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Abstract

AN INFORMATION MODEL
FOR MANAGING DESIGN CHANGES
IN A COLLABORATIVE MULTI-DISCIPLINARY
DESIGN ENVIRONMENT

Ahmed H.M. Mokhtar

The presence of incompatibility errors in construction technical documents is a major
problem for the construction industry. An analysis of the production process of these
documents reveals that managing design changes constitutes a main source for
incompatibilities. More specifically, failure to propagate design changes among the
design team is a principal cause of problems. The large amount of design data that is
generated within a multi-disciplinary design environment makes this task very complex,
especially when considering the fact that the involved design disciplines are, in most
cases, separated both spatially and educationally. This thesis presents the development of
a model that uses information technology to address the problem. The core concept of the
model is a central database that functions as a repository of active building components.
Each building component in this database not only carries its design data, but is also
capable of recognizing the design disciplines that are affected by any change in these data
and automatically send them messages. The active building components are able to
perform this task because they are equipped with the necessary linking knowledge. Such

knowledge is necessary to propagate the effect of a design change by one discipline on
Ahmed Mokhtar , Ph.D Thesis .... |




o
other disciplines involved in the design of the same building. The linking knowledge is

acquired from the designers and is implemented in the form of rules. A management
database is also developed as part of the model’s central database. This management
database makes the mc-)del easily adaptable to any building configuration, an essential
requirement due to the uniqueness of every building project. It also provides the model
with the capability for not only tracking past design changes but also planning and
scheduling future design changes as well. The model has been successfully implemented

on a client-server network environment and validated using both hypothetical and real

design cases.
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CHAPTER ONE

INTRODUCTION

1.1 MOTIVATION AND PROBLEM DEFINITION

1.1.1 BACKGROUND

Construction teams erect buildings on the basis of construction technical documents.
Incompatibility errors in these documents result in change orders, contractual disputes,
cost overruns, time delays, compromise to quality, frustration and client dissatisfaction.

Common types of errors are:

e Inconsistency in design information. For example, the location of a specific column is

not identical when comparing the architectural and the structural drawings.

e Mismatch between connected components. For example, HVAC ducts dimensions,
which are given in the mechanical drawings, do not match the dimensions of the

related pass-holes in the structural beams which are given in the structural drawings.

o Components malfunction. For example, electric supply in a room is designed to serve
a classroom activity while architectural drawings indicate that the same room has

been re-designed as a computer lab.

Unfortunately, such errors have become very common in the construction industry (Tilley

and Barton 1997). Some contractors even depend on these errors for generating their

Ahmed Mokhtar , Ph.D Thesis .....1
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profit margin. Owners, on the other hand, are either discouraged to invest in buildings or
try to compensate the effect of these problems in the pricing of services or products
realized within the constructed facility. This may negatively affect not only the building

industry, but also eventually the national economy.

Construction technical documents are produced by the design team during the detailed
design stage of a project life cycle. These documents are the result of collective efforts
from specialists who belong to various design disciplines. These specialists, who are
usually geographically separated, make autonomous design decisions with respect to their
own discipline. These decisions, nevertheless, are inter-dependent and need to be
coordinated so as to maintain compatibility among the various systems and components
in the building under design. The coordination process which occurs during the detailed
design stage is very complicated. This is due to the generation of an enormous amount of
design data from the various specialized disciplines. Unfortunately, with escalating
complexity in buildings, the increasing specialization in design teams, and the tightening
of financial and time resources available to designers, the coordination task is rapidly
increasing in complexity. The building industry is in urgent need for research work that
addresses the problem and contributes to finding practical solutions. This research is a

step towards satisfying that need.

1.1.2 OVERVIEW OF THE DETAILED DESIGN STAGE

During the detailed design stage, abstract concepts presented in the preliminary design of

e e e ] Ahmed Mokhtar , Ph.D Thesis .....2
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a building are transferred into technical documents. These documents should contain
sufficient design information to enable the erection of the building. The production
process of these documents, which appear in the form of working drawings and
specifications, is an elaborate one. It requires members of the design team to satisfy many
constraints such as owner demands, code requirements and limitations of the project
budget. In addition, it requires from them to ensure the compatibility of design
information presented in the technical documents. This research is primarily concerned
with the common failure of designers to satisfy this last demand. An analytical overview
of the production process of construction technical documents is therefore presented. The
overview concentrates on current techniques for cross-disciplinary coordination of design

information, hence revealing the main problems that cause the process to fail.

Figure 1-1 illustrates the results of the analysis. The figure shows that the production
process of technical documents starts by extracting the data available in preliminary
design documents. From these documents, the architecture design team develops the main
features of the building in the form of drawings (Point 1, Figure 1-1). These main features
usually include geometric details of the structural elements, walls, partitions, doors,
windows, stairs, elevators, and the function of the various spaces. Several copies are

made of these drawings and distributed to other disciplines in the design team (Point 2,

Figure 1-1).

5 Ahmed Mokhtar , Ph.D Thesis .....3
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Next, each discipline (including architecture) starts to make design decisions for the
detailing of a specific building system (Points 3, Figure 1-1). These decisions aim to
satisfy various design requirements and are restricted by codes and regulations. More
important to our study, these decisions depend also on design decisions that are made by
other disciplines. For example, to design an HVAC component in a certain room,
designer “A” searches for the data needed as input to the HVAC design process, e.g.
space function, dimensions, heat produced from lighting fixtures, and thermal resistance
of external walls. Such input data is actually output data of other disciplines. Both the
space function and dimensions are data that is defined by the architect; the lighting
fixtures are defined by the illumination engineer; the thermal resistance of the external
walls is defined by the envelope designer. Designer A tries to find this data in the
drawings that are provided by the architect. Most probably, only the data for the space
function and the space dimensions are available in these drawings. To get the rest,
designer A needs to communicate with the illumination engineer and the envelope
designer (Point 4, Figure 1-1). Once all the input data is obtained, designer A can make
design decisions on the HVAC components of the room. As long as all elements of input
data remain unchanged, the HVAC component will remain compatible with the other

components in the room.

Unfortunately, design changes - inevitably and continuously - occur for many reasons.
These include the need to satisfy new or modified requirements by the owner, to reduce

construction or maintenance costs, to rectify design mistakes, or to improve the design.
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For example, the architect may change the function of the space from an office to a
computer lab. Such a change is usually performed by the architecture discipline through
renaming the function of the space on the floor plan drawing. Once that “simple” change
is performed, the HVAC component - designed by A - instantly becomes incompatible
with the architectural design. It remains as such till designer A becomes aware of the

design change and modifies the HVAC component using modified input data.

The main problem therefore is how to make designers of any discipline aware of all
changes that are performed by other disciplines and that affect their own design. This is a
difficult problem to solve because of the lack, in our judgment, of the knowledge that
“links” the output of one design discipline to the input of another design discipline. This
lack of “linking” knowledge is primarily due to the education and training of
professionals in the building industry. It is difficult, for example, for an architect to know
the input data for an HVAC engineer. The architect might not know that space function is
a critical input for the HVAC system design. Consequently, s/he may change the space
function without informing anyone because it seems unnecessary to do so. As a result, the
HVAC engineer has no way to recognize that a design change affecting HVAC has been

made.

From this simple example, one can foresee the difficulty which design teams face when
dealing with a project that has thousands of design data that are mostly interrelated. Not
surprisingly, some professionals describe design changes in a multi-disciplinary

environment as a “mess”. Nonetheless, techniques are used by professionals in order to
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cope with the problem (Point 5, Figure 1-1). Some of these techniques are:

a)

b)

Regular coordination meetings where designers from various disciplines group
together for the purpose of finding out about the important changes that each
discipline has done. Each discipline usually reviews the drawings of the other
disciplines to look for modified data. Drawings from different disciplines are
sometimes put together for comparison. Recently, with development in computer
technology, such meetings become less frequent. Reference drawing files are
increasingly used to show the latest drawing version of various disciplines instantly.
However, this technique of reviewing the documents of other disciplines has a serious
deficiency. It depends on designers to discover the changes that are relevant to their
own design, mainly through looking at drawings. As a result, many design changes
which do not clearly appear on drawings (e.g. thermal resistance of a wall or a small
change in a dimension) are usually missed. Since large projects may include hundreds

of drawings, it is impractical to review such a large amount of data regularly.

The designer who makes a change informs every other designer in the design team.
This technique may work fine in small projects, yet in larger or more complex
projects, it becomes impractical. Every designer has to issue too many design change
memos and will also receive as many. Most of these memos are irrelevant to many
designers and soon lose credibility. Designers become discouraged to spend their time

writing and reviewing them.
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c) A common technique is to use check lists to verify the compatibility of various
components in a project. The main problem with this technique is that the design
modifications that are required when incompatibility errors are discovered may
generate in turn other incompatibilities. The technique cannot continuously monitor
the effect of design changes. In addition, the check lists are rarely customized so as to
adapt to every building project. Many incompatibilities are therefore skipped by this

technique.

The production process of construction technical documents (points 3, 4, and 5 in Figure
1-1) is cyclically repeated till deadline for submission is reached. Each discipline then
finalizes its own documents (Point 6, Figure 1-1) and all final documents are gathered

from the various disciplines and given to the general contractor (Point 7, Figure 1-1).

1.1.3 DIAGNOSIS OF THE MAIN PROBLEMS
From the above analysis of the process, three major problems can be diagnosed as the

causes for incompatibility errors.

1.1.3.1 Managing Design Changes

Design changes continuously occur within all disciplines. The current coordination
techniques provide weak mechanisms to manage design changes and to accommodate
their effect on the design information across participating disciplines. More specifically,
there is a lack in the ability of designers for propagating and communicating design

changes effectively. Others also support this finding. Hegazy and Khalifa (1996)
e A imed Mokhtar , Ph.D Thesis .....8



conducted a survey among 12 leading design firms in Canada and showed that
disseminating project information and administering design changes are two important
aspects of multi-disciplinary coordination which cause problems in building design.
Cornick (1990) states also that “the problems caused in modern buildings seem much
more due to deficiencies in managing communication during the design process than to

merely technological factors”.

1.1.3.2 Communication Media

Drawings are used as the principal media to exchange and document design information.
Drawings are excellent for describing shape, geometry, proportions and other visual
characteristics of the design. Yet, drawings are very poor to show other characteristics
such as heat resistance, load capacity, and price. Such non-visual characteristics are as
essential as the visual ones for interdisciplinary exchange of information. Problems with

the drawing-centered environment are also reported by others (Voeller 1996).

1.1.3.3 Source of Final Documents

The final construction technical documents are collected from a variety of sources. This
can lead to inconsistency in information when the same building element is described in
different ways in several documents. For example, the location of a specific column is not

identical when comparing the architectural and the structural drawings

Recently, CADD software developers have tackled the second and the third problems.

Software such as Bentley Microstation ™, ArchT ™ and Pro-Reflex ™ provide a data-

R e Ahmed Mokhtar , Ph.D Thesis .....9



centric environment and central single model for the designed building. Technical
drawings are then generated from such models, ensuring consistency among various
drawings. Nevertheless, other types of incompatibilities (as given in section 1.1.1 on page
1) continue to exist. These incompatibilities are attributed to the failure to address the

first diagnosed problem: managing design changes.

1.1.4 CONCLUSION

The analytical overview of the detailed design stage shows that a main challenge in
maintaining compatible design information resides in the accommodation of design
changes. More specifically, propagation of design changes to the affected disciplines
constitutes the critical point. The various techniques and software that are currently used
by designers to coordinate their design information appear inadequate. There is a clear

need for an approach that targets this important problem.

1.2 RESEARCH SCOPE AND OBJECTIVES

The main objective of this research is to assist the building industry in eliminating
incompatibility errors that commonly exist in design information of building projects, a
pervasive problem that is very costly to the industry. The research focuses on the design
changes during the detailed design stage as these changes remain the main cause of

incompatibility errors.

The research aims to develop a computer-based model that uses Information Technology

Ahmed Mokhtar , Ph.D Thesis .....10




to provide the building industry with a practical solution to the problem. The developed
model however is not limited to the propagation of current design changes, rather it is
extended to enable the tracking of past design changes and the planning and scheduling of

future ones.

The research also aims to implement the model in a client-server computing environment
which is similar to that regularly used by building design professionals. Furthermore, it
aims to validate not only that the model is able to provide capability to manage design
changes but also that the model can actually improve current practices with these

capabilities.

The research however does not intend to provide a fully functional information system
which should include complete software, hardware specifications, operating procedures,

training process for operators, and full collection of the needed data.

The information model developed in this research does not intend to cover all types of
information necessary for the design of a building. Codes, regulations, and design
constraints are among the design information that are excluded. The model focuses on
information needed for design changes. The model is also intended for sequential type of
project delivery systems. It is not intended for other types of delivery systems such as fast
track system. Designers who will use the model are expected to collaborate using client-
server networks and therefore they should be located in the same building or nearby

buildings. Other types of networks such as wide area networks, intranets, or internet are

Ahmed Mokhtar , Ph.D Thesis .....11




beyond the scope of this model.

1.3 OUTLINE OF THE THESIS

This thesis documents the development of an information system model for managing
design changes in a collaborative multi-disciplinary building design environment.
Chapter one presents the motivation for this research and defines the specific problem.
Chapter two reviews research elsewhere in the use of information technology for the
design of constructed facilities. Chapter three introduces a conceptual perspective for the
proposed information model and discusses the advantages and limitations of this model.
Chapters four and five present the detailed development of the main components of the
model and show how the model concepts are realized with these components. Chapter
four focuses on the central project-database and how it is developed to adapt easily to
various building configurations. Chapter five provides the detailed methodologies that
make the model capable of managing design changes. Chapter six explains the validation
process for the model. Chapter seven summarizes the research and highlights its
contributions to the construction industry. It also provides recommendations for future

research work.
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CHAPTER TWO

INFORMATION TECHNOLOGY IN DESIGN:
A LITERATURE REVIEW

2.1 INTRODUCTION

In chapter one, three major problems are diagnosed as the causes for incompatibility
errors in construction technical documents. These problems are: managing design
changes, communication media, and source of final documents (see section 1.1.3 on page
8). As a first step to find an appropriate solution that overcomes these three problems, this
chapter reviews available research work that is concerned with the use of information
technology in the design of constructed facilities. This area of research is relatively new
and increasingly captures the attention of researchers in many parts of the world. This
attention can be attributed to the growing familiarity of the construction industry with
CADD (Computer Aided Design and Drafting) systems. It can be also attributed to the
potential of CADD systems to address many problems in such a scattered, multi-

disciplinary, and information-rich industry. This review is organized into three sections:

e The first section is concemed with approaches that use computer technology to
enhance collaborative design environments. Each of the reviewed approaches is
evaluated against its ability to provide solution to the previously diagnosed problems.

e The second section focuses on efforts to establish data-structures (data models) that
can support design data in a central database. Such a central database is considered to

be necessary for ensuring a single source of design information. The literature review
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in this group aims to investigate the availability of standards or at least sufficiently
advanced models that can be utilized in this research to develop a central database for
building data.

e The third section surveys research projects that deal with managing the building
design process, an area to which this research belongs, so as to review utilized

concepts and techniques.

2.2 COLLABORATIVE DESIGN APPROACHES

The use of computer technology to enhance collaborative design environments is the
focus of several research works. The following summarizes the main approaches found in
literature, along with discussions regarding their ability to solve the three main problems

diagnosed in section 1.1.3.

2.2.1 AGENT-BASED FEDERATED ARCHITECTURE APPROACH

Developed at Stanford University, it connects two or more independent engineering
software that need to share information about the current status of a design (Khedro et al.
1994, 1995 and 1996, McGraw et al. 1996, Jones and Riley 1995, Khedro 1994, Huyn et
al. 1993, Cutkosky et al. 1993). The system architecture includes several design agents
(Figure 2-1). Each design agent is composed of a human designer and a software agent
(design software plus communication capabilities). Every software agent interacts with
other software agents through facilitators that coordinate the exchange of design

information among the software agents. When a designer finishes a design task, s/he
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sends the design information to the facilitator that s/he is connected to. The facilitator is
able to recognize other interested users in each element of that design. It groups the
design elements and forwards them to the relevant users. These users receive the
information, check it, evaluate its effect on their design, and start negotiation with each
other in real time to solve conflicts in design. In view of the diagnosed problems in
section 1.1.3, this approach has a fundamental drawback which is the lack of a single
source of final design information. However, when it comes to managing design changes,
the approach has the advantage of reducing the amount of information received by every
user as only the relevant information is sent to the various users. This is an important
feature that has been incorporated in the information model proposed in this thesis. The
federated architecture approach nevertheless depends on the designers to recognize design
changes. This leaves a lot of room for error and is similar to current practice (section
1.1.2). The approach also requires a significant deployment of computing resources and
communication links across separate locations, a requirement that would set such an

approach beyond the reach of most building designers.

2.2.2 KNOWLEDGE-BASED APPROACH

The Knowledge-based approach has been used to help integrate software that are used in
engineering design. Fenves et al. (1990, 1994) introduced a prototype system called the
Integrated Building Design Environment (IBDE) at Carnegie Mellon University. The
system intends to vertically integrate the various software that are used in the various

stages of the life cycle of a constructed facility. Its demonstration and test domain,
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however, is limited to architectural planning, structural design and construction planning
of high-rise office buildings. All the involved software use knowledge-bases that support
their functions. Project data is maintained in a project database whereas communication

between the different software relies on a message blackboard.

Software Software } [ Software
Agent Agent Agent

Design

Agent

Figure 2-1 Organization of design agents in federation architecture. (Khedro et al.
1994, redrawn)

Another system called DICE (Distributed and Integrated environment for Computer aided
Engineering) has been under development at the MIT (Massachussette Institute of

Technology) (Sriram et al. 1989, 1990, and 1994, Sriram and Logcher 1993, Ahmed et al.
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1992, Wong and Sriram 1993). The focus of the project is on preliminary and detailed
structural design. DICE consists of a blackboard, knowledge modules, and control
mechanism. DICE blackboard is implemented on a central object-oriented database. This

central database does not contain all the product data but is limited to the data used for

communication among the knowledge modules.

A more recent model is SEED (Software Environment to support Early phase in building
Design) (Flemming and Woodbury 1995) also from Carnegie Mellon University. SEED
aims at providing computational support for the early design phase. It addresses
specifically architectural programming, schematic layout design and the generation of a
fully three dimensional configuration of physical building components like structure and
enclosure. SEED contains an object database to store and retrieve different design
versions and design alternatives. Designers can specify and modify dynamically and
interactively design requirements. Given explicit requirements, SEED can be asked not
only to propagate design changes after some interactive modifications by the designer,
but also to show other designers feasible ways of solving a design problem using case-

based reasoning.

In the knowledge-based approach, collaboration among software is achieved by the use of
precoded coordination knowledge. The coordination knowledge is based on the various
software meta-knowledge (knowledge about the composition and the computational
process of the software) and hence it needs to be updated to reflect any upgrading in the

involved software. In order to manage design changes, the knowledge needs to
Ahmed Mokhtar , Ph.D Thesis .....17
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accommodate various possible relations that may exist among different building
components, a requirement that is almost impossible to fulfill due to the unique nature of
every building project. Such a nature makes these relationships vary from one project to
the other. When this is combined with different composition of design teams in different

projects, it seems that this approach is not suitable for the complex environment of

building design.

2.2.3 CONSTRAINTS MANAGEMENT APPROACH

This approach has been proposed as a method to share design knowledge without linking
together design software (El-Bibany and Paulson 1994, El-Bibany 1992 and 1996, Bowen
and Bahler 1993). A constraint is taken as a relation which states what should be true
about one or more design entities. Managing these constraigts is achieved by creating and
maintaining data-dependency structures that reflect any changes in the design knowledge
and identify specific knowledge items that cause conflicts. The users have the ability to
create relations dynamically between entities. Yet, the entities themselves are fixed in the
system. We view the ability of this approach to dynamically create relationships between
entities as essential to adhere to the fact that every building project is unique in these
relationships. However, it is also important to be able to easily change the building
entities to reflect the requirements of a specific project. In case of a design change that
violates any of the constraints which were previously built, the system sends warning
messages to involved parties informing of source of violation. This is also an important
feature that is used by the model proposed in this thesis for managing design changes.
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The constraints management approach however requires each discipline to provide all
necessary equations and functions that define and constrain the design of every building’
component in order to built the data dependency structures. This requirement results in
duplicating most of the equations and the constraints that are already used by the design
software. The process as such becomes very complicated when considering the number of

disciplines and the number of components involved in the design of a building.

2.2.4 CIRCLE APPROACH

Aiming to integrate some AEC (Architecture/Engineering/Construction) software that are
used by participants in a project, the circle approach (Fischer and Kunz 1995) has each
software linked to exactly one predecessor and one successor software. Thus, changes
made to the design are propagated automatically to all other software. It is expected that
participants will have private copies of all software on the circle for a particular project.
The circle approach does not use any form of centralized repository for design data. As
such, it cannot satisfy the need for having a single source for the final design documents
which can insure the consistency of building information. It propagates new versions of
design, but depends on users to recognize any change in the design that might affect them

which is similar to current practice.

2.2.5 DISCUSSION
The approaches introduced above for the use of computers in collaborative design

environment are not mutually exclusive but rather, share common features. All
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approaches use data as the means to exchange information among participants. This
supports the notion that drawings should not be - in the computer age - the media for
recording design information. Both the agent-based approach and the circle approach do
not use any form of centralized repository for design data, nor for data coordination
knowledge. As such, these approaches cannot insure the consistency of building
information. Both the agent-based approach and the circle approach propagate new
versions of design, but depend on users to recognize any change in the design that might
affect them. The knowledge-based approach coordinates design information using
detailed coordination knowledge linked with the used software. As discussed above, this
approach seems impractical for the complexity of building design environment. The
constraints management approach requires duplicating most of the equations and the
constraints that are already used by the design software, which makes its use time-

consuming and redundant.

None of the reported approaches appears suitable to provide remedy for all the problems
diagnosed in section 1.1.3. However, some reported capabilities are useful to this research
such as the capability of sending information to the interested designers only and the
dynamic capturing of coordination knowledge from designers instead of exclusively using
precoded knowledge. The information model proposed in this thesis include these

capabilities.
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2.3 PRODUCT DATA MODELING

Product data modeling may also be viewed as one of the approaches to facilitate design
collaboration. Because of the wide interest by researchers to develop product data models
and the need to have a central database to provide a single source for design information,
product data modeling is reviewed in more detail. The purpose is to investigate the
availability of standards or at least sufficiently advanced models that can be utilized by
this research in developing a central database for building data. The review starts by
defining product data models and overviews its successful implementation in some
research areas. A description of main product data models follows in order to explore the
existence of any common or necessary features for developing these models. Finally,

discussion and highlight of finding is presented.

2.3.1 ON DEFINITIONS AND IMPLEMENTATION

A model is a simplified representation of a part of the real world. It captures some, but
not all, of the characteristics of that part (Lave and March 1975). For example, an
architectural perspective of a building, which can be referred to as a graphical model,
represents visual relationships between the various elements of the building envelope.
Meanwhile, a group of equations represents the transfer of heat through that envelope and
is called a mathematical model. One type of model that has emerged with the
development of computers is Data Models which describe a part of the reality in form of
its data elements. Data models are divided into three types (Elmasri and Navathe 1994):

conceptual models, which tell what kind of information is used to describe some aspect of
Ahmed Mokhtar , Ph.D Thesis ....21




P S A e

reality and how such information is internally structured (Bjork 1989); implementation
models, which are translations of conceptual models for a specific database management
system; physical models, which represent how the data is placed on a computer hardware

system.

Product Data Models are a distinct category of the conceptual type of data models. These
are tailored to represent data of engineering products. There is no single definition that is
agreed upon for a product data model. The COMBINE project (Augenbroe 1993) defines
it as "a complete conceptual description of a product, capable of structuring all the
information necessary for the design, manufacture, and use of the product." Bjork and
Penttild (1989) define it as a "conceptual structure specifying what kind of information is
used to describe a building (product) and how such information is structured." Tolman,
Kuiper, and Luiten (1990) define it as an "information model of a product, describing the
'reality’ of a product in its different life cycle stages." Eastman (1992a) defines the
product data model as "the database model supporting the design, fabrication, operation
and other uses of some type of product." From these definitions, common denominators
can be extracted: product data models are conceptual models; these represent all the
product data; this representation spans throughout the product life cycle. This conclusion
can be confirmed by the International Organization for Standardization (ISO) definition
of product data (ISO 1989) as "The totality of data elements required to completely
define a product; this inclucies geometry, topology, relationship, tolerance, attributes, and

features necessary to completely define a component, part or an assembly of parts for the
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purpose of design, analysis, manufacture, test and inspection.” Product data models are,
therefore, perceived to be good tools for both the exchange and integration of product

information.

Because of the potential of product data models to facilitate the integration and exchange
of product information, researchers in various parts of the world have adopted them to
represent the Building as a product. The AEC Building Systems Model in the USA
(Tumner 1990), the RATAS model in Finland (Bjérk 1989), and the COMBINE IDM

model in Europe (Dubois and Parand 1993) are examples of that utilization.

Other research work has been conducted so as to create an environment and a set of
concepts that link building data models to various aspects of the building delivery

process. The available research was in areas like:

e Early design cost control (Tsou 1992),

e Computer-aided architectural design (Turner 1992),

¢ Conformance with regulations (DeWaard 1992),

e Evaluating building performance (Augenbroe 1992),

e Maintenance information management (Svensson 1993),
¢ Renovation design (Vahala 1995),

e Design of building envelope (Rivard et al. 1995),

e Design of precast concrete facades (Karhu 1997), and

e Structural synthesis and evaluation (Bakkeren and Tolman 1995, Enseleit et al.
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1995).

Another notable effort in using database to record building design data is through the
International Alliance of Interoperability (IAI). The IAI is an alliance of groups in the
building industry that aims to integrate the AEC/FM (Architecture, Engineering,
Construction / Facility Management) industry by specifying Industry Foundation Classes
(IFCs) as a universal language to improve the communication, productivity, delivery
time, cost, and quality throughout the design, construction, operation and maintenance
life cycle of buildings (IAI 1996). IFCs constitute a library of commonly defined objects
that create “intelligent” project data such as the properties, behavior, and graphical

representation of building components (Herold 1997).

Similar effort is done by ISO which is in the process of establishing a universal standard
for the representation and exchange of product data (ISO 1989). This standard is usually
referred to as STEP (STandards for the Exchange of Product data), formally ISO 10303
(Froese 1996). Its objective is to provide a mechanism that is capable of describing
product data throughout the life of a product independent of any particular computer
system. A comparison among current standards to communicate data [e.g. DXF (1995)
and IGES (Reed et al. 1990)] and those suggested by IAI and STEP is presented by

Armold and Teicholz (1996).

2.3.2 ANALYSIS OF SOME BUILDING PRODUCT DATA MODELS

The following is a review of some of the major building product data models developed
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in research. The purpose is to understand the various concepts and approaches that

categorize and organize the data that exists in a building.

2.3.2.1 The AEC Building Reference Model

This is a high level conceptual product data model for AEC products that concentrates on
Buildings (Turner 1990). It defines a building project as a unique object made of a
building and a site. A building is an object with one or more properties such as type,
primary activity, and secondary activity. It. decomposes into a number of building
systems. Building system examples are structural, electrical, circulation, plumbing,
heating, and lighting. A site is also an object with one or more properties such as
bumidity ratio, temperature, and view. It decomposes into site systems which can be

electrical, fiesh water and disposal, electric, and gas.

The AEC Building Reference Model adopts a hierarchy of four levels: system, system
component, system component port, system component port joint. A system exists to
satisfy a human or natural need; an example is the building structural system. A system is
a collection of system components. A system component such as a wall may belong to
various systems, such as the enclosure system, the acoustical system, and the structural
system. The wall component has different functions in each of these systems. System
component ports are used to connect components in the same systems or in different
systems. A door is a port that connects a room component to a corridor component. Each
system component port is joined with another system component port by a system

component port joint. The AEC model provides description for only the spatial system,
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the enclosure system, and the structural system of a building.

2.3.2.2 The COMBINE IDM Model

COMBINE IDM stands for "COmputer Models for the Building INdustry in Europe -
Integrated Data Modeling" (Dubois 1992, Dubois and Parand 1993). It is part of the
COMBINE project which has a primary focus on the energy aspect of buildings. The root
object in this model is the Construction Project which may contain one or more
Buildings. The Building is seen as an assembly of systems. The systems are: spatial
system, fabric system, technical system, functional system, and external environment
system. The overall space is divided into a set of zones, and each zone has some
homogeneous behavior. A zone is created from the specific view of an expert. Due to the
focus of the model (energy analysis), the fabric system main element is the building
enclosure, and the HVAC (Heating, Ventilation, Air Conditioning) system is the only one

available as a technical system.

2.3.2.3 The RATAS Model

RATAS is the basic model for the building products in Finland. It stands for "Computer
Aided Design of Buildings" in the Finish language (Bjork 1989). It aims to cover the
design, production and maintenance stages of the building project. Concepts such as
objects, attributes, relationships are used in the model. Objects are collections of data
about a "thing", whether physical or abstract. To each object, a number of attributes can

be associated that describe the properties of that object. Attribute types in RATAS are:
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numeric, text, pictures, codes, and lists which make it capable of containing all kinds of
data describing a building. Fi{'e functional levels for objects are distinguished in RATAS:
building, system, subsystem, part, and detail. There is only one building level object per
building. Its attributes are about the site, climate, type of building, construction cost, total
size etc. Systems can be spaces, load-bearing, mechanical, electrical, or heating.
Subsystems (or Groups) divide systems into functional parts such as floor or hospital
ward. Parts constitute the vast majority of objects and are usually tangible entities such as
building elements or technical devices. Their typical attributes are location and shape.
Detail level includes data of objects that are subdivisions of parts like the different parts
of a window. Usually these data will be included in general access databases. The model
uses two types of relations: 'Part of and 'Connected to'. The Part of relation links objects
from different levels while the 'Connected to' is more typical in part and detail levels, and

usually connects objects at the same level.

2.3.2.4 Other Models

Another product data model is the Construction Project Reference Model (Rezgi and
Depras 1995) where the building is described according to five complementary systems:
structure, work, space, technical and separation systems. The purpose of this model is to
enable the generation of construction documents from a single source of information. A
multi-dimensional model of buildings (3P Model) which integrates'the process, product,
and participants is proposed by Bédard and Rivard (1995). It classifies buildings into

structure, envelope, services, and interior systems.
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2.3.3 DISCUSSION

The review of the available models shows that classification of building data varies
considerably from one model to another. It depends mainly on the purpose of each model.
The common feature in the models is the division of a building into group of systems.
However, these divisions vary from one model to the other. Each model concentrates on a
specific stage on the building delivery process and details a limited number of systems to
fit its purposes. Therefore, no standards are currently available to follow nor is there any
model that is sufficiently developed to be used in this research. Large groups of
researchers have developed some of the models, yet the models still have limited
capabilities. This shows the extreme difficulty to represent buildings as data models due
to the unique nature of building projects. Therefore, we believe that any data model that
represents building projects mainly needs to be flexible and oriented to be suitable for the
project at hand. The use of IFCs might achieve this need, however, little information is

publicly available now in order to consider their use in this research.

2.4 DESIGN PROCESS MANAGEMENT

Research in the use of information technology for managing the design of a building
project, which this research belongs to, is still uncommon. However with growing interest
in both the use of information technology in collaborative design and the use of product
data modeling in the construction industry, we believe that interest in using information
system for managing design will also grow. The following reviews available research in

three issues that are important to the design process management.
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2.4.1 DESIGN CHANGES

Design changes, which are the main issue addressed by this research, has not yet received
much attention in the literature. A project by Krishnamurthy and Law (1995a, 1995b, and
1996 and Krishnamurthy 1996) proposes a three-layered model of versions, assemblies,
and configuration. A version is a description of a primitive entity, an assembly describes
a composite entity that belongs to a single discipline, while a configuration describes the
overall project. The model monitors independent design activities by systematically
tracking components descriptions in individual disciplines. It uses the concept of
equivalent operations to compute changes. The advantages of this approach is its ability
to compute changes between different versions of the design. Yet, it remains for the
designer who performs the changes to know whether or not others are affected by the
change. Also, designers themselves need to recognize any inconsistencies by reading

drawings of the latest design version.

The EDM (Engineering Data Model) which has been developed by Eastman intends to
support integrity management among various intelligent design software packages that
are connected to the model (Eastman et al. 1995, Eastman 1992b, 1994). The model
includes constraints that check the status of rules and specific knowledge embedded in
the software. When a design change occurs to an instance, all design instances that use
that data of the changed instance are flagged for rechecking. However, no information is
given to the user on what data element has changed and why a data element is flagged for

rechecking.



2.4.2 DESIGN INFORMATION

Management of design information was also the focus of some research work. Platt
(1996) focused on civil engineering projects and tried to manage their design information
through process modeling rather than product modeling. Process modeling has
information on how a product is transformed from its initial state to the final deliverables.
Hence, the project information recorded on computer contains not only data about the
project component but also about the process used to record this data. Rezgui has
developed an approach to tackle the problem of integrity and consistency in the
production of construction documents (Rezgi and Depras 1995). It is based on building a
construction project reference model and a document reference model. Both models are
linked with an association mode! that indexes building components to documentary
items. The research focuses on how to extract construction documents from a project
reference model and tries to ensure the integrity of these documents. It does not focus on
how to ensure the integrity of the design information itself. The International
Organization for Standardization (ISO) is also in the process of establishing a standard
layering structure to be used in building design to facilitate the transfer and management

of information (Bjork et al. 1997).

Exchanging design information among designers has been investigated by Vries and
Somers (1995) who developed a process model for that purpose. They suggested that a
protocol to exchange information should ensure that both senders and receivers of

information should interpret it the same way. Also all the required and correct
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information should be exchanged. These suggestions are important and are incorporated
in the information model proposed in this thesis. The use of the internet to exchange and
manage design information has been also investigated. Guenster (1996) discussed the
benefits, costs, and lessons from using the internet with a design workgroup. Goodman
and Chinowsky (1996) discussed the requirements for managing design information
through an inter-disciplinary team when the internet is utilized. Rojas (1997) described a

process for developing a web-centric system that enables cooperative engineering.

2.43 DESIGN RATIONALE

Several research projects have addressed the issue of acquiring the rationale behind a
design decision. Pefia-Mora and others (1995) studied the representation, use and
communication of design rationale for conflict mitigation. They developed a model that is
capable of representing design knowledge in term of the reasoning process used by the
designer. The model also provides computer support for capturing designer’s reasoning
process. This capability appears useful to easily extract required knowledge from
designers. The proposed information model in this thesis therefore includes similar
capabilities. De la Garza and Alcantara (1997) used parametric dependency networks to
represent design rationale. These networks can show how one particular design decision
affects other decisions. The use of this type of network requires significant effort and
training from the design team. In general, the aim of research work in capturing design
rationale is to define the motives for a design decision. The acquired knowledge is
different from that needed to propagate design changes. The latter requires knowledge
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that defines the consequences of a design decision.

2.5 SUMMARY OF FINDINGS

From the literature review, it is evident that the building industry is still at the exploration
sfage on how to use information technology in design and design management. Several
approaches have been tested for collaboration in a multi-disciplinary environment. Each
approach is oriented to solve a specific problem. None of them is capable to offer a
solution for all problems diagnosed in section 1.1.3. Building product data models are
successfully used to solve several research problems. However, different researchers
present very different compositions for these data model. No standard is available nor is
there sufficiently developed model that can be used. A flexible data model that can be
configured for a specific building project appears to be the practical answer. Literature
review on managing design process reveals that few research work studied how to deal
with design changes. As shown in section 2.4.1, these researches study the problem from
a viewpoint which differs from this thesis. Krishnamurthy and Law (1995a, 1995b, and
1996 and Krishnamurthy 1996) focus on comparing various design versions and define
embedded differences whereas Eastman (1992b, 1994, 1995) is concerned with how to
propagate design changes among intelligent design software. Throughout the literature
review, some capabilities appeared useful and will be incorporatéd in developing the

proposed information model. These capabilities are:

e Dynamic capturing of knowledge from designers during the design development.
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Such capturing capability should be supported by appropriate computer interface.
e Acquiring and storing some information about the design process itself and not

limiting the information used in the model to that describing the building

components.

e Propagated design information needs to reach only the interested designers not all

the designers.

e Exchange of design information has to be performed in a standard fashion that can

be understood clearly.

The following chapters present the proposed information model in both conceptual and

detailed perspectives.
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CHAPTER THREE

PROPOSED INFORMATION MODEL:
A CONCEPTUAL PERSPECTIVE

3.1 OBJECTIVES AND MODEL CHARACTERISTICS

The analysis for the production process of construction technical documents diagnosed
three main problems that result in the inclusion of incompatibility errors. The analysis
also revealed that design changes remain as the principal challenge. The information
model developed in this research aims to overcome this challenge. The model also needs
to provide solution to the other diagnosed problems (see section 1.1.3 on page 8). The

information model therefore needs to have the following characteristics:

1. Itis capable of managing design changes. This capability is seen not to be limited
to help propagation of design changes but it is also expected to cover the need for
tracking past design changes and for providing the capacity to plan and schedule
future design changes.

2. It uses data rather than drawings as the main media for storing and
communicating design information.

3. It has a single source for design information that carries a unique description for

every component in a building project.

Through the following sections, the architecture of the model is described in a conceptual

perspective so as to reveal the main ideas rapidly (see also Mokhtar, Bédard, and Fazio
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1998). The description is supported by simple examples that demonstrate the capabilities

of the model. A detailed perspective is presented in the next two chapters.

3.2 THE MODEL ARCHITECTURE

3.2.1 BASICPARTS

The heart of the model, as shown in Figure 3-1, is a central Project-Database. Unlike
other models, this project-database is uniquely composed of two parts, the Building-
Components-Database and the Management-Database. The building-components-
 database functions as a repository of all the design data that is necessary to describe every
building component in a certain project. Such data is detailed enough to produce
construction technical documents that are suitable for erecting the building. The
management-database contains data that is required to manage the various functions of
the information model. The role of this database will be incrementally revealed
throughout fhe rest of the thesis. To generate the data that populates the building-
components-database, each Designer is linked to the central project-database by a group
of modules called Designer System. The Design Manager, who is responsible for
managing the production of the technical documents, is also linked to the central project-

database through a group of modules called Design Manager System.
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When the building components database is fully populated, construction technical
documents can be produced with the use of the Document Generation Module which can
create customizable documents about the project through its link to the project database
(Mokhtar and Bédard 1994). This module, shown in dotted lines in Figure 3-1, resides

beyond the scope of this thesis.

The detailed design stage starts with the architectural team translating ideas in
preliminary design documents into elementary building components such as walls,
columns, doors, and windows. Most of the data that describes these components is textual
in nature. Therefore, its value can be keyed in the building-components;database. Some
of the data is geometric in nature, such as the dimensions, and is usually documented
through a computer-aided drafting tool. The function of that tool is to acquire, through its
interface, the geometric data and to translate it into alphanumeric characters. The model
currently does not include such a tool and the designers therefore are expected to direcily

key in the geometric data directly in textual format.

Designers interact with design data in the database in order to view, modify, or add
values. This interaction is materialized through the Data Manipulation Module. As Figure
3-2 illustrates, a designer can - through this module - create a new instance or manipulate
the value of any attribute of any instance of any building component. The type of
manipulation (view and/or modify) should depend on the authority that a designer has
over a specific building component. The data saved in the building-components-database

reflects decisions taken by the design team members.
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Figure 3-2 Interface for data manipulation module'.

Yet, to enable the designers to record data about the various building components of a
certain project, the building-components-database needs to have a suitable “data-
structure” (or “product data model”). This data-structure should echo the type of building
components that exist in the project. Because buildings are unique products, every
building project contains different combination of building components. Hence, every
building project needs a building-components-database with a unique data-structure. The
building-components-database therefore should be flexible so as to adapt to the
requirement of every project. Such flexibility is realized in the model through the use of

the management-database. More details are given in chapter four and also in Mokhtar,

! All linear measurement are in mm units.
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Bédard and Fazio (1997b). The data-structure of the building-components-database can
be manipulated through the Configuration Module which is part of the design manager
system. Figure 3-3 illustrates part of that module where an attribute (vapor barrier type) is
added to the building component “CMU_backed_brick_veneer_wall” as part of creating
that cbmponent in the building-components-&atabase. Such manipulation, which is
carried out by the design manager, is facilitated through the use of a General-Database.
This general-database functions as a source of data-structure for a large variety of
building components. Figure 3-4 illustrates the use of the general-database to retrieve the
data-structure of the building components that belong to an HVAC system into the
building-components-database. The configuration of the data-structure for the building-
components-database needs to be performed before beginning the development of the

detailed design. Yet, it can also be updated during that development.

3.2.2 THE CONCEPT OF ACTIVE BUILDING COMPONENTS

As recognized before from analyzing the production process of construction technical
document, design changes constitute a major source of incompatibility errors. The crux of
the design change problem is the failure on the design team’s part to propagate design
changes. As found from the analysis of the detailed design (section 1.1.2), this failure is
due to the lack of the “linking” knowledge that is necessary to perform this task. Also, it
is due to the large amount of data that is generated and needs to be monitored and

communicated during the development of detailed design.
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Figure 3-3 Configuration of a building component using configuration module.
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Figure 3-4 Assembly of building components in building-components-database from
building systems available in general-database.
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The model introduces a concept that directly tackles the crux of the problem. It assigns
the responsibility of propagating design changes to the building components
themselves. As such, when a designer modifies any attribute that describes a property of
a building compone;,nt, the component itself becomes responsible to find out who in the
design team is affected by that design change. The component becomes also responsible
to send messages to the affected designers. These messages inform them about the design

change and advise each one of them on how such a change may have an impact on his/her

design (Figure 3-5).

Building Building
Component 1 Component 4
ttributes:

Related Rules:
Prebuilt

Dynamically built

Related Rules:
Prebuilt

Dynamically built

Messages to Affected Designers

Figure 3-S5 Concept of active building components.

For example, if the envelope designer decides to increase the height of a wall, the wall
itself notifies the structural engineer of this decision and advises him/her that such a

decision may affect the design of the girder that carries this wall. By depending on the



building components themselves rather than the designers to propagate design changes,
we are eliminating the possibility that the envelope designer, who initiates the change,
may forget to propagate the change, think that it is too insignificant to mention, or not be
aware that another discipline is affected. We also compensate for the ability of the

structural designer to discover such a change when reviewing the wall detail drawings.

On the basis of the above example where only one element of data has changed, it is
evident that the proposed concept of having building components propagate design
changes becomes highly advantageous in real cases where hundreds of such changes
occur daily within the thousands of data elements that exist while developing the detailed

design of a building project.

With such concept, the building-components-database is no longer a mere repository of
idle data, but rather a repository of “active” building components that help the design

team coordinate the building design information.

To make building components active in conducting their assigned task, they are
connected with methods (groups of procedures). These methods make a building
component active as soon as a design change occurs to any of its attributes. The
components are also equipped with the necessary “linking” knowledge which identifies

the disciplines that are affected by a specific design change and how they are affected.

The model is developed so as to acquire this knowledge in the form of rules. These rules,
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like the building components, are customizable so as to reflect the requirements of a
specific building project. The model considers two types of rules, prebuilt rules and
dynamically built rules. Prebuilt rules are acquired before the beginning of the detailed
design stage while configuring the model. The dynamically built rules are acquired “on
the fly” during the detailed design stage (i.e. during the use of the model). For example, a
prebuilt rule would reflect the fact that a change in the height of a wall affects the
structural system design. An example of a dynamically built rule would be the design
dzcision to make the height of a wall in a one-story building equals the clear height plus

1000mm.

3.2.3 PROPAGATING CURRENT DESIGN Cl-!ANGES

When a design change occurs to a building component attribute, the component becomes
active and checks all relevant prebuilt and dynamically built rules. If any of these rules
applies to the design change, the component automatically sends messages to the affected

designers.

Figure 3-6 gives an example of a message that is automatically sent to the envelope
designer as a result of a design change made by the architect. The designer receives the
message through the Message Module (see Figure 3-1 on page 36). This module allows
the designer to review and modify the rules that cause messages to be sent, thus providing
the model with the flexibility to adopt new relations that designers may develop among

building components. When the envelope designer in turn takes a corrective action,
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another message (Figure 3-7) is automatically sent to any other affected designer.

With the concept of active building components, we are now in a position to propose a
solution to the main source of problems when design changes occur. Naturally, we expect
that the involved designers will assume the responsibility to take the necessary actions as

soon as they are informed of design changes.

Haing Atoated HessagesAfOI Prie w_house R .. 7 E3

Figure 3-6 Message received by envelope designer informing of design change made
by architect.
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Figure 3-7 Message received by structural engineer informing of design change
made by envelope designer.

3.2.4 TRACKING PAST DESIGN CHANGES

For design managers to manage the production of construction technical documents at the
detailed design stage better, the history of design changes in a project represents an
important source of information. The tracking of such history enables design managers to
analyze the development of the production process. They can then evaluate the
performance of the various designers in a project (e.g. designers who make poor design
decisions which need to be later modified, costing the design team time and money), and
can also determine responsibilities for design incompatibilities. With this in mind, the
model is developed to provide the following capabilities through its Tracking Module
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(see Figure 3-1 on page 36):

° Retrievai of design changes that are:
made by a discipline (e.g. structure),
made to a building component (e.g. concrete beams),
made to an instance of a building component (e.g. concrete beam001),
made to a single attribute of a specific instance of a building component (e.g.
depth of concrete beam001).

The retrieved design changes can also be limited over a period of time.

e The model can show the design manager all automated messages that have been sent
by a specific building component in response to the design changes affecting it. The
model also indicates which discipline has received each message and whether

designers of this discipline have read the message and taken corrective action.

Figure 3-8 shows the design manager interface to the tracking module while Figure 3-9
gives the result of a request to monitor the design of a building component. Figure 3-10
shows one of the messages which were automatically sent to a member of the design
team (as in Figure 3-7) because of a specific design change. The color of the message
determines whether the designer who received the message read it and whether a

corrective action was taken or not.
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Figure 3-9 Results of request made by design manager to track design changes made
to a building component.
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Read and Acted Upon Message [Black Colni]
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Figure 3-10 Results of request made by design manager to track automated
messages that are sent because of a design change.

3.2.5 PLANNING AND SCHEDULING FUTURE DESIGN CHANGES

Many design changes impact only a limited number of building components. Yet, some
changes result in a sequence of design changes to related building components. For
example, in a specific building project, the owner needs to change the function of a
certain space from an executive office to a computer lab. Such a change (indicated as Al
in Figure 3-11) which is to be performed by the architect leads to several other changes
that need to be performed by other disciplines. The lighting designer needs to modify the
type of luminaires that are used in the space (L1). The interior designer needs to change

the wall finishing (I1). The HVAC designer needs to increase the size of the supply duct
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to the space. S/he has the option to do that by increasing the width of the duct (H1) or the

depth of the duct (H2).

Legend [~ o Q.Hl<8
(OR) Relationship
H2
s3 0
(AND) Relationship v
O——25

‘ Change in: FS Location of sprinkler outlets (Fire Safety)
‘ H1. HVAC duct width (HVAC)
i Al. Space function (Architecture) H2. HVAC duct depth (HVAC)

(from executive office to computer lab) L1. Luminaire type (Lighting)
| A2. Reduce clear height (4rchitecture) S1. Width of hole in structural beam (Structure)

| I1. Wall finishing (Interior Design) S2. Height of hole in structural beam (Structure)
‘ (from dark mahogany wood to white paint) S3. Depth of beam (Structure)

Figure 3-11 Scenario for interrelated design changes

When these design changes (L1, I1, and H1 or H2) are performed, each of them will
result in the need for further design changes. As the wall finishing changes (I1), the type
of luminaires (I.1) needs to be reevaluated and may be changed. If the width of the duct is
changed (H1), then the location of the sprinkler outlet needs to be changed (F5) and the
width of the hole in the structural beam, where the duct passes, needs to be changes (S1).

However, if the depth of the duct is changed (H2), different changes are needed. The
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height of the hole in the structural beam will be changed (S2) as well as the depth of this
beam (S3). The later change will result in lowering the suspended ceiling level and
reducing the clear height (A2). Due to the lowered clear height, the type of luminaires

(L1) needs to be reevaluated and may be changed.

This scenario illustrates the “domino” or interrelated effect that a design change in one
discipline can have on several other disciplines. For simplicity, changes that recursively
affect each other in closed loop fashion are omitted. Such types of design changes
represent a challenge for the design team, specially the design manager, in many aspects.
Among these aspects is how to predict the interrelated design changes that result from an
initial design change such as (A1l). The lack of the linking knowledge that enables such
prediction makes this task very difficult. Another aspect is the possibility to have more
that one solution to accommodate a design change as in the case of the HVAC designer
who has the alternative to follow change (H1) or change (H2). Each alternative results in
different “group of design changes” (or change-path). It is difficult not only to determine
all the possible change-paths to accommodate an initial design change but also to select
which one of them is the best to follow. Another aspect of the challenge is the possibility
that some design changes such as (L1) may be repeated several times. It is hard to know

when such a change should be performed in order to avoid the repetition.

To assist the design team in facing the challenges of interrelated design changes, the
capability of planning and scheduling future design changes is built in the model. A

methodology has been developed and implemented for this purpose using both the
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Virtual Change Module and the Planning and Scheduling Module shown in Figure 3-1 on

page 36. Figure 3-12 shows the result of applying the methodology on the example given

in Figure 3-11. The figure illustrates that the methodology identifies the possible change-

paths and properly locates design changes so as to avoid repetitions. Figure 3-13 shows

the same result as it is displayed to the design manager for one of the possible change-

paths. The detailed development of the methodology is presented in chapter five and in

Mokhtar, Bédard and Fazio (1997a).

b)

s2 5O
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Figure 3-12 Alternate change-paths for scenario in Figure 3-11
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Figure 3-13 Bar chart for alternate change-path (a) in Figure 3-12

3.3 DISCUSSING THE MODEL ADVANTAGES AND LIMITATIONS

The architecture of the model provides a data-centric rather than a drawing-centric
environment. It also provides a single repository of the design data. As such, the model
architecture solves two of the diagnosed problems (section 1.1.3) that cause
incompatibility errors in construction technical document. The capability of the model to
automatically propagate design changes solves the main design change problem. This
capability ensures that every member of the design team is updated with the data that s/he
is using as input to the design of his/her building system. The quality of the input data is

absolutely essential to the quality of the design of any building system and its
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compatibility with other building systems. There is no way for a good designer to provide
suitable design with wrong or outdated data. However, the model does not guarantee that

a design decision that is taken by a designer is the appropriate one.

Some approaches to address the design change problem help designers in recognizing
these changes through providing them with the updated drawings of the other disciplines.
These approaches depend on the designers to recognize the design changes through
comparing the updated and old drawings. The approach taken here is to directly inform
only the affected designers with textual data that clearly shows the change. As such, no

room is left for failure to recognize small changes or non graphical changes.

The approaches that use knowledge-based systems to coordinate design information
depends on built-in coordination knowledge that should automatically correct any
inconipatibility errors. It is mainly oriented to help inexperienced designers who may not
be able to take correct decisions. In contrast, the approach of this model is to recognize
the experiences of the involved designers. Yet, it supports them with correct and updated
information that they need to make their design decisions. We see this as a more realistic
approach. It uses computers in what they excel at, which is dealing with large amounts of
data, and designers in what they excel at, which is creativity that is built on experience.
Because of its dependence on knowledge that is provided by the developers, the
knowledge-based approach will always have a limited capacity to coordinate design déta
(El-Bibany 1992). Such knowledge is difficult to reflect the relationships among different

building components which vary from one building to the other. This model uses only
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linking knowledge and does not use any induction knowledge.

The model is developed in such a fashion that provides flexibility to both the data-
structure of the building components and the linking knowledge that define the relations
among these components. Such dual flexibility is a great advantage to the model as it
reflects the nature of building projects. However, this flexibility requires the model to be
configured to suit every project. This consumes extra time from the design team.
Nevertheless, this time is seen as an investment that will pay off in reducing the long time

that is usually consumed in coordinating and in solving incompatibility problems.

The model capability to plan and schedule future design changes is unique and has not
been addressed before to our knowledge. This capability, however, depends on

collaboration among members of the design team.

The architecture of the model currently lacks a tool to accept and show graphical data.
The inclusion of such a tool will greatly ease the use of the model. The problem of data
security and control of access is not addressed by the model nor the problem of the legal
boundaries among the various involved disciplines. The model is more oriented toward
design firms that include all the needed design disciplines under one legal entity.
However, with the growing use of “Partnering” in the construction industry, this
limitation may be overcome. The model is developed with a vision to use client-server
networks and therefore limited to be used within one building or close-by buildings. It is

also oriented to sequential type of project delivery systems. It cannot function, for
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example, in a fast track delivery system.

3.4 SUMMARY

The crux of the design change problem, which is propagation of design changes, is
.directly tackled by the proposed information model. The model introduces the concept of
active building components where each component is responsible for propagating design
changes that occur to any of its attributes. The model is also developed with a unique
management-database. This management-database allows the model to have flexible
data-structure that is adaptabie to the requirements of any building project. It also
provides the model with the capability to track past design changes and plan and schedule
future design changes. In this chapter, the overall architecture of the model is presented in
conceptual perspective. The following two chapters detail the development of these

concepts.
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CHAPTER FOUR

THE CENTRAL PROJECT-DATABASE:
A DETAILED PERSPECTIVE

4.1 INTRODUCTION

The heart of the proposed information model, as shown in Figure 3-1 on page 36, is the
central project-database. This project-database is composed of two parts, the
management-database and the building-components-database. The management-database
contains data that is required to manage the various functions of the information model.
The building-components-database functions as a repository of all the design data that is
necessary to describe every building component in a certain project. To enable recording
this data by the design team, the building-components-database needs to have a suitable
“data-structure” that echoes the nature of building components that exist in a certain
project. However, the building-components-database is not a mere repository of idle data,
but rather a repository of “active” building components that help the design team

coordinate the building design information.

This chapter shows the used technologies and the detailed development for the project-
database so as to built it as a flexible repository of active building components. The
chapter also shows the process of assembling and configuring the project-database
through the use of the configuration module and with the assistance of the general-

database (see Figure 3-1 on page 36).
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4.2 FLEXIBLE REPOSITORY OF ACTIVE BUILDING COMPONENTS

The primary function of the central project-database is to be a repository of active
building components. Because of this function, structuring the project-database needs to
satisfy two main requirements. The first requirement is to make the database flexible
enough to accept the design information of any building. The second requirement is to
have the building components in this database active in managing design changes as this
is the main objective of the model. This section shows how the model is developed so as

to satisfy these two requirements.

4.2.1 PROVIDING FLEXIBILITY

Buildings are unique products. A hospital contains very different components from those
of a warehouse. Furthermore, a warehouse may share some components with other
warehouses but not all. For example, an air-heated warehouse may contain air distribution
ducts while a radiant heated warehouse will not. Therefore, the definition of a data-
structure (data-model) for the building-components-database may follow either one of the
following two strategies. The first strategy is to create a universal data-structure for the
building-components-database that covers all possible building projects. The second
strategy is to customize the data-structure of the building-components-database to suit
individual building project. The first strategy should result in a reusable and therefore
desirable data-structure, yet it requires the inclusion of a complete set of available and
newly introduced building components. As the number of these components is virtually

unlimited, this strategy rapidly becomes impractical. In this research, the second strategy
Ahmed Mokhtar , Ph.D Thesis .....57




is used to define the data-structure of the building-components-database which is the
flexible part of the project-database. The management-database, on the other hand, has a
fixed data-structure. For reference purposes, appendix “A” displays the conceptual data-
structure of the management-database. Copies of its data-tables are also used through this

chapter to facilitate the explanation.

To fulfill the flexibility requirement, the Relational Database technology is utilized to
structure the project-database. This technology allows dynamic and transparent
manipulation of data-structure and data values through an interface program by using the
Structured Query Language (SQL). With such technology, each building component (e.g.
window, beam, duct) is represented as a data-table. Each data-table has a different data-
structure that represents the attributes describing each component. Data-Table 4-1 shows
a sample of the structure for the data-table that represents the building component
“Window”. The instances of a building component (e.g. window001, window002) are
stored in their own data-table. Figure 4-1 shows how these instances are stored in Data-

Table 4-1.

HEIGHT
FRAME_WIDTH
SILL,_HEIGHT
NO_OF_LEAVES
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Figure 4-1 Sample of data in data-table “Window” which describes instances of the
building component “Window”.

The use of SQL statements enables adding, deleting and modifying data-tables that
represent various building components in the building-components-database. For
example, if the architect decides to use circular windows in addition to rectangular
windows, s/he needs to have a data-table that contains the attribute “Radius” instead of
the attributes “Width” and “Height” that are in Data-Table 4-1. Asking the design
manager to create such a data-table, s/he specifies the name and the attributes of the data-
table. Using SQL, the data-table “Circular Window” is created in the building-
components-database. The SQL statements for this operation include these shown in the
zigzag' frame. The first statement builds a new data-table with an initial attribute
“Circular_Window_ID” that accepts alphanumeric values. The second and the third
statements modifies the created data-table by adding two other attributes, “Radius™ and

“Frame_width” that accept numeric values.

B A P AP SV AT AN P

CREATE TABLE [Clrcular Wlndow] [Clrcular Wlndow ID] TEXT
S - ALTER TABLE [Circular_Window] ADD [Radius] NUMERIC (5);
» ALTER TABLE [Circular_Window] ADD [Frame_width] NUMERIC

N

\4 NN AN A B T N R N A T

The interface program (the configuration module) creates these SQL statements

! Text within a zigzag frame is extraction from the program code.
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automatically, the design manager needs only to provide the name of the building
component and its attributes (Figure 4-2). S/he does not need to know how this data is
structured in the building-components-database. The created data-table (Data-Table 4-2)
can now carry the data of all the circular windows in the project. The configuration
module also enables the modification of the data-table at any later time to accommodate

the need to describe the building component with further details.

j SILL_HEIGHT

Yet to enable the use of SQL in providing this capability, a specially developed data-table
(Data-Table 4-3) in the management-database is used'. This data-table records data that
describes the data-structure of the various data-tables in the building-components-
databasé. As such, the structure of these data-tables can be tracked and manipulated.
Figure 4-3 shows sample data of Data-Table 4-3. The sample shows the data that

describes the data-table “Window” and the data-table “Circular Window”.

! Names of all data-tables that belong to management-database start with MNG.
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Figure 4-2 Configuration of the building component “Circular_Window” using
configuration module.
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|LINKED_BUILDING_COMPONENT
| LINKED _ATTRIBUTE_OF_BUILDING_COMPONENT

19| Window Window_id T Arch Window.pcx
20| Window Width N Arch
21| Window Height N Arch
22| Window Frame_ width N Arch
23| Window Sill_height N Arch
24| Window No_of leaves N Arch
25| Circular_Window Circular_Window_id T Arch Circular_Win
26|Circular_Window Radius N Arch
27| Circular_Window Frame_width N Arch

Figure 4-3 Sample of data in Data-Table 4-3 that describes data-structure of the
building components “Window” and “Circular_Window”".

4.2.2 MAKING THE BUILDING COMPONENTS ACTIVE

The second requirement for the design of the central project-database is to make the
building components active in managing design changes. To fulfill this requirement, the
Object-Oriented (O0) technology is adopted. In this technology, an object is a collection
of related variables and procedures (Taylor 1992). Objects encapsulate methods, which
are groups of procedures. When a designer modifies the design of a building component
(e.g. window), the attributes of this building component (e.g. width, height) are retrieved

into an OO environment (Figure 4-4). Each attribute is temporarily represented as an

! The headings are truncated and some may have been removed in order for the figure to fit on the page.
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object and consequently becomes encapsulated with a method. The method is triggered
when a design change occurs to the value of the attribute. The method retrieves some
rules that are related to the attribute (e.g. a 20% change in window height affects the
daylight design) and checks the applicability of the rules to the design change. If any of
the rules is applicable, the method automatically sends messages to the affected designers
informing them about the change and asking for an appropriate response (more details in
chapter five). The rules are stored in specially developed data-tables that are part of the
management-database (for example, see Data-Table 5-1 on page 84 and Data-Table 5-2

on page 84).

Windows Table ; N ; .
T T 1 T jl_ ’gg Attribute Object Attribute Object
Manipulate the j> Buildirllpgag%r:ggnents _\)/a;'izables Va‘r;:‘tgt‘:s
N s 1S5 Radius Attnbute name:
S QL ) ( 5 Numeric Attribute type:
‘-1> Table of Components é Methods Methods
Aumiutes Rotriovs rulos Coecs Bt
L L L1 | 2| Noty affected Notiy affected
o D Table of Rules 2 | J disciplines disciplines
P 1T 1T 1 ] .
1 Management Database An Instance @ Object
Design Manager | Relational Database “ﬁe‘ssege‘“”"'as‘“ Object-Oriented Environment

Figure 4-4 Combination of relational database and object-oriented technologies.

With such a combination of the relational database and OO technologies, only the
relational database structure needs to be modified so as to accommodate the requirements
of a project. Building components can be added, deleted, or modified. Their properties

can be also changed. Rules can also be added or modified in the relational database.
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The problem of flexibility and extendibility of data-structure may be approached with the
sole use of the OO technology. This approach will ultimately face the shortcomings of

this technology, mainly (Elmasri and Navathe 1994):

— No high level query language is available so as to allow the dynamic and transparent
manipulation of data-structure and data values by the end user through an interface
software. The end user therefore needs to know how to use the development
environment (usually an OO database management system). Such a requirement will

severely limit the practicality of the model.

— Behavior rigidity, where a fixed set of rules has to be pre-determined and pre-
specified during the model development, makes it unfeasible to add and modify rules

to building components during execution to suit specific project requirements.

The approach, which combines both the relational database and the OO technologies,

provides a more practical solution.

4.3 ASSEMBLY AND CONFIGURATION

As shown in the previous section, the project-database is built to be a flexible repository
of active building components that suits the requirements of individual building projects.
As such, the building-components-database part of the project-database needs to be
assembled for every new project. The management-database also needs to be configured

for the project at hand. While the design team uses the model, some reconfiguration may
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be required as well to reflect the changing requirement of a project.

This section shows how the configuration module is developed to enable the design
manager perform these tasks. Figure 4-13 on page 78 is a diagram that can be used as a

reference to show the user interface through the configuration module.

4.3.1 ASSEMBLY OF THE BUILDING-COMPONENTS-DATABASE OF A NEW PROJECT

When starting a new project, the design manager activates the configuration module. As
the configuration module is instructed for a new project, it creates a new project-database
file with the name of the project as provided by the design manager. The new project-
database file is created as a copy of an already built standard database that only includes
unpopulated data-tables of the management-database (section A.1.2). No data-table exists
a priori in the building-components-database. The design manager is then required to
define the data-structure of every building component that exits in the project at hand so

as to enable members of the design team to record design information.

Because a building consists of a large number of components, such task is extremely
difficult and time consuming. It will definitely discourage the use of the model.
Therefore, a general-database is developed to provide assistance to design managers in
performing this task. The general-database as shown in Figure 3-1 on page 36 is not part
of the central project-database, rather a supporting resource that exists separately and can

be used simultaneously by several design managers for different projects.
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4.3.1.1 The General-Database

The purpose of the general-database is to provide assistance to design managers in
assembling the building-components-database. It is able to do so by containing data-
structure for a large pool of building components. Three main observations influence the

development of the general-database:

e The first observation is that building components are repeatedly used. As most of the
building components are manufactured, they have to be widely used to reduce their
cost. Nevertheless, only a limited number of the available building components are

used in a certain project.

e The second observation is that building components can be grouped into systems. For
example, a column and beam structural system will contain components such as

concrete foundation, concrete column, concrete beam, and concrete slab.

e The third observation is that some buildings resemble other buildings in most of their
building components. For example, most wood construction homes will share most of

their components.

The general-database development, as shown in Figure A-2 in Appendix “A”, reflects these
observations through assembling building parts into three levels of increasing complexity:
Components, Systems, and Configurations. Members at the Components level such as

doors, beams, ducts, and luminaries are the primary ingredients in a building. Each
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component is described through its attributes. The description is recorded in a special data-
table (Data-Table 4-4') which carries data about the data-structure of a variety of building
components. Figure 4-5 shows a sample of the data in the Data-Table 4-4. The next level is
the Systems level. Examples for members of this level are cast-in-place flat slab concrete
structural system, all-water HVAC system, and restroom system. Each system contains a
group of related components that form the system. The restroom system, for example,
includes lavatory, toilet, urinal, sink, partition, and mirror. Each of these components is
fully described in the components level (Data-Table 4-4). A special data-table in the
general-database (Data-Table 4-5) carries the data which identifies the building components
in various building systems. Figure 4-6 shows a sample data in the Data-Table 4-5. The
highest level is the Configurations level. Members of this level are complete building
configurations. Examples are a concrete structure low-rise office building with all-air
HVAC system, or a steel structure warehouse with infrared heating. Such configurationsare
required when a data-structure for a similar project needs to be assembled. The general-
database carries a list of existing projects in Data-Table 4-6. Figure 4-7 shows a sample of

the data in Data-Table 4-6.

! Names of all data-tables that belong to generai-database start with GNL.
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| BUILDING_COMPONENT
| ATTRIBUTE_OF_BUILDING_COMPONENT

| ATTRIBUTE_TYPE

| DESIGNING_DISCIPLINE

| LINKED_BUILDING_COMPONENT
LINKED_ATTRIBUTE_OF_BUILDING_COMPONENT

| BUILDING_SYSTEM
| BUILDING_COMPONENT

model

Lavatory color
Lavatory width
Lavatory depth
Lavatory height arch

A0 12 Kad Bad Rad

395 |Lavatory mounting_level arch
1396 |Lavatory located_in_space arch Space Space_id ‘

Figure 4-5 Sample of data in Data-Table 4-4 that describes data-structure of variety

of building components.
48 Restroom_Components Restroom_Partition
49 Restroom_Components Restroom_Door
50 Restroom_Components Mirror
51 Restroom_Components Toilet
52 Restroom_Components Urinal
53 Restroom_Components Lavatory

Figure 4-6 Sample of data in Data-Table 4-5 that defines building components that
belong to a building system.
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Figure 4-7 Sample of data in Data-Table 4-6 that records current
projects.

The role of the general-database is not limited to be a large pool of data-structure. As the
prebuilt rules are usually valid for most buildings (for example, a change in the thermal
resistance of an external wall affects the HVAC system design), they are considered
reusable pieces of information and can be included, with some minor modifications, in
every new project. The general-database therefore includes this type of rules. The prebuilt
rules are stored in Data-Table 4-7. Figure 4-8 shows a sample of the data in Data-Table

4-7.

PREBUILT RULE_ID
BUILDING_COMPONENT
ATTRIBUTE_OF_BUILDING_COMPONENT

AFFECTED_DISCIPLINE
PERCENT_CHANGE_TO_HAVE_AN_EFFECT
| RESULT_IN_MAJOR_MODIFICATION_?
RULE_IGNORED _?
CAUSE_OF_THE_EFFECT
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| Heat gain o loss the window
Heat gain or loss through the window
Daylight entering the space

The general-database is also implemented with the use of the relational database

technology. The configuration module uses the SQL capabilities to pick a component, a
system, or a configuration from the general-database and reconstruct it in the building-

components-database of a new building project.

4.3.1.2 The Assembly Process

As the design manager activates the configuration module to assemble the building-
components-database of a new project, s/he is provided with three options (selection icon
S2 in Figure 4-13). The design manager can perform the assembly task through building
components, systems, or existing projects. These options follow the same rational used in

developing the general-database.

In case the design manager decides to assemble the building-components-database from
another project, the configuration module connects itself to the project database of that
project. It reads the data in Data-Table 4-3 (page 62) in the management-database of that
project and creates in the building-components-database of the new project all the data-
tables that represent the building components and their attributes. The configuration
module also populate the Data-Table 4-3 in the management-database of the new project

with data that describe the created building components. The prebuilt rules are retrieved
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as well from the existing project and recorded in the new project.

In case the design manager decides to assemble the building-components-database of the
new project from the building systems (in the general-database), the configuration
module recognizes, from Data-Table 4-5 (page 68) in the general-database, all the
building components that belong to that system. The configuration module retrieves the
data-structure of each of these building components from Data-Table 4-4 (page 68) in the
general-database. It creates in the building-cqmponents—database of the new project all
the data-tables that represent these components. It also populates Data-Table 4-3 (page
62) in the management-database of the new project with data that describe the created
building components. The relevant prebuilt rules are also retrieved from Data-Table 4-7
(page 69) in the general-database and recorded in the management-database of the new

project in Data-Table 5-1 (page 84).

In case the design manager decides to use the components level in the general-database,
the configuration module retrieves the data-structure of the needed component from Data-
Table 4-4 (page 68) in the general-database and creates a data-table for that component in
the building-components-database. Similar to the previous cases, the configuration
module populates the Data-Table 4-3 (page 62) in the management-database of the new
project with data that describe the created building component. The relevant prebuilt rules
are also retrieved from Data-Table 4-7 (page 69) in the general-database and recorded in

the management-database of the new project in Data-Table 5-1 (page 84).
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Using the general-database in assembling the building-components-database facilitates
the task considerably. However, the assembled data-structure has to be fine-tuned for the
requirements of a specific project. Such fine-tuning is performed using the same
capabilities that exist to configure an existing project (project that already uses the

model). Next section shows how the configuration module is developed for this purpose.

4.3.2 CONFIGURING THE PROJECT-DATABASE OF AN EXISTING PROJECT

During the development of detailed design, the requirements of a building project slightly
vary. Some new building components may need to be added, some existing building
components may need to be described in further detail, or the rules that link some
building component may need to be modified. Because the project-database is built to be

flexible, such variations can be accommodated in the model.

The configuration module is developed to provide the design manager with the ability to
configure the project-database. As Figure 4-13 shows (selection icon S3), there are three
categories of configuration to an existing project. These are the configuration of building
components, the configuration of prebuilt rules, and the configuration of the project menu

which allows designers to access the building components in the project-database.

