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ABSTRACT

Tl:, Computer Aided Prototyping System (CAPS) was created for rapidly prototyping real-

I , time systems to determine early in the software development life cycle wether system require-

ments can be met. The CAPS consists of several software tools that automatically generate an

executable Ada model of the proposed system. This thesis describes the development of a Design

Database (DDB) for the CAPS. The DDB is an engineering database that contains all information

related to a software prototype design. The DDB enhances the CAPS environment and the proto-

typing model by providing to the designer the capability to store, retrieve, view and control varia-

tion and versioning of the prototype components. This thesis describes the design. test and

implemen tation of a tree structure variation and version control method for supporting CAPS.
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I. INTRODUCTION

A. THE NEED FOR A DESIGN DATABASE.

"The development of hard real-time and embedded software systems is an extremely

complex and expensive process... Vast amounts of evolving data are created in the design

of hard real-time systems" [Ref. l:p. 1]. Management of this data is critical in computer

aided design (CAD) environments [Ref. 2:p. 261]. There is a requirement for a database

management system (DBMS) to be developed to meet the needs of systems being

developed in CAD environments. Conventional DBMS's were designed for business

applications and made available only the current value of the records stored in the database.

The qualities of the currently available DBMS's do not meet the requirements of design

engineers working in CAD environments. CAD systems require that the objects be stored

and retrieved according to the needs of the design engineer. These objects must closely

model the real world object they describe. The design of a system evolves over time.

requiring the DBMS used in conjunction with CAD tools to store design data as it is viewed

at different time periods during the system life cycle. This important feature which is a

requirement of a design application is not available in commercial database management

system (CDBMS).

Because the DBMS requirements of a design application are different from those of a

business application, a new approach must be taken to meet the DBMS requirements

supporting design applicaticrns. Though many CAD organizations have tried to integrate

commercially available DBMS while developing their projects, they have found "that some

of the important features which are required in the design application are not available in

CDBMS" [Ref. 2:pp. 261-262]. Various solutions have been proposed to rectify the

CDBMS problems of handling CAD databases. Berzins and Ketabchi [Ref. 3:p. 94] list

four proposed solutions to the problem.



1. Develope a new DBMS, called a design DBMS (DDBMS), equipped with

facilities required in the design application.

2. Enhance the current DBMS by adding new capabilities.

3. Build a layer of software on top of current DBMS's to compensate for their

deficiencies.

4. Use a special purpose file manager that views the DBMS as a design

application.

Of the four approaches listed by Berzins and Ketabchi the first is the approach selected

for the creation of a design database for the Computer Aided Prototyping System (CAPS).

As Berzins and Ketabchi [Ref. 2:p. 262] state "We have chosen to pursue this approach

because we believe that the enhancements of CDBMS required in the second approach are

too extensive to make this approach feasible, and that the third approach can not meet the

flexibility and efficiency desired in CAD environments."

B. THE HISTORICAL TRAIL.

During the evolution steps executed on the objects of the DDB. a historical trail will

be maintained so the design and decision history of the system being developed will be

recorded.

The design history consists of the relationship between each version of the

requirements and the corresponding version of the parts of the prototype [Ref. 4:p. 17]. This

type of information will be useful when a decision is made to return to a previous version

of the project. The historical trail will provide the information necessary to restore the

corresponding parts of the prototype to the previous configuration.

C. THE OBJECT ORIENTED APPROACH.

The need for a design database, as stated in section A, is the inherent difference

between the DBMS requirements of a design application and those of business

applications. The object oriented approach is "based on object oriented data models rather

then record oriented data models...The object oriented data model (ODM) will increase the
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productivity of the design systems by providing modeling facilities which mirror the

designs logical view of the data" [Ref. 2:p. 261).

There are three basic parts of an ODM:

1. Object: convenient aggregations of information describing real world objects.

2. Properties: functions which model characteristics of objects and relationships

among them.

3. Operations: Change the state of an object, enforce constraints and provide an

application oriented interface to the database [Ref. 2:p. 261].

The development of object oriented technology (object oriented languages, object

oriented programs and object oriented data models) has allowed designers to develop

DDBMS meeting the requirements of design applications. This object oriented approach

allows the use of off the shelf Objected Oriented DBMS which can be further developed to

possess the enhanced capabilities needed for design applications.

Object oriented database management systems (OODBMS) provide several features

not available in other database types. Two of the major advantages of an OODBMS are the

increased modeling power and the ability to closely align and store CAD objects to reflect

real-world relationships. This supports the definition of a design database as defined by

Katz [Ref. 5:p. 379], "a (large) collection of objects that together describe an artifact being

designed... 'Objects' are usually packages of data and manipulation procedures." The term

object as used by Katz, contains the three parts of the ODM listed above.

Over the past several yea-s, several OODBMS have been developed. The impact of

these systems on the software development process are just being felt. The object oriented

approach represents a true paradigm shift [Ref. 6:p. 386].

In laying out the conceptional design of the design database Douglas [Ref. 1:p. 8]

clearly states what the OOr)BMS must provide.

"An object-orieuited database management system OODBMS) must provide
persistence, concurrency, recovery, transaction management, authorization, and security.
An OODBMS is an objected-oriented system and as such it must also provide the following
capabilities:
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- Objects
- Active data
- Abstraction
- Extensibility
An OODBMS should provide application-oriented capabilities such as:
- Version and configuration control for CAD applications.
- Dynamic creation of classes.
- Recursive classes, multiple inheritance, and extensive tool interface capabilities.
- Support for multimedia objects, distributed environments, and graphs.
An object-oriented DBMS is one that supports persistency, values, an extensible set of

data structures, an extensible set of operations, and abstractions."

D. THEORY OF THE DESIGN DATABASE.

The purpose of a design database (DDB) is the management of system project data, so

that the system components can be stored and retrieved according to the needs of the design

engineers.

The DDB is an independent software system in its own right. It is capable of being a

stand alone system which can manage the design data of any system under development.

In the context of this thesis, the DDB is a tool contained within CAPS and supports the

prototype systems being designed by CAPS. Although the DDB supports all the prototyqpe

systems being designed by CAPS "there will be only one instance of the design database

for each project" [Ref. 1:p. 14]. For example, each design engineer will feel that the system

they are working on has it own design database to manage the design data of their system.

The physical location of the data will be a concern of the actual database management

system. The design database being developed uses the ONTOS Object Database. ONTOS,

a distributed object database management system, decides where to physically store the

data [Ref. I :p. 3] and makes access to the design data transparent to the user.

The DDB manages the design data by manipulating collections of design data

identified as nodes. Within CAPS, a node is made up of PSDL text, Ada source code,

graphic representation data and a postscript representation of the node. The PSDL text is

separated into specification and implementation components.

The DDB is a hierarchial storage structure of nodes. Each node represents a different

component. This hierarchial structure is a tree structure consisting of atomic and composite
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nodes. "Each level of the tree is created by the decomposition of the parent node. The

decomposition process is complete when all leaf nodes are atomic" [Ref. I :p. 19].

The nodes of a DDB are time sensitive. The nodes will version and create new

variations depending when they are accepted into the design database. This topic will be

discussed further in chapter two, section two.

The design database is accessible to the user through a highly developed user interface

or a low level command line interface. Since the commands issued to the DDB will have

the same effect no matter which platform they are issued from, the DDB is independent of

the interface used for accessing the design data.

The major functions of the DDB within CAPS are:

1. Store the levels of a PSDL program in a hierarchial format by specification.

2. Retrieve the levels of a PSDL program in a hierarchial format by specification

for review or editing.

3. Create and insert new levels of a PSDL program in a hierarchial format by

specification.

4. Generate the entire PSDL program [Ref. l:p. 261.

Douglas [Ref. I :p. 27•1 gives an excellent example describing the process in which the

four listed functions must work.

"To construct a prototype, the PSDL specification of the root operator is entered.

At this point the DDB would create a root node. Assuming the root node is composite, the

node would decompose into children operators. The DDB would create child nodes for

each decomposition. The decomposition would continue until all leaf nodes are atomic...

the functions of retrieving nodes, parent-child relationships, and deleting nodes will be

required. The tree will be traversed and the entire PSDL program produced once all leaf

nodes are atomic."



I. BACKGROUND

A. COMPUTER AIDED PROTOTYPING SYSTEM.

"Tic Computer Aided Prototyping System (CAPS) is a collection of computer-aided

software tools designed to support prototyping of complex software systems, such as

control systems with hard real time constraints. Prototyping can be carried out manually,

but because of the cost in time and effort, manual prototyping produces limited benefits.

The aim of CAPS is to strengthen the prototyping strategy by allowing the system designer

to develop and modify the prototype automatically to meet the changing requirements of

the user. The prototype goes through an evolutionary process as do all software systems.

As the system proceeds through its evolutionary steps, the tools provided by CAPS will aid

the designer in modifying the prototype to meet new requirements established by the user.

The main components of CAPS are a special prototyping language and a set of

software tools [Ref. 4:pp. 14-15], Figure 1.

ICAP
LNTERFACE DATABASE SUPPORTSYSTEM SYSTEM

I ~I

1. Syntax Directed Editor 1. Design Database 1. Translator
2. Expert System 2. Software Base 2. Static Scheduler
3. Graphical Editor 3. Software Design 3. Dynamic Scheduler
4. Debugger Management System
5. Browser 4. Rewrite Subsystem

4

Figure 1. Computer Aided Prototyping System Tools.

The main components of CAPS are the three tool subsystems: The User Interface,

Software Database System and the Execution Support System. The special prototyping
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language that allows communication between the tools is the Prototype System Description

Language (PSDL). PSDL integrates the tools and provides the designer with a uniform

conceptual frame work and a high level description of the system [Ref. 4:p. 15]. PSDL

enhances the power of the designer to modify the prototype by providing the following

capabilities:

- Modularity

- Adaptability

- Abstraction

- Requirements tracing

The User Interface is composed of five software tools which provide the designer with

the ability to enter requirements and design information, display the results of a prototype

execution, select the different prototype capabilities to demonstrate, and propagate changes

throughout the prototype. The user interface contains the:

- Syntax Directed Editor

- Graphic Editor

Expert System

- Debugger

- Browser

The syntax directed editor allows for the entry and modification of syntactically

correct PSDL code. The designer will use the syntax directed editor to edit the PSDL code

generated by the graphic editor, and enter PSDL descriptions and text of prototype design.

The text portions of the prototype are not represented in the graphic editor. PSDL files are

identified by the suffixes ".spec.psdl" and ".imp.psdl".

The graphic editor supports a graphic view of the prototype. It allows the designer to

design an augmented data flow diagram of the prototype under development. The graphic

objects displayed in the editor represent PSDL descriptions of the prototype. Skeletal PSDL

code will be generated from the data flow diagrams designed using the graphic editor. The

graphic editor generates files with ".spec.psdl", ".imp.psdl", ".ps" and -.graph" suffixes.



The expert system gives the user, who is unfamiliar with PSDL, the capability' to

examine the prototype by generating english text from PSDL.

The browser allows the designer to view and retrieve the reusable PSDL and Ada

components from the software database.

The debugger allows the designer to interact with the execution support system. From

the debugger the designer can execute the prototype, display results and gather statistics

about a prototypes behavior and performance. The debugger contains two components: a

debugger for the static scheduler and one for the dynamic scheduler. The static scheduler

debugger processes errors while attempting to create a static schedule and the dynamic

debugger processes errors that occur while the prototype is executing.

The Software Database System contains four software tools.

- the Design Database

- the Software Base

- the Software Design Management System

- the Rewrite Subsystem

The system is structured to allow for the reuse of prototype designs and reusable

software components during the development of the prototype. Reuse is the key motivation

for the software database system. The benefits of reusing software include:

- improved software quality and maintenance

- increased programmer productivity and efficiency

- lower development costs [Ref. 7:p. 94]

The requirements established for the software database system provide for the

following capabilities:

- to store PSDL designs and software components

- to retrieve designs and software components for editing

- the CAPS user interface should integrate with the software database system in

such a way that the software database management system is transparent to the prototype

designer [Ref. 7:p. 97].

8



The design database is a repository for the different variations and versions of PSDL

prototype descriptions for all software projects developed using CAPS. Each prototype

being developed under CAPS will appear to have its have its own design database.

The software base contains PSDL descriptions and Ada source code for all reusable

software components.

The software design management system maintains the prototype design history. This
system is used to locate reusable software components from the software base and retrieve

the versioned system prototypes from the design database.

The Execution Support System is made up of three tools:

- the Translator

- the Static Scheduler

- the Dynamic Scheduler

The translator generates high level code from the PSDL prototype which binds the

reusable components from the software base to the executable prototype [Ref. 4:p. 17]. The

translator will generate Ada source code. The Ada source code files generated will be

identified by a ".a" suffix. The purpose of the translator is to produce an Ada translation of

a PSDL prototype description. The translator performs lexical analysis of the internal

textual representation of a PSDL system prototype, parses the prototype description and

constructs an abstract syntax tree. After evaluating the tree attributes, it then constructs Ada

source code utilizing PSDL abstract data types.

The static scheduler schedules time constraints that are assigned to PSDL operations

to ensure that all time constraints are met during execution.

The purpose of the dynamic scheduler is to coordinate the execution of operators and

their debuggers during execution.



B. THE ROLE OF THE DESIGN DATABASE IN RAPID PROTOTYPING.

The CAPS Design Database is constructed of C++ and ONTOS classes. Each class

serves a separate and unique function in the prototyping process. This section explains the

concepts associated with each class and how they relate to the prototyping process.

1. Classes in the Database Design.

a. Prototype.

The term prototype used in this thesis denotes "a complete executable model

of selected aspects of a proposed system [Ref. 4:p. 131."

A prototype is the highest level class of the design database. Systems under

development in CAPS cannot be stored in the design database unless a prototype name has

been entered into the database under which the system will be stored. A prototype can

consist of numerous versions of a system under development. Each version of the system

can be a "complete executable model" or a partially developed system that was identified

as not worthy of further development. An instance of a prototype class represents all the

versions being developed under that particular prototype name.

b. Versioned Object.

"An object is a software component that is subject to change... A version is

an immutable snapshot of an object. Versions have unique identifiers. New versions can be

created but versions cannot be modified after they are created [Ref. 8:p. 917]." A versioned

object can be composite or atomic. A composite object can be decomposed into two or

more objects. An atomic object cannot be decomposed into other objects.

When an object, either atomic or composite, is inserted into the design

database initially, it is assigned the control number sequence "variation I, version 1".

Each object inserted into the database will be assigned a version number. The

version numbers will be assigned sequentially as the object evolves from one version to the

next. The exception to this is when a new variation is created. Since versioning is sequential

10



a new variation is created when a versioned object can not version using the next number

in the sequence. For example, if variation 1, version 3 of object A is modified but variation

1, version 4 of object A already exists, a new variation will be created. The variation

number is also assigned sequentially. If the highest variation number assigned is 1, then

variation 2, version 1 will be assigned to the new object A.

Figure 2 gives an example of an atomic and a composite object. The

composite object OperatorB decomposes into the atomic objects OpB1, OpB2 and

OpB3.

OeaoA OperatorB

Atomic Object Composite Object

Figure 2. Atomic and Composite Objects.

The initial insertion of the objects to the DDB will result in the following

control number sequence assignments:

OperatorA Variation 1, Version 1

Operator-B Variation 1, Version 1

Op_BI Variation 1, Version 1

OpB2 Variation 1, Version 1

OpB3 Variation 1, Version 1

11



These numbers are a part of an object's properties and determine its

uniqueness forever. Each versioned object is considered to be created once it has been

inserted into the DDB. Once created an versioned object cannot be modified. Therefore, for

each subsequent retrieval of any versioned object, the designer will only receive a copy of

the versioned object contained in the DDB. If the designer modifies his copy of the

versioned object, the versioned object will version when inserted back into the DDB.

Retrieving OperatorA from the DDB, modifying it and inserting it back into the DDB will

cause the creation of a new version. The new object will be identified as Operator_A

"variation 1, version 2". When OperationB is retrieved from the DDB the decomposed

objects. OpB 1, OP_B2 and Op_B3. which make up OperatorB will also be retrieved, If

OperatorB is modified it will version upon insertion into the DDB. If its decomposed

objects are not modified they will not version. Figure 3 shows an example in which

OPBla is added to OperatorB and generates an additional output data flow. This

additional data flow changes OperatorB. but has no effect on any of the decomposed

atomic objects.:

• ,OperatorB

Op_B I • ___.3

OpBlIa pB

Figure 3. OperatorB Versions.

The input declarations of to OpBI have not been modified, so no

modifications are required of OpB 1. After the modified objects have been inserted into

the DDB they will be identified as follows:

12



OperatorB Variation 1, Version 2

OpBla Variation 1, Version 1

OpB1 Variation 1, Version 1

OpB2 Variation 1, Version 1

OpB3 Variation I, Version I

Another modification that could have taken place is the addition of a state

variable to OpB2, as shown in Figure 4. In this case OPB2 and OperatorB will version

and all the other objects will remain the same. When inserted in the DDB after the previous

modifications, the objects would be assigned the following control number sequences:

OperatorB Variation 1. Version 3

OpB 1 Variation 1. Version 1

OpB2 Variation 1, Version 2

OpB3 Variation 1, Version 1

As described in Figure 3 the top level operator has been modified and

therefore it will version when inserted into the DDB. In Figure 4 only a decomposed atomic

Figure 4. Op_2 Versions.

object is modified. The OpB2 object is therefore versioned when inserted into the DDB.

The versioning of the atomic object OPB2 propagates up the tree versioning each

13



successive parent until the root node has versioned. Only those nodes for which OpB2 is

a direct descendent will version.

Objects are not limited to decomposing only to a second level as described in

the examples above. OpB3 could be a composite object and not just an atomic object. If

OpB3 were a composite object, then each of Op_3B3's decomposed objects (composite or

atomic) would version as described. If OpB3 were a composite object OperatorB would

decompose as shown in Figure 5.

OperatorB3

SOp_B2IOp

Figure 5. Decomposition to Composite and Atomic Objects.

An instance of a versioned object represents one version of an operator in the

prototype system being developed. The versioned object can be atomic or composite. It is

a operator node in the tree which represents the decomposition of the system under

development. Each versioned object is uniquely identified by the object's name and the

objects variation numbers. The variation number is used to separate the Versioned objects

because the version numbers repeat themselves for each new thread. In each instance of a

thread the versioned object is unique because it possesses a version number that is a

minimum distance of 1 from the version number of any other versioned object.
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c. Thread.

An instance of a thread corresponds to a variation in the control number

sequence. The term thread denotes a C++ class used to manage the paths of development

of a versioned object. The term variation is the equivalent to thread; therefore variation will

be used in this document where thread is used in the written C++ code. A variation is an

alternate path of development. A variation contains a totally ordered sequence of versions

of an object [Ref. 8:p. 918] with strictly increasing creation times. Each version of an object

belongs to exactly one variation. A new variation will be created if and only if an version

about to created is not the latest version of the variation.

_ _ C O 1 . n ) .............. ......... ...............W . n + l ) [

Figure 6. Creation of a New Thread (Variation).

Figure 6 shows a new variation being created. When an object is retrieved

from the DDB and modified it can version in one of two ways. Depending on the intention

of the modifications being made, the system will version along the same variation path or

version and create a new variation path, in other words, a new parallel line of development.

In figure 6 the notation C(a, b) is used to identify the versioned object. C(a, b) is read as

version b of variation a of object C [Ref. 9:p. 26]. Modifying C(l, n) will create a new

variation when the following occurs:

(1) C(l, n) is retrieved from the DDB when C(1, n+l) already exists.

(2) C(l, n) is then modified by the designer and reinserted into the DDB.

Since C(l, n+l) already exists and C(I, n) has been modified, this new

versioned object is reinserted as C(2, 1). This versioned object C(2, 1) is the beginning of
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a new variation whose beginning versioned object will be C(2, 1). When C(2, 1) is retrieved

and modified, it will follow the same versioning scheme as all versioned objects, and will

be reinserted as C(2, 2).

Each thread is uniquely identified by the versioned object's name and

variation number.

d. Configuration.

A configuration is a selected version of a sub system under development. The

designer can select any version and place it under a configuration name. The configuration

contains the entire subtree of the versioned object. The versioned object is a complete sub

system selected by the designer which contains certain aspects of the system at a point in

time during the systems evolution. The configuration allows the designer to more

effectively deal with and identify selected versions of a system under development.

The configuration represents a version of the system under development and

therefore can not be modified.

e. Component.

A component can be either composite or atomic. The top level view of

composite components will give a general overview of a system or object. As the

component decomposes the view of the objects become more detailed. A composite

component can be viewed as a collection of related parts [Ref. 9 :p. 2]. Large systems, like

those which will be developed using CAPS, are made up of top level composite

components with several layers of other composite components between them and their

lowest level atomic components.

Within the DDB a component contains a list of Text Objects which make up

the composite or atomic operator. The parts of an atomic component are a subset of ".a",

".ps", ".spec.psdl", "imp.psdl" generated by the graphic editor. The component is at the

base of the class hierarchy. The component is a list of pointers to the actual source text, and

graphic representation data and PSDL code stored in the DDB. The pointers contained in
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the list point to the files created by the graphic editor and modified by the syntax directed

editor. These files contain the following information:

Postscript: Postscript description language required by the graphic

editor.

Qrjj: A file containing shapes and geometric point information

required by the graphic editor.

Implementation: A file containing either Ada source code or a PSDL

decomposition. This file is used by the syntax directed editor, the

dynamic scheduler and the translator.

Specification: A file containing PSDL code. This file is used by the

syntax directed editor, the dynamic scheduler and the translator.

Source: Ada code. A file containing the source code for the component

and prototype [Ref. 10:pp. 33-34].

A composite component contains information concerning the component of

the next lower level, wether next lower component be composite or atomic.

f. Text Object.

Text object contains the name of the file and the actual source text for the

operator. The text can be any of the five types pointed to by the component class.

2. Connections Between Classes.

The classes of the design database are not independent of each other. Each C++

class contains ONTOS based classes that connect that class to other C++ classes or ONNTOS
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classes which make up the database schema. Figure 7 shows a pictorial representation of

these connections without listing all the fields of the database schema.

" VOBJECT PROTOTP TEXT-OBJECT

PLis

Figure 7. C++ and ntos Cass Connections.

These connections between classes are described in detail in chapter II1 section C.

C. OTHER ATTEMPTS AT ENGINEERING DESIGN DATABASES.

"The goals of configuration management include recording the development history

of evolving systems, maintaining the integrity of such systems, and aiding the management

of the systems in guiding and controlling their evolution [Ref. 8:p. 918]."

Until recently most attempts at providing support for configuration management

consisted of a combination of manual and administrative procedures. This type of

configuration management was labor and time intensive and prone to errors. Attempts at

automating the process led to storing many versions of the same document and keeping up

"to date mechanically derived software.

One attempt at maintaining the integrity of configurations is addressed in the module

interconnection languages. "This purpose of the module interconnection language is to

record the interdependencies between components of a system [Ref. 8:p. 9181." This
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includes keeping track of functional specifications and structural and syntactic properties.

The module interconnection language only deals with specifications and programs.

Another attempt [Ref. 14] supports upward compatibility, strict compatibility and

implementation compatibility. Implementation compatibility is a weaker restriction than

strict compatibility which allows the substitution of specifications within particular

contexts. Maintaining mechanically-derived software is another effort that has been under

taken [Ref. 151.

The shortcomings of these efforts is that they only deal with the most current version

and not all the versions leading up to the current version [Ref. 8:p. 919].

Luqi [Ref. 8:pp. 919-921] describes the Model of Software Manufacture and the

Model of Software Evolution which support configuration management.

The aim of the Model of Software Manufacture is to aid in the managing of

mechanically derived objects, with reducing the nu7..o of obj,_cts that must be rebuilt in

response to a change. Also it attempts. :o estimate the computing cost of implementing the

change.

The Model of Software Evolution attempts to integrate software evolution and

configuration management. This work is based on the ANSI/IEEE standard on Software

Configuration Management [Ref. 8:p. 921].
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Ill. IMPLEMENTATION OF A DESIGN DATABASE FOR CAPS

A. OBJECTIVES.

The design database currently being used to support the CAPS environment was

developed by Dwyer and Lewis [Ref. 10]. This design database will be identified as the
"current" database while the design database developed in this thesis will be called the
"new" database.

The current Design Database does not meet all the requirements necessary to support

CAPS. The requirements that it does support need to be enhanced or redesigned while other

functions need to be developed in order to fulfill the requirements established by CAPS.

The schema for the design database needs to be redesigned in order to meet the

requirements to support variation and version control. The current design database

structure stores versions in a linear progression. When an object is retrieved from the

database, modified and reinserted, it versions but it will never create a new variation. If

version 2 of object A is retrieved from the current database and modified, and version 3 of

object A already exists, version 2 will be reinserted into the current database as version 4

of object A. Since here is no link between (object A version 2), and (object A version 4) it

can not be determined that version 4 came from version 2. The new database must provide

the functionality to support variations as described in chapter 2.

All operations that access the design database need to be redesigned. The current

operations only access objects on a single development path. One of the requirements for

the CAPS design database is to possess the ability to create and store alternate paths of

development. Each new path is a new variation of an existing object. Each variation

contains sequentially numbered versions of an object.
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The current database creates new versions of an object based solely on the time stamp

of the object. This allows objects to version when no actual changes have taken place. Each

object needs to be evaluated based on changes in content and not on an external time stamp.

A historical trail operation is required to trace the development of any object back to

its original root object. This requirement is necessary because the new database design will

be based on a tree structure with variations being capable of branching off any object. The

need to know the evolution of an object is important when making decisions concerning

future development.

After an object is reinserted into the current database, a copy of the object still remains

in the designers working directory. When an object has been successfully inserted into the

database, the copy remaining in the designers working directory needs to be removed.

The current design database does not fully support the ability to choose selected

versions of different objects and place them together to develop a new system. This

requirement is necessary to avoid rebuilding a section of a system that has already been

designed and tested.

Currently objects which the designer wants for view only, are retrieved from the

database and stored in the designers working directory in read only mode. This requires that

they later be removed by the user in order to retrieve the object for editing. This is an

unnecessary requirement placed on the designer. Access to all objects in the design

database, for view or for modification should require no additional work on the part of the

designer other then issuing commands to insert or retrieve objects.

