describe the process, data, and means of implementation for move management in industry, government, and academia internationally.

6 Jackson Charrette

The meeting in Jackson occurred in mid February 2000 and coincided with the the issue of the Implementers Release of IFC 2.X. As part of the work necessary in developing this, the previous work on development of information models had been integrated with other requirements and so it was possible to look at the consistent ‘whole’ of the IFC Model rather than just working with a part of it. An aim of the Charrette was to confirm that the integration had been achieved in a manner that was acceptable to FM practitioners.

The primary aim of the Charrette however was to create a ‘business case model’ by extracting relevant classes from the integrated model and forming these into a smaller but still consistent model that could be used by software implementers particularly interested in Move Management. From the outset, this had been an objective of the development. It was considered that software implementers would respond more enthusiastically to such a small model than they would to a large model (providing that the small model remained consistent with the large model).

A final aim of the Charrette was to commence work on the development of test scenarios that would finally confirm that the model worked effectively for various scales of Move Management (from single person, inter-office moves to moving whole organizations between buildings.

6.1 Developing the Business Case Model

The Business Case Model is a subset of the complete IFC Model that has the specific purpose of supporting information exchange for one business need. To create the business model from the complete model, a series of steps are required.

· Identify ‘Leaf Node Classes’

· Track Class Hierarchy to IfcRoot

· Track Class Chains through Attributes

· Identify Redundant Subtypes

· Identify Attributes Not Asserted

6.2 Identify Leaf Node Classes

· A leaf node class is a class that exits in the domain or interoperability layer of the IFC Model and that targets specific purposes in Move Management.

· Classes for Move Management are found primarily in the FMDomain and SharedFacilitiesElements schema.

· Some leaf node classes come from SharedMgmtElements schema.

Classes that were identified as leaf nodes for Move Management were:

IfcMove
IfcMoveGroup 
IfcMoveScheduleElement

IfcRelAssignsFMStandard
IfcSpaceStandard
IfcEquipmentStandard

IfcFurnitureStandard
IfcFurniture
IfcSystemFurnitureElement

IfcWorkstationSpace
IfcWorkstationSpaceGroup
IfcInventory

IfcManuafactureInformation



6.3 Tracking Class Hierarchy

Each leaf node class was then traced back through its class hierarchy (or inheritance graph) back to the IfcRoot class. This approach gave a complete collection of the classes that form the tree structure of the Business Case information model.

The EPM Visual EXPRESS software tool used in development of the IFC Model made tracing back the class hierarchy particularly easy since for each class, it provides an inheritance graph that traces all classes in the structure back to the IfcRoot class.
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A class chain is the linking of classes through their attributes. For an IfcMove class, the IfcSpatialStructuresElement class is chained through the mandatory attribute MoveFrom. Because it is necessary to assert IfcSpatialStructuresElement through one of its subtypes (since IfcSpatialStructuresElement is an abstract supertype), it must be within the Business Case model as also must be the subtype class that makes the assertion e.g. IfcBuilding.

6.5 Identify Redundant Subtypes

When creating the Business Case Model, classes that provide functionality for Move Management may also potentially provide functionality for many other business cases. However, such potential functionality is not of interest to the current business case and must be identified as such to the software implementer (who may otherwise try to implement model constructs that have no intrinsic value to the domain of current interest).
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Identify Attributes Not Asserted

The final and key part of creating a Business Case Model is identifying how and in what circumstances particular attributes are, or are not, asserted.

Any attribute of a class that has a mandatory relation clearly has to be asserted and therefore forms a functional part of the Model.

Attributes that are optional however may or may not need to be either supported of instanced.

There are four situations that require identification:

· Mandatory attributes about which there can be no question

· Attributes that are optional within the integrated model (IFC 2.X IR) but that must be asserted as though they are mandatory in the Business Case Model.

· Attributes that are optional within the integrated model but that must be supported by applications developed to use the Business Case Model because there are scenarios where the attribute may have a value.

· Attributes that are optional within the integrated model and do not need to be instantiated or supported within the Business Case (but that still need to be part of the Model for consistency with the complete integrated model).

There is no particular way of identifying which attribute is of what type as part of the EXPRESS language. Therefore, identification is achieved through the use of comments within the EXPRESS code. 