4.3.2.1 Configuring Building Components

The configuration module provides the design manager with several options to configure
building components. As selection icon S4 in Figure 4-13 shows, the design manager can

create data-structure for a new building component, modify or delete the data-structure of
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an existing building component.

When creating data-structure for a new building component, the design manager is
assisted with an access to the general-database. If the needed building components is
available in the general-database, the design manager simply pick the component. Similar
to the process in section 4.3.1.2, the configuration module uses the capability of SQL to
retrieve the data-structure of the new component from the general-database and to build it
in the building-components-database. Data-Table 4-3 in the management-database is also
populated with data that describes the newly created building component. However, If the
needed building component does not exist in the general-database, the design manager
creates through the configuration module a new data-table in the building-components-
database. The new data-table represents the new building components. The design
manager needs to specify all the attributes that describe the component. This is similar to

the creation of the Circular_ Window in section 4.2.1.

fn case the design manager needs to modify the data-structure of a certain building
component (example in Figure 3-3 on page 40), the configuration module shows the
design manager the current data-structure of the data-table that represent this building
component. It does this by retrieving the relevant data from Data-Table 4-3 (page 62) in
the management-database. As the design manager modifies the data-structure of the
building component, the configuration module using SQL capabilities adds, deletes, and
modifies attributes of the data-table of the building component in the building-

components-database. The changes are also reflected in Data-Table 4-3 in the
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management-database.

In case the design manager wants to delete unused building component, the configuration
module also uses SQL to remove the data-table of this component from the building-

components-database. It removes the corresponding data from Data-Table 4-3 as well.

4.3.2.2 Configuring Prebuilt Rules

The design manager can also manipulate the prebuilt rules (Figure 4-10 on page 76). S/he
has an access to all the attributes of all the building components in the building-
components-database. For each attribute, s/he is able to browse through all the rules that
are related to the attribute. The design manager is able to make modifications in any rule
and update the rule. S/he is also able to temporarily ignore a rule (selection icon S6 in
Figure 4-13). For a certain attribute, the design manager is able to create new rule and
define all the data element of this new rule. The configuration module, in each case,
makes modifications in Data-Table 4-7 (page 69) in the management-database using SQL

capabilities.

4.3.2.3 Configuring the Project Menu

Another necessary configuration that is needed for the model to function is the project
menu. This menu enables thc designers to access the building components in the
building-components-database through the modules of the model as shown in Figure
4-11. The design manager classifies the building components into groups as shown in

Figure 4-12. Each group has a menu heading (e.g., Architecture, Structure). Data about
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the contents of a menu is stored in Data-Table 4-8 in the management-database. Figure
4-9 shows a sample of the data in Data-Table 4-8. The same menu items appear in all

modules that require access to the building components in the building-components-

database as in Figure 4-11.

MAIN_MENU_LABEL

Steel_Angle_Connection
Steel_Plate_Connection
Open_Web_Steel_Joist

Figure 4-9 Sample of data in Data-Table 4-8 that describes configuration of project
menu.
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PREBUILT RULE CONFIGURATION
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Figure 4-10 Configuration of a prebuilt rule using configuration module.
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BACKED BRICT

length

| height
CMU_thickness

Z|interior_finish

3| brick_type

¥l insulation_type

8l insulation_thickness

-§| cavity_thickness

Configuring Project - house 1

onfiguration of Menu of Building Components

fou ACEb
Architecture fii Concrete_Topped_Stg
Envelope 1¢)i| Steel_Angle_Connect
HVAC il Steel_Plate_Connecti

Figure 4-12 Interface to configure project menu to allow access to available building

components.
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Delete a
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components From general §
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How to modify?
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Delete an Add a new >
How to configure? attribute attribute

Mod:ify an
attribute

Figure 4-13 Diagram to illustrate user interface in configuration module'.

! Please refer to the “Legend for User Interface Diagrams” on page XV.
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4.4 SUMMARY

The building-components-database that carries the design data for the various
components in a building project needs to be flexible in its data-structure so as to adapt to
the variety of building designs. In addition, to conform with the core concept of the
information model, the components in this database need also to be active in helping the
management of design changes. The use of a management-database that carries
information about the data-structure of the various building components, plus the use of
combined Object-Oriented and Relational Database technologies, enable the satisfaction
of these requirements. The development of a general-database with three levels of
building components assembly facilitates the data-structure of the building-components-
database. As such, the capability of the model to manage design changes can be utilized

in virtually any type of projects. This is seen to be vital for the professional utilization of

the model.
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CHAPTER FIVE

MANAGING DESIGN CHANGES:
A DETAILED PERSPECTIVE

S.1 INTRODUCTION

In chapter three, a conceptual perspective of the developed information model was
presented. The perspective exhibited the model capabilities to manage design changes.
These capabilities are not limited to propagating current design changes; rather they are
extended to include tracking past design changes and planning and scheduling of future
ones. This chapter exhibits the development of these capabilities in detail. For each
capability, the objective is stated, the developed methodology is described, and’the user

interface is illustrated.

As will be shown throughout this chapter, the management-database plays a key role in
the development of the model capabilities to manage design changes. For reference
purposes, appendix “A” displays the conceptual data-structure of the management-
database. Copies of its data-tables are also used throughout this chapter to facilitate

explanations.

5.2 PROPAGATING CURRENT DESIGN CHANGES

5.2.1 OBJECTIVES

As discussed in section 1.1.3 on page 8, a major cause of failure to accommodate design
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changes in a multi-disciplinary design team is the lack of an effective mechanism to
propagate design changes. The objective of providing the model with this capability —
which is key to the model development — is to overcome this cause of failure. The aim is
to provide the design team with an effective methodology that assists in accommodating

design changes.

5.2.2 METHODOLOGY

Based on our professional experience, we argue that the inability of the design team to
propagate design changes is due to two difficulties. The first difficulty is the large
number of building components data that exists in a project. It is almost impossible to
manually follow the changes that are experienced by the individual data items in a
project. The second difficulty is the lack of the linking knowledge which tells what
disciplines are affected by a specific design change in a building component and how
they are affected. The lack of such linking knowledge is mainly due to the different

educational background of the designers who belong to the various design disciplines.

To overcome the first difficulty, the model (as illustrated in section 3.2.2 on page 39)
assigns the task of propagating design changes to the building components themselves,
hence reducing the need for the inefficient human monitoring of the design changes. To
overcome the second difficulty, the building components are provided with the required

linking knowledge.

However, the main challenge that remains is in acquiring the linking knowledge. How
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can we know the design disciplines that are affected by a design change, for example, in
the height of the wall? Whoever attempts to answer this question should have design
experience in all the disciplines in the design team, a requirement that is almost

impossible to satisfy.

5.2.2.1 Acquire the linking knowledge

The developed methodology overcomes this challenge through reversing the knowledge
acquisition process. Instead of trying to define the disciplines that are affected by a
change in the value of every attribute of every building component, we define the
building components attributes that are needed by every discipline. Unlii(e the normally
required process, the reversed process is easily performed by asking each designer about
the input data that s/he uses during the design of a certain building system. This input
data is then translated into the form of attributes of building components. For example,
the structural engineer defines that one of the input that is needed to design beams is the
weight of the brick walls that are carried by the beams. The input data “weight of the
brick wall” is then translated to the attributes “height, width, and brick type” of the
building component “brick wall”. If the value of any of these attributes is changed (by

the architect or the envelope designer), then the structural engineer needs to be notified.

The input data acquired from the designers is stored in specially structured data-tables
that are part of the management-database (Data-Table 5-1 on page 84 and Data-Table 5-2
on page 84). A sample of the data used in these data-tables is shown in Figure 5-1 (page

84) and Figure 5-2 (page 84). The acquired data are used in "if-then" rules that constitute
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the linking knowledge. The rules are developed in such a fashion that makes them
adaptable for the requirements of individual buildings. They contain variables that are
later replaced by values during the execution of the model. A sample of these rules is
shown in the following zigzag frame'. The variables are %n, %nOld, and %nNew. The
rule indicates that any change that is more than the percentage %n should result in

sending a message.

..................

.......................................................

%n : PERCENT CHANGE TO HAVE. AN EFFECT

7 %nOld := ATTRIBUTE_OLD_VALUE

: %nNew := ATTRIBUTE_NEW_VALUE

< IF (%n = 0) OR (%nOld * (1 - %n) > %nNew) OR (%n0OId * (1 +
" %n) < %nNew) THEN SEND_MESSAGE_ ELEMENTS

P NAA NI SN AN TN NN NN NN ‘\/ RS Wi, P AN eVl \.\"v N A ARV N e e D R I

The values that replace the rules’ variables are obtained from the design data and vary
from one project to the other. The rules are classified into two categories, prebuilt rules
and dynamically built rules. The prebuilt rules are acquired during the configuration
process of the model. These usually represent general linking knowledge that is known
beforehand. For example, a prebuilt rule would reflect the fact that a change in the height
of a wall affects the structural system design. The dynamically built rules are acquired
during the use of the model to represent the linking knowledge that can only be defined
during design. An example of dynamically built rules would be the design decision to
make the height of a wall in a one-story building equal to the clear height of the floor

space plus 1000mm.

! Text within a zigzag frame is extraction from the program code.
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| BUILDING_ COMPONENT

| ATTRIBUTE_OF_BUILDING_COMPONENT
AFFECTED_DISCIPLINE
PERCENT_CHANGE_TO_HAVE_AN_EFFECT

12|{Space used_for_activity hvac 0fNo No |heat gain and HVAC requirements in the space
34|CMU_Ba|height stru | 0.10{No No |the design of the beam that carries the wall
50]Open_W |length stru | 0.20]Yes No |major impact on the joists design

Figure 5-1 Sample of data in Data-Table 5-1 that describes some prebuilt rules’.

DYNAMICALLY_BUILT RULES_ID
BUILDING_COMPONENT
BUILDING_COMPONENT._ID
ATTRIBUTE_OF_BUILDING_COMPONENT
RELATED_BUILDING_COMPONENT
RELATED_BUILDING_COMPONENT_ID
RELATED_ATTRIBUTE

| RELATIONSHIP

WRITING_DATE

RULE_IGNORED_?

T T e U L G S SO e L o e G s
i Open_Web_Steel_Joist |OW001 |depth |Boiler B001 |weight Boiler.weight<=2000

1
6|CMU_Backed_Brick_V |[EW001 [height [Floor_Spac |[FS001 |clear_heigh | Wall.height=Floor_Space.clear_height+1000

Figure 5-2 Sample of data in Data-Table 5-2 that describes some dynamically built
rules.

! The headings are truncated and some may have been removed in order for the figure to fit on the page.
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To acquire the prebuilt rules, the design manager requests from the senior designer of
each discipline to define all the input data needed to design the building system under
his/her responsibility. Also defined is the percentage of change to each of these inputs
that can affect the design. For example, the structural engineer defines that the “height” of
“CMU_backed_brick_veneer_wall” is one of the input to design the beams that carry
these walls. He also defines that a change of 10% of the “height” would impact the design
of the beams. The design manager — using the configuration module (Figure 4-10 on page
76) — keys in this data. The data is stored transparently to the design manager as data

elements of a prebuilt rule in Data-Table 5-1 as shown in Figure 5-1.

Figure 5-3 Sample of warning message about design change that results in major
design modifications.

A designer can also define if a given change in an input data can result in a major
redesign in his or her system. For example, the structural engineer defines that an increase
of more than 20% of the span of the open web steel joists will require a complete
redesign of all the joists. If the architect attempts to increase the distance between the
supporting column by more than 20%, s/he will be immediately notified by a warning

message that such a change has a major impact on the structural system (Figure 5-3). S/he
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then has the choice to continue with the change or consult first with the structural

engineer.

To acquire the dynamically built rules, a technique has been developed. When a designer
inserts or changes a value of a building component attribute, s/he is automatically asked
to provide relationships with other building components (if they exist) which represent
the constraints that govern the inserted or changed value. Figure 5-4 (page 87) shows a
sample of a relationship that the envelope designer defines after inserting the value of the
attribute “height” of the building component “CMU backed brick veneer wall”. The
relationship states that the “height” of the “CMU backed brick veneer wall” should equal
the “clear height” of the “floor space” + 1000mm. The data is stored transparently to the
designer in Data-Table 5-2 (page 84) automatically. The component that is currently
under design is stored in the data field “BUILDING_COMPONENT” along with the
current instance and attribute in the fields “BUILDING_COMPONENT_ID” and
“ATTRIBUTE_OF BUILDING_COMPONENT”  consecutively. = The  building
component, which the envelope designer makes a relationship with, is stored in Data-
Table 5-2 in the field “RELATED_BUILDING_COMPONENT” along with its instance
and attribute in the fields “RELATED_BUILDING_COMPONENT ID” and

“RELATED_ATTRIBUTE” consecutively.

The “clear height” of the “floor space” is a design decision that is taken by another
discipline (the architect). The architect may not be aware that the envelope designer took

a design decision that is based on his/her design decision for the clear height of the floor
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space. The architect may later change the clear height without being aware of the effect
on the envelope designer. However, the linking knowledge acquired from the envelope
designer makes the building component “floor space” aware of the envelope designer
dependency on its clear height. The “floor space” will immediately inform the envelope

designer when the architect changes its “clear height™.

As the designers of various disciplines populate the building-components-database, the
linking knowledge is also built up to deal with any potential design changes that may be

later performed.

T T I e

height+1000

CMU_’_Backed_Brick_vVencer_Wall.height='quor_Space.cIcar

Figure 5-4 Acquisition of dynamically built rule using relation-acquiring sub-
module.
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3.2.2.2 React to Design Changes

When a designer performs a design change, for example, to the attribute “Attr_X” of the

instance “Inst_Y” of the building component “Comp_Z”, the component becomes active

and automatically reacts to the change as follows:

1.

It retrieves from Data-Table 5-1 (page 84) and Data-Table 5-2 (page 84) all the
data rows that are relevant to the design change. In Data-Table 5-1, the relevant
rows are those with the field “BUILDING_COMPONENT” which have the value
“Comp_Z” and the field “ATTRIBUTE_OF_BUILDING_COMPONENT” which
have the value “Attr_X”. In Data-Table 5-2, the relevant rows are those with the
field “RELATED_ BUILDING _COMPONENT” which have the value
“Comp_Z”; the field “RELATED_ BUILDING_COMPONENT _ID” which have
the value “Inst_Y”; and the field “RELATED _ATTRIBUTE” which have the

value “Attr_X". A SQL statement similar to the following is used:

PRSI R e N P S LTl

© SELECT * FROM [MNG-PREBUILT-RULES] WHERE

. BUILDING_COMPONENT = “Comp_2Z" AND

- ATTRIBUTE_OF_BUILDING_COMPONENT = “Attr_X" AND
- RULE_IGNORED_? = No

...........................................

The data in each of the retrieved rows is used to check if some rules are violated

by the design change.

a) In case of data from Data-Table 5-1 (prebuilt rule), the percent change in
value of the changed attribute is evaluated. If it exceeds the value specified
by the senior designer (and saved in the field “PERCENT CHANGE

TO_HAVE_AN_EFFECT™), then the process continues as in part 3. If
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not, then the data of the next row is examined. Statements similar to the

following are used.

AP N A Y e e A PRV L N N

%n = PERCENT CHANGE TO HAVE AN EFFECT (from
Data-Table 5-1)

%nOld := OLD_VALUE OF “ATTR_X" (retrieved from the

2 building-components-database using SQL)

< %nNew := NEW_VALUE OF “ATTR_X" (input from the

designer)

~IF (%n = 0) OR (%nOld * (1 - %n) > %nNew) OR (%nOId *

(1 + %n) < %nNew) THEN SEND MESSAGE ELEMENTS

B A i Y N T T T

~T
2

~ NP

In case of data from Data-Table 5-2 (dynamically built rule), the
relationship built by the designer is examined. If it fails then the process
continues as in part 3. If the relation continues to be valid then the data of
the next row is examined. Statements similar to the following are used
(based on the data in the second row in Figure 5-2 on page 84 and the
changed attribute is the height of the floor space FS001). The statement
search for the height of the instance “EW001” of the component
“CMU_Backed Brick Veneer Wall” under the condition that the height
is 1000mm higher than the clear_height of the instance “FS001” of the

component “Floor_Space”.

AN AN AN AN A, B ™ S e N R N Lt S S NSt s A e .-

> SELECT CMU Backed Brlck Veneer Wall. helght from
(f CMU_Backed_Brlck_Veneer_WaII Floor_Space where
2 (CMU_Backed_Brick_Veneer_Wall.CMU_Backed_Brick_Ve
< neer_Wall_id = '"EW001') AND
(Floor_Space.Floor_Space_id = 'FS001') AND
(CMU_Backed_Brick_Veneer_Wall.height=Floor_Space.cle
ar_height+1000)

NN

PAVACL VAR

s IF no value is retrieved THEN
< SEND_MESSAGE_ELEMENTS

AL A LA AL NI LA N LSS IS SN PN NS LN N NS G S NN T N T N N S SN L S
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3. Messages are automatically sent by the building component to inform the affected
designer about the change. The messages are saved in the form of data values that
are recorded in a specially structured data-table (Data-Table 5-3) in the
management-database. The data field that are to be filled depend on the type of

rule that is used by the changed building component.

ID
CHANGED_ATTRIBUTE
| CHANGED_BUILDING_COMPONENT |
| CHANGED_BUILDING_COMPONENT_ID
lOLD_VALUE
| NEW_VALUE
| AFFECTED_ATTRIBUTE
| AFFECTED_BUILDING_COMPONENT
| RELATIONSHIP
WRITING_DATE
| BEEN_READ_?

{ RULE_WRITING_DATE
| VIOLATED_RULE_ID
| RULE_IGNORED_?

| CAUSE_OF_THE_EFFECT

SangeoRbel i [cRanRea lavyR Rew SR aere atectiS eceak Disei[dichj Sl oretuiliZonR NIk )8
Floor_Space [FS001 16500 :7600 ;height {CMU_ EW001 iEnve ;arch | 27!Dynamically {6]

jCMU_Bcd_%EWOOl ;7500 18600 | ] iStru jenve | 28 Prebuilt 134}

Figure 5-5 Sample of data in Data-Table 5-3 that describes some message elements.
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a) In case that a prebuilt rule is violated, the following data are sent to the
Data-Table 5-3.

CHANGED_ATTRIBUTE

CHANGED_BUILDING_COMPONENT

OLD_VALUE (of the changed attribute)

NEW_VALUE (of the changed attribute)

WRITING_DATB (from the computer clock)

DISCIPLINE_TO  (4FFECTED_DISCIPLINE as in Data-Table 5-1on page 84)
DISCIPLINE_FROM (DESIGNING _DISCIPLINE as in DATA-TABLE 4-3 on page 62)
SENT_BECAUSE_CHANGE_ID (CHANGE_ID from DATA-TABLE 5-4 on page 99)
PREBUILT_OR_DYNAMICALLY_? (prebuily

VIOLATED RULE_ID ' (PREBUILT_RULE_ID from Data-Table 5-I)
CAUSE_OF_THE_EFFECT (form Data-Table 5-1)

VVVVVVVVVVY

b) In case that a dynamically built rule is violated, the following data are sent
to the Data-Table 5-3

CHANGED_ATTRIBUTE
CHANGED_BUILDING_COMPONENT
CHANGED_BUILDING_COMPONENT_ID
OLD_VALUE (of the changed attribute)
NEW_VALUE (of the changed attribute)

AFFECTED_ATTRIBUTE (47TRIBUTE_OF_BUILDING_COMPONENT as in Data-Table
5-2 on page 84)

AFFECTED_BUILDING_COMPONENT  (BUILDING_COMPONENT as in Data-
Table 5-2)

AFFECTED_BUILDING_COMPONENT_ID (BUILDING_COMPONENT_ID as in
Data-Table 5-2)

RELATIONSHIP (RELATIONSHIP as in Data-Table 5-2)

WRITING_DATE (from the computer clock)

DISCIPLINE_TO (DESIGNING_DISCIPLINE of the affected BUILDING_COMPONENT as in
DATA-TABLE 4-3 on page 62)

DISCIPLINE_FROM (DESIGNING_DISCIPLINE of the changed BUILDING_COMPONENT
as in DATA-TABLE 4-3 on page 62)

SENT_BECAUSE_CHANGE_ID (CHANGE_ID from DATA-TABLE 5-4 on page 99)
PREBUILT_OR_DYNAMICALLY_? (dynamically built)
RULE_WRITING_DATE  (WRITING_DATE as in Data-Table 5-2)
VIOLATED_RULE_ID (DYNAMICALLY_BUILT._RULES_ID form Data-Table 5-2)

VVVY ¥V VYVV ¥V ¥V VVVVYVYVY

A sample of part of these message elements is shown in Figure 5-5.
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5.2.2.3 Deliver Design Change Messages

As the model is currently implemented, designers are expected to regularly check their
message modules to find out about any design change messages. Sound and/or visual
alert can be adopted to inform about the arrival of a new message. In any case, once a
certain discipline starts the message module, the data in the Data-Table 5-3 that has the
name of that discipline in the field “DISCIPLINE TO” are automatically retrieved. From
this data, messages are automatically built using a standard message structure that
embeds variables. For example, the standard message that is sent as a result of a

dynamically built rule is as follows:

.....................

"The attrlbute - CHANGED ATTRIBUTE n of the buuldlng

< component " CHANGED_BUILDING_COMPONENT " (",
CHANGED_BUILDiNG_COMPONENT_ID, ") has been changed
2 from the value (", OLD_VALUE, ") to the value (", NEW_VALUE,

).

: According to a dynamically built rule, such a change may affect
the design of the attribute ', AFFECTED_ATTRIBUTE, " of the

buwm_aumm)e COMPONENT, "
(".(AFFECTED_BUILDING_COMPONENT_ID) "), e,

It is advisable to take some of the following steps: &
* Redesign the affected building component.
* Negotiate the change with designing discipline.>
* Modify the rule that caused this message.

;> If you need more information, please push the HELP button.
> If you want to see and edit the rule that caused this automated,)
. message to be sent, please push the RULE button"
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This standard message is shown to the designer (Figure 3-6 on page 44) after replacing

the variables with values from Data-Table 5-3 as follows:

........... R N R

.-»'The attribute 'clear helght' of the bunldmg component
'Floor_Space (FS001)' has been changed from the value (6500)
to the value (7600).

. According to a dynamically built rule, such a change may affect
the design of the attribute 'height’ oft bunldmg component
'CMU_Backed_Brick_Veneer_Wall[ (EW001)'

It is advisable to take some of the following steps:
* Redesign the affected building component.
* Negotiate the change with designing discipline.
* Modify the rule that caused this message.

If you need more information, please push the HELP button.

If you want to see and edit the rule that caused this automated
message to be sent plgase push the RULE button

,,,,,,,,,,,,,,,,, o~ NS NSNS NS AR SN S S s A

AN N e e

The message as shown has the following characteristics:

1. Itis sent only to the affected designers.

2. Itis unambiguoﬁs, it defines exactly the attributes and the building components
that have changed. It also informs about the old value of the attribute and the new
value.

3. When the message is initiated through a prebuilt rule, it defines what are the
possible effects of the design change on the affected building system.

4. When the message is initiated through a dynamically built rule, it defines only the
attributes and the building components that are affected by the design change.

5. Finally, it provides advice on how to react to the design change.
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The affected designer who receives the message is expected to take a corrective action in
response to the design change. The message module allows the designer to review and
modify the rules that cause messages to be sent, thus providing the model with the
flexibility to adopt new relations that designers may develop among building
components. Such capability is possible because of the link between Data-Table 5-3
(page 90) and both Data-Table 5-1 (page 84) and Data-Table 5-2 (page 84) (Data-Table
5-1 and Data-Table 5-2 are not linked). This link is through the field “VIOLATED
_RULE_ID” in Data-Table 5-3 and each of the field “PREBUILT_RULE_ID” in Data-

Table 5-1 and “DYNAMICALLY_BUILT_RULES_ID” in Data-Table 5-2.

52.3 USER INTERFACE

Two modules of the information model are used to realize the model capability to
propagate design changes. The first module is the data manipulation module. Through
this module, a designer records design decisions into the building-components-database.
S/he also defines the dynamically built rules by accessing the relation-acquiring sub-
module. The second module is the message module where designers receive automated

messages from the building components.

The interface of the data manipulation module starts by providing the designer with
access to all projects that are currently under design so as to select one of them. When a
designer selects a project, the data manipulation module is connected to the project-

database of this project. The interface allows the designer to select a specific building



component and manipulate any instance of this component. The interface therefore
provides access to all the building components that exist in the building-components-
database. Because every project contains different building components, the interface has
a customizable project menu that provides access to the various building cdmponents.
The configuration module enables such customization in the project menu as shown in
Figure 4-12 on page 77. Once a building component is selected, the designer has the
option to create new instances of the component or work with existing ones (selection
option [S1] in Figure 5-6). The designer is also able to delete the selected instance or
modify the value of its attributes [S2]. Therefore the interface shows all the attributes of
any selected building component as they are structured in the building-components-
database. Figure 3-2 on page 38 shows a sample of the interface of the data manipulation

module.

Once a designer changes the value of any attribute, the relation-acquiring sub-module
starts. The interface for this module shows the building component, the instance, and the
attribute that are currently under change. The interface provides the designer with the
ability to select any attribute of any instance of any building component in the building-
components-database which can have a relation with the component that is currently
under design. The interface also provides the designer with the capability to build any
relation between the components. It also allows multiple relations. Figure 5-4 on page 87

shows a sample of interface for the relation-acquiring sub-module.
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Figure 5-6 Diagram to illustrate user interface in data manipulation module’.

! Please refer to the “Legend for User Interface Diagrams” on page XV.
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Figure 5-7 Diagram to illustrate user interface in message module.

The message module also starts by allowing the designer to choose between all the
projects that are currently under design. The module is then connected to the relevant
project database. The interface to retrieve the required messages is able to get only the
messages that are related to a specific discipline. The designer can choose among
retrieving all the messages since the start of the project, only the unread messages, or the
messages that are read but have not yet been reacted to (unacted upon). The designer also
has access to the rule that causes any message to be automatically sent. Such access

allows the designer to modify the rule so as to be updated with current relations in the
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project. The designer can make the building component ignore a certain rule if it is
temporary or no longer applies to the design. Figure 3-6 on page 44 shows a sample

interface for the message module.

5.3 TRACKING PAST DESIGN CHANGES

5.3.1 OBJECTIVES
By tracking past design changes of a project, managers of design teams are provided with

the capability to:

1. Observe and analyze the development of the detailed design.

2. Evaluate the performance of the various &esigners in a project. Some designers make
ad hoc design decisions which need to be later modified, costing the design team time
and money.

3. Determine responsibilities for design incompatibilities in case of failure.

5.3.2 METHODOLOGY

The model keeps record of every design change that is initiated by any member of the |
design team. When a designer performs a design change, the changed building
component automatically connects to a specially structured data-table in the management-
database (Data-Table 5-4 on page 99). The component sends data elements about the
design change that include the changed attribute, the building component, and the

instance of this component. The component also sends the value of the changed attribute
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before and after the design change. In addition, the component recognizes - from the
computer clock — the day and time of the design change and records them in Data-Table
5-4. It also recognizes the discipline that is responsible for the change through contacting
Data-Table 4-3 on page 62 and records the result in Data-Table 5-4. A sample of the data

used in Data-Table 5-4 is shown in Figure 5-8.

BUILDING_COMPONENT
BUILDING_COMPONENT_ID
ATTRIBUTE

OLD_VALUE
NEW_VALUE
| PRECEEDING_CHANGE_ID

Figure 5-8 Sample of data in Data-Table 5-4 that describes some design changes and
enables their tracking.

With the data-structure of Data-Table 5-4, the data-table can be queried according to the
requirements of the design manager. The following is a sample query statement using
SQL to extract data. The query obtains all the design changes that occur to the height of
the instance “EW001” of the component “CMU_Backed_Brick Veneer” during a one

month period starting from June 20, 1997 at noon.
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SELECT * FROM [MNG-DESIGN-CHANGES] WHERE
building_component = “CMU_Backed_Brick_Veneer” AND

¢ building_component_ID = “EW001” AND attribute = “height”
- AND date_time >= “1997/06/20 12:00” AND date_time <=

:'{ “1997/07/20 12 00"
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The design manager needs not to build such a query. It is automatically and transparently
built inside the tracking module. The design manager needs only to provide the query

data through the interface with the tracking module (see Figure 3-8on page 47).

The management-database is developed with links between the design changes and the
related automated message that are sent by the changed building component. This link is
made through the attribute CHANGE ID in Data-Table 5-4 which is referenced by the
attribute SENT_BECAUSE_CHANGE _ID in Data-Table 5-3 on page 90. When the
building component records the design change data in Data-Table 5-4, the data-table
automatically assigns a CHANGE ID to the design change. This CHANGE_ID is
retrieved and utilized by the building component when recording the automated messages
that result from that design change in Data-Table 5-3 (page 90). Through such a link, all
the messages that are automatically sent by the changed building component are shown to
the design manager (sample in Figure 3-10 on page 48). The messages are retrieved from
Data-Table 5-3 using SQL. A sample for a utilized SQL statement is shown in the
following zigzag frame. The statement extracts all the message elements that were sent

because of the design change number 28.
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> SELECT * from MNG-MESSAGE- ELEMENTS WHERE
$ SENT_BECAUSE_CHANGE_ID = 28
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The design manager is also shown whether the designer who receives any of these
messages has read it or not and whether he has taken a corrective action or not. Such
capability helps design managers define responsibilities in case of failure in the

compatibility of design information due to design changes.

5.3.3 USERINTERFACE

Tracking of past design changes is performed through the tracking module. The interface
of the tracking module starts with allowing the design manager to select from all the
projects that are under design (Figure 5-9). The tracking module is then connected to the
appropriate project-database. The design manager can then define the constraints that
limit the tracking of the change data according to his/her requirements. The first
constraint, which is optional, is the time period for the design change. The design
manager is then able to select between tracking all the design changes that are done by a
certain design discipline or tracking the design changes of a certain component (selection
[S1] in Figure 5-9). In case of selecting a specific building component, the design
manager has the option to further limit the component to one of its instances and/or one
of its attributes. Because every project contains different building components, the
interface has a customizable project menu that provides access to the various building
components. The configuration module provides the capability to make such
customization in thé project menu as shown in Figure 4-12 on page 77. Figure 3-8 on
page 47 shows a sample interface of the tracking module. Once the constraints are
defined, the required design changes are shown. For each change, the interface shows the
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time, the discipline, the building component, the instance, the attribute, the old value, and

the new value of the design change.

s
Choose a projectj

v

End @—1|Define tracking constraints](

Fig. 3-8 ‘
Design change period (optional)

S1
Constrain by discipline or component?

Define discipline that
made the changes

Define the changed building component —————>»

‘

Define the building component attribute

(optional)
Define the building cbmponent instance 3

(optional)

h 4
Required design changes are displayed '

Show what, when, how, and +
Fig. 3-9

who made the design change

Show who was sent the message
and his / her reaction

I

| Messages which were sent because of ‘
the chosen design change are displayed

+ Choose a design change (optional) <€—

Fig. 3-10

Figure 5-9 Diagram to illustrate user interface in tracking module.
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The constraints that define the shown design changes appear to the design manager.
Figure 3-9 on page 47 shows a sample of the interface for the results of a tracking query.
The design manager can select one of the displayed design changes and track all the
automated messages that are sent by the changed building component to the affected
designers. This is achieved by double clicking on one of the shown design changes.
Figure 3-10 on page 48 shows a sample of the interface that shows such messages. The
interface provides the design manager with the total number of messages and enable
him/her to browse through the messages. For each message, the design manager sees
which discipline received the message, the text of the message, and whether the message

was read and acted upon or not.

5.4 PLANNING AND SCHEDULING FUTURE DESIGN CHANGES

5.4.1 OBJECTIVES

As discussed in section 3.2.5 on page 48, some design changes have interrelated effects
on several other building components in an extended fashion. Figure 5-10 on page 105
shows a sample of such changes (Figure 5-10 is a copy of Figure 3-11 on page 49 and is
explained in section 3.2.5). Design managers need answers to some important questions

before the design team is engaged in that type of changes. These questions are:

I.  What are the interrelated design changes necessary to accommodate an initial

design change?
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Are there alternative ways to accommodate the initial change? In the example in
Figure 5-10, the HVAC designer can accommodate the change in two different
ways. Each alternative, composed of a sequence of changes, is termed as a change-

path.

Are there design changes that may be repeated within a change-path and how to
avoid these repetitions? In the example in Figure 5-10, the type of luminaires (L1)

is redesigned several times.

Ultimately, how long will it take to fully accommodate the initial design change
through a sequence of interrelated design changes or change-path? Are some of
these changes critical to determine the total duration along a given change-path?
These are important questions especially when the initial design change is requested
by the owner. The design manager can then ask for a penalty-free extension for

submitting the working drawings late.

How many design man-hours are required to accommodate the initial change? The

answer to this question can help determine additional design fees.

How much is the change expected to impact the construction costs of the building?
Some interrelated design changes in the change-path may incur so much

expenditure as to have the initial change reconsidered.

VII. What level of recommendation is assigned to every change in a change-path by the
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designer? A level of recommendation indicates whether or not a designer sees the

change improving the building system that s/he is responsible for. It can also

indicate that the change is impossible.

Legend | T O‘%g
(OR) Relationship
H2

S3
(AND) Relationship o<:g
s2

FS Location of sprinkler outlets (Fire Safety)
' H1. HVAC duct width (HVAC)
I Al. Space function (Architecture) H2. HVAC duct depth (HVAC)

‘ (from executive office to computer lab) L1. Luminaire type (Lighting)
A2. Reduce clear height (4rchitecture) S1. Width of hole in structural beam (Structure)

11, wall finishing (/nterior Design) S2. Height of hole in structural beam (Structure)
(from dark mahogany wood to white paint) S3. Depth of beam (Structure)

Change in:

Figure 5-10 Scenario for interrelated design changes.
The objective of the planning and scheduling capability of the model is to provide
answers to these questions. Consequently, an informed decision can be taken about

whether or not the change is to be done and the best way to do it.

In traditional design environments, answers to these questions are not easy to obtain. Two
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types of difficulty are identified. The first type is due to the lack of information. This is
apparent when trying to answer question # I on page 103. It is hard for the design
manager and for individual team members to identify all the disciplines that are affected
by a specific change in a given building component. Change-paths as shown in Figure
5-10 are difficult to define because there is a scarcity of knowledge regarding how design
changes are linked to one another. The second type of difficulty stems from the fact that
some information exists but is scattered among various disciplines that work
independently and are separated geographically, and there is no structured methodology

to collect and organize this data.

5.4.2 METHODOLOGY
The methodology proposed uses the active components of the project-database in order to

overcome these two types of difficulties. The methodology consists of four stages which

are described below:

a) Collect data. c) Schedule changes.

b) Organize changes. d) Calculate costs and durations.
5.4.2.1 Collect Data

Collecting the data is accomplished through the Virtual Change Module of the
information model (Figure 3-1 page 36). When interrelated design changes need to be
studied, the designer who is responsible for the initial change starts a “New Case’ in the

virtual change module. S/he defines what needs to be changed as shown in Figure 5-11
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where the architect selects the attribute “used_for_activity” of the instance “space009”.
The architect changes the function of that space from an executive office to a computer
lab as shown in Figure 5-12. Such a change is not actually done in the building-
components-database; nevertheless, the linking knowledge embedded in the
management-database (Data-Table 5-1 on page 84 and Data-Table 5-2 on page 84) is
used to recognize the disciplines that are affected by the change. Automated messages are
sent to these disciplines by populating a specially structured data-table (Data-Table 5-5
on page 109) with data about the virtual change. The elements of this message (called
virtual message) are similar to those of the regular automated messages that are used in
propagating design changes (Data-Table 5-3 on page 90). The only difference is in
including a field for CASE ID. The CASE_ID is automatically generated when a
designer selects a new case (Figure 5-11). Its function is to link all the data and messages
that belong to a group of interrelated virtual design changes in the various data-tables in

the management-database.

Figure 5-11 Starting a new case in virtual change module.
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The affected designers receive the messages also in the virtual change module (Figure
5-13 on page 110). The messages notify the designers about the initial change and ask for
a response. In Figure 5-13, a sample message to the HVAC designer would read as
follows:

“‘In VIRTUAL MODE, The attribute 'used_for_activity' of the
building component 'space (space009)' has been changed from
the value (Executive Room) to the value (Computer Lab). Such
a change may affect the design of the 'HVAC' system. Please
indicate the expected modifications in the building components.”

IData for A Design Change

Figure 5-12 Data provided by designer for proposed design change.

Each affected discipline defines what components in its system need to be changed and
also how they are to be changed. For example, the HVAC engineer, using his/her design
experience, defines that the change in the space activity requires a minimum 30%

increase in the supply duct size. S/he can do that in two ways: either by increasing the
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width (dimension_x) of the duct from 600 mm to 800 mm (Figure 5-13 and Figure 5-14)
or by changing the duct depth from 400 mm to 550 mm. Once the HVAC designer
specifies the two possibilities, automated messages are sent to the disciplines that are
affected by each of these changes. The affected disciplines read the messages and react to

them in similar fashion.

{ CHANGED_ATTRIBUTE
CHANGED_BUILDING_COMPONENT
CHANGED_BUILDING_COMPONENT_ID
OLD_VALUE

INEW_VALUE

| AFFECTED_ATTRIBUTE

{ AFFECTED_BUILDING_COMPONENT
AFFECTED_BUILDING_COMPONENT _ID
RELATIONSHIP

| WRITING_DATE

| BEEN_READ _?

| BEEN_ACTED_UPON_?

| DISCIPLINE_TO

| DISCIPLINE_FROM

| SENT_BECAUSE_CHANGE_ID

| PREBUILT_OR_DYNAMICALLY_?

|RULE_WRITING_DATE

| VIOLATED_RULE_ID

| CAUSE_OF_THE_EFFECT

The data specifying the sequence of changes and the alternatives are collected in a
specially structured data-table (Data-Table 5-6 on page 111). Each design change is
automatically assigned a code (e.g. Al, H1) that is used in the data-table. The details of
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the design change are stored in Data-Table 5-7 on page 112. Both Data-Table 5-6 and
Data-Table 5-7 are linked through the design change code. A sample of the collected data
is illustrated in Figure 5-15 on page 111 which represents the sequence of design changes

that appear in Figure 5-10 on page 105.

P aramd

Figure 5-13 Response to virtual change message in virtual change module.
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CASE_ID
DESIGN_CHANGE
SUCCESSOR

ALTERNATE_SUCCESSOR

e e e
1 ; RCLISOrRN

e T Eve g A

Figure 5-15 Sample of data in Data-Table 5-6 that defines sequence of changes.
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Additional data is also collected from designers during the process. As Figure 5-14

shows, when the HVAC designer specifies a change in the duct width, the system
requires him/her to answer questions about the actual design time required to make the
changes; the additional man-hours needed; the expected difference on building cost when
the change is done; and the level of recommendation for that change. This data is saved in
Data-Table 5-7 and a sample of the data is shown in Figure 5-16. The process continues

till all related changes are addressed and their data are collected.

| BUILDING_COMPONENT
BUILDING_COMPONENT_ID
ATTRIBUTE
REQUIRED_MAN_HOURS
DIFFERENCE_IN_BUILD_COST

RECOMMENDATION_LEVEL

Figure 5-16 Sample of data in Data-Table 5-7 which is collected from designers
through virtual change module.

5.4.2.2 Organize Changes

After data for the interrelated design changes is collected, two problems need to be
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addressed. The first problem is to define the number of possible change-paths as well as
the actual design changes that compose each of them. A sub-routine is developed to
provide the computer with the logic that can address this problem. The sub-routine, which
is described in details in section B.1 (page 179), functions on the data stored in Data-
Table 5-6 (page 111). It stores the initial design change as an item in the first change-path
along with all its successor changes. When there are alternate successors (“OR” arrows in
Figure 5-10), it considers first only one of them. For the first alternative, all interrelated

design changes are defined and grouped together to constitute the first change-path.

DESIGN_CHANGE
| SUCCESSOR
i ALTERNATIVE#

T T e T T T TP
e \_.,..c;.&.__ S F R NI CSIg T

ALTERNATIVE#]
ALTERNATIVE#]
ALTERNATIVE#]
ALTERNATIVE#L
ALTERNATIVERI
ALTERNATIVE#]
ALTERNATIVE#2
ALTERNATIVE#2
ALTERNATIVE#2
ALTERNATIVE#Z
ALTERNATIVE#2
ALTERNATIVE#2
ALTERNATIVE#2
ALTERNATIVE#2
ALTERNATIVE#2

Figure 5-17 Sample of data in Data-Table 5-8 that defines alternative change-paths.
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The sub-routine then backtracks along the first change-path till an alternative change is
encountered (sample is highlighted in Figure 5-15). A new change-path is then generated
using the second design alternative (alternate_successor in Figure 5-15 on page 111)
along with its successors. The process continues until all change-paths are generated. The
result is stored in a specially structured data-table in the management-database (Data-
Table 5-8). A sample of the result is illustrated in Figure 5-17 where two change paths

(Alternative #1 and Alternative #2) are identified for the sample data in Figure 5-15.

Figure 5-18 Alternate change-paths for scenario in Figure 5-10

The second problem is to define a logical sequence of the design changes in every
change-path. As Figure 5-10 shows, some building components may need to be
repeatedly redesigned because they are affected by changes in several other building
" components (for example, the type of luminaire). It is clearly inefficient to have the
lighting designer change the type of luminaire each time a change occurs in a building
component. It is therefore important to involve the lighting designer only after all these

changes are done. Another sub-routine is therefore developed to determine the proper
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“location” of such changes so as to minimize redesigning. The sub-routine, which is
described in details in section B.2 on page-182, functions on the data stored in Data-Table
5-8. It delays the positioning of the repeated design changes in a change-path till all
preceding design changes have taken their own positions. The subroutine also prepares

the design change data to be scheduled using a standard critical path algorithm.

Figure 5-18 shows (in conceptual form that is not actually used in the computer) the
result of applying the two developed sub-routine to the scenario in Figure 5-10 where two
alternate change-paths are generated. The lower portion of Figure 5-18 shows that the
change “L1” is located in the flow diagram only in one position that comes after changes

Al,I1, and H2-S3-A2.

5.4.2.3 Schedule Changes

Once the change-paths are identified and the sequence of changes is defined for each of
them, a bar chart is generated for each path as in Figure 5-19 using the expected duration
of individual design changes (collected in the first stage in section 5.4.2.1 on page 106
and stored in Data-Table 5-7 on page 112). Critical changes are also identified using a
standard critical path method (CPM) algorithm (Paulson 1995). Figure 5-19 shows the

critical design change activities in darker tone.
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Figure 5-19 Bar chart for alternate change-path (b) in Figure 5-18

5.4.2.4 Calculate Costs and Durations

Using data collected in Data-Table 5-7 (page 112) and shown in Figure 5-20 (page 118),
the expected impact on the building construction costs (C7) is calculated for each change-
path. It is the sum of the positive and negative effects of all design changes on the

building cost. The following equation is used:

n
Cr=2 l Cx where

n is the total number of design changes in a change path.
x is a design change.

Cxis the value of the attribute “DIFFERENCE_IN_BUILD_COST” in Data-Table
5-7.
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For example, the change-path shown in Figure 5-18b on page 114 would result in
building construction cost savings of $2900 as indicated in Figure 5-19. Also calculated
is the level of recommendation for each change-path (R7). It is the average of the
recommendation levels assigned to all the changes in that path. If one of the
recommendation level values of a design change path equals zero, it means that the
designer of that change indicates that such a change is not possible to be done. Reasons
can include violation of code. In such case, the whole change path is given the
recommendation level of zero which tells the design manager that such an alternative can
not be used. The recommendation level has a value of 2.1 in Figure 5-19. This
information provides the design manager with the ability to choose the best change-path

from the design point of view. The following equation is used:

n
Rr=(X _ R /n (if none of Rx equals zero) or Rr = 0 (if any of Ry equals zero)
where n is the total number of design changes in a change path.

x is a design change.

Ry is the value of the attribute “RECOMMENDATION_LEVEL” in Data-Table
5-7.

Other calculations are also performed for each change-path, such as the additional design

time required to make the changes (77) (9 hours in Figure 5-19) using the equation:

n
Tr=2 - Tx where
n is the total number of critical design changes in a change path.

x is a design change.
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Txisthe value of the attribute “DURATION” in Data-Table 5-7.
and the corresponding design cost (D7) ($210 in Figure 5-19) using the equation:

n

Dr=(% - M) « h where
n is the total number of design changes in a change path.
h is the cost of man hour in the design firm.

x is a design change.
Mz isthe value of the attribute “REQUIRED _MAN_HOURS?” in Data-Table 5-7.

If the initial design change is requested by the owner, this information would substantiate
the design manager request for extra design fees and time so as to accommodate the
initial change. If the owner agrees, the initial design change can be accomplished through
the best “design path™ by switching from virtual to actual design mode. If the calculated

impact of the initial design change is minimal, the design manager can proceed to actual

change mode without delay.

RNt NTe0 S A TERONTI

0
-3000
100
-200
0
200

Figure 5-20 Partial data from Data-Table 5-7 that is used for calculating costs and
durations.
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5.4.3 USERINTERFACE

Two modules are used for the planning and scheduling of design changes. First is the
virtual change module which interfaces with designers to collect the data. Second is the
planning and scheduling module which shows the results to the design manager. The
interface for the virtual change module (Figure 5-21 on page 121) starts by allowing the
designer to choose among the projects that are currently under design. The designer has
the option to start a new change case or to respond to a virtual change message (selection
[S1] in Figure 5-21). In the event of starting a new change case, the designer selects the
building component, the instance, and the attribute that s/he intends to change. A sample
interface design is shown in Figure 5-11 on page 107. Because every project contains
different building components, the interface has a customizable project menu that
provides access to the various building components. The configuration module has the
capability to make such customization in the project menu as shown in Figure 4-12 on
page 77. Once the designer defines the changed building component, s/he is asked to
provide the data about the design change. A sample interface design for collecting the
data is shown in Figure 5-14 on page 111. To reduce the time needed to fill this data, the
interface provides the designer with any historic data about the same design change.
Figure 5-22 on page 122 shows a sample of the interface for such historical data. The

designer can directly use these data or modify some of them.

In the event of responding to a virtual change message, the interface shows the total

number of virtual messages that are sent to a specific discipline. The designer is able to
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browse through these messages, read each one and respond to it separately. To enable the
designer to respond, s/he has access to any building component, any instance, and any
attribute of the component. Figure 5-13 on page 110 shows a sample of that interface.
Similar to the event of starting a new case, the designer is asked to provide data about the
design change. The historical data is also shown to help the designer. The interface also

allows the designer to provide a second design change alternative for the same message.

The interface for the planning and scheduling module starts by allowing the design
manager to select one of the projects that are currently under design (Figure 5-23 on page
122). S/he selects among the available change cases in the specified project. The interface
then shows the results of the change case. The total number of the alternate change paths
is shown. The design manager can browse among the various change paths. The results of
each change path is shown separately. Figure 5-19 on page 116 shows a sample interface
of the results. The bar chart shows every design change in a coded format. The design
manager is able to know the details of every design change. This is achieved by clicking
on the relevant bar in the bar chart. The interface then shows all the data about the
selected design change. Figure 5-24 on page 123 shows a sample of the interface to
present the data about a design change. The interface allows the design manager to
compare among the various alternatives by showing the results of all the alternatives in a

table format (Figure 5-25 on page 123).
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Choose a project
End Respond to virtual
change messages
Fig. 5-13
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Figure 5-21 Diagram to illustrate user interface in virtual change module.
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Figure 5-23 Diagram to illustrate user interface in planning and scheduling module.
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Figure 5-25 Interface to show results of all alternative change-paths so as to enable
comparing them.
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5.5 SUMMARY

The concept of active building components enables the model to manage design changes
in terms of propagating current design changes, tracking past design changes, and
planning and scheduling future ones. The building components are made active by
providing them with the necessary linking knowledge. The acquisition of this knowledge
becomes possible after reversing the knowledge acquisition process. The management-
database plays a vital role in supporting the model ability to manage design changes. It
sustains the linking knowledge in term of rules elements, records the data regarding every
design change, carries the message sent by the building components, and maintains the
data needed to plan and schedule future design changes. A methodology that included two
specially developed subroutines is introduced to encounter the challenges of interrelated
design changes. It makes use of the linking knowledge and the active building
components to collect needed data from the designers. It then provides the design

manager with clear idea on how such a design change can be done.
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CHAPTER SIX
VALIDATION OF THE MODEL

—

6.1 INTRODUCTION

This chapter aims at demonstrating that the developed model, as described in previous
chapters and implemented, can achieve its stated objectives. The first part of this chapter
describes the environment in which the model is implemented in terms of software and
hardware. The second part focuses on validating the model through three specific levels

of validation.

6.2 COMPUTING ENVIRONMENT

The information model is implemented on a client/server network. NOVEL-NETWARE
(1993) is used as the network management software while MS-WINDOWS-95 (1995) is
used as the local operating system. The central project-database is implemented in MS-
ACCESS (1994). It is installed on the server, hence accessible by all users. The modules
in the designer system and the design manager system (see Figure 3-1 on page 36) are
implemented in the software environment LEVELS OBJECT (1994). Depending on
whether the user is a designer or a design manager, his/her own (client) computer
contains the relevant modules. The modules - on the client computers - are connected
with the central project-database on the server through the Object Database Connectivity
(ODBC) component that is part of the MS-WINDOWS-95 system. This component

enables the modules to use SQL in order to manipulate the project-database.
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e S——————
Hardware for the client computers consists of four INTEL™ based personal computers
with 166 MHz Pentium processors and 16 MB of RAM. The server is also an INTEL™
based personal computer but with 200 MHz Pentium processors and 64 MB of RAM.
These are common type of computers that are used by building design professionals. The
computers are located in the same computer lab at the School for Building, Concordia
University. Yet, their positions are selected so as none of the users can see the others.

This is to emulate the actual design environment where designers of various disciplines

are separated spatially.

6.3 VALIDATION

6.3.1 APPROACH

The nature of the developed model makes it unfeasible to compare its outputs with
experimental data or data from literature. However, it is important to make sure that the
model, as developed, functions properly and achieves its objectives. Therefore, the model
is subjected to three levels of validation. The first level aims to show that the model is
properly coded on the implementation software and in accordance with the n;odel
development. The second level demonstrates that the model provides the capabilities that
are expected from its development. The third level establishes that the model improves

the current practices of dealing with design changes and can solve their related problems.
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6.3.2 FIRST LEVEL OF VALIDATION

This level of validation aims to ensure that the model components are coded according to
the described development in chapters four and five. Among numerous tasks in this level,
the validation includes making sure that the input data are used correctly, the program
routines function accurately, the modules are properly connected to the database, and that
the expected output data is presented. Several tools that exist within the development
software (LEVELS OBJECT) are used in the process. The automated syntax validation
ensures that any saved program code in syntactically correct even before compiling the
code. The “session monitor” tool allows the developer to dynamically follow the program
flow step by step and discover any logical error. The “history” tool is also used to print
out all the program flow in a textual format (Figure 6-1), hence it can be reviewed for
detecting any source of logical error. Several samples of data are used to validate each

subroutine in order to make sure that the code is trouble-free.

© History - Warehouse.hst

T o e e e S T o
! Assignment : current item OF A_A general data input display := pushbutton 75 C _II

i Assignment : active window OF the application := ask previous change window CF
i Assignment : currentitem OF A_ask_previcus_change_id := promptbox 23 CF 100
. Assignment : current item OF A_ask_previcus_change_id := promptbox 29 CF 100
. Assignment : currentitem OF A_ask_previous_change_id := pushbutton 9 CF 100
. Assignment : selected OF pushbutton 9 := CF 100
; Assignment :send message component:= CF 180
Context : send message component ([CF 100)
Fire Method : (when changed] send message component
Assignment :visible OF ask previous change window := CF 0
: Assignment : status OF |50dbc 1 := 00000 CF 100
: Assignment : native error OF 150dbc 1 := 0 CF 100
: Assignment : error message OF (Sodbe 1
; Assignment : records OF [5odbc1:=1 CF100
: Assignment :nn:=55CF 100
: Assignment : status OF ISodbc 1 := 30000 CF 100
! Assignment : native error OF (50dbc 1 := 8 CF 100
3 Assignment : error message OF {5odbc 1
¢ Assignment : records OF I5adbc1:=1 CF 100 .

Figure 6-1 Sample of statements recorded by “history” tool in LEVELS OBJECT.
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6.3.3 SECOND LEVEL OF VALIDATION

This level of validation aims to ensure that the components successfully function together
and provide the user with the capabilities that are expected from the model. A setup that
simulates a multi-disciplinary design environment is formed for this purpose. In this
setup, graduate students who have professional experience represent four design
disciplines. These disciplines are architecture, structure, HVAC, and envelope. A
graduate student is assigned the role of the design manager. Data is extracted to populate
the various parts of the model. The first part which needs to be populated with data is the
general-database (see Figure 3-1 on page 36). Two references are used for this purpose
“Architectural Graphic Standards” (Ramsey and Sleeper 1994) and “Building
Construction Illustrated” (Ching 1991). From these references, a number of building
components are extracted along with the attributes that describe each of them. Most of the
extracted building components are grouped together to form building systems. Prebuilt
rules are also added to many of the building components. With such data, the general-
database is ready to be used in assembling the data-structure of the building-components-
database for a variety of building types. The second part that needs to be populated with
data is the central project-database. A warechouse project' (DeChiara 1980) is selected for
this purpose. The warehouse is 50,292mm (165°) by 36,678mm (120" 4”). It consists of
two main zones, a storage zone that is 6,198mm (20 4”) high and an administration zone

that is 3,327mm (10" 11”) high.

! Project: Sales office and Warehouse for W.W.Grainger, Troy, Mich. Architect: Gillett Associates, Inc.
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The difference in height is used as room for mechanical equipment. The administrative
zone consists of a general office area, entrance and a sales room, a lunchroom, and two

rest rooms.

The structure of the warehouse consists of steel columns that support open web steel
joists. The columns are located on non-equally spaced grid. The depth of the open web
steel joists that support the building main roof is 457mm (18”) while those supporting the
floor above the administration zone — where the mechanical equipment are installed - is
356mm (14”) in depth. The roof is 38mm (1.5”) corrugated steel deck covered with
51mm (2”) rigid insulation while the floor above the administrative zone is open web
steel joists that carry Slmm (2”) concrete on 38mm (1.5”) corrugated steel deck.
Acoustical ceiling is used in the administrative zone and is suspended from the joists. The
external walls are mainly made of CMU_Backed_Brick Veneer with 38mm (1.5”) of
rigid insulation. They are supported by reinforced concrete girders. The floor is 127mm

(5™) concrete slab over sand and gravel fill.

With the use of the data from the warehouse project, the following sections illustrate the
validation of the various capabilities of the model. These capabilities are categorized in

similar fashion as the model development which is presented in chapters four and five.

6.3.3.1 Assembly and Population of the Project-Database

The first step in using the model is to assemble the data-structure of the building-

components-database so that it can accept the design data of the warehouse. The design
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manager performs this task using the configuration module and with the help of the
general-database. He starts the process by creating a new project and uses the building
systems option to assemble the data-structure (sample is in Figure 6-2). The majority of
the building components are assembled through this option. The assembly process
automatically adds the relevant prebuilt rules as stored in the general-database. The
remaining building components are individually obtained from the general-database
(sample is in Figure 6-3) or created from scratch. Each designer reviews the data-
structure of the building components that are under his responsibility and may ask the
design manager to modify some of these components by adding or editing attributes. For
example, the concrete column component that is part of the structural system in the
general-database (Figure 6-2) is removed and a steel column component is added (Figure
6-4). The design manager asks each designer about the elements of data which are used as
input to the design of his system. Accordingly, the design manager adjusts the
automatically added prebuilt rules and creates new ones (samples are in Figure 6-5 to
Figure 6-8). After completing .the model configuration, each designer uses his own data
manipulation module to populate the building-components-database by creating instances
of the building components under his responsibility. Occasionally, the designers through
the use of the relation-acquiring sub-module create dynamically built rules (sample is in

Figure 6-9).

The process proves that the model is capable of flexibly adapting to the data requirements

of the project. The initial assembly process of the data-structure takes about one hour for

Ahmed Mokhtar , Ph.D Thesis .....130




the warehouse project while adjusting the prebuilt rules take about half an hour for each
discipline. This is seen as a reasonable overhead time for using the model. The input of
graphical data in form of textual data is difficult. The use of a CADD tool would be
useful for this purpose but remains beyond the scope of this project, given time

constraints.

guring roiect -Warehouse

Assemble the New Project from Building Systems

ouble click to select a design Structure
L =
discipline

Concrete_Flat_Plate_Structur
¥| Cancrete_Waffle_Flat_Plate_.

CIP_Concrete_Column
Open_Web_Steel_Joist

Figure 6-2 Assembly of building components in building-components-database from
building systems available in general-database.
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Figure 6-3 Adding building component from general-database to building-

component-database.

f Contiguiring Project :

Configuration of Building Components and Attributes

Warehouse

APV ST T

Figure 6-4 Configuration of a building component using configuration medule.
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i Configuning Project - Warehouse

PREBUILT RULE CONIFIGURATION

Figure 6-5 Input data to structural design translated to prebuilt rule.
(If any change occurs to clear height of floor space then the structural engineer
needs to be notified because it can affect the height of columns).

Figure 6-6 Input data to structural design translated to prebuilt rule.
(If a change more than or equal 15% occurs to height of CMU backed brick
veneer wall then the structural engineer needs to be notified because it can
affect the design of beam that carries the wall)

- Ahmed Mokhtar , Ph.D Thesis .....133




B Configuiing Project \Narchouse

PREBUILT RUL l‘ CONFIGURATION

i’ th:ar height ﬂ

.

Figure 6-7 Input data to HVAC design translated to prebuilt rule.
(If a change more than or equal 15% occurs to ciear height of the floor space
then the HVAC engineer needs to be notified because it affect the volume of

the conditioned space)

Figure 6-8 Input data to envelope design translated to prebuilt rule.

(If any change occurs to clear height of floor space then the envelope engineer
needs to be notified because it affects the height of the wall)
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Figure 6-9 Dynamically built rule acquired from structural designer defining one
of the conditions used to design depth of Open_Web_Steel_Joist.

(The depth of the open web steel joist Ow001 is determined based on the information that the weight of the
boiler above it is less than or equal two tons)

6.3.3.2 Propagating Current Design Changes

To validate the model capability to propagate current design changes, one designer (the
architect) introduces a random design change. The design change is to increase the height
of the storage zone by 1.2m (4°) to satisfy a modification in the owner requirements.
Consequently, the changed component automatically sends messages to the affected
designers. The structural engineer receives a message informing about the change in
height and suggesting that columns design may be affected (Figure 6-10). Similarly, a

message is sent to the HVAC designer stating that the HVAC system might be affected
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due to the change in the space volume (Figure 6-11). Another message is sent to the
envelope designer indicating that the height of the walls is now incompatible with current
height of the storage space (Figure 6-12). The structural engineer reads the message,
evaluates the design change and only modifies the length of the columns. The HVAC
designer reads the message, evaluates the capacity of the Boiler and specifies a larger
type. He also resizes the HVAC ducts that supply the storage zone. The envelope
designer reads the Iﬁessage and increases the height of the walls. Other automated
messages are sent following these design changes. The structural engineer receives two
messages. The first informs that the height of the walls has increased, which can affect
the design of the beams that carry these walls (Figure 6-13). The second message informs
that a heavier Boiler is used, which may affect the design of the floor that carries this
equipment (Figure 6-14). The structural engineer re-evaluates the design of the beams
that carry the walls and increases their dimensions. He also re-evaluates the design of the

columns and the open web steel joists that carry the Boiler and finds these to be safe.

As this scenario illustrates, building components using the captured linking knowledge
proves to be capable of adequately propagating design changes and only to the interested
designers. The designers are able to perform necessary design modifications in the design

information so as to ensure compatibility. The likelihood of errors is greatly reduced.
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Figure 6-10 Message received by structural designer informing of design change
made by architect.

Figure 6-11 Message received by HVAC designer informing of design change
made by architect.
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Figure 6-12 Message received by envelop designer informing of design change

made by architect.
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Figure 6-13 Message received by structural designer informing of design change

made by envelope designer.
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Figure 6-14 Message received by structural designer informing of design change
made by HVAC designer.

6.3.3.3 Tracking Past Design Changes

To validate the model capability to track past design changes, the design manager
inquires about some design changes which occurred during the scenario in section
6.3.3.2. A sample of these inquiries is about the design changes that occur to the weight
of the building component “Boiler”. As a result of this inquiry, the change in weight of
the boiler appears to the design manager (Figure 6-15). As the design manager double
clicks on the design change, the message that is automatically sent to the structural
engineer due to this design change appears (Figure 6-16). From the performed inquiries,
the model always performed correct tracking of past design changes and their related
messages. Hence, its development provides the capability of tracking past design

changes.
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Figure 6-15 Results of request made by design manager to track design changes
made to a building component.
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Figure 6-16 Results of request made by design manager to track automated
messages that are sent because of certain design change.
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6.3.3.4 Planning and Scheduling of Future Changes

The aim of this section is to validate the methodology which provides the model with its
capability to plan and schedule future design changes. A hypothetical scenario for
extended design changes is developed for this purpose (Figure 6-17). The scenario
intends to include several design change alternatives that relate to each other differently.
Some of these design change alternatives are dependent on the cheice in a previous
alternative. For example, design change alternative [(AS) or (A6)] is feasible only if the
design change (H2) is chosen out of design change alternative [(H1) or (H2)]. On the
other hand, design change alternative [(A5) or (A6)] is independent of design change
alternative [(H3) or (H5)], yet they coexist in parallel. The scenario also includes repeated
design change alternatives like [(H3) or (HS)]. The purpose for developing the scenario
with these features is to make sure that the specially developed subroutines (section

5.4.2.2) function correctly in all possible scenarios.

The virtual change module is used to initiate a new case (similar to Figure 5-11 on page
107) and to collect the data about all the design changes in the developed scenario. The
planning and scheduling module is then run to generate the various possible change-paths
for the scenario. Figure 6-18 to Figure 6-23 present the result as produced by the planning
and scheduling module. The model is able to recognize all the possible change-paths and
to calculate the needed design time, design cost, impact on building cost and the level of
recommendation for every change-path. In change-paths number three (Figure 6-20) and

number five (Figure 6-22), the levels of recommendation are calculated with the result of
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the value zero. This indicates to the design manager that both of these change-paths can
not be used. It is also shown that the reason is design change (AS), that is change in the
slab to slab height: The architect assigns a level of recommendation of zero to this design
change because, if it is pursued, will result in exceeding the maximum permissible

building height according to the code.

The module also generates a comparison table among all the alternate change-paths as
shown in Figure 6-24 to help the design manager in selecting the best change-path. All
the generated bar charts and the calculations are identical to those performed manually for
the scenario, only much faster. As such, the model proves to be capable of providing the

expected planning and scheduling capability.
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Location of sprinkler
outlets.

Figure 6-17 Scenario for extended design changes with several alternatives.
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Figure 6-18 Bar chart and data for alternate change-path (1) for the scenario in
Figure 6-17

Number of
Alternatives

Current
Altemative

2]
Cost of
Design Hour

" Total Hours Needed

; Expected Difference in
i to make the Changes

the Building Total Cost =

Design Cost
of the Changes

i) @(&J
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Figure 6-20 Bar chart and data for alternate change-path (3) for the scenario in

Figure 6-17
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Figure 6-21 Bar chart and data for alternate change-path (4) for the scenario in
Figure 6-17
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Figure 6-22 Bar chart and data for alternate change-path (5) for the scenario in
Figure 6-17
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Flgure 6-23 Bar chart and data for alternate change—path (6) for the scenario in
Figure 6-17
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Figure 6-24 Comparison among various alternate change-paths for the scenario in
Figure 6-17
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6.3.4 THIRD LEVEL OF VALIDATION

The third leve_l is to validate that the model provides a better tool over current practice
and help in solving the problem of design changes in a multi-disciplinary team. The
validation is performed through using a real case study that is selected from literature
(Fazio 1990). The case study exhibits a real situation where incompatibility in design
information led to unexpected cost overruns of 2 million dollars in a 122m (400°) tall
office building in a Canadian city. The building is designed using a column-and-beam
steel structure system with reinforced concrete core and slabs. Figure 6-25 shows a plan
view of a steel column with surrounding building components. The building envelope
consists of metal air pans (component F in Figure 6-25) that are connected to the steel
structure by metal clip angles (H). The function of the metal pans is to prevent airflow
through the envelope. The external layer of the envelope consists of precast concrete
panels (A) that are one story in height, spanning between the steel columns (B). The
panels are supported on brackets that are connected to the steel beams. The windows (D)
are supported by aluminum angles that are bolted to the concrete panels. Tracks that
guide the window washing equipment are embedded on the exterior face of the precast
panels and require strict vertical alignment of the precast panels. The columns are
covered with sprayed-on fireproofing (C) and are encased by 13mm (1/2”) gypsum board
on metal studs (E). The induction units (G) of the HVAC system span between the

gypsum board encasements of adjacent exterior columns.

Three independent design disciplines, architecture, structural, and mechanical engineering
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are involved in the design of the building components that appear in Figure 6-25.
However, the design of these components is inter-dependent. The architect designs the
precast concrete panels, the gypsum board enéasement, the metal pan and clip angles. The
design objective of the architect is to get maximum utilization of internal space and
maximum window area. To do so, he runs the window up to the encasement and keeps
the width of the encasement to a minimum. The vertical component of the precast
concrete panel (A) is designed to have the same width as the gypsum board encasement
(E) so that encasement does not overlap with the windows. Both of these widths,
however, should cover the width of the column flange (B), the thickness of the fire
proofing (C) and take into consideration the construction tolerance of the column. The
spacing between the clip angles (H) needs to be as wide as possible to reduce the surface
area of the metal pan (F) and consequently its cost. Yet, the design of this spacing should
take into consideration the width of the column flange and the construction tolerance of
the column. The width of the metal pan is defined so that the gypsum board encasement
can be fixed to it. The following data is collected and used by the architect to design the

building components under his responsibility:

e The width of the steel column flange is 356mm (14”).
e The maximum construction tolerance for the steel column is 13mm (0.5”).

o The thickness of the sprayed fireproofing is 13mm (0.5™).

The structural engineer designs the steel column (B) and later specifies its construction

tolerance according to the code. The local code allows a maximum of 127mm (5”) for
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construction tolerance at the top of the building. This indicates a clear conflict with the
same data element as used by the architect and may push the column outside the
encasement. The error can be attributed to either oversight by the architect or poor
communication. The structural engineer also specifies the type and the thickness of the
fire proofing (C) for ﬁhe column. A thickness of 13mm (0.5”) is found to be inadequate
and is later modified to 36mm (1 7/16”), consequently invalidating the value used by the
architect for the same data element. The HVAC engineer designs the induction unit (G) to
fit between two adjacent column encasements in accordance with the width of the

encasement as given by the architect.

During construction, problems start to appear. The first problem is the connection
between the welded clip angles (H) and the column flange. The strict vertical alignment
of the angles conflicts with the construction tolerance of the columns. At high stories, one
side of the angles would fall off the flange. The connection is redesigned and a change
order is issued to use C-shape (component J in Figure 6-26) instead of the clip angles.
The gypsum board encasement as designed does not cover the column and the sprayed
fireproofing. A change order is issued to make the encasement wider. However, the metal
pan is not wide enough for fixing the encasement. The issued change order requires the
use of Z-clips (M) to support gypsum boards. The extra width of the encasement makes it
impossible to fit the induction units in their place. Because these units are already
delivered to site, a change order is issued to trim their length. These series of change

orders also result in several construction delays. The contractors make a claim of $6
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millions for cost overruns due to conflicts in design. The case is eventually settled out of

court for $2 millions.

The proposed information model is used for this design case to examine the model ability
to overcome such design incompatibility errors as described. The‘ﬁrst step in using the
model is to assemble the data-structure of the building components using the
configuration module. The ability of the model to flexibly adapt to any design
configuration makes it possible for the design manager to develop such an assembly.
Prebuilt and dynamically built rules are then used to capture the linking knowledge
among the involved disciplines. The following knowledge is captured using prebuilt

rules:

e The architect uses construction tolerance of the column as an input data to design
the connection of the envelope to the structure and to size the encasement of the

column (Figure 6-27).
The following knowledge is captured using dynamically built rules:

o The architect sizes the width of the gypsum board column encasement (E) to be
the same as the width of the precast concrete panel (A) and based on the following
data:

- A width of 356mm (14”) for the flange of the steel column.

- A thickness of 13mm (0.5”) for the sprayed fireproof (Figure 6-28).
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o The HVAC engineer sizes the length of the induction unit (G) based on the width

of the gypsum board encasement and the column spacing.

The design changes that occurred in the case study are then performed in the model. The
structural engineer increases the thickness of the fire proofing from a value of 13mm
(0.5”) to an adequate value of 36mm (1 7/16”). Consequently, two messages are
automatically sent td the architect informing him about the change. The first message
(Figure 6-29) shows that the chénge affects the width of the gypsum board encasement
and the second message shows that the change affects the width of the precast concrete
panel (A). Accordingly, the architect increases the width of these two components along
with the width of the metal pan (F) to enable fixing of the gypsum board encasement.
However, as soon as the architect changes the width of the gypsum board encasement, a
message is sent automatically to the HVAC engineer informing about the change and
indicating that the length of the induction unit (G) is affected. Similarly, when the
structural engineer specifies the value of the construction tolerance for the steel columns,
a message is automatically sent to the architect. The message shows the correct value of
the tolerance, informing that this value affects the design of the connection between the
envelope and the structure and also the width of the encasement. The architect then uses
the correct tolerance value and redesigns the connection using C-shape instead of the clip
angles. He also resizes the width of both the encasement and the metal pan to
accommodate the expected construction tolerance. Another message is then sent to the

HVAC engineer automatically informing him about the new width of the encasement and
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indicating that the length of the induction unit (G) is affected. The HVAC engineer then

corrects the length of this unit.