The addition of variations to the development path makes much of the current design

database code obsolete and dangerous. Inadvertent execution of obsolete code can cause

system failure, data corruption, or numerous other problems without the user being aware

that a problem has occurred. This code needs to be studied, identified and removed while

valid code is left intact.
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B. METHODOLOGY.

All design methodologies share a similar path of development at a certain time during

the project life cycle. Every project goes through the activities of system analysis, design,

and implementation, even if the names given the activities are different for each

methodology used. The classical project life cycle, also know as the "waterfall life cycle"

has stages known as Analysis, Program Design, Coding, Testing, and Operations. The

semi-structured life cycle is composed of activities named Analysis, Structured Design, and

Top-Down Implementation. The Structured Design activity is further decomposed into

Codify Functional Specification, Derive Structure Chart, Design Module, and Package

Design. The structured project life cycle contains activities such as Analysis, Design,

Implementation, Acceptance Test Generation, Quality Assurance and Installation.

The activities listed above are not all of the activities of the project life cycle

methodologies named above. They only represent a part of the system life cycle in which

the work being done on the system is similar in nature no matter which methodology is used

to develop the system. The areas that they represent are the design, coding. testing and

implementation activities. The actual implementation of these individual activities is what

separates the different methodologies [Ref. 12:pp. 77-1011].

Yourdon [Ref. 12:p. 94] points out that more then one activity can occur at a time in

the structured project life cycle. Depending on the number of activities occurring at an), one

time it will be known as a radical or conservative implementation of the project life cycle.

Douglas [Ref. 1] conducted the survey and requirements analysis to establish the

needs of the design database. Dwyer and Lewis [Ref. 101 expanded on the requirements

analysis established by Douglas. They also designed, implemented and tested some of the

functions established by the requirements analysis. A review of their thesis shows a

structured life cycle approach was taken.

The issues dealt with in this thesis were the design of a new database structure, that

being the redesign of the way in which the objects are stored and retrieved. We have

designed a new database schema to support the new database structure. Because the
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attribute keys for the objects were altered, the insertion and retrieval of objects from the

database also had to be redesigned.

The comparison of the objects based on content had to be implemented. Versioning of

objects based on the value of a time stamp is unacceptable.

The project life cycle methodology used for this thesis is best described as a

moderately radical structured approach [Ref. 12:p. 95]. The design of new and redesign of

existing structures along with implementation and testing all had to occur at the same time.

Each new function and modification of existing functions had to be tested to evaluate their

effect on other functions and objects. All modifications to existing functions had to be

noted and reflected and placed as updates in the users manual. Of the nine activities that

Yourdon [Ref. 12:p 89] lists as part of the structured project life cycle, four of them were

simultaneously being implemented during the development of the new design database

These four activities are design, implementation, acceptance test generation and quality

assurance.

C. DESIGN DECISIONS AND JUSTIFICATIONS.

1. Database Schema.

The database schema of the new design database is made up of user defined and

pre-defined ONTOS C++ classes [Ref. 11]. The manipulation of these C++ classes allows

the user to add, delete or modify objects stored in the design database. The design database

is made up of six user defined classes. Within these six classes there are two ONTOS

defined classes which help support the tree structure necessary to maintain variations and

versions. The user defined classes are derived from the ONTOS class Object. The six user

defined classes are:

Component

Configuration

Prototype

TextObject
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Thread

VersionedObject

The ONTOS classes used within in the user defined classes are:

Dictionary

List

The relationship between these classes is a spider web of pointers, Figure 7.

"The Prototype class is at the top level of the hierarchial design structure. This class

has pointers to Configuration and TextObject user defined class objects and to an ONTOS

class Dictionary object. The Configuration object holds the default configuration for the

prototype. There may be many configurations attached to a prototype but the Configuration

pointer points to the latest configuration attached. All the other configurations attached to

the prototype are accessed through the Dictionary object. The default (latest) configuration

has its own pointer but a pointer to this configuration is also placed in the Dictionary class.

The Dictionary class contains pointers to all the Configurations attached to the prototype.

A Text_Object object contains the text description of the Prototype. Figure 8 gives a

pictorial representation of the Prototype class and its member classes. Other data fields are

SPrototype

DDictionary Configuration[

Configuration

"1Text-Object

Figure 8. Prototype class and internal classes.

also contained within Prototype and are used for accounting and historical information. The

Prototype class has no other classes pointing to, or accessing its data.
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The Configuration class points to VersionedObject and TextObject objects.

Configuration points to two instances of Text-Object. The first instance contains the

configuration description provided by the designer. The other instance contains log entries.

Log entries are additional information concerning the makeup of the configuration. The

VersionedObject pointer points to the versioned object which is the root node of a tree or

sub tree to be identified by a unique configuration name. The unique configuration name

can identify an entire system or any subtree of a system. The VersionedObject identified

by the configuration name can be accessed for view or editing. If a VersionedObject is

modified when retrieved using the configuration name, the VersionedObject will version

but the Configuration name will not reflect the new version.

For example, variation 1, version 3 of object A is identified by the unique

configuration name config-l. Variation 1, version 3 of object A is retrieved from the

database using the name configjl. After the modifications have been completed and

config-I is reinserted into the database, the configuration name, config-l will still point to

variation 1, version 3 of object A. Meanwhile a new object has been created, and is

identified as variation 1, version 4 of object A.

All other data fields contained in the Configuration class are used for accounting

and historical purposes. Configuration is pointed to and accessed from Prototype. Figure 9

gives a pictorial representation of the Configuration class and the class member objects

contained within it.

[Cniuration[ [ Text-Object

TextObject]

Figure 9. Configuration and its internal classes.
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The Component class, figure 10, contains only one element, the ONTOS defined

List class. The List object contains a list of pointers to instances of Text-Objects. The

Text-Objects contain information detailing wether the component is composite or

atomic.The Component class is a container class for Text-Objects. A Component class can

contain any number of Text-Objects.

The TextObject class, figure 10, is at the bottom of the hierarchial class

structure. The TextObject class contains two character string pointers. All ".a", ".graph",

".spec.psdl", ".imp.psdl" ".as", log and description entries are contained in TextObjects.

One character string pointer points to a file name, the other to the file containing the actual

text. Because of required access to text files, Text-Object is pointed to by Prototype,

Configuration, VersionedObject and List classes. Each instance of TextObject.

depending which class points to it, contains a different type of text.

The VersionedObject class, figure 11, is a class which points to, or is accessed by

almost every other class in the database. The VersionedObject class is the crossroads of

the design database structure. The VersionedcObject points to other VersionedObjects.

Text-Objects, Components, a Thread, a List and two instances of Dictionary classes. It is

pointed to by VersionedObject, List, Configuration and Dictionary classes.

ComponentITetOjc

Figure 10. Component and Text Object Classes.

One Dictionary object contains the pointers to the first VersionedObject of each

new Thread. The other Dictionary object contains pointers to all the Threads which contain

VersionedObjects which versioned off this particular VersionedObject. The List class

contains the pointers to all the VersionedObjects which are children of this
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VersionedObject. The Thread pointer points to the Thread that the VersionedObject is

attached.

Tex Obect 
v-object

[ Txtbjct a•/,• List _ VObject

Dictionary V_Object

SCompont Trad DIct~Y• ~ a

Figure 11. VObject class and internal classes.

The Component pointer points to the List object, which contains pointers to

Text-Objects associated with this VersionedObject. The VersionedObject pointer points

to the VersionedObjects parent if it is not the root node. otherwise the pointer is null. The

Text-Object points to a description of the VersionedObject provided by the designer.

The Thread class, figure 12, is similar to the Component class for the reason that

it is a container class for VersionedObjects. The Thread class contains accounting data,

historical data and a List class object. The List object points to VersionedObjects attached

to the Thread. Thread is pointed to by VersionedObject. The thread class is the C++

equivalent of a variation.

2. New Versions and New Variations.

Each time an object is modified by the designer it will version. The new object

created will be a copy of the object retrieved from the database incorporating the

modifications made by the designer. The new object can take one of two separate paths of

development. The new object can become a new version, and continue on the current path

of development or the new object could become the first version of a new variation. A

modification of an object at any level will propagate changes up the tree to the root object.
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Because a node on a subtree has changed the functionality of the entire tree has also

changed and therefore versioning of the entire tree must take place.

[Thread:] -ý Dictionary VObject

Figure 12. Thread class and its internal classes.

The current design database creates a new version based on the value of the

objects time stamp. The time stamp is updated for an object each time the object is accessed

while in the designers working directory. This does not mean that the object has been

modified, just accessed. When inserting the object into the design database the current

database compares the time stamp of the object being inserted against the time stamp of the

object in the database. If the value of the time stamps are different, a new version of the

object will be created. This process does not take into consideration the actual contents of

the object. Versioning is dependent upon an external time stamp variable.

The new design database compares the contents of the objects and creates a new

version if the actual contents of the objects are different. Since an atomic object, at a

minimum, consists of between one and five TextObjects contained in the Component

class, each Text-Object is compared individually. If the contents of any one of the possible

five TextObjects is different from the contents of the corresponding Text-Object, of the

object stored in the database, then the object will version. The new design database then

will insert into the database the new object from the designer's working directory.

Each versioned object is contained on a thread. A thread is the C++ class

representation of a variation. When a new object is created, (if no new variation is created)

it is made unique by creating it with a version number one higher then the previous object.

The name given the object is the same as the operator name assigned the object in the

graphic editor.

A new variation will be created when an object being inserted into the database

has been modified and there exists an object with a higher version number, on the same
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thread, of the object being inserted. The modified object will become the first versioned

object of the new variation. The thread is given a unique name by concatenating the object

name and the variation number. The thread that contains the operator

c3isystem.sensor-interface, variation 1, version 2 is actually identified in the database as

c3isystem.sensor interface_1. All the versions that make up variation I of

c3isystem.sensor-interface are contained in the thread c3i-system.sensorinterface_1.

If the conditions for the creation of a new variation are met, the new variation will

be identified in the database as c3iLsystem.sensorinterface_2. The thread has been made

unique by appending the variation number to the object name. This thread/variation will

contain only versions of the c3iLsystem.sensorinterface object. The

c3i_system.sensorinterface objects can be assigned version numbers that were assigned in

previous thread/variations because they are attached to a different and unique thread/

variation.

3. History Trail.

The historical trail as implemented in the new design database is extremely

simple.

The current design database had no need for a historical trail. Since it handled

only one variation, the history of each version is simple. The current version is assumed to

have been created from the previous version. With the inclusion of variations the historical

trail of object development becomes more complicated. Each new variation created

requires a link back to its parent object.

The new design database now lists th, versions of any selected versioned object

in reverse chronological order from the given to the root object.

4. Objects in the Working Directory and the Concerns of the Design Database.

The new design database places object control files in the designers working

directory. These files in no way interfere with the designers ability to retrieve objects from

the database, but they do provide control data to the database when reinserting an object
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into the database. When the command is issued to retrieve an object from the database the

operator name along with the variation and version numbers provided on the command line

identify the root object to be placed in the designers working directory. Any children

(objects), subtrees attached to the root object identified on the command line will also be

retrieved from the database and placed in the designer's working directory. For each object

placed in the designer's working directory a database control file is written to the directory

also. The control file contains the variation and version numbers of the object that has been

retrieved. The designer will not see this control file when accessing the objects via the user

interface or the command line. The control data file name is made up of the complete object

name prefixed by "ddbCtrlData." The complete object name is a concatenation of all the

object names as they decompose to the object. For example, the c3isystem,

c3i-system.sensorinterface and c3i-system.se~asor interface.addsensordata will have

the following control files:

ddbCtrlData.c3i-system

ddbCtrlData.c3isystem.sensorinterface

ddbCtrlData.c3isystem. sensorjinterface.add-sensordata

When the objects are being reinserted into the database each object has its control

file read just prior to being reinserted. The DDBMS uses the information contained in the

control file to locate the object in the database. Once located, the necessary comparisons

can be conducted to establish wether a new object needs to be created.

The control files are removed from the directory after the appropriate action has

been taken to create or not create a new object.

Under the current design database, copies of all object inserted into the database

remain in the designer's working directory. If the designer wants, at some later time, to

retrieve the same object or a different variation/version of the object, the copies have to be

removed. If all the copies are not removed, some objects will be retrieved from the database

and others will not. Once the database attempts to write an object to a directory with an

object of the same name already existing in that directory, the write fails and the DDBMS
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stops retrieving objects from the database. The objects that have been successfully written

to the directory are now locked by the database and the complete object tree has not been

retrieved from the database. The designer has only one option, remove all the objects just

retrieved from the working directory along with the duplicate object. Issue a release lock

sub tree command to release the locks of the objects just retrieved and initiate a new

retrieval.

The new design database removes all copies of objects from the designers

directory after successful insertion of the object into the database.

If for some reason a copy of an object remains in the designer's directory and then

the object is later retrieved the DDBMS will ask the designer if they want the old copy to

be overwritten. If the designer responds yes, overwrite, the DDBMS overwrites the object

in the designers directory and continues to retrieve objects from the database. If the

designer responds no then the same procedure as the current database must be followed.

5. Viewing and Editing Objects in the Working Directory.

Depending on the parameter passed to the database, any versioned object

retrieved will be either be read only (view) or editable. If the r or R option is used, the

versioned object retrieved will be placed in view mode. The designer will be able to access

the system and all its components, but will not have the capability to alter any of the

object's contents. The objects retrieved using the view option will be sent to standard out.

The user interface will then redirect the output from the database to an appropriate

directory. The directory where the system components will be stored will not be the

designers working directory. Under the current implementation of the design database, the

system selected to be viewed is placed in the designers working directory with file

permission set for read only. This setup later causes additional work for the designer. When

the same system is retrieved from the database for purposes of editing, the existing read

only files will not allow the database to store the retrieved data in the working directory.
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This causes the retrieval to terminate. The d&signer then has to delete each object before

being able to retrieve the system for editing.

t--"ivn er A

View availabl , Ab to edit.

// 'I,

Designer B Designer C

Able to e .Able to edit. \

\ IS\

Figure 13. Separate Workers on the same system.

When retrieving an object for editing the w or W option is used. The object

retrieved is placed in the designers working directory. The object and all its components are

now available for editing or viewing. The designer now has full control over the object

retrieved from the design database. If two or more designers want to work on different

sections of the same object tree, in their own directories, each can retrieve from the design

database the section of the object they will work on. When a tree or subtree of an object is

retrieved from the database it is locked and then available for view only to all other

designers. The other designers working on the system can retrieve the locked sections of

the object for view only and have a complete view of the object while actually working on

only a part of the object. Figure 13 show how a system could be split up among the

designers.
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6. Dangerous Obsolete Code.

The necessity to modify, enhance and redesign the existing design database in

order to bring it up to the established requirements of the CAPS system, entailed the

detailed study of existing code. Although some of the functions are reusable as written,

most of them required extensive modifications or needed to be completely rewritten.

As code was modified or added, an examination of the code in the immediate area

was reviewed for potential problems. Required changes were made where necessary,

deletions were made if necessary and test of all changes were conducted. All code found to

be obsolete was removed. As much as possible obsolete code has been identified and

removed.

D. TESTING AND TEST RESULTS.

Frakes [Ref. 13:p. 125] lists three definitions of software testing. The definition which

best describes the testing performed on the new design database is "any activity aimed at

evaluating an attribute or capability of a program or system and determining that it meets

its required results."

Four stages of testing are expected to be traversed before a system can be accepted.

They are:

unit testing

integration testing

system testing

acceptance testing

The new design database has undergone three of the four test stages.

Unit testing, the testing of a single function, was conducted on each function written

or modified. Each function was accessed via the command line to ensure that the function

performed according to its specifications. No function was tested independently, but

required the interaction of other functions, to call or be called, to complete the actual

execution of the command.
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Integration testing was conducted when new functions were required to be designed

and implemented. The new functions were grouped together, according to their

functionality, and tested to check for mutual interference or data corruption.

The acceptance test was conducted in the form of a demonstration of the capabilities

of the new design database using systems developed by other designers.

The system test, where the system is integrated with the user interface and tested, has

not been conducted.

Because of the amount of code already written and the large number of required

changes that had to be implemented, regression testing was only test strategy that was

acceptable to use.

Whenever code is modified or inserted to correct a problem or enhance the system one

of four things may occur:

1. The problem is fixed or the enhancement is successful.

2. The problem was not corrected or the enhancement is not as successful as

planned.

3. The problem is fixed or the enhancement is successful, but a new problem has

been introduced.

4. The problem was not corrected or the enhancement is not successful, and a

new problem has been introduced [Ref. 13 :p. 137]

Since only the first result is acceptable, tests were conducted over and over again each

time a modification was implemented. Regression testing was not implemented for each

change made but rather for each group of changes and additions made for a localized

functionality. A shell script was constructed to aid in this consuming and cumbersome

testing procedure.

The shell script and test results are listed in appendix C.

34



IV. RECOMMENDATIONS AND CONCLUSIONS

A. SUMMARY

Although the main goals of this thesis were met, the implementation of variation and

version control, there are numerous smaller problems that exist which are annoying to the

designer and detract from the capabilities of the design database.

B. RECOMMENDATIONS FOR FUTURE WORK

The system suffers from unhandled exception errors. All exceptions should be caught

and the system gracefully shut down or have other appropriate action. Examples of errors

that s-.Lt the system down are:

Inserting an object into the database with no object in the directory.

Using variation and version numbers that do not exist for an object.

If the design database successfully terminates but an error was detected prior to

termination the DDBMS will still commit the objects to the database. For example, the

retrieval of objects is terminated if an object of the same name is in the designer's directory.

The designer has the option to overwrite the object if they choose to but if they choose not

to, the objects already retrieved are locked. The designer's directory now contains all

objects successfully retrieved prior to the error. These objects are only a part of the object's

tree. The database is updated to lock all the objects successfully retrieved. Since the

retrieval of the entire object tree was not successful the DDBMS should not update the

design database.

The dependency on control files in the designer's working directory should be

removed. All the required information for an object is in the database. If the root object is

known the each of the children objects can be identified.
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The ability to access objects and their data via versioned object commands and

configuration commands is redundant. The configuration commands can be removed and

all access could be through versioned object commands.

The DDB schema should be reworked to simplify insertions and take advantage of

subclasses and inheritance.

If a object identified by a configuration is modified, the configuration should identify

the new object. This should occur if the object was accessed by the configuration name.

Configurations appear to have limited usefulness. The design of the DDB and its role

in CAPS should be reviewed to determine wether the concepts and structures related to

configurations can be remover from the DDB.
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APPENDIX A

A. ENTITY-RELA77ONSHIP (ER) SCHEMA DIAGRAM

Current-Ve Thread Component

ne-list 
(ln) (I In) (ln

Node ontains ontains
Name ontWains

Lock-tim (1, 1)
Worker

Versioned TextObject
Description Object Visit

Creator
Name Name

VariationNu ersionNu The-tex

(ln) (n, 1) (1. 1)

CreationDate Children ationRef ontains

VariationList Contains Manager

Default

Dict1ndex Configuratio Configuration

(ln) 
Description

Prototype CreatiodDate Status

Leader
#VObjects

CreationDate Description og
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B. DATABASE SCHEMA

THREAD

Current-Version, { Thelist }

TEXT-OBJECT

Thefile-name, Thetext

PROTOTYPE

Leader, Dictlndex, CreationDate, {ConfigurationList}, Description, DefaultConfig

CONFIGURATION

Status, Manager, CreationDate,VobjectNum, Log, Description, VersionedObject

COMPONENT

{Text-objectjlist}

VERSIONEDOBJECT

VariationNum, VersionNum, CreationDate, LockTime, NodeName, Creator. Worker,

Visit, LastOpCheckin, Description, {ThreadPtr}, {ComponentPtr}, {ChildPtr),

ParentPtr, { VariationList), NumberOfVariations, I VariationReference)

Multivalued attributes are shown between set braces { I.

There are no composite attributes.
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APPENDIX B

COMMAND LINE COMMANDS

A. PROTOTYPE COMMANDS

Table 1: PROTOTYPE COMMANDS

Tag Description Output Command Linea

PIP Insert Prototype ddb <db> pip <p>b
[leader] [descriptionic

PLN List Names Names (one per line) ddb <db> pln

PLL Long List Name, Default Config. ddb <db> pll
Default VOBJECT

Retrieval Commands:

PDS Dump Summary Date Created ddb <db> pds <p>
Leader
Default Config
Description

PRD Retrieve Date Date Created ddb <db> prd <p>

PGL Get Leader Leader ddb <db> pgl <p>

PGC Get Configuration Default Config ddb <db> pgc <p>

PGD Get Description Description ddb <db> pgd <p>

Update Commands:

PUL Update Leader ddb <db> pul <p>
<"new leader">

PUD Update Description ddb <db> pud <p>
<filename>

a. 5 Angie tBrackets are required parameters. Ll bquare brackets are optional parameters.
b. <db> db = Ontos Database name. <p> p = Prototype name.
c. Passed in as a filename or string.

39



B. CONFIGURATION COMMANDS

Table 2: CONFIGURATION COMMANDS

Tag Description Output Command Linea

CIC Insert Configuration ddb <db> cic <p>
<c>b[managerl
[descriptionlc

CLN List Names Names ddb <db> cln <p>

CLV List Default VOBJECT Name, Version ddb <db> clv <p> <c>

CLO List Operators Operator Name,d ddb <db> clo <p> <c>
Version

CLL Long List Default Nodee Name, ddb <db> cl. <p> <c>
VOBJECT's Children Version

Retrieval Commands:

CDS Dump Summary Date Created ddb <db> cds <p> <c>
Date Changed
Manager
Default VOBJECT/
Version
Description

CDA Get Date Created Date Created ddb <db> cda <p> <c>

CGM Get Manager Manager ddb <db> cgm <p> <c>

CGD Get Description Description ddb <db> cgd <p> <c>

CGL View Logf Log Entries ddb <db> cgl <p> <c>

Update Commands:

CUN Update Name ddb <db> cun <p> <c>
<new name>

CUM Update Manager ddb <db> cum <p> <c>
<newname>

CUD Update Description ddb <db> cud <p> <c>
<filename>
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Table 2: CONFIGURATION COMMANDS

Tag Description Output Command Linea

CPL Post Log ddb <db> cpl <p> <c>
<filename>

CRL Release Lock ddb <db> cr1 <p> <c>

CAA Update VOBJECT's ddb <db> caa <p> <c>
subtree

CAO Attach VOBJECT to ddb <db> cao <p> <c>
CONFIGURATION <vobject>

[variation] [version]

Extraction Commands:

CDT Dump VOBJECT subtree file(s) ddb <db> cdt <p> <c>
R/wg

a. <> ingle brackets are required parameters. 0i Square hrackeLsare optional parameters.
b. <db> db = Ontos Database name. <p> p = Prototype name. <c> c = Configuration name.
c. Passed in as a filename or string.
d. Operator name containing explicit path information for determining location (level) in heirar-
chical data structure.
e. Node name contains no reference to location (level) in heirarchicai data structure
f. Log file is read only. Log can only be updated. Additional log entries are appended to the bot-
tom of the current log.
g. R for View Only (Read). W for edit (Write).
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C. VERSIONED COMPONENT COMMANDS

Table 3: VERSIONED COMPONENT COMMANDS

Tag Description Output Command Linea

VAA Add VOBJECT and Confirmation ddb <db> vaa <p> <v>b

Subtree [variation] [version]

VLO List Operators VOBJECT Name,c ddb <db> vlo <p> <v>
Variation, Version [variation] [version]

VLL Long List VOBJECT's VOBJECT Name,d ddb <db> vlI <p> <v>
Children Variation, Version [variation] [version]

VLP Long List VOBJECT's VOBJECT Name ddb <db> vlp <p> <v>
Parent and Siblings Variation, Version [variation] [version]

Retrieval Commands

HTT History Trace VOBJECT Name ddb <db> htt <p> <v>
Variation, Version [variation] [version]

VDS Dump Summary Date Created ddb <db> vds <p> <v>
Creator [variation] [version]
Worker
Lock Time
Description

VDD Get Date Created Date Created ddb <db> vdd <p> <v>
[variation] [version]

VGL Get Lock Time Date, Time Locked ddb <db> vgi <p> <v>
[variation] [version]

VGV Get Versions Variation/Version ddb <db> vgv <p> <v>
Number (one per line)

VGD Get Description Description ddb <db> vgd <p> <v>
[variation] [version]

Update Commands:
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Table 3: VERSIONED COMPONENT COMMANDS

Tag Description Output Command Linea

VUD Update Description e ddb <db> vpd <p> <v>
<filename>
<variation> <version>

VRO Release Lock Operator ddb <db> vro <p> <v>
[variation] [version]

VRS Release Lock Operator ddb <db> vrs <p> <v>
and Subtree [variation] [version]

Extraction Commands:

VGP Get Postscript Display Postscript File ddb <db> vgp <p> <v>
[variation] [version]

VGG Get Graphics Display Graphics File ddb <db> vgg <p> <v>
[variation] [version]

VGI Get Implementation Display ddb <db> vgi <p> <v>
Implementation File [variation] [version]

VGC Get Specification Display Specification ddb <db> vgc <p> <v>
File [variation] [version]

VGS Get Source Display Source Code ddb <db> vgs <p> <v>
File [variation] [version]

VDF Dump Operator file(s) ddb <db> vdf <p> <v>
Atomicg <R/W>

[variation] [version]

VDT Dump Operator and file(s) ddb <db> vdt <p> <v>
Subtree <R/W>

[variation] [version]
a. <5 Angle orackets are required parameters. u Square brackets are optional parameters.
b. <db> db = Ontos Database name. <p> p = Prototype name. <v> v = Vobject name.
c. Operator name containing explicit path information for determining location (level) in heirar-
chical data structure.
d. Node name contains no reference to location (level) in heirarchical data structure.
e.
f. File containing description.
g. Atomic is considered a node containing .ps .graph .imp.psdl .spec.psdl and a file(s).
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APPENDIX C

A. TEST SCRIPT FILE.

This test was run with the aid of a shell script. The shell script is listed in section C.
All design database command line commands begin with the word "main". The result of
each command is displayed after each command line. If the line following a command line
is blank, then there was no output for that particular command. The results of the command
are accessible from others commands. For example, the first command executed is "pip",
insert prototype name. There are no output results for this command to displayed, so the
line following the command will be blank. The actual commands displayed are produced
using echo, and only represent the command executed. For that reason any string in single
quotes (") should actually be placed in double quotes ("").