7 Observations from Business Case Model

In developing the Business Case Model for Move Management, a number of observations were made on the process or the results of the process. These observations relate to the ease or otherwise of developing a particular model. Though they are made in terms of a particular Business Case, they are considered to be of a general nature and will impact on other Business Case Model developments:

1 Building the class hierarchy links is hardest for early ‘leaf node’ classes

2 It gets easier with later classes as more of the hierarchy is already in place

3 The flatter the model, the easier it is to create a business case model

4 Building the business case is an extremely effective way of reviewing the integrated model to see if it really works

5 Business cases should be relatively small otherwise there is a danger that the business case model becomes close to the same as the integrated model

6 Business case models are a more effective way of identifying implementation needs
7.1 Current Status

Development of the Move Management Business Case Model is not final at the time of writing this paper. Presently, it is based on the Implementers Release of IFC 2.X and will undergo change as the parts of the IFC R2.X Model from which it derives are finalized.

The key to the successful development of any model is that it should be implemented. Presently, there is firm interest in implementation from a number of leading software developers in North America including

· Archibus

· Peregrine Systems (Span FM)

· Workplace Systems

· Facility Information Systems

Archibus and Peregrine Systems have been particularly active in assisting the work as it has progressed and have tested ideas for implementability.

In addition to the firm interest identified, there are a number of other software developers whose interest is anticipated or indicated. These include:

· Graphisoft

· Visio

· PDSI Maximo

Others are expected as the work is rolled out internationally.

In addition to the implementer interest in the data model, there has been substantial interest in the process model that has resulted from the work. Other than use of early process model work as identified above, the final process model forms the basis for the new standard Move Management procedure in the FM Handbook being produced by PGWSC (Canadian Government).

ENTITY IfcBuildingElement


 ABSTRACT SUPERTYPE OF (ONEOF(


  IfcRailing,


  IfcBuiltIn,


  IfcVisualScreen,


  IfcCurtainWall,


  IfcPermeableCovering,


  IfcBuildingElementProxy,


  IfcCovering,


  IfcWall,


  IfcColumn,


  IfcBeam,


  IfcDoor,


  IfcWindow,


  IfcDoorPanel,


  IfcDoorLining,


  IfcWindowPanel,


  IfcWindowLining,


  IfcSlab,


  IfcRoof,


  IfcStair,


  IfcStairFlight,


  IfcRamp,


  IfcRampFlight ))


 SUBTYPE OF(IfcElement);


 INVERSE


  …………


END_ENTITY;





ENTITY IfcElement


 ABSTRACT SUPERTYPE OF (ONEOF(


  IfcBuildingElement, 


  IfcOpeningElement, 


  IfcSpaceBoundary, 


  IfcFurnishingElement, 


  IfcEquipmentElement,


  IfcDistributionElement))


 SUBTYPE OF(IfcProduct);


 INVERSE


  …………


END_ENTITY;





ENTITY IfcBuilding


 SUBTYPE OF(IfcSpatialStructureElement);


  ElevationOfRefHeight : OPTIONAL IfcLengthMeasure;


  ElevationOfTerrain   : OPTIONAL IfcLengthMeasure;


  BuildingAddress      : OPTIONAL IfcPostalAddress;


 INVERSE


  …………


END_ENTITY;





ENTITY IfcSpatialStructureElement


 ABSTRACT SUPERTYPE OF 


  (ONEOF(IfcBuilding, IfcBuildingStorey, IfcSpace, IfcSite))


 SUBTYPE OF(IfcProduct);


  ReferenceName   : IfcIdentifier;


  Name            : IfcLabel;


  CompositionType : IfcElementCompositionEnum;


 INVERSE


  ……………


END_ENTITY;





ENTITY IfcMove


 SUBTYPE OF(IfcWorkTask);


  MoveFrom        : IfcSpatialStructureElement;


  MoveTo          : IfcSpatialStructureElement;


  MoveConstraint  : OPTIONAL SET [1:?] OF IfcMoveConstraintEnum;


  OccupantsToMove : OPTIONAL SET [1:?] OF IfcMoveIdentitySelect;


  ConstraintTime  : OPTIONAL IfcDateandTime;


  Name            : IfcLabel;


  PunchList       : OPTIONAL LIST [1:?] OF UNIQUE IfcLabel;


 WHERE


  …………


END_ENTITY;
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