This case study demonstrates how small elements of data can easily be missed in current
desigﬁ practice. These result in incompatibilities in design information and lead to change
orders and unnecessary increase in the building cost and project duration. Using the
model, design changes are accommodated before starting building construction. The
success of the model largely depends on the linking knowledge that is captured from
designers. However, the model provides the design team with the ability to record and
make use of this knowledge. In current practice, such knowledge is scattered around,
unused and/or completely wasted throughout the design process. The case study proves
that the use of the model provides a better tool for designers in multi-disciplinary design
environment to accommodate design changes. Consequently, the related problems that

appear during construction are avoided.

64 SUMMARY AND CONCLUSIONS

The model is validated through three levels of validation. Hypothetical design scenarios
ensured that the model as it is developed and implemented can provide the expected
capabilities in managing design changes. A real case study proved that the model can
improve the current design practices and help building design professionals eliminate

problems related to incompatibility in design information.
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designed (Fazio 1990 reproduced)

snumn Ahmed Mokhtar , Ph.D Thesis



Gypsum board encasement Shifted axis of the column

on metal studs
(E)
Steel column
/  (B)
Induction unit Sprayed fireproofing
@ \ / ©
AN
C shape
)
~ <~ Z-clip
- *™)
i

/ o o .. Precast concrete panel

Metal pan S . “)
(F)

4 L 1

Figure 6-26 Plan view of the exterior column and the surrounding components as

constructed (Fazio 1990 reproduced)

S ————————————————E—————————————ssmn  Ahmed Mokhtar , Ph.D Thesis



i Cliur Pit :

DT = » . » .
( 10 ele ngi€om =
ol b n =
: ULtalerance mpone a
E 0 ] e 0 0 olera € = i
CULTe 3 =
; scipl
ca
Disciplin &
the envelope connection to < A » E:
- ; I A 52
structure and column encasing £
¥ = ctur e B
Zlilffsuc angeiresu ‘ SIHVA it
ilimajogiredes No [ Jni
J 24 ‘ lllumina %
quine i b No il z e &
credipless £ 0 “NewiRile s
=

i Hn'fT ,,?r!fsi&u,p A—u.g-rtgn\.!lm : .:‘:' B % g

1)

Figure 6-27 Prebuilt rule to capture link between construc

of envelope and encasement.

wonn Ahmed Mokhtar , Ph.D Thesis

tion tolerance and design

156



thickness
(Hhnds N |

. sprayed_fireproof.thickness=0.5
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! Units in Figure 6-28 and Figure 6-29 are in Inches.
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Figure 6-29 Automated message to inform architect about change in thickness of
fireproofing.

Ahmed Mokhtar , Ph.D Thesis .....158




CHAPTER SEVEN
SUMMARY, CONTRIBUTIONS, AND
RECOMMENDATIONS

7.1 SUMMARY

Incompatibilities in construction technical documents represent a major problem for the
construction industry. An analysis of the production process of these documents during
the detailed design stage reveals that managing design changes is a main cause for
incompatibilities. More specifically, propagation of design changes is a principal source
of problems. The large amount of data that is generated within a multi-disciplinary design
enviroﬁment makes this task very complex, especially when considering the fact that the

involved design disciplines are, in most cases, separated both spatially and educationally.

This thesis presents the development of a model that uses information technology to
address the problem. The core concept of the model is a central database that functions as
a repository of active building components. Each building component in this database not
only carries its design data, but is also capable of recognizing the design disciplines that
are affected by any change in these data and automatically send them messages. As such,
the complex task of propagating design changes is assigned to the building components
themselves. The components efficiently perform the task regardless of the amount of data
or the number of disciplines involved in a project. Notification messages are
automatically sent by any building component to only affected design disciplines as soon

as a design change is made to any attribute of the building components. The messages
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clearly describe the design changes and advise each design discipline on how the change
may influence its building system. An appropriate reaction is left to the designer who is
now well informed. The active building components are able to perform this task because
they are equipped with the necessary linking knowledge. The linking knowledge is

acquired from the designers and is implemented in the form of rules.

The central database is composed of two parts. The first is the building-components-
database which carries the active building components data. The second part is the
management-database which carries data that is necessary for the various functions of the
model. The concept of management-database allows the building-components-database to
adapt easily to any building configuration, an essential requirement because buildings are
unique products. The utilization of combined Object-Oriented and Relational Database

technologies enables the model to achieve this flexibility.

The developed information model is also equipped with the capability to track past design
changes. It can answer the requests of design managers to track past design changes in a
variety of ways. It can also show the automated messages that are sent by a building
component to each affected discipline as a reaction to a design change. The response of

the informed discipline to each of these messages can also be tracked.

The model is also developed to facilitate the planning and scheduling of future design
changes. A methodology is incorporated within the model and uses its active components
to collect future design change data. This data is organized using especially developed
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sub-routines, then scheduled and manipulated with some calculations that provide the

design manager with a clear view on how to conduct a future design change.

The information model is successfully implemented in a client/server setup. It is
subjected to three levels of validation. The validation process ensured not only that the
model provides the capabilities that are expected from its development but also that the
model is a better tool over current practices for managing design changes in a

collaborative multi-disciplinary design environment.

7.2 CONTRIBUTIONS

Aiming to improve the quality of buildings, the contributions of this research towards
eliminating the serious problems associated with incompatibility errors in construction

technical documents can be summarized as follows:

e A thorough analysis of the production process of construction technical documents
with an emphasis on the techniques for coordinating design information so as to
accommodate design changes. The analysis diagnoses the main problems that cause
incompatibilities in design information. These problems are the management of
design changes, the media used to communicate design information, and the source of

final documents.

e Review of research work in the area of using computer technology in collaborative

design. The review includes an analysis of approaches used in these researches so as
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to evaluate their capabilities and limitations to eliminate incompatibilities in design

information.

Development of an information model that establishes the theoretical basis for a
computer-aided collaborative multi-disciplinary design environment that facilitates
the management of design changes. The model provides remedy for problems with
current production processes of construction technical documents and helps ensure
the compatibility of design information scattered among these docurﬁents. The model,
being the first of its kind, not only helps accommodating design changes but also
tracks past design changes and helps planning and scheduling of future ones as well.
In addition, the model has the flexibility to include any configuration of different
building components along with the knowledge that connect them. Hence, it is able to
function with any type of building. The model, however, does not cover all the
information needed for the design of a building such as codes and design constraints.
The model is also intended for sequential type of project delivery systems. It is not
intended for other types of delivery systems such as fast track system. Designers who
will use the model are expected to collaborate using client-server networks and
therefore they should be located in the same building or nearby buildings. Other types
of networks such as wide area networks, intranets, or internet are beyond the scope of

this model.

Development and implementation of the concept of active building components. Such a

concept enables the management of design changes by assigning the task of propagating
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design changes to the building components that are subject to change rather than the
designers who perform these changes. The building components are made active by
capturing the necessary linking knowledge from the designers. A process is developed
and implemented to capture this knowledge in terms of prebuilt and dynamically built
rules. The active components, however, do not use a knowledge-based system and

therefore no induction is performed by the components.

e Development and implementation of the concept of management database. Such
database manages the data-structure of the building-components-database, which carries
the design data, and allows it to be customizable to fit any type of building. The
management database also keeps track of all design changes as well as the messages
that are automatically sent to the designers due to these changes. In addition, it carries

the data necessary to plan and schedule future design changes.

e Development and implementation of the concept of planning and scheduling future
design changes. To realize this concept, a methodology has been outlined to utilize the
capabilities of active building components in collecting design change data from
designers so as to enable the planning of extended design changes. Subroutines have
been created to translate the collected data into organized design change paths that show
the design manager all the possible paths to perform a design change. It also shows the
time needed, the design cost, the impact on building cost, and the recommendation level

for each of these change paths.
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e Validation of the developed model not only through hypothetical scenario but also with
a real design case. The hypothetical scenario proves that the model provides the
capabilities that are expected from its development while the real design case shows that
the model improves the current design practices, which is the ultimate objective of

developing the model.

7.3 RECOMMENDATIONS FOR FUTURE WORK

Due to the fast technological development in this field of research, many new avenues
can be explored to apply and evolve the concepts that are presented in this thesis. At the

time of writing these recommendations, we can see potential developments as follows:

e Explore the use of the internet as the carrier of the central project-database and as the
medium for automated messages propagation.

e Develop multimedia messages that provide clearer contents with more information.

e Apply the standards of IFCs (IAI'1996) and STEP (Froese 1996) for the structure of

the building-components-database.

Some complementary components of the information model have not been developed in
this research due to resource limitations. Other researchers can work on these

developments as:

e The construction technical documents generation module. This module is responsible

for generating, from the project-database, the documents that are used by the
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contractors to construct the building. The module needs to have the following
features:

1. Document formats and classifications need not to be based on disciplines any
longer e.g., architectural drawings and structural drawings. Some documents
could be prepared on the basis of the requirements of the contractors and the
subcontractors so as to make their job easier and with fewer errors (see
Mokhtar and Bédard 1994).

2. The output medium for construction technical documents needs not to be
paper anymore; it can be a laptop connected through a wireless modem to the
central database that lies on the internet.

e A drafting interface that facilitates the manipulation of graphical data.

e A mechanism to control the access to the project-database by various users.

More development for some of the model main components is also recommended. The

following is advocated:

e More sophisticated relation-acquisition capability that can acquire and incorporate
design rationale.

e Automated control of the design changés after an alternative is chosen through the
planning and scheduling capability of the model.

e Connect the results of the planning and scheduling to a project management software

such as Primavera (1996).
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APPENDIX A
DATABASE STRUCTURE IN MS ACCESS

A.l

A.ll

MANAGEMENT-DATABASE

CONCEPTUAL DATA-STRUCTURE
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Figure A-1 Conceptual data-structure for management-database presented in
EXPRESS-G.
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A.1.2 STRUCTURE OF DATA-TABLES

INGEEOMBONENTS

| BUILDING_COMPONENT
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A.2 GENERAL-DATABASE

A.2.1 CONCEPTUAL DATA-STRUCTURE
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Figure A-2 Conceptual data-structure for general-database presented in EXPRESS-G.
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A.2.2 STRUCTURE OF DATA-TABLES
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APPENDIX B
SUBROUTINES FOR PLANNING AND
SCHEDULING DESIGN CHANGES

B.1 SUBROUTINE TO GENERATE THE VARIOUS CHANGE-PATHS.

B.1.1 INITIALIZATIONS

Subl-A.

Subl-B.

Subl-C.

Connect to Data-Table 5-6 (page 111) and Data-Table 5-8 (page 113) of

the related project-database.

" Limit the reading of the data from Data-Table 5-6 to the rows that have the

specified value for the attribute “CASE_ID” (i.e. CASE_ID =2).
Create two lists for “Processed design changes” and “Under processing

design changes”.

B.1.2 GENERATE THE FIRST CHANGE-PATH

Subl-D.

Subl-E.

Query Data-Table 5-6 (page 111) for the data row that have the value
“NULL?” in the attribute “DESIGN_CHANGE” and read the value of the
attribute “SUCCESSOR?” in the found row. This value is the initial design
change that has been defined when a designer starts a new case (i.e. Al in
Figure 5-15 on page 111). Add this design change (i.e. Al) to both the list
of “Processed design changes” and the list of “Under processing design
changes”.

Save this data in Data-Table 5-8 (page 113) with the attribute

“ALTERN_A’I“IVE#” given the value “ALTERNATIVE#1”. The value for
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S

the attribute “ID” is automatically generated in the database. Sample for
the saved data is in the row with ID = 4734 in Figure 5-17 (page 113).

For each design change in the list of “Under processing design changes”, perform

steps Subl-F to Subl-H:

Subl-F.  Query from Data-Table 5-6 (page 111) all the data rows which have the
value of the attribute “DESIGN_CHANGE” equals the under processing
design change (i.e. Al). Read the corresponding values in the attribute
“SUCCESSOR?” (i.e. H1, L1, I1 in Figure 5-15 on page 111).

Subl-G. Save the data in Data-Table 5-8 (page 113) for each read successor similar
to the saving process in step Subl-E. Samples are rows with ID = 4735,
4736, 4737 in Figure 5-17 on page 113.

Subl-H. For each read successor in Subl-F, check if the successor exists in the list
of “Processed design changes™.

e [fit exists then ignore it.

e Ifit does not exist then add it to the list of “Processed design changes”
énd the list of “Under processing design changes”. Figure B-1 shows
the result of applying steps Subl-D till Subl-H on the example given

in Figure 5-10 on page 105.
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Figure B-1 Result of applying steps Sub1-D till Subl-H on example given in Figure
5-10.

B.1.3 GENERATE THE OTHER CHANGE-PATHS
Subl-I. Read sequentially the design changes in the last generated change-path
starting from the end design changes (i.e. FS5, S1, or L1 in Figure B-1) to
the first design change.
Subl-J.  For each design change that is read, check using Data-Table 5-6 (page
111) if the design change has an alternate successor.
e If it does not have an alternate successor (i.e. S1) then ignore this
design change.
e If it has one but the last generated change-path uses the value of the
alternate successor then ignore this design change
e If it has an alternate successor (i.e. Al) and the last generated change-
path uses the value of the successor, then repeat steps Sub1-D to Subl-
H to generate the next change-path with the use of the
“ALTERNATE_ SUCCESSOR” for this change (i.e. H2 in Figure
5-15 on page 111) instead of the “SUCCESSOR”.

In case that the second option is the valid one, the value of the
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“SUCCESSOR” - not the “ALTERNATE_SUCCESSOR” - is used the
next time this design change passes through steps Subl-D to Subl-H.
Figure B-2 shows the result of applying steps Subl-I and Subl-J on the
example given in Figure 5-10 on page 105.

Repeat step Subl-I and Subl-J till all the possible change-paths are generated as shown

in Figure 5-17 (page 113). Figure B-4 shows a flowchart for the subroutine.

s2 »O
Al H2
oSl aon
Ll\\nD LL .

Figure B-2 Result of applying steps Subl-I and Subl-J on example given in Figure
5-10.

B.2 SUBROUTINE TO GENERATE THE LOGICAL SEQUENCE OF
DESIGN CHANGES.

The logic for developing this subroutine is based on providing a start node value and an
end node value for each of the design changes in a certain change-path (Figure 5-18 on
page 114). This is to satisfy the requirement for using a CPM algorithm that can schedule
the design changes. The following rules apply when defining the values for the start node

and the end node:

e The value of the start node of a design change is always less than the value of its end

node.

e The value of the start node of a successor to a design change is the same value of the
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end node of the design change.

e More than one design change can share the same value for the start node (i.e. H2 and
I1 in Figure 5-18b on page 114).

e The value of the end node is always unique. This rule is not required for using the
CPM algorithm, rather to support the logic of the subroutine.

e Dummy design changes are used (shown as dotted lines with arrow heads in Figure
5-18) to reflect the case where two design changes share the same successor (i.e. I1
and A2 in Figure 5-18b).

Figure B-3 represents a matrix that is used to represent the logic for the developed

subroutine and reflects the previous rules. The vertical values of the matrix indicate the

start nodes of design changes while the horizontal values indicate the end nodes. Figure

B-3 reflects the change-path in Figure 5-18b.

Values of start nodes

nodes

Values of end

Figure B-3 Matrix to represent start nodes and end nodes for change-path in Figure
5-18b.
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B.2.1 INITIALIZATIONS

Sub2-A  Connect to Data-Table 5-8 (page 113) of the related project-database.

Sub2-B  Limit the reading of the data from Data-Table 5-8 to the rows that have the
specified value for the attribute “CASE_ID” (i.e. CASE_ID = 2).

Sub2-C  Create two lists for “Processed design changes” and “Under processing
design changes”. Each element in these lists has attributes for the value of
the start node and the value of the end node.

Repeat the following steps for each group of design changes in Data-Table 5-8 that has

the same “ALTERNATIVE#” (i.e. Alterative#1).

B.2.2 PROCESS THE INITIAL DESIGN CHANGE

Sub2-D  Query Data-Table 5-8 (page 113) for the data row that have the yalue
“NULL” in the attribute “DESIGN_CHANGE?” and read the value of the
attribute “SUCCESSOR” in the found row. This value is the initial design
change that has been deﬁﬁed when a designer ste;rts a new case (i.e. Al in
Figure 5-17 on page 113). Add this design change to the list of “Processed
design changes” and the list of “Under processing design changes”.

Sub2-E = Make the value of the start node = 1 for the initial design change and make

a unique consecutive value (i.e. 2) for the end node.

B.2.3 PROCESS THE REST OF THE DESIGN CHANGES IN THE CHANGE-PATH.
For each design change in the list of “Under processing design changes” perform the

steps Sub2-F to Sub2-I:
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Sub2-F  Read the value of the end node for this design change (i.e. 2 for the design

change A1l). Assign this value to the variable (e).

Sub2-G  Get from Data-Table 5-8 on page 113 all the successors of the design

change (i.e. H1, L1, I1 in Figure 5-17 on page 113).

For each successor, pe;form steps Subl-H to Subl-I:
Sub2-H Read from Data-Table 5-8 (page 113) all the design changes that have this
successor. (i.e. design changes A1 and I1 for the successor L1).
Sub2-I Check if all the found design changes in Sub2-H (i.e. Al and I1) exit in the
list of “Processed design changes”.

o If any of the found design changes does not exist then ignore this
successor. (i.e. L1)

e If all of the found design changes exit then add this successor to the
list of “Processed design changes™ and the list of “Under processing
design changes”. Make the value of the start node for this successor
equals the value of the end node of the under processing design
change. (i.e. the value of the variable (e) which is defined in step Sub2-
F) and use a unique consecutive value for the end node of this
successor. Using unique consecutive value for the end nodes makes
use of all the rows in the matrix of Figure B-3 and ensures that only
one design change exists in every row hence reflecting the stated rules

at the beginning of section B.2 on page 182.
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B.2.4 GENERATE THE DUMMY DESIGN CHANGES

Sub2-J

Sub2-K

Sub2-L

Sub2-M

For the value of a variable (i) that starts from the value (1) to the highest
value used as a start node in the processed design change (i.e. 1 to 7 in
Figure B-3 on page 183), check if the value is used as a start node in any
of the processed design change. This is similar to searching for the empty
columns in the matrix in Figure B-3.

e If the value of (i) is used (e.g. 1), then check the next value.

¢ Ifthe value of (i) is not used (e.g. 4), then continue the following steps.
Find the design change in the list of processed design changes that have
the same value of (i) for its end node (e.g. I1). This should be a single
design change as the end node is a unique value for every design change.
This is demonstrated in the matrix in Figure B-3 by having only one
design change in any row. The matrix also shows that there are no empty
TOWS.

Query Data-Table 5-8 (page 113) for all the successors of the found design
(e.g. I1) change and determine - from the list of processed design changes
- the successor that has the lowest start node value (i.e. L1). Assign this
value (i.e. 7) to the variable (ii).

Create a dummy design change that has a start node value equals the value
of (i) (i.e. 4) and an end node value equals the value of (ii) (i.e. 7). Add the

dummy design change to the list of processed design changes.
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After generating all the dummy design changes Figure 5-18 on page 114, arrange all the
design changes in the processed design change list according to their start node value.
The design change of this change-path is ready tc be scheduled using a standard CPM

algorithm. Figure B-5 shows a flowchart for the described subroutine.
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query to the relevant change-case.

(Subl-A & Subl-B)

Create lists to host: (Sub!-C,
- Processed design changes
- Under processing design changes

Initializations

D R TR b TR et e i rr

Find the initial design change and add it to the
“Processed design changes” list and the “Under
processing design changes™ list. Save data in
Data-Table 5-8. (Subl-D and Subl-E)

SN LS

Save the data in Data-Table 5-8. (Sub!-G) :

Generate the first change-path

A w et

AT bl 50

b A e NS

Add the design change to the list of “Processed
design changes™ and the list of “Under
processing design change”.

AP

Read the design changes in the last generated
“Change Path”. (Subl-I)

T AN R T AR e s

For each design change, starting from the last to
the first one. (Subl-J)
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“Change Path”
utilize the alternate successor with

Generate the other change-paths
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successor with this design change.

i 3

Generate the “Change Path” the same way as
the first change path. (Subl-D to Subl-H)
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s
s, .
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Figure B-4 Flowchart for sub-routine developed to generate various change-
paths.
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Next alternate “Change Path”

Initializations

Connect to the project database and limit the
query to the relevant “Change Path”™.
(Sub2-4 & Sub2-B)

Create lists to host:
- Processed design changes
- Under processing design changes

Generate the dummy design changes

Is the value of (i) is used
as a start node?

Find the design change in the list of “Processed
design changes™ that have the value (i) for its

end node. (Sub2-K)

Determine the successor - to the found design
change - that has the lowest start node value.
Assign this value to the variable (ii). (Sub2-L)

Create a dummy dcsxgn change with a start
node value = (i) and an end node value = (ii)
and add it to the list of “Processed design
changes”. (Sub2-M)

) e BN SO TSRO
.g Find the initial desngn change and add it to the
g “Processed design changes” list and the “Under

processing design changes” list. (Sub2-D)

tial des

m

Make the value of the start node =1 and puta
unique consecutive value for the end node
(i.e.=2). (Sub2-E)

I U et

PR A e e P v

Process the

For each design change in the list of “Under
processing design changes™.

Read the value of the end node of the design
change and assign it to the variable (e).
(Sub2-F)

Query the database for all successors to the
design change. (Sub2-G)

For each successor

SR G e
Query the database for all design changes that
have the same successor. (Sub2-H)

ound design changes exist in the
list of “Processed design changes™?

Process the rest of the design changes in the change-path,

Put the value of the start node of the successor =
(e) and put a unique consecutive value for its
end node.

Add the successor to the list of “Processed
design changes™ and the list of “Under
processing design changes”.

Figure B-5 Flow chart for sub-routine developed to define sequence of performing
design changes so as to eliminate redundancy.
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APPENDIX C

LISTINGS OF LEVELS OBJECT MODULES

C.1. CONFIGURATION MODULE

CLASS border INHERITS add on, display item
WITH syle COMPOUND

picture frame,

edit control,

group,

shadow

INIT picture fame

WITH perspective COMPOUND

graph_name OF cusrent_data := graph_name OF
Building element
END

CLASS building_element_astribute
WITH antribute_of_building_element STRING
WITH attribute_type STRING
WITH datgmn(_dildplme STRING
WITH linked_building_clement STRING
WITH linked_attribute_of_building_clement STRING

-

CLASS current_data

WITH building_element STRING

WHEN CHANGED
BEGIN
EXEC ISodbe 1 SQL SELECT * from [AB-
auribute-designer] where building_elemient =
:current_data building_clement
END SQL INTO

building_element_stribute
!

FOR (i= 1 TO numberi OF cavigate
BEGIN

it buie) = 0) THEN
BEGIN
EXEC ISodbe 1 SQL SELECT
linked_sttribute_of. building_ from (AB-
Mutedesigns] where buiding ¢lemeat =

‘current_data building_element AND

linked_building_element =

:building_element_attribute.linked_building_element
END SQL INTO domain (t1)

linked_attribute_of_building_el OF
hn’lding_dmminu-u
END

END
FORGET antribute type OF input data
FORGET discipline OF input dats
1
END
WITH attribute_of_building_element STRING
WHEN CHANGED

BEGIN

IF ( CONF(suribute_of building_el, OF
a.lrudm)xO)THEN

BEGIN

linked_sttribute_of, building_clement OF
current_( d-n'ﬁakad strribute_of_building_clement
Ol-'hxildmgdmm

FORGET attribute type OF input data

FORGET discipline OF input data

END
END
WITH attribute_type STRING
wrmmdnupﬁummc

WITH linked_building_clement STRING
WHEN CHANGED
BEGIN
IF ( CONF(linked_building_element OF
current_data) >=0) THEN
BEGIN
EJGC!SodbcI SQLSELECT' ﬁ'ou[AB-
ib ] where buildi
‘current_( dlu.ﬁnkad hnldmg_elemeﬁ
END SQL INTO Linked clement

atribute
t
FIND Linked element
WHERE building_element OF Linked
building element = linked_building_clement OF
current_dats

FIND END
!
lmknd |_building_elemert OF
e Bute = linked_b g_el
OF cun'u:__daa
!
END
WITH linked_attribute_of. buikling_el STRING
WHEN CHANGED
BEGIN
IF ( CONF(linked _attribute_of_building_el
OF current_data) >= 0) THEN
BEGIN
linked_antribute_of,_building_el OF
building_el Tbute = lmked building_e!
OF current_data
END
END

WITH graph_name STRING

CLASS Current_projects
WTTH project_name STRING

CLASS Current_rule_data
WITH building_element STRING
WHEN CHANGED

BEGIN

EXEC 1Sodbe 1 SQL SELECT * from [AB-
attribute-designer] where building_element =
‘Current_rule_data building_element

END SQL INTO

STRING

BEGIN
EJCECM[SQLSH.ECI" ﬁun[AB-
I-rules] where b
'Ctnu!nﬂcdmhildiagdmAND
:_of b

.Cnm_nﬂe_dnmﬂme_of_hnlding_dm
END SQL INTO AB_genenal_rules
END

WITH affected_discipline STRING

WITH result_ju_masjor_modification STRING
WITH cause_of_the_effect STRING

WITH percent_change NUMERIC

WITH rule_ignored STRING

CLASS edit table INHERITS add on, display item
WITH stischment CLASS REFERENCE

WITH columns INSTANCE REFERENCE

COLLECTION

WITH heading SIMPLE

INIT TRUE

WITH beading height NUMERIC

WITH row heigit NUMERIC

WITH fiil color COLOR

WITH row separator SIMPLE

WITH highlight text color COLOR
WITH highlight fill color COLOR
WITH display oaly SIMPLE
WITH selected SIMPLE

WITH double clicked SIMPLE

WITH heading label STRING
WITH heading styfe INSTANCE REFERENCE
W'lTHcohmnny(elNSl'ANCERmENCE

WITH fill color COLOR
COLLECTION

CLASS GENERAL _Building_element
WITH building_element STRING
WITH graph_rame STRING

CLASS GENERAL _building_element_attribute
WITH atribute_of building_element STRING
WITH attribute_type STRING
WITH designing_discipline STRING
WITH linked_building_element STRING
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WITH linked_sttribute_of. building_element STRING

CLASS input data
Architect,
~ Suucture, .
HVAC,
Muminat,
Interior,
Eavelope
WHEN CHANGED
BEGIN

IF ( CONF(discipline OF input data) >= 0) THEN
BEGIN

mmosmmmmm
hn’ldiag_dm atrribute = “acch®
designing_discipline OF current_dats ™=
affected_discipline OF AB_general _rules :=

END

IF discipline OF input daa IS Structure THEN
BEGIN
designing_discipline OF
building_element_stribute ™= *stru®
designing_discipiine OF current_dats =~
affected_discipline OF AB_general_rules ==
END
EWOFMMISHVACTHEN
m ipline OF
lmldin._dm attribute ;= “hvac®
discipline OF current_data ==
affected_discipline OF AB_general_nules =
END .

IFdisdpﬁuOFinpndﬂnlsmumimm

“stru®
*stru®

“hvac®

dwgm'q_disaplme OF
building_eJement_sttribute = "illu®
designing_discipline OF current_data ~

affected_discipline OF AB_general_rules ==

“M*

“itlu®
END

{F discipline OF input daia IS Interior THEN
BEGIN
designing_discipline OF
huldxngdm miuu = "inte”
ipline OF

Ll W P

affected_discipline OF AB_general_rules ™=
END

IF discipline OF input dam IS Envelope THEN
BEGIN

_data =

“ints*

designing_discipline OF
building_element_attribute := “enve®
designing_discipline OF current_data ;=

affected_discipline OF AB_general_rules :=

Text datx,

BEGIN .
IF ( CONF(attribute type OF input data) >=0)
THEN
BEGIN
IF attribute type OF input data IS Text data

BEGIN
attribute_type OF current_data = “t*
attribute_type OF building_element_sttribute
ol of
END
1

[F attribute type OF input data 1S Numeric data

BEGIN
atribute_type OF current_data ™= “n*

ibute_type OF building_clement_stiribute

IF CONF(current_menu_group OF
Menus uumwlum data) >0 THEN

EXECISodbcISQLSELEC'!‘hbd&om[AB-
menm_item] WHERE main_menu_label =
Mmu_mnipdaﬁm_dmanm.m _group

END SQL INTO
Menus_group_items
!

FORGET current_memu_B_comp OF
Menus_manipulation_data
!

END

t
{ *** end of method

IF CONF(curmrent_menu_B_comp OF
Menus_manipulation_¢ dnu)>0AN'DCONF(
current_menu_group OF Menus_manipulstioa_data) >
0 THEN

BEGIN
!

EXEC 1Sodbe | SQL INSERT into [AB-
menu_item] (label, main_menu_label) vahies

(
‘Menus_manipulation_data.current_menu_B_comp,
:Menus_manipulstion_dats.current_mens_group)

END SQL
'

EXEC I50dbc | SQL SELECT label from [AB-
menu_itern] WHERE main_mem_label =
‘Menus_manipulation_dats current_menu_group

END SQL INTO

FORGET curent_menu_B_comp OF
Menus_manipulation_dats
t
1 **¢ end of IF
END
ELSE
BEGIN
text OF message box 2 := “A selected Menu
Group or Building Component is missing”
put up OF message box 2 := TRUE
END

!
!
1 *** end of method
END
WTTH delete build comp SIMPLE
WHEN CHANGED
BEGIN
t
IF CONF(current_memu_B_comp OF
Menus m-wlnmh)N)ANDCONF(
current_menu_group OF Menus_manipulstion_dats) >
O THEN

BEGIN
!

EXEC I50dbc | SQL DELETE from {AB-
mema_item] WHERE label =
‘Menus_manipulstion_data current_menu_B_comp

END SQL
!

EXEC ISodbc 1 SQL. SELECT label from [AB-
menu_itemn] WHERE main_menu_label =
‘Menus_manipulstion_ data current _meau_group

END SQL INTO
Menus_group_items
H

MAKE Menus_unclassified_B_comp
WTTH label = curret_menu_B_comp OF

Menus_manipulation_data
1

FORGET curment_menu_B_comp OF
Menus_manipulation_data
1
1°%¢ end of IF

END
ELSE
BEGIN
text OF bon."A lected Memu
Group or Building Ci is missing”

pmupOFmgeboxz = TRUE

1
t *** end of method
END
WITH add menu group SIMPLE
WHEN CHANGED
BEGIN
)

[F CONF(current_mems_B_comp OF
Menus_manipulation_data) > 0 AND CONF(
ucw name_of_mens_group OF

mmpulmou data) > 0 THEN
BEGIN
t
EXEC 150dbc 1 SQL INSERT into [AB-
menu_item] (label, main_menu_label) values

(
:Menus_manipulation_data.current_menu_B_comp,
Mmmwlumdlummofm_pwp
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)
'

END SQL

EXEC I50dbe 1 SQL SELECT labet from (AB-
lum uu]WHEIEm memu_label =

‘Menus_manipulation_dats new_ mmeofmem_m

END SQL INTO

Menus_group_items
!

FIND Menus_unciassified_B_comp

WHERE label OF
Mesus_unclassified_B_ coq-cuuu menus_B_comp
OF Menus mhm-

FORGET CURRENT

Memus_unclassified_B_comp

FIND END
!

MAKE Menus_group

WITH label == new_name_of_menu_group

OF Menus_manipulation_data
!

mmmmdm_moF
anq:ulmou

!"‘u!ollF
END
ELSE
BEGIN
tmOFmbaZ'-'!'ypuNewMeu
Group snd select 2 Building
put up OF message box 2 == TRUE
END

{

1
1 *** end of method
END
WITH delete memu group SIMPLE
WHEN CHANGED
BEGIN
I
IF CONF{aurrem_menu_group OF
Menus_manipulation_data) > 0 THEN
BEGIN

t
EXEC ISodbe | SQL DELETE from [AB-
mens_item} WHERE main_mem_label =
:Menus_manipulation_dats_current_menu_group
END SQL
1
FORGET current_menu_8_comp OF
Menus_manipulstion_data
FORGET current_menu_group OF
Menus_manipulation_data
FORGET Menus_group_items
f
EXEC 150dbc | SQL SELECT distinct
(main_menu_label) from [AB-menu_item)
END SQL INTO Menus_group
(label)

EXECISodnlSQLSELECI’hbd&om[AB-
menu_item)

END SQL INTO
Menus_classified_B_comp
'
FOR (i= 1 TO ber i OF nmavig;
Building element)
BEGIN
i ber OF aavigate Building
element == {

FIND Menus_classified_B_comp
WHERE label OF
Menus_classified_B_comp = building_element OF
Building element
WHEN NONE FOUND
MAKE Menus_unclassified_B_comp
WITH label := building_clement OF
Building element
FIND END
END
'
t**% end of IF
END
ELSE
BEGIN
text OF message box 2 := °A selected Menu

Group is missing”
put up OF message box 2 := TRUE
END

t
t *** end of method
END
WITH recame menu group SIMPLE
WHEN CHANGED
BEGIN
1
IF CONF(new_name_of_menu_group OF
Menus_manipulation_data) > 0 AND CONF(
current_meau_group OF Menus_nunipulstion_data) >
0 THEN
BEGIN
!
FOR (i= L TO ber i OF navigate
menu_group._items)
BEGIN
mnmberOanipu
mem_group_items = i
EXEC 50odbc | SQL. update {AB-
menu_item) set
main_menu_label =
Memsmwlnmdnmmmofmm

BEGIN
text OF message box 2 = "A selected Menu
Group or a New name for the Meau Group is missing®
put up OF message box 2 = TRUE
END

!
1 *** end of method
END
WITH new_same_of_menu_group STRING

CLASS Menus_unciassified_B_comp
WITH labe! STRING

CLASS message box INHERITS add oa
WITH title STRING

INIT one
WITH burton selected COMPOUND
abort,

EXEC ISodbc 2 SQL. select distinct (discipline)
from [building_systems)
END SQL INTO NEW_design_d:sciplines

action OF 1Sodbc 1 IS connect = TRUE

systems displsy

END

WITH from components SIMPLE
WHEN
BEGIN
B(ECISoOcISQL:deudininu
(uilding_el ) from (General-AB-attrib
designer}
END SQL INTO Building element

1
action OF [Sodbc 1 LS connect = TRUE
t
visible OF main window = FALSE
visible OF configuration window = TRUE
output OF coafiguration window = NEW from
components display
END
WITH another_project_name STRING
BEGIN
t
1 **** this part will do the following
1 #*2% |) make connection to the other project database
1 **2¢ 2) read the components from the tsble AB-
atiribute-designer form the database of the
| osse mm
| ®*%¢ 3] create tables in the new project database
{ #* 4) insert the tables data into the table AB-
autribute-designer of the new table
| sves S) read the general rules and menus from the old
ject database and put them
1 *v¢  in the darabase of the new project database
'
! —— connect (o the new datsbase
action OF ISodbe 1 IS connect :~ TRUE
!
' make
other project
dnanFlSodch'-mother_pqeu name
OF NEW_to_make_s_pew_project
action OF 1Sodbe 3 IS coanect := TRUE

jon with the database of the

!
! read the from the other project
EXEC 1Sodbc 3 SQL SELECT distinct
(building_element), graph_same from [AB-attribute-
designer,
END SQL INTO Building element
FOR (i:= 1 TO b OF navigate
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- ]

Building clement)
BEGIN
! ber OF

."_ Buildi N
g §

1%2%% creste the datsbase table with its id astribute
general statement of sql == CONCAT(
“CREATE TABLE [", hﬂding_dmOF&Mu
clement,

astribute_of_building_clement =
‘building_element_attribute. sttribute_of_building_elem
et

END SQL. INTO doemin (titt)
finked_attribute_of_building_element OF
bmldmg_demen attribute = 1t

EXEC [Sodbe 1 SQLINSERT[NTO{AB—

3 (hasild

SQL WITH i ibute_of, building_element, srribute_type,
of sqi END SQL igning_discipline, linked_building_element,
END linked_sitribute_of_building_el ) values
1 ( :doreain.te,
' read the attributes of the comp from tuilding_element_sttribute.attribute_of. building_elem
the other project ent, ‘building_element_attribute. sttribute_type,
FOR (i = | TO aumber instances OF navigate 3 _anribute.d fiscipline, build
Building element) ing_element_attribute. linked bunlding_dm buildin
BEGIN g_eclement_sttribute linked_stiribute_of_ building_clem
i ber OF navigate Building e ent)

1 ®9%% (he next step is to avercome the name
“Building element® which can not be finked to Access
= building_element OF Building eiement
EXEC 150dbc 3 SQL SELECT * from {AB-
stiribute-designer] where building_clement =
:domain.tt

atributes =
1 **** ignore the anribute thet has the _id of the
table
IF SEARCHSTR("_id",
sttribute_of, building_element OF
building_eiement_astribute) = 0 THEN

BEGIN
1 0908 nx the sttributes in the database
general statement of sql == CONCAT(
“alter table [*, building_ek OF Building ek
q.urmatmmos
building 'l')

IF mtribute :_type OF
building_element_stiribute = “t° THEN
general statement of sql = CONCATY(
mﬂmd‘qL'l’Bgl’F(SO):')

IF atribute_type .
building_element_astribute = *n* THEN
general statement of sql = CONCAT(

8 1 of sql. “Number;”)
EXEC Sodbc | SQL WITH general
statement of sql END SQL
END
]
END
END

1
l———imu-uheublsdmmotbeub& AB-
oﬁhenavuble

_autribute.suribute_type,
:bmumg_dqnm manmdhaphne)

END

§ weve— get the general rules from the oid database
and save them in the new one (ignore the id attribute)
EXEC 1Sodbc 3 SQL SELECT * from [AB-

gencral-cules]
END SQL INTO AB_genenal_rules

!
FOR (= 1 TO number instances OF rules

navigate 2)
BEGIN

h

EXEClSodbclSQLleﬂlT[NTO(AB-
t-aules] (buildi
artribute_of. bwldmg_dma!. affected_discipline,
percent_¢ dunoe.ruut in_major_modification,
cause_of_the_effect) values
(:AB_genersl_rules.building_element,
:AB_general_rules.atribute_of_building_element,
:AB_genenal_rules.affected_discipline,

FOR (i:=1TO b OF navigat:
Building element)
BEGIN

ber OF

4l
t #2900 the next step is L0 overcome the name
"Building element™ which can not be linked 10 Access
«t == building_eiement OF Building element

EJCECISOdchSQLSELECT'hm[AB-
{bute designer] where buildi

:domain.tt

END SQL INTO
building_element_artribute
]

FOR (i:= 1 TO wmbemsumOF
gate building el )
BEGIN

ber OF

element attributes = i
ll'-' CON'F(ﬁnked buildmg_elauu OF
buildis ibute) = 100 THEN
" BEGIN

'
! the following step is y asdata
nnmbegudireulyﬁommwlhunm’hue
EXEC 5odbc 3 SQL SELECT,
(finked_attribute_of_building_el ) from [AB-
mribme-dcigna]
where building_element = :domain.it and

:AB_g I_rules.percent_change,
:AB_g |_general_rules result_in_major_modification,
:AB_general_rules.cause_of_the_effect)

WHEN CHANGED
BEGIN
i=0
CONF(1) ==

! sees check that there is an inserted name and that this
name does not exist
IF ( CONF(building_element OF
NEW_to_make_s_new_project) >= 0) THEN
BEGIN

¥
EXEC 1Sodbc 1 SQL select distinct
building_clement from (AB-sttribute-designer]
where building_element =
NEW_to_make_a_new_project.building_clement
END SQL INTO domain (1t)

END

IF CONF(xt) = 100 THEN
=t
ELSE
i=2

!
1
1
{ se0ess [Fihe name was not used before
1

IF i =2 THEN
BEGIN

1
| ***® create the database table with its id attribute
general statement of 3q1 = CONCAT(

huldm(_dMOFNEW to_t mko a_new_project,
" -leBﬂ'(SO)):')

EXEC ISodbe 1 SQL WITH genenal statement
of sql END SQL

!
1 #o*ee 44d the rest of attributes (0 the crested table
FOR (ii = 1 TO number instances OF

BEGIN
instance number OF navigate building
element sttributes == i
1 **** ignoce the suribute that has the _id of the

1 #09¢ i the atrributes in the database
mohql~CONCAT(
“alter table [, building_cl
* add (", atrribute_of buildung_e!m OF

building_element_i attribute = “t” THEN
statemnent of sql -~ CONCAT(
general statement of sql, "TEXT (50).")
IF atribute_type OF

st a -nt

e genau statement of sql == CONCAT(

| of sql, “Ni "
EXECISodbc 1 SQL WITH general
sttement of sql END SQL
END

END

B*

'
1 ®*** 444 the attributes (o the table [AB-attribute-
designer] in the new project

FOR (i'x'- 1 TO mmbcmOF

P

END
SQL
END
1
H
!
1 10 activate the push b
antribute atachment OF pushbutton 42 = Building
Components
ib OF pushb 43 := Menus
ib h OF pushb 44 ;= Genenal
Rules
:"“mdo(mhod
END
WITH building_element STRING
WHEN CHANGED
BEGIN
EXECISodchSQLSELECT' rmcn[f‘ )
AB ] where b
‘NEW_to_make_2 new_pm)ea.bwlduu_elaneu
END SQL INTO

building_element_attribute
END

WITH add component to the new project SIMPLE

"~ BEGIN
. OF navigate building
element attributes = ii
lF CONF(linked _building_element OF
buildi ibute) = 100 THEN
" BEGIN
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!
t the following step is y as dats.
can oot be got directly from sccess to this attribute
EXEC ISodbc 2 SQL SELECT
(linked_stiribute_of_building_element) from
GENERAL-AB-attribaste-designer

L(
where building_element =
NEW_to_make s_new_project building_element and
ute of building e - .

‘building_element_attribute sttribute_of_building_elem
[ 3
END SQL INTO domain (1m)

EXEC ISodbc | SQL INSERT INTO [AB-
attribute-designer] (building_element,
mihuofhﬁlding_dmmihutypg

gning_discipline, linked_building_clement,
lmked _stiribute_of’ building_element) values
¢

:NEW_to_make_a_new_project building_element,
clement

‘building_ _stribute sttribute_of, building_elem
ent, building_clement_attribute. attribute_type,
building_element_stribute designing_discipline, -build

END

sqQL ”

END

ELSE

BEGIN

EXEC 150dbc | SQL INSERT INTO [(AB-
stribute-designer] (building_element,
ibute_of_building_el  type,

denpug_ﬁsfipﬁu)vnha

END
]
i.".wofnabd
END
WITH finish components of the new peoject SIMPLE
WHEN CHANGED
BEGIN
!
| ®**¢ this method aims 10 add the general rules of the
chosen components 1o the new project database
H

[ ©95% get the names of the components from the new

project database
EXECISoacISQLsdeaamna

(buildi 1 M[AD sh " i
ENDSQL[NTOngdM

1

FOR (= 1 TO ber i OF navigas

Building element)
BEGIN

instance number OF navigate Building

:AB_general_rulesaffected_discipline,
:AB_general_rules.percent_change,
:AB_general_rules.result_in_msjor_modification,
:AB_general_rules.csuse_of_the_effect)

END
t
END
!
1 80%¢ mave to the
CURRENT_project_selection_display t0 allow more
configuntion
visidle OF coafiguration window ™= FALSE
visible OF main window = TRUE
output OF main window =
CURENT_progect_selection_display

!
§ #¢9¢ end of method

END

WITH design_discipline STRING
WHEN CHANGED

BEGIN

f
EXEC 1Sodbc 2 SQL select * from
building_systems where discipline =
:NEW_to_make a_new_project.design_discipline
END SQL INTO NEW_building_systems

FORGET CURRENT Building element
END
WITH add system to the new project SIMPLE
WHEN CHANGED
BEGIN
1
1 ®%0° check that there is an inserted name and that this
name does not exist

IF SEARCHSTR("_id®,

Y P 1.

building_element_stiribute) = 0 THEN

1 #°°% ot the sttributes in the database

_type
building_element_sttribute = “t* THEN
statement of sqb ;= CONCAT(
general statemenx of sql, “TEXT (50)")

general statement of sqf = CONCAT(
geoenal statement of sql. “Number;")
EXEC (50dbe 1 SQL WITH general
staternent of sql END SQL
END

END
| *9°® 3dd the attributes 10 the table [AB-stribute-
designes] in the o\
€w project

FOR (@™ | TO oumber instances OF
navigate building element artributes)

BEGIN

ber OF navigate buildi

{ oand 'S

element atributes == ii
IF CONF{linked_building_element OF
bm’lding_demen asribute) = 100 THEN
EGIN

1 "“"lhbﬂovﬂwuwyum

{GENERAL-AB-sttribute-designer}
where i
uste_of,building_el -
‘building_element_sttribute.stribute_of_building_elem

ot
END SQL INTO domain (1)
linked_sttribute_of building_element
OF building_efement_stribute ™
t

B(BCMISQLINSERTINTO

- g in.%t and

[AB-gtrrib

mofhnuiudenan. . type.

PRy

ﬁnked attribute_ ofl:n’lding_elm) values
:domain.tt,

(
bmldiug_dm uuihnemrihue of. bmldmg_dem
ent, :b

[F ( CONF(building_system OF ‘building_element_i mibmgdeumd'uuplmhnld
NEW_to_make_a_new_project) >= 0) THEN ing_efement_stiribute finked_building_element, :buildin
BEGIN g_clement_ettsibute finked_attribute_of_building_clem
! ent)
t
t
FOR (= 1 TO ber i OF naviga END
Building element) SQL
BEGIN END
instance number OF navigate Building ELSE
element == § BEGIN
1 EXEC ISodbec | SQL INSERT INTO
1 ..'.lﬂﬂ'l -h of the buildi d [An h d " imMD‘_'
= building_clement OF Building | ibute_of_building_el: ibute_type.
EXEC 150dbe 2 SQL select ® from designing_discipline) values
{GENERAL-AB-attribute-designer] where _ (domain.,
e . intt heaili 3 ot" ilding_elem

-t
o = building_element OF Building element
EXEC ISodbc 2 SQL select ® from

(GENERAL-.
building_element = :domnain.nt

END SQL INTO AB_general_rules
t
1 #249% add the rules to the new project datsbase
t

FOR (ii == | TO number instances OF rules
navigate 2)

B

ber OF rules mavigate 2 == i
EXEC 15odbc 1 SQL INSERT INTO [AB-
p\a‘nkula](huldin(_dﬂuﬂ.
affected_discipline,

percent_ dnnn.

re-m in_major_modification,
cause_of_the, eﬂ'ea)vnbe

( :AB_genenal_rules building_element,
:AB _’M_nﬂu.m_of_hild'mg.m

g ¢ = :domain.
END SQL INTO building_element_stiribute
!
1 #%¢* build the tables and the attributes in the new
project dats
| **** create the database table with its id anribute
general statement of sql = CONCAT(
CR.EATETABLE[‘ building_el OF Building
. building el OF..M-‘.
y 'leDﬂ'(SO))')
EXEC ISodbe 1 SQL WITH geaenl
statement of sql END SQL
!
{ #4092 3dd the rest of attributes to the created table
FOR ("- 1TO mmbumanF
igate building el )
BEGIN

ber OF navigate buildi

element attributes = i B
1 #**¢ ignore the attribute that has the _id of the
uble

S 1, a2

:_type.
:building_element mmmmm)

END
sQL
END
END
1 #0¢2® end of FOR i

END
[.‘..do"m
END
t
[ #*** end of method
END
WITH finish systems of the new project SIMPLE
WHEN CHANGED
BEGIN
1 @**¢ (his method aims to add the general rules of the
components of the chosen system to the new project
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database
¥
| 0¢%¢ ort the names of the components from the new
project database
EXEC I50dbc 1 SQL sclect distinct
h ) from {AB-attribute-designer]
END SQL INTO Building element
§
FOR (= 1 TO ber i OF navigat

! R
| 9902+ 44 the rules to the new project database
!
FOR (ii = | TO number instances OF rules
navigate 2)

ber OF rules navigate 2 =i
EXEC iSodbe 1 SQL INSERT INTO {AB-
general-rules] (building_eclement,
atribute_of_building_element, affected_discipline,
p-un_chm. result_in_major_modificstion,
cause_of_the_effect) values
(:AB_genenal_rules building_ciement,
_of_building_clement,
discipline,

:AB
:AB

g
.aE
g&

ABJauﬂmletmoflkeﬂ'ed)

Wi il
:

i
g

END
!
END
t
129%% move 10 the
CURRENT_project_selection_display to allow more

visible OF coafiguration window = FALSE

visible OF main window = TRUE

output OF main window =
CURENT_project_selection_display

:""adn(lu!hod .
END

ATTRIBUTE Building Components SIMPLE
WHEN CHANGED
BEGIN
sction OF 1Sodbe 1 IS connect = TRUE
1
EXEC I5odbe 1 SQL SELECT distinct
(building_eclement). grapk_name from (AB-antribute-
designer]
END SQL INTO Building clement
[}
B(ECISodx:lSQLSEIECNimm
sl ol ) from [AB-ettribute-desi
ENDSQLIN'I‘Ohnkedhddinulem

!
vmblcOmemdo‘r-_FM.SE

ATTRIBUTE i NUMERIC
ATTRIBUTE general stastement of sql STRING
ATTRIBUTE done of new component SIMPLE
WHEN CHANGED
BEGIN
i™=0
! .
1 ®*** check that there is an inserted name and that this
aame does not exist
[F ( CONF(new_compoaent_name) >= 0) THEN
BEGIN
FlNDBu'ldingduneu
WHERE buildi OF Buildi

clement = new. eompon:; name
WHEN FOUND
im=1

WHEN NONE FOUND
i=2
FIND END

Fi=1 THEN
BEGIN
laaOFmbon"l‘ba:sMya

! If the name was not used befor
[Fi=2 THEN
BEGIN
[ ®9¢* hide the temporary put eJements and put the
temporasy elements for ID data
location OF border 6 invisible == 0,0,0,0
focation OF textbox 17 invisible := 0,0,0,0
location OF box 2 invisibie :=0,0,0.0
location OF pushb 10 invisible := 0,0,0.0

OF pushb 11 invisible ;= 0,0,0.0
OF pushb 26i

isible2 -=

OF box 3 i

. sl
25,195,220,220

location OF border 7 invisible2 ==
15,150,235,290
25,225.220,260
1
1 *¢*¢ create the database table with its id attribute

OF textbox 19 &

ohle? =

BEGIN

linked_building_element OF
building_el _attridante = linked_building_el
OF currend_data

linked_artribute ofhn’ldh‘_dmOFam dats
“END
i
1 #4%% ot in the databese
general statement of sql := CONCAT( "alter
table [*, building_element OF current_dats, *] add [*.
antribute_of_building_element OF current_datx, *} %)
IF mtribste_type OF current_data = *v* THEN
statement of sql ;= CONCAT( general
statement of s,ql, “TEXT (50),°)
IF atribute_type OF current_dats = "n® THEN
genenal statement of sql = CONCAT{ general
statement of sqi, “Number;”)
EXEC ISodbc | SQL WITH general statement of
sql END SQL
]

EXEC 1Sodbc | SQL INSERT INTO (AB-

statement of sql = CONCAT( IFi=1THEN
“CREATE TABLE [*, new_composent_name, BEGIN
new_componers._narce, *_id] TEXT(SO):) EXEC ISodbe 1 SQL UPDATE [AB-stiribute-
EXEC t50dbc | SQL WITH g designer] set
of sq] END SQL lisked_building_element =

!
1 800 344 the information to [AB-attribute-designer]
table

oew_attribute ume'-CONCAT(
aew_component_name, “_id")

EXEC 1Sodbc I SQL INSERT INTO [AB-
attribute-designer} (building_element,
attribute_of_building _element) values
( :domain new_component_name,
:domain.new_stiribute_name )

END SQL
1

MAKE Building element

WITH building_element ==

END
ATTRIBUTE new_component_name STRING
ATTRIBUTE new_atribute_name STRING
ATTRIBUTE doae of new attribute SIMPLE
WHEN CHANGED
BEGIN
{
i=0-
i
[F ( CONF(new_anribute_name) >= 0 AND
CONF( attribute_type OF curremt_data) >= 0 AND
CONF( designing_discipline OF current_data) >= 0)
THEN

BEGIN
!

ibute_of building_el OF current_data
= new_attribute_name
ibute_type OF building_el Dute ==

attribute_type OF current_data

designing_discipline OF
building_element_stiribute = designing_discipline OF
current_data

IF CONF(linked_building_clement OF
current_data) >= 0 THEN

IF CONF(graph_name OF current_data) >=0

BEGIN
EXEC 1Sodbc 1 SQLUPDATE [AB-attribute-

‘current_data attribute_of, building_element
END SQL
END

FORGET new_attribute_name
FORGET atribute type OF input data
FORGET discipline OF input data

location OF pushbutton 12 invisible2 = 0,0,0,0
location OF pushbutton 13 invisible2 := 0,0,0,0
lomonome7mmez-oooo

OF textbox 1§ invisible2 = 0,0,0,0
k joa OF textbox 19 invisibie2 = 0,0,0.0
location OF pushbutton 16 invisible2 := 0,0,0.0
location OF promptbox 3 invisible2 == 0,0,0,0

1

END
ELSE .
BEGIN

text OF message box 2 := "Some essentixi data
are missing. Check antribute name, type, and designing
discipline.”

put up OF message box 2 == TRUE

END

END

ATTRIBUTE next new sttribute SIMPLE
WHEN CHANGED
BEGIN
IF ( CONF(new_attribute_name) >= 0 AND

CONF( attribute_type OF current_dats) >= 0 AND
CONF( designing_discipline OF current_data) >= 0)
THEN

BEGIN
t

oY OF buildi g_el -3 -

_type
atribute_type OF current_data
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designing_discipline OF

[T -

§_clemeat_ = designing_discipline OF
current_data

F CONF(linked_building_elemext OF
current_data) >= 0 THEN
BEGIN
linked_building_clement OF
building_clement_sttribute ™ linked_building_element
OF current_data

buildicg_clement_sttribute ™=
linked_setribute_of_building_clement OF current_data
“END

!
FORGET new_attribute_name
FORGET attribute_of_building_element OF
current_data
FORGET stribute_type OF currens_data
FORGET designing discipline OF current_data
FORGET linked_building_clement OF

data
FORGET finked_stirib

,_of. building_el
OF current_data
FORGET atiribute type OF input data
FORGET discipline OF input data

location OF promptbox 3 invisible2 =
25.195.220.220
location OF textbox 18 invisible2 =
25,155,220.190
!
END
ELSE
BEGIN

text OF message box 2 ™ "Some esséntial data
discipline.*

put up OF message box 2 := TRUE

END

END
ATTRIBUTE ok of attribute name SIMPLE
WHEN CHANGED
BEGIN
IF ( CONF(pew_strribute_name) >= 0) THEN
BEGIN
1 0°99 check if there is an attribute with the same rams

:""e:dofmethod
END
ATTRIBUTE General Rules SIMPLE
WHEN CHANGED
BEGIN
'
action OF ISodbc 1 IS connect := TRUE
4
EXEC i50dbe | SQLSE.ECTﬁm
(building_el ) from [AB-astsib gr
END SQL INTO Building clement

visible OF main window = FALSE
i output OF configuration window = General rules

2y
visible OF configuration window = TRUE

feevee cnd of method
END
ATTRIBUTE update rule SIMPLE
WHEN CHANGED
BEGIN
IF ( CONF(building_element OF

ABM mh)»OANDCONF(
OF AB_p I_rules)
”OANDCONF(nﬂ'ead duaplmeOF
AB_general_rules) >= 0) THEN
BEGIN

IF CONF(AB_generai_sules_ID OF
AB_general_rules) >= 0 THEN
BEGIN

EXEC iSodbe | SQL updste {AB-general-
rules] set
affected_disciplice =
.AB_xuull nduuﬂ‘lﬂad_dwpﬁng
g = :AB_general_rules percent_change,
n:-k_n_ _nodiﬁnm'
:AB_geneni_rules.remilt_in_majoc_modification,
rule_ignoced = .ABM sules.rule_ignored,
cause_of_the_effect =
AB_;enenl mlu.mne of_the_effect
where AB_general _t mla D=
:AB_genen! mle&AB_;eunl fules_[ID
END SQL
END
ELSE
BEGIN
IF CONF(percent_change OF
AB_general_rules) <0 THEN
percent_change OF AB_general_rules =0
IF CONF(result_in_major_modification OF

F CONP(mb ignored OF AB_general tules)
<0 THEN
rule_ignored OF AB_genenal_rules - “No"
IF CONF(cause_of__ths_effect OF
AB_genersl_rules) <0 THEN
cause_of_the_effect OF AB_general _rules ==

EXEC ISodbe 1 SQL insert into [AB-general-

:AB_general mlumae of_the_effect)
END SQL
END
{
END
ELSE
BEGIN
text OF message box 2 = “Some important data
are missing.
You may need to puch New Rule botion®
put up OF message box 2 .= TRUE
END

END .
ATTRIBUTE new rule SIMPLE
WHEN CHANGED
BEGIN
IF ( CONF(building_element OF
Cumm rule d-u) >= 0 AND CONF(
_of_buildi ' OF Curremt_sule_datz)

>= 0) THEN
BEGIN
FORGET discipline OF input data

g taiild, 1 -

WITH :_of_| 8
artribute_of_building_element OF Current_rule_dsta
END

END
ATTRIBUTE delete & component SIMPLE
WHEN CHANGED
BEGIN
IF CONF(building_element OF current_data) >= 0

BEGIN
geneni statement of sql = CONCAT( “drop
table °, building_element OF current_data)
EXEC I5odbe | SQL WITH general statement of
sql END SQL
EXEC i50dbc 1 SQL delete from [AB-suribute-

designer] where building_element =
current_data.building_efement END SQL

EXEC iSodbc | SQL SELECT distinct
(building_clement), graph_neme from [AB-suribute-
designer]

END SQL INTO Building element

E)(ECM!SQLSEI.ECTW
(harilling ok ) from [AB-attribute-designer]
ENDSQLINTOLmkdhnldm;dm
FORGET currest_data
Fomwag_m_m
END

ELSE
BEGIN
laxOFmbotz'-'NoBuildu

C

puupOmegeboxz'-TKUE
END

!
1 ¢**% end of method

END
ATTRIBUTE done of ID attribute SIMPLE
WHEN CHANGED

BEGIN
1

i=0
!

IF ( CONF(new_sttsibute_name) >= 0 AND
CONF( aribute_type OF current_data) >= 0 AND
CONF(M&WOFW data) >=0)

attribute_type OF building_element_utribute :=

WMJW‘LJMOFWM
i=1

END

!
{ #42* ot in the database
EXEC 1Sodbc 1 SQL UPDATE (AB-uttribute-

mn‘bute of building _element =
‘current_( dm.mibme of_building_element
ENDSQL

[Fi=1 THEN
BEGIN
EXEC 1Sodbc | SQL UPDATE [AB-attribute-
designer] set
linked_building_element =

t

linked_attribage_of_ building_el -
:curvent_data.linked _attribute_of_building_el
WHERE building_ciement =
aum_dmhxﬂ‘t_lin(_demuuAND
:aurrent_dataattrib ‘_ _building_el

END SQL

END

IF CONF(graph_name OF current_data) >= 0

BEGIN
EXEC 150dbe | SQL. UPDATE [AB-attribute-
designer) set graph_1 = :current_data graph_name
WHERE building_element =
‘aurent_data building_clement AND
aaribute_of_building_eiement =
‘current_¢ mmibme of_building_element
END SQL
END

FORGET new_anribute_name
FORGET am’hmetypeOFmpmdm
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FORGET discipline OF input data
focation OF pushbutton 12 invisible2 = 0,0,0.0
morpm 13 invisible2 := 0,0,0,0

OF p 3 iavisibleZ = 0,0,0.0
location OF border 7 iavisible2 == 0,0,0,0
location OF textbox 18 invisible2 == 0,000
location OF textbax 19 invisible2 = 0,0,0,0
location OF puthb 16 invisible2 == 00,00
location OF pushbutton 26 invisible2 := 0,0,0.0

'

END
ELSE
BEGIN

text OF message box 2 ™= "Some emential data
discipline.®

put up OF message box 2 == TRUE
END

END
ATTRIBUTE delete of attribute SIMPLE
WHEN CHANGED
BEGIN
IF CONF(atribute_of_building_ciement OF
cusrent_data) >= 0 THEN
BEGIN

t
1 **¢ delete from its table and from table {AB-attribute-
designer]

general statement of 3ql == CONCAT( “alter

:current_dats mtribute_of buiding_element END SQL
'
1999 delete the relstod data from Level §

building_element_stiribute

FIND END

FORGET stiribute_of_building_el OF
current_data

FORGET atiribute, :_type OF curremt_data
FORGET designing_discipline OF current_data
FORGET linked_building_element OF
currert_data
FORGET linked_attribuze_of__building_el
OF current_data
END .
ELSE
BEGIN
text OF muge box 2 = 'No Building

puupOFmboxz = TRUE
END

C

]
1 **** end of method
END

ATTRIBUTE Menus SIMPLE
WHEN CHANGED
BEGIN
]
action OF 15odbc 1 IS coanect == TRUE
1

EXEC ISodbc 1 SQL SELECT distinct
(main_menu_label) from [AB-menu_item]
END SQL INTO Menus_group (label)
L

EXEC 1Sodbe 1 SQL SELECT labef from {AB-
ment_item)
END SQL INTO
Menus_classified_B_comp
'

FOR (i:= 1 TO ber i OF navigat
Building efement)
BEGIN

ber OF igate Buildi L
=i

FIND Menus_classified_B_comp

WHERE labef OF Menus_classified_B_coumnp

visible OF main window ™= FALSE
output OF coafigurstion window = Menus display
visible OF configuration window := TRUE

!
1 **® end of method
END
ATTRIBUTE project_name STRING
WHEN CHANGED
BEGIN
dats source OF [Sodbe | = project_same
mbOFmﬁymmwwdow'CONCAT(
“Configuring Project : *, project name)
atribute

action OF [Sodbe 2 1S connect = TRUE
EXEC 150dbc 2 SQL. select Project_name from

_projects
END SQL INTO Cusrent_projects
END
ATTRIBUTE Current_project SIMPLE
WHEN CHANGED
BEGIN
sction OF [Sodbe 2 IS connect == TRUE
EXEC [Sodbc 2 SQL select Project_name from

_progects
END SQL INTO Current_projects
END
ATTRIBUTE beck_to_current_project_displsy
SIMPLE

WHEN CHANGED
BEGIN
visible OF configurstion window ~= FALSE
visible OF main window = TRUE
output OF main window ™=
CURENT_project_selection_display
END
ATTRIBUTE
checkc_the_existance_of_new_project_name SIMPLE
WHEN CHANGED
BEGIN
FIND Current_projects
WHERE project_name OF Cutrent_projects =
project_name
WHEN FOUND
text OF message box 2 = “This mame already
exists for & current project.
Type another name please. ©
put up OF message box 2 := TRUE
‘WHEN NONE FOUND
setup & new project ™ TRUE
FIND END

{ —— end of method

END
ATTRIBUTE setup a new project SIMPLE
WHEN CHANGED

BEGIN

!

} se*** this method does the following:

f ***** 1) Read the paths of the ODBC.ini file and the
path of the directorey

| os®es  that is used for this program and coatains an
“empty” database
1 #**** 2) Modify the ODBC.INI file 30 it links to the
new database

josnse J)AddﬂteﬁlemlolheGenutldlubaseio

existing project
4) Prepare a batch file to exceute the next step
| eoeo2 §) Make a new database by copy the empty
datsbase to a file with
{eeses  the new name
]

!
!--'—’rgdthepuhoﬁheﬁla&umlheﬁlc

ini
actioa OF file 1 IS open old := TRUE
WHILE (NOT eof OF file 1)

BEGIN
read line OF file | == TRUE
IF SUBSTR(current line OF file 1. 1, [6) =
“path of ODBC.ini® THEN
path_of odbe := SUBSTR( current line OF file
1. 36, ll)
SUBm(mmlmeOFﬁlci 1,29)=
“path of the developed program® THEN
current_peth '~ SUBSTR( current line OF file
1. 36, 16)

END
action OF file 1 IS close = TRUE
!
} <o modify the ODBC.ini
filename OF file 3 == CONCAT( path_of_odbc,
*0DBC.INT")
action OF file 3 IS open oid == TRUE
WHILE (NOT eof OF file 3)
BEGIN
read line OF file 3 == TRUE
END
write line OF file 3 := CONCAT( (",
project_name, *])
write line OF file 3 := CONCAT( “Driver=",
path_of_odbe, *SYSTEMVODBCIT16.DLL")
wmeﬁneOFﬁleJ = CONCAT{ “DBQ=",
project_name, “.MDB")
write line OF file 3 = CONCAT( "DefaultDir=",
current_path)
write fine OF file 3 := "FIL=Microsoft Access”
write line OF file 3 := “JetIniPath=msacc20.ini®
write line OF file 3 = “UID=Admin"®
write line OF file3 == *
sction OF file 3 IS close = TRUE
1
{ ——— add the new file to the general database
EXEC [Sodbc 2 SQL insert into Current_projects
(Project_name) values ( :domain.project_name )
END SQL
!
| —— make a batch file to bave & new database
action OF file 2 IS delete = TRUE
sction OF file 2 IS open aew = TRUE
write line OF file 2 := CONCAT( "copy °,
current_path, cnptymdb' current_path,
project_name, *.mdb 7)
write line OF file 2 = CONCAT( “copy “,
mm't)_pah. “empty.idb °, nnu_puh.pw;ea name,
*.Idb
action OF file 2 iS dose -~ TRUE
1
! - make a copy of the empty database
ACTIVATE °IPU, EXTERN, project.bat®
]
| —— connect the displzy to the window
output OF mein window =
NEW_project_selection_display
!

1°** end of method

END
ATTRIBUTE path_of_odbc STRING
ATTRIBUTE current_path STRING
ATTRIBUTE i NUMERIC
ATTRIBUTE tnt STRING
ATTRIBUTE get from general dstabase SIMPLE

WHEN CHANGED

BEGIN
1
'

EXEC 1Sodbc 2 SQL select distinct
(building_element) from {General-AB-attrb
designer]

END SQL INTO
GENERAL _Building_element

'
| oo the building ¢l that are already in
use

FOR (i= 1TO ber i OF navigat
Building element)

BEGIN

ber OF navigate Building el
-1
FIND GENERAL _Building_element
WHERE tuilding_element OF
GENERAL _Building el = building_el OF
Building element
WHEN FOUND
FORGET CURRENT
GENERAL_Building_clement
FIND END

END
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' .
visible OF get from genenal database window =

output OF get from general database window = sdd
'ﬁwmdnbmdhphy

1 %% end of method
END

ATTRIBUTE add component from _get from g J

GENERAL_building_element_attribute) = 100 THEN
BEGIN

!

! the following step is y as data

can not be got directly from access to this attribute
EJ(ECISod):ZSQLSH.ECI'

(Tinked_t :_of_building_el: ) from

[mmmw]

mmt._ﬂwldmg_m and
attribute_of_building_element =
:GENERAL _building_clement_attribute.sttribute_of_b

vilding_efement

END SQL INTO domain (ittt)
linked_sttribute_of_building_e}

GENERAL _building_clement_astribute ==

1

E)CECISOdb:ISQLl'NSERTIN’l’O[AB—

X ) (buildi

datsb SIMPLE
WHEN CHANGED
BEGIN

[Fi=1THEN
BEGIN
text OF message box 2 = “This Component
exists®

put up OF message box 2 == TRUE
END °

!

!
[Fi=2 THEN
BEGIN

!

1 *®°* create the datshese table with its id attribute
general stzement of sqi == CONCAT( "CREATE

TABLE [*, GENERAL _Building_component, ] (",

GENERAL_Building_componexs, *_id] TEXT(50)%")
EXEC i1Sodbe 1| SQL WITH general statement of

qIENDSQL

"""lddlhercsoflmihualolbmeduble

FOR (i= 1TO b OF naviga
GENERAL building element attributes)
BEGIN

i ber OF navigate GENERAL
element attributes = i
1 ***¢ ignore the antribute that has the _id of the
table
IF SEARCHSTR("_id",
antribute_of_building_element OF
GENERAL_building_element_stiribute) = 0 THEN
BEGIN
{ *0** nut the anributes in the database
general statement of sql := CONCATY{( “alter
table [°, building_elemem OF
GMALBmIdwg_dM']add[‘

thute_of building_el OF
GENERAL] ,_building_element_anribute, *] %)
[F atribute_type OF

GENERAL buildin(_dm suribute = “t* THEN
general statement of sqf = CONCAT(
general statement of sql, “TEXT (50).")
IF sttribute_type OF
GENERAL _building_element_stiribute = “n® THEN
general statement of sql := CONCAT(
8 I of sql, “Number.")
EXEC t50dbc | SQL WITH gesienal
statement of sq! END SQL
END
END

¢
1 **** add the antributes to the table [AB-atiribute-
designer] in the new project

FOR (ii= 1 TO ber i OF navigate

instance number OF navigate GENERAL
building element attributes == ii
IF CONF(linked_building_clement OF

lmihu_of_hulding_dem. attribute_type,
igning discipli - AT h
{inked _strrib

) values

o bding
{

:domain GENERAL _Building_component,
building _element_astribute attribute_of_ b

_buitding_element,:C ,_building_elemer_serri
bute.linked_strribute_of_b g_ck )
END
saL
END
ELSE
BEGIN

EXEC Sodde | SQL INSERT INTO (AB-
W](hﬂdm;_

Py

dum_duupﬁu) values

:domain. _Building_component,
R ,_building_element_sribute.stribute_of b

.type.

uvilding_element,

:GENERAL _building_element_stiribute.stiribute_type,

uﬂGENmAL) , building_element_attribute.designing_dis
ine

END
END
END

t
1 %¢® end of method

END
ATTRIBUTE retum from _get from genenal datsb
SIMPLE

WHEN CHANGED

BEGIN

!
EXEC 150dbe 1 SQL SELECT distinct

(building_element), graph_name from [AB-atribute-
desi

gner]
END SQL INTQ Building eiement
!
EXECLodbclSQLSElECTd&m
asilding of } rom [AB-arib 1
ENDSQLMOhnkdhuldmgdm

!
visible OF get from general dstabsse window ™=
ALSE

END
ATTRIBUTE add component and generaf rule
SIMPLE
WHEN CHANGED
BEGIN
i=0
FIND Building element
WHERE LOWCASE( building_element OF
Building element) = LOWCASE(
GENERAL _Building_component)
WHEN FOUND
i=1
WHEN NONE FOUND
im2
FIND END
1

§ s®*e creste the database table with its id attribute
genenal statement of gl = CONCAT( “CREATE
TABLE [*, GENERAL _Building_component, *] (",
GENERAL _Building_component, *_id] TEXT(50)).")
EXEC 1Sodbe 1 SQL WITH general statement of
sqlENDSQL

' "'“lddthemofmihuamthemeduhk
[o]

|“--mmmmum id of the

{F SEARCHSTR(®_id",
aaribae_of_building_element OF
GENERAL _building_element_anribute) = 0 THEN
BEGIN

| #¢*¢ put the atributes in the database

general statement of sql, “TEXT (50%;")
IF sttribute_type OF
GENERAL_building_element_antribute = "n” THEN
gemenal statement of sql - CONCAT(
J of sql, “Number,”)
EXEC (Sodbc 1 SQL WITH general
statement of sql END SQL
END

END
'
!""nddlhemibmcromznble [AB-strribute-

igate GENERAL
building element attributes ™= ii
IF CONF(linked_building_efement OF
GENERAL_building_clement_attribute) = 100 THEN
BEGIN

¥

4 seseee the following step is necessary as data

can not be got directly from scoess ¢o this attribute
EXEC 15odbe 2 SQL SELECT

(linked _stiribute; o(building_demm)ﬁm

‘GENERAL _|
uilding_element
END SQL INTO domain (tu1)
linked_stiribute_of_building_clement OF
GENERAL hnldmg_demeu wtribute ==un

EXBCISodbclSQLINSERTlNTO[AB—
igner]

N heailds 1.