START COMMAND LINE TEST

main oloughln pip c3i-systemprototype 'Michael D. O'Loughlin" descp

main oloughln pln
prototype-c3 isystem
c3isystem-prototype

main oloughln pll
prototype-c3i-system
c3isystem-prototype

main oloughln pgd c3i-system-prototype
This is a test file added to the design database for example purposes.
Any thing can be added to it, and nothing can be expected back.

main oloughln pud c3i-system func-description

main oloughln pgd c3i-system-prototype
This file is a test file so that all commands that access or affect the description
can be tested.

All Prototype operations have been tested successfully.

Adding to configuration description.

All Prototype operations have been tested successfully, EXCEPT:
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Removing operators CRL and CAA from cofiguration command.

Adding to Versioned component description.

main oloughln prd c3i-systemriiprototype
Mon Jun 8 14:50:24 1992

main oloughln pgl c3iLsystem-prototype
Michael D. O'Loughlin

main oloughln pul c3iLsystem-prototype 'Larry Williamson'

main oloughln pgl c3i-system-prototype
Larry Williamson

main oloughln pds c3iLsystem.prototype
Mon Jun 8 14:50:24 1992
Larry Williamson
This file is a test file so that all commands that access or affect the description
can be tested.

All Prototype operations have been tested successfully.

Adding to configuration description.

All Prototype operations have been tested successfully, EXCEPT:

Removing operators CRL and CAA from cofiguration command.

Adding to Versioned component description.

main oloughln cic c3iLsystem-prototype c3i-config-l 'Michael D. O'Loughlin'
descp

main oloughIn cln c3iLsystem-prototype
c3iconfig._l

main oloughln cda c3i-system-prototype c3isconfig-l
Mon Jun 8 14:50:54 1992
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main oloughin cgm c3i-system-prototype c3iconfig_ I
Michael D. O'Loughlin

main oloughln cgd c3i-systemrprototype c3iLconfig-l
This is a test file added to the design database for example purposes.
Any thing can be added to it, and nothing can be expected back.

main oloughin cum c3iLsystem-prototype c3i-configjl 'Marty Shoppenheimer'

main oloughln cgm c3i-system-prototype c3iconfigjl
Marty Shoppenheimer

main oloughln cud c3isystem-prototype c3iLconfigjl funcdescription

main oloughln cgd c3i-system-prototype c3i-configl
This file is a test file so that all commands that access or affect the description
can be tested.

All Prototype operations have been tested successfully.

Adding to configuration description.

All Prototype operations have been tested successfully, EXCEPT:

Removing operators CRL and CAA from cofiguration command.

Adding to Versioned component description.

main oloughln cpl c3i-system-prototype c3i-config-l 'This is the first Post to
c3iLsystem Log'

main oloughln cgl c3i-system-prototype c3i-config_ I

Mon Jun 8 14:51:18 1992

This is the first Post to c3i-system Log

main oloughln cpl c3i-system-prototype c3i-config-l 'This is the second Post to
c3iLconfig.l Log'

main oloughln cgl c3i-system-prototype c3i-configAl
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Mon Jun 8 14:51:18 1992

This is the first Post to c3i-system Log

Mon Jun 8 14:51:23 1992

This is the second Post to c3iconfigl Log

main oloughln cln c3iLsystem-prototype
c3iLconfig-I

main oloughln cds c3i-systemrprototype c3iconfigjl
Mon Jun 8 14:50:54 1992
Marty Shoppenheimer

This file is a test file so that all commands that access or affect the description
can be tested.

All Prototype operations have been tested successfully.

Adding to configuration description.

All Prototype operations have been tested successfully, EXCEPT:

Removing operators CRL and CAA from cofiguration command.

Adding to Versioned component description.

main oloughln vaa c3i-system-prototype c3i-system
c3i-system

main oloughIn pll
prototype-c3i-system
c3i-system-prototypec3i-config_ 1

main oloughln vlo c3iLsystem-prototype c3i-system
c3i-system.comms-interface.convert to text_file 1 1
Wed Dec 31 16:00:00 1969
c3iLsystem.comms interface.decide for archiving I I
Wed Dec 31 16:00:00 1969
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c3i-system.comms -interface.extract-tracks 1 1

Wed Dec 31 16:00:00 1969
c3L-system.comms -interface.forward-periodic-report 11I
Wed Dec 31 16:00:00 1969
c3i-system.comms-interface.make-routing I 1
Wed Dec 31 16:00:00 1969
c3i-system.commsl-nterface.parsC...input~file 1 1
Wed Dec 31 16:00:00 1969
c3i-system.cornms -intefface.prepare-periodic--report 1 1
Wed Dec 31 16:00:00 1969
c3i-system.conims-interface I I
Wed Dec 31 16:00:00 1969
c3i-system.comms-links I11
Wed Dec 31 16:00:00 1969
c3i-system.navigation-system 1 1
Wed Dec 31 16:00:00 1969
c3i-system. sensor-intefface.analyze-sensor-data 1 1
Wed Dec 31 16:00:00 1969
c3i-system.sensor-interface.prepare-sensor-track 1 1
Wed Dec 31 16:00:00 1969
c3i-system.sensor-interface 1 1
Wed Dec 31 16:00:00 1969
c3L-system. sensors I I
Wed Dec 31 16:00:00 1969
c3i-system.track-database-manager.add-comms-track 1 1
Wed Dec 31 16:00:00 1969
c3i-system.track-database-manager.add-sensor-track 1 1
Wed Dec 31 16:00:00 1969
c3i-system.track database-manager.filter-cornms-track 1 1
Wed Dec 31 16:00:00 1969
c3i-system.track-database-manager.filter-sensor-track 1 1
Wed Dec 31 16:00:00 1969
c3i-system.track database-manager.monitor-ownship-position I I
Wed Dec 31 16:00:00 1969
c3i-system.track-database-manager 1 1
Wed Dec 31 16:00:00 1969
c3iLsystem.user interface.display-tracks 11I
Wed Dec 31 16:00:00 1969
c3i-system.user interface.emergency...status-screen 1 1
Wed Dec 31 16:00:00 1969
c3i-system. user-interface. get-user-inputs 1 1
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Wed Dec 31 16:00:00 1969
c3i-system.user interface.manage-user-interface I I
Wed Dec 31 16:00:00 1969
c3i-system.user interface.message-arrival-panel 1 1
Wed Dec 31 16:00:00 1969
c3i-system.user intefface.message~editor 1 1
Wed Dec 31 16:00:00 1969
c3i-system.user-interface.status-screen I11

* Wed Dec 31 16:00:00 1969
c3i-system.user-interface 1 1
Wed Dec 31 16:00:00 1969
c3i-system.weapons-interface 1 1
Wed Dec 31 16:00:00 1969
c3 isyste m. weapon ssystems I 1
Wed Dec 31 16:00:00 1969

main oloughin vAi c3i-system-prototype c3i-systemn
comms-interface 1 1
comms-links I11
navigation-system 1 1
sensor-interface 1 1
sensors I I
track-database-manager 1 1
user-interface 1 1
weapon sinterface I I
weapons-systems 1 1

main oloughln vlo c3i system-prototype c3i-system.comms interface
c3i-system.comms interface.convert-to-text-file I 1
Wed Dec 31 16:00:00 1969
c3i-system.comms interface~decide-for-archiving 1 1
Wed Dec 31 16:00:00 1969
c3i-system.comms interface.extract-tracks 1 I
Wed Dec 31 16:00:00 1969
c3i-system.comms interface.forwardperiodicjreport 1 1
Wed Dec 31 16:00:00 1969
c3iLsystem.comms _interface.makejrouting 1 1
Wed Dec 31 16:00:00 1969
c3L-system.comms-interface.parse-input-file 1 1
Wed Dec 31 16:00:00 1969
c3i-system.comms intefface.prepare-periodic-report 1 1
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Wed Dec 31 16:00:00 1969

main oloughin vil c3i-system...prototype c3i-system.comms-interface
convert-to-text-file I11
decidejforý-archiving I1I
extract_tracks 1 1
forward-periodicjreport I11
make-routing 11I
parse-input..file 1 1
prepare-periodic-report I11

main oloughin vlo c3i-system-prototype
c3i-system.conims-interface.convert~to-text-file

main oloughin VII c3i-system-prototype
c3L~system.comms interface.convert-to-text-file

mair. oloughin cao c3i-system-prototype c3iLconfig-I c3i-systemn 1 I
main oloughin dlo c3i-system-prototype c3iLconfig_1I
c3i-system.comms-interface.convert-to-text-file 1 1
Wed Dec 31 16:00:00 1969
c3iLsystem.comms~interface.decide _for-archivin~g I1I
Wed Dec 31 16:00:00 1969
c3iLsystem.commsinterface.extract-tracks 1 1
Wed Dec 31 16:00:00 1969
c3iLsystem.comms interface.forward-periodic-reporl 1 I
Wed Dec 31 16:00:00 1969
c3i-system.comms -interface. make-routing 1 1
Wed Dec 31 16:00:00 1969
c3iLsystem.commsinterface.parse-input-file 1 1
Wed Dec 31 16:00:00 1969
c3i-system.comms-interface.prepare-periodicjeport 1 1
Wed Dec 31 16:00:00 1969
c3iLsystem.commsjinterface I I
Wed Dec 31 16:00:00 1969
c3i-system.corunms-inks I11
Wed Dec 31 16:00:00 1969
c3i-systermnavigation-.system 1 I
Wed Dec 31 16:00:00 1969
c3i-system.sensor-interface.analyze-sensor-data I I
Wed Dec 31 16:00:00 1969
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c3i-system. sensor -interface.prepare-sensor-track 1 1
Wed Dec 31 16:00:00 1969
c3i-system.sensor-interface 1 1
Wed Dec 31 16:00:00 1969
c3i-system. sensors 1 1
Wed Dec 31 16:00:00 1969
c3i-system. track-database-manager. addscomms-track 1 1
Wed Dec 31 16:00:00 1969

vp c3i-system.track database-manager-add-sensor-track 1 1
Wed Dec 31 16:00:00 1969
c3i-system.track database-manager.filterscomms-track 1 1
Wed Dec 31 16:00:00 1969
c3i-system.track database-manager.filter~sensor-track 1 1
Wed Dec 31 16:00:00 1969
c3i-system.track database-manager-rnonitor ownship-position I I
Wed Dec 31 16:00:00 1969
c3L-system.track database-manager 1 1
Wed Dec 31 16:00:00 1969
c3iLsystem.user -interface.display-tracks 1 I
Wed Dec 31 16:00:00 1969
c3i-system.user interface.emergency-status-screen 1 1
Wed Dec 31 16:00:00 1969
c3i-system.user interface.get-user-inputs 1 1
Wed Dec 31 16:00:00 1969
c3i-system. user-interface. man age-user-interface 1 1

Wed Dec 31 16:00:00 1969
c3i-system.user -interface. message-arrival-panel I I
Wed Dec 31 16:00:00 1969
c3iLsystem.user _interface.message-editor 1 1
Wed Dec 31 16:00:00 1969
c3iLsy stem. userjinterface. status-screen 1 1
Wed Dec 31 16:00:00 1969
c3i-system.user-interface 11I
Wed Dec 31 16:00:00 1969
c 3isystem. weapon sinterface 1 1
Wed Dec 31 16:00:00 1969
c3i-system.weapons-systems I I
Wed Dec 31 16:00:00 1969

main oloughin c~l c3i-system-.prototype c3iLconfig-9
comms-interface 1 1



commslinks 11
navigation system 11
sensor_interface 1 1
sensors 1 1
trackdatabasemanager 11
userinterface 1 1
weapons-interface 1 1
weapons-systems 1 1

main oloughln cdt c3iLsystem.prototype c3i_config_ w

c3i-system 11

main oloughIn vds c3i-system-prototype c3iLsystem 11
Mon Jun 8 14:51:38 1992
oloughln

main oloughln vdd c3i-system-prototype c3i-system 11
Mon Jun 8 14:51:38 1992

main oloughIn vgl c3i-system-prototype c3i-system 1 1
Wed Dec 31 16:00:00 1969

main oloughln vgv c3i-system-prototype c3i-system
11
main oloughIn vgd c3i-system-prototype c3i-system 11

main oloughln vud c3i-system-prototype c3i system descp 11
This is a test file added to the design database for example purposes.
Any thing can be added to it, and nothing can be expected back.

main oloughIn vgp c3i.systemrprototype c3i-system 1 1

main oloughIn vgg c3i-system-prototype c3i-system 11

main oloughln vgi c3i-system-prototype c3i-system 11
IMPLEMENTATION
GRAPH
VERTEX commslinks : 1200 ms
VERTEX comms_interface
VERTEX track_databasemanager
VERTEX userinterface
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VERTEX weaponsminterface : 500 ms
VERTEX weapons-systems: 500 ms
VERTEX navigation-system: 800 ms
VERTEX sensor_interface
VERTEX sensors: 800 ms
EDGE inputjlink-message commslinks -> commsinterface
EDGE tcdnetworksetup user_interface -> commsinterface
EDGE tddarchive_setup user_interface -> commsinterface
EDGE tcd_transmit_command user-interface -> comms_interface
EDGE terminate-trans userinterface -> commsinterface
EDGE tcd_emission-control userinterface -> commsinterface
EDGE initiatetrans userinterface -> commsinterface
EDGE comms_addtrack commsinterface -> trackdatabasemanager
EDGE commsemail commsinterface -> userinterface
EDGE positiondata navigation-system -> trackdatabase-manager
EDGE sensoraddtrack sensorinterface -> trackdatabase-manager
EDGE tddfilter userinterface -> trackdatabasemanager
EDGE outtracks trackdatabasemanager -> user-interface
EDGE weapons-emrep weapons-interface -> userinterface
EDGE weapons-statrep weapons-interface -> userinterface
EDGE weapon-statusdata weapons-systems -> weapons_interface
EDGE positiondata navigation-system -> sensorinterface
EDGE sensordata sensors -> sensorinterface
DATA STREAM
initiatetrans : initiatetransmission-sequence,
terminatetrans : BOOLEAN,
commsaddtrack: add-track-tuple,
positiondata : ownship-navigation-info,
positiondata: ownship-navigation-info,
sensordata : sensorrecord,
sensor addtrack : addtrackjtuple,
tdd_filter : settrackfilter,
outtracks : track-tuple,
weapons-statrep : weapon-statusreport,
weapons emrep: weapon statusreport,
weapon-statusdata : weaponstatus,
commsemail : filename,
tcdtransmit_command : transmit_command,
tddarchivesetup: archive-setup,
tcdnetworksetup : networksetup,
tcd_emissioncontrol : emissionscontrolcommand,
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input linkmessage: filename

CONTROL CONSTRAINTS
OPERATOR commslinks
PERIOD 50 SEC

OPERATOR commsinterface

OPERATOR userinterface

OPERATOR trackdatabasemanager

OPERATOR navigation-system
PERIOD 50 SEC

OPERATOR sensorinterface

OPERATOR sensors
PERIOD 50 SEC

OPERATOR weapons-interface
TRIGGERED BY SOME
weapon-statusdata

IF weapon-statusdata.status = DAM OR weapon-statusdata.status

service-required OR weapon-statusdata.status = out-of-ammunition

OPERATOR weapons-systems
PERIOD 50 SEC
END

main oloughln vgc c3i-system-prototype c3i-system 1 1
OPERATOR c3i-system
SPECIFICATION
DESCRIPTION { UNDEFINEDTEXT)
END

END COMMAND LINE TEST
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B. EXAMPLES WITH CAPS SCREEN DUMPS.

The testing conducted in section A was executed with a shell script. In this section a
certain selection of design database commands will be executed to show how variation and
versioning work. The examples are accompanied with screen dumps of CAPS graphic
editor screens. These screens will display the changes made using the graphic editor which
will correspond to the variations and versions stored in the database.

() qarbc_aditer YT

SPratot~pe Edit Font Pattern Fgtolor B•olor Align Option

S| sttt-s tttt

S

aow trm tcd~transait_

I~~dif~j500 as

wontresnt$C

Me:odiC4e tdd ax~tarreas.1 tre Sys test

tc,•n _- wea_-- weapon-

So a.•eon stat i

Screen 1 hw o ee iwo ~ytm hsve ssoe ntedata baea

Cotraimts as

LatsterfacL

object c3iLsystem variation 1, version 1. To access this object the operator name on the
command line would be c3Lsystem. The actua1 name in the database is c3iLsystemjl, a

concatenation of the object name and the variation number. The designers should not
concern themselves the with the internal database name. The DDBMS handles the
concatenation of the object name and variation number and also stripping off the variation

number when the object name needs to be retrieved.
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The command issued below retrieves from the database the object c3iLsystem
variation 1, version 1, and displays all the operators and their variation and version numbers
which are children of c3isystem. The listing, like the graphic editor view only displays the

current level view.

main oloughln vil c3isystem-prototype c3i-system 1 1
commsinterface 1 1
commslinks 11
navigation-system 11
sensorinterface 1 1
sensors 1 1
track-database-manager 1 1
userinterface 1 1
weaponsjinterface I 1
weapons-systems 1 1

One name is listed for each object displayed in the graphic editor.
c3i-system is a composite object which can be decomposed on the command line as

well as in the graphic editor.
Screen 2, is a graphic editor display of the decomposition of the object

sensorinterface. The listing shows that two objects make up c3i-system.sensorinterface
variation 1, version 1. These two objects are both variation 1, version 1. These two displays

demonstrate composite and atomic objects. c3i-system is a composite object composed of

the nine objects listed above and displayed on screen 1. sensor interface is a composite
object composed of the two objects listed below and displayed on screen 2.
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rM ~graphic-editor
c3i-systeft.sensor-inter-Vace pia9 ix
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Constraints C 0sO
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\ h

SCREEN 2. c3i_system.sensorinterface, Variation 1, Version 1

The two objects displayed above make up the composite object. sensor-interface
variation 1, version 1. The command below gives a listing of the objects names and their
variation and version numbers. As with the view of c3iLsystem, the graphic display shows
only the current level. The same is true of the object listed on the command line. The two
objects listed from the command line are atomic objects. This is verified by executing the
vil command on either of the two objects listed. As shown below, no output is sent to the
screen. If no output is sent to the screen this signifies that the object is atomic and will not
decompose.

main oloughln vii c3i-system-prototype c3i-system.sensorinterface I I
analyze-sensordata 1 1
prepare-sensortrack 1 1
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main oloughin vlI c3L-system-prototype
c3i-system.sensor interface.prepare sensor-track 1 1

On screen 3 the graphic editor shows that prepare-sensor-track has been modified by
the addition loop_1. The graphic editor displays the object retrieved from the database. In
this case it is c3i-system.sensor-interface variation 1, version I.
c3L-system.sensor-interface will not version, because of this modification, until it is
reinserted into the database. After the modified object has been reinserted into the database
the object c3i-system.sensor-interface will version and so will all its parents, until the root
object has versioned. In this example c3i-system.sensor interface.analyze-sensor-data,
c3L-system.sensor-interface and c3i-system will all version. The following command from
the command line demonstrates this versioning.

M grqahic..uditor
c3i-system. sersor-interf ace maq Ix

---i Prototype Edit Font Pattern F9Color BNColor Align Option

Select
S

Move

Modifyj q
stnsor data position-data

SpeCify A

Streams M

Con~straints C SOm 0

DecompooseDanlzpe 
r-

Comtment datasCSr-contact- track sen~sor-add

LabelT

MET E

Latenc9 L

V h
00

SCREEN 3. c3i system.sensor_interface, Variation 1, Version 2
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The vgv command lists all the variations and versions in the database for the
c3isystem. As shown there are now two c3isystems, c3i-systen variatior. 1, version 1 and
c3isysten variation 1, version 2.

main oloughln vgv c3i-system-prototype c3iLsysteni
11
12

The vil command now shows that sensorinterface has versioned also. So c3i-system
variationl, version 2 contain sensor-interface variation 1, version 2. While c3iLsystem
variationl, versionl contains object sensor-interface variation 1, version 1. Further
decomposition shows c3i-system.sensorinterface variation 1, version 2 is made up of
preparesensortrack variation 1, version 1 and analyzesensor_data variation 1, version 2.
This reflects the changes made in the graphic editor.

main oloughln vll c3i-system-prototype c3isystem 1 2
commsinterface 1 1
commslinks 11
navigation-system 1 1
sensors 1 1
trackdatabase_nan-er 1 1
userinterface 1 1
weapons-interface 1 1
weapons-systems 1 1
sensorinterface 1 2

main oloughln vii c3i-system-prototype c3i-system.sensorinterface 1 2
prepare-sensortrack 1 1
analyze-sensordata 1 2

Screen 4 shows a modification to the atomic object preparesensortrack variation I,
version 1. When reinserted into the database, this object and its parents up to and including
the root object will version. This is demonstrated with the following commands.
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grpiv..editor TT
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0

SCREEN 4. c3i system.sensor interface, Variation 1, Version 3

main oloughln vgv c3i-system-prototype c3isystem
11
12
13

There are now 3 version of variation I of object c3i-system in the database.

c3isystem variation 1, version 3 contains the following objects.

main oloughin vll c3i-system-prototype c3i-system 1 3

comms interface I 1
comms links 11
navigation-system 1 1
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sensors 11
trackdatabasemanager 1 1
userinterface 1 1
weaponsinterface 1 1
weapons-systems 1 1
sensorinterface 1 3

The object analyze-sensordata variation 1, version 2 was not effected by the
versioning of prepare sensortrack variation 1, version 1 because it is not in the direct path
between prepare-sensortrack variation 1, version 1 and the root obje,.t. In this example
c3i_system.sensorinterface.prepare-sensor-data, c3i-system.sensorinterface and
c3iLsystem all version.

main oloughln vUi c3i-system-prototype c3i-system.sensorinterface 1 3
analyze-sensordata 1 2
prepare-sensortrack 1 2

In this next example c3iLsystem variation 1, version 2 was retrieved from the database.
Using the graphic editor sensorinterface was decomposed and then the
prepare sensortrack object was decomposed. Upon reinsertion of prepare-sensortrack a
new object was created and prepare.sensor track became a composite object containing
the new objects constructed with the graphic editor. Screen 5 shows the new
prepare sensor _track object created. As before each parent of the new object versioned.
Because prepare sensortrack variation 1, version 1 was modified and
prepare sensortrack variation 1, version 2 already exists a new variation was created. This
happened to each parent because a parent object with a greater version number already
existed. The following commands show the new variations created because of the
modification of prepare-sensortrack variation 1, version 1.

main oloughln vil c31-system-prototype c3i-system 2 1
commsinterface 1 1
commslinks 1 1
navigation-system 1 1
sensors I I
trackdatabasemanager 1 1
userinterface 1 1
weapons_interface 1 1
weapons-systems 1 1
sensorinterface 2 1
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main oloughln vii c3i-system-prototype c3i-system.sensorinterface 2 1
analyze-sensordata 1 2
prepare-sensor_track 2 1

main oloughln vlI c3isystem-prototype
c3i-system.sensor interface.preparesensortrack 2 1

bubble_- 11
bubble_2 11

r 9fi vaphiceditoir

c3i-eVst~a.sar4w-Iterfece.pr~epar...anmworL a

ProttULp. Edit Font Pattarn FgUnlor UColor Rlign Option

Select

nUrlift n

flodift q

Streams

Const~rainLa C

Decm~s 0

Cow t. dataOS""

Label T s ( brbbit_ t sensor

hET Eda~t. ]track

LAL-nlC¶ L

0.

SCREEN 5. c3i-system.sensor_interface,. prepare-sensor-t rack
Variation 2, Version I

The object prepare -sensor -track variation 2, version 1 contains the objects bubble_1
and bubble_2, both of which are variation 1, version 1. In this example a new level is
created causing the parent objects to version and create new versions. alternate paths of
development, because versions of a higher number existed on the same variation.
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C. TEST SHELL SCRIPT.

#!/usr/local/bin/tcsh
echo "START COMMAND LINE TEST"
echo
echo
echo "main oloughln pip c3i-system-prototype 'Michael D. O'Loughlin' descp"
main oloughln pip c3i-system-prototype "Michael D. O'Loughlin" descp
echo
echo
echo "main oloughln pin"
main oloughln pin
echo
echo
echo "main oloughln p1l"
main oloughln pll
echo
echo
echo "main oloughln pgd c3i-system-prototype
main oloughln pgd c31-system-prototype
echo
echo
echo "main oloughln pud c3i-system funcdescription"
main oloughln pud c3isystem-prototype func-description
echo
echo
echo "main oloughln pgd c3iLsystem-prototype"
main oloughln pgd c3i-system-prototype
echo
echo
echo "main oloughln prd c3i-system-prototype
main oloughin prd c3i-system-prototype
echo
echo
echo "main oloughln pgl c3iLsystem-prototype"
main oloughln pgl c3i-system-prototype
echo
echo
echo "main oloughln pul c3i-system-prototype 'Larry Williamson'
main oloughin pul c3i-system-prototype "Larry Williamson"
echo
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echo
echo "main oloughin pgl c3i-system-prototype"
main oloughin pgl c3i-system-prototype
echo
echo
echo "main oloughin pds c3L-system-prototype"
main oloughin pds c3i-systemnprototype
echo
echo
#-x-x-x-x-x- x-x-x-x-x-x-x-x-x'-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-

x-x-x-x-x-.

echo "main oloughin cic c3i-system-prototype c3i-config-I 'Michael D.
O'Loughlin' descp "

main oloughin cic c3i-system-prototype c3i-configAI "Michael D. O'Loughlin"
descp

echo
echo
echo "main oloughin cln c3i_system~prototype"
main oloughin cln c3i-svstem-prototype
echo
echo
echo "main olvzghln cda c3iLsystem-prototype c3i-config-I
main oloughin cda c3i-system-prototype c3i-configAI
echo
echo
echo "main oloughin cgm c3i-system-prototype c3i-config-I
main oloughin cgm c3i-system-prototype c3i-config-j
echo
echo
echo "main oloughin cgd c3i-system-prototype c3i-config-j
main oloughin cgd c3i-system-prototype c3i-config-I
echo
echo
echo "main oloughin cum c3iLsystem-prototype c3i-config-I 'Marty

Shoppenheimer'"
main oloughin cum c3i-system-prototype c3isconfig-j "Marty Shoppenheimer"
echo
echo
echo "main oloughin cgm c3L-system-prototype c3i-config-I
main oloughin cgm c3i-system-prototype c3i-config-9
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echo
echo
echo "main oloughin cud c3L-system-prototype c3i-config-I func-description"
main oloughin cud c3iLsystem-prototype c 3ic onfig-I func-description
echo
echo
echo "main oloughin cgd c3i-system-prototype c3i-config-j
main oloughin cgd c3i-system-prototype c3i-config-j
echo
echo
echo "main oloughin cpl c3L-system-prototype c3L-config-I 'This is the first Post to

c3i-system Log'
main oloughin cpl c3i-system-prototype c3i-config-I "This is the first Post to

c3L-system Log"
echo
echo
echo "main oloughin cgl c3i-system-prototype c3i-config-I
main oloughin cgl c3L-system-prototype c3i-config9I
echo
echo
echo "main oloughin cpl c3i-system-prototype c3i-config_1 'This is the second Post

to c3i-config-I Log'
main oloughin cpl c3i-system-protot)ype c3i-configAI -This is the second Post to

c3iLconfig-I Log"
echo
echo
echo "main oloughin cgl c3i-system-prototpe c3i-config I
main oloughin cgl c3i-system-prototype c3iLconfig- 1
echo
echo
echo "main oloughin cln c3i-system-prototype"
main oloughin cln c3i-system-prototype
echo
echo
echo "main oloughin cds c3i-system-prototype c3i-config-I
main oloughin cds c3i-system-prototype c3i-config-I
echo
echo
#-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-

x-x-x-x-x-
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echo "main oloughin vaa c3i-system-prototype c3L-system"
main oloughin vaa c3i-system-prototype c3i-system
echo
echo
echo "main oloughin p11"
main oloughin p11
echo
echo
echo "main oloughin vlo c3i-system-prototype c3i-system"
main oloughin vio c3i-system-prototype c3i-system
echo
echo
echo "main oloughin vii c3i-system-prototype c3L-system"
main oloughin vii c3L-system-prototype c3L-system
echo
echo
echo "main oloughin vlo c3i-system-prototype c3i-system.comms interface"
main oloughin vlo c3i-system-prototype c3i-system.comms-inter-face
echo
echo
echo "main oloughin vii c3i-system-prototyrpe c3i-system.comrns -inter-face
main oloughin vii c3L-system-prototNpe c3i-svstem.comms-interface
echo
echo
echo -~main oloughin vlo c3i-system-prototype

c3i-system.comms-interface.convert-to-text-file"
main oloughin vlo c3i-system-prototype

c3i-system.comms-interface.convert-to-text-file
echo
echo
echo 44main oloughin VII c3i-system-prototype

c3i-system.comms interface.convert to text Hie"
main oloughin VII c3i-system-prototype

c3i-system.comms interface.convert-to-text-fiie
echo
echo
echo "main oloughin cao c3i-systempootp cionig9I c3i system 1 1

main oloughin cao c3i-system-prototype c3i-config~l c3i-system 1 1
echo
echo
echo "main oloughin dlo c3i-system-prototype c3iLconfig-
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main oloughin clo c3i-system-prototype c3i-config- 1
echo
echo
echo "main oloughin cll c3i-system-prototype c3i-config-I
main oloughin cli c3i-systemnprototype c3i_configjl
echo
echo
echo "main oloughin cdt c3i-system-prototype c3i-config- I w"
main oloughin cdt c3i-systemnprototype c3i-config-I w
echo
echo
#-- xxx-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x*-x-x

x-x-x-x-x-

echo "main oloughin vds c3i-systemnprototype c3i-system 1 1
main oloughin vds c3i-systemnprototype c3i-systemn 1 1
echo
echo
echo "main oloughin vdd c3i-system -prototype c3i-system 1 I
main ,)loughln vdd c3i-system-prototyp c3system I 1
echo
echo
echo "main oloughin vgl c3i-system-prototype c3i-systemn 1 1
main oloughin vgi c3i-system-prototype c3i-system I I
echo
echo
echo "main oloughin vgv c3i-system-prototype c3L-system"
mai:, oloughin vgv c3i-system-prototype c3iLsystemn
echo
ech..
echo "main oloughin vud c3i-system-prototype c3i-systemn descp 1 1
maii, oloughin vud c3i-system-prototype c3L-system descp I 1
echc
echo
echo "main oloughin vgd c3L-system-prototype c3i-system I I
main oloughin vgd c3i-system-prototype c3i-system I11
echo
echo
echo "main oloughin vgp c3i-system-prototype c3i-systemn 1 1
#main oloughin vgp c3i-systemnprototype c3i-system 1 1
echo
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echo
echo "main oloughin vgg c3L-system-prototype c3i-system 1 1
#mnain oloughin vgg c3i-system-prototype c3i-system 1 1
echo
echo
echo "main oloughin vgi c3i-system-prototype c3i-system I I
main oloughin vgi c3i-system-prototype c3i-system 1 1
echo
echo
echo "main oloughin vgc c3i-system-prototype c3i-system I I
main oloughin vgc c3i-system-prototype c3i-system I I
echo
echo
echo "main oloughin caa c3i-system-prototype c3i-config-j
main oloughin cdt c3i-system-prototype c3i-config-I
echo
echo
echo -END COMMAND LINE TEST"
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APPENDIX D

A. SOURCE CODE.
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H File Header -------------------------------------------------------------
//

// Filename main.cxx

//SCCS ID :1.3
H Release No. 1
H/Date : 9/16/91

// Author : Garry Lewis
/H :Drew Dwyer

//.Modified by...: Michael D. O*Loughlin
l/.Modifications.: The modifications made to this module correspond to the
// modicications made to ............... as of ...........
H/ The modifications made to this module will ............

H/ The following operations were added or modified:

HI 1.
// 2.

II 3.
// 4.

// The above modifications were made on ...............

I/Compiler : Glockenspiel C++ 2.1
//

H End header comments ----------------------------------------- -----------

// SCCS ID follows: will compile to place date/time stamp in

H object file

static char mainSccsld[] = "'@(#)main.cxx 1.3\19/16/91":

I/Interface Dependencies ---------------------------------------------------

//

#define DEBUG

#include "debug.h*'

#ifndef _DDBDEFINES_H

#include "ddbdefines.h"
#endif

#include "MyString.h"

#include <Object.h>
#include <Transaction.h>

#include <Directory.h>

#include <GlobalEntities.h>
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#include <Database.h>
#include <LiS~h>
#include <stream.hxx>

#include <stdlib.h>
#include <stddef.h>
#include <string.h>
#include <ctype.h>

#ifndef__VOBJECTFUNCH
#include -vobjectfunc.h-
#endif

#ifndef_-EVALUATIONH
#include "evaluation.h"
#endif

#ifndef_-PROTFUNCH
#include "Protfunc.h"
#endif

#ifndef__CONFFUNCH
#include '"conffunc.h*'
#endif

HI End Interface Dependencies------- -------------

Type *VOBJECTLOTnpe:
Type *THRXJEjD)OType:,
Type *COM$JPONN'7_OType:
Type *ThXT_OBJEC'TOType;
Type *PROTOTYPE-OType-.
Type *CONFIGUTRATION-OType*.
Type *DDB..QType;

Directory *prototype dir = (Directory*)O;
Directory *ddbRoot~ir = (Directory*)O;,
List *myJ~rototypeList = (List*)O;
char *databasnamne = (char *)O.
char *userPtr = (char *)O;
char *dirNamePtr = (char *)O.,
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void initializejtypes(void);
void setUpDirectory(char *, char*)

int main(int argc. char *argvg)

FTRACER("main". "DDBCAPS.Iog". 1):
dirNamePtr = getenvC'PROTOTYPE");
userPtr = getenv("USER'):,
Boolean done=FALSE;
int menu-option=O;,

ifstreamn inFile:,

char *functiOn-tag:

int number arguments;
int run = 0;

if (argv[l])

database-name =new charijstrlen(argv[1)+l1];
strcpy(database-namne~argv[ 11).

if (argv[2])

function-tag = new char[strlen(argv[21)+11]:
strcpy(function-tag, argv[2]);

number-arguments = argc - 3;
II subtract the -design- "database" & "function-
II from the argument(s) we evaluate.

if (number-arguments < 0)

ceri << -<ERROR: Not enough arguments specified>\,n\n-
<< - Format for Usage: a\zM"

<<-" designdb dbasename function [argument. ...]\a\n-:

#I INSERT CODE TO CLOSE TRACER FILE
SETLMODE;
DESTROYTRACER,
exit( 1):
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if (OC open(database-name))

OC-transactionStartO;

initialize typeso;

setUpDirectory(argv[3iI. function...tag);

else

cerr << -<ERROR: Error attempting to open database
<<database-name

<<« --- > database does not exist in registry\nhtMif;

IINSERT CODE TO CLOSE TRACER FILE
SETLMODE,
DESTROYTRACER:
exit( I);

if (strlen(functionwtag)<3 11 strlen(funcrion~tag)>3)

cerr << -<ERROR: illegal function type--> <-~

«<function-tag << -> >\,n"-,

else

if (.function_tag[OI = 'P 1 function_ýtaglO]=&'p*)
run = evaluate-prototype-function(upper(function tag).

number-arguments):
else if (function-tag[lO == 'C' 11 function~tag[O]='c)

run=evaluate-configuration function(upper(function~tag).
number-aguments);

else if (functionjtag[O] == 'V 1 functionjtag[O]==V)
run = evaiuate..vobjectjunction(upper(functionjtag).

nurnber~arguments);,
else if (function-tag[OI == 'H 1 functionjtag[OI=='h')

run = evaluate-historicaljfunction(upper(functionjtag),
nurnber~argaments):

else

cerr << -<ERROR: illegal function type--> <-,

cerr << function~tag <<C> >\n-:
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switch (run)

case LISTPROTOTYPES:
list-protjfunc(number-arguments);
break;

case LONGLISTPROTOTYPES:
Iong-list-protjfunc(number-arguments):.
break;

case GET PROTOTYPE-LEADER:
get-prot-eader-func( number-arguments. argv [3]):
break;

case DUMPPROTOTYPESUMMARY:
dump-prot-summary-func( number-arguments. argv [3D:-
break:

case GET PROTOTYPE DESCRIPTION:
get..proi-escription-func(numberjirguments. argv[ 3]):
break:

case RETRIEVEPROTOTYPEDATE:
retrieve- prot-date-func( number..arguments. argv[3]):
breal':

case IINSERTPROTOTYPE:
insert~prot~func( number-arguments. argv[3 I.

argv[4]. argv[5]):

break-,
case UPDATEPROTOTYPELEADER:

update-protjleaderjfunc( number-arguments.

argv[31. argv[4]);
break:

case UPDATEPROTOTYPEDESC:
updateprotjlescjfunc(number-arguments,

argv[31, argv[4]):,
break:,

case UPDATE PROTOTYPE NAMEf:
updateprot-namejfunc(number..arguments.

argv[3J. argv[4]);
break;

case PROTOTYPEVARIATIONLIST:
listprot-variations(number..arguments):
break:
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case PROTOTYPE VERSION LIST:
list~prot-versions(number~arguments):,
break,

case PROTOTYPEVARANDVERLIST:
list..prot var and ver(number arguments):,
break;

case DUMP CONFIGURATION SUMMARY:
dump-conf-Summaryjfunc(number~arguments.

argvf3].argv[4]);
break;

case GETLATESTCONFIGURATION:
get-atestsconf-func(numberjirguments,

argv[3]),
break:

case ADDCONFIGURATIONOPERATORS:
add-conf-operatorsjfunc(number arguments.

argv[3]targv[4]):.
break:

case DUMPCON'FIGU'RATIONOPERA-TORS:
dump-confioperators-func(number-arizuments.

argv[3]x.argv(4] .argv[5]):
break;

case RELEASECONFIGURATIONLOCK:
release-conf-lock-func(number-jarguments.

argv[3].argv[4])-.
break;

case LONGLISTCONFIGUJRATIONOPERATORS:
Ion g- li st- onoperatorsfu nc (n umber..arg ume nts.

argv[3b~argv[41);
break:

case LISTCONFIGURATIONOPERATORS:
list-conf-Operatorsjfunc(numberjirguments,

argv[31.argv[4]);
break;

case LISTCONRIGURATION-DEFAULTOPERATOR:
list-conf-default-operatorjfunc(number-arguments.

argv[3]Largv[4]);
break:,

case LISTCONFIGURATIONS:
ii;t-conf-func(number-arguments. argv[3]);
bre-ak:

case UPDATECONFIGURATIONNAME:
update conf-name-func(nu~iit~er-arguments.
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argv[31. argv[4].
argv[51);

break;
case GETCONFIGURATIONDESCRIPTON:
getsconf...descjfunc(number-arguments,

argv[3], argv[4]);
break;

case INSERTCONFIGURATION:
insert-conf-func(nwnber-arguments. argv[3],

argv[4), argv[5]. argv[61);
break:

case UPDATE-CONFIGURATIONDESCRIPTON:
updatesconf-descjfunc(argv[3]. argv[4],

argv[5]);.
break--

case GETCONIFIGURATIONMANAGER:
getsconfiManagerjfunc(numbeT a~rguments.

argvl3]. argv[4l):
break:

case UPDATECONFIGURATIONMANAGER:
updatesconf-managerjfunc(number-arguments. argv[3].

argvl41. argv[5]):.
break:

case GETCO.NTIGURATIONDATE:
get-conlidate-func(numlxr-arguments.

argv[31. argv[4l);,
break;

case GETCONTFIGURATIONCHRANGED:

case POSTCONFIGURATIONLOG:
postsconfjlog-func(argvl3l. argv[4]. argv[5]);
break:

case GETCONFIGURATIONLOG:
get-confjlog~func(number arguments.

argv[3], argv[4]);
break;

case ATTACHOPERATOR:
attach-vobject-to-conf-func(number..arguments.

argv[j3] ,gv[4J.
argv[5]bargvf61bargv[7]),

break:
// ----X----------x-------------X --------X--------- x
I,
HI VOBJECT CASE STATEME.NTS
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H/
HI ----X-----------X ---------X ----------

case LISTOPERATORS:
list-operators-func(number...arguments.argv[3].

argv[41.argv[51,argv[61);,
break;

case GETVOBJECTDESCRIPTION:
get~yobject-desc-func(number..arguments argv[3],

argv[4]. argv[5]. argv[6]),
break;

case UPDATEVOBTECTDESCRIPTION:
updat&..vobject desc-func(number.&rguments.

argv[3], argv[4].
argv[5]. argv[61, argv[7]);

break:
case GETVOBJECTDATE:
get-vobject-date-func( number-arguments. argv[3].

argv[4]. argv[51. argv[61D:
break:

case GETVOBJECL-VERS IONS:
get-vobject-versions_func(number-arciuments.

argv[3]. argv[41);
break:

case GETVOBJECTLOCK:
get-vobject-lock-func(number-arguments.

argv[3], argv[4],
argv[5]. argv[6]);

break:,
case GETVOBJECTVERS ION:

get-vobject-version_funcO:
break:

case DUMPVOBJECTSUMMvARY:
dump..vobject-summary-func(number-arguments. argv[3].

argv[4], argv[5], argv[6]),
break-;

case GETVOBJECTPOSTSCRIPT:
get-vobject Hefieunc( number arguments, argvl 3].

argv[41. argv[5].argv[6 I).
break:

case GETVOBJECTGRAPH:
get~vobject-graphfile-func(numbeirarg~iments.argv [3].

argv[4]. argv[5bargvl6I):,
break:

77



case GET VOBJECT IMPLEMENTATION:
getivobjectjimpfile-func(number-aguments. argv[3].

argv[41. argv[5bargv[6]):
break:

case GETVOBJECTSPECIFICATION:
get-Vobject...specfile-unc(number-arguments. argv[31.

argv[4]. argv[5],argvI6]);
break;

case GET VOBJECT SOURCE:
get..yobject-sourcefile func(numnber...arguments,

argv[3]. argv[41.
argv[51.argvf 6]):

break:
case DUMPVOBJECTFILES:
dump-vobject-riles-func(number-arguments.

argv[3]. argv[4],
argv[5lbargv[61. argv[7]):

break,
case DUMPVOBJECTTREE:

dump..yobject-tree-func(,number-arguments. argv[3].
argv[+4]. argv[5]. argv[6]. argv[71):

break-,

case ADDNEWVARIATION:
add-new-variationjfunc(number-arguments.

argvli3].argv[4].
argv[5] .argv[6]):,

break;

case RELEASEOPERATORLOCK:
release-operator-lock-func(numberjirguments.

argv[31.argv[4].
argv[5],argv[61);

break:
case RELEASESUBTREELOCK:
release-subtree-lock-func(number-arguments.

argvl3],argv[41.
argv[51 .argv[6]):

break;
case LONGLISTOPERATORS:

Iong-list-Operators-func(number-arguments.argv(31.
argvf41barg~v f5]ar~gv[61);

break:
case LONG_-L ISTC HILDREN:
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longjist-children_func(number _arguments,argv[3].
argv[4],argv[51);

break;

case LONGLISTPARENTS:

long.list-parents-func(numberarguments,argv[3],

argv[4],argv[5]. argv[6]):

break:
case ERRORINEVALUATION:

cerr << "<ERROR: Error returned from evaluation"
<< ' function>\n";

break;

case HISTORICALTRAIL:
historicaltrail(number-arguments~argv[3],

argv[4].argv[5], argv[61);

break:

default:

cerr << "<ERROR: Unknown error with function
<< -" call..switch (run) ... >\n";

H/INSERT CODE TO CLOSE TRACER FILE

SETLMODE:
SETLMODE:
DESTROYTRACER:
exit(l1);

OCtransactionCommit);
OC-close(database-name);

/* 1-27-92 cerr << "'nnDesign Database
<< -v1.1 Copyright 199 1(c) WP.D.A.L.G Inc.\zn\n-": */

H INSERT CODE TO CLOSE TRACER FILE
DESTROYTRACER:
exit(O);

HI--------------------------------------------
H END OF MAIN
//

HI--------------------------------------------

void initialize-tvpes(void)
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THREDO pe=-(Type *)OC-lookup("THREAD-):
COMIPONENTLOType=(Type *)OCIookup(-COMPONENT');
VOBJECT_-OType=(Type *)OCJookup("VOBJECT').,

TEXTOBJECT_)Type=(Type *)OC -lookupl"TEXTOBJECT"');
PROTOTYPEOType=(Type *)OC~lookup("PROTOTYPEFP);
CONFIGURATIONOType = (Type *)OCIookup("CONFIGUJAION*);
DDB..OType = (Type *)OCjookup("DDB"):,

void setUpDirectory(char *protJamne, char *funfc tag)

ddbRootDir = (Directory *) OC-lookup(DESIGNDATABASE DIRECTORY):

if(ddbRootDir)

OC..setWorkingDirectory(ddbRootDir):,
myPrototypeL-ist = (List *) OCjookup(PROTOTYPELIST);

else

ddbRootDir =new Directorv(DESIGNDATA-BASEDIRECTORY):
ddbRootDir ->putObje.a O:
OC-setWorkingDirectory(ddbRootDir);.
myPrototype List = new List(OCýstring.PROTOTYPELIST):
myPrototypeL-ist -> putObjectO;

char *yourDirChoice:
if ((strcmp(func tag. LISTPROTOTYPEJJ-PC) == 0) 11

(strcmp(func-tag. LIST-PROTOTYPE-LC) == 0) 11

(strcmp(func-tag. LONGLIST_PROTOTYPELC) =0) 11

(strcmp(func-jag. LONGLISTPROTOTYPEJJPC) = 0) 11

(strcmp(func-tag. PROTOTYPELISTVARIATION-LC) == 0) 11

(strcmpffunc-tag. PROTOTYPELISTVARIATIONUPC) == 0) 11

(strcmp(funcjtag. PROTOTYPE_LIST_VERSION_.LC) == 0) 11

(strcmp(func-jag, PROTOTYPELIST_VERSIONJJP) == 0) 11

(strcmp(func-jag. PROTOTYPELIST_ALLLC) ==0) 11

(strcmp(funcjtag, PROTOTYPELJSTALLUPC) ==0))

return;

else
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yourDirChoice = (char*)(My-String(protName) + MvStringC(..dir")),

prototype--ir = (Directory *)OCjIookup(yourDirChoice);

if ((!(strcmp(funcjtagINSERTPROTOTYPE_UJPC))=O) &&
(!(strcmp(func-jagINSERTPROTOTYPE..LC))=O) &&
(!(prototype...dir)))

cerr << "<ERROR: Prototype -«<protNarne
«<" not found>\n"

«< <Did you remember to run
<<«INSERT PROTOTYPE first?>\n":,

OC-transactionCommito;
OCclose(database-namne):

fl/INSERT CODE TO CLOSE TRACER FILE
exit(O):

if (!prototype~dir)

prototype...dir =new Directory(yourDirChoice):
prototype-dir->putObjecto;
if (!prototy.pe~dir)
cerr << "Did not setup database directorv\,n":.

OC-setWorkingDirectory(prototy-peAdir):.

else

OC-setWorkingDirectory(prototy-pe-dir);



//File Header .............................................- . -------------

I... . ......°:
//.Filename ...... : component.h
//Date 9/16/91

H Author : Garry Lewis
// : Drew Dwyer
H Modified by : Michael D. O'Loughlin
H/Date : 6/18/92
H Modifications : Extensive modifications have been conducted on almost all of the

/* original code written by Dwyer and Lewis. Every function that
accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in

some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive
changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

//Compiler : Glockenspiel C++ 2.1
//

H End header comments -----------------------------------------------------

#ifndef _COMPONENT_H

#define _COMPONENT_H

// SCCS ID follows: will compile to place date/time stamp in

H object file

static char COMPONENT-h Sccsld[] = '@(#)component.h 13.\9/16/91"U:

H Contents ----------------------------------------------------

//
H COMPONENT
//

//Description
//

// Defines class COMPONENT.
I-

#/End ---------------------------------------------------------

I/Implementation Dependencies ---------------------------------
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#include <Tvpe.h>
#include <LisLh>
#include <Reference.h>

#include "ReferenceMacros.h"
#include <stream.hxx>

#/End Implementation Dependencies ------......................

# Interface Dependencies --------------------------------------

#ifndef _TEXTOBJECTH

#include -text-object.h-
#endif

//End ---------------------------------------------------------

TypeCheckReference(TextObjDictReference, Reference. List):

//Class//

class COMPONENT: public Object

private:

TextObjDictReference text-object-list:

public:

COMPONENTO;
COMPONENT(APL *theAPL);
virtual void Destroy(Boolean abort = FALSE);
virtual Type *getDirectType0;
void getComponentNamesO:

Boolean getComponentSource(char*);
void addTextObject(TEXT OBJECT *);

Boolean getPSfile(char*):

Boolean getGRAPHfile(char*):
Boolean getSPECfide(char*):

Boolean getIMffile(char*):
Boolean getSOURCEfile(char*):

char *getTEXTPtr(char*);

--COMPONENTO I Destroy(FALSE): 1:
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// Description --------------------------------------------------
//
// Defines an COMPONENT class. The class COMPONENT is a derived

// class of Object.

f-
# Constructor
//
II COMPONENT
/-

// Constructs an COMPONENT object
//

// COMPONENT --APL
fl
fl ONTOS required constructor
//
//Public Members
1/

// Destroy
//

// ONTOS heap mangagement method.
//

// getDirectType
/-

// Return the ONTOS Type of class COMPONENT.
//

// getComponentNames
/-
// Display the file names of the file contained in the COMPONENT node

//
// getComponentSource
//

// Output the contents of an COMPONENT node to files.
I-

// addTextObject
/-

// Inserts a text-object into the COMPONENT node.

// getPSfile
//

// Output the .ps file contained in the COMPONENT node.
//

// getGRAPHfile
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I-

// Output the .graph file contained in the COMPONENT node.
/-

#/ getSPECfile
//

#/ Output the .spec file contained in the COMPONENT node.
//

#/ getlMPf'le

//
// Output the .imp file contained in the COMPONENT node.

//
// getSOURCEfile
I-

// Output the .a file contained in the COMPONENT node.
//

II --COMPONENT
I-

II Destructor for the COMPONENT class.
//

/End ----------------------------------------------------------

#endif H /COMPONENT_H
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// File Header -------------------------------------------------------------

# ............... :
//.Filename ...... : component.cxx

H/Date : 9/16/91
H Author : Garry Lewis

// :Drew Dwyer
H Modified by : Michael D. O'Loughlin
//Date : 6/18/92

/ Modifications: Extensive modifications have been conducted on almost all of the

original code written by Dwyer and Lewis. Every function that
accesses an attribute of an object or the entire object has had

to be modified. The original code is not even recognizable in

some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual

modification has not been documented. Because of the massive

changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

/Compiler Glockenspiel C++ 2.1
//

H End header comments -----------------------------------------------------

//SCCS ID follows: will compile to place date/time stamp in

//object file

static char COMPONENT cxx Sccsld[I] = "'@(#)component.cxx 1.3"x9/16/91":

// Contents ----------------------------------------------------

//
II COMPONENT: :COMPONENT ONTOS constructor

// COMPONENT::COMPONENT constructor

// COMPONENT: :getDirectType
II COMPONENT::Destroy

// COMPONENT::getComponentNames

II COMPONENT::getComponentSource
II COMPONENT::addTextObject

// COMPONENT::getPSfile

// COMPONENT: :getGRAPHfile
II COMPONENT::getSPECfile

// COMPONENT::getlMPfile
II COMPONENT::getSOURCEfile
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H-
H Description

//
// Implementation of class COMPONENT member functions.

I/En
H/E nd ---------------------------------------------------------

H TURN DEBUG-TRACE ON OR OFF

#define DEBUG

#include "debug.h"

//Implementation Dependencies ---------------------------------
#ifndef DDBDEFINES_H

#include -ddbdefines.h"
#endif

#include <Object.h>
#include <GlobalEntities.h>

extern "C--"
I
#include <strings.h>
I

#ifndef TRACER_H

#include "tracer.h-
#endif

#ifndef _COMPON-ENT_H

#include "component.h"
#endif

// End Implementation Dependencies -------------.---------------

extern Type *COMPONENT_OType:

extern Type *TEXTOBJECTOType;

H ONTOS required constructor /
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COMPONENT: :COMPONENT(APL *theAPL):(theAPL)

I:

IIConstructor//

COMPONENT: :COMPONENT0

fl Sum m ary -----------------------------------------------------
//

// Constructs a persistent COMPONENT object.
//

flParameter
//

// None

//
// Functional description

//
// Creates a list to hold text objects. then reset a reference
// to point to the list.
//
/ E n d ---------------------------------------------------------

II n
initDirectType( COMPONENTOType):

List *newTextObjList = new ListJTEXTOBJECTOType):
newTextObjList -> putObjectO:
textobject list.Reset(newTextObjList, this)"
putObjectO;

I:

//End Constructor COMPONENT::COMPONENT//

H Member Function /

Type *COMPONENT::getDirectType0

H Sum m ary -----------------------------------------------------

// returns the ONTOS Type for the COMPONENT class.