LYPe.
dun;mq_duclpﬁne. liaked b\nldmg_demem.
linked_attribute_of_buildil ) vatues

.

(
:domain. GENERAL _Building_compooent,
‘GENERAL _buildiag_el _antrib ibute_of_b
uilding_clement,
.GENERAL buildi

1 1 Y

: ! . ! - fype,
‘GENERAL _building_clement_sttribute. designing_dis
cipline,.GENERAL _building_elememt_atiribute linked

_building_element,.GENERAL | hunlding_elemen atri
bute tinked_strribute_of_building_ )
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END
sQL
END
ELSE
BEGIN
EXEC 150dbc | SQL INSERT INTO [AB-
sttribute-designer] (building_element,
sttribute_of_ building_clement, arsibute_type,
md’?ﬂﬂm) values
:domain GENERAL _Building_component,
‘GENERAL building element_attribute stribute_of b
uilding_element,
.GB!EIAI. ,_building_element_attribute stiribate_type,
._building_clement_attribute designing_dis
cipline)
END
SQL
END
END
t
t *°=* Add the Genersl Rules

]

EXEC i50dbe 2 SQL. select * from {GENERAL-~
AB-general-cules] where building_clement =
:domain.GENERAL _Bui

.| component
END SQL INTO AB_general_rules

1

| *sees 44d the rules to the new project database

1

FOR. (ii== | TO number instances OF rules
navigate 2)
BEGIN
instance number OF rules mavigate 2 ™= ii
EXEC 15odbc | SQL INSERT INTO [AB-

INSTANCE border ! [SA border
WlTHlylelSdudoI!

WITH background color == 192,192,192
WITH filt coloc := 0,0,128

WITH highlight color == 0,0.0

WITH shadow color = 0,0,0

WITH location = 5,5,16S,100

WITH background color = 192,192,192
WITH 6ill color = 192,192,192

WITH highlight color = 255,255.255
WITH shadow color o= 128,128,128
WITH location = § 40,420,135

INSTANCE border 3 ISA border

WITH background color = 192,192,192
WITH fill color == 192,192,192

WITH highlight color := 255,255,255
WITH shadow color ;= 128,128,128
WITH location = 5,140,500,410

INSTANCE border 4 ISA border

WITH beckground color = 192,192,192
WTTH fill color = 192,192,192

WTTH highlight coloc = 255,255,255
WITH shadow color = 128,128,128
WTTH location = 15,295,490,400

INSTANCE border 5 ISA border

WITH background color = 192,192,192
WITH fill color := 192,192,192

WITH highlight color := 255,255,255
WITH shadow color == 128,128,128
WITH location == 5,40,595,245

INSTANCE border § invisible ISA border

WITH background color = 192,192,192
WTTH fill color ™= 192,192,192

WITH highlight color == 255,255,255
WITH shadow color = 128,128,128
WITH location ™= 0,0,0,0

INSTANCE border 7 invisible2 ISA border

WITH beckground color = 192,192,192
WITH 6 color = 192,192,192

WITH kighlight coloc = 255,255.255
WITH shedow color := 128,128,128
WITH location = 0,0,0.0

INSTANCE border 8 ISA border

WITH background color = 192,192,192
WITH 6ill color = 192,192,192

WITH bighligit color == 255,255,255
WITH shadow color = 128,128,128
WITH location == 5,50,250,395

INSTANCE border 9 ISA border
WITH style LS edit control
WTTH perspective IS in
WTTH border width := |
WITH background color = 192,192,192
WITH fill color == 192,192,192
WITH highlight color -= 255,255,255
WITH shadow color := 128,128,128
WITH locatioa := 253,50,500.395

INSTANCE border 10 ISA border
WITH style IS group
WTITH perspective IS in
WITH border width ™= 1
WITH background color ™ 192,192,192
WITH £l color = 192,192,192
WITH highlight color := 255,255,255
WITH shadow color == 128,128,128
WITH location == 545,175,415

INSTANCE border 11 ISA border
WITH myle IS group
WITH perspective IS in
WTTH border width := |
WITH background color ™= 192,192,192
WTTH £il color == 192,192,192
WITH highlight color = 255,255,255
WITH shadow color = 128,128,128
WITH location := 180,45340, 415

INSTANCE border 12 ISA border

WITH background color =~ 192,192,192
WITH fill color == 192,192,192

WITH highlight color == 255,255,255
WITH shadow color := 128,128,128
WITH location ;= 345,45,500,355

INSTANCE border 13 ISA border
WITH style IS shadow

Wl'l'Hb-:kawndcobr‘ 192,192,192
WITH filt color == 0,0.128

WITH highligit color == 0,0.0

WITH shadow color == 0,0,0

WITH location ™= 5.5,165.75

INSTANCE border 14 ISA border
WITH style IS shadow
‘WITH perspective IS in
WITH border width == 4
WITH background color = 192,192,192
WITH £t color 7= 0,0,128
WITH highlight color == 0,0,0
WITH shadow color == 0,0,0
WITH location == 10,5,170,60

INSTANCE border 15 ISA border

WITH color == 192,192,192
WITH fill color = 192,192,192

WITH highlight color = 255,255,255
WITH shadow color = 128,128,128
WITH location := 5,40,490,400

INSTANCE border 16 ISA border

WITH background color == 192,192,192
WITH fill color == 192,192,192

WITH highlight color -= 255,255,255
WITH shadow color = 128,128,128
WITH location := 10,45,485,395

INSTANCE border 17 ISA bocder

WITH beckground color = {92,192,192
WITH fill color == 192,192,192

WITH highlight color == 255,255,255
WITH shadow color == 128,128,128
WITH location ™ 20,55.475,195

INSTANCE border I8 ISA border

WITH background color == 192,192,192
WITH 6ill color = 192,192,192

WITH highlight color := 255,255,255
WITH shadow color = 128,128,128
WITH location == 20,205,475,345

INSTANCE border 19 ISA border

WTTH background color == 192,192,192
WITH fill color ™= 192,192,192

WITH highlight color == 255,255,255
WITH shadow color == 128,128,128
WITH location := 5,40.490,400

INSTANCE border 20 ISA border

WITH background color == 192,192,192
WITH fill color ™ 192,192,192

WITH highlight color == 255,255,255
WITH shadow color = 125,128,128
WITH location := 10,45,485,395

INSTANCE border 21 ISA border

WITH background color == 192,192,192
WITH fill color == 192,192,192

WITH highlight color = 255,255,255
WITH skadow color = 128,128,128
WITH location := 20, 110,240,385

INSTANCE border 22 ISA border
WITH style IS picture frame
WITH perspective IS in
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WITH border width := 3

WITH background color = 192,192,192
WITH £l color == 192,192,192

WTTH highligit color -~ 255,255,258
WITH shadow color = 128,128,128
WITH location == 255,110,475.320

INSTANCE border 23 ISA border
WITH ntyle IS picture fame
WITH perspective IS in
WITH border width == 3
WITH background color == 192,192,192
WITH fill color := 0,128,128
WITH highlight color ™= 255,255,255
WITH shadow color = 128,128,128
WITH location = 20,55.475,100

WITH beckground color = 192,192,192
WITH 6l color = 192,192,192

WITH highlight color == 255,255,255
‘WITH shadow color == 128,128,128
WITH location = 5,40,415.340

WITH background color = 192,192,192
WITH fill color = 192,192,192

WITH highlight color = 255,255,255
WITH shadow color = 128,128,128
WITH location = 10,45.410,335

INSTANCE edit table columa 1 ISA edit table column
WITH attachment ™= sttribute_of,_building_element
OF building_clement_astribute

WITH heading label ==
“autribute_of_building_element®

WITH width =70

WITH justify IS left

'WITH pen color (1 ] = UNDETERMINED
WITH fil! color {1 ] == UNDETERMINED

INSTANCE odit table column 2 ISA edit table column

INSTANCE edit table column 3 [SA edit table cob

INSTANCE 1Sodbe 2 I1SA ISodbe

WITH data source == "genersi®

WTTH connection prompting :~ FALSE
WITH auto commit = TRUE

WITH append := FALSE

WITH default ervor handling == TRUE

INSTANCE [Sodbe 3 ISA ISodbe
WITH connection prompting -~ FALSE
WITH auto commit == TRUE
WITH append = FALSE
WITH defsuk ervor handling := TRUE

INSTANCE box | ISA message box
WITH title *= "Waming Message®

WITH text = “Are you sure that you want to
DELETE the current buildiag compooent®
WITH modal style IS sys modal

WITH icon IS questioa

WITH button S yes no

WITH defaukt button IS cne

INSTANCE ge box 2 ISA ge box
WITH title ™ "INPUT ERROR"

WITH modal style IS app modal

WITH icon IS stop sign

WITH buttosn 1S ok

WITH defauk button IS one

INSTANCE message box 3 [SA message box
WITH title := “Waming Message”
WITH text = *Are you sure that you want to
m&wmm

Wl'l’HmodllxyhlSsylmdal

INSTANCE navigate | ISA navigate
WITH class attach = building_el ib

INSTANCE rules navigate 2 ISA navigate
WITH class artachment ™= AB_general_rules
INSTANCE nmavigate Building ek ISA

- ne

Wrm&nmm'mudm

L oy

INSTANCE navigate menus_group_items ISA navigate
WITH class sttachment = Menus_group_items

INSTANCE navigate building el ib 1SA
navigate
WITH class attach = building_el ib

INSTANCE
ISA navij

WITH antachment = designing_discipline OF
building_element_attribute

‘WITH heading label ;= “designing discipline”
WITH width = 70

WITH justify IS left

WITH pen color {1 ] = UNDETERMINED
WTTH fill color [1 } = UNDETERMINED

INSTANCE edit tabie column 4 ISA edit table column
WITH attachment = linked_building_element OF
building_element_attribute

WITH heading labei := “linked_building_element®
WITH width == 70

WITH justify IS left

WITH pen color (1 ] := UNDETERMINED

WITH (il color {1 ] = UNDETERMINED

INSTANCE edit table column § ISA edit table column
WITH sttachment =

linked_attribute_of building_element OF

buildmg_dm unibuu

WITH 6ll color [1 ] :~ UNDETERMINED

INSTANCE [Sodbc 1 ISA 1Sodbe
WITH connection prompting = FALSE
WITH auto commit = TRUE
WITH append ™ FALSE
WITH default error handling := TRUE

WITH class sttachment =
GENERAL_Building_element

INSTANCE navigate GENERAL building el
anributes ISA navigate

WITH class sttachment =

GENERAL _building_elemenz_aaribute

INSTANCE the application ISA spplication
WITH unknowns fail = TRUE
WITH threshold == 50

Wrermnngylsﬁnﬁm

lNSl’ANCEcohmllSAoohmn

WITH = auribute_of, building_el
OF building_element_attribute

WITH width := 160

WITH justify IS left

WITH wordwrap == TRUE

WITH heading label = *Attribute®

WITH hesding justify IS heading center

WITH heading wordwrap ™= TRUE
INSTANCE column 2 1SA column

WITH atachment == :_type OF
building_element_anribute

WITH width = 40

WITH justify IS left

WITH wordwrap := TRUE
WITH heading tabel := “Type*

INSTANCE column 4 ISA columa

WITH beading label := *Linked
Building
Component*
WITH heading justify IS heading center
WITH heading wordwrap == TRUE
INSTANCE columa § ISA columa
WITH stachment ;=
linked_attribute_of_building_clement OF
hn‘ldi:‘_dcnec
WITH width == 160

Wm{dd-ychqu:-FAlSE

WITH items [10 ] == pushbutton 35
WITH fill color = 192,192,192
WITH menus [! ] := UNDETERMINED

INSTANCE config ISA display
WITH wait := FALSE

WITH delay changes := FALSE

WITH items (1 ] = textbox 2

WITH items {2 ] = border 2

WITH items [3 ] =listhox t

WITH items {4 ] = vaksebox |

WITH items {S ] = textbox 3

WITH items [6 ] = textbox 4

WTTH items (7 ] :=border 3

WITH items (8 ] := listbox 2

WTTH items [9 ] == textbox §

WTTH items (10 ) ™= valuebox 2

WTTH items (11 ] ™ border 4

WITH items [12 ] = textbox 6

WITH items [13 ] == radicbutton group 2
WITH items (14 ] :» UNDETERMINED
WITH items (15 ] = textbox 7

WITH items (16 ] == prompebox |
WITH items [17 ] == textbox 8

WITH items {18 ] -= pushbuttoa 3
WITH items [19 } = pushbutton 4
WITH items {20 ] := UNDETERMINED
WITH items [21 ] := listbox 3

WITH items [22 ] == textbox 9
WITH items [23 ] == listbox 4
WITH items (24 ] := valuebox 3
WTTH items [25 ] := valuebox 4
WITH items [26 ] = textbox 10
WITH items (27 } ™ textbox 11
WITH items (28 ] == valuebox §
WTTH items (29 ] := valuebox 6

WITH items [30 ] := textbox 12
WITH items [31 ] = toabox 13
WITH items [32 ] = puthbution §
WITH items [33 ] := pushbutton 6
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WITH items [37 ) ~= pushbution 15

WTTH items [33 | = UNDETERMINED
WITH items {39 ] -= border 6 invisible
WITH kems (40 ] == 2 invisible
WITH items (41 ) == texthox 17 iavisible
WITH items (42 ] = pushbution 10 invisible
WITH items [43 ] ==

WITH items [44 | == pushbutton 11 invisible
WITH iterns [45 ]} = border 7 invi

WITH items [46 ] == 3 invisible2
WITH items {47 ] == textbox 18 nvisible2
WITH isems (48 ] ~ textbox 19 tavisible2
WITH items {49 ] := pushbution 12 invisible2
WITH items (50 ] ==

WITH iterns (S1 ) =

WITH items [S2 | == pushbutton 16 iavisible2
WITH items [53 ] := pushbutton 26 invisible2

WITH items [SS | == textbox 64
WITH fill color == 192,192,192
WITH menus {1 ] = UNDETERMINED

INSTANCE atiributes table display ISA display
WITH wait := FALSE
WITH deley changes := FALSE

wm!m[S]‘UNDEIERMINED
WITH tems (6 ] =
wrmmmﬂn.m.m
WITH menus [1 ] ;=

INSTANCE Genenal rules display ISA displsy
WITH wait == FALSE
WITH delay changes = FALSE

WITH items {26 ] := valuebox 11
WITH items {27 ] == radiobutton group 3
WITH items {28 | == textbox 31

WITH items {29 ] ==

WITH tems [30 ] = pushbution 23
WITH items [31 ] ==

WITH items [32 ] .=

WITH items [33 ] = textbox 33

WITH items {34 ] := promptbox 7
WITH items [35 ] := textbox 69

WITH items [36 ] == promptbox §
WITH items [37 ] == textbox 70

WITH items (38 ] == valuebox 8
WITH fill color ™ 192,192,192

WITH menus (1 ] = UNDETERMINED

INSTANCE Menus display ISA display
WITH wait := FALSE

WTTH delsy changes ;= FALSE
WITH items (1 ] := bocder 12

WITH items {2 ] = border 11

WITH items (3 ] -= border 10

WITH items [4 ] ;= textbox 34

WITH items [$ ] = ligbox 8

WITH items [6 ] == textbox 36

WITH ems (7 ] := listbox 9

WITH items [8 ] == textbox 37
WITH items {9 ] == pushbutton 27
WITH #tems (10 | := listbox 10
WITH items {i1 ] - texabox 38
WITH items (12 ] ™ valuebox 13
WITH items (13 ] ™ textbox 39
WITH items {14 ] := textbox 40
WITH #tems [15 ] -~ pushbutton 28
WITH items {16 ] ;= pushbutton 29
WITH items {17 ] ™ valuebox 14
WITH items (18 ] == pushbutton 30
WITH items (19 ] := pushbutton 31
WITH items (20 ) == pushbutton 32
WITH items [21 ] :~ valuebox |5
WITH items {22 | := promptbox 8
WITH items [23 ] :~ textbox 41
WITH items {24 } = textbox 42
WITH fill color := 192,192,192
WITH memus {1 ] := UNDETERMINED

INSTANCE CURENT_projecs_start_display ISA
display

WITH wait == FALSE

WITH delay changes := FALSE

WITH items [1 ] == border 1

WITH items {2 ] -= UNDETERMINED
WITH items (3 ] = UNDETERMINED
WITH items (4 } == UNDETERMINED
WITH items (S ] =~ UNDETERMINED
WITH items (6 ] ™ textbox 43

WITH itemns (7 ] == textbox 44

WITH #tems (8 } ™ pushbutton 33
WITH itemns {9 ] ™ flistbox 11

WITH items (10 ] = pushbutton 37
WITH fill color ™ 192,192,192

WITH menus [1 ] = UNDETERMINED

INSTANCE NEW_project_start_dispisy ISA display
WITH wait == FALSE
WITH delay changes := FALSE
WITH items (1 ] = border |

‘WITH fill color = 192,192,192
WITH menus (1 ] := UNDETERMINED

INSTANCE CURENT _project_selection_displzy ISA
duplay
WITH wait :~ FALSE

K 6
WITH fill color == 192,192,192
WITH menus [ ] = UNDETERMINED

INSTANCE NEW _project_selection_display ISA
display
WITH wait := FALSE
WITH delay changes := FALSE
WITH items {1 ] == border |
WITH items [2 ] := iabox 49
WITH items {3 ] == pushbutton 39
WITH items {4 ] ™= pushbutton 40
WITH items (S ] ™ pushbutton 41
WITH fill color == 192,192,192
WITH menus {1 ) = UNDETERMINED

INSTANCE NEW from another project display 1ISA
display

WITH wait := FALSE

WITH delay changes == FALSE

WITH items [ ] == border 13

WITH items (2 ] =~ UNDETERMINED

WITH items [3 ] = texabox 50

WITH items {4 ) == textbox 51

WITH items {$ ] ™ listhox 12

WITH (ill color == 192,192,192
WITH menus (1 ] := UNDETERMINED

INSTANCE NEW from components display ISA

display

WITH wait == FALSE

WITH delay changes = FALSE

WITH items [1 ] == border (S

WITH items {2 ] ™ border 16

WITH items (3 | = border 17

WITH items [4 ] ™ border 18

WITH iems (S ] := textbox 53

WITH ttems [6 ] ™= listbox 13

WITH itemns [7 ] = textbox S4

WITH iterns [8 ] == valuebox 16

WITH items {9 ] = textbox §5

WITH itenss (10 ] := UNDETERMINED
WITH iteons (1] } = UNDETERMINED
WITH iterms [12 ] == listbox 14

WITH tems {13 ] = textbox S7

WITH £ill color = 192,192,192
WITH memus (1 ] == UNDETERMINED

INSTANCE NEW from systems display [SA display
WITH wait = FALSE

WITH delsy changes := FALSE
WITH itena {1 ] == UNDETERMINED
WITH items (2 ] == UNDETERMINED
WITH items [3 | = UNDETERMINED
WITH items [4 ] ~ UNDETERMINED
WITH itenss [$ | = UNDETERMINED
WITH items {6 ] :» UNDETERMINED
WITH items {7 ] := UNDETERMINED
WITH items {8 ] = UNDETERMINED
WITH items {9 ] == textbox 58

WITH items {10 ] == border 19
WITH items (11 ] = border 20
WITH iters [12 ] = border 21
WITH items (13 ] == border 22
WITH iterms [ 14 ] == textbox 59
WITH itemns [15 ] := textbox 60
WITH items [16 ] = textbox 61
WITH itexns {17 ] == valuebox 17
WITH items {18 ] := textbox 62
WITH items {19 ] ™ valuebox 18
WITH items {20 } = imbox 1S
WITH iterss {21 ] ;= listbox 16
WITH itemms {22 | == pushbutton 49
WITH items [23 ] == pushixstton S0
WITH iterns (24 ] ™= border 23
WITH #tems (25 ] ™ textbox 63
WITH items {26 ] = listhox 17
WITH iteens {27 | -= pushbuttoa 51

WITH fill color == 192,192,192
WITH mesus {1 | ;= UNDETERMINED

INSTANCE add from general database display ISA
& b
WITH wait ~= FALSE

WTITH items [17 ] ™ textbox 67

WITH items [18 ] := textbox 68

WITH items {19 ] 7= pushbutton 3
WITH items {20 ] == pushixtton 54
WITH iwems (21 ] := pushbutton $5
WITH fill color := 192,192,192

WITH menus [1 ] == UNDETERMINED

INSTANCE file | [SA file
WITH filename := “project.ini®
WITH shared := FALSE
WITH default error handling = TRUE

INSTANCE file 2 ISA file
WITH filename ™ "project.bat®
WITH shared = FALSE
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WITH defauk eqror handling - TRUE

INSTANCE file 3 ISA file
WITH shared = FALSE
WITH defauk error handling := TRUE

INSTANCE limbox | ISA listbox

WITH show current instance - TRUE

WITH source == building_element OF Building
element

WITH destination ™ building_clement OF
current,

_data
WITH focation = 16,71,210,95

INSTANCE listbox 2 ISA Estbox
WITH show current instance = TRUE

WITH location = 16,171,235,240

INSTANCE listbox 3 ISA listbox

WITH show current inntance == TRUE

WITH source = building_element OF Linked
building efemenmt

WITH destination ™= linked_building_element OF
carent_data

WITH location -= 25,320,235,345

INSTANCE fimbox 4 ISA listbox
WITH show current instance = TRUE
WITH source := stribute_of_building_element OF
Linked element astribute
WITH destination =
linked_sttribute_of_building_element OF current_data
WITH location == 25,365,235,390

INSTANCE listbox § ISA listbox

WITH show current instance == TRUE

WITH source := building_clement OF Building
clement

WITH destination ™= building_clement OF
Current_ruls_data
Wﬂ?!bmu'-mnm,”

INSTANCE fistbox 6 ISA listbox
WITH show current instance = TRUE
WITH source := attribute_of_building _element OF
building_delm attribute
WITH destination ™ attribute_of_building_element
OF Currene_rule_data
Wl'l'l'{loanon'-zss 120,489,144

INSTANCE listbox 8 ISA [istbox
WITH show current instance = TRUE

_manipulation_
WITH location ™ 16,91.165315

INSTANCE listbox 9 ISA [istbox

WITH show current instance == TRUE
WITH source := label OF Menus_group
WlTHdumm'-anu _menu_group OF
Menus_mani| _data

\V'ITHlocum =185 90,335,205

INSTANCE listbox 10 ISA fistbox

WITH show current instance = TRUE

WITH source == label OF Menus_group_items
WITH destination ™ axrent_mem_B_comp OF
Menus_manipulation_data

WITH location = 350,90,495.255

INSTANCE listbox 11 ISA linbox .

WITH show current instance == TRUE

WITH source == project_ mmeOFCmm_pto,eas
WITH destination ™= project_name

WITH location := 11,140,160,165

INSTANCE listbox 12 ISA fistbox

WITH show current instance = TRUE

WITH source = project_name OF Current_projects
Mmdm-m_pmiea_mmeOF
NEW_to_make a_new

Wrmbalm'lo.% 160,115

INSTANCE listbox 13 ISA listbox
WITH show current instance := TRUE

WITH source := building_ek
element

WITH destination :» building_clement OF
NEW_to_make_s_new_project
Mﬂ{bﬂm‘]i”d&.lw

OF Building

INSTANCE libox 14 ISA listbox

WITH show current instance ™= TRUE

WITH source ™= sttribute_of. building_element OF
building_element_stiribute

WITH location ™= 115,255.460,330

INSTANCE lisbox {5 ISA fistbox

WITH location == 30,150,230,270

INSTANCE listhox 17 ISA fistbox

WITH show current instance = TRUE
WITH source == discipline OF
NEWdup disciplines

WITH & ion := design_discipline OF
NEW_to_meks_s_new_project

WTTH location = 265,65,460,87

INSTANCE listhox 18 ISA listbox
WITH show current instance := TRUE

GENERAL _Building_component
WITH location ™= 21.76,400,160

INSTANCE listbox 19 ISA listbox

WITH show current instance == TRUE

WITH source == sttribute_of_building_element OF
GENERAL _building_element_sttribute
WITH location ™ 110,205,400,280

INSTANCE menu c_Foundation ISA menu
WITH label ™ "Foundation®
WITH items (1 ] == UNDETERMINED

INSTANCE menu c_Floor ISA menu
WITH label := “Floor”
WITH items { | ] = UNDETERMINED

INSTANCE menu ¢_Wall ISA menu
WITH label ™= "Wall®
WITH items (1 | == UNDETERMINED

INSTANCE menu ¢_Roof ISA menu
WITH labei = “Roof”
WITH items {1 ] = UNDETERMINED

INSTANCE menu ¢_Opening ISA menu
WITH label := *Opening®
WITH items (1 } = UNDETERMINED

INSTANCE menu c_Protection ISA menu
Protection®

INSTANCE menu c_Special ISA menu
WITH label == *Special®
WITH items (1 ] = UNDETERMINED

INSTANCE menu ¢_Finishing ISA menu
WITH label ;= “Finishing"
WITH items (1 ] == UNDETERMINED

INSTANCE menu ¢_Mechanical ISA menu
WITH label = "Mechanical®
WITH items (1 ] = UNDETERMINED

INSTANCE menu c_Electrical ISA memu
WITH label := “Elactricai®
WITH items (1 ] == UNDETERMINED

INSTANCE menu c_Pier ISA menu
WITH labe] := “Pier”
WITH items {1 ] ;= UNDETERMINED

INSTANCE mems ¢_Wood_Pier_Foundation ISA

menu
WITH label := "Wood_Pier_Foundstion®™
WITH items (1 ] -= menu item

¢_Circuiar_Wood_Pier_Foundstion

INSTANCE menu 13 1SA menu
WITH label ™= “menu 13°
WITH items [1 ] = mems item |

INSTANCE menu item 1 ISA menu item
WITH label ™ “menu item 1*
INSTANCE menu item
¢_Circular_Wood_Pier_Foundation ISA menu item
WITH label ™ *“Circular_Wood_Pier_Foundation®

INSTANCE promgtbox | ISA promptt

WITH show aurrent = TRUE

WITH satachment ™ graph_name OF Building
element

WITH location = 100,100,210,128

INSTANCE prompthox 2 invisible [SA promptbox
WITH pea color = 255,255,255
wrmmw-oo.zss

INSTANCE p xhox 3 i
wnnyum-zss.zss.zss
wrmsnwbrvo_o.zss

WITH show current = TRUE
WITH attachment == pew_attribute_came
WITH location ™= 0,0,00

INSTANCE promptbox. 4 ISA prompthox
WITH pen color == 255,0,0

WTTH il color = 255,255,255

WITH font ™ “System*

WITH justify IS left

WITH frame := TRUE

WITH scrofl := TRUE

WITH show current == TRUE

WITH attachment := cause_of_the_effect OF
AB_genenal_rules

WITH location ™= 15,230,240,275

INSTANCE p box S ISA promped
W!'!'Hpencolor-zssoo
WTTH fill color := 255,255,255
WITH font = *System"

WITH justify IS center

WITH frame == TRUE

WTTH show current == TRUE
Wrerd\m-pemun change OF

AB_general_rules
WITH location == 11G,55,155,30

INSTANCE promptbox 6 ISA prompeh
WITH pen coloc == 255,0,0
WITH fill color := 255,255,255

WTITH strachment := result_in_major_modification
OF AB_general_rules
WITH location := 190,295,240,320

INSTANCE promptbox 7 ISA promptb
WITH pen color := 255,00
WITH il color = 255,255,255
WITH font .= "System®
WITH justify IS center
WITH frame := TRUE
WITH show current := TRUE
WITH antachment ;= rule_ignored OF
AB_genenal_rules
WITH location = 190,345,240,370
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INSTANCE promptbox 8 ISA p b
WITH pen color :» 128,0,0
WlTHmlcobt -255.255.155

WITHMISW

WITH fame = TRUE

WITH show aurent = TRUE
Wl'ﬂ'lmdlnen'-ucw r_oame_of_menu_group OF
Menus_mani

\Vm{bm-lISJOOJJSJZS

INSTANCE thox 9 ISA th

| ¥ L4 v

WITH stachment ™= peoject_name
WITH location = 10,135,160,165

INSTANCE pushb 1 ISA pushb

WITH lsbel = “Building Components®

WITH sttribute sttachment == Building Components
WITH location == 10,105,160,130

msrmcsmmzmw

WITH label = “EXIT*

WITH utribute sttachment ™= exit OF spplicatioa
WITH location = 10,185,160,215

INSTANCE pusht 10 invisible ISA pushb

WITH atribute attachment := done of new component
WITH location = 0,0,0,0

INSTANCE pushbution 11 invisible ISA pushb

WITH labei == “Cance{® .
WITH locatioa = 0,0,0.0

lNSTANCEpmhbunon 12 invisible2 ISA pushbution
WITH label = *Done’

WITH attribute attacianent := done of new attribute
WITH location = 0,0,0,0

INSTANCE pushb 13 invisible2 ISA pushb
WITH label ™ “Next Artribute”

WITH stribute stachment := next new attribute
WITH location := 0,0,0,0

INSTANCE plnlwlmon 14 ISA pushbutton
WITH label ™= “Delete’
WITH location ;= llOJSO.ZJS,TIO

INSTANCE pushb
WITH label ™= “New*
WITH location = 180,270,235,290

15 ISA pushb

INSTANCE pushb 16
WITH label = “OK"
WITH attrit h
WITH locatioa ;= 0,0,0,0

isible2 ISA hh
¥

= ok of attribute name

INSTANCE pushb 17 ISA pushb
WITH label := “General Rules®

WITH antribute attachment := General Rules
WITH location := 10,165.160,190

INSTANCE pushb
WITH labef -~ "Firn"

18 §SA pushb

WITH attribute antachment = action OF rules
mavigate 2 IS first
WITH location := 400,240,490,265

19 ISA pushb

mmm~mosmms
Wl‘ﬂllocaﬁoa:-m.zss.lw,m
INSTANCE pushb 20 ISA pushb

WITH label := *Previous®
WITH attribute attachment = action OF cavigate IS

WITH location ;= 400,290,490.315

INS!‘ANCEMWZI ISA pushbutton
WITH labef = “Last'

WITH sttribute atachment ™= action OF ravigsate IS
last

WITH locatioa := 400,315,490,340

INSTANCE pushb
WITH label := "END"
WITH atisibute antachment ==
back_to_current_project_display
WITH location ™= 280,400,480,425

INSTANCE pushbutton 23 ISA pushbutton
'WITH label = "Update Rule”

WTTH atrribute sstachment = update rule
WITH location := 30,400,230,425

INSTANCE pushb 24 ISA pushb
WITH label = “New Rule®

WITH strribute attachment := new rule
WITH location = 400,355,490,330

22 ISA pushb

INSTANCE 25 ISA
WITH location := 10,10,21035

isible2 ISA pushb

back_to_cument_project_display
WITH location = 345,360,500.415

INSTANCE pushb 28 ISA pushb

WITH label == "Add to the Meas Group®

WITH attribute attachment = add build comp OF
Meous_manipulation_data

WITH location == 10,185,170,410

INSTANCE pushb 29 ISA pushb

WITH label ;= *Del. Component”

WITH attribute attachment == delete build comp OF
Menus_manipulation_data

WITH location = 350,325,495,350

INSTANCE pushb 30 ISA pushb

WITH label = "Add A Menu Group®

WITH attribute attachment ™ add menu group OF
Menus_maripulation_data

WITH location := 185,360,335,38S

INSTANCE pushb 31 ISA pushb
WITH iabel := *Delete Menu Group®

WITH location == 185,260,335.285
lNSl‘ANCEpmhhmnn 321SA pushbnmou

Menus_manipulation_data
WITH location = 185,385,335.410

INSTANCE pushbutton 33 ISA pushb
WITH labe] = "EXIT~
WITH aurit chment := exit OF appli

WITH location := 10,195.160,220

INSTANCE pushb 34 ISA pushb
WITH label ™= "New Project®
WITH atribute attachment = New_pcoject
WITH display sttachment :=
N'Ew_ptqea ;_display

WITH location == 10,105,160,135

INSTANCE pushb

35 ISA pushb

display
locatioa ™= 10,145,160,175

msrmcswwmuls.\mm
WITH label = *EXIT®

WITH attsibute sttachment = exit OF application
WITH location := 10,195,160,220

INSTANCE pushb
WITH label == “OK*
WITH locatios ™= 10,170,160, 195

37 ISA pushb

INSTANCE pushb
WITH label = “OK"
WITH location == 10,170,160,195

38 ISA pushb

INSTANCE pushb 39 ISA pushb
WITH label = “from Another

Project®
Wm{ﬁhym:-mﬁm‘m

project displsy
WITH location := 10,105,160, 140

INSTANCE pushbutton 40 ISA pushbutton
WITH hbel = “from Systems®
WITH h = from sy OF
NEW_to_make_s_new_project
WITH location := 10,145,160,180

INSTANCE pushbutton 41 ISA pushbunion
Wl'l'Hl.lbel'-' Components®
h = from OF

NEWlomuuew_prona -
WITH locatioa == 10,185,160,220

INSTANCE pushbutton 42 ISA pushbution
WITH fabel ==
WITH locatioa = 10,120,160,145

INSTANCE pushb 43 ISA pushb
WITH labet == Gen. Rules®
WITH location := [0,145,160,170

INSTANCE pushbutton 44 ISA pushbutton
WITH labe} = “Config. Menus®
WITH location == 10,170,160,195

INSTANCE pushbutton 45 ISA pushbutton
WITH labef = "Back®

WITH display attachment =
NEW_project_selection_display

WITH location ™ 10,195,160,220

INSTANCE pushbutton 46 ISA pushb
WITH label = *OK"
WITH atirit timent = from systems OF

NEW_to_make_a_new_project
WITH location := 20,195,160,220
INSTANCE pushb 47 ISA pushb
WITH label == "Add selected compoaent to the new
project”
WITH aatrib h = add comp to the
new project OF NEW_to_make_s_new_project
WITH location = 20.355.335,380

INSTANCE pushbutton 48 ISA pushbution
WITH label = "Finish*
WITH attribute sttachment = finish components of
the new project OF NEW_to_make_s_new_project
WITH location = 345,355,475,320

INSTANCE pushbuttoa 49 ISA pushbutton

WITH label := *Add to the new project®
wmmm-.«mmum
project OF NEW_to_make_a_new_project

WITH location = 255,330,475,355

INSTANCE pushbutton 50 [SA pushb

WITH label := “Finish*®

e AFmed Mokhtar , Ph.D Thesis .....203



WITH attribute stischment = finish systems of the
new project OF NEW_to_make_s_new_project
WITH location == 255360475385

INSTANCE pushb 51 ISA pushb

WITH fabel == “Ignore highlighted compon.*
WITH sttribute sttachment = ignore highlighted
component OF NEW_to_make_s_new_project
WITH location ™= 265,285,465.310

INSTANCE pushb
WITH label ==~ *
WITH sttribute sttachment = get from general

database
WITH location = 425.40,500.85

INSTANCE pushbution 53 ISA pushbutton
WITH labef =~ *Add the Component”

WITH attribute sttachment = add component from
_get from general datab

WITH location = 20,285,215,305

$2 ISA pushb

datab
WTTH location == 21 5,285,400,105

INSTANCE pushbutton 55 ISA pushbution

WITH label == "Add the Component and its related
General Rules *

WITH attribute atachment ;= add component snd
general rule

WITH location ;= 20,305,400,328

INSTANCE radicbutton group 1 ISA radiobutton

group
WITH pen color = 0,00
WITH fill color == 192,192,192
WITH fame ™= TRUE
WITH group label == **
WITH show current = TRUE -
WITH attachment = discipline OF input data
WITH location == 235,145,355,295

INSTANCE radicbution group 2 ISA radiobutton

group
WITH peat color = 0,00
WITH il color = 192,192,192
WITH fame := TRUE
WTTH group label = “attribute type®
WITH show current == TRUE
WITH attachment = sttribute type OF input data
WITH location == 355,145,495 225

INSTANCE nadiobuttoa group 3 ISA radiobution

group
WITH pen coloc =0,0,0
WITH £l color == 192,192,192
WITH frame ™= TRUE
WITH group labef = **
WTTH show aurrent == TRUE
WITH sttachment := discipline OF input data
WITH location := 260,220,395,38S

INSTANCE table 1 ISA table

WITH location ™= 10,45,590,240

INSTANCE textbox | ISA textbox

WITH pen color := 255,255,255

WITH filt color := 0,0,128

WITH justify IS center

WITH foet = “Times New Roman®

WITH font style IS bold, italic, undertine CF FALSE,
strikeout CF FALSE

WITH font size == 12

WITH text == “CONFIGURATION
MODULE®

WITH location = 10,30,155.80

INSTANCE textbox 2 ISA textbox

WITH pen color -~ 255,255,255

WITH fill color = 128,0.0

WITH justify IS center

WITH font -= “Times New Roman®

WITH font style LS bold, italic CF FALSE, underfine
CF FALSE, strikeout CF FALSE

WITH fout size == 12

WITH location = 5,5,420,35

INSTANCE textbox 3 ISA textbox
WITH pen coloc := 0,0.255
WITH fill color == 192,192,192
WITH justify IS left
WITH font ;= "System*
WITH text ;= “List of Building Compooents”
WITH iocation := 15,50,205,70

INSTANCE texibox 4 ISA textbox

WITH pen color = 0,0.255

WITH fill color == 192,192,192

WITH justify IS left

WITH foat == “System®

WITH text = *Current Buiiding Components*
WITH location ™ 215,50,410,70

INSTANCE textbox S ISA vextbox

WITH pen color = 0,0,25S

WITH £l color ™= 192,192,192

WITH justify IS left

WITH font ™= "System®

WITH text == “Building Comep Artributes®
WITH Jocation == 15,150,220,170

INSTANCE textbox 6 ISA textbox
WITH pen color = 0,0,25S

WITH location = 15,240,130,260

INSTANCE textbox 7 ISA textbox
WITH pen coloc = 0,0,255
WTTH fill color = 192,192,192
WTTH justify IS left
WITH font = *System”
WITH text := “Select Linked Component”™
WITH location == 25,300,225.320

INSTANCE textbox 8 [SA textbox
WITH pen color = 0,0,255
WITH fill color = 192,192,192
WITH justify IS left
WITH font = *System*

WITH text ™ *Graph name”
‘WITH location == 15,165,100,125

INSTANCE textbox 9 ISA textbox
WITH pen color ™= 0,025
WITH fill color ™ 192,192,192
WITH justify IS left
WITH foat = *System®
WITH text ~= "Select Linked Attribute”
WITH location = 25,345,185.365

INSTANCE textbox 10 ISA textbox
WITH pen color = 0,0.255
WITH fill color = 192,192,192
WITH justify IS left
WITH font == *System®
WITH text : “Current Linked Component”™
WITH location = 260,300,460,320

INSTANCE textbox 1§ ISA textbox
WITH pen color == 0,0,.255
WITH fiil color = 192,192,192
WITH justify IS left
WITH font ;= “System®
WITH text := “Current Linked Attribute®
WITH location = 260,345,420,365

INSTANCE texibox 12 ISA textbox
WITH pen color = 0,0,255
WITH fill color := 192,192,192
WITH justify S left

WITH font == "System”
WITH text = *Current Type*
WITH locaion = 355.225,445.250

INSTANCE textbox 13 ISA textbox
WITH pen color = 0,0,255
WITH fil} color = 192,192,192
WITH justify IS left
WITH fouat := "System"®
WITH text == “Current

Discipline®
WITH location = 355.250,425.290

INSTANCE textbox 14 ISA textbox
WTTH pen color ™ 0,0.0
WITH fill color = 192,192,192
WITH justify IS center
WITH font = *System*
WITH text ™ “Review
Auributes®
WITH location = 430,95.495.13C

INSTANCE textbox 1S ISA textbox.

WITH pen color := 0,0,2SS

WITH £l color == 192,192,192

WITH justify 1S left

WTTH font = “Times New Roman”

WTTH fort xyle IS bold, italic CF FALSE, underline
CF FALSE, strikeout CF FALSE
WITH fort size == [2

WITH text = *S« of the Building
d

Y of Antrib
WITH location := 10,10,355,35

INSTANCE textbox 16 ISA textbox

WITH pen color ™= 128,0,0

WITH £ilf color == 192,192,192

WITH jusify IS left

WITH font ™ "Times New Roman”

WITH fomt yfe IS bold, italic, underiine CF FALSE,
sutkeout CF FALSE

WITH foat ize = 12

WiTH text = **

WITH locstion = 355,10,590.35

INSTANCE textbox 17 invisible ISA textbox
WITH pen color == 0,0,0

WITH fill color ™= 192,192,192

WITH justify IS left

WITH fom ™= “System"

WTTH text = “Type the name of

building component™

WTTH location == 0,0,0.0

INSTANCE (extbox 18 invisible2 ISA textbox

WITH pen color == 0,0.0

WITH fill color = 192,192,192

WITH justify IS left

WITH foat :» “System®

WITH text := “Type the attribute mame of the
building compooent and press OK*

WITH locatioa := 0,0,0,0

INSTANCE textbox 19 invisible2 ISA textb
WITH pen color = 0,0,0

WITH fill color == 192,192,192

WTTH justify IS left

WITH font := "System®

WITH text == “Fill the rest of the attribute data
(disciptine, type)®

WITH location = 0,0,0,0

INSTANCE textbox 20 ISA textbox

WITH pen color == 255,255,255

WITH 6l color := 128,0,0

WITH justify IS center

WITH foat = "Times New Roman®

WITH font style IS bold, italic CF FALSE, underline
CF FALSE, strikeout CF FALSE
WITH foot size ™= 18

WITH location := 5,5,500,45

INSTANCE textbox 23 ISA textbox
WITH pen color := 0,0,0
WITH fil] eolor = 192,192,192
WITH justify 1S left
WITH font :» “System*®
WITH text :» “then the discipline®
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‘WITH location := 15,170,140,190

INSTANCE textbox 24 ISA textbox

WITH pen color = 0,0,0

WITH 6l color ™= 192,192,192

WITH justify IS left

WITH font == "System®

WITH text == °If such a change results in major
redesign, please type YES®

‘WITH locstion ;= 10.285,190,335

INSTANCE textbox 26 ISA textbox
‘WITH pen color == 0,00
‘WITH fill color = 192,192,192
WITH justify IS left
WITH font == "System*
WITH text := “Select 2 Building Compoaent®
WITH location = 270.60,465,80

INSTANCE textbox 27 {SA textbox
WITH pen color == 0,0,0
WITH fili coloe == 192,192,192

WITH justify S left

‘WITH font ™= “System® .
WITH text == *Select a Component
WITH location = 270,105,465,125

INSTANCE textbox 28 ISA textbox
WITH pen color = 0,0,25S
WITH fill color == 192,192,192
WITH justify IS left
WITH fort == “System®
WITH text == *# of Current Related Rules:®
WITH location = 275,155.455,175

INSTANCE textbox 29 ISA textbox
WITH pen color = 0,0,255

WITH 6l color ™ 192,192,192

WITH justify IS left

WITH font == *System®

WITH text == “Current Related Rules #:°
WITH locaticn = 275,180,445 200

INSTANCE textbox 30 ISA textbox
WITH pen color = 0,0,0

WITH ll color = 192,192,192
WITH justify IS left

WITH foex = "System®

WITH text == "of the following Building Component®

‘WITH location = 10, 125,245 145

INSTANCE texibox 31 [SA texthox
‘WITH pen color = 00,255
WITH £ill color = 192,192,192
WITH justify IS left
WITH foat := “System®
WITH text := “Related General Rule®
‘WITH location = 405,205.495,240

INSTANCE textbox 32 ISA textbox
‘WITH pen color := 0,0,0
WITH ill color ™= 192,192,192

WITH text ™= *Affected Discipline®
WITH location = 265,205,390,225

INSTANCE textbox 33 ISA textbox

WITH pen color = 0,0,0

WITH £l color := 192,192,192

WITH justify IS left

‘WITH font ;= "System"

WITH text ™ *If you need this rule to be ignored,
please type YES®

WITH location := 10,340,180,375

INSTANCE textbox 34 ISA textbox

WITH pen color == 255,255,255

WITH fill color := 128,00

WITH justify IS center

WITH font := *Times New Roman”

‘WITH font style IS bold, italic CF FALSE, underline
CF FALSE, strikeout CF FALSE

WITH font size := 16

WITH frame == TRUE
WITH text := “Configuntion of Menu of Building
Components”®
WITH location := 5,5,500,40

INSTANCE textbox 36 ISA textbox
WITH pen color == 00,0

WITH fill color ™= 192,192,192

WITH justify IS ceater

WITH font .= “System®

WITH text = "Unclassified Building Components®
WITH location ™= 15,55,160,90

INSTANCE textbox 37 ISA texbox
WITH pen colot = 0,0.0

WITH 6l color = 192,192,192
WTTH justify IS center

WITH font = *System®

WITH text = “List of Mens Groups®
WITH location = 200,55,320,90

INSTANCE textbox 38 ISA textbox
WITH pen color == 0,00
WITH £ill color == 192,192,192
WITH justify IS center
WITH font ™= *System®
WITH text = “Components of Current Menu Group®
WITH location ™= 350,50,490,85

INSTANCE textbox 39 ISA textbox
WITH pen color = 6,0,255
WITH fill color = 192,192,192

Group
WITH location ™ 185,210,335,230

INSTANCE textbox 40 ISA textbox
WITH pen color = 0,0,255
WITH fill color = 192,192,192

WITH text = *Selected Building Component®
WITH location = 15,320, 165,355

INSTANCE temp invisible textbox 41 ISA. textb
WTTH pen color ™ 0,0,255

WITH £ll color = 19%,192,192

WTTH justify IS center

WITH font = “System®

WITH text = “Write the new name®

WITH location = 0,0,0,0

INSTANCE textbox 41 ISA textbox
WITH pen color ;= 0,0,255
WTITH £l color = 192,192,192
WITH justify IS center
WITH foat = “System*

WITH text := “Type Added or Renamed Name above”

WITH locatioa = 185,325,335.360

INSTANCE textbox 42 ISA textbox
WITH pen color := 0,0,255
WITH fill color = 192,192,192

4 Building Comp -
Wl'ﬂllocanou'-355.260m,29$

INSTANCE textbox 43 [SA textbox
WTTH pen color ;= 0,0,0

WITH fill color := (92,192,192

WITH justify IS center

WITH foat ™= “System”

WTTH text :» “Double click to select a project then
click OK*

WITH location = 10,100.165,140

INSTANCE textbox 44 ISA textbox

WITH pen color = 255,255.255

WITH filt color ==0,0,128

WITTH justify IS center

WITH font ;= “Times New Roman”

WTTH font style IS bold, italic CF FALSE, underline
CF FALSE, strikeout CF FALSE
WTTH font size == 16

WITH text == "Configure Exi: Project®
WTITH location = 15,15,150.85
INSTANCE textbox 45 [SA textbox
WITH pen color := 255,255,255

WITH fill color == 0,0,128

WITH justify IS center

WITH font := “Times New Roman®

WITH location == 15.25,145,75

INSTANCE textbox 46 ISA textbox
WTTH justify IS left
WITH font ™= "System®
WITH text == “textbox 46°
WITH location = 210,65,360,140

INSTANCE textbox 47 ISA texthox

WITH pen color ™ 255,255,255

WITH fll color :=0,0,128

WITH justify IS center

WITH font = "Times New Roman®

WITH font style IS bold, italic CF FALSE, underiine
CF FALSE, strikeout CF FALSE

WITH font size ™ 16

WITH text ;= “Assemble New Project™

WITH location ™= 10,20,155,75

INSTANCE textbox 48 ISA textbox
WITH pen color == 0,0,0
WITH fill color = 192,192,192
WITH justify IS center
WITH font == *System®
WTTH text := “Type the project name then click OK®
WITH locatioa = 10,100,165,135

INSTANCE textbox 49 ISA textbox

WITH pen color = 255,255,255

WITH fill color == 0,0,128

WITH justify IS center

WITH font ™ “Times New Roman®

WITH fort style IS bold, iafic CF FALSE, underfine
CF FALSE, strikeout CF FALSE

WITH font size = 14

WITH text = *Select an Assembly Method”

WITH location = 20,15,145.80

INSTANCE textbox 50 ISA textbox

WITH pen color -~ 255,255,255

WITH filt color == 00,128

WITH justify IS center

WTTH foot := “Times New Roman®

WITH font style IS bold, itafic CF FALSE, underline
CF FALSE, strikeout CF FALSE
WITH font size == 12

WTTH text = *Assemble from another project®
WTTH location ™= 25,15,140,60

INSTANCE textbox 51 ISA textbox
WTTH pen color :=0,0,0
WITH fill collor = 192,192,192

project”
WITH location = 40,75,140.95

INSTANCE textbox 52 ISA textbox

WITH pen color := 255,255,255

WITH fill color == 0,0,128

WTTH justify IS center

WITH font := “Times New Roman®

WITH font style IS bold, italic CF FALSE, underline
CF FALSE, strikeowt CF FALSE
WITTH font size = [2

WITH text = "Select Participating Disciplines®
WITH location = 15,10,155.55
INSTANCE textbox 53 ISA textbox

WITH pen color == 255,255,255

WITH fill color ;= 128,00

WITH justify IS center

WITH font ™= *Times New Roman"®

WITH font style IS bold, italic CF FALSE, underline
CF FALSE, strikeout CF FALSE
WITH fout size == 14

WITH fame = TRUE

WTTH text ;= "Assembie the New Project from the
Components”
WITH location = 5,5,490,35

INSTANCE textbox 54 ISA textbox

WTTH pen color :=0,0,0

WITH fill color := 192,192,192

WITH justify IS center

WITH font = “System”

WITH text := "Double click to select a building

WITH font style IS bold, italic CF FALSE, undeli
CF FALSE, strikeout CF FALSE
WITH font size == 12

WITH text ;= *What would you like to configure?*

WITH location := 105,65,395,85

INSTANCE textbox 55 [SA textbox
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WITH pen color == 0,00
WTTH 6ill color := 192,192,192
WITH justify IS left

WITH font == “System”

WITH text == *Selected Component®
WITH location := 30.215,110,250

INSTANCE textbox 57 ISA textbox
WITH pen color == 0,0,0
Wmiﬂlalu" 192,192,192

WITH locstion -~ 35,270,115,325

INSTANCE textbox S8 ISA textbox

‘WITH pen color = 255,255,255

WITH fill color = 128,00

WITH jusify IS center

WITH font = “Times New Roman*

WITH font style IS bold, italic CF FALSE, underline
CF FALSE, strikeout CF FALSE

WITH font size = 14

WTTH fame = TRUE

WITH text '= "Assembie the New Project from
Building Systems*

WITH location == 5,5,.490 35

INSTANCE textbox 59 ISA textbax

WITH pea color = 0,0,0

WITH fill color = 192,192,192

WITH jstify IS center

WITH forst ™= * *

WITH text = “Double click to select s building
system®

WITH location == 50,115,215,150
INSTANCE textbox 60 ISA textbox .

WITH pen color = 0,0.0
WITH il color = 192,192,192

3 Building System®
WITH location := 280,115,450,138

INSTANCE textbox 61 ISA textbox

WITH pea color == 0,0,0

WITH fill color ™ 192,192,192

WITH justify IS center

WITH font ;= “System”

WITH text = in the building system”

WITH location = 275,165,460,202

INSTANCE textbox 62 ISA textbox
WITH pen color == 0,0,0
WITH fill color = 192,192,192
WITH justify IS center
WITH font -= "System®
WTTH text = "Description of the highlighted building

system!
WITH location ™= 40,275.225312

INSTANCE textbox 63 ISA textbox

WITH pen color = 255,255,255

WITH fill color == 0,128,128

WTTH justify IS center

WITH fort ™= *System®

WITH text = "Double click to select 2 design
discipline®

WITH location := 30,60,255,95

INSTANCE textbox 64 ISA textbox
WITH pen color == 0,0,0
WITH £ill color ™ 192,192,192
WITH justify IS center
WITH fom := *System”

WITH text ™= *From .

Genenal®
WITH location ™= 430,45,495,80

INSTANCE textbox 65 ISA textbox
WTTH pen coloc := 0,00
WITH fill color = 192,192,192
WTTH justify IS left
WITH fom = "System”
WITH text := “Selected Component®
WTTH location := 20,170,100,205

INSTANCE textbox 66 ISA textbox
WITH pen color == 0,0,0

WITH £l color == 192,192,192

WITH location == 20,215,100 270

INSTANCE textbox 67 ISA textbox

WTTH pen color ;= 255,255,255

WTTH §li color == 128,0,0

WITH justify IS center

WITH font = “Times New Roman”

WITH font style IS bold, italic CF FALSE, underfine
CF FALSE, strikeowt CF FALSE
WITH font size ™= 14
WITH frame == TRUE
WITH text = “Components in the General Database®
WITH location := 5541535

INSTANCE textbox 68 ISA textbox
WTTH pen color = 0,0,0
WITH fill color = 192,192,192
WITH justify IS left
WITH font == *System®
WITH text = “Double Click to Select a Component®
WITH location := 90,55,330,75

INSTANCE texibox 69 ISA textbox
WITH pen color == 0,0,0
WTTH fill color == 192,192,192
WITH justify IS left
WITH font ;> “System®
WITH text = “If a change of

to the following sttribute®

WTTH location == 15.65.245,100

% occurs

INSTANCE textbox 70 ISA textbox

WITH pen color = 0,00

WITH fill color = 192,192,192

WITH justify IS left

WITH foat == "System”

WTTH text = “need 10 be notified because it may
affecs *

WTTH location ™ 15,193,245,230

INSTANCE valuebax | ISA vaksebox

WTTH pen color == 128,0,0

WITH fil color == 192,192,192

WITH justify 1S center

WITH foot ;= *System”

WITH fame ™= TRUE

WITH cfipped = TRUE

WITH sttachment = building_clement OF
curent_data

WITH location == 215,70,410,95

INSTANCE valuebox 2 ISA vatuebox
WITH pen color = 128,0,0
WITH ill color ™ 192,192,192

WITH location = 15.260,170,285

INSTANCE valuebox 3 ISA valuebox
WITH pen color ™= 128,00
WITH fill color == 192,192.192

WITH dipped .= TRUE

WITH sttachment = linked_building_element OF
current_dats

WITH location := 260,320,480,345

INSTANCE valuebox 4 ISA valuebox
WITH pen color ™= 128,00
WITH il color = 192,192,192
WITH justify IS center
WTTH foat ;= *System®
WITH frame = TRUE
WITH clipped := TRUE
WITH attachment :=

linked_attrib
WITH location := 260.165 430,390

INSTANCE valuebox 5 ISA valuebox
WITH pen color ;= 128,00

:_of_building_el OF _data

WITH £ill color == 192,192,192

WITH justify IS center

WITH font ™ *System®

WITH frame = TRUE

WITH clipped == TRUE

WITH stzachment —= designing_discipline OF
current_dsts

WITH location == 435,260,490,285

INSTANCE valuchox 6 ISA valuebox
WITH pen color == 128,0,0

WITH §ll color = 192,192,192

WITH justify IS center

WITH foot = "System*

WITH frame == TRUE

WITH clipped =~ TRUE

WITH attachment = attribute_type OF _data
wrmm-cos.zzscso_zso

INSTANCE valuebox 7 1SA valuebox
WITH pen color = 0,0,.255

WITH fill color == 192,192,192

WITH jusify IS center

WITH font '= *System”

WITH frame = TRUE

WITH clipped = TRUE -
Wﬂﬂm-hﬂ&a(_danuto}'
Current_rule_data

WITH location = 15,145,240,16$

INSTANCE valuebox § [SA valuebox
WITH pen color == 0,0,255
WTTH £l color = 192,192,192

_rule_data
‘WITH location = 15,100,240,120

INSTANCE valuebox 9 ISA valuebox

WITH pen color == 0,0,255

WITH 6l coler = 192,192,192

WITH justify IS lefk

WITH font ™ “System®

WITH frame = TRUE

WITH clipped = TRUE

WITH attachment := mumber instances OF rules

navigate 2
WITH location = 455,155,490,17S

INSTANCE valuebox 10 ISA valuebox

WITH pen color == 0,0,255

WITH fill color = 192,192,192

WITH justify IS left

WITH font ™ *System”

WITH frame := TRUE

WITH clipped = TRUE

WITH attachment == instance number OF rules
navigate 2

WTTH location := 455, 180,490,200

INSTANCE valucbox [t ISA valuebox

WITH pen color == 0,0,255

WITH fill color == 192,192,192

WITH justify IS center

WTTH font ;= "System”

WITH frame == TRUE

WITH dlipped := TRUE

WITH antachment == affected_discipline OF
AB_general_rules

WITH location = 155,170.240,190

INSTANCE valucbox 13 ISA valuebox

WTTH pen coior == 128,00

WITH fill color == 192,192,192

WITH justify IS center

WITH foat == "System"

WITH frame = TRUE

WITH dipped = TRUE

WITH attachment = current_menu_B_comp OF
Menus_mani] jon_data

WTTH location := (0,355,170,380
INSTANCE valuebox 14 ISA valuebox

WITH pen color := 128,00

WITH fill color := 192,192,192

WITH justify IS center

WITH font = “System”

WTTH frame = TRUE
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WITH clipped == TRUE

WITH m:hnn = axrent_menu_B_comp OF

Menus_manipulation_data
WITH location := 350,295.495,320

INSTANCE valuebox 15 ISA valuebox
‘WITH pen color == 128,00
WITH fill color == 192,192,192
WITH justify IS center
WITH font = “System”

WITH frame ;= TRUE

_manipulation_(
WITH location = 185,230.335,255

INSTANCE valuebox 16 ISA valuebox
WITH pen color = 00,255
WITH fill color = 192,192,192
WITH justify IS center
WITH font ™= "System®
WITH frame = TRUE

WITH location = !IS.ZIS 460,245

INSTANCE valuebax 17 ISA vatuebox
WITH pen color = 0,0,255
WITH fill color = 192,192,192

ke_s_new_project
WITH location = 265,135.465.160

INSTANCE valuebox 18 ISA valuebox
WITH pen color = 0,0,255
WITH 611 color := 192,192,192
WITH justify IS left
WITH fost ™ *System®
WITH frame := TRUE
WITH clipped := TRUE
WITH sttachment == description OF
NEW_W‘_M
WITH location == 35,315,230,370

INSTANCE valuebox 19 ISA valuebox
WITH pen color = 0,0.255
WITH 6l color = 192,192,192

! §_component
WITH location ™= 110,170,400.200

WITH location = 207,160,381 413
WITH menus (1 ] =~ UNDETERMINED

WITH style IS ble. sizeable, closeabl
WITH title := **
WITH visible := TRUE

INSTANCE coafi i indow ISA wind:
WITH location = 61,11,578.464

WITH menus [§ } =
WITH syle IS ble, sizeable, closesble CF

FALSE
WITH title ===
WITH visible = FALSE

INSTANCE attrid indow ISA wind

‘WTTH location := 22,62,627,371

WITH menus [1 ] == UNDETERMINED

W‘l’l‘l{nylelSmovnble.mble.dwuble
WITH title =" *

WITH visibie == FALSE

INSTANCE get from general database window ISA
window

WITH location == 192,114,617,490
Wl'l'Hm:lus[l]‘UND

WITH mye IS movea loseab
WITH title = **
WITH visible = FALSE

{ DEMON GROUP: affected_discipline OF
AB_generzl_rules

DEMON 11

IF CONF(affected_discipline OF AB_general_rules)

>=0

THEN FORGET discipline OF input data

t DEMON GROUP: button selected OF message box

DEMON §

IF button selected OF message box | IS yes

THEN delete s component := TRUE

DEMON 10

1F button selected OF message box 3 IS yes

THEN delete of attribute = TRUE

t DEMON GROUP: selected OF pushbution

DEMON 1

{F selected OF pushbution 6

THEN text OF textbox 16 := building_element OF
data

current_«
AND output OF attrib indow := stiributes table

display
AND visible OF antribute window = TRUE

DEMON 2
[F selected OF pushbutton 8
THEN visible OF attribute window := FALSE

DEMON 4
IF selected OF pushbution 3
THEN put up OF message box | := TRUE

DEMON 6
IF selected OF pushbutton 4
THEN location OF border 6 invisible == 15,5C.410.95
AND location OF textbox 17 invisible = 25.55.160,90
AND location OF promptbox 2 invisible
170,60,340 85

locati hbutton 10 invisible =
355.50,410,70
AND location OF pushbutton 11 iavisible =
3557541098
AND location OF pushbutton 12 invisible2 == 0,0,0,0
AND location OF promptbox 3 invisible2 == 0,0.0.0

AND location OF border 7 invisible2 = 0,0,00

AND location OF textbox |8 invisible2 = 0,0,0.0
AND location OF textbox 19 invisible2 ;= 0,0,0.0
AND locatios OF pushb 13 invisidle2 :=0,0,0.0
AND FORGET aurent_data

AND FORGET building_el _attrib

DEMON 7

IF selected OF pushb 11 invisibl

THEN location OF border 6 invisible = 0,0,0,0
ANDloamnOthhoxUmvuiblefoooo

AND } OF promp 2 invisible = 0,0,0,0
AND location OF pushb 10 invisible = 0,0,0,0
ANDIouszFpnhhmll invisible := 0,0,0,0

DEMON 8

IF selected OF pushbution 15

THEN location OF pushbutton 16 invisible2 =
180,195,220,220
AND | OF box 3 invisible2 ;=
25,195,220.220

AND § OF border 7 invisible2 ™=

OF textbax 18 invisible2 =
25,155.220,190
AND location OF

19 invisible2 =

25,225.220,260
AN'D rowsr stribute_of building_element OF

mnpomsr stribute typeOFcurr:m data
AND FORGET designing_discipline OF _data
AND FORGET (inked mm-._auus

current_data
AND FOD.(EI' linked_sttribute_of_building_element
OF cusrent_dsta

DEMON 9
IF selected OF pushbuttoa 14
THEN put up OF message box 3 -= TRUE

! DEMON GROUP: double clicked OF table

DEMON 3

IF double clicked OF table |

THEN visible OF astribute window = FALSE

AND atrribute_of_building_el OF cusrent_data
= anribute_of_building_element OF
building_element_attribute

END
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C.2. DATA MANIPULATION MODULE

WITH rule_ignored STRING

CLASS border INHERITS add on, display item
WITH style COMPOUND
picture fame,
edit conerol,

EXEC 150dbe 1 SQL SELEC!‘ from: [A.B-
} where b
“cutTent mhailding_dm
END SQL INTO
building_element_attribute
'

FOR G= ITO ber i OF mavigate

1)
BEGIN
ber OF navi|
IF ( CONF(linked uulding_daneu OF
hulding_dm attribute) >= 0) THEN

EXEC 15odbe 1 SQL SELECT
linked _sttrib building_el from [AB-
nmibme—duper] where building_element =
.current_data building_element AND
linked_building_clement =
-building_element_saribute.linked_building_clement

END SQL INTO domn ()

linked_atisibute_of_building_ OF

building_dunem_lm'ilmz -
END

END

FORGET asttribute type OF input data
FORGET discipline OF input data

END

WITH attribute_of,_building_element STRING
‘WHEN CHANGED
BEGIN
F ( CONF(uttribute_of,_ building_clement OF
current_dats) >= 0) THEN
BEGIN

ateribute lypeOFa.ﬂul data = mtribute_type
OF tuilding_clernent_sttribixe

designing_discipline OF current_data ==
designing_discipline OF building_clement_attribute
Iinked _buildirg_element OF current_data =

IF ( CONF(lisked_building_element OF
current_data) >= 0) THEN .
BEGIN

EXEC i50dbc | SQL SELECT * M[AB-

IF ( CONF(linkzd_aniribute_of_building_ek
OF current_data) >= 0) THEN
BEGIN
inked_attribute_of_building_ek OF
hnldmg_dm attribute = linked_ |_building_eclement
OF current_data
END
END
WITH graph_name STRING

CLASS Current
WITH project_name STRING

CLASS Current_rule_data
WITH building_clement STRING
WHEN CHANGED
BEGIN
E.)EC ISodbc 1 SQL SELEC[‘ ¢ from (AB-
] where b
Current mk_dumildm element
END SQL INTO
building_element_aturibute
END

WITH attrib
WHEN CHANGED
BEGIN
B(EC!SodbcISQLSELECl" ﬁnm[AB-
I-rules] where b
Clmmledmbuild'ng_demAND

rl oy e 1,

STRING

.Cunm_rule_dmnrihute_of_hu’ldmg_elm
END SQL INTO AB_general_rules
END
WITH affected_discipline STRING
WITH result_in_major_modification STRING

WITH cause_of_the_cffect STRING
W'l'ﬂlpceux d-n.eNUMﬂIC
WITH rule_ignored STRING

CLASS edit table INHERITS add on, display item
REFERENCE

WITH fill color COLOR
COLLECTION

CLASS GENERAL_Building_ciement
WITH building_element STRING
WITH graph_name STRING
CLASS GENERAL h.uldin(_elemem suribute

Interior,

WHEN CHANGED
BEGIN
!
IF ( CONF(discipfine OF input data) >= 0) THEN
BEGIN

IF discipline OF input data IS Architect THEN
BEGIN
designing_discipline OF
building_element_attribute = “srch®
designing_discipline OF current_data ==

affected_discipline OF AB_general_rules :=
~arch®
END

!
IF discipline OF input data IS Structure THEN
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BEGIN
designing_discipline OF
building_elemens_attribute = "stru®
designing_discipline OF current_dats :=
affected_discipline OF AB_general_rules =
END -
IF&dpﬁneOFiqudnlSHVACTHEN
mﬁ-ﬂﬂi«m’
bmlang_danu attribute = “khvac”
discipline OF current_data =
affected_discipline OF AB_general_rules =
END

IF discipline OF input data [S Muminat THEN
BEGIN

“stru®
“stru®

igning_discipline OF
building_element_sttribute == “Hiu*
e designing_discipline OF current_dats ==
affected_discipiine OF AB_general_rules ==
END
t
IF Gscipline OF input data IS Interior THEN
BEGIN
building_element_stiribute == “inte”
designing_discipline OF current_dats ==
“inge”
affected_discipline OF AB_general_tules ==
“inte®
END
]
[F discipline OF input dats IS Envelope THEN

IF ( CONF(attribute type OF input data) >w 0)
BEGIN
IF stribute type OF input data IS Text data

BEGIN
atribute_type OF current_dats = "t*
Bute_type OF building,_el - satrib
-t
END

IF attribute type OF input data IS Numeric data

BEGIN
auribute_type OF current_data ™= "n*

ibute_type OF building_el 3

WITH action COMPOUND

IF CONF(current_menu_group OF
Memus_manipulation_dats) > 0 THEN
BEGIN
EXEC ISodbe | SQL SELECT label from [AB-
menu M]WHEI.BM menu_[abel = .
‘Menus_manipulation_t data current _mems_group
END SQL INTO
Menus_group_items
!
FORGET aurent_men_B_comp OF
Menus_manipulation_data
!
END
1
1 *** end of method
END
WITH current_menu_B_comp STRING
WITH add build comp SIMPLE
WHEN CHANGED
BEGIN
t
[F CONF(current_menu_B_comp OF
Menus_manipulation_ data) > 0 AND CONF(
current_memz_group OF Menus_manipulstion_data) >
0 THEN
BEGIN
!
EXEC I1Sodbe 1 SQL INSERT into [AB-
menmu_item) (label, main_menu_label) values
(

‘Menus_manipulation_data current_menu_B_comp.

‘Mezus_manipulation_dsta current_menu_group)
END SQL

§

EXEC 1Sodbe | SQL SELECT label from {AB-
menu_itern] WHERE main_memu_[abel =
:Menus_manipulation_( dla.mnu menu_group

END SQL INTO
Menus_group_items
!
FIND Menus_unclassified_B_comp

WHERE label OF
Menus_unclassified_B_comp = current_menu_B_comp
OF Menus_manipulation_data

WHEN FOUND

FORGET CURRENT

Menus_unclassified_B_comp

FIND END
!