H
/ Return value
If
I/ A pointer to an ONTOS Type.

//
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H E nd ---------------------------------------------------------
II n

return COMPONENT_OType;

//End Member Function COMPONENT::getDirectType #

S//Member Function H

void COMPONENT::Destroy(Boolean aborted)

if(aborted)

Object::Destroy(aborted):

H/End Member Function COMPONENT:: Destroy -----------------------------

// Member Function /

void COMPONENT::getComponentNames()

// Summary -----------------------------------------------------
//

H/ Displays the name of each component in an COMPONENT object.
//

//Parameter
//

/H None

H-
H Functional description

//
// We get a pointer to the list and then create an iterator
// for the list. We iterate over each text object and

/H display the contents of the name field.
//
//

H End ---------------------------------------------------------

List *my list = (List*)text-objectlist.Binding(this);

Listiterator myiterator(my-list);
TEXTOBJECT *thetextobject;
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while(myjiterator.moreDatao)

thejtext~object =(TEXT-OBJECT*)(Entity* )my-iteratoro,
the-text-object -> displayFileNameo,

IIEnd Member Function COMIPONENT::getComponentNames ---------

IIMember Function II

Boolean COMIPONENT::getComponentSource(char *fileMode)

List *mv -list = (List*)text-object-list.Binding(this):,
ListIterator my-iteraror(myjlist):
TEXTOBJECT *the-text-object:
Boolean write-failed = FALSE;
while(myjiterator.moreDataO)

thejtext..object = (TEXTOBJECT* )(Entitv* )mvjiteratoro:
if (!the_text-object -> rebuildTextFile(file Mode))
write-failed = TRUE:

if (write-failed)
return FAILED;

else
return SUCCESS;

HI End Member Function COMIPONENT::getComponentSource --------

HI Member Function HI

void COMPONENT:: addTextObject(TEXT-OBJECT *my-texL object)

List *my-list = (List*)text~object-list.Binding(this):
my-list ->Insert (m y-ext-Object):
my-list ->putObjecto:,

putObjecto:

HI End Member Function COMPONENT::addTextObject-----------
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HI Member Function HI

Boolean COMPONENT:: getPSfile(char *fileMode)

List *mny-list = (List*)text-object~list.Binding(this);
Listlterator my..jterator(mv_list);

while(myjiterator.moreDatao)

TEXTOBJECT *tile-text-object =(TEXTI)BJECT*)(Entity*)mv-iteratoro:
char *the-file-name = the-text-object->getFileNameo;
the file name=( the fi~le-name +

(strlen(the-text-object->getFileNameo)-LENGTHPSEXT));,
if(strcmp(the-file-name.PSEXT)=O)

if (thejtext-object->rebuildTextFile(file~iode)):
return SUCCESS:

IIEnd Member Function COMPONENT::getPSf-le------------------

IIMember Function //

Boolean COM4PO.NENT::getSPECf-ile(char *fileMode)

List *mvy-list =(List* )text-object-jist.Binding( this);,
Listlterator my-iterator(mv_list);
while(mvy-iterator.more Datao)

TEXTOBJECT *the-text...object = (TEXT OBJECT*)(Enfitv*)mv iteratorO:
char *the file-name = the-text-object->getFileNameo;
the file-name=(the file name +

(strlen(the_text -object->getFileNameO)-LENGTHSPECEXT)):
if(strcmp(the-file-name.SPECQEXT)==-O)

if (the-text-Object->rebuildTextFile(file Mode))
return SUCCESS:

else
* return FAILED;
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HI End Member Function COM1PONENT::getSPECfile -----------

HI Member Function // #

Boolean COMPONENT::getGRAPHfile(char *fileMode)

List *mny-list = (List* )text..objectjlist.Binding(this);
ListIterator myjiterator(myjlist);
while(myjiterator.moreDatao)

TEXTOBJECT *the-text-object = (TEXTOBJECT*h(Entiry*)myjiteratorO:
char *the-file-name = thetext-Object->getFileNameo:
the-file-name=(thefile name +

(strien(thejtext-object->getFileNameo)-LENGTHGRAPH_EXT))-.
if(strcmp(the-ile-name.GRAPHEXT)==O)

if (the-text-object->rebuildTextFile( file Mode))
return SUCCESS:

else
return FAILED:

IfEnd Member Function COM4PONENT:: getGRAPHfile------------

1/Member Function HI

Boolean COM[PONENT::getlM1Pfide(char *fileMode)

List *mny-list = (List*)text-object..list.Binding(this):
Listlterator my-iterator(myjlist);
while(myjiterator.moreDatao)

TEXT_OBJECT *the_text...ohject = (TEXTOBJECT*~)(Entity*)my-iteratoro:
char *the-file-name = thejtextobject->getFileNarneo;
the-file-nanie=(the-ile-narne +

(strlen(the-text-object->getFileNameo)-LENGTH_IMP..EXT));
if(strcmp(the-file-narne.IMP-EXT)==O)

if (the-te xt-object->rebuildTextFile( file Mode))
return SUCCESS:
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else
return FARLED;

H/End Member Function COMPONENT::getIM~fie -----------------

H/ Member Function HI

Boolean COMPONENT::getSOIJRCEfile(char *fileMode)

List *my-list = (List*)text~objectjfist.Binding(this),
Listlterator my-iterator(my-list):
while(myjiterator.moreDatao)

TEXTOBJECT *the -text~object =(TEFXTLOBJECT*)(Entity*)mvyiteratorO:
char *the-file-name = the-textrobject->getFileNameo:
the-file_name=(the file-name +

(strlen( thejtext..object->getFileName( )-LENGTHSOU'RCEENT)):
if(strcmp(the-file-namne SOURCEEXT)==O)

if (the-text-object->rebuildTexr.File(fileMode0)
return SUCCESS:

else
return FAILED:

//End Member Function COMPONENT:: getSOURCEfile -----------

char *COMPONNT::getTEXTPtr(char *TextTy.pe)

List *my-list = (List*)text..object~list.Binding(this);
Listlterator my-iterator(myjlist);
while(my-iterator.moreDatao)

TEXT-.OBJECT *the_text~object = (TEXTLOBJECT*)(Entitv*)myjite-atorO:
char *the-file-name = the-text-object->getFileNameo;
char *the-file=(the-file-name +

(strlen(thejtext~object->getFileNameO)- (strien(TexiType)))):
if(strcmp(the-file.TextTvpe)=O)
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return the-text-object->texto:

return (char *)0:

//End Member Function COMPONENT::getSPECfile ----------------------
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H File H eader ................................................... ---------

# .............. °.:

//.Filename ...... : conffunc.h
H Date : 9/16/91

// Author : Garry Lewis
H : Drew Dwyer
#/Modified by : Michael D. O'Loughlin
// Date : 6/18/92

H Modifications : Extensive modifications have been conducted on almost all of the
/* original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual

modification has not been documented. Because of the massive
changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

//Compiler Glockenspiel C++ 2.1
//

H/End header comments -----------------------------------------------------

#ifndef _CONFFUNCH
#define _CONFFUNCH

#ifndef _CONFIGURATIONH
#include "configuration.h"

#endif

// SCCS ID follows: will compile to place date/time stamp in

H object file

static char conffunch_Sccsld[] = "@(#)conffunc.h 1.3\,9/16/91";

//Contents -----------------------------------------------------

ll Prototypes for functions related to manipulating
// configurations.
/-

// End -------------------------------------------------------
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void list_conf func(int, char *);
void dump-confisummary_func(int.char *.char *);
void getlatestconfjfunc(int. char *);
void attach-vobject-to-conf_func(int.char *. char *, char *, char * char *);

void update conf.name func(int, char*, char*, char*);
void getconfdescfunc(int, char*, char*);
void insert-conffunc(int, char*. char*, char*, char*);
void update._confdesc_func(char*. char*, char*);
void get.conf_managerjunc(int, char*, char*);
void updateconf manager.func(int, char*, char*.char*);
void get-confdatejfunc(int, char*. char*);
void post conflog.func(char*, char*. char*);
void get-conf log_func(int, char*. char*);
//void dump-conf-operators-func(int.char *.char
void dump-conf operators-func(int.char *.char *.char *):
void add confoperators_func(int,char *,char *);

void releaseconflock-func(int.char *.char *):
void long list-conf operators-func(int.char *.char *):
void list conf operators-func(int.char *.char *):
void listconfrdefault-operator_func(intchar *.char *):
CONFIGURATION* getConfiguration(char*. char*):
H Description ---------------------------------------------------
//

// listconffunc
//

// Provides a list of configurations associated with a
// designated prototype.
/-

// dump.conf_.summaryjfunc
/-
// Provides summary information of a configuration to
// to include: creation date, manager, version number and
// default VOBJECT name. and a description.
//

// get latestconfjfunc
H-
// Provides the name of the most recently added configuration.

/-
// attach-vobjectto_conf_func
//

// Attaches an instance of the VOBJECT class to a configuration.
//

// update-confnamefunc
//
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// Changes the name of a designated configuration.
//

// getconfdescfunc

//
// Provides a description of the designated configuration.
/-

// insertconffunc

/H
// Creates a new configuration and binds it to a particular

// prototype.
I-

// update conf_descfunc

/-
// Updates the description text of a designated configuration.
//

H/ getsconf-managerfunc

/-
// Provides a configuration manager's name.
//

/I update_confmanager_func
//

// Changes a configuration manager's name.
//

// getsconf-datefunc
//

// Provides the creation date of a given configuration.
//

// post-conflog-func
/-
/H Adds a timestamped log entry (translated char string)

// to a configuration.
/-

// getsconfilogjfunc

//
// Provides the text of a configuration log.
I-

// dumpconfoperators-func
/-

// Write a copy of the operators in a designated configuration

// to disk.
/-

// add-confoperators-func
//

// Add operator from disk to a particular configuration in the
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// database.
/-

// releaseconflockfunc
//

// Provide a method to release locked operators in a given

// configuration.
//

// long list conf operators func
//

II List all the children's names and version numbers of a

// given configuration.

// listsconfoperatorsfunc
'I

// List the immediate children's name and version number of

// a given configuration.
//

// Listconf-default-operatorfunc
//

// Provides the name and version number of the default VOBJECT
I/ assigned to the configuration.
//
H End Description --------------------------------------------------

#endif // _CONFFUNC_H

// File Header -------------------------------------------------------------
# ............... :
//.Filename ...... : conffunc.cxx

H Date 9/16/91
/ Author : Garry Lewis
/H Drew Dwyer
// Modified by : Michael D. O'Loughin
I/Date : 6/18/92
/ Modifications: Extensive modifications have been conducted on almost all of the
/* original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive
changes required I discarded a lot of obsolete code and build a
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new system on the base Dwyer and Lewis had established.

*/

/Compiler : Glockenspiel C++ 2.1
//

H End header comments -----------------------------------------------------

// SCCS ID follows: will compile to place date/time stamp in
//object file

static char conffunccxxSccsld[] = "@(#)conffunc.cxx l.3\t9/l6/91'-:

//Contents -----------------------------------------------------

// list_conffunc
// dump-conf-summaryfunc

/I getlatestconffunc
// attach-vobject-to-conffunc

II update-conf namefunc
// get-confdesc func

// insert-conffunc

II update_confdesc func
// getconf_manacer func

// update_confmanagerfunc
// get_confdatefunc
// post-conf-log-func
// get-confjlog-func
// dump-conf__operatorsjfunc

/H addconf operators_func
// releaseconflock func
// long-list-conf-operators-func

// list-confoperatorsfunc

H/ listconf_default operatorfunc

// End -------------------------------------------------------

//Implementation Dependencies ---------------------------------------

//TURN ON TRACE-DEBUG
#define DEBUG
#include "debug.h"
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#include <stream.hxx>
#include <Directory.h>
#include 'My..String.h-

extern "C--"

#include <sys/rime.h>
#include <sysAypes.h>
#include <stdlib.h>

#ifndef_-DIRECTORYH
#include "directory.h"
#endif

#ifndef __TREEH
#include -tree.h-
#endif

#ifndef_-TREENODEH
#include -treenode.h"
#endif

#ifndef__PROTOTYPEH
#inchide "prototype.h*'
#endif

#ifndef_-THREADH
#include -thread.h'
#endif

#ifndef_-CONFIGURATIONH
#include "configuration.h"
#endif

#ifndef__CONFFUTNC.H
#include "conffunc.h"
#endif

#ifndef_-VOBJECTFUTNC_H
#include "vobjectfunc.h'
#eridif

#ifndef__DDBDEFINESH
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#include -ddbdefines.h-
#endif

PROTOTYPE *protoPtr;
CONIFIGURATION *coflfigurtjop.PtJ:,
extent THREAD *threadPtJ.

1/End Implementation Dependencies----------------------------

ifstreamn inputfile:

void list-conf func(int number-arguments, char *rglI)

TRACERC'fist-conf-func-):
char* protorvpe-name = (char*) (Mv String(arglI) + MNvString(PROTOTYPEEXT)):

switch (number-arguments)

case 1:
protoPtr =(PROTOTYPE* )OC-Iookup prototy e name):
protoPtr -> IistConfigurationso:
break:

case 3:
default:

cerr << *<ERROR: extra arguments in list configurations>\n':-

void dump-conf-summary-func(int number-arguments. char *are 1. char *arg2)

TPRACER("dump..conf-summary-func'*):
configurationPtr = getConFiguration(arglI. arg2):

switch(number..arguments)

case 2:
* if(configurationPtr)

configurationPtr -> dumpConfigSummaryo:,

break;
default:

cerr << -<ERROR: extra arguments in dump configuration summary>\n":
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void getla~test-conf-func(int number-arguments. char *argl1)

T'RACER('*get latest_confj- unc");
char* prototype name = (char*) (My-String(argl) + My-Sting(PROTOTYPE-EXT));

switch (number-arguments)

case 1:
protoPtr = (PROTOTYPE* )OC-Iookup(prototyvpe-narne):
protoPtr -> getDefaultConfigNameo;
break-,

case 3:
default:

cerr << <ERROR: extra arguments in get default config-urations>\n";

void attach-vobjectto-conf func(int number arguments, char *proto name,
char *confjg-name. char *operator_namne.
char *variationstr. char *versionstr)

TRACER("attach-yobject-to-conf-func"*);

threadPtr = findThread(proto-namne, operator-name):
if (!threadPtr)

return;

configurationPtr = getConfiguration(protoqyame. configjlame):

if (configurationftr)
switch (number..arguments)

case 3:
cerr << -CAO requires 5 arguments. Default values no longer valid.\n":

break-,
case 5:

VOBJECT *vaiationPtr = threadPtr -> version(l);
VOBJECT *NewVariafionPtr = variationPtr -> variation(atoi(variationstr)):,
threadPtr = NewVariationPtr -> getThreado;

VOBJECT *vobjecfl~tJ.
vobjectPtr = threadPtr-> version (atoi (versions r)):
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configurationPtr->attachVobjecttoConfig(vobjectPtr):,
configuratioriPtr->putObjecto;

break-,
default:
cef << -<ERROR: invalid number args for get vobject description>\Naf;

void update-conf-name-func(int numnber-arguments. char *argl. char *arg2. char *arg3)

TRACER("update-conf namne_func");
configurationPtr = getConfiguration(argl1. arg2);
switch (number..arguments)

case 3:
if (configuration~tr)

configurationfir -> updateConfigName(arg3):.

break:
default:

cerr << -<ERROR: invalid number args for update Config Name>\n":

void getsconf-descj'unc(int number-arguments, char *arg 1. char *arg2)

TRACER(jget-conf-descjfunc");
configuration~ir = getConfiguration(arg 1. arg2);

switch (number-.arguments)

case 2:
if (configurationPtr)

configurationPtr -> getConfigDescriptiono:

break;
default:

cerr << -<ERROR: invalid number args for get configuration description>\n":
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void insert-conf-func(int number-arguments, char *rglI. char *arg2. char *arg3, char *arg4)

TRACER("insert-conf-func');,
configurationiPtr = getConfiguration(arg 1, arg2);

switch (number...argumerns)

case 2:
if (!configurationPtr)

configurationPtr = new CONFIGUTRATION(arg2).
protoPtr -> addConfiguration(configurationPtr);

else

cerr << "<ERROR: Configuration name - <arg2 << already exists!>\Dzf:
return:

break,
case 3:

if (!configurationPtr)

configurationPtr = new CONTIGUTRATION(arg2. arg3):
protoPtr -> addConfiguration(configurationPtr):

else

cerr << -<ERROR: Configuration name - <arg2 << -already exists!>\n-f
return;

break;,
case 4:

if (!configurationPtr)

configurationPtr = new CONFIGURATION(arg2. arg3);
inputfile.open(arg4. ios::in);,
if (!inputfile)

cer << "<File with config description contents does not exist>N4f
< "<Constructing configuration w/Name & Manager onlv>\n-';

else
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configurationPtr -> updateConfigDescription(arg4.inputfile);

protoPtr -> addConfiguiation(configurationPtr);
inputfile.close0*:

* break:
default:

cerr << "<ERROR: invalid number args for insert configuraiion>\n";

void update conf desc-func(char *arglI, char *arg2. char *arg3)

TRACER(Thupdate-conf-desc-func"):
configuration.Ptr = getConf iguration(arg 1. arg2):
if (configurationPtr)

inputfile.open(arg3. ios::in);
if C inputfile)

cer << **<File with config description contents not found>\,n"
<< -<Aborting update configuration operation>\n':

else

configurationPtr -> updateConfigDescription(arg3. inputfile):
inputfile.closeo:

void getsconf-Managerjfunc(int number-arguments. char *argl. char *arg2)

TRACER("get-conf~managerjfunc"*);
configurationPtr = getConfiguration(arg 1, arg2);

switch (number-arguments)

case 2:
if (configurationPtr)

configuration.Pir -> getConfigManagero:,
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break;
default:
cer << -<ERROR: invalid number args for insert configuration>\n",

void update-conf manager func(int number-arguments, char *arglI. char *arg2. char *arg3)

TRACER("updates.onf....manager - unic");
configurationPt~r = getConfiguration(arg 1, arg2),

switch (number~arguments)

case 3:
if (configurationPtr)

configurationPtr -> updateConfigManager(arg3),

break:
default:

cerr << **<ERROR: invalid number args for update Config Manager>\zf:*-

void get conf date-func(int number-arguments, char *arg). char *arg2)

TRACER(*get-conf-date_func'):.
configurationPtr = getConfiguration(arg 1. arg2):

switch (number~arguments)

case 2:
if (configurationPtr)

time-t systemntime = configurationPtr -> getConfCreationDateo-.
cout << ctime(&systemtime) << "W;

break:
default:

cerr <<-<ERROR: invalid number arcs to get configuration creation date>\n":
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void post confjlog-func (char *arglI. char *arg2, char *arg3)

TRACER(C*post-conf - og-func");
configurationPtr = getConfiguration(arglI. arg2)-;

if (configurationPtr)

inputfile.open(arg3. ios::in):
if (!inputfile)

configurationPtr ->addtoConfigLog(arg3):

else

conf-igurationPtr ->addtoConfigLog(inputfile):

inputfile.c loseo:

void get-confjogfunc(int number_arguments. char *argl1. char *arg2)

TRACER(-get-confjlog-func'*):
configurationPtr = getConfiguration(argl1. arg2):

switch (number-.arguments)

case 2:
if (configurationPtr)

configurationPtr -> getConfigLogo:

void dumpsconLoperators-func(int number~arguments~char *proto nane~char *conf.

char *writeOption)
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TRACER('dumpsconf-Operators-func');
configurationPtr =getConfiguration(proto-name. conf):

switch (number-.arguments)

case 3:
if (configwration.Ptr)

VOBJECT *vobject.PtJ. = configurationPtr->getDefaultVobjecto;
if (vobject.Ptr)

cout << vobjectPtr->getNodeNarne(
<<-- <vobject.Ptr->getVersionNumnber()

<< vobjectPtr->getVariationtNumber) <<`ji4M-:
Boolean file operation-successful = FALSE:
file-operation-successful =

vobjectPtr -> checkoutCOMIPONENTTNode(w-riteOption): I/(file-wrnte-option);
if (file-operation-successful)

vobjectPtr -> dumpSubtree(wniteOption)-,
else

cerr << -<Error checking out -«<vobjectPtr ->getNodeName()
<<"Aborting dump-yobject-tree-func>\n";

else
cerr << -<Error: No Vobject is attached to dump configuration>\n":

break-,
default:

cerr <<-<ERROR: invalid number args for dump configuration operators>Vi'":

void add-conf-operators~Junc(int number..arguments.char *proto-name, char *conf)

TRACER("add-conf-.operators-func'):
configurationPtr = getConfiguration(proto-name. conf);

switch (numnber-arguments)

case 2:
if (configurationPtr)

VOBJECT *vobjectPtr = configurationPtr->getDefaultVobjecto:
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if (vobjectPtr)

DIRECTORY *capsdirectory:
capsdirectory = new D[RECTORYO;
char *opeIrator-name = new char [strlen(vobject.Ptr->get.Narne0)+ fl:
strcpy(operator-namne~vobject.Ptr->getNamneo);
operator namelsurlen(operator name) - 21 = V%
capsdirectory->ra~djirectory(operator-name);
capsdirecrory->updatetimestampo:
TREENODEjlinkedlist operatorl-ist = capsdirectorv->getOperatorListo:
TREENODE *rootmode = capsdirectory->Find treenode(operalor-name);
TREENODE *treeroot = new TREENODE(rootnode.NULL);
TREE *worki1ngtree = new TREE~tree-root. operator-name)-
workingtree->build-tree(treejroot.operatorList),
cerr << "CHECKIN--> - <operator-name <<n'
VOBJECT *new- parent = (VOBJECT *)O:
new-parent= vobjectPtr->getParento:
VOBJECT *new- root = tree-root->checkin-node(new-parent):,
if (!new-root)

cerr << <Error: Could not establish new-root in-
<< add-confoperatorsjfunc. Aborting.>Nni":

break:

new-root->setNodeName(tree~rooi->gemameO):
tree-root->checkin-subtree(new-root):

else
cerr << -<Error: No Vobject is attached to this configuration>\nsf;

break,
default:

cerr << "<ERROR: invalid number args for list configuration operators>\n";

void release-conf-lock-func(int number-arguments, char *proto-nane,
char *conf)

TRACER("release~conflock~func-):
* ~configuratioriPtr = getConfiguration(proto..name, conf);

switch (number~arguments)
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case 2:
if (configuracionPtr)

VOBJECT *vobjectI).J = configurationPtr->getDefaultVobjecto:,
if (vobjectPtr)

if (vobjectPtr->releaseLocko)

vobjectPtr->putObjectO:.
vobjectPir -> releaseLockSubtree0;

else
cerr <<'*<Error: No Vobject is attached to this configuration>\.n":

break;
default:

cerr << -<ERROR: invalid number args for Release configuration lock>Nýf:

void longjistsconf-Operatorsjfunc(int number...arguments. char *proto-jnamje,
char *conf)

TRACER("long list-conf-Operators-func"):
configurationPtr = getConfiguration(proto-name. conf)-:

switch (number-arguments)

case 2:
if (con figurationPtr)

V..OBJECT *vobjeUctJt = configurationPtr->getDefaultVobjecto-.
if (vobjectPtr)

vobjectPtr -> longlistOperatorNaineso;

else
cerr << -<Error: No Vobject is attached to this configuration>\,n*:

break;
default:

cerr << -<ERROR: invalid number args for fist configuration operators>\naf:
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void list-conf-operatorsjfunc(int number-arguments. char *proto-name,
char *conf)

TRACER("list-confoperatorsjfunc");
configurationPtr = gerConfiguration(.proto-name, conf);

switch (number-arguments)

case 2:
if (configurationPur)

VOBJECT *vobjectPtr = conflgurationPtr->getDefaultVobjecto;
if (vobjectPtr)

vobjectPtr -> listOperatorNameso;

else
cerr << "<Error: No Vobject is attached to this configuration>Nr7":

break:
default:

cerr << -<ERROR: invalid number args for list configuration operators>\,nf:

void list-conf-default~operatorjfunc(int number-arguments. char *proto-name,
char *conf)

T-ALCER(flist-conf default..operator-func*');
configurationPtr = getConfiguration(proto-name. conf):

switch (number~..arguments)

case 2:
if (configurationPtr)

VOBJECT *vobjetPtr = configurationPtr->getDefaultVobjecto;
if (vobjectPtr)

char *name~vobjectPtsJ>getNameO;
name [stdien(narne) - 2] =AU



cout << name;
int i=-O;

IIAdded following for statement for spacing...

for (i=Oi<(PRIN1TVERSIONLOCATION
strlen(vobjectPtr->getNameo));i..+)

cout << 1.1

cout << vobjectPtr->getVariationNumberQ;
cout < . .
cout << vobjectPtr->getVersionNunber() <<«\"

else
cerr << -<Error: No Vobject is attached to this configuration>'\a";

break;
default:

cerr <<«<ERROR: invalid number args for list
<<"configuration default operator>\n";

CONFIGURATION * getConfiguration(char *proto-name, char *config name)

CONFIGURATION *configuration~Jtr (CONFIGURATION *)O:.
char* prototype..name =

(char*) (MyString(proto-name) + MyString(PROTOTYPE-.EXT)):
protoPtr = (PROTOTYPE*)OC-lookup(prototype name):

if (protoPtr)

configurationPtr = (CONFIGURATION*)OCIookup(config~name),
if(!configurationiPur)

cerr << "<This Configuration name does not"
<<" exist for this prototype.>\,n-'

else

cerr << "<ERROR. Invalid Prototype name.>\n":

return configuration.Ptr;
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// File Header -------------------------------------------------------------

I ............... :
//.Filename ...... : configuration.h

/ Date :9/16/91

H Author : Garry Lewis

H/ :Drew Dwyer
// Modified by : Michael D. O'Loughlin
H/Date : 6/18/92
H Modifications: Extensive modifications have been conducted on almost all of the
1* original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive
changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

./

//Compiler : Glockenspiel C++ 2.1
//

H End header comments -----------------------------------------------------

#ifndef _CONFIGURATION_H
#define _CONFIGURATION_H

//SCCS ID follows: will compile to place date/time stamp in object file

static char configuration_h_Sccsld[] = "@ (#)configuration.h 1.3\rt9/16/91":

//Contents -----------------------------------------------------

// CONFIGURATION

f/ Description

#/ Defines class CONFIGURATION
//

#/End ---------------------------------------------------------

/f Implementation Dependencies ----------------------------------
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#include <Object.h>
#include <Reference.h>
#include <Dictionary.h>
#include <stream.hxx>

extem C--

I
#include <sys/time.h>
#include <sys/types.h>

#include "ReferenceMacros.h"

//End Implementation Dependencies ------------------------------

// Interface Dependencies ---------------------------------------

#ifndef TEXTOBJECT_H
#include "'text-object.h'
#endif

#ifndef VERSIONEDOBJECTH
#include -versioned-object.h"
#endif

H End Interface Dependencies -----------------------------------

TypeCheckReference(VObjectReference. Reference, VOBJECT):
TypeCheckReference(LogReference. Reference, TEXTOBJECT);
TypeCheckReference(Desc2Reference, Reference. TEXTOBJECT):

#define DEFAULT_MANAGER ....

H/Class//

class CONFIGURI'TION: public Object

private:
char configstatus;
char *configmanager;
timer ConfCreationDate:
in( config.num-vobjects:
LogReference config-log-entry;
Desc2Reference config description;
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V...ObjectReference theVersionedObject

public:
CONFIGURATION(APL*)
CONFIGURATION(char *nne, char *manager-DEFAULTMANAGER):
virtual void Destroy(Boolean aborted=FALSE);
virtual Type *getDjirectTypeo;
void getConfigNameo;
char *nameo:
void getConfigStatuso,
void getConfigManagero:.
void getConfigLogo;
void getConfigDescriptiono;
void dumpContigSummaryo;
void IistConfigOperatorso;
void updateConfigManager(char *new-coiffig-manager):
void updateConfigNarne(char *new-config-.namne);
void updateConfigStatus(char new-config...status):
void addtoConligLog(char *flew-log-entry);
void addtoConfigLog(ifstreamn&);
void updateConfigDescription(char *, ifstream&)
VOBJECT *CONFIGIJIAflON::updateVobject~tahmento;
void attachVobjecttoConfig(VOBJECT"*);
time-t setConfCreationDateo;
time-t getConfCreationDateo;
VOBJECT *getDefaultVobjecto:
-CONFIGURATIONO() Destroy(FALSE);)

HI Description------------------------------------------

#I Defines a CONFIGURATION class.

#I Constructor

#I configuration --APL

II ONTOS required constructor

II configuration

II constructs a configuration object with the given name.

116



fl and manager.

//Public Members

#/ destroy
#
#I Used to cleanup memory during deletion and transaction aborts.

// getDirectType

#/ Returns the ONTOS type for this class.
fl
// getConfigName;
-
// Sends the configuration name to standard out.

// name

// Returns a pointer to the configuration name.
//

// getConfigStarus
//

// Sends the configuration status to standard out.
H
// getConfigManager
//

// Sends the manager's name for this particular configuration.
/-

/H getConfigLog
/-

// Sends the configuration log to standard out.
//
// getConfigDescription
/-
H/ Sends the configuration description to standard output.
/-

// dumpConfigSummary
H
/H Provides name, version number of root vobject, date and
/# description of configuration.

// listConfigOperators

// list the name of component operators in a configuration.
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//
// updateConfigManager
/1

H/ Changes the manager's name for this configuration.
//

// updateConfigName
//

// Changes the configuration name.
//

fl updateConfigStatus
/-

// Changes the configuration status field.
/-

// addtoConfigLog
//

// A log to maintain a history of the configuration.
//

#/ updateConfigDescription
//

fl Replaces the existing description if one exist or adds a new description.
//

#/ attachVobjecttoConfig
/-

// Adds a versioned object to configuration.
/-

// setConfCreationDate

/-
// Time stamp this object with the current system time.

//
// getConfCreationDate
/-

// Displays the time an instance of this class was created.
//

#/ getDefaultVobject
/-
// Returns a pointer to the attach vobject.
/-

// -configuration
I'

// A destructor for the configuration class.
/-

/ End ---------------.-.---------................------------------------

#endif// _CONFIGURATIONH
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I File Header ........................................- . ------------------

#o ........ .......

/lFilename ...... : configuration.cxx
//Date :9/16/91
fl Author : Garry Lewis
// :Drew Dwyer
// Modified by : Michael D. O'Loughlin
H/Date : 6/18/92
//Modifications: Extensive modifications have been conducted on almost all of the
1* original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive
changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

H Compiler : Glockenspiel C++ 2.1
//

H End header comments -----------------------------------------------------

// SCCS ID follows: will compile to place date/time stamp in
H object file

static char configurationscxxSccsld[] = "@(#)configuration.cxx 1.3\49/16/9 1";

// Contents ---------------------------------------------------
/H
HI CONFIGURATION::CONFIGURATION ONTOS constructor
// CONFIGURATION::CONFIGURATION new instance
// CONFIGURATION::Destroy
// CONFIGURATION:: getDirectType
// CONFIGURATION::getConfigName
// CONFIGURATION::,name
// CONFIGURATION::getConfigStatus
// CONFIGURATION::getConfigManager
// CONFIGURATION::getConfigLog
// CONFIGURATION:: getConfigDescription
// CONFIGURATION::dumpConfigSummary
// CONFIGURATION:: listConfigOperators
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// CONFIGURATION::updateConfigManager
// CONFIGURATION:: updateConfigName
// CONFIGURATION::updateConfigStatus
// CONFIGURATION::addtoConfigurationLog -- string
// CONFIGURATION::addtoConfigurationLog -- file
// CONFIGURATION:: updateConfigDescription
// CONFIGURATION: :atachVobjecttoConfig
// CONFIGURATION::setConfCreationDate
// CONFIGURATION: :getConfCreationDate
// CONFIGURATION::getDefaultVobject
// CONFIGURATION::-CONFIGURATION
//

# Description
//
11 Implementation of class CONFIGURATION member functions.
//

H End ---------------------------------------------------------

// Implementation Dependencies ----------------------------------

H TURN ON DEBUG-TRACE
#define DEBUG

#include "debug.h"

#include <GlobalEntities.h>

#include <Directory.h>
#include <stream.hxx>

extern "C--"
I
#include <string.h>

/End Implementation Dependencies -----------------------------

//Interface Dependencies -----..............------------.....

#ifndef _CONFIGURATION_H
#include "configuration.h"

#endif

#ifndef _DDBDEFINES_H
#include "ddbdefines.h"
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#endif

// End Interface Dependencies -----------------------------------

extern Type *VOBJECTOType:
extern Type *CONFIGURATIONOType;

II ONTOS required constructor H

CONFIGURATION::CONFIGURATION(APL *theAPL): (theAPL)

I:

H New Instance Constructors /

CONFIGU•,ATION::CONFIGURATION(char *name,
char *manager):(name)

//Summary ---------------------------------------------------------
//

// Constructs a persistent CONFIGURATION object. This object
// contains management (header information) about a CONFIGURATION
// and a select group of modules in the configuration.
/H
// Parameter
I/

HI name

// A pointer to a chracter string.
/-

HI manager

// A pointer to a character string.

H-
H Functional Description

H-
HI Copies the manager's name into private data member. Initializes
H/ the description and log entry to null and creates a dictionary to
// hold the configuration modules.
/-

/End ---------------------.-.------..-----.........-----------------

initDirectType(CONFIGURATION-OType):
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config-manager = new char[strien(manager)+ I];
strcpy(config-manager. manager):
config-.status =W-

config~numnvobjects = 0;
CoflfCreationDate =setConfCreationDateo;
config~description.initToNull();
configjlog~entry.initToNull()*
theVersioned_Object.initToNullO);

putObjecto;

ii End Constructor for CONFIGUJRATION::CONFIGUJRATION

1/ Member Functions /H

void CONFIGLTRATION::Destroy(Boolean aborted)

delete config-manager,
if (aborted)

Object:: Destroy(aborted);

Type *CONTFIGLJRATION: :getDirectType()

return CONFIGURATION OType;,

void CONFIGURATION: :getConfigName()

Directory *diirectory-,
char *name;

if(! this)

cerr << -<ERROR: cannot get the name of a null CONFIGURATION>\si;
return;

name = Nameo;,
OC-getNarneComponents(nanie, &directory, &name):
cout << name << "W',"
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char *CONFIGUTRATION: :name()

Directory *directory:
char *nm-

name = Nameo-;
OC-getNameComponents(name. &directory, &name),
return name-,

void CONFIGURATION::getConfigStatus()

if(!this)

cerr <<-<ERROR: cannot get the Status of a null Configuration>\af:
return:

cout << config-status << "Wf:

void CONFIGURATION: :getConfigManager()

if(!this)

cerr << -<ERROR: cannot get the Manager of a null Configuration>\n".
return:

cout << config-manager <<n'

void CON'FIGUTRATION::getConfigLog()

if(!this)

cerr << -<ERROR: cannot dump the Log of a null Configuration>Nn-;
return,

if (!config-log-entry)

cef << -<Cannot display an empty log>\n**:
return:
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else

TEXTOBJECT* myTextObject = (TEXTOBJECT*)conflgjlog..enury.Binding(this):,
myTextObject -> text(cout);

void CONFIGURATION::getConfigDescriptionO

if(! this)

cerr < -<ERROR: cannot get the description of a null Configumation>\*f:,
return,

if (!config._escription)

cef << **<This configuration does not contain a description>iif;
return;

else

TEXTOBJECT* myTextObject = (TEXTOBJECT*)configdescription.Binding(this);
myTextObject -> text(cout);

void CONFIGUJRATION::dumpConflgSummary()

TRACER("CONHGLTRATION::dumpConfigSunimary'*),
int i=-O:
cout << ctimne(&ConfCreationDate):.
cout <<« .
getConfigManagero;
if(!theVersionedObject)

cout«"<<
for (i=O~i<PRINT-VERSIONLOCATION -strlen("VOBJECT Namne: NONE ASSIGNED ");i++)
cout

cout <<"";

cout <<

else
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VOBJECT *vobjectPtr = (V-.OBTECT*) tlieVersioned_Object.Binding(this);.
char *nam~e = vobjectPtr ->getNaineo,
naznelstrlen(namne)-21 = \'-
cout << name-,
for (i=-O-i < PRINTVERSIONLOCATION - strlen(vobjectPtr->getNam.-O) -

strlen(*'VOBJECT Name: 1:i++) cout <<

cout << vobjectPtr -> get VariationNumber() <<
cout<< .. .;
cout << vobjectPtr -> get VersionNumber() << "'sn

getConfigDescriptiono;

void CONFIGURATION::IisrConfigOperators()

if( !the Versioned-Object)

cerr << "This configuration does not contain a v-object":

else

VOBJECT *theVObjectPtr
(VOBJECr*) theVersioned-Object.Binding(this).

theVObjectPtr -> getVObjNameO:
theVObjectPtr -> listOperatorNameso:

void CON'FIGURATION: :updateConfigManager(char *new cornfig_ manager)

if( !this)

cerr << -<ERROR: cannot change the manager of a null CONFIGUTRATION>\,n';
return;

if(config-manager)

strcpy(config-.manager, "').

config-manager = new char~strlen(new..config-manager)+ I];
strcpy(config~manager. newsconfig-manager);
putObjecto:,
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void CONFIGURATION: :updateConfigNarne(char *new-config~nane)

if(!this)

cer << -<ERROR: cannot change the name of a NULL CONFIGURATION>\n";
return;

Name(new-config-name);

void CONFIGURATION:: updateConfigStatus(char new-config-status)

if(!this)

cerr <<'*<ERROR: cannot change the status of a null CONFIGUTRATION>\n';
return;

config-status = new-config-.status;

void CONFIGUTRATION: :addtoConfigLog(char *new-log entry)

if(!conf igjogenfly)

TEXTOBJECT *textObjectPtr = new TEXTOBJECTO;
textObjectPtr -> append(newjlog~entry);
config-og..entry.Reset(textObjectPtr, this);

else

TEXTOBJECT *textObjectPtr
CrEXTOBJEC`T*) config~log~entry.Binding(this);

textObjectPtr -> append(new-log-entry);

putObjecto;

void CONFIGURATION: :addtoConfigLog(ifsftream& input-file-..stream)
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if(!configjlog..entry)

TEXTOBJECT *textObjectPtr = new TEXTOBJECTO;
text~bjectPtr -> append(input-file-sfteam);
config-log-entry.Re-set(textObJectPtr, this)-,

else

TEXTOBJECT *textObjectftr
(TEXTOBJECT*) configjog_ýentry.Binding(this);

textObjectPtr -> append(input-file-steanl);

putObjectO:

void CO.NFIGU'RATION: :updateConfigDescription(char *fileName, ifstreain& input-file-streamn)

if( config-description)

TEXTOBJECT *textObjectPtr = new TEXTOBJECTO;
textObjectPtr -> ap!"-n'(fileNamne, input -file-strearn):
config-jlescription.Reset(texzObjectPtr. this):

else

TEXT-OBJECT *textObjectPtr=
(TEXTOBJECT*) config...escription.Binding(this):

textObjectPtr ->resetTheTexto.

textObjectPtr ->append(fileNaine, input-file-stream):

putObjecto;

VOBJECT *CONFIGUTRA'flON: :updateVobjectAttachment()

if (!this)

cerr << "<ERROR: cannot set the v_object of a null configuration~n";
return NULL;

VOBJECT *vobjectl~b. getDefaultVobjecto,
if (vobjectPt~r)
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THREAD) *thredP~tr = (THREAD *)OC-lokup(vobjectPtJ..>getNa1.eo);
if (threadPtr)

vobject.Ptr = uireadPtr->currentO;.
theVersionedObject.Reset(vobject.Ptr~this);
putObjecto;

return vobjectPtr:

void CONFIGUJRATION::attachVobjecttoConfig(V-OBJECT *tlleV Object)

if (!this)

cef << -<ERROR: cannot set the v-object of a null configuraxion\n":
return,

if (!theV Object)

cerr << -<ERROR: cannot give to a configuration a null v object>ývi:

theVersionedObject.initToNullO:-
theVersionedObject.Reset(theV-Object. this)-,

//Member Function H/

time-t CONFIGUTRATION::setConfCreationDate()

time-t mytloc=O:
time-t theTime:,
return theTime = time(mytloc);

H/E nd -- ------------------------ --

IIMember Function #I

time-t CONFIGURATION:: getConfCreafionDate()

return ConfCreafionDate-.
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H Member Function /

V_OBJECT * CONFIGURATION::getDefaultVobject0

return (VOBJECT *)(Entity *)theVersionedObjecLBinding(this);

fl End -------------------------------------------------------

H end functions
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/ File Header -------------------------------------------------------------

# .......... :
/l.Filename ...... : ddbdefines.h

H/Date :9/16/91
// Author : Garry Lewis

HI :Drew Dwyer
// Modified by : Michael D. O'Loughlin

H Date : 6/18/92

/ Modifications : Extensive modifications have been conducted on almost all of the

/* original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in

some functions.
Because the functionality of the design database system changed

completely from what Dwyer and Lewis developed each individual

modificat-on has not been documented. Because of the massive

changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

I/Compiler : Glockenspiel C++ 2.1
/-

//End header comments -----------------------------------------------------

#ifndef _DDBDEFINES_H
#define _DDBDEFINESH

H SCCS ID follows: will compile to place date/time stamp in object file

static char ddbdefines_h_Sccsld[] = "@(#)ddbdefines.h 1.3\49/16/91":

H Contents -----------------------------------------------------
//

# Number Defines for Evaluations functions

# Description
I-

# These #defines are all designed just to pass information back and forth
//between the main program and the modules which evaluate the command line

//for what function to run. There are basically three types of function
# arguments CONFIGURATION arguments -- beginning with a "C, PROTOTYPE

# arguments -- beginning with a P', and VOBJECT functions -- beginning
# with a 'V'. All arguments are exactly 3 characters in length and must

//conform to one of the valid arguments in the designed interface. All
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# other arguments will be invalid and return <Invalid Function> to the

/ Standard I/0.
I-

//End ----------------------------------------------------... .

I Interface Dependencies ---......--- ---------------.......
I-

#/NONE

#I End Interface Depend-ncies ------------------------------------

struct DDBControlData

char *prototype-name;

char *vobject-name;
int variation;

int version:

#define PRINTCONFIGLOCATION 20
#define PRINTVERSIONLOCATION 50
#define MAXLINELENGTH 1024

#define COMMANDTABLESIZE 50
#define SUCCESS TRUE
#define FAILED FALSE

#define LISTPROTOTYPES I
#define LONGLISTPROTOTYPES 81230
#define GETPROTOTYPELEADER 2
#define GETPROTOTYPEDESCRIPTION 3
#define RETRIEVEPROTOTYPEDATE 5
#define INSERTPROTOTYPE 6
#define UPDATEPROTOTYPELEADER 7
#define UPDATEPROTOTYPEDESC 8
#define UPDATEPROTOTYPENAME 9

#define GETLATESTCONFIGURATION 10
#define PROTOTYPEVARIATIONLIST 11
#define PROTOTYPEVARANDVERLIST 12

#define PROTOTYPEVERSION_LIST 13

#define DUMPPROTOTYPESUMMARY 987

#define LIST-CONFIGURATIONS 21

#define DUMPCONFIGURATIONOPERATORS 91372
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#define ADD_CONFIGURATIONOPERATORS 91378
#define LONGLISTCONFIGURATION_OPERATORS 92351
#define LISTCONFIGURATIONDEFAULT OPERATOR 6189
#define LISTý_CONFIGURATIONOPERATORS 91375
#define UPDATECONFIGURATIONNAME 22
#define GETCONFIGURATIONDESCRIPTION 23
#define INSERTCONFIGURATION 24
#define UPDATE_CONFIGURATIONDESCRIPIMON 25
#define GETCONFIGURATIONMANAGER 26
#define UPDATE_CONFIGURATIONMANAGER 27
#define GETCONFIGURATIONDATE 28
#define GETCONFIGURATIONCHANGED 29
#define POSTCONFIGURATIONLOG 30
#define GETCONRIGURATION..LOG 31
#define ATTACH_OPERATOR 32
#define DUMPCONFIGURATIONSUMMARY 33
#define RELEASECONFIGURATIONLOCK 8124

#define LISTOPERATORS 41
#define GETVOBJECTDESCRIPTION 42
#define GETVOBJECTDATE 43
#define GETVOBJECTVERSIONS 44
#define GETVOBJECTLOCK 45
#define GETVOBJECT_VERSION 46
#define DUMP VOBJECTSUMMARY 47
#define GETVOBJECT_POSTSCRIPT 48
#define GETVOBJECT_GRAPH 49
#define GETVOBJECTIMPLEMIENTATION 50
#define GETVOBJECTSPECIFICATION 51
#define GETVOBJECTSOURCE 52
#define UPDATE-VOBJECT DESCRIPTON 53
#define ADDNEWVARIATION 57
#define ADDVOBJECT_AND_SUETREE 58
#define DUMEP_VOBJECTFILES 59
#define DUMPT_VOBJECTJTREE 60
#detine LONGLISTCHILDREN 61
#define LONG_ýLISTPARENTS 62
#define LONGLISTOPERATORS 32981
#define RELEASESUBTREELOCK 8281
#define RELEASEOPERATORLOCK 8992

#define HISTORICAL_TRAIL 80
#define ERROR-IN EVALUATION 9999
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#define LENGTHPSEXT 3
#define LENGTH GRAPHEXT 6
#define LENGTHIMPEXT 9
#define LENGTHSPECEXT 10
#define LENGTHSOURCEEXT 2

#define PSEXT ".ps"
#define GRAPW-.EXT -.graph-
#define IMP..EXT ".imp.psdi"

* #define SPECEXT ".spec.psdl"
#define SOURCE EXT ".a"

#define DESIGNDATABASEDIRECTORY "ADesignDatabase"
#define PROTOTYPELIST "PrototypeList"
#define LONGLISTPROTOTYPEUPC "PLL"
#define LONGLISTPROTOTYPE-LC -p11"
#define LIST_-PROTOTYPEUPC "IPLN"
#define LISTPROTOTYPELC .1pln"
#define INSERTPROTOTYPEUPC "PIP"
#define INSERT_-PROTOTYPELC "pip"
#define PROTOTYPE_-LIST VARIATIONIJPC -PLV"
#define PROTOTYPE_-LISTVARIATIONLC -ply"
#define PROTOTYPELIST VERSIONUPC *"PVV**
#define PROTOTYPELISTVERSIONL1C "pvv-
#define PROTOTYPELIST_ALLUPC "PVA"
#define PROTOTYPELISTALL-LC "pva"

#define PROTOTYPEEXT "pj

#endifI//IDDBDEFINESH

I//File Header------------------------- ------
#I...........
#l.Filenane .... :directory.h

#lDate :9/16/91
#I Author : Garry Lewis

* # Drew Dwyer
#I Modified by :Michael D. O'Loughlin
//lDate :6/18/92
#I Modifications: Extensive modifications have been conducted on almost all of the

* 1* original code written by Dwyer and Lewis. Every function that
accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
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some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive
changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

//Compiler Glockenspiel C++ 2.1
I'

//End header comments -----------------------------------------------------

#ifndef DIRECTORY_H
#define _DIRECTORY H

/ SCCS ID follows: will compile to place date/time stamp in
// object file

static char directory._h_Sccsld[] = "C@(#)directory.h 1.3\t9/16/91*;

H Contents ----------------------------------------------------
I-

]] DIRECTORY HEADER
I-

/l Description
//
// Defines class DIRECTORY.
//

/ End ---------------------------------------------------------

H Interface Dependencies --------------------------------------

#ifndef _TREENODEH
#include -treenode.h"
#endif

//End Interface Dependencies ---------------------------------

class DIRECTORY

private:
TREENODEinkedlist operatornodes:
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public:

DIRECTORY() f ;
void readdirectory(char *rooLoper);

void updatetimestampo;
TREENODE * fmd_treenode(char *);

TREENODElinkedlist getOperatorListo;

H Description -------.-.----.-.-.-- ............-------------

H/ Defines class DIRECTORY. Class DIRECTORY is a non-

// persistent class.
/-

# Constructor
//

#/ DIRECTORY

f-
//Public Members
//

// readdirectory
//

// Read a list of file from a directory defined by the environment
#/ variable PROTOTYPE. creates a corresponding list of operator nodes.
/-

II updatetimestamp
//

// Updates the nodes time to reflect the time of the file

H/ most recently updated.
I/

/ find_treenode
I-

// Find a given node in the list of operator nodes.
'I

#/ getOperatorList
I,
/# Returns the operator node list.
I/

# End Description --------------------------------------------

#endif // header file
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// F ile H ea d er ........ . .......... ..................... . ........-- -

fl° * *...... ...... :

//.Filename ...... : directory.cxx
II.SCCS ID ....... : 1.3

//.Release No....: 1
#/.Date .......... : 9/16/91

/#.Author ....... : Garry Lewis
/ ............... : Drew Dwyer

//.Modified by...: Michael D. O'Loughlin
//.Modifications.: The modifications made to this module correspond to the
// modicications made to ............... as of ...........
// The modifications made to this module will ............
// The following operations were added or modified:
// 1.
// 2.
// 3.
// 4.
// The above modifications were made on ...............

//.Compiler ...... : Glockenspiel C++ 2.1
#/............ °
// End header comments -----------------------------------------------------

fl SCCS ID follows: will compile to place date/time stamp in

/ object file

static char directory-cxxSccsld[ --"@(#)directory.cxx 1.3't9/16/91":

H Contents ----------------------------------------------------
/-
// DIRECTORY::read directory
// DIRECTORY: :updatetimestamp
// DIRECTORY::findtreenode
// DIRECTORY::getOperatorList
H-
// Description
H'
/# IMPLEMENTS class DIRECTORY CONSTRUCTORS.
I-

#/End ------------ .........----------------------------..