FORGET aurent_memnu_B_comp OF
Menus_manipulation_data
L)
19°% end of IF

END

IF CONF(current_menns_B_comp OF
Menus_manipulstion_ M)>0ANDCONF(
current_meras_group OF Menus_manipulation_data) >
0 THEN

BEGIN
1

EXEC 1Sodbc | SQL DELETE from {AB-
menu_jtem] WHERE !abel =
:Menus_manipulation_data.current_menu_B_comp

END SQL

EXEC 1Sodbc | SQL SELECT habel from [AB-
men_item] WHERE main_menu_labe) =
:Menus_manipulation_dats current_menu_group

END SQL INTO
Menus_group_itemns
1

MAKE Menus_unclassified_B_comp
WITH fabel := current_menu_B_comp OF
Menus_manipulstion_data
1
FORGET current_menu_B_comp OF
Ma:.u |_manipulstion_data

l"'aldo(lF

IF CONF(current_menus_B_comp OF
Menus_manipulation_data) > 0 AND CONF(
new_namne_of_menu_group OF
Mesus rumw.hnou data) >0 THEN

BEGIN
1
EXEC ISodbe | SQL INSERT into [AB-
menu_item) (label, main_menu_label) values
(

:Menus_manipulation_data currert_memu_B_comp,
:Menus_manipulation_data.new_name_of_menu_group

)
END SQL

]
EXEC 150dbc 1 SQL SELECT labef from [AB-
menu_item] WHERE main_menu_label =
:Menus_manipulation_dats.new_name_( ol' _menu_group
END SQL INTO
Menus_group_items

[}

FIND Menus_unclassified_B_comp

WHERE label OF
Menus_unclassified_B_comp = current_menu_B_comp
OF Menus, mpuhnon datz

FORGET CURRENT
Menus_unclassified_B_comp
FIND END
'
MAKE Menus_group
WITH label ™= new_name_of_menu_group
OFMalu _manipulstion_data

FORGET Current_menu _B_comp OF
data

FORGE!’n:wumeofw_gmupOF
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Menus_manipulation_data

!
1 *** end of IF
END
ELSE
BEGIN
lmOFmbon"l’ypenNechu
Geoup snd select a Building
put up OF message box 2 == TRUE
END

1
¥
1 *** end of method
END
WITH delete mems group SIMPLE
WHEN CHANGED
BEGIN
1
IF CONF(current_mems_group OF
Menus_manipulation_data) > 0 THEN
BEGIN
1
EXEC 150dbe 1 SQL DELETE from [AB-
mem_item] WHERE main_menu_label =
‘Menus_masipulation_data current_menu_group
END SQL

1
FORGET current_menu_B_comp OF
Meaus_manipulation_data -
FORGE!‘ aurent_memn_group OF

_manipulation_data
FORGET Menus_group_items

EXEC ISodbe | SQL SELECT distinct
(main_menu_label) from (AB-menu_item]
END SQL INTO Menus_group
(label)

EXEC ISodbe | SQL SELECT label from [AB-
menu_item]
END SQL INTO
Menus_classified_B_comp
t
FOR (i= I TO ber i OF navigat

MAKE Menus_unclassified_B_comp
WITH label ;= building_element OF
Building element
FIND END
END
1
t**® end of IF
END
ELSE
BEGIN
tmOFmaag:boxz-'Acelu:ede
Group is missing”
put up OF message box 2 := TRUE
END

] .
1 **¢ end of method

END

WITTH rename menu group SIMPLE
WHEN CHANGED

BEGIN

f
IF CONF(new_name_of_mems_group OF

Menus_manipulation_data) > 0 AND CONF(
current_menu_group OF Menus_manipulation_dats) >
0 THEN

BEGIN
1

FOR = 1TO ber i OF naviga
menu_group_items)

* T BEGIN

i ber OF navig
menu_group_items

EXEC lSodbc 1 SQL update [AB-
memu_jtem] set
main_menu_{abel =
‘Menus_manipulation_dsta new_name_of_menu_group
WHERE label =
‘Menus_group_items.{abel

text OF message box 2 1= “A sefected Menu

Group or a New name for the Menu Group is missing®

put up OF message box 2 = TRUE
END

1
{ *%* end of method
END
WITH new_name_of_menu_group STRING

CLASS Menus_unclassified_B_comp
WITH label STRING

CLASS message box INHERITS sdd ca
WTTH title STRING

CLASS NEW_design_disciplines
WTTH discipline STRING

CLASS NEW _other_project_components

WITH building_clement STRING

CLASS NEW_to_make a_new_project
WITH from another project SIMPLE
WITH from systems SIMPLE
WHEN CHANGED
BEGIN
EXEC ISodbe 2 SQL select distinct (discipline)
from [building_systems]
END SQL INTO NEW _design_disciplines
'
action OF 1Sodbe | (S coanect = TRUE
1
visible OF main window := FALSE
visible OF configuration window := TRUE
output OF configuration window = NEW from
systems display
END
WITH from components SIMPLE
WHEN CHANGED
BEGIN
EXEC 1Sodbe 2 SQL select distinct
(building_el ) from [G I-AB-attrib
designer}
END SQL INTO Building element

action OF Sodbe 1 IS connect == TRUE

!

visible OF main window = FALSE

visible OF configuration window = TRUE

output OF coefiguration window = NEW from
compooents display

END
WITH snother_project_name STRING

WHEN CHANGED
BEGIN

!
1 **¢¢ this part will do the following
{ **** ) make connection o the other project database
{ ®#¢ 2) read the components from the table AB-
i form the databese of the
| ovse mm
1 ***¢ 3) create tables in the new project datsbase
1 **°* 4) insert the tables data into the table AB-
attribute-designer of the new table
{ **¢¢ 5) read the genonl ruies and menus from the old
project database snd put them
1 °*** in the database of the new project dstabase
!
1 ——— connect to0 the new project database
action OF [Sodbe | IS connect := TRUE

make jon with the database of the

t
t
other project
data sousce OF 1Sodbe 3 = another_project_name
OF NEW_to_make_s_new_project

action OF [Sodbe 3 IS connect := TRUE
1

1 read the comp from the other project

EXEC 1Sodbe 3 SQL SELECT distinct
(building_element), graph_name from [AB-attribute-
designer]

END SQL INTO Building element

FOR (i= 1TO ber i OF navigat
Building element)

BEGIN

instance number OF navigate Building element

-i
1 ***® creste the database table with its id attribute
statement of sql := CONCAT(
CR.EATETABLE(" ilding_el OF Buildi
(", building_e OF Building ¢l

*_id} TEXT(50)):")

EXEC I5odbe | SQL WITH general statement
of sq] END SQL

END

|
t read the aztributes of the components from
the other project

FOR (' 1 TO oumber instances OF ravigate
Building element)

BEGIN

ber OF navigate Building el
=i

1 #°9¢ the next step is 1o overcome the name
'Bunuuagdmeu'whchmumbeﬁukdwl\m

1t = building el OF Buildi
D(ECM)SQLSELEC\‘ fmm[AB-
ib igner] where b g_
.domain.tt
END SQL INTO
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clement_attribute
FOR @i = | TO number instances OF
navigate building clement attributes)
BEGIN

f igpte buildi
clement aniributes = i
1 **** ignore the sttribute that has the _id of the

ber OF

IF SEARCHSTR("_id®,
sribute_of_building_clemens OF
building_slement_attribae) =0 THEN .

BEGIN

| eo*% put the siributes in the dewabsse
genersl statement of sql == CONCAT(

genenal statement of sqi == CONCAT(
general statement of sqi, “TEXT (50).")

1F attribute_type OF
building_element_stribute = *n” THEN

genenal statement of aql -= CONCAT{(

OF ravigate

instance number OF navigate Building

1 ®*¢ the next step is to overcome the name
element® which can not be linked to Access

(‘domhn.

Y sbute_of building_elem

ent, hxﬂddem nmiue.mihn

:building_elemem_ mihugdmmdisdplme)
END

sQL

END
END
END

1
'
| ——— get the general rules from the old datab

END
!
'
!
1 ewevee Ifthe name was not used before
L]

IF i=2 THEN

BEGIN
!
| #9249 creste the databese table with: its id antribute

general statemnent of sql ;= CONCAT(

“CREATE TABLE [, building_element OF
NEW_to_make 8_new_project, “]1 (",
building_el OF NEW_to_make_s_new_project,

and save them in the new one (ignore the id attribute)
EXEC 1Sodbe 3 SQL SELECT * from [AB-
general-rules]

'
FOR (= 1 TO number instances OF rules
navigate 2)
BEGIN

END SQL INTO AB_genenal_rules

ber OF rules navigate 2 ==
EXEC 150dbc | SQL INSERT INTO [AB-
mlm&m
of b & affected_discipline,
pumdnqe.mh_m major_modification,
cmse_of_the_cffect) values
(:AB_general_rules.building_element,

.ABMmhu-moflbeﬂ'eu)
END SQL
END

© activate the push b
sttribute attachment OF pushbutton 42 = Building

t := building_element OF Building ¢l

EXEC 1Sodbc 3 SQL SELECT * from [AB-
sttribute-designer] where building _element =
:domain.tt

END SQL INTO
building_clement_attribute

!
FOR (= I‘l‘Ouuubcmn:qOF

gate building el
BEGIN
ber OF
clement attributes ™ i
[F CONF(linked_building_clement OF
building_element_stribute) = 100 THEN
BEGIN

igate building

!
! the following step is y as dats.
mmbesuditealyﬁommmmm‘hue

EXEC ISodbe 3 SQL SELECT
(linked_atrritute_of_building_element) from [AB-
atrribute-designer]

where building_e} =

ibute_of,_building_el -
building ¢l _emib bute_of_ building_elem
et
END SQL INTO domain (tut)

inked_strribute_of building_ciememt OF

hxﬂdiq_elmmibmemm

EXEC 1Sodbe 1 SQL INSERT INTO (AB-

intz and

ib igner] g_
atrributs_of_building_element, atribute_type,
designing discipline, linked buildi

linked_sttribute_of_building_e!
( :domain.tt,
:building_el _atrrib it of buildi __dem
ent. ‘building_ek Py
hnld'mg_elauu unibme.hngmn‘_disaplme. build
ing_clement_antribute finked_building_element, :buildin
g_clement_anribute finked_artribute_of_building_clem
ent)
END SQL
END
ELSE
BEGIN
EXEC [Sodbe 1 SQL INSERT INTQ (AB-
um’hnm.nu] (building_dm .

daxmdmplme) values

‘Tvnlues

‘attribute attachment OF pushbutton 43 == Menus
attribute atachment OF pushbutton 44 = General
Rules

:"“adafndlod

EXECISodchSQLSBECI" ﬁum[Gen:ul-
AR Ml HerT
NEW_to_make_{ . new_ptqca.hnldm(_demal
END SQL INTO
building_element_attribute
END

WITH add component 10 the new project SIMPLE
WHEN CHANGED
BEGIN
i=0
CONF(ut) ==-2
!
f **** check that there is an inserted name and that this
name does not exist
[F ( CONF(building_element OF
NEW _to_make_a_new_project) >= 0) THEN
BEGIN
f
EXEC [Sadbc 1 SQL. select distinct
building_ek from {AB-attribute-designer]
where building_element =
:NEW_to_make_a_new_project.building_element
END SQL INTO doasia (1)

!

END
!
!

IF CONF(tt) = 100 THEN
im)
ELSE
i=2

fFi=1 THEN
BEGIN
text OF message box 2 := "There is already &
building component with that name”
put up OF message box 2 == TRUE

'lﬂTEXT(SO)

EXEC ISodbc | SQL WITH general statement
of sql END SQL
1

1 #8eee 344 the rest of attributes (0 the created table
FOR Gi= I TO mmba’umOF
gate building el
_BEGIN

ber OF navigate buildi
element attributes ™= i
1 ***¢ ignovre the sttribute that has the _id of the

IF *_id®,
antribute_of_t ¢lement OF
btﬁldiug_dum_m) 0 THEN

BEGIN

1 #9%® put the attributes in the database
satemnent of xql = CONCAT(
"alter table [°, building_clement OF Building element,
element OF

genend statement of sqf == CONCAT(
genenal statement of sql, *“TEXT (50).")
IF sttribute_type OF
building_element_stiribute = “a® THEN
statement of sql = CONCAT(

1 000 44d the sttributes o the table [AB-attribute-
designer] in the new project
FOR (ii = 1 TO number instances OF

navigate building element attributes)

BEGIN

. ber OF navigate building
element attributes ™= ii

IF CONF(linked_building_element OF
building_element_attribute) = 100 THEN
BEGIN

f
' the foll g step is y as data
can not be got directly from access to this attribute
EXEC 15odbe 2 SQL SELECT
(linked _attribute_of_building_element) from
[GENERAL-AB-attribute-designer]
where building_clement =
‘NEW_to_make_s_new_project.building_clement and
attribute, or bw‘ldmg_demun
hllldmg_ ib
ent

. of_building_elem

END SQL INTO domam (m)
finked_sttribute_of_b OF
buxldmg.elm anribute == ot

BGCMISQLNSE(TMO[AB—

-, 4,

(a B
o s LA 1 e

dmgnmg_duaplme. lmkud bmldmg_danenl.
linked_attribute_of_buildi ) values

(
NEW_to_make_s_new_project building_element,
bunldmg_deman unihngmhw of l:mlding_dem
ent, buildi
buuldmg_dm mihuaduwng_disaplmc. build
ing_clement_attribute.linked_building_element, :buildin
g_element amibme.ﬁnbed mribu(e of_building_elem
ent)

3

sQL
END
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)

ELSE
BEGIN
EXEC ISodbc | SQL INSERT INTO [AB-
suribute-designer] (building_clement,
attribute_of building_element, atribute_type,
designing_discipline) values

| **** end of method
END
WITH finish components of the new project SIMPLE
WHEN CHANGED
BEGIN
!
§ o*® this method aims to add the general rules of the
chosen components 10 the aew project database

¥
{ sse¢ gex the names of the compoaents from the new

dacabase
EXEC 1Sodbe 1 SQL select distinct
) from [AB-astrib

1
FOR (i:= 1 TO number instances OF navigate

Building clement)
BEGIN

1
| eee0e 444 the rules to the new project database
¥
FOR. (ii = | TO aumber instances OF rules
navigats 2)

BEGIN
instance sumber OF rules navigate 2 == i
BGCMISQLNSELTNI‘O[AB»

1°9% nove o the
CURRENT _project_selection__display to0 allow more
configuration
visible OF coafiguration window = FALSE
visible OF main window = TRUE
output OF main window ==
_peoject_selection_display
[
1 **** end of method
END
WITH design_discipline STRING
WHEN CHANGED
BEGIN
t
EXEC I50dbe 2 SQL select * from
building_systems where discipline =
:NEW_to_make_s_new_project.design_discipli

‘NEW_to_make_a_new_project.building_system
END SQL INTO Building el

mnhuzofhuldin‘_dunem
_atribute attribute_of,_building_elem

1
END
WITH ignoce highlighted component SIMPLE
WHEN CHANGED
BEGIN
FORGET CURRENT Building clement
END
WITH add system (o the oew project SIMPLE
WHEN CHANGED
BEGIN
t
1 #9%% chack that there is an inserted anme and thet this
name does not exist -
IF ( CONF(building_system OF
NEW_to_make_s_oew_project) >= 0) THEN
BEGIN

LB

ent
END SQL INTO domain (tut)
linked_sttribute_of_building_element
OF building_ciement_attribute ™= tttt
1

EXEC 1Sodbe 1 SQL INSERT INTO
[AB-attribute-designer] Wﬂl.dm
atribute_of bmkﬁug_dcunt.  type,
designing_discipfine, linked | element,
linked_attribute_of building_element) vakies

( donain 11,
building_element_stiribute.stiribute_of. hnldiag_dun

ent, huilding_clement_i
bnnldmg_daun suribute.desi disupliuc..m
ing_el & linked | g_clement,
Lm_mw_mm_of_mm

.1,
ent)

! END SQL
! END
FOR (= 1TO ber i OF navigate ELSE
Building element) BEGIN
BEGIN EXEC 1Sodbe 1 SQL INSERT INTO
ber OF navigste Building (AB-uttribute-designer] ‘
clement := i anribute_of_building_ciement, mtribute_type,
1 designing_discipline) values
1 *%%¢ get the atributes of the building clement ( :domain.tt,
1 = building_element OF Building e building_element_sttribute sttributs_of, building_elem
EXEC iSodbc 2 SQL select ® from ent, :building ¢ _type,

1 **®* build the tables and the attributes in the new
project dats
1 %45 create the database table with its id attribute
general statement of 3qt = CONCAT{
*CREATE TABLE [*, building_element OF Building
clement, "] ([°, tuilding_element OF Building element,
p i!11'1'9('1’(50)):')
EXEC 5odbc | SQL WITH general
satement of sql END SQL
!
[ **ee® 44 the rest of mtributes (o the created table
FOR ("- 1TO mﬂtwOF

bulldin. ey
ber OF navigate building
element anributes ;= ii
| **** ignore the aztribute that has the _id of the
table
IF SEARCHSH!(‘ nd'
building_element _ u:.rihne)-om
BEGIN
1 *¢*® put the aaributes in the database
genenal statement of sql == CONCAT(
uhnubh[‘.hﬂding_dmOFBuildiung
] add [*, stribute_of_building_clement
buildicg_element_attribute, *] %)

IF attribute_type OF
building_element_attribute = *t* THEN

general statement of sql == CONCAT(
general statement of sql, “TEXT (50).")

{F attribute typeO
building_element_attribute = *n* THEN
mﬂmof tql == CONCAT(

")

EX.ECISodbclSQLWlTHM
statement of sq! END SQL
END

END
1 #**% 4dd the attributes to the table {AB-attribute-
designer] in the a\
ew project

FOR C-"- 1 TO mmbermOF

il

BEGIN

ber OF

igate building
4 atributes = ii

END SQL INTO NEW bunlduag_synems
]
END
WITH building_system STRING
WHEN CHANGED
BEGIN

EXEC 150dbc 2 SQU SELECT * from
of._buildi 1wt
budding_syslem-

2§

- [F CONF(linked_building_element OF
building_element_sttribute) = 100 THEN
BEGIN

t

! the follk g step is y as daa
anno(be;otdima!yﬁ'ommmmumm
EXECISodnzsoLSELECI‘
(linked_attribute_of_buildi
{GENERAL-, AB-lm'bme-dengnex]
where b gt jo.t and

END
{e%%%¢ end of FOR |
END
| 9988 ond of IF
END

!
§ *%2¢ end of method
END
WITH finish systems of the new project SIMPLE
WHEN CHANGED

BEGIN
{ ***° this method sims to add the general rules of the
components of the chosen system to the new project
databass

{
{ #%0¢ get the names of the components from the new
ject databese

EXEC 1Sodbe | SQL seleat distinct
ement) from [AB-stiribute-desigs
END SQL INTO Building elemert

!
FOR (i = 1 TO number instances OF navigate
Building element)
BEGIN
P ber OF navigate Building el

o L]

=i
2 == building_element OF Building element
EXEC 150dbe 2 SQL select ® from

[. 8 . ]

T
"~ END SQL INTO AB_general_nules

!
{ *9*** add the rules to the new project database
\
FOR (i 1 TO number instances OF rules

ber OF rules navigate 2 ;= i
EXECISOMISQLINSERTIN‘O[AB-
clement,

cause_ ol' the_effect) vakies
(:AB_general_rules.building_element,

:AB_genenal_rules.sttribute_of_building_clement,
:AB_general_rules.affected_discipline,
:AB_general i rula.pauu dnnp.
:AB_genensl_rules.result_in_major_modification,
:AB_general | mlu.ane of_the_effect)
END SQL
’ END
I
END
'
18648 move to the

"_project_selection_display to allow more
configuration
visible OF coafiguration window = FALSE
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visible OF mein window == TRUE
output OF main window ==
'CURENT_m selection_display
1 *0*¢ end of method
END

ATTRIBUTE Building Components SIMPLE
WHEN CHANGED
BEGIN
action OF 1Sodbe 1 1S connect == TRUE
!
EXEC 15odbe 1 SQL SELECT distinct

MAKE Building element
WITH building_clement :=
few_compooent_name

1
MAKE building_element_staibute
WITH antribute_of_ building_ek
new_auribute_oame
WITH antribute_type == *t°

‘i

1

building_clement OF current_data ==
new_component_aame
ansibute_of,_building_element OF
_dats '~ new_sttribute_name

(uilding_clement), graph_name from [AB-arrib

END SQL INTO Building element
'
EXEC 1Sodbe 1| SQL SELECT distinct
fement) from [AB-aaribute-d
ENDSQLINTOLmkedhn!dmdM

visible OF main window = FALSE
output OF configurstion window = config
visible OF configuration window = TRUE

ATTRIBUTE general statement of sg! STRING
ATTRIBUTE done of nsw component SIMPLE
WHEN CHANGED
BEGIN

i=0
t
| #*** check that there is an inserted name and that this
name does not exist

IF ( CONF(new_componcnt_name) >= 0) THEN

BEGIN

FIND Building clement
WHERE building_element OF Building
clement = new_component_name
WHEN FOUND
i=1
WHEN NONE FOUND
i=2
FIND END

[Fi=1 THEN
BEGIN
leFmboxl'-'Thtullrudyl

1 If the name was not used befor

[Fi=2 THEN

BEGIN

1 #**¢ hide the temporary put elements and put the
tempocary elements for [D data
jon OF border 6 invisible == 0,0,0,0
jon OF textbox 17 invisible ™= 0,0,0,0
jon OF promptbox 2 invisible = 0,0,0,0

OF pushbutton 10 invisible ==0,0,0,0
OF pushbutton 11 invisible := 0,0,0,0
; Bbutton 26 imvisible =
25.265,220.285
location OF promptbax 3 invisible2 =
25,195,220,220
location OF border 7 invisible2 =
15,150,235 ,290

OF textbox 19 invisible2 =
25,225,220,260
]

miblue_lype OF anuu_dm ok of

END
END

'

END
ATTRIBUTE new_component_name STRING
ATTRIBUTE new_attribute_same STRING
ATTRIBUTE done of new attribute SIMPLE

WHEN CHANGED

BEGIN
!

i=0
!

[F ( CONF{new_attribute_name) >= 0 AND
CONF( attribute_type OF current_dsta) >= 0 AND
CONF( designing_discipline OF current_data) >= 0)
THEN

BEGIN
1
ibute_of_building_el OF current_data
== pew_sttribute_tame
ibute_type OF building_clement_stribute =
mibmc_lyngqun_dn;

building_element_ d
linked_sttribute_of_building_el OF current_data
!
§ #24¢ put in the database

gaenlmoﬁql = CONCAT( "alter
table [*, builds OF _data, “}add [,

ibute_ofb .,-__.
IF attribute, :_type OF current_dams = *t* THEN
statement of :ql ~= CONCAT( general
statement of gk, “TEXT (50).")
IF attribute_type OF current_data = *n* THEN
genenal statement of sql == CONCAT( general
statemest of sql, “Number;")
EXEC (5odbe | SQL WITH general statement of
sql END SQL
1

EXEC ISodbc 1 SQL INSERT INTO {AB-

1
e heriddi 1 -

‘aurent dm.nribun of_ bwkﬁn._elemeu.
current daulmilm
:current_data designi ’nl_duapllne)

! END SQL

1 #949 creste the database table with its id attribute !
general siatement of sql := CONCAT( IFi =1 THEN

“CREATE TABLE [*, new. _compoaent_name, *] ([*, BEGIN

aew_component_name, °_id] TEXT(50)).") EXEC 1Sodbe 1 SQL UPDATE [AB-attribute-
EXEC 150dbc 1 SQL WITH g | signe

of sql END SQL finked ldin‘_elemem -

' current, dm.linked_buildiq_dm

10000 o4d the inf to {AB-attribute-designer} Gnked_stisibute_of, buildis -

table scurrene_datalinked_artrid _of_‘ ilding_el
new_sttribute_name = CONCAT( WHERE building_element =

new_component_name, °_id")
EXECMISQLI'NSERT[NTO[AB-
artrib desigr .(bulltﬁng_

e Pty

) values
( :doemain.new. mw name,
domain.new_attribute_name )

END SQL

:current_data building_clement AND
attribute_of_building_element =
eurrent_ dm.:mibme of_building_clement
END SQL
END

tF CONF(graph_same OF current_data) >=0

THEN
BEGIN
EXEC 1Sodbc 1 SQL UPDATE [AB-stribute-
designer] set graph_name = :current_data graph_name
building_element =

curremt_data building_element AND
m’hueo(hnldin._dm
:current_data atribute_of,_building_efement

location OF pusbbutton 12 invisible2 = 0,0,0.0
location OF pushb 13 invisible2 == 0,0,0.0
location OF bocder 7 invisible2 == 0,0.0.0
location OF textbox 18 invisible2 = 0,0,0.0
location OF textbox 19 invisible2 := 0,0,0,0
location OF pushb 16 invisible2 := 0,0,0.0
location OF promptbox 3 invisible2 = 0,0,0.0
1

END

ELSE

BEGIN

text OF message box 2 ™= *Some essential data
discipline.*
put up OF message box 2 = TRUE
END

END
ATTRIBUTE next new attribute SIMPLE
WHEN CHANGED

BEGIN

IF ( CONF(new_attribute_name) >= 0 AND
CONF( strribute_type OF current_data) >= 0 AND
CONF( designing_discipline OF current_data) >= 0)
THEN

BEGIN

stribuste_type OF building _efemens_sttribute =
suribute_type OF current._¢ data
designing_di OF
building_clement_sttribute ™= designing_discipline OF
cusrent_data
IF CONF(linked_building_ciement OF
current_daza) >= 0 THEN
BEGIN
Linked_building_element OF
building_element_attribute = linked_building_efement
OF currene_data

FORGET new_attribute_name

FORGET attribute_of_building_element OF
current_data

FORGET attribute. :_type OF current_data

FORGET designing_discipline OF current_data

FORGET linked_building_element OF

FORGET linked_attrib

_of_buildi .

FORGET attribute type OF input data
FORGET discipline OF i input data

OF pushburton 16 invisible2 =

180,195,220,220

location OF promgebox 3 invisible2 =
25,195,220,220

location OF textbox 18 invisible2 =
25,155,220,190
1

END

ELSE

BEGIN

text OF message box 2 = “Some essential data
are missing. Check attribute name, type, and designing
discipline.”

put up OF message box 2 := TRUE

END

END
ATTRIBUTE ok of attribute name SIMPLE
WHEN CHANGED
BEGIN
IF ( CONF(new_attribute_name) >= 0) THEN
BEGIN
t **¢¢ check if there is an atmibute with the same name
FIND building_element_anribute
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1 5*** end of method
END

ATTRIBUTE Genenl Rules SIMPLE
WHEN CHANGED

!
actioa OF 15odbe | IS connect = TRUE

visible OF main window = FALSE
output OF configuration window ™ General rules

visible OF configuration wiadow = TRUE
!
| *o0s end of method

END

ATTRIBUTE update rule SIMPLE
WHEN CHANGED

BEGIN
F (COI clemem OF
ABM mlu)”O)THEN

lI-' CONF(AB _general_rules D OF
AB_general_rules) >= 0 THEN
BEGIN

.AB_;enenl mleumk in_major_modification,
rule_ignored = :AB _mﬂ_mlamle_ipotd.
cause_of_the_effect =
:AB_general_rules.cause_of_the_cffect

where AB_general_ mlu D=

:AB_general_ mlec.AB_punl fules_[D

END SQL

IF CONF(mk :_ignored OF AB_general_rules}
<0 THEN
rule_ignored OF AB_general_rules = “No*
IF CONF{cause_ol_the_effect OF
AB_genera]_rules) <0 THEN
cause_of_the_effect OF AB_genenal_rules ™=
EXEC 1Sodbc | SQL insertinto [AB-general-
rules)

P 1 s A

aﬂ'eneddinplmpcmchuc.

result_in_nujor_modification,

rule_ignored,.cause_of_the_efTect)
values

( "AB_general_rulesbuilding_element,
AB_general_rules.attribute_of, building_element,
:AB_geneni_rules affected_discipline,

L

:AB_general_rules.percent_change, R
:AB_general_rules.cesult_in_msjor_modification,
:AB_general_rules.rule_ignored,
:AB_general_rules.cause_of_the_effect)
END SQL
END
1
END
ELSE
BEGIN
text OF message box 2 = "Some important data
are missing.
You may need 1o puch New Rule botton”
put up OF message box 2 ;= TRUE
END

IF ( CONF(btuilding_clement OF
Curmu rule_data) >= 0 AND CONF(
y_of_buildil ' OF Current_rule_dats)

>=0) THEN
BEGIN
mmanamosmm
MAKE AB_general_rules
WITH building_element := building_element
OF Current_rule_data
WITH suribute _of,_building_element =
attributs ofhﬁldh;_duenOFQnu rule_dats

END
ATTRIBUTE delete a component SIMPLE
WHEN CHANGED

BEGIN
IF CONF(building_element OF aurent_data) >= 0

BEGIN

general statement of sql == CONCAT( “drop
table *, building_element OF current_data)

EXEC !Sodbc | SQL WITH general statement of
aql END SQL

EXEC lSodbe 1 SQLdehcﬁm[AB-m

END SQL INTO Building clement
EXEC ISodbc t SQL SELECT distinct
(building_el ) from [AB-auribute-designer]
B{DSQLNTODMWM
FORGET curent_dsta
FORGET building_element_stiribute
END
ELSE
BEGIN
lauOFmboxz"NoBuddiu;

puupOFmbon'-mUE
END

C

t
1 **** end of method
END
ATTRIBUTE done of ID attribute SIMPLE
WHEN CHANGED
BEGIN
!

i=0
]

IF ( CONF(new_attribute_name) >= 0 AND
CONF( artribute_type OF current_dats) >= 0 AND
CONF( designing_discipline OF _dats) >= 0)
THEN

BEGIN

1

aribute_type OF building_clement_attribute ~=
anribute_type OF current_data

dmgmn;_d'wplme OF
building_element_attribute := designing_discipline OF
current_data

IF CONF(linked_building_eiement OF
current_dats) >= 0 THEN

END
t
1 **¢ out in the database
EXEC 50dbc 1 SQU UPDATE [AB-attribute-

IF CONF(graph_asme OF crrent_data) >= 0

BEGIN
EXEC ISodbe | SQL UPDATE [AB-attribute-
designer] set graph_name = :curent_data graph_name

location OF pushbutton 12 javisible2 == 0,0,0,0
hahosmmlzhmﬁlez‘o.o.oo
location OF pr 3 iavisible2 = 0,0,0.0
location OF border 7 invisible2 = 00,00
banouOF:mboxllmuiblez-oooo

OF textbox 19 invisible2 = 0,0,0.0
location OF pushbutton 16 invisible2 = 0,0,0,0
focation OF pushb 26 invisible2 == 0,000

'
END
ELSE
BEGIN

text OF message box 2 := "Some exsential data
are missing. Check attribute name, type, and designing
discipline.®
put up OF message box 2 = TRUE
END

END
ATTRIBUTE delete of attribute SIMPLE

BEGIN .

IF CONF(attribute_o<_building_element OF
current_data) >= 0 THEN
BEGIN

H
t *9¢ delete from its table and from table (AB-antribute-

designer}
general statement of sqt :-CONCAT( “alter
Mk[.k ilding_el OF .“ ol
. of_building_dl OF data, L")
EXECISodbcISOLWITHgaaIInumof
sql END SQL
EXEC 150dbc 1 SQL. delete rom [AB-attribute-

current_ “tastiribute. ol’buildm(_eleswu END SQL
1
1 9909 delete the related data from Level §

BEGIN FIND building_element_attribute
ﬁnked |_building_element OF WHER.E mﬂm.e ot‘ [ building_clement OF
o, ibuie = linked_building_el g
OF um’enl_dln ib of building_el OF _data
linked _attritute_of_building_el OF WHEN FOUND
building_element_stiribute = FORGET CURRENT
tinked_sttribute_of_ building_el OF current_data

building_element_attribute
FIND END
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FORGET attribute_of_building _element OF
current_dsta

FORGET attribute _type OF current_data

FORGET designing_discipline OF current_data

FORGET finked_building_element OF
current_data

FORGET linked_sttribute_of_ building_element
OF current_data

END

ELSE
BEGIN
laxOanpboxzf'NoBuﬂdin'

puinFmbuxz-nUE

Ci

:““uliotmqbd
END
ATTRIBUTE Menus SIMPLE
WHEN CHANGED
BEGIN
'
action OF [Sodbc | IS connect := TRUE

EXECISoOclSQLSE.E(.Tdium
(building_el ) from [AB-strib ]
ENDSQLM’OBﬁldiqdm
!

EXEC ISodbe 1 SQL SELECT distiact
(main_menu_lsbel) from [AB-menu_item)

END SQL INTO Menus_group (label)
!
EXEC [Sodbe 1 SQL SELECT labet from [AB-
mens_itemn]
END SQL INTO

Memus_classified_B_comp
1
FOR (i ™ | TO mumber instances OF navigate

visible OF main window = FALSE
output OF coafiguntioa window = Menus display
visible OF configuration window := TRUE

data source OF 1Sodbc | = project_name
title OF configuration window = CONCAT(
'Conﬁgmng Pmru : '.O pl'ojut‘_lm):“

ATTRIBUTE New_project SIMPLE
WHEN CHANGED
BEGIN
sction OF [Sodbc 2 IS coanect := TRUE
EXEC ISodbc 2 SQL select Project_name from
Current_projects
END SQL INTO Current_projects

END
ATTRIBUTE Current_project SIMPLE
WHEN CHANGED
BEGIN
action OF 15odbe 2 IS connect := TRUE
EXEC I50dbc 2 SQL select Project_name from

Current_projects
END SQL INTO Current_projects
END

ATTRIBUTE back_to_current_project_display
SIMPLE
WHEN CHANGED
BEGIN
visible OF configuration window = FALSE
visible OF main window = TRUE

output OF main window ==
CURENT _project_selection_display

ATTRIBUTE
check_the_existance_of_new_project_nsme SIMPLE
WHEN CHANGED

BEGIN
FIND Current_projects
WHERE project_name OF Current_projects =
project_name
WHEN FOUND
mOFmem.ebon"Thsmmelltudy

put up OF message box 2 == TRUE
WHEN NONE FOUND

setup & new project = TRUE
FIND END

! —— end of method
END

ATTRIBUTE setup & new project SIMPLE

WHEN CHANGED

BEGIN

§
{ ¢*¢e% this method does the
| 3=¢e2 1) Read the paths of the ODBC.ini file and the
path of the
‘l‘...
“empty” database
1 eoses 2) Modify the ODBC.INI file 0 it links to the
new database
§ ee0e8 1) Add the file name to the General database 50
a3 to be considered existing project
{ #8492 4) Prepare a batch file to exceute the next step
1 $e00s 5) Mske & new database by copy the empty
database to & file with
{o9%s®  he new name
t
f
{ = read the path of the files from the file

that is used for this program and contains an

progect.ins
action OF file 1 IS openold == TRUE
WHILE (NOT eof OF file 1)
BEGIN
read line OF file | ™= TRUE
IF SUBSTR{curvent line OF file 1, 1, 16) =
“path of ODBC.ini" THEN
_of_odbc := SUBSTR( current line OF file
1,36, 11}

IF SUBSTR(current fine OF file 1. 1, 29) =
“path of the developed program® THEN
current_path = SUBSTR( current line OF file
1, 36, 16)
END

sction OF file 1 IS close = TRUE
'
{ ——— modify the ODBC.ini
ilename QF file 3 == CONCAT( path_of_odbc,
*ODBC.INI")
sction OF file 3 IS open old := TRUE
WHILE (NOT eof OF file 3)
BEGIN
read line OF file 3 = TRUE
END

write line OF file 3 = CONCAT( *(".
project_name, *]°)
write line OF file 3 := CONCAT( “Driver~",
path_of_odbc, "SYSTEMVODBCIT16.DLL")
write line OF file 3 := CONCAT( "DBQ=",
project_name, *.MDB")
write fine OF file 3 = CONCATY{ "DefaultDir=",
current_path)
write line OF file 3 == "FIL=Microsoft Access”
write line OF file 3 ™ “JetiniPsth=msacc20.ini*
write line OF file 3 - "UID=Admin"
write line OF file 3 =~ *
action OF file 3 IS close == TRUE
1
1 ——— add the new file to the general database
EXEC [Sodbc 2 SQL insert into Current_projects
(Project_name) values ( :domain.project_name )
END SQL
t
{ e make a batch file to have a new database
sction OF file 2 1S delete ™= TRUE
action OF file 2 IS open new = TRUE
write line OF file 2 = CONCAT( “copy °.
current_path, “empty. mdb *, curvent_path,
project_name, °.mdb *)
write line OF file 2 := CONCAT{ “copy °,
current_path, “empty.ldb *, current_path, project_name,

“idb ")

action OF file 2 IS close := TRUE

[

! —— make a copy of the empty database
ACTIVATE °TPU, EXTERN, project.bat®

!

!——mmthediq:hylotbemndow

ATTRIBUTE get from genera{ daisbsse SIMPLE
WHEN CHANGED

BEGIN
t
!

EXEC [Sodbc 2 SQL select distinet
iilding ol ) from [G AR artrik
designer)

END SQL INTO

GENERAL _Building_efement
!
{ **** remove the building elements that are already in
use

FOR G= 1 TO ber i OF mavigate
Building element)

BEGIN

instance asumber OF navigate Building element

GENERAL Building el = building_ei OF

visible OF get from generel database window =
TRUE

output OF get from general database window ™ sdd
from general database display

1
t ¢9%¢ end of method

END
ATTRIBUTE GENERAL _Building_component
STRING
WHEN CHANGED
BEGIN
EXEC i5odbc 2 SQL SELECT ® rom [General-

AR

FIND Building efement
WHERE LOWCASE( building_efement OF
Building element) = LOWCASE(
GENERAL._Building_component)
WHEN FOUND

i=1

WHEN NONE FOUND
im2

FIND END

IFi=] THEN
BEGIN
text OF message box 2 := “This Component
Already exists”®
put up OF message box 2 == TRUE
END

IFi=2 THEN
BEGIN
]
1 4% creste the database uble with its id attribute
genenal statement of sgf = CONCAT( “CREATE
TABLE [*, GENERAL _Building_component, ] ([*,
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GENERAL _Building_component, °_j ﬂ]ngcr(so))')
EXEC ISodbc 1 SQL WITH general statement of

sql END SQL

!

!"“'addu\eruormhuutomecrudubh
FOR (= 1 TO b OF navigate
GENERAL building element artributes)
BEGIN

i ber OF
building element attributes == {i
§ e*** ignoce the sttribute that bas the _id of the

IF SEARCHSTR("_id",
stiribute_of_building_eclement OF
W_?;ng_dm_m) =0THEN

BE!

{ #** ot the attributes in the database
genenal statement of sql := CONCAT( “alter
table [*, building_clement OF
GENERAL _Bui

igste GENERAL

table

1 *2*¢ 344 the antributes to the table [AB-strribute-
designer] in the new project
FOR (ii = 1 TO aumber instances OF navigate

GENERAL building clement sttributes)
BEGIN .
[ ber OF navigate GENERAL
building element sttributes = i

IF CONF(linked_building_clement OF
GENERAL . building_element_stiribute) = 100 THEN
BEGIN

1
! s08909 1he following step is necessary as data
can not be got directly from sccess to this attribute
E)CBC lSoac 2 SQI. SELECT
(finked_ :_of._buildil ) from
[GENERALAB—W«!@W]
where building_element =
:domain. GENERAL _Building_component and
antribute_of’_buifding_element =
:GENERAL _building_ek

END SQL INTO domain (tztt)
e, of building o

uilding_element

linked _t > of_| g _
GENERAL_building _element_attribute -= tiet
4
EXEC 1Sodbc | SQL INSERT INTO {AB-

domain. GENERAL _Building_comp
:GENERAL_building_element_attribute suribute_of_b
uilding_element,

orldinn ol -  type.
:GENERAL ) bu:ldmg_demem mnhm;dengnng_dis
cipline,.GENERAL _building_element_attribute. linked
_building_element,"GENERAL _building_element_attri
bute.flinked_attribute_of_building_element )

sqQL
END .
ELSE
BEGIN
EXEC 15odbe 1 SQL INSERT INTO {AB-
mnhumuw] (huldm‘_dm

- type.
dcnmng_duaplun) values
{

‘GENERAL_building_element_anribute attribute_of_b
uilding_element,

:GENERAL _building_el ik ibute_type,
‘GENERAL_| bunldm(_dm anribute designing_dis

END

]
I **¢ end of method

END
ATTRIBUTE return from _get from general datab

EXEC iSodbe 1 SQL SELECT distinct
(building_element), graph_name from (AB-attribute-
designer]

END SQU INTO Building element
]

B(BCMISQLSEICI’@M

(building_el ) from [AB-attsik
ENDSQLMOMW:IM
1

visibie OF get from genenl database window =
ALSE

END
ATTRIBUTE add component and general rule
SIMPLE

WHEN CHANGED
BEGIN
i=0
FIND Building clement
WHERE LOWCASE( building_clement OF
Building element) = LOWCASE(
GENERAL _Building_component)
WHEN FOUND
im=1
WHEN NONE FOUND
i=2
FIND END
f
1
IFi=1 THEN
BEGIN
text OF message box 2 = *This Component
exists®
put up OF message box 2 = TRUE
END

[Fi=2 THEN
BEGIN

]

| *%*¢ create the database table with its id attribute
genenal statement of sql = CONCAT( *CREATE

TABLE [*, GENERAL_Building_component, *] ([*,

GENERAL _Building_component, *_id] TEXT(50))")
EXEC ISodbe 1 SQL WITH general sutement of

nqlENDSQL

|“°"|Mmgmoﬁnribun:mbemdnble
FOR @Gi= 1TO b OF naviga
GENERAL building element attributes)
BEGIN

ber OF
g clement attributes ™= i
1 **** ignore the artribute that has the _id of the

[F SEARCHSTR("_id®,
attribute_of_building_eiement OF
GENERAL _building_element_sttribute) = 6 THEN

igate GENERAL
buildi

BEGIN
{ **%% pug the artributes in the database
statement of sql == CONCATY( “alter
table {*, building_element OF
GENERAL_Building_element, *] add [,
attribute_of_building_element OF
GENERAL .  building_element_stiribute, °] )
IF attribute_type OF
GENERAL _building_element_attribute = "t* THEN
general statement of sql -= CONCAT(
general statement of sqi, ’I'EXT (50):7)
IF atribute_type Ol
GENERAL budding_c!aum atribute = *n* THEN
genera! statement of sqi ;= CONCAT(
! of sql, “Number;")
EXEC ISodbe 1 SQL WITH general
statement of sql END SQL
END

END
I'“'lddlhtmwlhuble [AB-attribute-

building element attributes == i
IF CONF(linked_building_element OF

GENERAL _building_element_attribute) = 100 THEN
BEGIN

§

' the following step is yasdata

can not be got directly from access to this stiribute
EXEC 15odbc 2 SQL SELECT

EXEC iSodbe 1 SQL INSERT INTO (AB-

sttribute-designer] (building_element,
saribute _of_building Mmm

finked uzibueo(’hﬁldiq_elenen)vuu

END
sQL
END
ELSE
BEGIN
EXEC 15odbe 1 SQL INSERT INTO (AB-
designing_duscipline) values -

(
:domain. GENERAL _Building_component,
‘GENERAL _building_ciement_sttribute.attribute_of_b
uilding_element,
:GENERAL building_elemeu mihm:.mm _type,
:GENERAL _buildi ¥ dis
cipline)

SQL
END
END
1
t ®vee A4d the General Rules

B(ECMZSQLM'M[GBJM

END SQL INTO AB_genenl_rules
{

1 o092 444 the rules 10 the new project database
]
FOR (i := | TO number instances OF rules

navigate 2)

BEGIN

i ber OF nules navigaie 2 := i

EXEC 1Sodbe | SQL INSERT INTO {AB-
gmenl—mla](buildiq_dm i

> of b affected_discipli

percent_ dunge. na:ll in_major_modil fic auoo.
cause_of_the, eﬂ‘ec()vll\m
(:AB_general_rules.building_element,

_genersl_rulesantribute_of_building_clement,

:A.B _gautl_mla.lﬂ'eued_disapline.

:AB, Jenell_mlel.pacun_chm

-AB_genenaf_rules result_in_major_modification,

:AB_general_rules.cause_ of the_effect)
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sQL

!

!

1 *%% end of IF
END

END

1
1 **° end of method
END

INSTANCE border | ISA border

WITH style IS shadow

WITH perspective IS in

WITH border width := 4

'WITH background color ™ 192,192,192
WITH fill color == 0.0,128

WITH highfigia color := 0,00

WITH shadow color :=0,0,0

WITH location = 55,165,100

INSTANCE border 2 ISA border

WITH background color = 192,192,192
WITH £l coloe == (92,192,192

WITH highlight color == 255,255 255
WITH shadow color := 128,128,128
WITH locaticn = 5.40.420,13§

INSTANCE border 3 ISA border

wnuwm = 192,192,192
WITH il color := 192,192,192

WITH highlight color == 255,255,255
WTTH shadow color := 128,128,128
WITH locstion := 5,140,500,410

WITH background color = 192,192,192
WITH fill color = 192,192,192

WITH highlight color = 255,255,255
WITH shadow color = 128,128,128
WITH location = 15,295.490,400

INSTANCE border 5 ISA bocder

WITH background color = 192,192,152
WITH fill color = 192,192,192

WITH highlight color := 255,255,255
WITH shadow color ™= 128,128,128
WITH location = §,40,595,245 .

INSTANCE border 6 invisible ISA border

WITH background color = 192,192,192
WITH 6l color ™= 192,192,192

WITH highlight color = 255,255,255
WITH shadow color := 128,128,128
WTTH location := 0,0,0.0

INSTANCE border 7 invisible2 ISA border
WITH xyle IS picture frame
WITH perspective IS in
WITH border width := |
WITH background color ;= 192,192,192
WITH fill color := 192,192,192
WITH highlight color = 255,255,255
WITH shadow color := 128,128,128
WITH location = 0,0,0,0

[NSTANCE border 8 ISA border

WITH style IS edit control

WITH perspective IS in

WITH border width == {

WITH background color == 192,192,192
WITH f£ill coloc == 192,192,192

WITH highlight color == 255,255,255
WITH shadow color -= 128,128,128
WTTH location := 5.50.250,39$

INSTANCE border 9 ISA border

WITH style IS edit control

WITH perspective IS in

WITH border width == |

WITH backgrouad color == 192,192,192
WITH fill color := 192,192,192

WITH highlighe color := 255,255,255
WITH shadow color := 128,128,128
WITH location == 253,50,500.395

INSTANCE border 10 ISA border
WITH style IS group
WITH perspective IS in
WITH border width == t
WITH background color = 192,192,192
WITH fill color == 192,192,192
WITH highlight color == 255,255,255
WITH shadow color = 128,128,128
WITH location := 5,45,175415

INSTANCE border 1| ISA border

WITH beckground color = 192,192,192
WITH fill color = 192,192,192

WITH highlight color == 255,255,255
WITH shadow color ™ 128,128,128
WITH location == 180,45,340,415

WITH background color == 192,192,192
WITH fill color = 192,192,192

WITH highlight color = 255255255
WITH shadow color = 128,128,128
WITH location == 345,45,500,355

INSTANCE border 13 ISA border
WITH style IS shadow
WITH perspective IS in
WITH border width ;= 4
WITH background color == 192,192,192
WITH 6ll color == 0,0,128
WITH highlight color = 0,0,0
WITH shadow color == 0,00
WITH location := $,5,165.75

INSTANCE border 14 ISA border
WITH style IS shadow
WITH perspective IS in
WITH border width = 4
WITH background color == 192,192,192
WITH fill color := 0,0,128
WITH highlight color == 0,0,0
WTTH shadow color -= 0,0,0
WITH location == 10,5,170,60

INSTANCE border 15 ISA border
WITH style IS group
WITH perspective IS in
WTTH border width = |
WITH background coloc == 192,192,192
WITH fill color = 192,192,192
WITH highlight color := 255,255,255
WITH shadow color := 128,128,128
WITH location = 5,40,490,400

INSTANCE border 16 ISA border
WTTH style IS group
WITH perspective IS in
WITH border width ~= |
WITH background color == 192,192,192
WITH £ilf color == 192,192,192
WITH highlight color := 255,255,255
WITH shadow color = 128,128,128
WITH location ™ 10,45,435,395

INSTANCE border 17 ISA border
WITH style IS picture frame
WTTH perspective IS in
WITH border width := 3
‘WITH background color := 192,192,192
WITH fill color == 192,192,192
WITH highligit color := 255255255
WITH shadow color == 128,128,128
WITH location == 20,55.475,195

INSTANCE border 18 ISA border

WITH color = 192,192,192
WITH fill color =~ 192,192,192

WITH highlight color == 255,255,255
WITH shadow color = 128,128,128
WITH location := 20,205,475,345

INSTANCE border 19 ISA border

WITH background color == 192,192,192
WITH £ill color ™ 192,192,192

WITH highligit color = 255,255,255
WITH shadow color := 128,128,128
WITH location = 5.40,490,400

INSTANCE border 20 ISA border
WITH style IS group
WITH perspective IS in
WITH border width -= 1
WITH background color == 192,192,192
WITH £ill color == 192,192,192
WITH highligit color ™= 255,255.255
WITH shadow color == 128,128,128
WITH location == 10,45,485,395

INSTANCE border 21 ISA border

WITH background color == 192,192,192
WITH fili color 1= 192,192,192

WITH bighlight color := 255,255,255
WITH shadow color == 128,128,128
WITH location == 20,110,240,385

WITH background color == 192,192,192
WITH 6l color ™ 192,192,192

WTTH highligit color ™= 255,255,255
WITH shadow color := 128,128,128
WITH location := 255,110,475,320

INSTANCE border 23 1SA border

Wl'l'Hblckwundcolot'- 192,192,192
WITH fill coloc == 0,128,128

WITH highlight color := 255,255,255
WITH shadow color == 128,128,128
WITH location = 20,55.475,100

INSTANCE border 24 ISA border

WITH background color = 192,192,192
WITH fill color == 192,192,192

WITH highlight color = 255,255,255
WTITH shadow color = 128,128,128
WITH location := 540,415,340

INSTANCE border 25 ISA border
WITH style IS group

WITH perspective IS in

WITH border width == |

WITH background color == 192,192,192
WITH fill color == 192,192,192

WITH highlight color := 255,255,255
WITH shadow color := 128,128,128
WITH location := 10.45410.33§

INSTANCE edit table column 1 ISA edit table column
WITH sttachment = attribute_of_building_element
OF building_clement_atrribute

WITH heading label :=
“attribute_of_building_element®

WITH width == 70

WITH justify IS left

WITH pen color {1 ] := UNDETERMINED

WITH fill color [1 } : UNDETERMINED

INSTANCE edit table column 2 ISA edit table column
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WITH antachment -~ :_type OF
building_element_stiritaste

WITH hending label ;= “attribute_type®
WITH width = 70

WITH jusify IS lefd
WITH pen color [1 ] = UNDETERMINED
WITH fill color [1 ] =~ UNDETERMINED

INSTANCE edit table column 3 [SA edit table columa
WITH sttachment := designing_discipiine OF
building_element_ateribute

'WITH heading label := "designing_discipline*
WITH width = 70

WITH justify IS left

WITH pen color [1 ] -~ UNDETERMINED
WITH fill color [1 ] = UNDETERMINED

INSTANCE edit table column 4 [SA edit table column
WITH sttachment :=linked_building_clement OF -
building_element_attribute

WITH heading labef = “linked_building_element®
WITH width =70

WITH jusify IS left

WITH pen color [ ] == UNDETERMINED

WITH 6l color (1 } = UNDETERMINED

INSTANCE edit table column § ISA edit table columa
WITH atachment ;=
linked_sttribute_of_building_element OF
building_clement_sttribute
WITH heading label ~
“linked_attribute_of__ building_clement®
WITH width == 70
WITH justify IS left
WITH pen color [1 ] = UNDETERMINED
WITH £l color { | ] ;= UNDETERMINED

[NSI'ANCEISOQ:HSAISO&:

INSTANCE {Sodbc 2 ISA 1Sodbe *

WITH sppend := FALSE
WITH default ertor handling == TRUE

INSTANCE message box | ISA message box
WITH title := “Waming Message*

WITH text := "Are you sure that you want to
DELETE the current building component®
WITH modal style IS sys modal

WITH icon IS question

INSTANCE message box 2 [SA message box
WITH title := “INPUT ERROR"

WITH modal style IS app modal

WITH icon IS stop sign

WITH button IS ok

WITH default buttoa IS one

INSTANCE message box 3 ISA message box
WITH title := “Waming Message®
WlTHxat'-’Anywmlhlywwlmm

DELEl'Elhe p

INSTANCE navigate | ISA navigate ‘
WITH class attachment := building_element_attribute

INSTANCE rules navigate 2 ISA navigate
WITH class attachment := AB_general_rules

INSTANCE navigate Building el ISA navigat
WITH class h .= Building el

INSTANCE navigate menu_group_items ISA navigate
WITH class sttachment == Menus_group_jtems

INSTANCE navigate building el ib 1SA
navigate

WITH class h = building_el _attrit

INSTANCE navigate GENERAL building elements
ISA navigate

WITH class attachment =

GENERAL _Building_element

INSTANCE navigate GENERAL building element
attributes ISA navigate

WlTHudeduplay = Starting display

- WITH ignore breakpoints == FALSE

WITH ressoning on = FALSE
WITH numeric precision = 8
WITH demon strategy (S fire first
INSTANCE column ! ISA column
WITH attach = attribute_
OF building_element_attribute
WITH width = 160

Pores 1

- .

WITH heading justify IS heading center
WITH beading wordwrap = TRUE

INSTANCE column 2 ISA column

INSTANCE column 3 [SA column

WITH attachment = designing_discipline OF
building_element_attribute

WITH width = 60

WITH heading justify IS beading center
WITH beading wordwrap = TRUE

INSTANCE column 4 ISA column

WITH atach = linked_building_el OF
building_element_anribute

WITH width = 160

WITH heading justify IS heading center
WITH beading wordwrap := TRUE

INSTANCE cofumn § ISA column

WITH attachment =
linked_attribute_of_buildi ! OF
hnlding_dam suribute

WITH width = 160

WITH jusiify IS jeft

WITH wordwrap = TRUE

WITH heading label := *Linked

Component

Attribute®
WITH heading justify IS heading center
WITH heading wordwrap = TRUE

INSTANCE Staning display [SA display
WITH wait = TRUE

WITH delay changes := FALSE

WITH items [ ] = UNDETERMINED
WITH items [2 ] = border |

WITH items [3 ) := textbox 1

WITH items [4 ] := pushbution 2
WTITH items [$ ] := UNDETERMINED
WITH items [6 ] == UNDETERMINED

WITH itemns [7 ] -~ UNDETERMINED
WITH itemns (8 ] - UNDETERMINED
WITH items (9 ] == pushbutton 34

WITH items {10 ] := pushbutton 35
WITH £l color == 192,192,192

WITH menus {1 ] := UNDETERMINED

INSTANCE coafig ISA display
WITH wait ™= FALSE

WITH delay changes ;= FALSE
WITH items (1 ] = texthox 2
WITH items (2 ] = border 2
WITH items [3 ] - listbox |
WITH iterns {4 ] -~ valuebox 1
WITH items [5 ] = textbox 3
WITH items [6 ] == textbox 4
WITH items [7 ] == border 3
WITH items [8 ] == fisthox 2
WITH iterns [9 ] == textbox §
WITH items [10 ] ™= valuebox 2

= promptbox 2 invisible
WITH items {41 ] == textbox 17 invisible
WITH items (42 ] == pushbutton 10 invisible
WITH items {43 } = UNDETERMINED
WITH items (44 ] = pushbutton 11 invisible
WITH items [45 ] = border 7 invisible2
WITH items (46 ] := promptbox 3 invisible2
WITH items {47 ] := textbox 18 invisible2
WITH items {48 ] == textbox 19 invisible2
WITH items [49 ] == pushbutton 12 invisible2
WITH items {50 ] = UNDETERMINED
WITH items (51 ] = UNDETERMINED
WITH items (52 ] == pushbutton 16 invisible2
WITH items [$3 ] := pushbutton 26 invisible2
WITH items (54 ] = pushbuttoa 52

WITH items [S5 ] = textbox 64

WITH fill color == 192,192,192

WITH menus {1 ] =~ UNDETERMINED

INSTANCE attributes uble display ISA display
WITH wait ;= FALSE

WITH delay changes := FALSE

WITH items [1 } = border §

WITH items [2 ] ;= table |

WITH items [3 ] = textbox 15

WITH items {4 ] := textbox 16

WITH items {5 ] := UNDETERMINED
WITH items {6 ] := pushbution 8
WITH fill color == 192,192,192

WITH menus {1 } = UNDETERMINED

INSTANCE General rules display ISA display
WITH wait := FALSE

WITH delay changes := FALSE

WITH items [1 ] := textbox 20

WITH items {2 ] = border 8

WITH items (3 ] -~ UNDETERMINED
WITH items {4 ] == UNDETERMINED
WITH items (5 ] := textbox 23

WITH items [6 ] = textbox 24

WITH items (7 ] := UNDETERMINED
WITH items [8 ] := promptbox 4
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WITH items [38 ] = vakuebox 8
WITH fill color := 192,192,192
WITH menus {1 ] = UNDETERMINED

INSTANCE Menus display ISA display
WITH wait = FALSE

WITH delsy changes == FALSE
WITH items [1 ] == border 12
WITH items [2 ] == border 11
WITH items (3 ] == border 10
WITH items (4 ) =™ textbox 34
WITH itexns (S ] := libox 8
WITH items (6 ] ™ textbox 36
WITH items [7 ] = listhox 9
WITH items {8 ] = textbox 37
WITH items [9 ] = pushbution 27
WITH items {10 ] == fisthox 10
WITH items {11 ] = texthox 38
WITH items {12 ] == vakebox 13
WITH itemns [13 ] == textbox 39
WITH items [14 } = texthox 40
WITH itemns [15 ] == pushbutton 28
WITH items [16 ] == pushbutton 29
WITH items {17 ] == valuebox 4
WITH iterns [18 ] -= pushbutton 30
WITH items (19 ] == pushbutton 31
WITH items [20 ] == pushbutton 32
WITH items [21 ] == valuebox 15
WITH items (22 ] ™ promptbox §
WITH items (23 ] ™= textbox 41
WITH items [24 ] := textbox 42
WITH £l color = 192,192,192
WITH menus (1 ] = UNDETERMINED

;)_JSTANCECURM "_project_start_display [SA
WITH wait = FALSE

WITH delay changes := FALSE

WITH items [1 ] == border !

WITH items [2 ] == UNDETERMINED
WITH items [3 ] == UNDETERMINED
WITH items {4 ] == UNDETERMINED
WITH items [5 ] = UNDETERMINED
WITH items [6 ] : textbox 43

WITH items {7 ] := textbox 44

WTTH ttems [8 ] == pushbutton 33
WITH items [9 ] = listbox 11

WITH items {10 ] := pushbutton 37
WITH £ill coloe == 192,192,192

WITH menus (1 ] = UNDETERMINED

INSTANCE NEW _project_start_display ISA display
WITH wait == FALSE

WITH delay changes = FALSE

WITH iters [1 ] ;= border !

WITH items {2 ] 1= textbox 47

WITH items {3 ] := pushbutton 33
WITH items (4 ]} == textbox 48

WITH items [$ ] := promptbox 9

WITH items {6 ] :» pushbution 38
WITH f£ill color := 192,192,192

WITH menus (§ ] = UNDETERMINED

INSTANCE CURENT _project_selection_display ISA

display
WITH wait = FALSE
WITH delay changes = FALSE
Wn'HE!ﬂn:(l ] :=border 1

WITH items {6 ) == pushbutton 36
WITH 6ll color == 192,192,192
WITH menus (1 ) = UNDETERMINED

INSTANCE NEW_project_selection_display ISA

Mmftumlz).-wubox“

WITH items (S } = pushbuttoa 41
WITH il color == 192,192,192
WITH menus {1 ] == UNDETERMINED

INSTANCE NEW from another project display ISA
display

WITH wait = FALSE

WTTH delay changes = FALSE

WITH meaus {1 ] = UNDETERMINED

NSTANCENEWMWWISA
display
WITH wait = FALSE
WITH delsy changes := FALSE
WITH items (1 | -= border 1S
WITH items (2 ] == border 16
WITH items (3 ] := border 17
WITH items (4 ] := border I8
WITH items [5 ] := textbox 53
WTTH items (6 ] := listbox 13
WITH items (7 ] = textbox S4
WITH iterns {8 ] := valuebox 16
WITH items [9 ] := textbox 55
WITH items {10 ] := UNDETERMINED
WITH items (1} ] ;= UNDETERMINED
WITH items (12 ] = listbox 14
WITH items (13 ] = texabox 57
WITH items [14 ] := pushbutton 47
WITH items [15 ] == pushbutton 48
WITH items [16 ] ;= UNDETERMINED
WITH fill color := 192,192,192
WITH menus [1 ) ==~ UNDETERMINED

INSTANCE NEW from systems display ISA display
WITH wait := FALSE

WITH delay changes := FALSE
WITH items {1 | := UNDETERMINED
WITH items (2 ] := UNDETERMINED
WITH items {3 ] == UNDETERMINED
WITH items {4 ] := UNDETERMINED
WITH items {5 ] := UNDETERMINED
WITH items (6 ] := UNDETERMINED
WITH items {7 } := UNDETERMINED
WITH items {8 ] :» UNDETERMINED
WITH items {9 ] := textbox 58

WITH items {10 ] == border 19

WITH items [11 ] = border 20

WITH items [12 ] ™= border 21

WITH items [13 ] = border 22

WITH items [14 ] = textbox 59
WITH items {15 ] == textbox 60
WITH items (16 ] = textbox 61
WITH items (17 ] = valuebox 17
WITH items [18 ] = textbox 62
WITH items [{9 ] := valuebox 18
WITH items (20 ] := listbox 1S

WITH items (21 ] == listbox 16

WITH items (22 ] := pushbutton 49
WITH items (23 ] := pushbutton 50

WITH items [24 ] := border 23

WITH items (25 | = textbox 63

WITH items [26 ] == litbox 17

WITH items {27 ] -= pushbutton S1
WITH £il color = 192,192,192

WITH menus [1 | == UNDETERMINED

INSTANCE add from general database dispiay ISA
display

WITH wait -= FALSE

WITH delay changes := FALSE
WITH items {1 ] = UNDETERMINED
WITH items (2 ] = UNDETERMINED
WITH items (3 ] = UNDETERMINED
WITH items [¢ ] = UNDETERMINED
WITH items {S | := UNDETERMINED
WITH items [6 ] = UNDETERMINED
WITH items {7 ] := UNDETERMINED
WITH items [8 ] » UNDETERMINED
WITH items [9 ] =~ UNDETERMINED
WITH items {10 ) == border 24

WITH items [11 } == border 25

WITH items [12 ] == listhox I8

WTTH items {13 ] == valuebox 19
WITH items (14 ] == textbox 65
WITH items (15 ] »= teabox 66
WITH items [16 ] == listbox 19

WITH items {17 ] = 1exabox 67

WITH items (I8 ] == textbox 68

WITH items {19 ] = pushbutton 53
WITH items {20 ) -= pushbutton 54
WITH items (21 ] := pushbutton 55
WITH fill color == 192,192,192

WITH menus {1 ] == UNDETERMINED

INSTANCE file 1 ISA file

WITH filename ™= "project.ini®

WITH shared == FALSE

WITH default error handling = TRUE

INSTANCE file 2 ISA file
WITH filename ™ "project.baz®
WITH shared == FALSE
WITH defaukt error handling = TRUE

INSTANCE file 3 ISA file
WITH shared == FALSE
WITH defauit error handling =~ TRUE

INSTANCE listbox 1 ISA [istbox

WITH show custent instance = TRUE
WITH source := building_element OF Building
element

WITH destination := building_el OF
current_data

WITH locatioa = 16,71,210,95

INSTANCE listbox 2 ISA listbox
Wm-hhawmum'TRUE
WITH source = atrribute_of_building_ OF
building_element_attribute

TH destination = stiribute_of. building_el

B_S

OF current_data
WITH location == 16,171,235.240

INSTANCE listbox 3 ISA listbox

WITH show current instance =~ TRUE

WITH source := building_element OF Linked
building element

WITH destination = linked_building_element OF
current_data

WITH location := 25,320,235345

INSTANCE flistbox 4 ISA listbox
WITH show current instance = TRUE
WITH source ™= sttribute_of_building _el, OF
Linked element attribute
WITH destination =
linked_attribute_of_building_el OF _data
WITH location -~ 25,365,235,390

INSTANCE fistbox § ISA listhox

WTTH show current instance == TRUE

WITH source == building_el OF Building
element

WITH d jon = building_e} OF
Current_rule_data

WITH location = 265.75.489.99

INSTANCE listbox 6 ISA listbox
WITH show current instance = TRUE
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W'I'ﬂ!m-w menu_B_comp OF
Mems_manipulation_data
WTTH location := 16,91,165,315

INSTANCE Eistbox 9 ISA listbox
WITH show current instance == TRUE
WTTH source ™= labe] OF Menus_group
WITH destination := cusrent_menu_group OF
Menus_manipulation_dats
WITH location := 185.90,335,205

INSTANCE listhox 10 ISA fistbox
WITH show current inmance == TRUE
WITH source .= label OF Menus_group_items
WITH destination ™ currest_menu_B_comp OF
Mezus_manipulation_data
WITH locition -= 350,90,495,255

WITH source == project_| nm;OFCtmm
WITH destination ™ project_name
WITH location := 11,140,160,165

INSTANCE listbox 12 ISA listbox

WITH show current insance = TRUE

WITH source = project_neme OF Current_projects
wrmm-mm mmeOF
NEW_lo_make_s_new_project
WlT!{Iom*lo&s 160,115

INSTANCE listhox 13 ISA fistbox

WITH show current instance ™= TRUE
WITH source == building_eb OF Building
clement

WITH destination = building_elcment OF
NEW_to_make _8_new_project .
WITH location == 35,95,460,180

INSTANCE listbox 14 ISA listbox

WITH source = attibute_of. building_element OF
building_element_stiribute
WITH location == 115,255,460,330

INSTANCE listbox 15 ISA listhox
WITH show aurent instance = TRUE

WITH source = building_ef OF Building
element
WITH locatioa == 265,200,465 285

INSTANCE listbox 16 ISA isthox

‘WITH show current instance = TRUE
WITH source = building_system OF
NEW_building_systems
Wrmdewuwnvbuﬂdmg_lyuanOF
NEW_to_make_a_new_project

WITH location := 30,150,230,270

INSTANCE fistbox 17 ISA listhox
WITH show current instance ™ TRUE
\VlTHmm*ﬁsuplinF

ke_a_new_project
WITH location = 265,65.460.87
INSTANCE listbox 18 ISA listbox

. Building_component
WITH location == 21,76,400,160

INSTANCE listbox 19 ISA listhox

WITH show current instance = TRUE

WITH source = anribute_of_building_element OF
GENERAL _building_element_attribute

WTTH location = 110,205,400,280

INSTANCE menu ¢_Foundastion ISA menu
WITH [sbel = “Foundation®
WITH items (1 ] = UNDETERMINED

INSTANCE menu ¢_Floor 1SA menu

INSTANCE menu ¢_Wall ISA men:
WITH label = "Wall®
wnuuuun]-uunmmm:b

INSTANCE menu ¢_Rool ISA menu
WITH label := “Roof”
WITH items [1 ) = UNDETERMINED

INSTANCE menu c_Opening ISA menas
WITH label := “Opening”
WITH iterus [1 ] =~ UNDETERMINED

INSTANCE menu ¢_FProtection ISA menu
WTTH label := “Protection”
WITH items {1 } = UNDETERMINED

INSTANCE menu c_Special [SA menu
WITH label == *Special”
WITH items (1 ] =~ UNDETERMINED

INSTANCE menu ¢_Finishing ISA menu
WITH label = “Finishing®
WITH iterns {1 ] ™= UNDETERMINED

INSTANCE menu ¢ | MMISAMI

INSTANCE menu c_Electrical ISA menu
WITH lsbel = *Electical®
WITH items (! ] = UNDETERMINED

INSTANCE menu ¢_Wood_Pier_Foundation I[SA

menu
WITH lsbel := “Wood_Pier_Foundation®
WITH items [ ] = menu item

c_Circulsr_Wood_Pier_Foundation

INSTANCE menu 13 ISA memu
WITH labef := "menu 13°
WITH items (1 ] == menu item |

INSTANCE menu item | ISA menu item
WITH label ;= *menu item 1*

INSTANCE menu item
c_Circular_Wood_Pier_Foundation ISA menu item

WITH labe! ;= *Circulas_Wood_Pier_Foundation®

INSTANCE promptbox 1 [SA promptb
WITH fomt == “System®

WITH justify IS center

WITH fame = TRUE

WITH show current -= TRUE

WITH attachment = graph_nsme OF Building
element

WTTH location == 100,100,210,125

INSTANCE p box 2 invisible [SA promptb
Wlmpeucolor-zss.lss,zss

WITH il color := 0,0,255

WITH font == "System®

WITH justify IS center

WITH frame = TRUE

WITH shaw current ;= TRUE

WITH h = new_comp aame
WITH locatioa = 0,0,0.0

INSTANCE p by isible2 ISA promptb
wrereueolor~2ss.zss,zss

WITH fill color == 00,255

WITH font = *System®

WITH justify IS center
WITH frame = TRUE

WITH show current ;= TRUE

WITH attachment := new_attribute_name
WITH locatioa = 0,0,0,0

INSTANCE promptbox 4 ISA promptb

WITH pen color == 255,00

WITH 8l color == 255,255 255

WITH font ™= "System”