// Interface Dependencies -----.....................----------

I/TURN ON DEBUGTRACE
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#define DEBUG
#include "debug.h"
#include "MyString.h"
#include <stream.hxx>

extern "C--"

include <stddefh>
#include <stdlib.h>
#include <string.h>
#include <dirent.h>
#include <sys/stat.h>
#include <time.h>
I

#ifndef DIRECTORY_H
#include "directory.h"
#endif

#ifndef DDBDEFINES_H
#include "ddbdefines.h"
#endif
// ----------- End Interface Dependencies ------------------

extern char *dirNamePtr;

void DIRECTORY::readdirectory(char *root-oper)

H ------------------------------------------------I'
#/In body comment:

/ Here I will create the list to hold those filenames that
# contain (as a substring) the operator name. This method
I will also scan those files that do match the pattern input
# and throw out those with the .ps, .graph, .imp.psdl .spec.psdl
# and .a files. What I hope will remain is a list of only those
# filenames which represent that operator node and it's
//associated SUBTREE operator nodes. We'll then turn around and
//process the resulting list into an operator tree structure and
II compare against the database schema for storage of the
//.ps. graph, .spec.psdl. .imp.psdl. and .a text objects into
# the database as collected sets of COMPONENT objects.
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TRACERC*DIRECTORY::read-directory');
DIR *dirp;

smrut dirent *capsdirent;
char *path[NMA..LNELENGTH];
char *pschk = NULL;
char *graphchk =NULL;
char *specchk~ NULL;
char *ijmpdcj = NUL;
char *suceh =NULL;

TREENODE *operaomnode =NULL;
char *fijename = NULL;
strcpy(path.dirNarnePtr);
dirp = opendir(dirNamePtr):
int count=O;,

TREENODE *temp-.
TRACE(root-oper);
for (capsdirent = readdir(dirp): capsdirent ~=NULL:

capsdirent = readdir(dizp))

filename=capsdirent->d-name:
TRACE(filename);
pschk = capsdirent ->d-name + strlen(capsdirent ->djiame) - 3;
graphchk = capsdirent ->d-name + strlen(capsdirent ->d-name) - 6:
specchk =capsdirent ->d-namne + strlen(capsdirent ->d-name) - 10:
impchk =capsdirent ->d-name + strlen(capsdirent ->d-name) - 9:
sourcechk = capsdirent ->d-namne + strlen(capsdirent ->d-name) - 2:

if (strcmp(pschk,-.ps")==O)

pschkfO] = V'MY

else if (strcmp(graphchk.".graph")-==O)

graphchk[O] = 'NO';

else if (strcmp(specchk.".spec.psdfl=)O)

speccbk[O] = W0;

else if (strcmp(imnpchk.'Ximp-psdl")==-O)
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impchk[Oj = 0'

else if (strcmp(sourcechk,.a")=O)

sourcechk[OI = "V%

if (strncmp(capsdirent ->d-nane~root-oper~strlen(root...oper))=-=O)

TRACE(capsdirent->d namne),
TRACE(root-oper);
if (!(temp=find treenode(capsdirent->d_name)))

operatomnode = new TREENODE(capsdirent->d..namne.ULL),
TRACE(-A NEW OPERATOR NODE IS BEING INSERTED-);
TRACE(capsdirent->d-nanie);

operator nodes.insert(operatomode);

closedir(dirp);.

void DIRECTORY:: updatetimestamp()

DIR *dirp;
struct dirent *filep;

struct stat tirnestats;

char *psfilename = NULL;
char *g1.aphfilename = NULL;
char *specfdename =NULL;

char *ifnpfilename =NULL;,

char *sucflnm = NULL,
char* path,
char *fl(Jde-naine = NULL;
TREENODE * node;
long temptime = 0;
long filetime = 0;
dirp = opendir(dirNarnePtr);
slist-iterator OperatorPtr(operator nodes);

139



while (node = OperatorPtro)

node-.name = node->getnarneo:

psfilename = (char*)(My...Stiring(nodenlame) + My...Stiring(".ps")),
graphfilenarne =(char*)(My..5tring(node-jlame) + My...Sting(C.graph")):
impfilenazne =(char*)(MyString(node~name) + My...String("imp.psdl-)):
specfilename =(char*')(My_.,.String(node~narne) + My_.Srtring(".spec.psdI-)):
sourcefilenanie =(char*)(MyString(node...name) + MyString(".a7"));

filep = readdir(dirp);
while ((filep != NULL) && (!(strcmp(filep->d~namne~psfilename)==-O)))

filep = readdir(dirp):,

if ((filep != NULL) && (strcmp(filep->d-.name~psfilenaxne)==-O))

path = (char *)(My String(dirNamei~tr) + My-SrringC"f*) +
My__Slring(filep->dgiame))

stat(path,&timestats):
filetime = trin estats. st-c tme:
temptime = node->get -long-timeo;
node->updatetimestaxnp(temptime < filetime ? fifetime : temptime);

rewinddir(dirp)-:
filep = readdir(dirp);
while ((filep != NULL) && (!(strcmp(filep->d..name.graphfilename)=O)))

filep = readdir(dirp);

if ((filep != NULL) && (strcmp(filep->d~name.graphfilenazne)==0O))

path = (char *)(MyString(dirNamePtr) + My-String("f') +
My...String(filep->d..name))

stat(path.&timestats);
filetime = timestats.st_.came;
temptime = node->getjlongjtimeo;
node->updatetimestanip(temptime < filetime ? filetime : temptime);

rewinddir(dirp);,
filep = readdir(dirp);
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while ((flep != NULL) && (!(strcmp(filep->d~name.impfilename)=O)))

filep = readdir(dirp);,

if ((filep != NULL) && (strcmp(filep->d..name,imnpfilenaine)==O))

path = (char *)(MyString(dirNamePtr) + MyString("f) +

My-.String(filep->d...name))
staz(paih,&timestats);
filetime = timestats.st-ctime;,
temptime = node->get - ong.tixneo;
node->updatetimestainp(temptime < filetime ? filetime :temptime):

rewinddir(dirp);
filep = readdir(dirp):
while ((filep != NULL) && (!(strcmp(filep->d-namne.specfilename)==-O)))

filep = readdir(dirp):

if ((filep != NULL) && (strcmp(filep->d-name~specfllename)==-O))

path = (char *)(My String(dirNamePtr) + MvString(f') +
My...String(filep->d&name))

stat(path.&timestats):,
filetime = timestats.st-ctime:
temptime = node->get-ong-timeo;
node->updatetimestamp(temptime < filetime ? filetimne :temptime):

rewinddir(dirp):,
filep = readdir(dirp)-;
while ((filep != NULL) && (!(strcmp(filep->d...name~sourcefilenaine)==O)))

filep = readdir(dirp):

if ((filep != NULL) && (strcmp(filep->d-.name~sourcefilename)==O))

path = (char *)(My-String(dirNamePtr) + My..String(Tf) +

stat(path.&timestats);
filetime = timestats.st-ctime:
temptime = node->get-long-timeo:
node->updatetimestamp(temptime < filetime ? filetime: temptime):
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rewinddir(dirp):

closedir(dirp),

TREENODE *DIRECTORY ::find treenode(char *nodenane)

slist_iterator list -iterator(operator..nodes)-
TREENODE *tyjoje.

while (tnode=Iist_iterator0)
if (strcmp(tnode->getnameo,fode-n.famfe)O0)

return tnode;
return NULL,

TREENODE-linkedlist DIRECTORY:: getOperatorList()

return operator-nodes-,
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H File Header -------------------------------------------------------------
// ............... "_

l/.Filename ...... : evaluation.cxx
H] Date :9/16/91

H Author : Garry Lewis

/ : Drew Dwyer

H Modified by : Michael D. O'Loughlin

/ Date : 6/18/92
H Modifications : Extensive modifications have been conducted on almost all of the

/* original code written by Dwyer and Lewis. Every function that
accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in

some functions.
Because the functionality of the design database system changed

completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive
changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

//Compiler : Glockenspiel C++ 2.1
//

H End header comments -----------------------------------------------------

H SCCS ID follows: will compile to place date/time stamp in

/ object file

static char evaluation cxx Sccsld[] = "@(#)evaluation.cxx 1.3149/16/91":

H Contents ----------------------------------------------------

H/
// charupper
// upper
// evaluate_configuration_function

// evaluatehistorical-function
// evaluate_vobjectfunction
// evaluate.prototype-function

I-
//Description

H/
// Defines FUNCTIONS FOR SWITCH STMT IN MAIN.

/-
// This information is required to evaluate the command
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H/ line input and reconstruct the proper commands internal
// to the design database program.
//

H/End ---------------------------------------------------....

//Interface Dependencies -------------.............----------

#define DEBUG

#include "debug.h"

#ifndef _DDBDEFINES_H
#include "ddbdefines.h"
#endif

#include <stream.hxx>
extern "C--"
I
#include <stdlib.h>

#include <string.h>
#include <ctype.h>
I

#ifndef _EVALUATION_H

#include "evaluation.h"
#endif

H End Interface Dependencies -----------------------------------

char charupper(char c)

return islower(c) ? (c-'a'+'A'): c: [/change char to upper case
}:

char *upper(char *argument)

int i;
for (i=O; i<strlen(argument); i++) # convert argument to upper case

argument[i] = charupper(argument[i]); // call charupper to convert each one
return argument;

1:

int evaluatehistoricalfunction(char *function, int arguments)
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if (strcmp(function,-HTT')==O0)

if (arguments<4 11 arguments >4)

cerr << -<ERROR: Invalid number arguments for Historical Trail>\ii";
return ERROR_[NEVALUATION;

else
return HIISTORICAL-TRAIL;

int evaluate-configurationjfunction(char *function. int arguments)

if (strcmp(function.-CLN-)==O0)

if (arguments<l 11 arguments >1)

cerr << -<ERROR: Invalid number arguments for List Configurations>\,n":
return ERRORINEVALUATION:

else
return LISTCONFIGUIRATIONS: itell main() to run List Prototypes

else if (strcmp(function."CUJN-)==O0)

if (arguments<3 11 arguments>3)

cerr << -<ERROR: Invalid number of arguments for Update Configuration Name>\,jf:
return ERROR_[NEVALUATION:

return UPDATE_CONFIGURATIONNAME:

else if (strcmp(function.CGD')==O0)

if (arguments<2 11 arguments >2)

cerr << -<ERROR: Invalid number arguments for Get Configuration Description>\,nf:
return ERRORINEVALUATION;

return GET CONFIGURATION DESCRWPTION;

else if (strcmp(function.-CIC")=O0)
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if (!arguments>O)

cerr << "<ERROR: Not enough arguments for Insert Configuration>Vr;
return ERRORINEVALUATION;

return INSERTCONFIGURATION;

else if (strcmp(function,"CUD")==O-)

if (arguments<3 11 arguments>3)

cer <<-ERR Invalid number arguments for Update Configuration Description>\n-f:
return ERRORINEVALUATION;

return UPDATECON'FIGURATIONDESCRIPTION:,

else if (strcmp(function,-CGM")==O0)

if (arguments<2 11 arguments >2)

cr << -<ERROR: Invalid number arguments for Get Configuration Manager>\n":
return ERRORINEVALUATION:

return GETCONFIGURATIONMANAGER:

else if (strcmp(function.-CDF")=O)

if (arguments<3 11 arguments>3)

cer << -<ERROR: Invalid number arguments for Checkout Configuration>\in";
return ERRORINEVALUATION:,

return DUMPCONFIGURATIONOPERATORS:

else if (strcmp(function,"CRL")==O0)

if (argumentsc2 11 arguments>2)

cer << "<ERROR: Invalid number arguments for Release Configuration Lock>NiV
return ERRORINEVALUATION;

return RELEASECONFIGURATIONLOCK:
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else if (strcmp(function,"CAA-)==O)

if (arguments<2 11 arguments>2)

cerr << *'<ERROR: Invalid number arguments for Checkin Configuration>\n":
return ERRORINEVALUATION;

return ADDCONFIGURATIONOPERATORS;

else if (strcmp(function."CLL")=O)

if (arguments'c2 11 argumentsz"2)

cerr << *'<ERROR: Invalid number arguments for List Configuration Operators>\n"f:
return ERROR_[NEVALUATION;

return LONGLISTCONFIGURATIONOPERATORS:

else if (strcmp(function,-CLV-)=O)

if (arguments'c2 11 arguments>2)

cerr << -<ERROR: Invalid number arguments for List Default Configuration Operator>"rf:-
return ERRORINEVALUATION:,

return LISTCONFIGURATIONDEFAULTOPERATOR:

else if (strcmp(functionCLO")=--O)

if (argumnents<22 11 arguments>2)

cerr << -<ERROR: Invalid number arguments for List Configuration Operators>\n-;
return ERROR_[NEVALUATION:

return LIST CONFIGURATION OPERATORS;

else if (sutrmp(function,"C~LWv)==O0)

if (arguments<3 11 arguments>3)

cerr << "<ERROR: Invalid number arguments for Update Configuration Manager>\n':
return ERROR_[NEVALUATION;

return UPDATECONFIGURATIONMANAGER;
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else if (strcmp(function,"CDA")==0)

if (arguments<2 II arguments >2)

cerr << "<ERROR: Invalid number of arguments for Get Configuration Date>\n";
return ERRORINEVALUATION:

Ireturn GETCONFIGURATION_DATE;,

else if (strcmp(function,"CDS")=--0)

if (arguments<2 II arguments >2)

cerr << "<ERROR: Invalid number arguments ...Dump Configuration Summary>\n";
return ERRORINEVALUATION;

return DUMP CONFIGURATIONSUMMARY;

else if (strcmp(function,"CDC")=0)

if (arguments<2 II arguments >2)

cerr << -<ERROR: Invalid number arguments ...Get Last Date Changed>\n";
return ERRORINEVALUATION;

return GETCONFIGURATIONCHANGED:

else if (strcmp(function."CPL-)=0)

if (arguments<3 II arguments>3)

cerr << "<ERROR: Invalid number arguments for Post to Configuration Log>n":
return ERRORINEVALUATION;

return POST_CONFIGURATIONLOG;

else if (strcmp(function,"CGL")=0)

if (arguments<2 II arguments >2)

cerr << -<ERROR: Invalid number arguments for Get Configuration Log>\n".
return ERROR IN EVALUATION;
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return GETý_CONFIGURAT1ON-LOG,

else if (strcmp(function,'CAO-)--=O)

if (!arguments == 5)

cerr << -<ERROR: Not enough arguments for Attach Operators>\zf;,
return ERRORINEVALUATION;

return ATTACHOPERATOR;,

else

cerr << -Error in Configuration Command syntax \,\n"x;

int evaluate-vobjectjfunction(char *function. mnt arguments)

if (strcmp(function,-VLO-)=O)

if (arguments < 2 11 arguments > 4)

cer << -<ERROR: Invalid numlter arguments for List Operators>\,n":.
return ERROR_[NEVALUATION;,

return LIST_OPERATORS; IItell main() to run List Operators

else if (strcmp(function.-VUIY')==O0)

if (!arguments == 5)

cerr << -<ERROR: Invalid number of arguments for Update VOBJECT Description>\naf;
return ERRORINEVALUATION;

return UPDATEVOBJECT_DESCRIPTON;,

else if (strcmp(function."VGD")==O0)

if (arguments < 2 11 arguments > 4)

cerr << -<ERROR: Not enough arguments to Get VOBJECT Description>\n":
return ERRORINEVALUATION;,
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return GETVOBJECTDESCRIPTON:,

else if (strcmp(function."VDD-)=O0)

if (arguments < 2 11 arguments > 4)

cef << -<ERROR: Invalid number of arguments for Get VOBJEC`T Date>\n";
return ERRORINEVALUATION:

return GETVOBJECTDATE:,

else if (strcmp(function,-VGV-)==O0)

if (!argumnents == 2)

cerr <<-<zERROR: Invalid number arguments for Get VOBJECT Versions>\,n'*:
return ERRORINEVALUATION:

return GETVOBJECTVERSIONS:,

else if (strcmp(function."VVV-)==-0)

if (arguments<1 11 arguments >1)

ceff <<<ERROR: Invalid number of arguments for Get VOBJECT Current Version>\,n*:
return ERRORINEVALUATION:

return GETVOBJECTVERSION:.

else if (strcmp(function,"VGL")==O)

if (arguments < 2 11 arguments > 4)

cer << "<ERROR: Invalid number of arguments for Get VOBJECT Lock>\Na*:
return ERRORINEVALUATION:

return GETVOBJECTLOCK:

else if (strcmp(function."VDA")==O0)
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if (arguments<2 II arguments >4)

cerr << "<ERROR: Invalid number of arguments for Get VOBJECT Summary>Nn";

return ERROR_INEVALUATION;

return DUMPVOBJECTSUMMARY;
I

else if (strcmp(function."VGP")--0)

if (arguments < 2 II arguments > 4)

cerr << "<ERROR: Invalid number of arguments for Get VOBJECT Postscript>\a";

return ERRORINEVALUATION;

return GETVOBJECTPOSTSCRIPT:

else if (strcmp(function."VGG')--D0)

if (arguments < 2 II arguments > 4)

cerr << "<ERROR: Invalid number of arguments for Get VOBJECT GRAPH>\n":

return ERROR IN EVALUATION;

return GETVOBJECT_GRAPH:

else if (strcmp(function."VGI")=--0)

if (arguments < 2 II arguments > 4)

cerr << "<ERROR: Invalid number of arguments for Get VOBJECT Implementation>"n';

return ERRORINEVALUATION;

return GETVOBJECTIMPLEMENTATION;

else if (strcmp(function,"VGC')==0)

if (arguments < 2 II arguments > 4)

cerr << "<ERROR: Invalid number of arguments for Get VOBJECT Specification>\n":

return ERRORINEVALUATION;
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return GETVOBJECTSPECIFICATION;

Ielse if (strrmp(function,"VGS")==O)

if (arguments < 2 II arguments > 4)

cerr << "<ERROR: Invalid number of arguments for Get VOBJECT Source>\n"*;
return ERRORINEVALUATION;

return GET_VOBJECTSOURCE;

else if (strcmp(funetion,"VDS")=0)

if (arguments < 2 II arguments > 4)

cerr << "<ERROR: Invalid number of arguments for Dump VOBJECT Source>\j";
return ERROR IN EVALUATION:

return DUMPVOBJECT_SUMMARY:

else if (strcmp(function,"VAA")=--0)
I
if (arguments < 2 II arguments >4)

cer <<«"<ERROR: Invalid number of arguments for Add VOBJECT Subtree>\,n":
return ERRORIN_EVALUATION;

return ADDNEWVARIATION;

else if (strcmp(function,"VDF")=0)

if (arguments < 3 II arguments > 5)

cerr << "<ERROR: Invalid number of arguments for Dump VOBJEC'I rILE(S)>\C",
return ERRORINEVALUATION;

return DUMPVOBJECTFILES;

else if (strcmp(function,"VLL")==0)
I

if (arguments < 2 II arguments > 4)

cerr << "<ERROR: Invalid number of arguments for long list Operators>\s";
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return ERRORINEVALUATION;

return LONGLISTOPERATORS;

else if (strcmp(function,"VLP")---0)

if (arguments < 2 II arguments > 4)

cerr << "<ERROR: Invalid number of arguments for list Parent/Siblings>\n":
return ERRORIN_EVALUATION;

return LONGLISTPARENTS;

else if (strcmp(function,"VLC")=O)

if (!arguments>1)

cerr << "<ERROR: Invalid number of arguments for list Children>an";
return ERRORINEVALUATION;

return LONGLISTCHILDREN;

else if (strcmp(function,"VDT-)O)

if (arguments < 3 11 arguments > 5)

cerr << "<ERROR: Invalid number of arguments for Dump VOBJECT TREE FILE(S)>\n-:

return ERRORINEVALUATION;

return DUMPVOBJECTTREE;

else if (strcmp(function.,VRO")==O)

if (arguments != 4)

cerr << -<ERROR: Invalid number of arguments for Release Operator Lock>Nn";

return ERRORINEVALUATION:

return RELEASE_OPERATOR_LOCK;

else if (strcmp(function,"VRS")=--0)

if (arguments != 4)
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cerr << "<ERROR: Invalid number of arguments for Release Operator Subtree Locks>4"-:
return ERRORINEVALUATION;

I

return RELEASESUBTREE LOCK:

else

cerr << "<<<Error in VOBJECT Command syntax>>> \n*a";

int evaluate-prototype-function(char *function. int arguments)

TRACER("evaluateprototype-function");
if (strcmp(function."PLN-)=-0)

if (!arguments==O)

cerr << "<ERROR: Too many arguments for List Prototype Names>Nn";
return ERRORINEVALUATION:

else
return LISTPROTOTYPES; /tell main() to run List-Prototypes

else if (strcmp(function.'PLL")=-O)

if (!arguments---O)

cerr << "<ERROR: Invalid number of arguments for Long List Prototypes>\n":
return ERRORINEVALUATION;

return LONGLISTPROTOTYPES;
I

else if (strcmp(function,"PDS')=-0)

if (arguments<l II arguments >1)

cerr << "<ERROR: Invalid number of arguments for Dump Prototype Summary>\n"-
return ERRORINEVALUATION;

return DUIMP_PROTOTYPE_SUMMARY;
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else if (strcmp(function,"PGL")=0)

if (arguments<1 II arguments >1)

cerr << "<ERROR: Invalid number of arguments for Get Prototype Leader>\n",

return ERRORINEVALUATION;

return GETPROTOTYPELEADER:

else if (strcmp(function."PGD")=0)

if (arguments<1 II arguments >1)

cerr << -<ERROR: Invalid number arguments for Get Prototype Description>\,n;
return ERRORINEVALUATION;

retuni GETPROTOTYPEDESCRIPTION,

else if (strcmp(function."PRIY.)==0)

if (arguments<l II arguments >1)

cerr << "<ERROR: Invalid number arguments for Retrieve Prototype Date>\n";
return ERRORINEVALUATION;

return RETRIEVEPROTOTYPEDATE;

else if (strcmp(function,"PIP")==0)

if (!arguments>O)

cerr << -<ERROR: Invalid number arguments for Insert Prototype>\n":
return ERROR_IN_EVALUATION;

return INSERTPROTOTYPE;

else if (strcmp(function,"PUL")=-O)

if (arguments<2 II arguments >2)

cerr << "<ERROR: Invalid number arguments for Update Leader>Nn":
return ERRORINEVALUATION;
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return UPDATE PROTOTYPELEADER,

else if (strcmp(function,"PUIY')=O)

if (! arguments-=1)

cerr << "<ERROR: Invaid number arguments for Update Description>\n",
return ERROR_INEVALUATION:,

return UPDATEPROTOTYPEDESC;,

else if (strcmp(function,"PUN")=O)

if (! arguments== 1)

cerr <<-<ERROR: Invalid number arguments for Update Name>\,";
return ERRORINEVALUATION:

return UPDATEPROTOTYPENAMNE;

else if (strcmp(function,"PGC'")==0)

if (arguments<l 11 arguments>l1)

cerr << -<ERROR: Invalid number arguments for GetLatest..Configuration>\,n":.
return ERRORINEVALUATION;

return GETLATEST_CONFIGURATION:

else if (strcmp(function.'PLV")=O)

if (!arguments==O)

cerr << "<ERROR: Too many arguments for List Prototype Vaniations>\jV'
return ERRORINEVALUATION;

return PROTOTYPE VARIATION LIST;

else if (strcmp(function,"PVA')=O)

if (!arguments=-O)
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cerr << "<ERROR: Too many arguments for List Prototype Variations and Versions>\n":
return ERRORINEVALUATION;

return PROTOTYPEVARANDVERLIST;

else if (strcmp(function,"PVV")=0)

if (arguments<l 11 argumnents >1)
A I

cerr << arguments << "'n";
cerr << "<ERROR: Too many arguments for List Prototype Versions of a Variation>\n":
return ERRORINEVALUATION:

return PROTOTYPEVERSIONLIST:

else

cerr << "Error in Prototype Command syntax \,n'n";
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H F il e H e a d e r .. ... ... ... ... .. .... ... ... ... ... .... .. .... ... ... ... --- ------
H .............. :,

11.Filename ...... : evaluation.h

H/Date :9/16/91
// Author : Garry Lewis
/ : Drew Dwyer

// Modified by : Michael D. O'Loughlin

H/Date :6/18/92
fl Modifications: Extensive modifications have been conducted on almost all of the

I. original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in

some functions.

Because the functionality of the design database system changed

completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive

changes required I discarded a lot of obsolete code and build a

new system on the base Dwyer and Lewis had established.
*/

H Compiler : Glockenspiel C++ 2.1
//

H End header comments -----------------------------------------------------

#ifndef EVALUATION_H

#define _EVALUATION_H

// SCCS ID follows: will compile to place date/time stamp in object file

static char evaluationh_Sccsld[J = '(@(#)evaluation.h 13\i9/16/91-"

H Contents -------------------------------------------------------

#1 Prototypes of functions to evaluate the command line TAG

// argument and set the appropriate case statement in main.
//

/End -----------------------------------------------------------

# Interface Dependencies -----------------------------------------

1 NONE

//
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/ End Interface Dependencies -------------------------------------

char charupper(char c);
char *upper(char *argument):
int evaluatehistoricalfunction(char *function. int arguments);

int evaluate_configurationjfunction(char *function, int arguments);
int evaluate-vobjectjfunction(char *function, int arguments);
int evaluateprototype_function(char *function. int arguments):

/ Description ----------------------------------------------------

#
// charupper

// Converts lower case letters to upper case.

// upper

// Converts the command line TAG field to upper case. Calls
// charupper to convert each letter.

// evaluate-configurationfunction
//

// Determines the appropriate case statement to be executed for
// database operation pertaining to configurations.
/-

// evaluatevobject_function
//
// Determines the appropriate case statement to be executed for
// database operations pertaining to versioned objects.
/-

// evaluate-prototype function
//

// Determines the appropriate case statement to be executed for
// database operations pertaining to prototypes.
H

/ End Description ------------------------------------------------

#endif H /EVALUATION_H
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H File Header -------------------------------------------------------------
H ............
/.Filename ...... : nodesupport.h

H/Date :9/16/91

H/Author Garry Lewis

H/ :Drew Dwyer
//Modified by : Michael D. O'Loughlin

//Date : 6/18/92
//Modifications : Extensive modifications have been conducted on almost all of the

/* original code written by Dwyer and Lewis. Every function that
accesses an attribute of an object or the entire object has had

to be modified. The original code is not even recognizable in

some functions.
Because the functionality of the design database system changed

completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive

changes required I discarded a lot of obsolete code and build a

new system on the base Dwyer and Lewis had established.
*/

//Compiler Glockenspiel C++ 2.1

/-
// End header comments ------------------------------------------------------

#ifndef _NODESUPPORT_H
#define _NODESUPPORT_H

# SCCS ID follows: will compile to place date/time stamp in

/ object file

static char nodesupportnhSccsld[] = "'@(#)nodesupport.h 1.3'49/16/91";

H Contents ---------------------..........--------------------
//

H/ NODESUPPPORT HEADER FILE
I-

# Description
I-
// SIMPLE NODE SUPPORT Functions
/-

/ End ---------------------------------------------------------
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//Interface Dependencies --------------------------------------

#ifndef _TREENODEH
#include "treenode.h"

#endif

//End Interface Dependencies --- ------.........-------------

TREENODE* root_find(TREENODE_linkedlist list to-search, const char* str);

int strsuffix_check(char* str.char ch);
int proper..super..string(char* strl. char* str2);
int proper..superNODE-check(TREENODE* nodeptr. char* targetstring);

H Description -------------------------------------------------
I-

// root find
//

// Locates the root node associated with given operator name.

//
// str_suffixcheck
I-

// Locates the suffix of a given string.