WITH justify IS left

WITH frame = TRUE

WITH scrolt == TRUE

WITH show current = TRUE

WITH sttachment == cause_of_the_effect OF
AB_general_rules
WITH location = 15,230,240,275

INSTANCE promptbox S ISA promptt
WITH pen color == 255.0,0

WITH fill color = 255,255,255
WITH fom ™= “System”

WITH junify IS center

WITH frame -~ TRUE

WITH show current == TRUE

WITH sttachment = percent_change OF
AB_general_rules

WITH location = 110,55,155,80

INSTANCE promptbox 6 ISA promptt
WITH pen color = 255,0,0

WITH fill color = 255,255,255

WITH font = “System”

WITH justify IS center

WITH frame == TRUE

WITH show current := TRUE
Wrmm-mkinmlj«modiﬁuﬁon
OF AB_general_rules

WITH location ™= 190,295,240,320

INSTANCE promptbox 7 ISA. prompth
WITH pen color = 255,00
WITH £ll color = 255,255.255

_genenal_r
WITH location = 190,345,240370

INSTANCE promptbox 8 ISA prompeb

WITH pen color = 128,0,0

WITH fill color := 255,255,255

WITH font = "System”®

WITH justify IS center

WITH fame = TRUE

WITH show current = TRUE

WITH attachment = pew_name_of_menu_group OF
Menus_manipulation_data

WITH location := 185,300,335,325

INSTANCE promptbox 9 ISA promptb
WITH font = *System*

WITH justify IS center
WITH frame == TRUE

WITH show anrent = TRUE
WITH attachment = project_name
WITH location = 10,135,160,165

INSTANCE pushb 1 ISA pushb
W!Tthd "BuxldmgCompoums
WITH g C

WITH location = lO.lOS.ISO_lIO

INSTANCE pushb 2 ISA pushb

WITH label := “EXIT*

WITH attribute attachment = exit OF application
WITH location := 10,185,160,215

INSTANCE pushbutton 3 ISA pushb
WITH iabel == “Delete”
WITH location ™= 215,100,290,125

INSTANCE pushbution 4 ISA pushb
WITH location = 290,100,410,125

INSTANCE pushb $ ISA pushb
WITH labef := "END"
WITH aftribute artachment =
back_to_cusrent_project_display
WITH location := 425,5,500,35

INSTANCE pushbutton 6 ISA pushb
WITH location = 425,90,500,135
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WITH location = 175,250.395,275

INSTANCE pushbutton 10 invisible ISA pushbution
WITH label == *Done”

WITH attridute stachment == done of new component
WITH location :=0,0,0,0

INSTANCE pushbution 11 i
WITH Isbet = “Cancel®
WITH location = 0.0,0.0

INSTANCE pushbutton 12 invisible2 ISA pushbution
WITH habel := *Done”
WITH attribute attachment = done of new atrribute
WTTH iocation = 0,0,0,0

) ISA pushb

INSTANCE pushb 13 invisible2 ISA pushb
WITH label := "Next Aztribute”

‘WITH attribute attachment "= next new attribute
WITH location == 0,0,0,0

INSI‘ANCEMM 14 ISA pushbution
WITH label == “Delete
WITH location = 180,250,235.270

INSTANCE pushb
WITH iabel = "New*
WITH location := {80,270,235,290 N

isible2 ISA hy

1S ISA pushb

INSTANCE pushb 16
WITH label -= *OK*
WITH mtribute stachment == ok of attribute name
WITH location = 0,0,0,0

INSTANCE pushb 17 ISA pushb
WITH label := “General Rules®
WITH astribute astachment = General Rules
WTTH locatioa == 10,165,160,190

INSTANCE pushb
WITH label -= *Firm*
WITH stribute attachment == action OF rules
mvnpuzlsﬁm

WITH location == 400,240,490,265

18 ISA pushb

WITH location = 400,265,490,290

INSTANCE pushb 20 ISA pushb
WITH labei := *Previous®
\Vl'_ﬂinn‘hnem:hm:-wﬁouOaniwels

previous
WITH location = 400,290,490.315

INSTANCE pushb
WITH label ;= "Lant*
WITH attribute attachment = action OF navigate IS
last

WITH location = 400,315,490,340

INSTANCE pushbutton 22 [SA pushbutton
WITH label := "END*

WITH mtribute antachment :=
back_to_current_project_display
WITH location ™= 280,400,480,425

21 ISA pushb

INSTANCE pushb
WITH label =

23 ISA pushb

24 ISA pushb

WITH location = 400,355, 490.130

INSTANCE pushb
WITH location =

25 1SA pushb
10,10210,35

INSTANCE pushb 26 invisible2 ISA pushb
WITH label := "Done*

WITH attribute atachment == done of ID attribute
WITH location := 0,0,0.0

INSTANCE pushb 26 ISA pushb
WITH labe] := "Menus®

WITH attribute sttachment ™= Memus
WITH location := 10,135,160.160

INSTANCE pushb
WITH labet := "END*
WITH attribute attachment ==
back_to_aurrent_project_display
WITH location := 345,360,500.415

27 ISA pushb

INSTANCE pushb 28 ISA pushb

WITH labei == “Add to the Menu

WITH sttribute antachment = add build comp OF
Menus_manipulation_data

WITH location == 10,385,170.410

INSTANCE pushbution 29 1SA pushbutton

WITH label == *Del. Component®

WITH attribute attachment == delete build comp OF
Menus_manipulation_dsta

WITH location = 350,325.495350

INSTANCE pushbx 30 ISA pushbx

WITH label := "Add A Menu Group”

WITH stribute attachment = add menu group OF
Menus_muni jon_data

WITH location ™ 185,360,335,385

INSTANCE pushburton 31 ISA pushbution

WITH labe! -« “Defete Mem: Geoup®

WITH attribute attachment == delete menu group OF
Menus_manipulation_data

WITH location ™ [85,260,335,285

Memus_manipulation_data
WITH lacation == 135,385,335410

WITH label = "EXIT”
WITH atrrib hment ™ exit OF appl
WITH location = 10,195,160,220

INSTANCE pushbution 34 ISA pushbutton
WITH label == “New Proj

WITH attribute stachment = New_project
Wrﬂiﬁphym:-

33 1SA pushb

lay
= 10,145,160,175

INSTANCE pushb
WITH label = "EXTT™
WITH attribute attachment == exit OF application
WITH location ™= 10,195,160,220

36 ISA pushb

INSTANCE pushb
WITH label =~ "OK"
WITH location = 10,170,160,195

37 ISA pushb

INSTANCE pushb
WITH label = *OK"
WITH location = 10,170,160, 195

38 ISA pushb

INSTANCE pushb 39 ISA pushb

WTTH label := "from Another Proj

WITH display attachment := NEW from another
project display
WITH location := 10,105,160,140
INSTANCE pushb 40 ISA pushb
Wm-lhbel “from Systems”

WITH h = from sy OF
NEW _to_make_a_new_project

WITH locatioa == 10,145,160,180

INSTANCE pushb 41 ISA pushk
Wm{labd:-'ﬁ'om
WITH h = from comp OF

NEW_to_make_a_new_project
WITH location == 10,(85,160,220

INSTANCE pushb 42 ISA pushb
WITH label := "Modify componems®

WITH location == 10,120,160,145

INSTANCE pushb 43 [SA pushb
WITH label = "Modify Gen. Rules®
WITH location = 10,145,160,170

INSTANCE pushbx 44 ISA pushb
WITH label = “Config. Menus®
WITH location = 10,170,160,195

lNSTANCEpﬂIM‘SISApm

WTTH location := 10,195,160.220
46 ISA pushb

INSTANCE pushb

WITH [abel = “0OK"
WITH attribute sttach
NEW_to_make_s_new.
WITH location == 20,195,160.220

'-ﬁ'om, OF

INSTANCE pushb 47 ISA pushb
W}TKhbd:-'Addemdzw

project”
WITH atribute attachment = add component to the
new project OF NEW_to_make_8_new_project
WITH location = 20,355,335,380

the new project OF NEW_to_t unke a_new_project
WITH location ™= 345,355,475,330

INSTANCE pushb 49 ISA pushb

WITH label = *Add 1o the new project”
wnﬂmm--dd-ymmum
peoject OF NEW_to_make_3_new,

WITH location ™= 255.330,475,355

INSTANCE pushbutton 50 ISA pushbutton
W'l'l'thd := *Finish®

WITH h = finish systems of the
new project OF NEW_to_make_8_| new,

WITH location = 255,360,475 385

INSTANCE pushbutton 51 ISApuhblmoa
WITH label = “Ignore highlighted compoan.
mmmmwhgwm

component OF NEW_to_make s_new.
WlTHbm'ZSSJIS“SJIO

INSTANCE pushb
WITH label ="~ *
WITH anribute sttachment := get from general

database
WITH location == 425,40,500,85

52 ISA pushb

INSTANCE pushd 53 ISA pushb

WITH label == “Add the Component™

WITH attrit h = add p from
_Bet from general datab

WITH location == 20,285.215,305

lNSTANCEpmhbumaMlSApuhlmmn

datab
WITH location == 215,285,400,305

INSTANCE pushbx 55 ISA pushbx
WlTHlabd'- AdddleComponauudnsmmed

WITH attribute h = add comp and
genernal rule

WITH locatioa ™ 20,305,400,325
INSTANCE radiob group 1 ISA nadiot

group
WITH pen color = 0,0,0
WITH fill color == 192,192,192
WITH frame ™= TRUE
WITH group labei ==
WITH show current == TRUE
WITH antachment := discipline OF input data
WITH location = 235,145,355,295

I

INSTANCE nadiob group 2 ISA

group
WITH pen color := 0,0,0
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WITH £ill coloe = 192,192,192

WITH frame := TRUE

WITH group label := “attribute type”

WITH show current := TRUE

WITTH attachment == atribute type OF input data
WITH location = 355,145.495.225

4

INSTANCE nadiob

group 3 ISA

poup

WITH pen color := 0,0,0
WITH fill color ™ 192,192,192

WITH frame = TRUE -
WITH group label ™= **

WITH show current = TRUE

WITH attachment := discipline OF input data
WITH location == 260,220,395 385

INSTANCE table  ISA table
WITH attachment ™= building_element_srtribute
WITH columns {1 } == column |

Wm{mhmlmu:-mUE

WITH location ™= 1045590,240

INSTANCE textbox 1 [SA textbox

WITH pen color = 255,255,255

WITH fill color == 0,0,128

WITH justify 1S center

WITH font == “Times New Roman”

WITH font style IS bold, italic, undertine CF FALSE,
strikeout CF FALSE

WITH font size ™= 12

WITH text -= *“CONFIGURATION
MODULE"

WITH location = 10,30,155,80
INSTANCE textbox 2 ISA textbox

‘WTTH pen color = 255,255,255

WITH fill color == 128,0,0

WITH justify IS center

WITH font == “Times New Roman”

WITH foat style IS bold. italic CF FALSE, underiine
CF FALSE, strikeout CF FALSE

WITH font size ™= 12

WITH frame .= TRUE

WTTH text = “Configuration of Building Components
and Attributes®

WITH location := §,5.420,35

INSTANCE textbox 3 ISA textbox

WITH pen color == 0,0,255
WITH fill coloc = 192,192,192

WITH justify IS left

WITH font = “System®

WITH text = “List of Building Components®
WITH location := 15,50.205,70

INSTANCE textbox 4 [SA textbox
WITH pen color == 0,0,255
WITH fill color = 192,192,192
WITH justify IS left
WITH font == “System®
WITH text := “Current Building Compooents”
WITH location = 215.50,410,70

INSTANCE textbox 5 ISA textbox

WITH pen color := 0,0,255

WITH fill color ™= 192,192,192

WITH justify IS left

WITH font ™= "System"

WTTH text := “Building C Attributes®
WITH location = IS, l50,220 170

INSTANCE textbox 6 ISA textbox
WITH pen color :=0,0,255
WITH {ill color := 192,192,192
WITH justify IS left
WITH foat .= “System®
WITH text := “Current Astribute®
WITH location := 15,240,130,260

INSTANCE textbox 7 ISA textbox

WITH pen color :=0,0,255
WITH fill color = 192,192,192

WITH location := 25,300,225,320

INSTANCE textbox 8 ISA textbox
WITH pen color ==0,0,255
WITH fill color == 192,192,192
WITH justify IS left
WITH foat = "System*

WITH text = * name”
WITH location := 15,105,100,125

INSTANCE textbox 9 [SA textbox
WITH pen color := 0,0,255
WITH fill color == 192,192,192
WITH justify IS left
WITH foot = *System”

WITH text - “Select Linked Artribute®
WITH location := 25,345,185,365

INSTANCE textbox L0 ISA textbox

WTTH pen color = 0,0.255

WITH fill color = 192,192,192

WITH justify IS left

WITH font -= “System”

WITH text := *Current Linked Component®
WITH location ™= 260,300,460.320

INSTANCE textbox |1 ISA textbox
WITH pen color == 0,0,255
WITH fill color = 192,192,192

WITH location := 260,345,420,365

INSTANCE textbox 12 ISA textbox
WTTH pen color == 0,0,255
WITH fill color := 192,192,192
WITH justify IS left
WITH foat ™= "System®
WITH text ™ *Current Type®
WITH location = 355,225,445,250

INSTANCE textbox 3 ISA textbox
WITH pen color :=0,0,255
WITH filf color == 192,192,192
WITH justify IS left
WITH font = "System®
WITH text == "Current

Discipline®
WITH locatioa = 355.250,425,290

INSTANCE textbox [4 [SA textbox
WITH pen color == 0,0,0
WTTH fill color == 192,192,192
WITH justify IS center
WITH foat = *System"”
WITH text '= "Review

Attribetes®
WITH location := 430,95,495.130

INSTANCE textbox |5 ISA textbox
WITH pen color :=0,0,255

WITH 6l color := 192,192,192
WITH justify IS left

WITH font = *“Times New Roman®

WITH fomt style IS bold, italic CF FALSE, underfine
CF FALSE, strikeout CF FALSE

WITH font size == 12

WITH text =S y of Antrib of the Building

Component:'
WITH location := 10,10.355,35

INSTANCE textbox 16 ISA textbox
‘WITH pen color == 122,00

WITH fill color == 192,192,192

WITH justify IS left

WITH font ™= “Times New Roman®

WITH fost style IS bold, italic, underiine CF FALSE,
strikeout CF FALSE

WITH foat size ©= 12

WITH text == *

WITH location = 355,10,590.35

INSTANCE textbox 17 invisible ISA textb
WITH pen color :=0,0,0
WITH fill color == 192,192,192

WITH justify IS left

WITH foet == "System*

WITH text := “Type the name of
building component®

WITH locatioa := 0,0,0,0

INSTANCE textbox 18 i
WITH pen color = 0,0,0
WITH £l color := 192,192,192
WITH justify IS left
WITH font := "System”®
WITH text = "Type the attribute name of the

building component and press OK"

WITH location = 0,0,0,0

isible2 ISA textb

INSTANCE textbox 19 invisible2 ISA textb
WITH pen coloc == 0,0,0
WITH fill color = 192,192,192

WITH text - “Fill the rest of the attribute data
(discipline, type)®
WITH location == 0,0,0.0

INSTANCE textbox 20 ISA textbox
WITH pen color = 255,255,255
WITH fill color = 128.0.0
WITH justify IS center
WITH foot = "Times New Roman®
WITH font style IS bold, italic CF FALSE, underline

CF FALSE, strikeout CF FALSE
WITH font size == 18
WITH frame = TRUE
WITH texs := "GENERAL RULE

CONFIGURATION"

WITH location == 5,5,500,45

INSTANCE textbox 23 ISA textbox
WITH pen coior := 0,06
WITH fill color ™ 192,192,192
WITH justify LS left
WITH foat = *System®
WITH text == “then the discipline®
WITH location = 15,170,140,190

INSTANCE textbox 24 ISA textbex

WTTH pen color = 0,0,0

WITH fill color = 192,192,192

WITH justify IS left

WTTH font == "System®

WITH text := "If such a change results in major
redesign, please type YES®

WITH location := 10,285,190,335

INSTANCE texibox 26 ISA textbox
WITH pen color == 0,0.0
WITH fill color := 192,192,192
WITH justify 1S left
WITH font := *System”
WITH text := “Select a Building Component®
WITH location := 270,60,465,80

INSTANCE textbox 27 ISA textbox
WITH pen color = 0,0,0
WITH fill color == 192,192,192
WITH justify (S lef}
WITH foat = *System®
WITH ext := “Select a Component Attribute®
WITH location := 270,105,465.125

INSTANCE textbox 28 ISA textbox
WITH pen caloe := 0,0,255
WITH fiil color = 192,192,192
WITH justify IS lefl
WTTH fort := “System®
WITH text := "# of Current Refated Rules:®
WITH location := 275,155,455,175

INSTANCE textbox 29 ISA textbox
WITH pen color == 0,0,255
WTTH fill color == 192,192,192
WITH justify IS left
WITH font := "System"®
WITH text := *Current Reiated Rules #:*
WITH location := 275,180,445,200

INSTANCE textbox 30 ISA textbox
WITH pen color = 0,0,0
WTITH fill color := 192,192,192
WITH justify IS left
WITH font := "System*
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WITH text := “of the following Building Component”
WITH location ™ 10,125,245,145

INSTANCE textbox 3 { ISA textbox
WITH pen coloc == 0,0,255
WITH fill color := 192,192,192
WITH justify IS left

WITH font := “System®

WITH text ™ "Related General Rule”
WITH location = 405,205,495,240

INSTANCE textbox 32 ISA textbox
‘WTTH pen color := 0,00
WITH 6l color -= 192,192,192
WITH jestify IS left
WITH foot ™= *System®
WITH text == “Affected Discipline”
WITH location = 265,205,390.225

INSTANCE textbox 33 ISA textbox

WITH pen color := 0,0,0

WITH fill color == 192,192,192

WITH justify IS left

WITH font = “System*

WITH text == “If you need this rule to be ignored,
please type YES®

WTTH location = 10,340,180,375

INSTANCE textbox 34 ISA textbox

WITH pen color := 255,255,255

WITH 6l color == 128,0,0

WITH justify IS center

WITH font == "Times New Roman®

WTTH font style IS bold, italic CF FALSE, underiine
CF FALSE, strikeouwt CF FALSE

WITH font size = 16

WITH frame == TRUE

WITH text = “Coafiguration of Menu of Building

WITH location ™ 5,5,500,40

INSTANCE textbox 36 ISA textbox
WITH pen color == 0,00
WITH £ill color == 192,192,192
WITH justify IS center
WITH font == “System*®
WITH text := “Unclassified Building Componerss®
WITH location := 15,55,160,90

INSTANCE textbox 37 ISA textbox
WITH pen color := 0,0,0

WTTH fil color = 192,192,192
WITH justify IS center

WTTH font ;= “System*

WITH text = "Lint of Menu Groups™
WITH location = 200,55,320,90

INSTANCE texibox 38 ISA textbox
WTTH pen color == 0,00

= *Components of Current Menu Group”
WTTH locstion = 350,50,490,85

INSTANCE textbox 39 ISA textbox
WITH pen color == 0,0,255
WTTH fill color == 192,192,192
WITH justify IS center
WITH font = "System”

WITH text == “Selected Menu Group®
WITH locatioa == 185,210,335,230

INSTANCE textbax 40 SA textbox

WITH pen color := 0,0,255

WITH fill color ™= 192,192,192

WITH justify IS center

WITH font == “System®

WITH text == “Selected Building Comp .
WITH location ™= 15,320,16535S

INSTANCE temp invisible textbox 41 ISA textb
WITH pen color == 0,0,255

WITH fill color == 192,192,192

WITH justify IS center
WITH fort = *System*

WITH text := “Write the new name*

WITH location :=0,0,0,0

INSTANCE textbox 41 ISA textbox
WITH pen color == 0,0,255

WITH £ill color == 192,192,192

WITH justify IS center

WITH font == “System®

WITH text ;= "Type Added or Renamed Name above®
WITH location = 185.325,335,363

INSTANCE texibox 42 ISA textbox
WTTH pen color := 0,0,255

WITH text := “Selected Building C *
WTITH location = 355.260,490,295

INSTANCE textbax 43 ISA textbox

WITH pen color == 0,0,0

WITH filf color ™= 192,192,192

WTTH justify IS center

WITH foat == “System*

WITH text = *“Double click to select a project then
click OK*

WITH location = 10,100.165,140

INSTANCE textbox 44 ISA textbox

WITH pen color ™= 255,255,255

WTTH £l color = 0,0,128

WITH justify IS center

WITH font = "Times New Roman®

WITH font syle IS bold, italic CF FALSE, undertine
CF FALSE, strikeout CF FALSE

WITH foet size ™= (6

WITH text = “Coafigure Existing Project®

WITH location ™= 15,15.150,85

INSTANCE textbox 45 ISA textbox
WITH pen color == 255,255,255
WITH fill color = 0,0,128
WITH justify IS ceater
WITH font := “Times New Roman®

INSTANCE textbox $1 ISA textbox
WITH pen color = 0,0,0

WITH fill color ™= 192,192,192
WITH justify IS left

WITH font ™ “System”

WITH text := “Select project®
WITH location := 40,75,140,95

INSTANCE textbox 52 ISA textbox

WITH pen color == 255,255,255

WITH fill color == 0,0,128

WITH justify IS center

WITH font = “Times New Roman*

WITH foat style IS bold, italic CF FALSE, underline
CF FALSE, strikoout CF FALSE

WITH font size ™ 12

WITH text i= *Select Participating Disciplines”

WITH locstion = 15,10,155.55

INSTANCE textbox §3 ISA textbox

WITH pen color == 255,255,255

WTTH £l color = 128,00

WITH jumify IS center

WITH font := “Times New Roman®

WITH fom style IS bold, italic CF FALSE, underiine
CF FALSE, strikeout CF FALSE
WITH foat size == 14

WITH frame ™= TRUE

WITH text := *Assemble the New Project from the

Components”
WITH location ™= 5.5.490,35

INSTANCE texthox 54 ISA textbox

WITH pen color =0,0,0

WITH fill color == 192,192,192

WITH justify (S center

WITH font == *System*

WITH text := “Double click to select a building

WITH (ont style IS bold, italic CF FALSE, underii;
CF FALSE, strikeout CF FALSE

WITH foat size ™= 12

WITH text ™= "What would you like to configure?®

WITH location ™ 15,25,145,75

INSTANCE textbox 46 [SA textbox
WITH justify IS left
WITH font == "System®
WITH text := “texthox 46°
WITH location == 210,65,360,140

INSTANCE textbox 47 ISA textbox

WITH pen color == 255,255,255

WITH fill color = 0,0,128

WITH justify IS center

WITTH foat ™= “Times New Roman®

WITH font style IS bold, italic CF FALSE, underline
CF FALSE, strikeout CF FALSE

WTTH font size 16

WITH text == *Assemble New Project®

WITH location ™= 10,20,155,75

INSTANCE textbox 48 ISA textbox
WITH pen color == 0,0,0
WTTH fill color = 192,192,192
WITH justify IS center
‘WITH foat = *System”
‘WITH text = "Type the project same then click OK*
WITH location ™= 10,100,165,135

INSTANCE textbox 49 ISA textbox

‘WTTH pen color = 255,255,255

WITH fill color :=0,0,128

WITH justify IS center

‘WITH foat = "Times New Roman®

‘WITH font style IS bold, italic CF FALSE, underline
CF FALSE. strikeout CF FALSE

WITH foat size == 14

WITH text = *Select an Assembly Method™

WITH location = 20,15.145.80

INSTANCE texibox S0 ISA textbox

WITH pen color := 255,255,255

WITH fill color = 0,0,128

WITH justify IS center

WITH foat := “Times New Roman®

WITH foni style IS bold, italic CF FALSE, underline
CF FALSE, strikeout CF FALSE

WITH font size = 12

WITH text := “Assemble from another project®

WITH location := 25,15,140,60

WITH location ™= 105,65,395.85

INSTANCE textbox 55 ISA textbox
WITH pen color =0,0,0

WITH £l color = 192,192,192
WITH justify IS left

INSTANCE textbox 57 ISA textbox
WITH pen color == 0,00
WITH fill color = 192,192,192
WITH justify IS left
WITH font = *System®
WITH text = "Attributes

of the C
WITH location = 35.270,115,325

INSTANCE textbax 58 ISA textbox

WITH pen color = 255,255,255

WITH f{ill color := 128.0,0

WITH justify IS center

WITH foat = “Times New Roman®

WITH foat style IS bold, italic CF FALSE, underline
CF FALSE, strikeout CF FALSE

WITH fort size ™ 14

WITH frame ™= TRUE

WITH text ;= "Assemble the New Project from
Building Systems®

WITH location == 5,5,490,35

INSTANCE textbox 59 ISA textbox

WTITH pen color = 0,0,0

WITH fill color ™= 192,192,192

WITH justify IS center

WITH fomt = “System”

WITH text = *Double click to select a building
system*®

WITH location == 50,115,215.150

INSTANCE textbox 60 ISA textbox
WITH pen color = 0,0,0
WITH fill color := 192,192,192
WITH justify IS left
WITH fort == *System*
WITH text ;= “Selected Building System”
WITH location ™ 280,115.450,135

INSTANCE textbox 61 ISA textbox
WITH pen color := 0,0,0
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WITH £ll color = 192,192,192

WITH justify IS center

WITH foat == *System®

WITH text == “Components in the building system*®
WITH locstion = 275,165,460,202

INSTANCE textbox 62 ISA textbox

WITH pen color == 0,00

WITH #ill color == 192,192,192

WITH justify IS center

WITH font == "System*®

WITH text == “Description of the highlighzed building

sysiem’
WITH location = 40,275,225 312

INSTANCE textbox 63 ISA textbox -
WITH pen color = 255,255,255
Wm{ﬁllwlor'-o 128,128

Wrrﬂwu-‘bqhkcﬁckmubaudacp
WITH location = 30,60,255,95

INSTANCE textbox 64 ISA textbox
WITH pen color = 0,0,0
WITH fill color = i92,192,192
WITH justify IS center
WITH font = “System®
WITH text = “From

Genenal®
WITH location == 430,45,495,80

INSTANCE textbox 65 ISA textbox
WITH pea color ™= 0,00
WITH £ill color = 192,192,192
WITH jusify IS left
WITH fore ™= "System™
WTTH text = “Selected Component”
WITH locstion := 20,170,100,205

INSTANCE textbox 66 ISA textbox
WTTH pen color ™ 0,00
WITH fill color ™ 192,192,192
WITH justify IS ket
WITH font == *System"

WITH text = ®Astributes
of the Component®
WITH location = 20,215,100.270

INSTANCE textbox 67 ISA texibax

WITH pen color = 255,255,255

WITH fill color ™= 128,00

WITH justify IS center

WITH foat = *“Times New Roman® .

WITH font style IS bold, ialic CF FALSE, underfine
CF FALSE, strikeout CF FALSE

WITH font size := 14

WITH frame := TRUE

WITH text = " in the General Database®
WITH location ™= $,5415.35

INSTANCE 1extbox 68 ISA 1extbox
WITH pen color = 0,00
WITH fill color = 192,192,192
WITH justify IS left
WITH font := "System®
WITH text = “Double Click to Select a Componemt®
WITH location ™= 90,55,330,75

INSTANCE textbox 69 ISA textbox
WITH pen color = 0,0.0
WTTH fill color == 192,192,192
WITH justify IS left
WTTH fomt == *System®
% occurs

WITH location = 15,65.245,100

INSTANCE textbox 70 ISA textbox

WITH pen color == 0.0.0

WITH fill color = 192,192,192

WITH justify IS left

WITH font = “System*

WITH text := “need 0 be aotified because it may
affect *

WITH location == 15,193.245,230

INSTANCE valuebox | ISA valuebox
WTTH pen color = 128,00
WITH fill color = 192,192,192

current_data
WITH location := 215,70,410,95

INSTANCE valuebox 2 ISA valucbox
WITH pen color ™= 128,0,0
WITH fill color := 192,192,192
WITH justify IS center
WITH font := “System”
WITH frame = TRUE
WITH clipped = TRUE
WITH h = attriby
OF current_data
WITH location := 15,260,170,285

. of_buildi .

..

INSTANCE wvaluebox 3 ISA valuebox

WITH pen color = 128,0,0

WITH £l color == 192,192,192

WITH justify IS center

WITH font = *System”

WITH fame =~ TRUE

WITH dlipped =~ TRUE

WITH attach = linked_building_e! OF
current_dats

WITH location = 260,320,48G.345

INSTANCE valuebox 4 [SA valuebox
'WTTH pen color = 128,0,0

WITH fill color = 192,192,192
WITH justify IS center

WITH font = “System”
WITH fame =~ TRUE

WITH clipped := TRUE

WITH attachment =

linked. attribute_of_ building_element OF currest_das»
WITH location := 260,365,4$0,390

INSTANCE vahuebox 5 ISA valuebox
WITH pen color == 128,00
WITH fill color = 192,192,192

WITH luchmau designing_discipline OF
current_data
WITH location = 435,260,490,285

INSTANCE valuebox 6 ISA valuebox
WITH pen color :~ 128,00

WITH fill color == 192,192,192

WITH justify IS center

WITH foat := “System”

WITH frune ;= TRUE

WITH dlipped = TRUE

WITH sttachmens := anribute_type OF current_data
WITH location ™= 465,225,490,250

INSTANCE valuebax 7 ISA valuebox
WITH pen color == 0,0,255
WITH fill color := 192,192,192

WITH location := 15,1 45,240,165

INSTANCE valuebox 8 ISA valuebox
WITH pen color := 0,0,255
WITH fill coloc == 192,192,192

OF Curremt_rule dm
WITH location = 1S, 100,240,120

INSTANCE valuebox 9 ISA valuebox
WITH pen color = 0,0,255
WITH fill color == 192,192,192
WITH justify IS left
WITH font = “System®
WITH fame = TRUE
WITH clipped := TRUE

WITH h ol ber i OF rules
navigate 2
WITH location = 455,155,490,175

INSTANCE valuebox 10 ISA valuebox
WITH pen color == 0,0.255
WTTH fill color ™= 192,192,192
WITH justify IS left
WITH font == “System®
WITH fiame :» TRUE

WITH dlipped = TRUE
WITH h =il ber OF rules
navigate 2

WITH location = 455,180,490,200

INSTANCE valuebox 11 ISA valuebox
WITH pen cclor == 0,0.255

WITH filf color = 192,192,192

WITH justify 1S center

WITH foot = "System®
WITH frame == TRUE

WITH dipped = TRUE

WITH attachment ™ affected_discipline OF
AB_general_rules

WITH location := 155,170,240,190

INSTANCE valuebox 13 ISA valuebox

WITH pen color = 128,0,0

WITH fill color ™= 192,192,192

WITH justify IS center

WITH foot = "System®

WITH frame == TRUE

WITH clipped = TRUE

WITH attachment == current_menu_B_comp OF
Menus_mani; _data

WTTH location = 10,355,170,380
INSTANCE valuebox 14 ISA valuebox

WITH pen color ™ 128,0,0

WITH fill color = 192,192,192

X ion_
WITH location = 350,295,495,320

INSTANCE valuebox 15 ISA valuebox

WITH pen color == 128,0,0

WITH fill color == 192,192,192

‘WITH justify IS center

WITH foot =~ “System"
WITH frame := TRUE

WITH clipped := TRUE
WTTH:MM'-W _menu_group OF
Menus_mani|
WITH location = I!S.ZJOJJS.?.SS
INSTANCE valuebox 1§ ISA valuebox
WITH pen coloc = 0,0,255

WITH fill color == 192,192,192

WITH justify LS center

WITH font ™= “System*

WITH frame := TRUE

WlTHdipped :-TRUE

WITH = building_ef OF
NEW_to_make_a_new_project

WITH location ™ 115.215.460,245

INSTANCE valuebox 17 ISA valuebox
WITH pen color == 0,0,255

WITH fill color ™= 192,192,192

WTTH justify IS ceater

WITH foat := "System®

WITH frame := TRUE

WITHd‘pped = TRUE

= building_sy OF

NEW_lo_mtke_l_ne\v_pmyen

WITH location ™= 265,135,465,160

INSTANCE valucbox 18 [SA vahsebox
WITH pen color = 0,0,255
WITH fill color = 192,192,192

NEW _building_systems
WITH location = 35 315,230,370
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INSTANCE valuebox 17 ISA valuebox
WITH pen color == 0,0,255

WITH filf color = 192,192,192
WITH justify IS center

WITH location == 265, 135,465,160

INSTANCE valuebox 18 ISA valuebox

WITH pen color == 0,0,255 -
WTTH £l color := 192,192,192

WITH justify IS left

WITH font == “System”

WITH frame = TRUE

WITH clipped = TRUE

WITH astachment ™= description OF
NEW_building_systems

WITH location := 35,315,230,370

INSTANCE valuebox 19 ISA valuebox
'WTTH pen color = 0,0,255
WITH il color == 192,192,192

w_mm
WITH location := 110, 170,400,200

WITH focation ;= 207,160,381 .413
WITH menus {1 ] =~ UNDETERMINED

WITH syle IS ble, sizeable, closeabk
WITH title = **

WITH visible = TRUE

INSTANCE configx indow ISA wind

WITH location ™= 61,11,578 464
Wm{m[l]'-UNDm

WITH style IS bl ble CF
FALSE

WITH title == **

WITH visible =~ FALSE

INSTANCE sttrib indow ISA wind

WITH location = 22,62,62737

WITH menus {1 ]"UNDEI’BKMINED
WITH style IS bl bl
WITH tide =" *

WITH visibie == FALSE

window

WITH location == 192,114,617,490

WITH menus {1 ]‘-UNDE'ERMINED
WITH nyie IS e, b
WITH title =* "

WITH visible := FALSE

{ DEMON GROUP: affected_discipline OF
AB_genen!_rules

DEMON 11
IF CONF(affected_discipline OF AB_general_rules)
>=0

THEN FORGET discipline OF input data

! DEMON GROUP: bution selected OF message box
DEMON §

IF button selected OF message box 1 IS yes
THEN deiete a component ;= TRUE

DEMON 10

IF button selected OF message box 3 1S yes
THEN delete of antribute := TRUE

| DEMON GROUP: sciected OF pushbutton
DEMON 1

IF selected OF pushbutton 6

THEN text OF textbox 16 = building_ek OF

current_data
AND output OF attribute window ™= sttributes table

display
AND visitie OF attributs window = TRUE

DEMON 2
IF selectad OF pushbution 8
THEN visible OF attribute window ™= FALSE

DEMON 4
IF selected OF pushbutton 3
THEN put up OF message box | = TRUE

DEMON 6

IF selected OF pushbutton 4

THEN location OF border 6 invisible = 15,50,410,95
AND location OF textbox 17 invisible = 25,55,160,90
AND location OF promptbox 2 invisible ==
170,60,340,85

AND location OF pushbutton 10 invisible :=
355,56.410,70

AND location OF pushbutton 11 invisible =

31557541095
AND focation OF pushbutton 12 invisible2 = 0,0,0.0

AND location OF promptbox 3 invisible2 := 0,0,0,0
AND location OF border 7 invisible2 = 0,0,0,0

AND location OF textbox 18 invisible2 :=0,0.0,0
AND Jocation OF textbox 19 invisible2 :=0,0,0,0

ANDbmaOFpm 13 invisible2 := 0,0,0.0
AND FORGET current_data
mmmhmm_mm

DEMON 7

IF selected OF pushb 11 tavisibl

THEN location OF border 6 invisible := 0.0,0.0
AND location OF textbox 17 invisible = 0,0,0,0
AND location OF promptbox 2 invisible = 0,0,0,0
AND location OF pushbution 10 invisible ~=0,0,0,0
AND location OF pushbutton 11 iavisibie == 0,0,0,0

DEMON 8

IF selected OF pushbution 15

THEN location OF pushb 16 invisible2 =
80,195,220,220

AND location OF promptbox 3 invisible2 =
25,195,220,220

AND location OF border 7 invisible2 :=
15,150,235,290

AND location OF textbox 1£ invisible2 =
25,155.220,190

AND location OF textbox 19 invisible2 =

AND FORGET linked_building_clement OF

current_dsta
AND FORGET linked_attribute_of_building_eiement
OF current_data

DEMON 9
[F selected OF pushbutton 14
THEN put up OF message box 3 = TRUE

| DEMON GROUP: double clicked OF table

DEMON 3

[F doubie clicked OF table |

THEN visible OF aitribute window := FALSE

AND attribute_of_building_clement OF current_dats
OF

b e viled Y

building_element_attribute
END
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C.3. MESSAGE MODULE

SVERSION3S
2
SLOCATIONS ARE PIXELS

CLASS AB_genera!_rules
a

WITH AB_generai_rules_ID NUMERIC
)

WITH building_element STRING

3
WITH attribute_of_building_ek STRING

WITH affected_discipline STRING

WITH percent_change NUMERIC

‘WITH resukt_in_major_modification STRING
WITH cause_of_the_cffect STRING

CLASS AB_specific_rules
WITH AB_specific_sules_id NUMERIC

CLASS border INHERITS add on, display item
WITH style COMPOUND
picture frame,
edit control,
poup,
shadow
INIT picture frame
WITH perspective COMPOUND
m,
out
INIT in
WITH border width NUMERIC
INIT 1
WTTH background color COLOR
INIT 192,192,192
WITH £l color COLOR
INIT 192,192,192
WTTH highlight color COLOR
INIT 255,255,255
WITH skadow color COLOR
INIT 128,128,128

CLASS Current_projects
WITH Project_name STRING

CLASS discipline_message

WITH affected_class STRING

WITH been_acted_upon STRING

WITH id NUMERIC

WTTH discipline_to STRING

WITH discipline_from STRING

WITH sent_because_change [D NUMER.IC
WITH general _specific STRING

WITH rule_writting_dste STRING

WITH violated_rule_id NUMERIC

WITH cause_of_the_effect STRING

CLASS (5odbc INHERITS add on

INIT TRUE

WITH default button COMPOUND
one,
two,
three
INIT one

WITH button selected COMPOUND

[F instance number OF navigate | < 0 THEN
BEGIN
t
§ ®s0ee¢ define the message color
[F been_read OF discipline_message = "Yes”

AND been_acted_upon OF discipline_message = "No*

THEN

pen color OF valuebox t := 255,0.0

IF been_resd OF discipline_message = “No®
AND been_acted_upon QF discipline_message = "No®
THEN

pen color OF valuebox 1 :=0,0.255

[F been_read OF discipline_message = “Yes*
AND been_acted_upon OF discipline_message = *Yes®
THEN

paleolofOFVIheboxl-OOO

OF box | = age builder

OF required_message
'

lF(n:nu':l qaeaﬁcOFdisa’pﬁu :_message =

IF (general_specific OF discipline_message =
“SPECIFIC") THEN
BEGIN
specific rule message == TRUE
END

END
END
WITH instance sumber NUMERIC
WITH sumber instances NUMERIC

CLASS required_message
WITH discipline name COMPOUND
Architecture,
HVAC,
Dlumination,
Envelope,
Structure,
Intevior
WITH message status COMPOUND
All
UnRead Yet,
UnActed Upon
WITH chocsen_discipline STRING
WITH message builder STRING

ATTRIBUTE No$ STRING
ATTRIBUTE Yes$ STRING
ATTRIBUTE helping SIMPLE
WHEN CHANGED
BEGIN
visible OF helping window = TRUE
E:lbpm OF helping window = helping display
ATTRIBUTE show tule SIMPLE
WHEN CHANGED
BEGIN
]
1 **** in case of 3 Geareal rule
IF (g I_specific OF discipline_| ge =
*GENERAL") THEN
BEGIN
EXEC iSodbc 1 SQL sefect * from [AB-general-
rulu] whae AB_general mle: D=
«disci :_message.viol mle id
END SQL INTO AB _general_rules
visible OF heiping window = TRUE
output OF helping window := generzl rule
display
END

L4

¥
{ ***9 in case of & specific rule
{F (geners]_specific OF discipline_message =
"SPECIFIC") THEN
BEGIN
EXEC 15odbc 1 SQL select * from [AB-specific-
mla]whereAB specific_rules_id =
iolated_rule_id
END SQL INTO AB_specific_rules
visible OF specific rule window = TRUE
output OF specific rule window := speific rule
display
END

L4 -

!
t *2** end of method
END

ATTRIBUTE update of rule SIMPLE
WHEN CHANGED
BEGIN
'
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§ 9% in case of s Genreal rule

IF (genenal_specific OF discipline_message =
"GENERAL") THEN

BEGIN

IF (result_in_major_modification OF

ABM fules = “Yes” OR
result_in_major_modification OF AB_genen_tules =
“No") THEN

BEGIN
EXEC 15odbe t SQI.updug[AB-pclL
rules] set

:AB_general_rules.cause_of_the_effect
where AB_general_rules_[D =
:AB_genersl_rules. AB_genersl_rules D
END SQL
visible OF helping window := FALSE
FORGET output OF helping window
END
ELSE
BEGIN
text OF message bax | == "Last box value
should be Yes or No®
put up OF message box [ == TRUE
END

END
'
t
1 9% in case of 2 specific rule

{F (genenal_specific OF discipline_message =

*SPECTFIC") THEN

BEGIN

IF ( CONF{relation OF AB_specific_rules) >= 0)

BEGIN
relationship OF AB_specific_rules =~ TO
m!NG(tdmOFAB |_specific_rules)

mCBoﬁclSQLM[W]

END
1
1 92¢¢ end of method
END

Mwﬁcmlanpenﬁcmlald
END SQL

ATTRIBUTE ignore rule SIMPLE
WHEN CHANGED

BEGIN
!
1 @4¢% in case of & Genreal rule
IF (genenal_specific OF discipline_message =
"GENERAL") THEN
BEGIN
EXEC ISodbe 1 SQL update [AB-general-rules]

rule_ignored = :domain. Yes$
where AB_genera!_rules_[D =~
:AB_general_rules.AB_geners!_rules_] D
END SQL
visible OF belping window = FALSE
FORGET output OF helping window
END

'
! ®9*% in case of a Specific! rule
IF (genenal_specific OF discipline_message =
*SPECIFIC") THEN
BEGIN
EXEC ISodbc | SQL update [AB-specific-rules]
set
rule_ignored = :domain Yes$
where AB_specific_rules_id =
:AB_specific_rules. AB :penﬁc rules |d
END

vuibleOFspanﬁcmkmndow'FALSE
FORGET output OF specific rule window
END
'
199%% end of method
END

ATTRIBUTE stant the module SIMPLE
WHEN CHANGED
BEGIN

action OF [Sodbe | IS connect == TRUE

visible OF main window := FALSE

vuibleOmeaﬂow-TRUE

output OF ™ ge display

END
ATTRIBUTE genenl sule message SIMPLE
WHEN CHANGED

BEGIN
f

IF ( CONF(cause_of_the_effect OF
discipline_t m)(O)TH.'EN

cause_of the_effect OF discipline_message -=

*Undefined®
!

mhilchmead message =
CONCAT( “The attrit

discipline. * of the build .
dnn‘ed chnOFd'mplme lnuuge. (‘
:_id OF discipli Y
hubeencbmgedfmmlhcvnhn(‘ old_ value OF
discipline_message, *) to the vakie (*, new_value OF
discipline_message, 7).
Mlch;mmymmedwpoﬁhe'.
dixcipline_to OF discipline_message, * sysem.
Thcpnniuemoﬁhnﬂ‘a:u \
cause_of_the_effect OF discipline_message, =

Itis advisable 1o take some of the following steps:
* Redesign the affected building system.
* Negotiate the change with designing discipline.
* Modefy the rule that caused this message.

If you need moce information, please push the HELP
bottoa.

If you want 10 see and edit the rule that caused this
to be sent, piease push the RULE botton™)
END

ATTRIBUTE specific rule message SIMPLE
WHEN CHANGED
BEGIN

builder OF required_message ~
CONCAT('rhumibuu |_stribute OF

onb:L"" g coatponent ™,

:hueddmOFdisuplm m'(‘.
changed_instance_id OF discipline_mecssage, *Y
hlbeeuchn.d&onlhevlhae(',old value OF
discipline_message, *) to the vakie (*, aew_value OF
discipline_message, *).
According to a previously define SPECTFIC rule, such
a change may affect the design of the attribute
. affected_sttribute OF discipli * of the
lmldingcompom MdusOF
discipline_meszsage, (‘ :ﬁ'e:ted instance_id OF
discipline_message, *).

lluldwublewukcmo(dzfolbmngncpt
* Redesign the affected building component.
® Negotiate the change with designing discipline.
* Modefy the rule that caused this message.

If you need more information, please push the HELP
botton.

If you want 1o see and edit the rule that caused this
sutomated messzge
to be sent, please push the RULE botton™)

END

ATTRIBUTE go_shead SIMPLE
WHEN CHANGED
BEGIN

1

action OF 15odbc 2 GENERAL IS connect =
TRUE
!

EXEC 1Sodbc 2 GENERAL $QL SELECT

visible OF main window = FALSE
visible OF Select a project window := TRUE
output OF Select a project window =
select_project_display
END

ATTRIBUTE project_nsme STRING
WHEN CHANGED
BEGIN
data source OF [Sodbc 1 := project_name

kameMw'CONCAT(M;

BEGIN
FORGET attachment OF vaiuebox |
FORGET status OF d

I}'m:hdcumnldenp TRUE THEN
include_initisl_design_value :=** ¢ **
ELSE

include_initisl_design_value =" *
END
ATTRIBUTE include_initial_design_value STRING

WITH background color = 192,192,192
WITH 6ill color =0,0,128

WTTH highlight coloc = 255,255,255
WITH stadow color = 0,00

WITH location = 15,15,280,225

INSTANCE border 2 ISA border
WITH style IS edit control
WITH perspective IS in
WITH border widdh == t
WITH background color == (92,192,192
WITH f£ill color := 192,192,192
WITH highlight color == 255,255,255
WITH shadow color = 128,128,128
WITH location ™ 390,20,610,140

INSTANCE border 3 ISA border
WITH syle IS shadow

WITH perspective IS in

WTTH border width = S

WITH background color = 192,192,192
WTTH fill color = 192,192,192

WITH highlight color = 255,255,255
WITH shadow color := 128,128,128
WITH location = 10,235,615,385

INSTANCE border 4 ISA border

WITH background color = 192,192,192
WITH fill color == 192,192,192

WTTH highlight color = 255,255,255
WITH shadow color == 128,128,128
WITH location = §,50,300,345

INSTANCE border 5 ISA border
WITH style IS edit control
WITH perspective IS in
WITH border width := |
WITH background color = 192,192,192
WITH fill color == 192,192,192
WTTH highligit color := 255,255,255
WITH shadow color == 128,128,128
WITH location := 5,50,300,34S

INSTANCE border 6 ISA bocder
WITH style IS edit control
WITH perspective IS in
WITH border width := |
WITH background color = 192,192,192
WITH fill color = 192,192,192
WITH highlight color := 255,255,255
WITH shadow color == 128,128,128
WITH location == 5,5,290,265

INSTANCE border 7 ISA border

WITH background color = 192,192,192
WITH §li color = 192,192,192

WITH highlight coloc = 255,255,255
WITH shadow color = 128,128,128
WITH location = 10,10,240, 195

INSTANCE border 8 ISA border
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WITH beckground color = 192,192,192
WITH 6l color = 0,0,128

WITH highlight color = 255,255,255
WITH shadow color = 0,0,0

WTTH location = 25.20,220,140

INSTANCE the domain ISA domain
WITH No$ = "No*

WITH Yes$ = "Yes*

WITH include_initial_design = FALSE -
WITH include_initial_design_value = * *

INSTANCE 150dbe 1 ISA ISodbc
WITH data source = "build*®

WITH coanection prompting ™ FALSE
WITH auto commit ;= TRUE

WITH sppend = FALSE

WITH default error handling == TRUE

lNSTANCEISodbc!GENRALlSAlSodbc

WITH append = FALSE
WITH default error handling = TRUE

INSTANCE message box | ISA message box
WITH title := “Input Error®

WITH modal style IS app modal

WITH icoa IS stop sign

WITH button IS ok

WITH defauk button IS one

INSTANCE navigate | ISA navigate
WITH ciass sttachment ™ discipline_message

INSTANCE the application ISA application
WITH unknowns fail ;= TRUE

INSTANCEWHSAM&

WITH pen color = 0,0,255
WITH £l color = 192,192,192 .
WITH show azrent = TRUE

WITH sttachment = inchude_nitial_design
WITH locatioa == 380,200,615,230

INST. ANG opening display [SA display

WITH items {4 ] == UNDETERMINED
WITH items 5 ] -= OK botton

WITH items [6 ] = UNDETERMINED
WITH items {7 ] == UNDETERMINED
WITH items (8 ] »= UNDETERMINED
WITH items [9 ] := UNDETERMINED
WITH €ill color ™= 192,192,192

WITH menus {1 ) == UNDETERMINED

INSTANCE message display ISA display
WITH wait := FALSE

WITH delay changes := FALSE

WITH items {1 ] == border 3

WITH items {2 ] == valuebox |

WITH items (3 } := radiobutton group 1
WITH items (4 ] == radiobutton group 2

WITH items {14 ] = message has been read botton
WITH items (1S ] == message has been acted upon

WITH items [16 ] := pushbutton 9 .
WITH items [17 ] := textbox 6
WITH items (18 ] ™ textbox 7

WITH items (21 ] := UNDETERMINED
WITH items {22 ] ;= UNDETERMINED
WITH items (23 ] == UNDETERMINED
WITH items [24 } := UNDETERMINED
WITH items [25 ] = pushbutton 10
WITH items {26 ] = textbox 10

WITH items {27 ] := pushbutton 13
WITH items (28 ] = texabox 13

WITH items [29 ] == UNDETERMINED
WITH items [30 ] := UNDETERMINED
WITH items [31 ] == UNDETERMINED
WITH items [32 ] == UNDETERMINED
WITH items [33 ] = checkbox |

WITH fill color = 192,192,192

WITH menus {1 } = UNDETERMINED

INSTANCE belping display ISA display
WITH wait = FALSE

WITH delsy changes = FALSE

WITH items [1 ] ;= border 4

WITH items (2 ] = textbox 11

WITH items {3 ] == textbox 12

INSTANCE general rule display ISA display
WITH wait == FALSE

WITH delsy changes == FALSE

WITH items [1 ] = textbox 14

WITH items {2 ] == border §

WITH items 3 ] == UNDETERMINED
WITH items [4 ] := UNDETERMINED

WITH fill coloc = 192,192,192
WITH menus (1 | = UNDETERMINED

INSTANCE specific rule display ISA display
WITH wait = FALSE

WITH delay changes == FALSE

WITH items (1 ] == textbox 17

WITH items (2 ] := valuebox 6

WITH items [3 ] == vatuebox 7

WITH items [4 ] == valuebox 8

WITH items (S ] = valuebox 9

WITH items [6 ] = valuebox 10

WITH items (7 ] == valuebox 11

WITH items [8 ] = valuebox 12

WITH fters [9 ] = textbox 20

WITH items (10 ] == textbox 21

WITH items (11 ] -= textbox 22

WITH items {12 ] = textbox 23

WITH items (13 ] == textbox 24

WITH items {14 ] = teabox 25

WITH items [15 ) == textbox 26

WITH items [16 ] := UNDETERMINED
WITH items [17 ] == pushbutton 17
WITH items [18 | = UNDETERMINED
WITH items [19 ] = pushbutton 19
WITH fill color = 192,192,192

'WITH menus (1 ] == UNDETERMINED

INSTANCE sefect_project_display ISA display
WITH wait := FALSE
WITH delay changes := FALSE
WITH items {1 ] := border 7
WITH items [2 | := bocder 8
WITH items {3 } := textbox 28
WITH items [4 | = tistbox |

WITH fill color := 192,192,192
WITH menus [t ] = UNDETERMINED

INSTANCE [listbox 1 ISA listhox

WITH show aurent instance := TRUE

WITH source = Project_name OF Current_projects
WITH destination = project_name

WITH location == 30,150,210,180

INSTANCE promptbox | ISA promptb
WITH font ™= “System®

WITH justify IS center

WITH frame = TRUE

WITH show aurent = TRUE

WITH attachment = percent_change OF
AB_genena!_rules

WITH location = 240,170,290,200

INSTANCE promptbox 2 ISA promptb
WITH font ™= *System®
WITH justify IS left
WITH frame := TRUE

WITH location = 240,225,290,255

INSTANCE promptbox 3 [SA promptb
WITH font ™ *System*

WITH justify 1S left
WITH frame == TRUE

WITH show current == TRUE

WITH sttachment = cause_of_the_effect OF
AB_general_rules

WITH location = 15,285,290,335

INSTANCE OK bottoa ISA pushbutton
WITH label == *Go Ahead*®

WITH antribute attachment ==

WITH location ™ 90,230, 195.255

INSTANCE pushbutton 3 ISA pushbution
WITH label ™ "Next*

WITH atribute astachment ™ action OF navigate ! IS
oext

WITH location ™= 400,70,460,100

INSTANCE pushbutton 4 ISA pushb

WITmeih:umad:mvmonOmepze 118
previous
WITH location == 470,70,530,100

INSTANCE pusht S ISA pushb

Mﬂ{mnhmmm‘monOFnawgale 11s
last
WITH iocation == 540,70,600,100

INSTANCE pushb 6 ISA pushb

WITH labe! := *“Read First Message”

WITH attribute stiachment = action OF navigate | IS
first

WITH location = 400,30,600,62

INSTANCE message has been read botton ISA

pushbutton
WITH label = "Message has been read”
WITH location := 15,390,.305415

INSTANCE message has been scted upoa botton ISA
pushbutton
WITH label 7= "Message has been read and acted

upon®
WITH location = 310,390.610.415

INSTANCE pushb 9 ISA pushb
WITH label = "EXIT"
WITH attribute atachment = exit OF application

WITH location = 300,20,370,65
INSTANCE pushbuton 10 ISA pushb
WITH labed = **

WITH sarit himent = helpi

WITH location = 300,75,370,105

INSTANCE pushbution 11 ISA pushb
WITH Izhel == "0K*
WITH location = 30,350, 135,380
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WITH stribute attachment = show rule
WITH location := 165.350,270,380

INSTANCE pushbutton 13 ISA pushbutton
WITH label == **
WITH sttribute attachment = shaw rule
WITH Jocation = 300,110,370,140

INSTANCE pushb 14 ISA pushb
WITH label == "Cancel®
WITH location = 5,350,70,380

INSTANCE pushb 1S ISA pushb

WITH label ™ “Update Rule®

WITH atribute sttachment ;= update of rule
WITH locatioa == 75,350,185,330

INSTANCE pushbutton 16 ISA pushbution
WITH label = *Ignore Rule®

WITH atiribute attachment = ignore rule
WITH location == 190,350,298,380

INSTANCE pushbutton 17 [SA pushbution
WITH label = “Cancei™
WITH location = 215,340,425.370

INSTANCE pushbx 19 ISA pushb
WITH label = "Ignore Ruie®

WITH sttribute attachment = ignore rule
WITH location == 10,340,210,370

INSTANCE radiobutton group [ ISA radicbutioa

group
WITH pen color = 0,00
WITH 6ll color == 192,192,192
WTTH Game == TRUE
WITH group label -= "Discipline®
WITH show current == TRUE
WITH stiachment = discipline aame OF
required_message
WITTH location == 5,15,140,230
INSTANCE radicbutton group 2 ISA radiobutton

group
WITH pen color :=0,0,0
WITH fill color == 192,192,192
WITH fame := TRUE
WITH group [abei := "Message scatus®
WITH show aurreme == TRUE
WITH attachment == message status OF
required_message
‘WITH location ;= 140,15,290,150

[INSTANCE textbox 1 ISA textbox
WITH pen color = 255,255,255
WITH 6l color == 0,0,128
WITH justify IS center
WITH foat = “Times New Roman®

WITH foat style IS bold, italic, underline CF FALSE,

strikeout CF FALSE

WITH font size := 20

WITH text -= *"MODULE FOR READING
AUTOMATED MESSAGES*

WITH location ;= 25,55,265,185

INSTANCE texibox 4 ISA textbox
WTTH pen color = 255,0,0
WITH £l color = 192,192,192

WITH locatioa := 390,150.510,180

INSTANCE textbox § ISA textbox
WITH pen color ™= 255,00
WITH £l color := 192,192,192
WITH justify IS left
WITH font := "System®
WITH text := *# of Current Message®
WITH location := 390,175,570,203

INSTANCE textbox 6 ISA textbox

WITH pen color = 0,0,0

WITH fill color == 192,192,192

WITH justify (S left

WITH font := *System®

WITH foat style IS bold CF FALSE, italic CF
FALSE, underline CF FALSE, strikeout CF FALSE

L T

WITH frame = TRUE
WITH text == *Read and Acted Upon Message®
WITH location := 145,150,370,172

INSTANCE textbox 7 ISA textbox
WITH pen color = 255,0,0

WITH fill color = 192,192,192

WITH justify IS left

WITH foat = “System®

WITH frame == TRUE

WITH text == "Read but Un Acted Upon Message®
WITH location := 145,200.370,220

INSTANCE texibox 8 ISA textbox

WITH pen color == 0,0,255

WITH £ill cofor == 192,192,192

WITH justify IS left

WITH foat := *System®

WITH foat style IS bokd CF FALSE, italic CF
FALSE, underline CF FALSE, strikeout CF FALSE
WITH frame = TRUE

WITH text = *Un Read and Un Acted Upon

WITH location = 145,175,370,195

INSTANCE textbox 9 ISA textbox
WITH pen color = 0,0,128
WITH fifl color == 192,192,192
WITH justify IS left
WITH foot := *"System*

WITH text := “Select Message®
WITH location := 440,110.580,130

INSTANCE textbox 10 ISA textbox
WITH pen color := 255,0,0
WITH fill color = 192,192,192
WITH justify IS left
WITH font ™= *System"
WITH text = "HELP*
WTTH location := 315,80,355,100

INSTANCE texibox 11 ISA textbox
WITH pen color == 255,255,255
WITH fill color == 128,0,0
WITH junify IS center
WITH foot = "Times New Roman”
WITH fort style IS bold, italic CF FALSE, underfine

CF FALSE, strikeout CF FALSE
WITH font size == 18
WITH frame = TRUE
WITH text := “HELP DISPLAY"
WITH location ;= 5,5,300,45

INSTANCE textbox 12 ISA textbox

WTTH pen color := 0,0,0

WITH (il color = 192,192,192

WITH justify IS left

WITH font ;= "System®

WITH text == “This automated message has been sent
by the system to inform you sbout a specific design
change_

Such a change has violated a GENERAL or SPECTFIC
sule that is built in the system. The components of that
rle can be seen if you click on the RULE botton.

If you fee! that this rule does not reflect your building
system design requirement, you may modify the rule.”
WITH iocation := 25,60,280,340

INSTANCE textbox 13 ISA textbox
WITH pen color := 0,0,128
WITH fill color ;= 192,192,192

WITH font style IS itafic
WITH text == “RULE"
WITH location = 310,115,360,135

INSTANCE textbox 14 ISA texthox
WITH pen color = 255,255,255
WITH fi!f color ;= 128,0,0
WITH justify IS center
WITH font = *Times New Roman®
WITH font style IS bold, #talic CF FALSE, undesfine

CF FALSE, strikeout CF FALSE
WITH font size := |8
WITH frame == TRUE
WITH text = “GENERAL RULE"
WITH location = $,5,300,45

INSTANCE textbox 15 ISA textbox

WITH pen color == 0,0,0

WITH fill color == 192,192,192

WITH justify IS left

WITH font := “System®

WITH text == Buikding Component”

WITH location = 15,55,140,90

INSTANCE textbox 16 ISA textbox

WITH pen color == 0,0,0

WITH fill coior == 192,192,192

WITH justify IS left

WITH font := 3

Anribute”
W'l'l'Hloaona‘lSOS 160,130

INSTANCE textbox 18 ISA textbox

WITH pen color 1= 0,00
WITH fill color == 192,192,192

WITH fustify IS left

WITH foat = *System®

WITH text := "Percent change in value that

requires desiga change from the
affected discipline: (Le. 0.3)"

WITH location ™ 5,140,230,195

INSTANCE textbox 19 ISA textbox

WITH pen color ™= 0,0,0
WITH 61 color == 192,192,192
WITH justify IS left

WITH foot == *System*

WITH text := “Will there be major

modifications with such a
design change (Yes/No)*

WITH location = 15,205,205,270

INSTANCE textbox 17 ISA textbox

WITH pen color = 255,255.255

WITH 6l color ™ 128,00

WITH justify IS center

WITH font == “Times New Roman®

WITH font style IS bold, italic CF FALSE, undertine

CF FALSE, strikeowt CF FALSE

WITH foat size ™ 18

WITH frame := TRUE
WITH text == *Specific Rufe”
WITH location = 5,5,425,45

INSTANCE textbox 20 ISA textbox

WITH pen coloc == 0,00

WITH fill color == 192,192,192
WITH justify IS left

WITH font == *System”

WITH text = "Building Component:®
WTTH jocation := 10,55,170,80

INSTANCE textbox 21 ISA textbox

WITH pen color == 0,0,0
WITH fill coloe = 192,192,192

WITH text ™= "Building Componeat [D:*
WITH location := 10,85,170,110

INSTANCE textbox 22 ISA textbox

WITH pen color == 0,0,0
WITH fill color ™= 192,192,192
WITH justify IS left

WITH font == *System"

WITH text = “Companent Attribute:®
WITH location = 10,115.170,140

INSTANCE textbox 23 ISA textbox

WITH pen color := 0,00

WITH fill coloc = 192,192,192

WITH justify IS left

WITH foat = *System*

WITH text = “Related Building Component:*
WITH location := 10, 165,220,190

INSTANCE textbox 24 ISA textbox

WITH pen color == 0,0,0

WITH #ill color ™= 192,192,192

WITH justify IS left

WITH foat == "System"

WITH text := “Related Component [D:*
WITH location := 10,195,220,220

INSTANCE textbox 25 ISA textbox
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WITH pen color := 0,00
WITH fill color == 192,192,192

WITH location = 10,226 235,250

INSTANCE textbox 26 ISA texthox
WITH pen color == 0,0,0
WITH 6l color = 192,192,192
WITH justify IS left
WITH font == “System”

WITH text = *Current Relationship:*
WITH location == 10,255,155.275 .

INSTANCE textbox 27 ISA textbox
WITH pen color == 0,0,0
WITH fill color = 192,192,192
WITH justify IS left
WITH font = *System”
WITH text ;= *Effect on the building system®
WITH location == 15,265.280,285

INSTANCE textbox 28 ISA textbox

WITH pen color ™= 255,255,255

WITH fill color = 0,0,128

WITH justify IS center

WITH font ™ “Times New Roman*

WITH font style IS bold, italic CF FALSE, underiine
CF FALSE, strikeout CF FALSE
WITH font size == 18

WITH text := *Select & Project from the List®

WITH location = 40,45.205,110

INSTANCE valuebox ! ISA valuebox

WITH pen color .= 0,0,0

WITH 6ll color = 192,192,192

WITH justify IS left

WITH font == "Times New Roman”

WITH fort style IS bold CF FALSE, italic CF
FALSE, underiine CF FALSE, strikeout CF FALSE
WITH font size ™ 12

WITH frame = FALSE

WITH dipped = TRUE

WITH scroll == TRUE

WITH horizonta! scroll := TRUE

WITH location = 20,245,600,370

INSTANCE valuebox 2 ISA valucbox
WITH pen color ™ 0,0,255
WITH £l color = 192,192,192
WITH justify IS center
WITH foat == *System* -
WITH frame := TRUE
W!Tﬂdipped'-TRUE
= pumber i OF navigate |
Wl'l'Hlounon'-Sés 150,595,170

INSTANCE valuebox 3 ISA valuebox
WITH pen color = 00,128
WITH fill color = 192,192,192
WITH justify IS center
WITH font == “System™
WITH frame := TRUE
WlTdepped-‘mUE
- ber OF mavigate |
WlTH location = 565,175,595,19%

INSTANCE valuebox 4 ISA valuebox
WITH pen color == 0,0,255
WITH 6l color = 192,192,192

AB_genenal_rules ’
WITH location := 100,75,290.95

INSTANCE valuebox § ISA valuebox

WTTH pen color := 0,0,255

WITH 6l color = 192,192,192

WITH justify IS center

WITH font ;= "System*

WITH frame = TRUE

WITH dipped ;= TRUE

WITH h = attribute_of_building_el.
OF AB_genenal_rules

WITH location == 100,115,290,135

INSTANCE valuebox 6 ISA valuebox
WITH pen color == 0,0,255
WITH il color == 192,192,192
WITH justify IS left
WITH font == "System”
WITH ffame == TRUE
WITH dipped = TRUE
WITH h = building _el: OF

AB_specific_rules
WITH location = 235,55,425,80

INSTANCE valuebox 7 ISA valuebox

WITH pen color ;= 0,0,255

WITH i} color ™ 192,192,192

WITH justify (S left

WITH font = *System®

WITH frame := TRUE

WITH clipped := TRUE

WITH attachment = building_element_id OF
AB_specific_rules

WITH location = 235,85,425.110

INSTANCE valuebox 8 ISA valuebox
WITH pen calor = 0,0,255
WITH fill color = 192,192,192

OF AB_specific_rules
WITH location = 235, 115,425,140

INSTANCE valuebox 9 ISA valuebox
WITH pen color == 0,0,255
WITH fill color == 192,192,192
WITH justify IS left
WITH font ;= *System®
WITH frame = TRUE
WITH clipped .= TRUE
WITH sttachment := relsted_class OF
AB_specific_rules
WITH location := 235,165,425,190

INSTANCE valuebox 10 ISA valuebox

WITH pen color = 0,0,255

WITH 6l color == 192,192,192

WITH justify IS left

WITH font ™= “System®

WITH frame = TRUE

WITH clipped = TRUE

WITH h = related_i _id OF
AB_specific_rules

WITH location := 235,195,425.220

INSTANCE valuebox 11 ISA valuebox
WITH pen color == 00,255

WITH fill color == 192,192,192

WITH justify IS left

WITH font := “System®
WITH fame = TRUE
\Vm{:ﬁpyed'TRUE

h = related_attribute OF

_speuﬁc_

WITH location := 235,225,425.250

INSTANCE valuebox 12 ISA valuebox
WITH pen color == 00,255
WITH 6l color == 192,192,192
WITH justify IS left
WITH foat ;= *System®
WITH fame = TRUE
WITH clipped == TRUE
WITH antachment := relationship OF
AB_specific_rules
WITH locaticn = [0,275.425,330

INSTANCE main window ISA window
WITH location := 150,107,454,406

WITH menus [1 ] -UNDEI'ERMINED
WITH style IS bl bl
WITH title = A od M. Module®
WITH visible := TRUE

INSTANCE expand window 1SA window
WITH location == 138,633,458

WITH menus {1 | -UNDB'ERMINE‘D
WITH style IS bl bl
WlTHmle"(Umnled)

WITH visible := FALSE

INSTANCE belping window LSA wind

WITH visible = FALSE

INSTANCE specific rule window [SA window
WTTH location ™= 97,37,543,447

WITH menus {1 ]1UNDErElMlNE)
WTTH style IS b bl
WITH title == =

WITH visible := FALSE

INSTANCE Select a project window ISA window
WITH location == [51,149,407,383

WITH menus [1 ] :» UNDETERMINED
WITH style IS ble sivpuble clresahl
WITH title == “(Untitled)”

WITH visible = FALSE

{ DEMON GROUP: discipline name OF
required_message

DEMON 1

IF discipline name OF required_message IS
Architecture

THEN ch _discipline OF required_ ge =
arch®

AND FORGET attachment OF valuebox |

AND FORGET message status OF required_message
DEMON 2

IF discipline name OF required IS HVAC
THEN choosen dimplmeOFreqund message =
“hvac”

AND FORGET attachment OF valuebox |

AND FORGET ge status OF required_messagy
DEMON 3

IF discipline name OF required _t ge IS
[uminats

THEN ch _discipline OF required _ ge =

i
AND FORGET astachment OF valuchox |
AND FORGET ge status OF requi

DEMON 4

IF discipline name OF required_t ge IS Eavelop
THEN ch _discipline OF required_s ge =
enve®

AND FORGET attachment OF valucbox |

AND FORGET ge status OF required_ 2!
DEMON 10

IF discipline name OF required_ IS Str
THEN ch _discipline OF required_| -
stru®

AND FORGET attachment OF valuebox |
AND FORGET ge status OF required B

DEMON 13
IE disci

pline name OF required_message IS [
THEN choosen_discipline OF required_message =
“inten

AND FORGET sachment OF valuebox 1

AND FORGET age status OF required_messag
{ DEMON GROUP: message status OF
required_message

DEMON §

IF message status OF required_message IS All
Messages

AND choosen_discipline OF required_message <
*UNDETERMINED*
THEN EXEC 1Sodbe ! SQL select * from

message_eclements
wberg discipline_to =

A erints:

;\;{‘D ml_e_ignomd = :domain. NoS
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AND oid_value <
‘domain.include_initial_design_value
END SQL INTO discipline_mestage
AND FORGET stachment OF valuebox i

DEMON 6

IF message status OF required_message IS UnRead Yet
AND choosen_discipline OF required_message <
"UNDETERMINED" -

THEN EXEC I5odbc | SQL seloct ® from

message_clements
where discipline_to =
required_message choosen_discipline
AND been_resd = :No$
AND rule_ignored = :domain. No$

END SQL INTO discipline_message
AND FORGET atachment OF vatuebox |

DEMON 7

IF message status OF required_message IS UnActed
Upoa

AND choosen_discipline OF required_mesaage <
*UNDETERMINED*

THEN EXEC 1Sodbc | SQL select ® from

END SQL INTO discipline_mexmage
AND FORGET attachment OF valocbox |

! DEMON GROUP: selected OF pushbution

DEMON 17
[F selected OF message has been read botton

where id = :discipline_message.id
END SQL

DEMON 8
IF selected OF pushbutton 9
THEN actioa OF [Sodbc [ IS discoanect

DEMON 9
[F selected OF prsshbuteon 11

THEN visible OF helping window "= FALSE
AND FORGET cutput OF helping windaw

DEMON 11
IF selected OF pushbution 14

THEN EXEC 1Sodbe 1 SQL. updste age_cl

et

been_read = :Yes$

where id = :discipline_message.id

END SQL

DEMON 18

IF selected OF message has been acted upon bottoa
THEN EXEC I5odbc 1 SQL update message_clements

et
been_scted_upon = :Yes$, been_read = :Yes$

THEN visible OF helping window := FALSE
AND FORGET output OF helping window

DEMON 12

IF selected OF pushbutton 17
THEN visible OF specific nule window = FALSE

AND FORGET output OF specific rule window
END
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C.4. TRACKING MODULE

SVERSIONGS antribute OF A_monitored_object_input == **
SLOCATIONS ARE PIXELS FORGET source OF listhox 1
FORGET source OF lisbox 2
CLASS A_attributes_of_monitored_object Change_ID OF A_monitoced_object_input = ~*
WTTH name STRING END
!
CLASS A_change_monitocing_results IF select_discipline OF A_monitored_object_input
IS Numination THEN
WITH Change_ID STRING BEGIN
WITH date_time STRING discipline OF A_monitored_object_input ==
WITH discipline STRING *illu®
WITH object STRING f— reset all the other query data
WITH object_ID STRING object OF A_monitored_object_input := **
WITH auribute STRING object_ID OF A_monitored _object_input = **
WITH old_value STRING amtribute OF A_monitored_object_input == ~*
WITH pew_value STRING FORGET source OF listbox 1
WITH precoeding _change [D STRING FORGET source OF listbox 2
Change_ID OF A_monitoved_object_input ™= =
CLASS A_monitored_object_input END
WITH object STRING 1
WITH object_[D STRING IF select_discipline OF A_monitored_object_input
WITH satribute STRING (S Intersior THEN
WITH start_time STRING BEGIN
WITH end_time STRING ) discipline OF A_monitored_object_input =
WITH select_discipline COMPOUND “inte®
Architecture, {—— reset all the other query dn
Structure, object OF A_moaitored_¢ _input = **
object_[D OF A_monitored_object_input == **
HVAC, mtribute OF A_monitored_object_input == =
Mumination, - FORGET sowce OF Estbox 1
Interior FORGET source OF listbox 2
WHEN CHANGED Change_ID OF A_monitored_object_input := **
BEGIN END
t !
IF select_discipline OF A_monitored_object_input IF select_discipline OF A_monitored_object_input
IS Architecrure THEN = FALSE THEN
BEGIN BEGIN
discipling OF A_monitored_object_input = discipline OF A_mounitored_cbject_input ~= **
“arch® END
femenee reset all the other query data !
object OF A_monitored obpa_m'-" {oe@s® end of method
object_ID OF A_monitored_object_input = ** END
attribute OF A _ monitored |_object_input == ** WITH discipline STRING
FORGET source OF listbox 1 WITH selection_statement STRING
FORGET source OF listbox 2 WITH Change_[D STRING
Change_ID OF A_moaitored_object_input = ** WHEN CHANGED
END BEGIN
t {#* 229 reset all the other query data
IF select_discipline OF A_monitored_object_input IF Change_ID OF A_monitored_object_input <
IS Strucnure THEN ** THEN
BEGIN BEGIN
discipline OF A_mocitored_object_input := disciplioe OF A_mouitored_object_input = **
“stru® object OF A_monitored_object_input == =*
{—em reset all the other quesy data object_[D OF A_monitored_object_input := *°
object OF A_monitored_object_input == ** antribute OF A_monitored_object_input := **
object_[D OF A_monitored_object_input = ** FORGET source OF listbox 1
sttribute OF A_monitored_object_input = ** FORGET source OF listbox 2
FORGET source OF listbox 1 sclect_discipline OF A_moaitored_object _input
FORGET source OF listbox 2 = UNDETERMINED
Change_ID OF A_monitored_object_input == ** END
END '
! END
IF select_discipline OF A_monitored_object_input
IS Eavelope THEN CLASS A_object_ID_of__monitored_object
BEGIN WITH ID STRING
discipline OF A_monitored_object_input ==
“enve" CLASS border INHERITS add on, display item
[~ reset all the other query data WITH style COMPOUND
object OF A_monitored_object_input ;= == picture frame,
object_ID OF A_monitoced_object_input == ** edit control,
attribute OF A_monitored_object_input := ** group,
FORGET source OF listbox 1 shadow
FORGET source OF listhox 2 INIT picture frame
Change_[D OF A_monitored_object_input == ** WITH perspective COMPOUND
END in,
' out
IF seloct_discipline OF A_monitored_object_input INIT in
IS HVAC THEN WTITH border width NUMERIC
BEGIN INIT
discipline OF A_monitored_object_input = WTTH background color COLOR
“hvac® INIT 192,192,192
t—— resex all the other query data WITH £ill color COLOR
object OF A_monitored_object_input = =* INTT 192,192,192
object_ID OF A_monitored_object_input -= =~ WITH highlight color COLOR
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INIT 255,255,255
WITH shadow colee COLOR
INIT 128,128,128

CLASS combobox INHERITS add on, display item

WITH sttachment ATTRIBUTE REFERENCE

WITH selecied SIMPLE

WITH enabled SIMPLE

INIT TRUE

WITH sort SIMPLE

INIT FALSE

WITH update with current instance SIMPLE
INIT TRUE

WITH cause_of,_the_effoct STRING

CLASS I50dbc INHERITS add on
WITH data source STRING
WITH userid STRING
WITH password STRING
WITH coanection string STRING
WITH connection prompting SIMPLE
INIT FALSE
WITH auto commit SIMPLE
INIT TRUE
WITH action COMPOUND
connect,
discoanect
WITH records NUMERIC
WITH transaction COMPOUND
commit,
roltback
WITH append SIMPLE
INIT FALSE
WITH status STRING
WiTH show error SIMPLE
WITH default error handling SIMPLE
INIT TRUE

exclamation
WITH button COMPOUND
aboxt reury ignore,
ok,



Fi ber OF navigate ! < 0 THEN
BEGIN

!

{ *oo¢ yniach the discipline to the value box
stachmnent OF valuebox 16 := discipline_to OF

discipline_message

!
[ es*ees Show the message on the screen

IF beea_resd OF discipline_message = *Yes®
AND becn_scted_upon OF dixcipline_message = “No®

THEN
pen color OF valuebox 15 = 255,00
IF been_read OF discipline_message = “No®
AND been_scted_upon OF discipline_messags = "No*

THEN

pen color OF valuebox 15 :=0,0,255

IF been_rend OF discipline_message = "Yes*
AND besn_scted_upon OF discipline_message = “Yes*
THEN

pen color OF valuebox 15 = 0,00
atachment OF valuebox 15 '-mgebuilde
OFmpnd message

IF genenal_gpecific OF discipline_message =
°*GENERAL" THEN
genenal rule := TRUE
IF general_specific OF discipline_message =

*SPECIFIC" THEN
specific rule = TRUE

t

WITH related class STRING

WITH all id of relsted class STRING
ARRAY SIZE 1

WITH aurrent class id attribute name STRING

WITH related class id atribute name STRING

WITH curremt sttribute designer STRING

WITH old value STRING

WITH new value STRING

WITH related auribute designer STRING -

WITH designers of related class attributes STRING
ARRAY SIZE t

CLASS required_message
WTI'H&wphnemmeCOMPOUND

HVAC,

UnResd Yet,

WITH choosen_discipline STRING
WITH message builder STRING

CLASS temp_current_menu_items
WITH labe! STRING

ATTRIBUTE nn NUMERIC
ATTRIBUTE number of uble columas NUMERIC
ATTRIBUTE show results SIMPLE
WHEN CHANGED

BEGIN
t
1 #299¢ 15 test that there are input data

IF ((object OF A_monitored_object_japut < ™)
OR (discipline OF A_monitoced_object_input < %)
OR (start_time OF A_monitored_object_input < ™)
OR (end_time OF A_ “monitored |_object_input < **)
OR (Change_ID OF A_monitored_object_input < **))

BEGIN

t
§ #49°% 11 test if end time is bigger than start time if
there is an end time
IF end_time OF A_moanitored_ _input < *°

AND end umOFA monitored objea _input <
start_time OF A md |_object_input THEN

BEGIN

put up OF message box 2 = TRUE

END

ELSE
BEGIN
!
{eoees Siart of SELECT statement
selection_statement OF
A_monitored_object_input = "SELECT * FROM [A-
char, itori ] WHERE *

t
[s=es* To select based on the discipline

TF discipline OF A_moaitored _object_input
< **THEN

BEGIN

selection_statement OF
A_mnuomd ob)ecx input == CONCAT(
| OF A_moaitored_object_input,

“discipline E;JDA monitored |_object_input.discipline”)

!
{$*¢2¢ To select based on the D
[F Change_ID OF A_monitored_object_input
< ** THEN
BEGIN
numeric_Change_[D := TO NUMERIC(
Change_ID OF A_monitored_object_input)
selection_siatement OF
A monitored, _object_input = CONCAT(
OF A_monitored_object_input,
“Change | g;nmenc Clun;e D)

)
190908 To select based on object data
[F object OF A_monitored_object_input < **

BEGIN
selection_statement OF
A monitored ob,ea _input ‘CONCAT(
OF A, i

_object_input,
“object = A ,_monitored ob,ea _input.object”™)
IFob,ea ID OF A_monitored_object_input
<> ** THEN
selection_statement OF
A _monitored_object_input == CONCAT(
OF A_monitored_object_input, ®
AND ob,ea_lD -
:A_monitored_object_input.object_{D")
IF anribute OF A_monitored_object_input
< ** THEN

selection_statement OF A_moaitored_object_input, *
AND attribute = :A_monitored_object_input_ suribute™)
END
1
[*22e* To select based on time period
Case of start time sfone

IF start_time OF A_monitored_object_input
< ** THEN

BEGIN
IF LENGTH(sclection_statement OF
A_moaitored_¢ _input) > 47 THEN
_siatement OF
A_monitored _input :» CONCAT(

|_object
ndmmOFAwudobpam

AND")
selection_statement OF
A_monitored_object_input := CONCAT(
fection_; OF A_monitored_object_input, *
date_time >= :A_monitored_object_input_start_time*)
END

te—— Case of end time with or without start lime

IF end_time OF A_monitored_object_input <
“* THEN

BEG!N

IF LENGTH(sclection_statement OF
A_monitored obpu tnput) > 47 THEN
selection_statement OF

A_monitored_object_input = CONCAT(
nelecuou statement OF A_monitored_object_input, *

AND®)
selection_ststement OF
Amdab,u: npn-mNCAT(
OF A_ d_object_input, *
dmmnc@Amwabpammdum')
END

t
[****** Runaing the select statement
EXBCISobclSQLWlTH
' stored_object_input
ENDSQLI‘NTOA dnm moaitoring_results

output OF expand window ™ Results
visible OF expend window == TRUE
visible OF Query window = FALSE
visible OF main window = FALSE

1
{***** end of second IF (check start abd end time)
END
{*¢o%¢ end of [F (check that there are inputs
END

ELSE

BEGIN

put up OF message box | = TRUE
END

1 #*2% end of method
END
ATTRIBUTE numeric_Change_ID NUMERIC
ATTRIBUTE return to query screen SIMPLE
WHEN CHANGED
BEGIN
visible OF Query window == TRUE
visible OF expand window := FALSE

END
ATTRIBUTE return to resuits screen SIMPLE
WHEN CHANGED
BEGIN
FORGET stiachment OF valuebox 16
FORGET discipline_message
FORGET required_message
output OF expand wmdov = Results
visible OF expand window = TRUE
visible OF messages window := FALSE
END
ATTRIBUTE go to message screen SIMPLE
WHEN CHANGED
BEGIN
output OF messages window ™ messages
visible OF messages window = TRUE
visible OF expand window := FALSE
END
ATTRIBUTE sample time STRING
ATTRIBUTE complete as monitored object SIMPLE
WHEN CHANGED
BEGIN
]
190000 reset all the other query data
Change_ID OF A_monitored_object_input .= **
discipline OF A_monitored_object_input ™= **
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select_discipline OF A_monitored_object _input =
UNDETERMINED

object_[D OF A_monitored_object_input == **
attribute OF A _t monitored |_object_input = **

t
!“"plhmoﬁheobpnﬁom&em
_of_| jon == CONCAT(
“sefect " ob,nOFAmuondobpd_mpuL ' id
froem °, object OF A_monitored_object_input)
EXEClsodbcISQLWrrH

_of_selection END SQL INTO

A_ob)c:!_m_of_mmad object (ID)

source OF listbox 1 := [D OF
A_object_[D_of_monitored_object
1
1 960¢ get the attributes of the object from the database
EXEC 15odbe | SQL sclect
stribute_of_building_element from [AB-attribute-
d:nper] vthutbmldwg_eluuu-
:A_monitored_object_input object
END SQL INTO
A_strributes_of_monitored_object (name)
1

source OF listbox 2 = name OF

A_stuributes_of_mouitored_object
'
1**°¢ end of method

END
ATTRIBUTE g ! _of_sel STRING
ATTRIBUTE start the module SIMPLE

WHEN CHANGED
BEGIN

1 .
action OF 1Sodbe 1 IS connect = TRUE

!
00888 | oad the memus in the screens
1
EXEC 1Sodbe 1 SQL SELECT
DISTINCT(main_mens_labef) from [AB-menu_item]
END SQL INTO menu: (label)
!

EXEC 1Sodbe | SQL SELECT labef from [AB-
menu_item]
END SQL INTO menu item
1
IF (number instances OF navigate menu > 0) THEN
BEGIN
!
RESIZE menus OF Query window ™= aumber
instances OF navigate meny
t
!
FOR (pn := 1 TO number instances OF

navigate menu)

BEGIN

i ber OF navigate menu ™= nn
]
t ***%¢ oad the menu items in every memu

EXECISodbclSQLSﬂ.EC\’hbdﬁom
{AB-menu_item] WHERE (main_menu_label) =
‘menu.label

END SQL INTO
temp_current_menu_itemns (tabel)
RESIZE items OF mems := number insuances
OF navigate temp_current_menu_items
FOR (%ann:= I TO number instances OF
navigate temp_cusrent_menu_items)
BEGIN

WHERE label OF menu item » label OF
temp_current_menu_items
FIND END
items{ %nnn} OF menu = menu item
END

menus( nn) OF Query window = mem:
END

END
L
visible OF Query window = TRUE
visible OF main window := FALSE
'
1 0¢¢ end of method
END
ATTRIBUTE general rule SIMPLE
WHEN CHANGED
BEGIN

1
[F ( CONF(cause_of_the_effect OF
discipline_message) < 0) THEN
cause_of_the_effect OF discipline_message =
“Undefined”

!

message builder OF required_message =
CONCAT( “The antribute ™, changed _t nnibuteOF
discipline_ “ of the buildi; -
chnpd dmOquaphne m‘& .

lzubemdan'edﬁomlhe value(' old_value OF
discipline_message, *) to the value (*, new_value OF
discipline_mestage, ).

Such & change may affect the design of the *,
discipline_to OF discipline_message, ° system.

The possible cause of the effect is ™,
cause_of_the_cffect OF discipline_message, =

it is advisable 10 take some of the following steps:
’Redengntheuﬂ'eaedlmﬂdinum

* Negotiate the ch sth &
de'ytbemleth:meddum

If you need more information, please push the HELP
botton.

If you want to see and edit the rule that caused this
astomated message
to be sent, plesse push the RULE botton. *)
END
ATTRIBUTE specific rule SIMPLE
WHEN CHANGED

BEGIN
message builder OF required_message =

>
llsbeendmgadﬁnmlhvnluc(‘ old value OF
discipline_ munu:.')tnthevnhe(‘ nevvu!neOF
discipline_message, ©).

According to & previously define SPECIFIC rule, such
-mmy.ﬁumwdmm

*, affected_sttribute OF diacipline_message, “ of the
huildin; component <, affected_class OF
discipline_message, * (*, affected i _id OF
discipline_message, “Y.

It is advisable t0 take some of the following steps:
® Redesign the affected busilding system.
* Negotiate the ch ith designing discipli

Mode&lhemlelhumndthum

If you need more information, please push the HELP
botton.

If you want to see and edit the nule that caused this
astomated message
wbeaal.plunpuhtheRULEbom')

ATI'RIBUTE effect of men: item SIMPLE
WHEN CHANGED
BEGIN
!
object OF A_monitored_object_input ™ label OF
menu item
complete as monitored object = TRUE
1
1 %®* end of method
END
ATTRIBUTE %ann NUMERIC
ATTRIBUTE go_ahead SIMPLE
WHEN CHANGED
BEGIN
1
action OF [Sodbc 2 GENERAL 1S connect =
TRUE
'
EXEC ISodbe 2 GENERAL SQL SELECT
Project_name from Current,
END SQL INTO Current_projects
SPmiea_mn)
visible OF main window := FALSE
visible OF Select 2 project window := TRUE
output OF Select a project window =
select_project_display
]

END
ATTRIBUTE project_name STRING

WHEN CHANGED
BEGIN
data source OF iSodbe | = project_name
mleOFchywmdcw'CONCA‘l‘(‘Chlnae
Monitoring for Project : °, project_name)
mmm-m
END

INSTANCE A_monitored_object_input 1 ISA
A_monitored_object_input

WITH background color = 192,192,192
WITH fill color == 192,192,192

WITH highlight color := 255,255,255
WITH shadow color == 128,128,128
WITH location = 10,60,145,155

INSTANCE border 2 ISA border

WITH background color = 192,192,192
WITH §ill color == 192,192,192

WITH highlight color == 255,255,255
WITH shadow color = 128,128,128
WITH locatioa = 10,165,320 385

WITH background color = 192,192,192
WITH £l color = 192,192,192

WITH highligit color = 255,255,255
WITH shadow color == 128,128,128
WITH location = 330,245,550,385

INSTANCE border 4 ISA border

WITH background color = 192,192,192
WITH £ill color = 192,192,192

WITH highlight color = 255,255,255
WITH shedow color := 128,128,128
WITH location := §,50,555,175

INSTANCE border 5 ISA border

WITH back color := 192,192,192
WITH fill color = 192,192,192

WITH highlight color == 255,255,255
WITH shadow color = 128,128,128
WITH location = 5,180,555,355

INSTANCE border 6 ISA border

WITH background color == 192,192,192
WITH £l color == 0,0,128

WTTH highlight color = 255,255,255
WITH shadow color == 0,0,0

WITH location == 15,15,190,150

INSTANCE botder‘l ISA border

WITH background color = 192,192,192
WITH fill coloe == 192,192,192

WITH highlight color == 255,255,255
WITH shadow color = 128,128,128
WITH location = 340,65,545,165

INSTANCE border 8 ISA border
WITH style IS shadow
WITH perspective IS in
WITH bocder width == 4
WITH color == 192,192,192
WITH fill color ™= 192,192,192
WITH highlight color := 255,255,255
WITH shadow color = 128,128,128
WITH location := 10,220,545,372
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INSTANCE bocder 9 ISA border
WITH style IS edit control

Wl'l'l{bu:kawndmla = 192,192,192
WITH fill color == 192,192,192

WITH bighligit color == 255,255,255
WITH shadow color == 128,128,128
WITH location := §_5,200,200

INSTANCE border 10 ISA border

WITH background color = 192,192,192
WITH £ill color = 192,192,192

WITH bighligh color = 255,255,255
WITH shadow color = 128,128,128
WITH location ™= 465.65,550,80

INSTANCE border 11 lSAboder

WITH tackground color == 192,192,192
WITH 6l color := 192,192,192

WITH highligit coloc = 255,255,255
‘WITH shadow color := 128,128,128
WITH location := 465,220,550,235

INSTANCE border 12 ISA border

WITH background color = 192,192,192
WITH fill color = 192,192,192

WITH highlight color = 255,255,255
WITH shadow color = 128,128,128
WITH location = 10,10,240,195

INSTANCE border 13 ISA border

wnummm = 192,192,192
WITH fill color = 0,0,128

WITH highlight color == 255,255,255
WITH shadow color == 0,0,0

WTTH location == 25,25.225,135

INSTANCE combobox | ISA combob
WITH enabled = TRUE
WITH sont := FALSE

WITH update with current instance = TRUE
WITH location := 155,245,295.265

INSTANCE the domain ISA domain
WITH sample time == *1996/01/20 14:00*

INSTANCE ISodbe 1 ISA 150dbe

WITH append == FALSE
WITH defaukt error handling = TRUE

INSI'ANCE!SodbchENERALlSA Sodbe

WITH sppend = FALSE
WITH default error handling := TRUE

INSTANCE message box ! ISA message box
WTTH title := "INPUT ERROR*

WITH text == “You need to input query data®
WITH modal style IS app moda!

WTTH icon IS stop sign

WITH buttoa IS ok

WITH default button IS one

INSTANCE message box 2 ISA message box
WITH title := “INPUT ERROR"

WITH text := "End Time must be bigger than Start
Time"

WITH modal styie IS app modal

WITH icon IS stop sign

INSTANCE navigate ! ISA navigate

WITH class attachment := discipline_message

INSTANCE navigate menu ISA navigate
WITH class sttachment := menu

INSTANCE navigate temp_current_menu_ikems ISA
navigate
WITH class attachment ™= temp_cument_menu_items

INSTANCE the application ISA spplication
WITH uaknowns fail = TRUE

Wm{dcnulntuqylSﬁmﬁtn

INSTANCE columa ! ISA column
WITH attachment := Change_ID OF
A_change_monitoring_results

WTTH width = 55

WITH justify IS center

WITH wordwrap = TRUE

'WITH heading labei := “Change
1o

WTTH heading justify IS beading center
WITH beading wordwrap = TRUE

WITH beading justify IS heading center
WITH heading wordwrap == TRUE

INSTANCE column 4 lSAcohm

WITH heading justify IS beading center
WITH heading wordwrap == TRUE

INSTANCE column § ISA columa

WITH attachment == object_ID OF

A cbammnnmng_rmhs
WITH width ;= 70

WlTHhadmghbd *Comp.ID*
WTTH heading justify IS heading center
WITH heading wordwrap = TRUE

INSTANCE column 6 [SA column
WITH sttachment = attribute OF

A_change_monitoring_results
WTTH width = 120

WITH heading justify IS hesding ceater
WITH heading wordwrap == TRUE

INSTANCE column 7 ISA column
WITH atachment = old_value OF
A_change_monitoring_results
WITH width == 100
WTTH justify IS center
WITH wordwrap := TRUE
WITH heading labei := "Old
Vake*
WITH heading justify IS heading center
WITH heading wordwrap = TRUE

INSTANCE column 8 ISA column

WITH heading justify IS heading centec
WITH heading wordwrap = TRUE

INSTANCE column 9 ISA column
WITH f = ding_ch ID OF
A cw_mq_mb
WITH width ;= 65
WITH jusify IS left
WITH wordwrap := TRUE
WITH heading fabel == "Prev.
ChangeiD*
WITH heading justify IS heading center
WITH heading wordwrzp = TRUE

INSTANCE Strting Display ISA display
WITH wait = TRUE

WITH delay changes = FALSE

WITH items {1 ] == border 9

WITH items {2 ] -~ border 6

WITH items {3 ] = textbox |

WITH items [4 ] = UNDETERMINED
WITH items [S ] == pushbutton 6

WITH items {6 ] == UNDETERMINED
WITH items (7 ]} =

WITH fill color ™= 192,192,192

WITH menus [1 ] =

INSTANCE query ISA display
WITH wait == TRUE

WITH items (15 ] = textbox 7

WITH items (16 ] = UNDETERMINED
WITH items {17 ] = UNDETERMINED
WITH items [18 } = UNDETERMINED
WITH items [19 ] := UNDETERMINED
WITH items (20 ] -~ promptbox 1
WITH items [21 ] == textbox 9

WITH items [22 ] == textbox 10

WITH items {23 ] = textbox 11

WITH items {24 ] = UNDETERMINED
WITH items (25 ] := promptbox 2
WITH items [26 | = UNDETERMINED
WITH items {27 ] := UNDETERMINED
WITH items {28 ] ~~ UNDETERMINED
WITH items (29 ] =~ UNDETERMINED
WITH items [30 ]| ~= pushbutton 2
WITH items (31 ] = pushbutton 3
WITH items (32 ] ==

WITH items (33 } == UNDETERMINED
WITH items {34 } = UNDETERMINED
WITH items {35 ] == UNDETERMINED
WITH items [36 ) -~ UNDETERMINED
WITH items [37 ] := UNDETERMINED
W!THum[}t = textbox 28
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WITH items [$5 ) == listbox 2

WITH items [($6 ] := textbox 36

WTTH items [S7 ] == valuebox 17
WITH items [S8 ] := valuebox 18

WITH items {59 ] :» border 10

WITH items [60 ] := border [1

WITH fill color == 192,192,192

WITH menus {1 } == UNDETERMINED

INSTANCE Results [SA display
WITH wait = TRUE

WITH items [3 } ;= toabox 14
WITH items {4 ] == textbox 1S
WITH items {5 ] = texibox 16
WITH items (6 ] ™ textbox 17
WITH items (7 } = UNDETERMINED
WITH items (8 ) -= UNDETERMINED
WITH items [9 ] == valuebox 8
WITH items (10 } = UNDETERMINED

WTTH kems [11 ] = valuebox 7

WITH items {12 ] := valuebox 9

WITH items {13 } == valuebox 10
WITH items [14 ] == textbox 1S

WITH items (15 | = UNDETERMINED
WITH items (16 ] = textbox 19

WITH tems [17 ] = textbox 20

WITH items [18 | ;= valuebox 11
WITH items (19 ] == valuebox 12
WITH items [20 ] == UNDETERMINED
WITTH items {21 ] = border §

WITH items (22 ] ™= table 2

WITH items {23 ] ==~ UNDETERMINED
WITH items (24 | = UNDETERMINED
WITH items [25 ] ;= UNDETERMINED
WITH items [26 ] := pushbutron 15 *
WITH items (27 ] = UNDETERMINED
WTTH items {28 ] := textbox 29

WITH items (29 ] := textbox 31

WITH fill color ™= 192,192,192

INSTANCE select_project_display ISA display
WITH wait ;= FALSE
WITH defay changes -~ FALSE -
WITH items [1 ] := border 12
WITH items {2 ] == border 13
WITH items {3 ] -= textbox 41
WITH ftems [4 ] = listbox 3
WITH fill color = 192,192,192
WITH menus [ ] = UNDETERMINED

INSTANGhnboxllSAlmboz

_input
WITH location = 150,235.310.260
INSTANCE Fistbox 2 ISA listbox

WITH show current instance = TRUE

WITH destination := attribute OF
A_monitoced_cbject_input

WITH location = 150,315,310,342

INSTANCE listhox 3 ISA listhox

WITH show current instance = TRUE

WITH source = Project_name OF Current_projects
WITH destination ™= project_name .

WITH location =~ 30,150,215,180

INSTANCE promptbox 1 ISA promptb
WITH foat == "System”

WITH justify IS center
WITH frame == TRUE

WITH show current = TRUE
WITH stachment == start_time OF
A_monitored_object_input
wnﬂhmm-ns.nsﬂo.szo

INSTANCE promptbox 2 ISA promptb
WITH font == *System"

WITH justify IS center

WITH frame =~ TRUE

WITH show current == TRUE
WITH attachment == end_time OF
A_monitored_object_input
wrrubm-usgzs.sdo.;so

INSTANCE promptbox S ISA prompth

_input
WITH location ;= 20,115,135,140

INSTANCE promp 7 1SA prompeb
WITH pen color = 0,0,0

WITH il color = 192,192,192
WITH foat = “System”

WITH justify IS center

WITH frame = FALSE

WITH show default = TRUE
WITH show current == TRUE
WITH stachment = sample time
WITH location ;= 400,355,540,380

INSTANCE pushb 2 ISA pushb
WITH label = *“SHOW RESULTS"®
WTTH antribute attachment == show results
WITH location = 155,60,320,105

INSTANCE pushb 3 ISA pushb
WITH label == "END*

WITH attridute sitachment = exit OF the application
WITH location := 155,110.320,155

INSTANCE pushb 6 ISA pushb
WITH label = "Go Ahead”

WTTH atribute sttachment ==

WITH location ™ 25,160,175, I92

INSTANCE pushb 7 ISA pushb

WTTH label = "Read First Message®

WITH astribute sttachment = action OF navigate | IS
first

WITH location = 350,70,535,105

INSTANCE pushb 8 ISA pushb
WITH label == “Next®
WITH attribute sttachment = action OF navigate 1 IS

next
WITH location = 350,105.410,135

INSTANCE pushb 9 ISA pushb
WITH label = “Prev.*
WTTH atribute atzachment ™ action OF navigate | IS

previous
WITH location = 410,105,470,135

INSTANCE pushb 10 ISA pushb

WITH label = “Last’

WTTH attribute antachment ™ action OF navigate 1 IS
last

WITH location = 470,105,533,135

INSTANCE pushb 1SISA p
WITH label -= "OK"
WITH attribute attachment = return (o Query screen

WITH location = 415.360,550,400
INSTANCE pushb 14 ISA pushb

¥

mmm-mOFhmﬁm
WITH locatioa == 215,40,365,78

INSTANCE pushb 11 ISA pushb

WITH location == 340,170,545.210

INSTANCE radiobutton group 1 ISA radiobution
goup

WTTH pen color == 0,0,0

WITH fill color := 192,192,192
WITH frame == TRUE

WITH group label = “Discipline*

. Wm{dnwm‘TRUE

WITH = select_discipline OF
A_monitored i

_object_input
WITH location = 320,55,465,245

INSTANCE tbie 2 ISA table

WITH attachment = A_change_monitoring_resuits
WITH columns [1 } = column }

WITH columns {2 ] := column 2

WITH columns {3 ] = column 3

WITH columns [4 ] == column 4

WITH columns [S ] = column §

WITH columns {6 ] := column 6

WITH show current instance = TRUE
WITH location ™ {0,185,550,350

INSTANCE text style 1 ISA uxt style

WITH fort ;= "Times New Roman"
WITH size == 10

WITH fome style IS bold CF FALSE, inalic CF
FALSE, undertine CF FALSE, strikeout CF FALSE

INSTANCE textbox | ISA textbox
WITH pen color := 255,255,255
WITH fill color = 0,0,128
WITH justify IS center
WITH font == "Times New Roman”
WITH font style IS bold, italic CF FALSE, underfine

CF FALSE, strikeout CF FALSE
WITH font size == 14
WITH frame = FALSE
WITH text == *

CHANGE TRACKING MODULE"
WTTH location ™ 25,25,170,130

INSTANCE textbox 2 ISA textbox

WITH pen color = 255,255,255

‘WITH fill color = 128,0,0

WITH justify IS center

WITH foat := *Times New Roman"

WITH font style IS bold, italic CF FALSE, underline
CF FALSE, strikeout CF FALSE

WITH font size = I8

WITH frame := TRUE

WITH text == “SELECTION OF DESIGN
CHANGES"

WTITH location = 10,10,550,50

INSTANCE textbox 4 ISA textbox
WITH pen color ™= 0,0,0
WITH fill color ™= 192,192,192
WITH justify IS left
WITH foat := “System*
WITH text = “Building Comp.."
WTITH location = 15,180,155,200

INSTANCE textbox § ISA textbox
WITH pen color := 0,0,0
WITH fill color == 192,192,192
WITH justify IS left
WITH foat := *System®
WITH text := "Building Comp. ID:"
WITH focation := 20,240,180,260
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INSTANCE textbox 6 ISA textbox

WITH pen color == 0,0,255

WITH fill color := 192,192,192

WITH justify IS left

WITH fomt == “System®

WITH font style IS bold, italic, underline CF FALSE,
strikeout CF FALSE

WITH fort size == S

WITH text := “Define from the upper Menu®

WITH location ™= 20.205,210,225

INSTANCE textbox 7 ISA textbox
‘WITH pen color == 0,0,0
WITH £l color == 192,192,192
WITH justify IS left
WITH font ™= “System®
WITH text == *Comp. Attribute:®
WTTH location = 20,315,165,340

INSTANCE textbox 9 ISA textbox -
WITH pen color := 0,0.255

WITH £ill color == 192,192,192

WITH justify IS left

WITH font = "System®

WTTH foes style IS italic

WITH text := “Time Period™

WTTH location = 340,250,430,270

INSTANCE textbox 10 ISA textbox
WITH pen color = 0,0,0
WITH fill color = 192,192,192
WITH justify IS left

WITH font = *System®
WITH text = “From®

WITH location = 340,300,380,320

INSTANCE textbox 11 ISA textbox
WITH pem color = 0,0,0
WITH fill color = 192,192,192
WITH jusify IS left
WITH font = *System®
WITH tex1 = *To"

WITH location = 340,330,375,350

INSTANCE textbox 13 ISA textbox
WITH pen color = 255,255,255
WTTH £l color := 128,00
WITH justify IS center
WITH font .= “Tines New Roman”®
WITH font style IS bold, italic CF FALSE, underline

CF FALSE, strikeout CF FALSE
WITH font size == 18
WITH frame = TRUE
WITH text = "QUERY RESULTS"
WITH location := 5,5,555.45

INSTANCE textbox 14 [SA textbox
WITH pen color = 0,0,0

WITH §ill color = 192,192,192 .
WITH justify IS left

WTTH text := “Discipline®
WITH location = 20,60,90,85

INSTANCE textbox 15 ISA textbox
WITH pen color := 0,00
WITH fill color = 192,192,192
WITH justify IS left
WITH font == *System®
WITH text ;= “Building Component®
WITH locatioa := 100,60,240,80

INSTANCE textbox 16 ISA textbox
WITH pen celor = 0,00
WITH fill color ™= 192,192,192

WITH text := *Component ID*
WITH location := 255,60,350.85

INSTANCE textbox 17 ISA textbox
WITH pen color = 0,00
WITH £ill color := 192,192,192
WITH justify (S left
WITH font == "System®
WITH text := * Antribute®
WITH location :» 395.60,530,85

INSTANCE textbox 18 ISA textbox
‘WITH pen color = 0,00
WITH il color == 192,192,192

WITH justify IS left

WITH fomt = “System”

WITH text == "Time Period:*
WITH location := 20,115,125,140

INSTANCE textbox 19 ISA textbox
WITH pen color = 0,0,0

WITH text == *From:*
WITH location := 275,115,335,140

INSTANCE textbox 20 ISA textbox
‘WITH pen color == 0,0,0
WITH fill color == 192,192,192
WITH justify IS left
WITH font = “System®
WITH text = “Ta:"
WITH location = 275,140,308,165

INSTANCE textbox 21 ISA textbox
WITH pen color == 255,255,255

WITH 6l color ™= 128,0.0

WITH justify IS center

WITH foat = *Times New Roman®
WITH font style IS bold, italic CF FALSE, underline
CF FALSE, strikeout CF FALSE
WITH foat size = I8
WITH frame == TRUE

WITH text := “RELATED MESSAGES”
WITH location == 10,10,545,50

INSTANCE textbox 22 ISA texthox
wiiH pen color =~ 0,0,255
WITH fill color = 192,192,192
WITH justify IS left
WTTH foat = "System®
‘WITH text = “Select Message®
‘WITH location ™ 390,140,500,160

INSTANCE textbox 23 ISA textbox

WITH justify IS left

WITH foat = "System®

WITH frame == TRUE

WITH text ™= * Read and Acted Upon Message (Black
Color)*

WTTH location ™= 10,95.330,120

INSTANCE textbox 24 ISA textbox
WITH pen color == 0,0,255
WITH fill color := 255,255,255

WITH text == © Un Read and Un Acied Upon Message
{Green)”
WITH location ™= 10,125,330,150

INSTANCE textbax 25 1SA textbox

WTTH pen coloc == 255,00

WTTH fill coloe == 255,255,255

WITH justify IS left

WITH font ™ “System®

WITH frame = TRUE

WITH text ;= ® Read but Un Acted Upon Message

(Red)
WITH location == 10,155,330,130

INSTANCE textbox 26 ISA textbox
WITH pen color == 0,025
WITH fill color = 192,192,192
WITH justify 1S left
WITH font := “System®
WITH text == °¥ of Messages®
WITH location == 10,185,140,210

INSTANCE textbox 27 [SA textbox
WITH pea color == 0,0,255
WITH fill color := 192,192,192
WITH justify IS left
WITH foat := "System®
WITH text = *# of Current Message®
WITH location ™= 155,185.300,210

INSTANCE textbox 28 ISA textbax
WITH pen coloc :=0,0,0
WITH fill color = 192,192,192
WITH justify IS left
WITH font := “System*
WITH text ;= "Change ID:*

WITH location = 40,70,120,90

INSTANCE textbox 29 ISA textbox

WITH pen color = 0,0,0

WITH filf color = 192,192,192

WITH justify IS left

WTTH font - “System"

WITH text := “From project start time  OR*
WTTH location = 20,140,270,160

INSTANCE textbox 31 ISA textbox
WTITH pen color = 0,0,0
WITH f£ill color = 0,255,255
WITH justify IS center
WITH foat = "System®
WITH font style IS bold
WITH frame ;= TRUE
WITH text ;= *Double click to retreive the massages
sent
by the sysiem as 3 respoase (0 a design change®
WITH location ™ 5,360,410.400

INSTANCE textbox 32 ISA textbox

WITH pen color == 255.255255

WITH fill color == 255,0,0

WITH justify IS center

WITH font ™ “Times New Roman"

WITH font style IS botd, italic CF FALSE, underline
CF FALSE, strikeout CF FALSE
WITH font size ™ 36

WITH frame = TRUE

WITH text = “END OF MONITORING MODULE"
WITH location ™= 77,87.548.307

INSTANCE textbox 33 1SA textbox
WITH pen color :=0,0,0
WITH Al color ™= 192,192,192
WITH justify IS left
WITH font == "System®
WITH text := “From Project Start Time*
WITH location == 340,270,500,290

INSTANCE textbox 34 ISA textbax
WITH pen color = 255,0,0

WITH fill color = 192,192,192
WITH justify IS left

WITH font = "System®
WITH text = "OR"

WITH location ™= 515,270,540,295

INSTANCE textbox 35 ISA textbox

WITH pen color = 0,0,255

WITH fill color == 192,192,192

WITH justify IS left

WITH font = *System" -
WITH font style IS bold, italic, underfine CF FALSE,
strikeout CF FALSE

WITH font size == 5

WITH text = “Select

by double click®

WITH location == 20,260,175,305

INSTANCE textbox 37 ISA textbox

WTTH pen color = 0,0,255

WITH fill color == 192,192,192

WITH justify IS left

WITH foat = *System®

WITH font style IS bold, italic, underline CF FALSE,
strikeout CF FALSE

WITH font size = §

WITH text ™= *laput®

WITH location = 40,90,90,110

INSTANCE textbox 38 ISA textbox
WITH pen color := 00,128
WITH 6l color 1= 0,255,255
WITH justify IS left
WITH foat :» *Times New Roman®
WITH font style 1S bold CF FALSE, italic CF
FALSE, undertine CF FALSE, strikeout CF FALSE
WITH font size == 10
WITH frame := TRUE
WITH text =~ *
Select cither:

- Discipline
- Change ID
OR

WITH location = 465,90,550,210
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INSTANCE textbox 39 ISA textbox

WTTH pen color = 0,0,255 .
WITH fill color == 192,192,192

WTTH jusify IS ket

WITH fort := “System”

WITH text := “Discipline which received the

message:
WITH location == 10,65,335.90

INSTANCE textbox 40 ISA textbox
WITH pen color := 0,00
WITH £l color = 192,192,192
WITH justify IS left
Wﬂ'Hﬁu'-'Sym
WITH text = *!

WITH location == 340,360,405,380

INSTANCE textbox 36 ISA texthox
WITH pen color = 0,0.255
WT'l'l-{ﬁlleolot = 192,192,192

Wl'mﬁn!yleISbold. italic, underfine CF FALSE,
srikeout CF FALSE

WITH font size ;= §

WITH text = *Select
by double click®

WITH location == 20,335,135 375

INSTANCE textbox 41 ISA textbax

WITH pen color = 255,255,255

WITH fill color :=0,0,128

WTTH jusify [S center

WITH font := “Times New Roman®
WﬂHﬁ:ulyieleold.ulkCFFALSEunddnx
CF FALSE, strikeout CF

WITH font size ™ 18

WITH text := “Select a from the List®

WITH location == 35,50,210.115

INSTANCE valuebox 2 I1SA valuebox
WITH justify IS left

WITH foot ;= “System"
WITH frame .= TRUE

WITH clipped == TRUE

WITH location = 160,170,290,203

INSTANCE valuebox J ISA valuebax
WITH pen color ™= 0,0,128

WTTH fill color := 192,192,192
WITH jusify IS center

WITH foat := “System*®

WITH frame = TRUE

WITH dipped ;= TRUE
wrmm-ob,eaor
A_monitored_object_input

WITH location := 150,175,310,200

INSTANCE valuebox 8 ISA valuebox
WITH pen color = 0,0,255
WITH £l color == 192,192,192

_input
WITH location "'240!0.370 105

INSTANCE valuebox 7 ISA valuebox
WITH pen color = 0,0,255

WITH (il color == 192,192,192
WTTH justify IS center

WITH foat -= *System"
WITH fame = TRUE

WITH clipped := TRUE

WITH attachment = attribute OF
A_monitored_object_input

WITH location = 375,80,545,105
INSTANCE valuebox 9 ISA valuebox  ~
WITH pen color = 0,0.255

WITH fill color ™= 192,192,192

_input
WITH location = 95,80,235,105

INSTANCE valuebox 10 ISA valuebox
WITH pen color := 0,0.255
WITH fill color = 192,192,192
WITH justify IS center
WITH fort = "System”

WITH frame = TRUE

WITH clipped == TRUE

WITH atachment := discipline OF
A_monitored_object_

_tnput
WITH locatioa := 20,80,90.105

INSTANCE valuebox [1 ISA valuebox
WITH pea color == 255,0.0
WITH fill color = 192,192,192

|_object_input
WITH location = 350.[40.545 168

INSTANCE valuebox 12 ISA valuebox
WITH pen color := 255,0,0
WITH fili color = 192,192,192
WITH justify IS left
WITH font == "System*®
WITH frame := TRUE
WITH clipped := TRUE
WITH attachment = stast_time OF

A_monitored_object_input
WTTH location := 350,110,545,13$

INSTANCE valuebox 13 ISA valuebox
WITH pea color = 0,0,255
WITH fill color ™ 192,192,192
WITH jstify IS center
WITH foat == “System®
WITH frame = TRUE
WITH dlipped == TRUE
WITH h - ber i OF mavigate |
WITH location := 115,185,145,210

INSTANCE valuebox 14 ISA valuchox
WITH pen coloc = 0,0,255
WITH 811 color == 192,192,192
WITH justify IS center
WITH font ™= “System”
WITH frame := TRUE
WITH dlipped := TRUE
WITH attachment := instance number OF navigate |
WITH location ™= 300,185,330,210

INSTANCE valuebox 15 ISA valuebox
WTTH pen color == 0,0,0
WITH fill color == 192,192,192
WITH justify IS left
WITH font == “System*®
WITH font style IS bold, itafic CF FALSE, undertine

CF FALSE, strikeout CF FALSE
WITH font size := 10
WITH frame :~ FALSE
WITH clipped = TRUE
WITH scroll := TRUE
WITH borizontal scroil == TRUE
WITH location = 20,230,535,360

INSTANCE vaiuebox 16 ISA vafuebox
WITH justify LS center
WTTH fo :» “System*®
WITH frame := TRUE
WITH clipped == TRUE
WITH iocation = 275,65,330,90

INSTANCE valuebox 17 ISA valuebox

WITH pen color ;= 0,0,128
WITH fill color == 192,192,192

_object_input
WITH location == 150,265,310,290

INSTANCE valuebox 18 ISA valuebox
WITH pen color == 0,0,128
WITH fill color = 192,192,192
WITH justify IS center
WITH foat ™ *System®
WITH frame := TRUE

! _object_input
WITH location == [50,345,310,370

INSTANCE main window [SA window
WITH location == 172,137,386 370

WITH visible = TRUE
INSTANCE 4 window ISA wind

WITH style (S bl I bie CF
FALSE .
WITH title = Module”
WTTH visible = FALSE .
INSTANCE window ISA window

INSTANCE Query window ISA window

WITH location = 33,15,604,454
Wmim[l]'-UNDEI'ERMINED
WITH style IS bl bie CF
FALSE

WITH title = “Change-Monitoring Module™
WITH visible := FALSE

WITH output == query

INSTANCE Sedect s project window ISA window
WITH location := 151,149.407,383

WITH menus {1 } = UNDETERMINED
WITH style IS ble, sizesble, closeabl
WITH title =" *

WITH visible -~ FALSE

! DEMON GROUP: sclected OF menu item

DEMON 1
IF selected OF menu item
THEN effect of menu item ™~ TRUE

t DEMON GROUP: double clicked OF table

DEMON 2

IF double clicked OF uble 2

THEN mumeric_Change_ID =~ TO NUMER!C(
Change ID OF A_ch )

AND EXEC ISodbe 1 SQL select * from
message_elements WHERE sent_because_change_ID
= numeric_Change [D

END SQL INTO
discipline_messsge
AND go 10 message screen = TRUE

END
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C.S. VIRTUAL CHANGE MODULE

SVERSION3S
SLOCATIONS ARE PIXELS

CLASS A_strributes_of_monitored_object
WITH mme STRING

CLASSA,chnp_dlu
WITH CHANGE STRING

WITH Required_man_hours NUMERIC

WITH Difference._in_l “Build_Cost NUMERIC

WITH Recommendation NUMERIC

WITH Reason_for_recomm STRING

WﬂHobpamG

attribute OF A_change_da\

IF object_ID OF A_change_data < ™ AND
sttribute OF A_change_da\
ta < ** THEN
BEGIN
check existing data = TRUE
END

END
WITH sending_time STRING
WITH old_value STRING
WITH new_value STRING

WITH new_value STRING

CLASS A_message_components
WITH changed_attribute STRING
WITH changed_class STRING
WTTH changed_instance_id STRING
wnﬂou_mmmc
WITH new_value STRING
WITH affected_attribute STRING
WITH affected_class STRING
WITH affected_instance_id STRING
WITH relationship STRING
WTTH writting_date STRING
WITH discipline_to STRING
WTTH discipline_from STRING

WITH sene_} “because »_change_ID STRING
W!'I'Hmne of _the_effect STRING

CLASS A_object_ID_of monitored_object
WITH ID STRING

CLASS A_Respoading_Data
WITH discipline STRING
‘WITH select_discipline COMPOUND
Architecture,

Structure,

HVAC,

Hiumination,

Interior

WHEN CHANGED
BEGIN

!

1 **** reset for accepting a first change
CONF(yes for second alternativej = -1
CONF(first_ahemnative_value) = -1

{

IF select_discipline OF A_Respoading_Data IS

Architecure THEN

BEGIN

discipline OF A_R ding_Data ™= “arch*
END

L ISP

!
IF select_discipline OF A_Respooding_Data IS
Structure THEN
BEGIN
discipline OF A_Responding Data = “stru®
END

!
IF select_discipline OF A_Responding_Data IS
Envelope THEN
BEGIN
discipline OF A_R

L ke o

" come®
g_Data = “enve

t
IF select_discipline OF A_Respoading_Data IS
HVAC THEN
BEGIN
discipline OF A_Resp
END

ding_Duts == *hvac®

IF select_discipline OF A_Respoading Data IS
ination THEN

BEGIN
discipline OF A_Resp
END

P ding -Dsta ™ “illy*
!
[F select_discipline OF A_Responding_Dsta IS
Interior THEN
BEGIN
discipline OF A_R ding_Data := “inte*

L2 L L

!
TF select_discipline OF A_Responding_Data =
FALSE THEN
BEGIN
discipline OF A_Responding_Data = **
END
1
| **** cetrieve the messages from
{A_virual_message_elements) table
EXEC 1Sodbc 1 SQL select * from
A virnal_message_¢ demezu wher\
discipti _to = :A_Resp g_Data discipline AND
beul acted _upon = T\
omain.$No

END SQL INTO discipline_message
!
1 **** put the first message as default
sction OF navigate 1 IS first == TRUE

]
{***** end of method
END

WITH CASE_ID NUMERIC
WITH PREDECESSOR. STRING

CLASS A_Violated_GENERAL_rule
WlTHperunl d’ﬂngeNUMElUC
WITH affected_discipline STRING
WITH cause_of_the_effect STRING

CLASS A_Violated_SPECIFIC_rule
WITH refated_class STRING
WITH related_instance_id STRING
WITH related_attribute STRING
WITH relationship STRING
WITH writting_date STRING
WITH building_element STRING
WITH building_element_id STRING

WITH AB Ipeaﬁc mles id NUMERIC

CLASS border INHERIYS add on, display item
WITH style COMPOUND

picture frame,

edit control,

group,

shadow

INIT picture fframe

WITH perspective COMPOUND

WITH attachinent ATTRIBUTE REFERENCE

e nseesees 4 imed Mokhtar , Ph.D Thesis 239



WITH default error handling SIMPLE

IF instance number OF navigate | < 0 THEN
BEGIN

'

} 68999 reset for accepting 8 first altemative
CONF(yes for second alternative) = -1
CONF(firm_sitemative_value) = -1

!

Fg |_specific OF discipline_message =
“GENERAL"* THEN
\ geoeral message == TRUE

IFg J_specific OF di
*SPECIFIC* THEN
. specific message = TRUE

WITH current display INSTANCE REFERENCE
WITH related class STRING

WITH related antribute name STRING

WITH related instance id STRING

WITH Relationship types COMPOUND

Between values

WITH Chosen Relatioaship type STRING
WTTH columns headings STRING
ARRAY SIZE 1

WTTH all id of reiated class STRING

ARRAY SIZE 1

WITH current class id attributs name STRING
WITH refated class id attribute name STRING
WITH current sttribute designer STRING

WITH old value STRING

WITH ncw value STRING

WITH relsted strribute designer STRING

WITH designers of related class attributes STRING
ARRAY SIZE 1

CLASS required_message
m discipline name COMPOUND

HVAC,

CLASS temp_current_menu_items
WITH label STRING

ATTRIBUTE an NUMERIC
ATTRIBUTE complete as monitored objecs SIMPLE
WHEN CHANGED
BEGIN

!

Kyyy =0
1 #2¢ in case of (RESPONDING) check that &
discipline has been selected

IF (new case or responding = “responding®) THEN

BEGIN

IF { CONF(discipline OF A_Respoading_Dets)
< 0) THEN

BEGIN

text OF message box 2 == “Select & discipline

put up OF message box 2 = TRUE
Hyyy=1
END

END

first”

IF (%yyy = 0) THEN
BEGIN
11#%* get the ID of the object from the dstabase

_of_ = CONCAT(
*select *, otject OF\
Adnnpdm. '_id from *, object OF
A_change_data]
B(EC!SodbcISQLWlTH

of_sefection END SQL\
INTOAob;eu_mormmaedob,ea(m)

source OF listbax 1 = ID OF
A_object_ID_of_monitored_object
source OF listbox 3 = ID OF
A_object_ID_of_monitored_object
!
| *e0e 2ot the attributes of the object from the database
EXEC 1Sodbe | SQL select

on [y 1

source OF listbox 2 := name OF
A_uttributes_of_monitored_objec\
t
source OF listbox 4 := name OF
A_artributes_of”_ monitored_objec\
t
!
t
Case_ID OF A_change_data :~ Case_ID
END
1***¢ end of method
END

ATTRIBUTE g ! !
ATTRIBUTE nm new case SIMPLE
WHEN CHANGED
BEGIN
]

STRING

sction OF iSodbe 1 IS connect := TRUE
!
t
t eeees [ oad the menus in the screens
!
EXEC 15odbe 1 SQL SELECT
DISTINCT(main_menu_lsbe!) from [AB-mems_i\

tem]
END SQL INTO menu (label)
!

EXEC ISodbe | SQL SELECT label from [AB-
menu_item]
END SQL. INTO menu item
]
{F (number i OF navigate menu > 0) THEN
BEGIN

!

RESIZE menus OF new case window = number
instances OF navigan\
€ menu
t
1 .
FOR (an:= 1 TO number instances OF
navigate menu)

BEGIN

[ ber OF navigate menu = nn

]
{ seese (oad the menu items in every meou

EXEC iSodbc 1 SQL SELECT label from
[AB-menu_item] WHERE\
(main_men_label) = :mem.label

END SQL INTO

temp_cusrent_me\
nu_items

RESIZE items OF memu ™= number instances
OF navigate temp_\
Qutent_menu_items

FOR (%ann > 1 TO number instances OF

items{ %ann] OF menu ™= menu item
menus{ an] OF new case window = memu
END

END
1
visible OF Select a project window = FALSE
visible OF new case window = TRUE
t
new case oc responding := "NEW™

]
{ ***¢ get the latest case id number and incresse it by
one

EXEC ISodbc 1 SQL select MAX (CASE_[D) from
[A-CPM-Alhternatives)

END SQL INTO domain
(Case_ID)
[F CONF(Case_ID) <0 THEN
Case_[D =0

Case_[D =Case [D +1
¢
1 *** end of method

END
ATTRIBUTE responding to change SIMPLE
WHEN CHANGED
BEGIN
t

action OF [Sodbc 1 IS connect = TRUE
H
!

1 #2082 | oad the menus in the screens
!

EXEC 1Sodbe | SQL SELECT
DISTINCT(main_menu_label) from [AB-menu_i\
tem}

END SQL INTQ menu (label)
!

EXEC ISodbe | SQL SELECT labe! from {AB-
menu_item]
END SQL INTO menu: item
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IF (nurmber i OF navigate menu > 0) THEN
BEGIN
§
RESIZE menus OF responding window =
number instances OF navig\
ate menu

!
1 .
FOR (an:= | TO number instances OF
navigate menu)

BEGIN

instance number OF navigate menu :=nn
!
t #9994 load the menu items in every menu

EXEC I1Sodbe | SQL SELECT label flom
[AB-meau_xen] WHERE \
(main_menu_label) = :memu.iabel

END SQL INTO

temp_current_me\
ou_items

RESIZE items OF menu = number instances
OF navigatz temp_\
aurent_menu_items

FOR (%ann == | TO oumber instances OF
u\nmmap cur\

FIND men: item
WHERE [labet OF menu item = label OF
temp_current_meh
au_items
FIND END
items{ %ana) OF menu = menu item
END

menus{ na] OF responding window ™ menu
END

END

visible OF Select & project window := FALSE

visible OF responding window := TRUE
1

new case or respoading == “respoading”

1
1 *** end of method
END
ATTRIBUTE another change in new case SIMPLE
ATTRIBUTE close change datz display SIMPLE
WHEN CHANGED
BEGIN
!

IF CONF(Required_man_hours OF
A_change_data) >- 1 AND CONF( Diffe\
reace_in_Build_Cost OF A_change_datz) > -1 AND
CONF( Recommendation OF A\

_change_data) > -1 AND CONF{ DURATION OF

A_change dats) >-1 AND CONF(n\

ew_value OF A_change_data) > -1 THEN
BEGIN

OF A_change daa

IF NOT (R d OF A_change_daa
= (3 AND CONF( Reas\
on_for_recomm OF A_change_data) = -1) THEN
BEGIN

]
1 **** define the CHANGE OF A_change_dana
(combine the “discipline lette\

r* with *ID of A-change-data®

EXEC 1Sodbc 1 SQL. select MAX(ID) from

{A-change-data]
END SQL INTO domain (nn)
m=am+l
EXEC ISodbc 1 SQL select
denmg_diwplme from [AB\
] where

usilde 1

.A_chln(e_dlnobpct AND\
fbute_of building_e -
:A_change_data sttribute
END SQL INTO domain (tt)

CHANGE OF A_change_dats =
CONCAT( tt, TO STRING( )
1

§ ***®% nut the time in 2 format that can be stored in

1 - to add zero beforz the number for months

less than \
10

IF #moath < 10 THEN

dme_time OF A_change_data =

CONCAT( date_time OF A\
change_data, *0°, TO STRING( #month), */. TO
STRING( #day), * *, TO ST\
RING( #hour), *:*, TO STRING( #minute))

ELSE

dute_time OF A_change data :=
CONCAT( date_time OF A\
dnm data, TO STRING( #moath), */*, TO
STRING( #day), * =, TO STRING(\
#hour), =, TO SI'R.ING( #minute))
1

1 - rna®™
-
L s P L B

{F (new case or

BEGIN

Case_ID OF A_change_data ==
CASE_ID OF A_Respondin\
LD-:

!
1 ***% input the data in [A~change-data] table

L

IF { CONF(Reason_for_recomm OF
A_change_data) < 0) THE\
N

R _for_

EXEC 1Sodbe | SQL insert into [A-change-
data] (CASE_IDA
JCHANGE, object, object_ID, -niun.
Reqntd man_hours, Difference_in
Mhm

Cost, Recommendation,
DURA'UOH. date_time, old\

OF A_change_data

.Jlequindmhmm.
:A_change_data Difference_in_Build_Cost,
:A_change \

:A_change_data. Reason_for_recomm,
A _ : data DUN
MTIONAd\lngedaudueume.
:A_change_dataoid_value, :A_change da\
ta.new_value)

END SQL

!
1°°¢% input the data in [A-CPM-AIlunanves] ble
[F (new case or responding =

BEGIN
PREDECESSOR OF A_change_data =
EXEC ISodbc | SQL insert into [A-CPM-
Alternatives\
(CASE_ID, PREDECESSOR, CHANGE) values
(:A_change_data CASE_ID,
:A_change_data PREDECESSOR, :A_change_da\
w.CHANGE)
END SQL

IF (new case or responding = “responding”)

BEGIN
PREDECESSOR OF A_change_data =
PREDECESSOR OF A_R\
esponding_Dau
IF (yes (or second altermnative = “YES®)

BEGIN
EXEC 15adbc | SQL update [A-CPM-
Alternatives) \
set alternative_CHANGE = :A_change_data CHANGE

where

PREDECESSOR =
:A_change_duta PREDECESSOR A\
ND CHANGE = :domain. first_shternative_value

END SQL
CONF{(first_siternative_vatue) == -1
END

ELSE
BEGIN
EXEC [Sodbc 1 SQL insert imo [A-
CPM-Alternati\
ves) (CASE_[D, PREDECESSOR, CHANGE) values
(:A_change data. CASE_ID,
:A_change_duta PREDECESSOR, ‘A_change_da\
t8.CHANGE)

END SQL
END

1
""‘udlhemmdlnadculhedau

BEGIN
'quI-'wbuxZ:-‘SameDunue

put up OF message box 2 := TRUE
END

!
{*°** end of method
END
ATTRIBUTE check existing datz SIMPLE
BEGIN
!
! e joad the current value of the attribute to be
changed
{ mme check the attribute type first ("n® for numeric or

“t* for text)

EXEC 15odbe 1 SQL select antribute_type from
[AB-attribute-designe\
r] where building_clement = :A_change_data object
and attribute_of_build\
ing_element = :A_change_data attribute

END SQL INTO domain (Sttt)

[ 1 _of_selection = CONCAT(
“select °, attribute OF \
A dnm data, * from *, object OF A_change data, *
where “, object OF A\
_change_data, *_id = :A_change data object_ID )

IF $m = "t” THEN

BEGIN
EXEC 1Sodbe | SQL WITH
B _of_selection END SQL \
INTO domain ()
old_value OF A_change_data == (1)
END
ELSE
BEGIN
EXEC 1Sodbe 1 SQL WITH
[ _of_selection END SQL\
INTO domain (nn)
old_value OF A_change_data := TO STRING(
an)
END

t
]

1 #¢** make sure that the change has not been made
before
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| — if'it has been made before the previously %anaNew = TO NUMERIC( new_valse OF
used data A_change_data)
EXEC ISodbc 1 SQL select * from (A-change-data) !
WHERE object = :A \ FOR (ar:= 1 TO ber i OF naviga
change_data object AND object_[D = A_Violated_GENERAL\
:A_change_data object_[D AND atrributh _tule)
¢=:A_change_data attribute BEGIN
END SQL INTO i ber OF navigate
A_changs_data_retrieved A_Violated_GENERAL _rule :=uan
1 %aan = percent_change OF
IF number i OF navigat d data >0 A_Violated_GENERAL _mule
THEN lF(%llm O)Olmld'(l %ann) >
BEGIN %onnNew) OR (SannOld \
t * (1 +%ann) < %aoaNew) THEN
ot OF existing design data window := BEGIN
existing data for a d\ MAKE A_message_components
esign change display WITH changed_attribute = attribute OF
visible OF g design data window = TRUE A_change data
! WITH changed_clats ;= object OF
END A_change data
ELSE - WITH changed_instance id == object_ID OF
BEGIN A_change_daa
! WITH old_value == old_valve OF
{ se%se i there is 0o previous similar change then ask A_change data
for the change d\ WITH new_value = new_value OF
ata A_change_data

4
visible OF design data window = TRUE
5 output OF design data window = data fora
design change displ\ -

sy
END
t
1 9e%ese end of method
END

ATTRIBUTE n STRING

BEGIN
visible OF design dats window = FALSE
FORGET output OF design dats window
visible OF existing design dats window := FALSE
FORGET output OF existing design data window
FORGET A_auributes_of_moaitored_object
FORGET A_ _object_| [D ol' monitored_object
FORGETA_dnnge_dln
END
ATTRIBUTE send message components SIMPLE
WHEN CHANGED
BEGIN
1
! get the discipli
changed attribute\
{from the database)
EXEC [Sodbc t SQL select designing_discipline
from [AB-sttribute-d\
esigner] where building_clement =
.A chnge dna.ob,eunndmhﬁe ol\
- A ch
BdDSQLlNTOdounm
sﬁhdpﬁu_ﬁom)

who is ible for the

- -

cause_of_the_effect OF A_VI\
olsted_GENERAL _rule
EXEC I50ébc t SQL insert into
[A_virtual_meszage_ciements]\
(changed_attribute,
changed_( chu.d-nod instance_id, old_value,

:_from, sent_b ;_change 1D,
genenal_specific, Case_ID, \
cause_of_the_effect ) values

( .A hanged_stisib
A mesn;e_mpomdu\
:A_message_comp hanged_instance_id,

“A_message_components.old\

:A_message_comp discipline_to,

AL ;_comp disciplio\

e_from,

{A_message_components sent_b >_change D,

A_Viclated_SPECIFIC_nule
1

FOR (m™= 1 TO ber i OF navigate
A_Violated _SPECIFI\
C_rule)
BEGIN
instance mumber OF navigate
A_Violated_SPECIFIC_rule ™= nn
t
| wme get the affectzd discipline by the change

EXEC ISodbc 1 SQL select designing_discipline

END SQL INTO domain

affected_discipline OF
A_Violated_SPECIFIC_rule = St
!
1 = get the value of the affected attribute
t — check the stiribute type first ("n” for numesic or
“t* for text)

EXEC 150dbc 1 SQL select attribute_type from
[

igner] where building_clement =
:A_Violated_SPECIFIC. mlgbuilding_deme\

ot and attribute_of_buildi
:A_Violated_SPECIFIC_; rule.attribu\
te_of_building_element ~END SQL INTO domain
=

uatement_of_selection OF
A_Violated_SPECIFIC_rule := CONCAT(\
“Select *, building_element OF
A Violned SPECIFIC_rule, *.%, attsibute_\
of | buildiag_dumOF A, Viohted SPECIFIC _tule,
* from °, building_elem\
ent OF A_Violated_SPECIFIC_rule, °, °, related_class
OF A_! Violnd SPECI
FIC_rule, * where (* hnldina_dunent OF
A_Violsted_SPECIFIC_sule, °.
. building_element OF A_' Violned SPECIFIC_rule,
*_id =, building_elem\
ent_| ldOFA Violated_SPECIFIC_rule, ™) AND (,
related_class OF A_ Viola\
ted_SPECIFIC_rule, =.", related_class OF
A Violated_SPECIFIC, mlg _id\
== _ related i |_instance_id OF
A V'nolued SPECIFIC, _tule, ™) AND (%}
statement_of_selection OF
A_Violated_SPECIFIC_rule = CONCAT(\
statement_¢ of [_selection OF
A_Violated_SPECIFIC_rule, relationship OF A_Vi\
olated_SPECIFIC_rule, *)*)
L]
FORGET Saffected _attribute_value
FORGET %affected_attribute_value

[F Sut = “t* THEN
BEGIN
EXEC 50dbe | SQL WITH

maﬂq:enfc.AmmgemmponemleD
:A_message_components.cause_of_the_effect
)

END SQL

—\

—\

'
te(1)=
—

1 #9%00% 15 check if there is any violation of General
rules and send me\
sugeifthere is
EXEC (Sodbe t SQL select ® from [AB-general-
rules] where building \
clement = :A_change dan.obpctAND
ibute_of_buildi =:A_Q\

hange « dataauribute AND rule »_ignored =
:domain.SNo END SQL INTO A_Vioi\
asted_GENERAL _rule

1

%nnnOld = TO NUMERIC( old_value OF
A_change_data)

'—Q2}

—\

| 998002 15 check if there is any violation of specific
rules and send m\
esage if there is
| e note: the changed aturibute is idercd the
related attribute a\
tthe database table

EXEC I1Sodbe | SQL select ® from [AB-specific-
rules] where related \
class = :A_change_data.object AND
related_instance_id = :A_change_data o\
bject_ID AND related_stribute =
‘A_change data.attribute AND rule_igno\
red = :domain.$No END SQL INTO

_of._selection OF A_Vialate\
d_SPECIFIC_rule END SQL INTO domain
(Saffected_atmribute_vahae)

END

ELSE
BEGIN
EXEC ISodbc | SQL WITH
statement_of_selection OF A_Violate\
d_SPECIFIC_rule END SQL INTO domain
(YeafTected _attribute_value)
%nanNew = TO NUMERIC( new_value OF
A_change_data)
END

]
1
{ e if there is a violation then send & message
[F (( CONF(Saffected_attribute_value) < 0)
AND ( CONF(%affecte\
d_atribute_value) <0)) THEN
BEGIN
MAKE A_message_components
WITH ch d_attribute == antrib

A_change _dsta

WITH changed_class := object OF
A_change_data

WTTH changed_instance_id := object_ID OF
A_change_data

WITH oid_wvalue = old_value OF

OF
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A_change_dsta

WITH new_value == new_value OF
A_changs_data

WITH affected _sttribute ==
stsibute_of, building_element
tOF A_Violsted_SPECIFIC_rule

A_change_dsta

WlTHmw rule_id ==

scipline_
ummmwwﬁq

:A_message components.affe\
cted_class,
A _g affected _id,

1 **** 1o indicate the the original message has been
acted upon (in case\
of “responding”®
IF (new case or responding = “responding”) THEN
BEGIN
n="Yes®
EXEC I1Sodbe 1 SQL update
A_virtual_message_clements set been_s\
qed_upou- :domain.tt
where id = :discipline_message.id
END SQL

END
]

first_alternative_vahue := CHANGE OF
Adnngeanu

FORGET A_change_data

FORGET A_message_components

visible OF design dsta window = FALSE

FORGET output OF design dats window
§ ®**¢ end of method

END
ATTRIBUTE %ann NUMERIC
ATTRIBUTE %ona0Old NUMERIC
ATTRIBUTE %mnNew NUMERIC
ATTRIBUTE $discipline_from STRING
ATTRIBUTE Saffected_attribute_value STRING
ATTRIBUTE %affected_stribute_value NUMERIC
ATTRIBUTE %yyy NUMERIC
ATTRIBUTE close existing data display SIMPLE

WHEN CHANGED
BEGIN

Raquired_man_hours OF A_change_data ==
Required_man_hours OF A_che\
age_data | retrieved

DURATION OF A_change_dsta = DURATION
OF A_change_data_retrieved

Difference_in_| Bunld Cost OF A_change_dats ==
Difference_in Bmld o
ost OF A_chnnae_dan_ruxieved

Recommendation OF A_change_dats ™=
R.ewmmmduiou OF A_change_data\

Rm for_recomm OF A_change data ==
Reason_f for recomm OF A, ,_Chang\
e_dats Tetrieved

visible OF design data window = TRUE

output OF design data window ™= data foc & design

change display
visible OF existing design data window = FALSE
FORGET output OF existing design data window
END
ATTRIBUTE second slternative SIMPLE
WHEN CHANGED
BEGIN
1
IF ( CONF{(first_alternative_value) >« 0) THEN
BEGIN
put up OF message box 3 == TRUE
t
IF button selected OF message box 3 IS yes
THEN
BEGIN
put up OF message box 3 == FALSE
yes for second aliernative ™= "YES®
END

!
IF button selected OF message bax 3 IS a0
THEN
BEGIN
pt up OF message box 3 := FALSE
END

END
ELSE
BEGIN
text OF message box 1 = *No first alternative
was given®
put up OF message box | = TRUE
END

1
[**%¢° end of method
END

ATTRIBUTE yes for second slternative STRING
ATTRIBUTE first_alternztive_value STRING
ATTRIBUTE SYes STRING
ATTRIBUTE $No STRING
ATTRIBUTE general message SIMPLE
WHEN CHANGED
BEGIN

!

IF ( CONF{cause_of_the_effect OF
discipline_message) < 0) THEN

cause_of_the_effect OF discipline_message =

“Undefined”
!

message builder OF required_message =
CONCAT( “In VIRTUAL MODE. n

stance ulOFd’mplme mg
hsbeud\lngdﬁomdzv:he(‘.old value OF
discipline_message, *)\

to the value (*, new_value OF discipline_message, *).
Such & change may affect the design of the ™,
discipline_to OF disciphi\

ne_message, ~ system.

The possible cause of the effect is ™,
cmse_of_the_effect OF disciplin\
¢_message, *

Please indicate the exp
building components. \
)

d modifications in the

ch OF valuebox (5 =
END
ATTRIBUTE specific message SIMPLE
WHEN CHANGED
BEGIN
builder OF required_message ™=
CONCAT( “In VIRTUAL MODE, T\

sance :dOFdi.u:pline
hubemchnged&mthevnhn(‘ old_vaiue OF
discipline_message, "}\

1o the value (*, new_value OF discipline_message, *).
According 20 2 previously define SPECIFIC rule, such
2 change may affect\

the design of the attsibute

=, affected_sttribute OF discipline_message, = of the
building compoa\

ent =, affected_class OF discipline_messuage, ° (.
affected _instance_jd\

OF&snplnn m')’

Please i d modifications 10 the
lﬂ’euadhnldialm\

!
atachment OF valuebox 15 = message builder OF
END
ATTRIBUTE effect of memu item SIMPLE
WHEN CHANGED
BEGIN
t
object OF A_change_data := label OF mem item
complete as monitored object = TRUE
1
1 **¢ end of method
END

ATTRIBUTE project_name STRING
WHEN CHANGED
BEGIN
dats source OF [Sodbc 1 = project_name
title OF new case window = CONCAT( “New
Case for Project : *, pro\
ject_name)
title OF responding window ™= CONCAT(
“Responding foc Project : *\
project_name)
output OF Select a project window =
select_new_or_responding_disp\
lay
END
ATTRIBUTE go_shead SIMPLE
WHEN CHANGED

BEGIN

1

action OF 1Sodbc 2 GENERAL IS connect =
TRUE
V

EXEC 1Sodbc 2 GENERAL SQL SELECT
Project_aame from Current_project\
s

END SQL INTO Current_projects
sProjea_mme)
visible OF main window = FALSE
visible OF Select & project window = TRUE
output OF Select a project window ™=
selecs_project_display
1

END

INSTANCE border | ISA border
WITH style IS group

WTTH perspective IS in

WITH border width == 1

WITH background color = 192,192,192 *
WITH Sl color ™= 192,192,192

WITH highligit color == 255.255.255
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WITH shadow color == 128,128,128
WITH location := 295,60,420,125

WITH coloe = 192,192,192
WITH fill color ™= 192,192,192

WITH highlight color == 255,255,255
WITH shadow color = 128,128,128
WITH location = 10,60,290,125

INSTANCE border 6 ISA border

WITH background cohr = 192,192,192
WITH §ill color = 0,0,128

WITH highlight color = 255,255,255
WITH shadow color == 0,00

WITH location ;= 15,15,195,140

INSTANCE border 7 ISA border

color = 192,192,192
wrmmleolur- 192,192,192
WITH highlight color == 255,255,255
WITH shadow color ™= 128,128,128
WITH location = 425,65,630, 165

INSTANCE border 8§ ISA border

WITH beckgroud color == 192,192,192
WITH fill color = 192,192,192

WITH highlighe coloc = 255.255,255
WITH shadow color = 128,128,128
WITH location = 20,220,634 372

INSTANCE border 9 ISA border

WITH background color = 192,192,192
WITH ill coloc == 192,192,192

WITH highlight color == 255,255,255
WITH shadow color = 128,128,128
WITH location = §, 175,350,400

INSTANCE borcer 11 ISA border

Wﬂ'Hb&kpumdwlot" 192,192,192
WITH 6ill color = 192,192,192

WITH highlight color = 255,255,255
WITH shadow coloc == 128,128,128
WITH location == 5,5,395,330

[NSTANCEbotda’ 121SA border

WITH background color ™= 192,192,192
WITH fill coler = 192,192,192

WITH highlight color = 255,255,255
WITH shadow color = 128,128,128
WITH location = 10,10,390,325

INSTANCE border 13 ISA border

WITH background color = 192,192,192
WITH filf color = 192,192,192

WITH highlight color = 255,255,255
WITH shadow color = 128,128,128
WITH location = 5,5.395,375

INSTANCEbon‘h' 14 ISA border

WITH background color == 192,192,192
WITH fill color := 192,192,192

WITH highlight color = 255,255,255
WITH shadow color = 128,128,128

WITH location := 10,180,390.370
INSTANCE border 15 ISA bocder

WITH background color = 192,192,192
WITH fill coloe = 192,192,192

WITH highlight color = 255,255,255
WITH shadow color ™= 128,128,128
WITH location = 10,130,290,210

WITH background color = 192,192,192
WITH fill color := 192,192,192

WITH highlight color == 255,255,255
WITH shadow color := 128,128,128
WITH location := 295,130.570,210

INSTANCE border 17 ISA border

WITH color = 192,192,192
WITH £ill color = 192,192,192

WITH highlight color = 255,255,255
WITH shadow color = 128,128,128
WITH location = 10,40,390,175

INSTANCE border 18 ISA border

* WITH background color = 192,192,192

WITH fill color == 192,192,192
WITH highlight color := 255,255,255
WITH shadow color == 128,128,128
WITH location ~= 490,180,580,255

INSTANCE border 19 ISA border

WITH background color = 192,192,192
WITH fill color = 192,192,192

WITH highlight color == 255,255,255
WITH shadow color == 128,128,128
WITH location ™= 55,205,215

INSTANCE border 20 [SA border
WITH style S picture frame
WITH perspective [S in
WITH border width = |
WITH background color = 192,192,192
WITH £ill coloc = 192,192,192
WITH highlight color = 255,255,255
WTTH shadow color = 128,128,128
WITH location = 10,10,240,195

INSTANCE border 21 ISA border
WITH style IS shadow
WITH perspective IS in
WITH border width := 6
WITH background color == 192,192,192
WITH fill color := 0,0,128
‘WITH highlight color = 255,255,255
WITH shadow color := 0,0.,0
WITH locatioa == 25,20,225.135

INSTANCE border 22 [SA bocder
WITH style IS picture frame
WITH perspective IS in
WITH bocder width = |
WITH background color == 192,192,192
WITH fill color := 192,192,192
WITH highlight color = 255,255,255
WITH shadow color := 128,128,128
WTTH location := 10,10,240,195

INSTANCE border 23 ISA border
WITH style IS shadow
WITH perspective IS in
WITH border width == 6
WITH background coloc = 192,192,192
WITH fill color := 0,0,128
WITH highlight color = 255,255,255
WITH shadow color := 0,0,0
WITH location ;= 25,.25,230,130

INSTANCE bobox 1 ISA bob

WITH enabled = TRUE
WITH sort = FALSE

WITH update with current instance -= TRUE
WITH location == 155,245,295 265

INSTANCE the domain ISA doowin
WITH $Yes = “Yes*
WITH $No = “No*

INSTANCE ISodbc | ISA ISodbe

INSTANCE 5odbe 2 GENERAL ISA 1Sodbe
WITH data source = “genenal®

WITH connection prompting = FALSE
WITH auto commit = TRUE

WITH append := FALSE

WITH default error hendling = TRUE

INSTANCE message box | ISA message bax
WITH title == “INPUT ERROR"

WTTH text ™= *You need to input query data®
WITH modal style IS spp modal

WITH icon IS stop sign

WITH button IS ok

WITH default button IS one

INSTANCE message box 2 ISA message box
WITH title = *INPUT ERROR"
WITH modal style [S app modal
WITH icoa IS stop sign
WITH bution IS ok
WITH default button IS one

INSTANCE message box 3 ISA message box

WITH text ;= "You are creating a second sliermative
change
Would you fike to0 do s0 7*

WTTH taodal style IS app modal

WITH icoa IS information

WITH button IS yes no

WITH defiult button IS one

[NSTANCEn-v-p:e H lSAnlvugue
WITH ciass

INSTANCE navigate retrieved data ISA navigate
WITH class attachment ;= A_change data_retrieved

INSTANCE navigate A_Violated_GENERAL _rule
ISA navigate

WITH class attachment =
A_Violated_GENERAL _tule

INSTANCE navigate A_Violated_SPECIFIC_tule ISA
aavigate

WITH class attachment =
A_Violsed_SPECIFIC_tule

INSTANCE navigate temp_current_menu_items ISA
navigate
WITH class attachment := temp_current_menu_items

INSTANCE navigate menu ISA navigate
WITH class attachment ;= meau

INSTANCE the application ISA spplication
WITH unknowns fail = TRUE

WITH reasoning on = FALSE
WITH numeric precision == 8
WITH demoa strategy IS fire first

INSTANCE Sturting display ISA display
WITH wait := TRUE
WITH delay changes := FALSE
WITH items (1 ] == border 19
WITH items (2 ) == border 6
WITH items (3 ] == textbox 1
WITH items [¢ ] == UNDETERMINED
WITH items [S ] == UNDETERMINED
WITH items (6 ] ‘= UNDETERMINED
WITH items (7 ] -= pushbutton 25
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WITH fill color = 192,192,192
WITH menus {1 } = UNDI

INSTANCE New Case display ISA display

WITH wait == TRUE

‘WITH deiay changes == FALSE
WITH items [t ] = border 16

WITH items {2 ] := border IS

WITH items [3 ] ==~ UNDETERMINED
WITH items [4 ] = border 2

WITH items [$ ] == textbox 2

WITH items [1$ 'lmboxls

WITH tems (16 ] = listhox 1

WITH items (17 ] = fisthox 2

WITH items {18 ] ;= texzbox 36

WITH items {19 ]} = valuebox 17
WITH items {20 ] -= valuebox 18
WITH items [21 ] := UNDETERMINED
WITH items [22 ] = valuebox 26
WITH fill color = 192,192,192

WTITH meaus [1 ] == UNDETERMINED

INSTANCE responding display ISA display

WITH wait == TRUE

WITH delay changes = FALSE
WITH items [1 } = border 18

WITH iters [2 ) = UNDETERMINED
WITH items [3 } = border 9

WITH items [4 ] = UNDETERMINED
WITH items [$ ] := UNDETERMINED
WITH items {6 ] = UNDETERMINED
WITH items (7 ] = UNDETERMINED
WITH items (8 ) := UNDETERMINED
WITH items {9 ] := UNDETERMINED
WITH items [10 | := UNDETERMINED
WITH items [11 } =~ UNDETERMINED
WITH items {12 ] = UNDETERMINED
WITH items [13 ] ;= UNDETERMINED
WTTH items [14 ] :~ UNDETERMINED
WITH items [1$ ] == UNDETERMINED
WITH items [16 ] = UNDETERMINED

WITH items [50 } := UND!

WITH items [S1 ] = textbox 38

WITH items [52 ] := UNDETERMINED
WITH items (53 ] := valuebox 27
WITH items (54 ] := textbox 61
WTTH fill color = 192,192,192

WITH menus [1 } := UNDETERMINED

INSTANCE data for a design change display ISA
display

WITH wait = TRUE

WITH delay changes = FALSE

WITH items (1 ] == border 11

WITH items [2 ] := border 12

WITH items {3 ] := textbox 40

WITH items [4 ] = texibox 41

WITH items (S § = textbox 42

WITH items [6 ] := textbox 43

WITH items (7 ) ™= textbox 44

WITH items (8 ] == texabox 45

WITH items [9 ] = promptbox 3

WITH items (10 ] := promptbox 4

WITH icems [11 ] = promptbox 6
WITH items [12 ] .~

WITH items (30 } = promptbox 14

31 } = valuebox 12
WITH items {32 ] -~ promptbox 1S
WITH fill coler == 192,192,192
WITH menus {1 ] := UNDETERMINED

INSTANCE existing data for a design change display

WITH items [29 ] == textbox 60

WITH items [30 ] == UNDETERMINED
WITH items [31 ] == valuebox 19

WITH items [32 ] == valuebox 20
WITH items [33 ] = valuebox 21

WITH items [34 ] := valuebox 22
WITH items (35 ] := valuebox 23
WITH items [36 ] := valuebox 24
WITH items {37 ] = valuebox 2§
WITH items (38 ] == pushbuttoa 21
WITH items (39 ] == pushbutton 22
WITH items (40 ] = pushbution 23
WITH items {41 ] = pushbutton 24

WITH fill color := 192,192,192
WITH menus {1 ] :~ UNDETERMINED

INSTANCE select_project_display ISA display
WITH wait = FALSE
WITH delay changes :» FALSE
WITH items {1 ] := border 20

WITH items [2 ] := border 21

WITH items [3 ] -= textbox 62

WITH items (4 | = listhox §

WITH fil] color ™ 192,192,192

WITH menus [1 ] == UNDETERMINED

INSTANCE select_new_or_responding_display ISA.

display

WITH wait == FALSE

WITH delay changes = FALSE

WITH ntems {1 ) := border 22

WITH items [2 ] := border 23

WITH items {3 ] = textbox 63

WITH itemns (4 ] == pushbutton 6

WITH items {5 ] :~ pushbutton 12
WITH £l color = 192,192,192

WITH menus {1 | == UNDETERMINED

INSTANCE listbox I 1SA listhox
WITH show anrent instance == TRUE
WITH destination := object_ID OF A_change_data
WITH location = 156,141 280,165

INSTANCE listhox 2 [SA listhox

WITH location == 415,140,560,165

INSTANCE listhox 3 ISA listbox
WITH show current instance = TRUE
WITH destination == object_ID OF A_change_data
WITH location == 170,256,339,280

INSTANCE fistbox 4 ISA listbox
wm«m“mm-mue

WITH & = attribute OF A_change_data
WITH location = 170,331,337,355

INSTANCE listbox § ISA listbox

WITH show aurent instance = TRUE

‘WITH sousce := Project_ umeOFQnmx_pm;eas
WITH destination = project_name

WTTH location = 25,150,225,185

INSTANCEFWJ ISA promptbox

WITH font == “Symem®

WITH jusify IS le2

WITH frame = TRUE

WITH show current := TRUE

WITH (ormat = *#"

WITH attachment -= Recommendation OF
Admge data

WITH location = 335,100,375,130

INSTANCE promptbox 4 ISA promptbox
WITH foat = "System”

WITH justify [S left

WITH frame = TRUE

WITH scroll = TRUE

WITH show current == TRUE

WITH attachment ~= Reason_for_recomm OF
A_change data

WITH location = 20,155,375,210

INSTANCE promptbox 6 ISA promptbox

WITH font = "System®

WITH justify (S left

WITH frame = TRUE

WITH show current := TRUE

WITH attachment = Difference_in_Build_Cost OF
A_change_dats

WITH location = 290,215,375,245

INSTANCE promptbox 8 ISA pe
WITH font ;= “System”
WITH justify IS left
WITH frame ™ TRUE
WITH show current := TRUE
WITH antachment = DURATION OF A_change_datz
WITH location ™= 230,251,280,281

4

INSTANCE promptbox 9 ISA promptb
WITH font ™= "System*

WTTH justify IS left

WITH frame = TRUE
Wmldlowm.-TRUE

WITH dation OF
A_change_data nm:vd

WITH locatioa := 335,185.375.215

INSTANCE promptbox 16 ISA promptb
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WTI'H-:M = Difference_in_Build_Cost OF
chnqc data_retrieved
WITH location ™~ 290,270,375,300

INSTANCE promptbox 11 ISA promptbox
WITH font ™ *System”

A_change_dats_retrieved
WITH location := 240,305,280,335

INSTANCE promptbox 12 ISA promptb
WITH font ™ “System®

WITH justify IS left
WITH frame ™= TRUE

WITH show current := TRUE

WITH attachment = Required_man_bours OF
A_change data_retrieved

WITH location = 240,335,280, 365

INSTANCE promptbox 13 ISA promptbox
WITH font ™= "System®

WITH justify IS left

WITH frame =~ TRUE
WITH scroil := TRUE

WITH show current == TRUE
wmm-m )_for_recomm OF
A_change data_retrieved

WITH location -= 20,230,375.265

INSTANCE promptb

14 ISA promypb

v

WITH show current := TRUE
WITH mtachment := new_value OF A_change_data
WTTH location := 170,45375,75

INSTANCE promptboz 15 ISA promptb
‘WITH font = “System"

WITH justify IS left
WITH frame = TRUE

‘WITH show current := TRUE

WITH atachment = Required_man_hours OF
A_change_data

WITH location := 230,284,280,314

INSTANCE pushb 3 ISA pushb
WTTH label ;= "END"
WITH amtribute attachment = exit OF appli

INSTANCE pushb 12 ISA pushb
WITH labei := “Responding”
WITH attribute attachment := responding to change
WITH display sttachment = responding display
WITH location == [30,145,225,17$

INSTANCE pushb
WTTH label ;= “END"*
WITH atribute sttachment == exit OF the application
WITH location := 490,360,580,395

13 ISA pushb

INSTANCE pushb
WITH labe] =™
WITH attrib h <= second al q
WITH location = 490,265,580,350

15 ISA pushb

INSTANCE pushb 18 ISA pushb

WITH labef = "OK"™

WITH atribute attachment ™= close change data
display

WITH location := 290,250,375.280

INSTANCE pushbutton 17 ISA pushbytion
WITH labef = "CANCEL"
WITH astribute attachment == cancel curent change
WITH location = 290,285,375.315

WITH location ™= 290,305,375,338
INSTANCE pushb 20 ISA pushb

WITH label = "CANCEL"

WITH attribute attachment ™= cancel current change
WITH location = 290,335.375,365

INSTANCE pushb 21 ISA pushb

WITH label = “First*

WITH attribute attachment := action OF navigate
retrieved data IS firs\

t
WITH location = 200,85.255.110

WTTH location = 260,85.285.110

INSTANCE pushbution 23 ISA pushbutton
WITH label := "P*

WITH attribute antachment := action OF navigate
ieved dats IS prevt

WTTH location := 425,60,570,125

INSTANCE pushd 6 ISA pushb

WITH label 1= “New Case”

WITH antribute attachment := start new case
WITH location := 30,145,125,175

INSTANCE pushbuttoa 7 ISA pushbutton

WITH label := “First*

WITH attribute attachment = action OF navigate 1 1S
first

WITH location := 345,140,430,165

INSTANCE pushb 8 ISA pushb

WITH label := “Next*

WITH anribute atachment := action OF navigate 1 IS
oext

WITH location := 430,140,480, 165

INSTANCE pushb 9 ISA pushb
WITH label == "Prev.
WHHmibuumcbm*mnOmepxells

previous
WITH location = 480,140,530,165
0 ISA pusht

mmmﬁm'MOFuwm tis
last
WITH location ™= $30,140,580,165

INSTANCE pushb
WITH iabel ;= "END"
WITH autribute atachment = exit OF the application
WITH location = 215,40,365,78

14 ISA pushb

ious
WITH location = 285,85,310,110

WITH locatioa = 315,85.381.110

INSTANCE pushb 25 ISA pushb
WITH label := *Go Ahcad®

WITH attribute attachment ;= go_ahead
Wmibam*:ilmuol%

INSTANCE ndiobutton group 2 ISA radicbution
goup

WITH pen color := 0,0,0

WITH fill color == 192,192,192

WITH frame = TRUE

WITH group label = "select discipline”
mexhowumtm =TRUE

h = select_discipline OF
A Rupondm Damn
WTTH location = 350,165,490,405

INSTANCE text style 1 [SA text style
WITH font == “System*

INSTANCE textbox 1 ISA textbox

WITH pen color = 255,255.255

WTTH fill color := 0,0,128

WTTH justify (S center

WITH font := *Times New Roman®

WITH font style IS bold, italic, underline CF FALSE,
strikeout CF FALS\

E

WITH (oot tize = 20

WITH frame == FALSE

WITH text = "VIRTUAL CHANGE
MODULE

WITH location ™ 35.25,165,120

INSTANCE textbox 2 ISA textbox

WITH pen color := 255,255,255
WITH fill color == 128,0,0

WITH justify IS center

WITH font := "Times New Roman”

WITH font style IS bold, italic CF FALSE. underiine
CF FALSE, strikeou\

tCF FALSE

WETH foat size ;= [8

WITH fame := TRUE

WITH text == "DEFINE WHAT YOU WANT TO
CHANGE"

WITH location == 10,10,570.50

INSTANCE textbox 4 ISA texibox
WITH pea color = 0,0,0

WITH 6l color = 192,192,192

WITH justify IS left

WITH for ™= *System®

WITH text := *Building Come.-*
WTTH location == 20,65, 160,85

INSTANCE textbox 5 ISA textbox
WITH pen color == 0,0,0
WITH £ill color == 192,192,192
WITH justify IS left
WITH font == "System®
WITH text := "Building Comp. [D:*
WITH location == 20,140,155,160

INSTANCE textbox 6 ISA texibox

WITH pen color == 0,0,255

WITH fill color == 192,192,192

WITH justify IS left

WITH font == *System”

WTTH font style IS boid, italic, underfine CF FALSE,
strikeout CF FALS\

E

WITH font size == §
WITH text := “From the upper Menu®
WITH location == 135,65,285,85

INSTANCE textbox 7 ISA textbox
WITH pen color = 0,0.0
WITH fill color == 192,192,192
WITH justify IS left
WITH foot = “System®
WITH text := “Comp. Attribute:*
WTTH locatioa == 305,140,415,165

INSTANCE textbox 21 [SA textbox
WITH pen color == 255,255,255
WITH fill color := 255,0,0
WITH justify IS center
WITH foat == "Times New Roman®
WITH foat style IS bold, italic CF FALSE, underline
CF FALSE, strikeou\
tCF FALSE
WTTH font size = I8
WITH frame := TRUE
WITH text := "RELATED MESSAGES”
WITH location = 10,10,630.50

INSTANCE textbox 23 ISA textbox

WITH justify IS left

WTTH foat := *System®

WITH frame = TRUE

WITH text := “Read and Acted Upon Message (Black
Color)®

WITH locatioa == 20,95.410,120

INSTANCE textbox 24 ISA textbox

WITH pen color ™= 0,128.0

WITH fill color = 255,255,255

WITH justify IS left

WITH foat := *System?

WITH frame = TRUE

WITH text := "Un Read and Un Acted Upon Message
(Green)*

WITH location ™= 20,125.410,150

INSTANCE textbox 25 ISA textbox
WITH pen color := 255,0,0
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e ]

WITH £ill color -= 255255255

WITH justify IS left

WITH font == “System®

WITH frame ™~ TRUE

WITH text == “Resd but Un Acted Upon Message

(Red)
WITH location := 20,155,410,180

INSTANCE textbox 26 ISA textbox
WITH pen color = 0,0,255

WITH £ill color = 192,192,192
WITH justify IS ket

WITH font = "System®

WITH text = *# of Messages®
WITH location == §,140,105,165

INSTANCE textbax 27 ISA textbox
WITH pen color = 0,0,255
WITH fill color ™= 192,192,192
WITH justify IS left
WITH font ™= *System®
WITH text := "# of Current Message®
WITH location == £55,140,305,165

INSTANCE textbox 28 ISA textbox
WITH pen color = 0,0,0
WITH ll coloc = 192,192,192

WITH location o= 325, 65.3!5 85

INSTANCE textbox 32 ISA textbox

WITH pen color == 255,255,255

WITH fil color ™ 255,00

WITH justify IS center

WITH font = “Times New Roman®

WITH font style IS bold, italic CF FALSE, underline

WITH text ™ “END OF MONTTORING MODULE®
WITH location == 77.87,548,307

INSTANCE textbox 35 ISA textbox
WITH pen color = 0,0.25$
WITH il color = 192,192,192

WITH font style IS bold, italic, underfine CF FALSE,
strikeuut CF FALS\
E

WITH font size =~ §
WITH text ™= "Select by
double clicking”
WTTH location = 20,165,175,205

INSTANCE textbox 39 ISA textbox

WITH pen color = 0,0,255
WITH fill color == 192,192,192

WITH justify IS left

WITH font == °S;

WITH text := "Discipline which received the

WITH location := 20,65,345.90

INSTANCE textbox 36 ISA textbox

WITH pen color = 0,0,255

WITH fill color = l92,l92.l92

WITH justify IS

Wlﬂlfoa'-'Syuem'

WITH font style IS bold, italic, underiine CF FALSE,
strikeout CF FALS\

E

WITH font size == §
WITH text == *Select by
double clicki
WITH location := 305, 165,415,205

INSTANCE textbox 20 ISA textbox
WITH pen color -= 0,0,0
WITH fill color == 192,192,192
WITH justify IS left
WITH font ™= “System®
WITH text == “Building Component:*
WTTH location = 15,195,155,215

INSTANCE textbox 29 ISA textbox
WITH pen color := 0,0,255
WITH {ill color := 192,192,192

WITH forz style IS bold, itafic, underline CF FALSE,
strikeout CF FALS\
E

WITH font size = §

WITH text := “Define from the
upper Menu®

WITH location == 10,215,135,255

INSTANCE textbox 30 ISA textbox
WITH pen color == 0,0.0
WITH 6l calor == 192,192,192
WITH justify IS left
WITH font ~= *System®
WITH text = “Building Component [D:*
WITH location := 15,255.171,280

INSTANCE textbox 3! ISA textbox
WITH pea color == 0,0.255
WITH fill coloe == 192,192,192
WITH justify IS left
WITH font -~ *System”
WITH foat style IS bold, italic, undesline CF FALSE,
strikeout CF FALS\
E
WITH foot size = §
WITH text == *Select by double click®
WITH location = 10,275,165.30S

INSTANCE textbox 33 ISA textbox
WITH pen color == 0,0.0
WITH fill color = 192,192,192
WITH justify IS left
WITH font = *System”

WITH text := "Component Attribute:”
WITH location := 15.324,162,350

INSTANCE textbox 34 ISA textbox

WITH pea color == 0,0,255

WITH fill color == 192,192,192

WITH justify IS left

WITH font = “System*®

WITH font style IS bold, itafic, underline CF FALSE,
strikeout CF FALS\

E

WITH font size = $
WITH text == *Select by double click”
WITH [ocation := 10,345,165.370

INSTANCE textbox 37 ISA textbox
WITH pen color := 0,0.255
WITH fill color := 192,192,192
WITH justify IS left
WITH foat = *System®
WITH text := *Case [D*
WITH location := 505,190,560,210

INSTANCE texibox 38 [SA textbox

WITH pen color == 255,255,255

WITH fill color == 128,0,0

WITH justify IS center

WITH foat := “Times New Roman®

WITH foat style IS bold, italic CF FALSE, underline
CF FALSE, strikeou\
tCFFALSE
WITH foat size ;= 18

WITH frame == TRUE
WITH text := Resd the
WITH location := 5.5,580,45

snd Respond™

INSTANCE textbox 40 ISA teabox

WITH pen color 7= 0,0,0

WITH fill color -197.192.192

WITH justify IS left

WITH foat := "System”™

WITH text '= “Level of Recommendation: (0 to 4)°
WITH location := 20,50,290,100

INSTANCE textbox 41 ISA textbox

WITH pen color = 0,0,0

WITH (il color = 192,192,192

WITH justify IS left

WITH foat := "System®

WITH text := “Reasoas for the Recommendation
Level:®

WITH location := 20,135.380,155

INSTANCE textbox 42 ISA textbox
WITH pen color .= 0,0,0
WITH fill color == 192,192,192

WITH jusiify IS et

WITH fort == “System®

WITH text := impect on building cost:*
WITH location = 20,220,255,245
INSTANCE textbox 43 ISA textbox

WITH pen color -=0,0,0

WITH £il color = 192,192,192

WITH junify IS left

WITH fomt := “System*®

WITH text '= “Required design time [hours]:*
WITH location == 20,255.220.275
INSTANCE textbox 44 ISA textbox

WITH per color := 0,00

WITH fill color = 192,192,192

WITH justify IS left

WITH font ™ "System”

WITH text = “Required man hours:®
WITH location -~ 20,285,165.305

INSTANCE textbox 45 ISA textbox
WITH pen color :=0,0,128

WTITH fill color == 192,192,192
WITH justify IS left

WITH font := "System*

WITH font style IS ualic

WTTH text := *(0 = Can nct be dooe)
“= Hi.hl recommended)”®

WITH location := 20,100,245,13S

INSTANCE textbox 46 ISA textbox

WITH pen color = 0,0,0

WITH fill color = 192,192,192

WITH justify IS lest

WITH foat = "System®

WITH text := “Level of Recommendation: (0 to 4)°
WITH location = 20,185,275,205

INSTANCE textbox 48 [SA textbox
WITH pen color = 0,0,0
WITH fill color = 192,192,192
WITH justify IS left
WITH font = "System"®
WITH text = “R
Level:®
WITH location == 20,210,330,230

for the R dati

INSTANCE textbox 49 ISA textbox

WITH pen color == 0,0,0

WITH fill cclor ™= 192,192,192

WITH justify IS left

WITH font := "System”

WITH text = impact oa building cost:*
WTTH location ™= 20,275,255.295

INSTANCE textbox 50 ISA textbox
WITH pen color ;= 0,0,0
WITH fill color == 192,192,192
WITH justify IS left
WITH font == *System®
WITH text -= "Required design time [hours}.®
WITH location := 20,310,220,330

INSTANCE textbox 51 ISA textbox
WITH pen color = 0,0,0
WITH fill color == 192,192,192
WITH justify (S left
WITH font ;= “System®
WITH text := *Required man hours:*
WTTH locatioa = 20,340,200,360

INSTANCE textbox 52 ISA textbox
WITH pen color = 255,255,255
WITH €ill color == 128,00
WITH justify IS center
WITH font = "Times New Roman”
WITH font style IS bold, italic CF FALSE, underline
CF FALSE, strikeou\
tCF FALSE
WITH foat size ™= 14
WITH frame = TRUE
WITH text == “Such a Change has been done before®
WITH location := 10,10,390.35

INSTANCE textbox 53 ISA textbox
WITH pen color = 0,0.0
WITH £ill color == 192,192,192
WITH justify IS left
WTTH font := “System”
WITH text = *Curvent Valuez*
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WITH location := 20,20,120,40

INSTANCE texibox 54 ISA textbox
WITH pen color == 0,0,0
WITH fill color := 192,192,192
WITH justify IS left
WITH font ™= “System*

WITH text = “Proposed value:®
WITH location == 20.50,147,70

INSTANCE toabox 55 ISA textbox
WITH pen color == 0,0,0

WITH fill color = 192,192,192
WITH justify IS left

WTTH font := "System®

WTTH text = “Number of times the change occured:*

WITH locatioa := 20,50,270.70

INSTANCE textbox 56 ISA textbox
WITH pen color :» 0,00
WITH f£ill color == 192,192,192
WITH jusiify IS left
WITH font = “System”

WITH text = “Case [D:*
WITH location = 20,120,80,140

INSTANCE textbox 57 ISA textbox
WITH pen color == 00,0
WITH 6il color == 192,192,192
WITH justify IS left
WITH foot = "System®
WITH text = *Date:*
WITH location ™= 20,85,65, 105

INSTANCE textbcx 58 ISA iextbox
‘WITH pen color := 0,0,0
WITH fill color = 192,192,192
WITH justify IS left
WITH font ™ “System®
WITH text = *Current §:°
WITH locstion = 290,50,357,70

INSTANCE textbox 59 ISA textbox
WITH pen color =~ 0,0,0
WITH 6l color ™= 192,192,192
WITH justify IS left
WITH fomt ™= “System”

WITH text = “Change Code:”
WITH location = 200,120,300,140

INSTANCE textbox 47 ISA textbox
‘WITH pen color ;= 0,0.0
WITH £ill color = 192,192,192
WITH justify IS left
WITH font := “System®
WITH text := “Original Valve:®
WITH location = 20,150,125,170

INSTANCE textbox 60 ISA texabox
WITH pen color = 0,0,0
WITH £ill color ™= 192,192,192
WITH justify IS left
WITH foat ™= *System"
WITH text = "Modefied Value®
WITH location := 200,150,310,170

INSTANCE textbox 61 ISA textbox
‘WITH pen color == 0,0,0
WITH fill color = 192,192,192
‘WITH justify IS center
WITH foot == “System*®
WITH text = *Second

Alternative

Change*
WITH location := 500,280,575,340

INSTANCE textbax 62 ISA textbox
WITH pen color = 255,255255
WITH 6l color == 0,0,128
WITH justify IS center
WITH font := "Times New Roman®

WITH font style IS bold, italic CF FALSE, underline

CF FALSE, strikeou\
t CF FALSE
WITH font size ;= 18

WITH text == "Select & Project from the List®

WITH location := 35,40.210,100

INSTANCE textbox 63 ISA textbox
WITH pen color = 255,255,255
WITH fill color :=0,0,128

WTTH justify IS center
WITH foot := *Times New Roman®

WITH foot style IS bold, italic CF FALSE, underfine

CF FALSE, strikeou\
tCFFALSE
WITH font size = 24
WITH text ™= *Virtual Mode”
WITH location := 65,35.185,110

INSTANCE valuebox 2 ISA valuebox
WITH justify IS left

WITH font == *System®
WITH frame > TRUE

WITH clipped == TRUE

WITH location == 160,170,290,203

INSTANCE valuebox 3 ISA valuebox

WITH pen color = 0,0,128

WITH {ill color == 192,192,192

WITH justify IS center

WITH font := *System*®

WITH frame := TRUE

WITH clipped ™= TRUE

WITH atachment := object OF A_change_data
WITH location = 20,90,280,.115

INSTANCE valuebox 13 ISA valuebox

WITH pen color = 255,0,0
WITH 6l color = 192,192,192

WITH h = eumber & OF mavigat

WTTH location = 110,140,140,165
INSTANCE valuebox 14 ISA valuebox

WITH frame = TRUE
WITH clipped = TRUE

WITH attachment = object OF A_change_data
WITH location = 170,190,340.220

INSTANCE valuebox 10 ISA valuebox

WITH pen color = 0,0,128

WITH fill color ™= 192,192,192

WITH justify IS center

WITH font = “System”

WITH frame == TRUE

WITH clipped == TRUE

WITH attachment ;= object_ID OF A_change_data
WTTH location = 170,285,340,315

INSTANCE valuebox 11 ISA valuebox

WITH pen color == 0,0,128

WITH fill color ™= 192,192,192

WITH justify IS center

WITH font ;= *System*

WITH frame = TRUE

Wl‘l'i-ldippedi‘nw!i .
WITH = atrribute OF A_change_data
WITH locatioan :» 170,360,340,390

INSTANCE valuebox 12 ISA valuebox
WITH pen coloc == 255,0,0
WITH £l color = 192,192,192

WITH clipped = TRUE
WITH attachment = old_value OF A_change _data
WITH location = 170,15,375,40

INSTANCE valuebox 19 ISA valuebox
WITH pen color = 128,0,0

WITH pen color == 255,00 WITH fill color ™= 192,192,192

WITH fill color = 192,192,192 WITH justify IS center

WITH justify IS center WITH foat = "System”

‘WITH font = “System® WITH frame = TRUE

WITH frame == TRUE WITH dlipped == TRUE

WITH clipped = TRUE WITH h - ber OF navigate
WITH atiachment = i b gate eved data

WITH location = 305,140,335,165 WITH location = 360,45.380,70

INSTANCE vafuebox 1S ISA valuebox
WITH pen color = 0,00
WITH fill color = 192,192,192
WITH justify IS left

WITH foat = *System®
WITH frame :~ TRUE

WITH clipped = TRUE

WITH scroll == TRUE

WITH horizontal seroll := TRUE
WITH location == 5,50,580,135

- INSTANCE vajuebox 16 ISA valuebox

WITH justify IS center

WITH font == “System®

WITH frame := TRUE

WITH clipped := TRUE

WITH attachment := discipline_to OF
discipline_message

WITH location = 340,65,410,90

INSTANCE valuebox 17 ISA valuebox
WITH pen color := 0,0,128
WITH fill coloc == 192,192,192
WITH justify IS center
WITH font == "System*”
WITH frame := TRUE
WITH clipped == TRUE
WITH attachment = object_[D OF A_change_data
WITH location ;= 155,170,280,200

INSTANCE valuebox 18 ISA valuebox
WITH pen color := 0,0,128
WITH fill color := 192,192,192

WITH clipped = TRUE
WTTH attachment := antribute OF A_change_data
WITH location ™= 415,170,560,200

INSTANCE valuebox 9 ISA valuebox
WITH pen color := 0,0,128
WITH fill color := 192,192,192
WITH justify IS center
WITH foat .= “System®

INSTANCE vatuebax 20 ISA valuebox
WITH pen color == 0,0,128

WITH fill color := 192,192,192
WITH justify IS ceater

WITH foot := “System*®

WITH frame := TRUE

WITH clipped = TRUE
WITH attach = pumber i OF navigat
retrieved data

WITH location := 265,45,285,7C

INSTANCE valucbox 21 ISA valuebox
WITH pen color == 0,0,255

WITH fill color = 192,192,192
WITH justify IS center

WITH fort = *System*

WITH frame = TRUE

WITH clipped == TRUE

WITH sttachment := dete_time OF
A_change_data_retrieved
WlTHloﬂnou'-GOlS 195,110

INSTANCE valuebox 22 ISA valuebox
WITH pen color == 0,0,128
WITH fill color ™= 192,192,192
WITH justify 1S center
WITH font := *System®
WITH {rame = TRUE
WITH clipped = TRUE
WITH attachment = CASE_ID OF
A dunge data_retrieved

WITH location = 85,115,195,140

INSTANCE valuebox 23 ISA valuebox
WITH pen color = 0,0,128
WITH fill color ™= 192,192,192
WITH justify IS center
WITH font := “System®
WITH frame = TRUE
WITH dlipped == TRUE
WITH anachment :» CHANGE OF

A_change_dats_retrieved
WlTHIocauon'-JOS 115,380,140

INSTANCE valuebox 24 ISA valuebox
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*

WITH pen color = 0,0,128
WITH fill eolor = 192,192,192
WITH jusify IS center

WITH font '= "System”
WITH frame == TRUE

WITH location ™= 120,145.195,170

INSTANCE valuebox 25 ISA vafuebox
WITH pen colos == 0,0,128
WITH 6l color = 192,192,192

WITH location := 305, 145,330,170

INSTANCE valuebox 26 ISA valuebox
WITH pen color = 255.0,0
WITH fll coloc := 192,192,192

_ID
wrrmoun-:ussowons

INSTANCE valuebox 27 ISA valuebox
WITH pen color = 255,0,0

WITH fill color ™= 192,192,192
WITH justify IS cent-r

WITH font == “System"
WITH frame = TRUE

WITH dipped := TRUE
WITH atachment := Case_ID OF discipline_message
WITH locatioa := 505.215.565,245

INSTANCE main window ISA window
WITH location =~ 212,134,432.384

WITH location =~ 122,80,530,442

Wl'mmeuu[l]'-UNDHERMINE)
WITH style IS ble CF

FALSE

WITH title = “Daa for A Design Change®

WITH visible = FALSE

INSTANCE existing design data window ISA window
WITH location 1= 114,44,522 450

INSTANCE new case window ISA window
WITH location = 30,124,615.384
WITH menus (1 | = UNDETERMINED
WITH style IS moveable, sizzable, closeable

WITH title ;™ “New Can”

WITH visible = FALSE

WITH output = New Case display
INSTANCE respondis ISA wind,

WITH location ~zo.s.sls 455
WITH menws {1 ] = UNDETERMINED |

WITH myle IS le CF
FALSE

WITH title = "Responding to Design Change®
WITH visible = FALSE

WITH output - responding displsy
INSTANCE Select 2 project window ISA window

WITH location = 151,149,407,383
WITH memus [1 ] = UNDETERMINED
WITH syle IS movesble, sizeable, closeabl
WITH title = **

WITH visible = FALSE

¢ DEMON GROUP: action OF navigate

DEMON |

{F action OF navigate 1

THEN CASE_ID OF A_Responding_Data == Case_[D

mesiage
AND PREDECESSOR OF A_Responding_Data =

¢ DEMON GROUP: selected OF menu item
DEMON 2

IF selected OF memu item

THEN effect of menu item ;= TRUE

END
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C.6. PLANNING AND SCHEDULING MODULE

Part A

SVERSION3S
SLOCATIONS ARE PIXELS

CLASS avzilable change case id
WITH CASE_ID NUMERIC

CLASS border INHERITS add on, display itemz
WITH style COMPOUND

picture frame,

edit control,

grovp,

shadow

INIT picture fame
“_IITHpaveniveCOWOUND

in,

out
INITin

WITH border widih NUMERIC
INIT 1

WITH background color COLOR
INIT 192,192,192 :

WITH 6l color COLOR
DNIT 192,192,192

WITH highlight color COLOR
INIT 255,255,255

WITH shadow color COLOR
INTT 121,128,128

WITH records NUMERIC
WITH transaction COMPOUND
commit,

rollback

WITH sppend SIMPLE

INIT FALSE

WITH status STRING

WITH show error SIMPLE
WITH default error handling SIMPLE
INIT TRUE

WITH error message STRING
WITH native ervor NUMERIC
WITH trace file STRING

CLASS lan alternative data
WITH name STRING

CLASS LasiHighLavel

CLASS message box INHERITS add on
WITH utle STRING

SHARED ATTRIBUTE CASE_{D NUMERIC
WHEN CHANGED
BEGIN
delete A_CPMdata := TRUE

END
SHARED ATTRIBUTE project_name STRING
WHEN CHANGED
BEGIN
data source OF 5odbe | == project_name
action OF 1Sodbe | IS coanect = TRUE
EXEC [5odbc { SQL select DISTINCT(CASE_ID)
from {A-CPM-Alternatives]
END SQL INTO available change case id
title OF main window = CONCATY{ "Project : *,
project_name)
ouput OF main window = select_case_display

Ammm i NUMERIC
ATTRIBUTE start calculations SIMPLE
WHEN CHANGED
BEGIN
delete A_CPMdata := TRUE

END
ATTRIBUTE ii NUMERIC
ATTRIBUTE yy NUMERIC
ATTRIBUTE $i STRING
ATTRIBUTE delete A_CPMdata SIMPLE

WHEN CHANGED
BEGIN
EXEC I50dbe | SQL deiete * FROM {A-CPMdata]
where CASE_ID = :domain.CASE_ID
END SQL

]

fill data elements == TRUE
END
ATTRIBUTE fill data elements SIMPLE
WHEN CHANGED
BEGIN
§°°° this is to create data elements that have each
predecessor and all
199% it possible alternative (each predecessor and one
of its alternatives
1*%* is considered as & scpante clement (instance)
EXEC ISodbe 1| SQL select PREDECESSOR,
CHANGE, altermative_CHANGE from [A-CPM-
Alternatives] where CASE_[D =:CASE_ID
END SQL INTO dats_clements
(pred. CHANGE, sh ive_CHANGE)

!
1°** make current_data_altemative_in_use =

FOR (= L TO numberi OF navigzte

ber OF navigat 2=
current_dsts_slternative_in_use OF
dats_ demem~CHANGEOFM clements

!
make first alternative = TRUE
END

ATTRIBUTE make first altermative SIMPLE
WHEN CHANGED
BEGIN
12ese® Define the ficld ALTERNATIVE in A-
CPMdata table in the database
alternative#f = |

* select the starting data clements

current_data_alternative_in_use OF
data demem; = CHANGE OFdau clements
current_cpm_alternatived# OF du.l elements ==
CONCAT( 'ALTE!NATIVFJ TO STRING(
alternative#))
MAKE current
WITH name =
current_dats_alternative_in_use OF dats_clements
EXEC iSodbe | SQL insert into [A-CPMdata]
PREDECESSOR, CHANGE, ALTERNATIVE,
CASE_ID) values
(:data_elements.predecessor
:data_elements current_data_i mcwwe in_use,

1

1°9°® Repeat to fill al the A-CPMdata tsble in the
dats base

{66998 gelect all the clements that come afier the
previously used ones (called current)

1900¢% the assumption here is that any particular
change will always result in the same changes
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!
WHILE (same OF current < “STOP®)
BEGIN

FOR (™ | TO mumber instances OF navigate

lternatived OF data_el

FIND END
1**** end of FOR
END
{os°¢ make the temp after
mhngm&unh-mbeamdbefm:
FORGET currem
FOR (i= 1 TO ber i OF navigate

6

BEGIN -
instance number OF navigate 6 = i
yy=~0
FIND finished

WHERE name OF finished = name OF
temporary current
WHEN FOUND
yy =0

current
l.... “ ir
END

|... “ f“

END

FORGET temporary current
{"**® end WHILE
END

!
t
read the last alternative =~ TRUE
t*=** end the method
END
ATTRIBUTE make other aiternatives SIMPLE

1***® find first i “backward” in last ak
data .

ber OF naviga
instances OF navigate 11 + 1 -i
imji+s
FIND dats_elements
WHERE pred: OF data_ek -
aame OF last alternative data
AND alternative_CHANGE OF
data_ciements < **
AND current_data_siternative_in_tuse OF
data_elements = G{ANGEOdedemems

ii= b

i = il ber OF navigate 11 + 1

1*¢¢ end of DO
END
UNTIL (yyy = 1 OR i > number instances OF
navigate I1)
'

1
'.‘.w
are generate
to** which occures when yyy reach bere with the value
of 0"
IF yyy = 0 THEN
CHAIN *CPMLOGIC.app*

if no moce alt

inate the progr

!
1
1292 15 reset the elements thet its two alternatives has
been used and has been passed
!“"bynhgha'levelm

FOR (i := &iii TO b OF navigate
1)

BEGIN

ber OF navigate 11 =i
FIND datz_clements

WHERE pred OF data_ek -
oame OF last altemative

AND alterrative_CHANGE OF
data_elements < **

WHEN FOUND

Start building the alt

{80028 gelect the starting dats elements
{***°% 3130 put the current_dats_alternative_in_use

current_dats_; ah:nunve in_use OF data_clements
EXEC 1Sodbc | SQL insertinto [A-CPMdata] (
PREDECESSOR, CHANGE, ALTERNATIVE,

CASE_ID) values
(:data_elements.predecessor ,
:data_ed _dats_ak ive_in_use,
data_ek _cpm_alt ’,
:domain.CASE_ID )
END SQL
FIND END

f*e*** Repeat to fill al the A-CPMdata table in the

data base

100008 coiect all the elements that come after the
y used ones (called current)

169008 the assumption here is that any particular

change will aiways result in the same changes

]

WHILE (name OF current < "STOP*")
BEGIN
FOR = 1TO ber il OF navigat

1)
BEGIN
i ber OF navigate | =
FIND data_elements
d OF dats_el -

¥

name OF current

WHEN FOUND
cagrent_cpm_alternatived OF data_elements
:= CONCAT( "ALTERNATIVES", TO STRING(
altermative#))
MAKE temporary current
WITH same =
current_data_shiernative_in_use OF data_clements
EXEC ISodbe | SQL insert into (A~
CPMdata] ( PREDECESSOR, CHANGE,
ALTERNATIVE, CASE_[D) values
(:dmta_clements.
:data demnuanu dats durnmve _in_use .
dnu _cpm_ah .
.MCASE_D)
END SQL

FIND END
1#9¢® end of FOR
END
te0%® make the temporary current as current after
making sure that it has not been used before
FORGET current
FOR (i~ 1 TO ber i OF navigat

6)
BEGIN
i ber OF navigate 6 = ii

yy =0
FIND finished
WHERE name OF finished = name OF
temporary current
WHEN FOUND
yy=0
WHENNONEFOUND
yy=t

IF (yy= 1) THEN
BEGIN
MAKE current |
WITH name ~= name OF temporary
current
MAKE finished
WITH name == name OF temporary

aurrent
l..'.“i{
END
|...dh
END
FORGET temporary current
{%*°® end WHILE
END

FORGET finished

FORGET auxrent

FORGET temporary current
t
1**¢ 1o continue the process

read the last alternative = TRUE
t
l"'eudofmahod

ATHUBUTE shemative# NUMERI
ATTRIBUTE read the last d:aw:v: SIMPLE
WHEN CHANGED
BEGIN

1

tee® define last alternative
current_cpm_alternatived == CONCAT(

'ALTERNATIVE!‘ TO STRING( alternative#))

""ddewlheenmullnlkamnvedux
FORGET fast alternstive data

!

129 read the data
EXEC 1Sodbc | SQL sefect CHANGE from [A-

END ¢ sQL _INTO fast altemative data (name)
'
1**¢ 10 continue the

make other afternatives = TRUE
!
19¢ end of method

END
ATTRIBUTE yyy NUMERIC
ATTRIBUTE currens_cpm_skertative# STRING
ATTRIBUTE iii NUMERIC
ATTRIBUTE iiiii NUMERIC
ATTRIBUTE go_shead SIMPLE

WHEN CHANGED

BEGIN
f
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action OF 1Sodbe 2 GENERAL IS connect =
TRUE
)
EXEC ISodbc 2 GENERAL SQL SELECT
Project_neme from Current_projects
END SQL INTO Cutrent_peojects
f?miau_nmc)

output OF main window = sefect_project_display

wrmww- 192,192,192
WITH fill color = 0,0,128

‘WITH highlight color := 255,255,255
WITH shadow color == 0,0,0

WITH tocation == 10,10.200,155

INSTANCE border 2 ISA border
WITH style IS edit control
WITH perspective IS in
WITH border width = |
WITH background color == 192,192,192
WTTH fill color == 192,192,192
WITH highligin color := 255,255 255
WITH shedow color ™= 128,128,128
WTTH location = 5,5,205,220

INSTANCE the domain ISA demain

INSTANCE (Sodbe 1 ISA 1Sodbe

WITH connection promgting == FALSE
WITH auto commit = TRUE

WITH append := FALSE

WITH default ervor handling = TRUE

INSTANCE 150dbc 2 GENERAL ISA {Sodbc
WITH data source ™ “general®

WITH connection prompting := FALSE
WITH a0 commit = TRUE

WITH action IS connect

WITH append = FALSE

WITH default ervor handling = TRUE

INSTANCE oavigate 1 ISA navigate
WTTH class sttachment := curent

INSTANCE navigate 4 ISA navigate
WITH class sttachment := finished

INSTANCE navigate 6 ISA mavigate

WTTH class attachment := temporary current
INSTANCE navigate 11 ISA navigate
WTTH class sttachment = fast alternative dats

INSTANCE navigate 12 ISA oavigate
WITH class h = data_el

INSTANCE navigate 13 ISA navigste
WITH class stuachment ;=

INSTANCE the application [SA application
WITH unknowns fail := TRUE

INSTANCE display | ISA display
WITH walt == TRUE

WITH delay changes = FALSE

WITH items {1 } := UNDETERMINED
WITH items (2 ] -~ UNDETERMINED

WITH items (6 ] = UNDETERMINED

INSTANCE starting display ISA display
WITH wait == FALSE

WITH delsy changes = FALSE

WITH items [1 ] = border 2

WITH items (2 ] := border |

WITH items {3 ] =textbox 2

WITH items [4 ] = UNDETERMINED
WITH iems [5 ] = UNDETERMINED
WITH items {6 ] == UNDETERMINED
WITH items {7 ] = UNDETERMINED
WITH &ems {8 ] = UNDETERMINED
WITH items [9 ] = UNDETERMINED
WITH items (10 ] == UNDETERMINED
WITH tems [11 ] == pushbutton 13
WITH fill color = 192,192,192

WITH mequs {1 ] := UNDETERMINED

.INSTANCE select_project_display ISA display

WITH wait == FALSE

WITH delsy changes = FALSE

WITH items {1 ] == border 2

WITH items {2 ] == border |

WITH items (3 ] := UNDETERMINED
WITH items [4 ] = listbox 2

WTTH tems S ] == textbox 4
WITH fill color == 192,192,192

WITH menus {1 } = UNDETERMINED

INSTANCE select_case_display ISA display
WITH wait = FALSE

WITH delsy changes == FALSE

WITH items {{ ] = border 2

WITH items {2 ] = border {

WITH items (3 ] ™= Gatbox |

WITH items [4 ] = textbox 3

WITH items [$ ] == UNDETERMINED
WITH fill color = 192,192,192

WITH menus {1 ] == UNDETERMINED

INSTANCE dataFileQut ISA file
WITH filename ™= "CPMin.dat*
WITH shared == TRUE
WITH defauk ervoc handling == TRUE

INSTANCE events data in ISA file
WITH Glename == "cpmout.daz®
WITH shared := TRUE
WITH defiult error handling == TRUE

INSTANCE listbox 1 1SA listbox

WITH show current instance := TRUE

WITH source == CASE_ID OF availsble change case
id

WITH destination := CASE_[D

WTTH location = 20,175,190,205

INSTANCE listbox 2 ISA fistbox

WITH show current instance := TRUE

WTTH source := Project_; mmeOFCum_pmms
WITH destination == project_name

WITH location = 15,170,195,205

INSTANCE pushbutton 8 ISA pushbution
WITH label = "delete A-CPMdata”
WITH attribute attachment := delete A_CPMdata

WITH locatioa ™ 166,57,302,83

INSTANCE pushb 9 ISA pushb
WITH [sbel : "connect®
WITH attribute attachment := action OF |Sodbe IS

connect
WITH location = 167,30,309,54

INSTANCE pushb 10 ISA pushb
WITH label = *§ll data elements”
WITH attribute sttachment = fill data clements
WITH location == 170,87,307.1 14

INSTANCE pushbutton 11 ISA pushbutton

WITH label ™ “make first alternative®

WITH attribute attachment = make first alternative
WITH location ™= 170,118,322,152

INSTANCE pushbutton 12 ISA pushbutton
WITH label = "next alternatives®
WITH antribute attachment := make other altematives
WITH location == 174,208,324,242

INSTANCE pushbutton 6 ISA pushbution

WITH Isbei == “read {ast alternative in ordes”

WITH attribute sttachment := read tiwe last akemative
WITH location := 136,179,354,209

INSTANCE pushb b
WITthd"SmCahnlms‘
WITH hmens = start calculati

WITH location := 368,55,502,90

INSTANCE pushbution 13 ISA pushb
WITH lsbel = *Go Abead®

WITH attribute attachment = go_shesd
wrmm-:onono.zos

INSTANCE textbox 2 ISA textbox
WITH pen color = 255,255.255
WrrHﬁucolor-o,o 128

WITH font style IS boid, italic, underfine CF FALSE,
strikeout CF FALSE

WITH font size == 16

WITH text == “PLANNING AND SCHEDULING
MODULE"

WITH location = 16,42,190,123

INSTANCE textbox 3 ISA texthox
WITH pen color = 255,255,255
WITH fill color :=0,0,128
WITH justify IS ceater
WITH font := “Times New Roman®
WITH font style IS bold, italic CF FALSE, underline

CF FALSE, strikeout CF FALSE
WITH font size == 18
WITH text = *Sefect

Change Case [D*

WITH location = 20,35,185,120

INSTANCE textbox 4 [SA textbox

WITH pen coloe = 255,255,255

WITH fill color :=0,0,128

WITH justify IS center

WITH font ™ “Times New Roman®

WITH font style IS bold, italic CF FALSE, underline
CF FALSE, strikeout CF FALSE

WITH font size ™ 18

WITH text = “Select a Project from the List®

WITH location == 15,45,195,105

INSTANCE main window ISA window
WITH location := 206,121,423,373
WITH mesuss (1 ] := UNDETERMINED
WITH style IS ble, 5i bl
WITH title = **
WITH visible = TRUE

END
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PartB

SVERSION3S
SLOCATIONS ARE PIXELS

CLASS available change case id
WITH CASE_ID NUMERIC

CLASS border INHERITS add on, display item
WITH style COMPOUND

picture frame,

edit coatrol,

WITH show error SIMPLE

WITH default error handling SIMPLE
INIT TRUE

WITH error message STRING

WITH native error NUMERIC

WITH trace file STRING .

CLASS last alternative data
WITH name STRING

CLASS LastHighLavel

CLASS message box INHERITS add on
WITH title STRING
WTTH text STRING

WITH variable text STRING

WTTH modal style COMPOUND

app modal,

sys modal,

not modal

INIT app modal

SHARED ATTRIBUTE CASE_ID NUMERIC
WHEN CHANGED
BEGIN
delete A_CPMdata = TRUE

END
SHARED ATTRIBUTE project_name STRING
WHEN CHANGED
BEGIN
data source OF [Sodbc | = project_name
action OF [Sodbc 1 IS coanect := TRUE
EXEC 15odbe | SQL sefect DISTINCT(CASE_ID)
from [A-CPM-Alternatives)
END SQL INTO available change case id
title OF main window := CONCAT( "Project : *,
project_name)
WOmeu\dcw-sdea case_display

A‘l‘l‘RmUTE i NUMERIC
ATTRIBUTE start calculations SIMPLE
WHEN CHANGED
BEGIN
delete A_CPMdata = TRUE
END

ATTRIBUTE ii NUMERIC
ATTRIBUTE yy NUMERIC
ATTRIBUTE $i STRING
ATTRIBUTE delete A_CPMdata SIMPLE
WHEN CHANGED
BEGIN

EXEC ISodbc | SQL delete * FROM [A-CPMdata]

where CASE_[D = :domain.CASE_ID
END SQL

1

fill data elements := TRUE

END
ATTRIBUTE fill data elements SIMPLE

WHEN CHANGED
BEGIN
144* this is to creste data clements that have each
predecessor and all
129¢ it possible alternative (each predecessor and oae
of its alternatives
12°* is considered as a separate element (instance)
EXEC 1Sodbc 1 SQL select PREDECESSOR,

1°** make anrent_data_alternative_in_use =
shemative# | (CHANGE)
FOR (i= 1TO ber i OF mavigate

ATTRIBUTE make first aternative SIMPLE
WHEN CHANGED
BEGIN
10002¢ Define the fiekld ALTERNATIVE in A-

[2¢29% griect the starting data dements
199929 giso put alternative #1 as the
current_data_skernative_in_use OF dsta_clements
FIND data_elements
WHERE predecessor OF data_slements =

WHEN FOUND

currert_data_shernative_in_use OF
dats elenau'-CHAN(EOFdnn _clements

current_cpm_slternatived OF data _clements =
CONCAT( 'A.LTERNATIVE" TO STRING(
alternativesf))

MAKE current

WITH mame ™=

current_data_alternative_in_use OF data_clements

EXEC ISodbc | SQL insert into [A-CPMdata] (
PREDECESSOR, CHANGE, ALTERNATIVE,

datx_ _dsta_alt, :_in_use,
:data_el _cpen_alt .
:domain.CASE_ID )
END SQL
FIND END

{9oeee Repest to fill af the A-CPMdata table in the
data base

1s0s%% select all the elements that come after the
previously used ones (called current)

#9092 the acsumption here is that any particular
change will always result in the same changes
1

WHILE (name OF current < "STOP*)
BEGIN
FOR (i = 1 TO number instances OF mavigate
1)
BEGIN
instance number OF navigate | = i
FIND data_elements
WHERE pred
name OF current
WHEN FOUND
current_data_shemative_in_use OF
data_elements = CH.ANGE OF data demenu
cpm_alternatived OF data_elements
- CONCAT( ‘ALTERNATIVEO' TO STRING(
alternative#))
MAKE temporary current
WITH name = CHANGE OF
data_elements
EXEC 15odbe | SQL insert into  [A-
CPMdau] (PREDECESSOR, CHANGE,

OF data_ck -
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FIND
1#2%¢ eng of FOR

END
{9422 make the temporary current as current after
making sure that it has not been used before
FORGET current
FOR Gi= 1 TO ber i OF naviga

6)
BEGIN
i ber OF navigate 6 := if

yy =0

FIND finished

WHERE name OF finished = naine OF
curent

WHEN FOUND
yy=0

WHEN NONE FOUND

FORGET temporary current

read the last alternative = TRUE
1992 end the method

instance number OF navigate 11 = number
instances OF navigate 11 +1 .
imi+t
FIND data_clemems
WHERE pred
aame OF last alternative data
AND alternative_CHANGE OF
data_eclememts < **
AND current_data_alternative_in_use OF
data_clements = CHANGE OF data_elements
WHEN FOUND
Al
it o= i ber OF navigate 11 + 1

FIND END

OF data_ck -

[F (iii = 1) THEN
BEGIN
curent_data_slternative_in_use OF
data_clements := alterative, CHANGEOF
data_g _clements
yyy=I
alternative#$ := alternative# + |
4
%% end of IF
END
!
199 end of DO

END

UNTIL (yyy = 1 OR i > number instances OF
navigate 11)
[

1 .
[LITEP i the

o,

if no moce

Lok o4

are generste
129¢ which occures when yyy reach here with the value
of *0"

IF yyy =0 THEN

CHAIN "CPMLOGIC.app™
1
1
199°° (0 reset the elements thet its two alternatives has
been used and has been passed
I““byaln;herlevddmu

FOR (i == iiiii TO b OF navigat
1)

BEGIN

instance number OF navigate 11 =i R

current_data_alternative_in_use OF
~ FIND END

EXEC 1Sodbe 1 SQL insertinto [A-CPMdsta] (
PREDECESSOR, CHANGE, ALTERNATIVE,
CASE_ID) values

(dau dmww
data_i _data_; : in_use ,
data_g dqum:u _cpm_| _slternatives ,

:domain CASE D)
END SQL

FIND END
!
{*9%%¢ Repeat 1o fill al the A-CPMdata table in the
data base
§9004% geloct all the elements that come after the
previously used ones (called current)
{9995 the assumption here is that any particular
charge will always resuls in the same changes
!

WHILE (name OF current <> *STGP*)
BEGIN
FOR (i= 1 TO sumber i OF navigate

b
BEGIN

ber OF navigate | =i
FIND data_elements
WHERE pred:
aame OF current
WHEN FOUND
current_cpm_altermative¥ OF data_clements
~= CONCAT( 'ALTERNATIVEI‘ TO STRING(
alternative#))
MAKE tempocury current
WITH name ==
current_data_alternative_in_use OF dats_elements
EXEC i5odbc | SQL insert into  {A-
CPMdana] ( PREDECESSOR, CHANGE,
ALTERNATIVE, CASE_[D) values
(:data_elements predecessor ,
data_ali i

OF data_el =

:data_el ! >_in_use |
:data_clements.current_cpm_slternatives ,
domain.CASE_ID )
END SQL
FIND END

{#9¢¢ end of FOR

END
19°¢* make the temporary current as current after
making sure that it has not been used before
FORGET current

FOR (ii = | TO number i OF ravig

IF(yy= 1) THEN
BEGIN
MAKE cusrent
WITH name := name OF temporary

MAKE finished
WITH name == name OF temporary

aurent

current
!....mi{
END
!...“ﬁ
END
FORGET temporary current
{eee* end WHILE
END

FORGET finished

FORGET current

FORGET temporary cusrent
1
1*°¢ 1o continue the process

read the last altermative := TRUE
!

1*** end of method
END

ATTRIBUTE altemative$ NUMERIC
ATTRIBUTE read the last alternative SIMPLE
WHEN CHANGED
BEGIN

1
19°# define last alternative
current_cpm_alternative# := CONCAT(
“ALTERNATIVEA®, TO STRING( aiternstives))
1
100 delcte the existing last altemative data
FORGET last alternative data
t
%€ read the data
EXEC 15odbc | SQL select CHANGE from [A-
CPMdsta]
WHERE ALTERNATIVE =
:current_cpm_alternative#
END SQL INTO last slternative data (name)
!
{**® 10 continue the process
make other alternatives == TRUE
!
1%¢ end of method

END
ATTRIBUTE yyy NUMERIC
ATTRIBUTE current_cpm_alternative# STRING
ATTRIBUTE iii NUMERIC
ATTRIBUTE iiiit NUMERIC
ATTRIBUTE go_shead SIMPLE

WHEN CHANGED
BEGIN
1
actioa OF {Sodbc 2 GENERAL IS connect =

TRUE

]
EXEC [Sodbc 2 GENERAL SQL SELECT
Project_name from Current_projects
END SQL INTO Current_projects
{Toject_name})
]

output OF main window := select_project_display
!
END

INSTANCE border 1 ISA border

WITH background color 1= 192,192,192
WITH fill color := 0,0,128

WITH highlight color := 255,255,255
WITH shadow color = 0,0.0

WITH location = 10,10,200,155
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'WITH background color = 192,192,192
WITH £l color == 192,192,192

WITH highlight color = 255,255,255
WITH shadow color := 128,128,128
WITH location := 5,5.205,220

INSTANCE the domain ISA domain

INSTANCE ISodbce 1 ISA 1Sodbe
WITH coanection prompting = FALSE
WITH auto commit = TRUE

WITH append := FALSE

WITH default error handling -« TRUE

lNSl'ANCEISoﬂI:IGENERAL[SAISodbc

INSTANCE navigate | ISA navigate
WITH class sttachment == aurrent

INSTANCE navigate 4 ISA mvigate
WITH class sttachment ™ finished

INSTANCE navigate 6 ISA navigate
‘WITH class attachment == temporary current

INSTANCE navigste [ I ISA navigate
WITH class artachment ™ last alternative data

INSTANCE mavigate 12 ISA navigsts -
WITH class sttachment = data_elements

INSTANCE navigate 13 ISA navigste
WITH class attachment ™=

INSTANCE the application ISA spplication
WITH unknowns fail == TRUE

WITH threshold := 50
Wrmuhcﬁqlly'-mngduphy

INSTANCE display 1 ISA display
WITH wait == TRUE

WITH delay changes == FALSE

WITH items (1 ] =~ UNDETERMINED
WITH items {2 ] == UNDETERMINED
WITH items (3 ] == UNDETERMINED
WITH items (4 ] = UNDETERMINED
WITH itens (5 ) -~ UNDETERMINED
WITH items [6 ] = UNDETERMINED
WITH items (7 ) =~ UNDETERMINED
WITH #termns (8 ] := UNDETERMINED
‘WITH items [9 ] == UNDETERMINED
WITH items {10 ] = UNDETERMINED
WITH items (11 } := UNDETERMINED
WITH items {12 ] := pushbutton 8
WITH items {13 ] := pushbution
‘WITH items {14 ] = pushbutton 10
WITH tems {15 ] =

WITH items {16 } :=

WITH items [17 ] ;= pushbution 6
WITTH items {18 ] = UNDETERMINED
WITH items (19 ] == UNDETERMINED
WITH items [20 ] ™ pushbutton 7

WITH items [21 | = UNDETERMINED
WITH items [22 | := UNDETERMINED
WITH items [23 ] := UNDETERMINED
WITH menus [1 ] == UNDETERMINED

INSTANCE starting display ISA display
WITH wait = FALSE

WITH delay changes 1= FALSE

WITH items [ } := border 2

WITH items {2 ] := border 1

WITH items [3 ] == textbox 2

WITH items {4 ] ;= UNDETERMINED
WITH itemns (S ] = UNDETERMINED
WITH items [6 ] -= UNDETERMINED
WITH items {7 } =~ UNDETERMINED
WITH items [8 ] := UNDETERMINED
WITH items {9 ] = UNDETERMINED
WITH items {10 } = UNDETERMINED
WITH items [11 ] = puskbutioa 13
WITH fill color = 192,192,192

WTTH menus {1 ] := UNDETERMINED

INSTANCE select_gproject_display ISA display
WITH wait = FALSE

WITH delay changes -~ FALSE

WITH items {1 ] == border 2

WITH items {2 ] = border |

WITH itema (3 } := UNDETERMINED
WITH items (4 ] = listbox 2

WITH items (S ] == textbox 4

WITH fill color = 192,192,192

WITH menus [1 } = UNDETERMINED

INSTANCE selecs_case_display ISA display

WITH items {5 ] = UNDETERMINED
WITH §ill color = 192,192,192
WITH menus [1 } =~ UNDETERMINED

INSTANCE dataFileQOut ISA file
WITH filename == “CPMin.dat®
WITH shared = TRUE
WTTH defaukt error handling := TRUE

INSTANCE evems data in ISA file
WITH filensme = “cpmout.dac®
WITH shared = TRUE
WTTH default erroc handling := TRUE

INSTANCE listbox 1 ISA listbox

WITH show current instance := TRUE

WITH source -= CASE_ID OF available change case
d

WITH destination ™ CASE_ID

WITH location = 20,175,190,205

INSTANCE listbox 2 ISA listbox

WITH show current instance := TRUE

WITH source ™ Project_name OF Current_projects
WITH destination = project_name

WITH location = 15,170,195,205

INSTANCE pushb 8 [SA pushb

WITH labei = “defetz A-CPMdata®

WITH attribute stiachment = delete A_CPMdats
WITH location ™= 166,57,302,83

INSTANCE pushb 9 ISA pushbx
WITH labe! = “connect”
WITH attribute sttachment = action OF 1Sodbe IS

connect
WITH location ™= 167,30,309,54

INSTANCE pushbutton 10 ISA pushbutton
WITH labef == °fill data clements”

WITH attribute attachment = GiI data clements
WITH iocation := 170,87,307,114

INSTANCE pushb 11 ISA pushb
WITH label = *make first alternative”
WITH atribute attachment == make first alternative
WITH location = 170,118.322,152

. INSTANCE pushbutton 12 ISA puskbutton
alternatives”

WITH label = "next
WITH attribute sttachment ™ make other aiternatives
WITH location ™= 174,208,124,242

INSTANCE pushbutton 6 ISA. pushbution

WITH label = “resd last ahexnative in order”

WITH atribute attachment == resd the lan altemative
WITH location := 156,179,354,209

INSTANCE pushb 7 ISA pushb
Wm{hbd'-'SmCd-xlam
WITH h o= st calculati
WITH location := 368,55,502,90

INSTANCE pushb 13 ISA pushb
WITH lsbel = *Go Ahesd®

WITH attribute astachment ~= go.
WITH location := 30,170, uo.ms

INSTANCE textbox 2 ISA textbox

WITH pen color ~= 255,255,255

WITH f£ill color == 0,0,128

WITH justify IS center

WITH foot := *Times New Roman"

WITH foat style IS bold, italic, underline CF FALSE,
strikeout CF FALSE

WITH for size == 16

WITH text == "PLANNING AND SCHEDULING
MODULE"

WTTH location ™= 16,42,190,123

INSTANCE textbox 3 ISA textbox
WITH pen color = 255,255,255
WITH fill calor = 00,128
WITH justify IS center
WITH font := “Times New Roman*®
WITH foat style IS bold, italic CF FALSE, underline

CF FALSE, strikeout CF FALSE
WITH font size = 18
WTTH text := "Select

Change Case ID*

WTTH location = 20,35,185.120

INSTANCE textbox 4 [SA textbox

WITH pen color == 255,255,255

WITH fill color ;= 00,128

WITH justify IS cznter

WITH font == “Times New Roman®

WITH font style IS bold, italic CF FALSE, underline
CF FALSE, strikeowt CF FALSE

WITH font size == 18

WITH text == "Select a from the List*

WITH location == 15,45,195,105

INSTANCE main window ISA. window
WITH location ™= 206,121,423 373
WITH menus {1 ] = UNDETERMINED
WITH style IS bie, i bl
WITH title = **

WITH visible == TRUE

END
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