//
II proper__super-string
/-

II Determines whether one string is a prefix of another string
// (i.e., one operator is the child of another operator).
1/
// propersuperNODEscheck
//

// Determines whether a given node should be added to the childlist
// of a given operator name.
I'

H End Description ----------------------------------------------

#endif // end nodesupport header file

/File Header ------------------------------------------------------------

#..I..........
//.Filename ...... : nodesupport.cxx
//.SCCS ID ....... :1.3

//.Release No.... 1

//.Date .......... : 9/16/91
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#/.Author ........ : Garry Lewis
// ............... : Drew Dwyer

l/.Compiler ...... : Glockenspiel C++ 2.1

# ...........
//End header comments -----------------------------------------------------

H SCCS ID follows: will compile to place date/time stamp in
H object file

static char nodesupportcxx Sccsld[] = "'@(#)nodesupport.cxx 1.3'49/16/91";

/ Contents -----.-.-------- ...............--------------------

// rootfind

// strsuffix_check

/H propersuper_string

// propersuperNODEcheck
//

// End ---------------------------------------------------------

H Interface Dependencies --------------------------------------
// TURN ON TRACE-DEBUG
#define DEBUG

#include "debug.h"

extem "C--"

#include <string.h>

#ifndef _NODESUPPORTH
#include "nodesupport.h'"

#endif

// End Interface Dependencies ----------------------------------

TREENODE* root-find(TREENODE_linkedlist list_to_search, const char* str)

//Summary ----------------------------------------------------

// this function returns the address of the NODE in the list

// that has its operator-name matching *str.

//
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H E nd S um m ary .................................. .............

slist iterator ret node(list-to-search);
TREENODE* node:

H BELOW SHOULD BE REPLACED WITH THE ABOVE
while (ret-nodeO)

node = ret_nodeO;
if ( !strcmp(strjnode->getnamerO)) return node*

return NULL;

int str_suffix_check(char* str,char ch)

H Summary -----------------------------------------------------
//
// this function checks to see if the char at address str is ch
H/ and that ch only appears in the string *str at this position.
// Thus *sir with ch = is of the form ".example with no more
// periods".
//

//End Summary -------------------------------------------------

if (*str != ch ) return 0;

else H check for "ch-' in rest of string

if (strchr(str+l, ch ) ) return 0;
else return 1;

int proper._super_string(char* strl. char* str2)

# Summary -----.........................---------.......--
1/
H/ This function checks to see if strI is a candidate to be a
H/ child of str2 in the multi-way tree.

1/
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HlEnd Summary m...........................y........---------

H check to see if str2 is a prefix of slI
if (stri != strstr(strl,str2))

return 0;

else

char* loc = strl + strlen(str2);
return strsuffix_check(loc .

int proper superNODEcheck(TREENODE* nodeptr. char* targetstring)

H/Summary ----------------------------------------------------

HI This functions checks to see if the NODE returned by
// Listlterator should be added to the childlist of the NODE
// associated with target string. It return a 1 if it should.

H End Summary ------------------------------------------------

return proper-super..string(nodeptr->getname0, targetstring);

/File Header -------------------------------------------------------------
H ............... :
//.Filename ...... : protfunc.h

HlDate :9/16/91
H Author : Garry Lewis
H/ . Drew Dwyer

/ Modified by : Michael D. O'Loughlin
llDate : 6/18192
//Modifications : Extensive modifications have been conducted on almost all of the

1* original code written by Dwyer and Lewis. Every function that
accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive
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changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

/Compiler Glockenspiel C++ 2.1
//

// End header comments -----------------------------------------------------

#ifndef _PROTFUNC_H
#define _PROTFUNC-H

# SCCS ID follows: will compile to place date/time stamp in
# object file

static char protfunc_h_Sccsld[I = "@(#)protfunc.h 1.3\19/16/91":

/ Contents ---------------------------------------------------------------
//

// Prototypes for functions related to manipulating
// instances of the class PROTOTYPE.
I-

I/End --------------------------------------------------------------------

void list.prot-func(int);
void long-list-prot-func(int):

void list-prot-variations(int):
void list.prot-versions(int);
void listprot var and ver(int);

void getprotleaderjfunc(int, char*):
void get-prot-description-func(int, char*),
void dumpprot-summary-func(int, char *):
void retrieve..protdate_func(int, char*);
void insert.prot-func(int, char*, char*. char*)-
void update.prot-leaderfunc(int, char*. char*)-
void update.prot.desc-func(int, char*, char*));
void update_.prot name-func(int, char*, char*);

HlDescription -------........................----------.-.------....

/# listprotfunc
//

// Provide the name of prototypes in the design database.
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fl
fl long.list-protfunc
fl
fl Provides a list of all prototypes. the default configuration
// assigned to a prototype and the version number of the root
// versioned object.
//

// get-protjleaderfunc
f-
// Provides the name of the leader assigned to a prototype.
//
// get-prot-descriptionjfunc
//

// Provides the description of a given prototype.
/-

// dump-prot_summary_func
/-

// Provides a summary of the prototype. Include creation date.
// leader, default configuration. and a description.
/-

// retrieve-protdatefunc
//

// Provides the creation date.
//

// insertprotjfunc
//

// Creates a new prototype in the database.
I-

// update-protleaderfunc
/-
// Changes the prototype leader's name.
//
// update..protdescfunc
//

II Changes the description of a prototype.
//

#/ update.protnamefunc
/#
// Changes the prototype name.
//

#/End Description ----------------------------------------...........

#endif // PROTFUNC_H
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HI File Header --------------------------------
iH ............... .

//lFilename ...... : protfunc.cxx
//Date :9/16/91
H Author Garry Lewis
// :Drew Dwyer
//Modified by : Michael D. O'Loughlin
H/Date : 6/18/92
// Modifications : Extensive modifications have been conducted on almost all of the

original code written by Dwyer and Lewis. Every function that
accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive
changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

/Compiler Glockenspiel C++ 2.1
//

//End header comments -----------------------------------------------------

H SCCS ID follows: will compile to place date/time stamp in
H object file

static char protfunccxxSccsldo = "@(#)protfunc.cxx 1.34,9/16/91";

// Contents .....................................................
//

// list-prot func

H long-list_•rot-func
// get..protjleaderfunc

/H get-prot.description-func
H/ dump prot summary-func

// retrieve-protdate_func
/H insert-protrfunc

H/ update-protleader_func

H/ update-prot-desc-func

HI update-prot-name-func

/-
//End ----------------------------.-...........----------------
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H/Implementation Dependencies -------------------...-----------

H TURN ON TRACE-DEBUG

#define DEBUG
#include "debug.h"

#ifndef __DDBDEFINES_H

#include "ddbdef'mes.h"

#endif

#include "MyString.h"
#include <stream.hxx>

#include <Listh>
#include <Directory.h>

extern "C--"
I
#include <sys/time.h>

#include <sys/types.h>

#ifndef _PROTOTYPE_H
#include "prototype.h"
#endif

H End Implementation Dependencies -------------------------------

//Interface Dependencies ---------------------------------------

#ifndef _PROTFUNC_H

#include "protfunc.h"
#endif

H End Interface Dependencies -....--- .........................--

extern List *myPrototypeList;

extern char *ddbRootDir;

PROTOTYPE *prototypePtr;

ifstream inFile;
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void list..prot-func(int number...arguments)

switch (number-arguments)

case 0:

OC-setWorkingDirectory(ddbRootDir);
ListIterator myjiterate(myPrototypeList);,
while(my~iterate.moreDatao)

cout << (char *)my iterateo< "W'";

break;
default:

cerr << "<ERROR: problem listing prototypes in database>\n"';

void long-list..prot-func(int number-arguments)

char *proto-name = (char *)O;
char *configname = (char *)O*,
switch (number-arguments)

case 0:

OC-setWorkingDirectory(ddbRootDir);
List &protoReference = *myPrototypeList;,
List *proto-names = (List*)0;,
proto names = new List(protoReference)l:
Lisulterator myjiterate(proto-namnes);
while(my..jterate.moreDatao)

Directory *prototypedfr-(Directory*)0,
char *proto-name = (char *)Q;
char *name = (char *)0-,
proto-name = (char *)my~it.ereo;

name = (char *)(MyString(proto-name) + My..String("_dif"))

prototype_.ir = (Directory *)OClokup(nwme);
if (p~rototype-&r)
OC setWorkingDirectorypototypejli);
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char *prototype-name = (char*(MyStr~ng(protojiame) +

My-String(PROTOTYPE-EXT));,
prototypei = POTTPE) ookup(prototype-name);

if (prototypePtr)

CONFIGURATION *configPtr,
contigPtr = prototypePtr->getDefaultConfigurationo;
if (configPtr)

configname =new char [strien(configPtr->name0+ 1)1;
strcpy(configname,configPtr->nameo);

else

configname = new char [121;
strcpy(configname," 1

cout << proto...name;
int i=0:;
for (i=O:i<(PRLNTLCONFIGLOCATION-strlen(proto-namne));i++)

Cout«<,..
cou: ~<ý configname;,
for (i-O~i<(PRINT VERSIONLOCATION-

(PRINTCONFIGLOCATION+strlen(configname))):i++)
cout<< .".,

VOBJECT *vobjecPtr = prototypePtr->getVobjecto;
if (vobjectPtr)

int variation =vobjectPtr->getVariationNumbero;
cout << variation <<

else
cout <<"*

if (vobjectPtr)

int version = vobjectPtr->getVersionNumbero;
cout << version << ",n;;

else
cout <<...< "\n";

delete name;
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delete configname;

break;
default:

cerr << "<ERROR: problem long listing prototypes in database>N"A;

void list-protzvariations(int number_arguments)

switch (number-arguments)

case 0:

cerr << "In list prototype variations\n";

break:
default:

cerr << "<ERROR: Problem listing prototype variationsN•n;

void list-protversions(int numberarguments)

switch (number-arguments)

case 1:

cerr << 'In list prototype versionsfn";

break:

default:
cerr << "<ERROR: Problem listing prototype versions\n";

void list-prot-var andver(int numberarguments)

switch (number-arguments)

ca-e 0:

cerr << "In list prototype variations and versions\n":
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break-,
default

cerr << "<ERROR: Problem listing prototype variations and versionsl~i;

void get-prot-eaderjfunc(int numberý-arguments, char *argl1)

switch (number-arguments)
I
case 1:

char *prototype-narne =new char [strren(argl)+51,
strcpy(prototype-narne~arg 1),
strcat(prototype~name.PROTOTYPE-EXT);
prototypePtr =(PROTOTYPE*)OCjookup(prototypename);

prototypePtr ->getPrototypeLeadero;

break;
default:

cerr << "<ERROR: extra arguments in get description caft~":

void get-prot-descriptionjfunc(int number-arguments, char *arg 1)

switch (number~arguments)

case 1:
char *prototype-name =new char [strlen(arg 1)+5]:
strcpy(prototype~name~arg 1),
stircat(prototype-name,PROTOTYPE-EXT);
prototypePtr = 1(PRQTOTYPE*)OC-jookup(prototyp name)-
prototypePtr -> getPrototypeDescriptiono;
break;

default:
cefr << "<ERROR: extra arguments in get description callt".

void dump-prot-suinmary func(int number-.arguments, c-har *argl1)
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switch (number~arguments)

case 1:
char* prototype-name

(char*)(MyString(arg 1 )+Myjtring(PROTOTYPE..EXT));
prototypePtr = (PROTOTYPE *)O4ý-ookup(prototype name);
prototypePtr -> dumpPrototypeSummaryo;
break;

default:
cerr «<< -ERROR: extra arguments in dump Prototype Summary calft;

void retreve-prot-date-func(int number-arguments, char *arglI)

switch (number~arguments)

case 1:
char* prototype-name=

(char* )(MyString(arg 1 )+My-String(PROTOTYPEEXT));
prototypePtr = (PROTOTYPE* )OCIookup(prototype...name);
if (prototypePtr)

timnej protTime = prototyptr- getProtCreationDateO,
cout << ctime(&protTime):,

else

cerr << "<Prototype -«<arg I <<« not found>\nf
<<-<find prototype creation date operation aborted>'.

break;
default:
cef << -<ERROR: invalid number args for prototype time retrieval>\Nn";

void insentprot~func(int number-arguments. char *argl1, char *arg2, char *arg3)

char* prototype-name=
(char*)(My-String(argl )+My..SLing(PROTOTYPEEXT));
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prototypePtr = (PROTOTYPE *)OC-lookup(prototype-name);
if (!prototypePtr)

switch (number-arguments)

case 1:
prototypePtr = new PROT'OTYPE(prototype~narne)-
OC-setWorkingDirectory(ddbRootDir);
myPrototypeList -> nsert(arg 1);
myPrototypeList ->putObjecto:,

break;
case 2:
case 3:

prototypePtr = new PROTOTYPE(prototype~name. arg2);
inFile.open(arg3. ios::in);
if (inFile)

prototypePtr -> updatePrototypeDescription(arg3.inFile);
OC-setWorkingDirectory(ddbRootDir);,
myProtory~peList ->Insert(argl),

myPrototypeList ->putObjecto:,

inFile.closeo;,
break;

default:
cerr << -<ERROR: invalid number args for insert prototype>\nif:

else

cerr «<"<NOTE: -«<arg I <<C already exists! >W%'
return;

void update-prot-leader-func(int number-.arguments. char *Mrgl, char *arg2)

switch (number-arguments)

case 2:
char* prototype-name=

(char*X(My...String(arg 1 )+My-String(PROTOTYPE-EXT));
prototypePtr =(PROTOTYPE*)OC-jookup(prototypejlane);

prototypePtr ->changePrototypeLeader(arg2);

break:
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default
cerr << -<ERROR: invalid number args for update Leader>\N";

void update...prot desc-func(int number-.arguments, char *arg I, char *arg2)

switch (number~arguments)

case 2:

inFile.open(arg2.ios::in)-;
if (!inFile)

cerr << "File with description contents does not exist\fl"
<<-Aborting prototype update...description~n",

else

char *prototype-name = new char [strlen(argl)+5];
strcpy(prototype-name~arg 1);
strcat(prototype-name.PROTOTYPEEXT);
prototypePtr =(PROTOTYPE*)OC-Iookup(prototvpename);

prototypePtr ->updatePrototypeDescription(arg2anFile);

inFile.closeO;

break-,

default:
cenr << <ERROR: invalid number args for update description>Nn";

void update-prot name_func(int number-.arguments, char *argl. char *arg2)

switch (number-..arguments)

case 2:
char* prototype-name

(char*'XMy..String(arg 1 )+My-String(PROTOTYPEEXT)),
char* new-prototype name =

(char*)(My-Surng(arg2)+My-Su-ing(PROTOTYPE-EXT));
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prototypePtr = (PROTOTYPE*)OCIookup(jprototype-name);
prototypePtr -> changePrototypeNamne(new..prototypenamie);
break;

default
cerr «< "<ERROR: invalid number args for update Namne>\,n";,
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//File Header ---------------...--- ............-- - - -------------------...

I I.............
//.Filename ...... : prototype.h

//Date :9/16/91
fl Author Garry Lewis

// :Drew Dwyer
//Modified by : Michael D. O'Loughlin

IIDate :6/18/92
//Modifications : Extensive modifications have been conducted on almost all of the
1* original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive

changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

//Compiler : Glockenspiel C++ 2.1
//

H End header comments -----------------------------------------------------

#ifndef _PROTOTYPE_H

#define _PROTOTYPE_H

//SCCS ID follows: will compile to place date/time stamp in
//object file

static char prototype-hSccsldo = "@(#)prototype.h 1.3N9/16/91";

// Contents -------------------------------------------...-----

// PROTOTYPE
/I

# Description

I-
// Defines 'lass ,ROTOTYPE.

//
# End -----------.-.......--------... -------.. ------......
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II Interface Dependencies ------------------

#include <ObjecLh>
#include <.SLth>
#include <Dictionary.h>
#include <Reference.h>
#include "ReferenceMacros.h"

extern C-

#include <sysltime.h>
#include <sys/cypes.ht>

#ifndef_-TEXTOBJECTH
#include -text-object.h"
#endif

#ifndef -CONFIGURATION H
#include *'configuration.h"
#endif

#ifndef__VOBJECT_H
#include "versioned~object.h"
#endif

TypeCheckReference(ConfDictReference. Reference. Dictionary):
TypeCheckReference(TextObjectReference. Reference. TEXTOBJECT);
TypeCheckReference(DefaultConfReference. Reference. CONFIGURATION):

// End Interface Dependencies --------------------------

#define DEFAULT_NAME ..

H/Class/H

class PROTOTYPE: public Object

private:
char *protleader.
int protDictlndex;
time-t protCreationDate;
TextObjectReference protdescription;
ConfDictReference prot-configurationjlist: lpoints to a Dictionary
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DefaultConfReference Prot-default-configuration:

public:
PROTOTYPE(APL*)
PROTOTYPE(char *prototype~naie,

char *prototypejeader--DEFAULT -NAMEf);

virtual void Destroy(BOolean aborted=FALSE);
virtual Type *getDirectTypeo;
char *get.Namneo3
char *getConfig1~I1eo;
void getPrototypeNameo;
void getPrototypeLeaderO,
void getPrototypeDescriptiono:,
void changePrototypeName(char *new~prototype-nam~e);
void changePrototypeLeader(char *new-prototypetleader);
void updatePrototypeDescription(char*. ifstream&):,

void dumpPrototypeSummaryo;,
void addConfiguration(CONFIGURATION *configuration).

void IistConfigurationso;
time-t setProtCreationDateo;,
time-t getProtCreationDateo:
void getDefaultConfigNanieo;
CONFIGURATION *getConfiguratkion(char )

CONFIGURATION *etDefaultConfigurationo-:
V-OBJECT *getVobjectO;
-PROTOTYPE()I Destroy(FALSE); I

HI Description -------------------------

IIDefines a PROTOTYPE class.

HI Constructor
f-
II prototype --APL

IIONTOS required constructor

II prototype

IIConstructs a prototype object from the given name.
IIand optional team leader of the prototype.
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//Public Members
//

// Destroy
//

// used to cleanup memory during deletion and aborts.
I-

I/ getDirectType
I'

// Return the ONTOS Type of class PROTOTYPE.
I'

// getName
//

// Returns a character string containing the name of the prototype
I-

// getConfigName
//

// Returns a character string containing the last configuration
// worked on by a user
/-

// getPrototypeName
I-

// Prints the prototype name to standard output
//

// getPrototypeLeader
//

// Displays the prototype designer team leader's name.
I-

// getPrototypeProtdescription
/-

// Displays a protdescription of the prototype.
//

// changePrototypeName
I-

// Change the name of the prototype.
I-
II changePrototypeLeader
//

// Change the prototype leader's name.
I'

// updatePrototypeProtdescription
//

I/ Adds a protdescription to a PROTOTYPE object.
//

// dumpPrototypeSummary
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//

// Provides date created, leader, default configuration,
// and description of a prototype.
//

#/ addConfiguration
//

#/ Adds a configuration with a given name to the prototype

//
// listConfigurations
I-

// List the names of all the configurations in the prototype.

/-
#/ getDefaultConfigName
I/
I/ Displays the name of the defaul configuration.

//
// getConfiguration

//
#/ Used by this class as a support function to update the default

/# configuration.
//

#/ getDefaultConfiguration
1/

// returns a pointer to the default Configuration
/-

II getVobject

//
// returns the most current root V_OBJECT (Operator or Type)

// associated with a prototype.
/-

// -prototype
//
// The class destructor.
'I

/End ----------------------------------------------------------

#endif // PROTOTYPE_H
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HlFile Header ---- ------- --------------------------H ............. .. .. . . . . . . . . . . . . .. . . . . . . . . . . . .

/.Filename ...... : prototype.cxx
H/Date :9/16/91
// Author : Garry Lewis

/ : Drew Dwyer

H Modified by : Michael D. O'Loughlin
//Date :6/18/92

//Modifications : Extensive modifications have been conducted on almost all of the

/* original code written by Dwyer and Lewis. Every function that
accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
some functions.
Because the functionality of the design database system changed

completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive

changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

H Compiler Glockenspiel C++ 2.1

H End header comments ----------------------.........---------------------

H SCCS ID follows: will compile to place date/time stamp in

H object file

static char prototype cxxSccsld[] = "@(#)prototype.cxx 1.3\19/16/9 1"

H Contents -----...-------------- ..............---------------

I-
// PROTOTYPE::PROTOTYPE ONTOS constructor
// PROTOTYPE::PROTOTYPE constructor
// PROTOTYPE::Destroy
/H PROTOTYPE::getDirectType

// PROTOTYPE::getName

// PROTOTYPE::getConfigName
// PROTOTYPE::getPrototypeName
// PROTOTYPE::getPrototypeLeader

// PROTOTYPE::getPrototypeDescription
// PROTOTYPE:: getNumberOfVariations:

// PROTOTYPE::displayNumberOfVariations;
// PROTOTYPE:: incrementVariations;
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// PROTOTYPE::changePrototypeName

H/ PROTOTYPE::changePrototypeLeader
// PROTOTYPE:: updatePrototypeDescription

// PROTOTYPE::dumpPrototypeSummary
H/ PROTOTYPE::addConfiguration

H/ PROTOTYPE:: listConfigurations

// PROTOTYPE::setProtCreationDate

// PROTOTYPE::getProtCreationDate

// PROTOTYPE::getDefaultConfigName

H/ PROTOTYPE:: getConfiguration

H/ PROTOTYPE::getDefaultConfiguration

H/ PROTOTYPE::getVobject
/-

H Description
I,

// Implementation of class PROTOTYPE member functions.

//End ---------------------------------------------------------

H Interface Dependencies --------------------------------------

// TURN ON TRACE-DEBUG
#define DEBUG
#include "'debug.h"

#include <GlobalEntities.h>

#include <Directory.h>

#include <stream.hxx>

extern "C--"
I
#include <sys/time.h>

#include <strings.h>
}

#ifndef PROTOTYPEH
#include "prototype.h"

#endif

H/End Interface Dependencies ---------....................--- -

extern Type *PROTOTYPEOType;
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extern rype *CONFIGURATIONOType;
extern Type *V_OBJECTOType;

// ONTOS required constructor/I

PROTOTYPE::PROTOTYPE(APL *theAPL) : \theAPL)

H New Instance Constrictor/I

PROTOTYPE::Fi'OTOTYPE(char *prototype-name,
char *prototyipe leader) : (prototype-name)

,//Summary ---------------------------- ----------------------------
/-

fl Constructs a persistent pro:otype object. A PROTOTYPE object
H/ contains general management information about a prototype and
// a reference to a container holding configuration objects.
I-

H/Parameter
I-
// prototype-.name
/H
// A pointer to a characmer string.
//

// prototype-leader
I-
// A pointer to a character string.
//

H Functional Description
H/
/H Passes the object name to class Object. Copies the leader's name
Hf into private data members. We initialize the description to null
fl and create a dictionary to hold various configurations.
//

H/End -----.-.------------------------.-----......------------------

initDirectType(PROTOTYPEOType);

protleader = new char[strlen(prototypeleader)+ 1];
strcpy(protleader, prototype leader);
protDictlndex = 0;
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protCreationDate = setProtCreationDateo;
protdescription.initToNullO;
prot-_default-configuration.initToNull0;

if(!CONFIGURATIONOType)

ICONFIGURATION_OType = (Type*)OCIookup("CONFIGURATION");

Dictionary *new-configuration = new Dictionary(OC-integer,
CONFIGURATIONOType,
TRUE, FALSE);

new-configuration ->putObjectO;
protsconfiguration-list.Reset(new_configuraion, this):

putObjecto;

H/End Constructor PROTOTYPE::PROTOTYPE//

// Member Function //

void PROTOTYPE::Destroy(Boolean aborted)

delete protleader;
if (aborted)

Object:: Destroy(aborted):

I-Type* PROTOTYPE::getDirectType0

H/Sum m ary -----------------------------------------------------

H/ returns the ONTOS Type for the prototype class.
//

// Return value
I-

HI A pointer to an ONTOS Type.
//

H End ------------------------------------------------------..
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return PROTOTYPEOType:

char * PROTOTYPE::getName0

// Summary ----------------------------------------------------
fl
fl returns the name of the prototype
/-
H Return value
/-
#/ A pointer to a character string
I-

#/End ---------------------------------------------------------

Directory *directory-(Directory *)0;
char *name(char *)0;
char *temp=(char *)0;

if(!this)

cerr << <ERROR: cannot get the name of a null PROTOTYPE>M";

return NULL:

else

name = Name0;
OCgetNameComponents(name, &directory. &name):

temp = new char [strlen(name)+ ]:
temp = strtok(name,"..);

return temp;

void PROTOTYPE::getPrototypeNameO

I/Summary -----.-----.-.-.---------------- .......--- --------

HI Displays the name of the prototype

//Return value

HI
Hf Displays the Prototype Name and a linefeed to the stdout
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H

H E nd ---------------------------------------------------------

Directory *directory;
char *name;

if(!this)

cerr << -<ERROR: cannot get the name of a null PROTOTYPE>W";
return;

else

name = NameO;
OC-getNameComponents(name, &directory. &name);
cout << name << 1z":

void PROTOTYPE::getPrototypeLeader0

/Summary -----------------------------------------------------
//

// Displays the name of the prototype leader
1/

// Return value
/H
// Displays the Prototype leader and a linefeed to the stdout

H End ---------------------------------------------------------

if(!this)

cerr << "<ERROR: cannot get the leader's name of a null PROTOTYPE>W'i;
return.

cout << protleader << '-n";

void PROTOTYPE::getPrototypeDescription0
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H Sum m ary ....................................................
/-
// Displays the prototype description
/-

H/Return value

H/
// Display Description to stdout if description exists

//End --------------------------------------------------------

if(!this)

cert << "<ERROR: cannot get the description of a null PROTOTYPE>\n";
return;

if(!protdescription)

cerr << '<ERROR: This prototype does not contain a description>\n":
return,

else

TEXTOBJECT* myTextObjPtr = (TEXTOBJECT*) protdescription.Binding(this):

myTextObjPtr -> text(cout):
cout << "n"

void PROTOTYPE::changePrototypeName(char *newprototype_name)

H/Summary -----------------------------------------------------

H'
/H Changes the prototype name

/-
H Parameter
I-

/ newprototype__name

// a character string pointer containing the new name

H-
H Return value
/-

// N/A
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'I

H End n d---....---------------------------- ......-- - - - -------

if(!this)

cerr << -<ERROR: cannot set the name of a null PROTOTYPE>\,i";

return;

Name(new-prototype-name);

void PROTOTYPE::changePrototypeLeader(char *new-prototype-leader)

H Summary -----------------------------------------------------

//
H/ changes the prototype leader
//

//Parameter
/-

H new-prototypejeader
//

// a character string pointer containing the new leader's name

//
H Return value

I/
// N/A
//

// End ---------------------------------------------------------

if(!this)

cenr << "<ERROR: cannot change the leader of a null PROTOTYPE>Nn";
return;

delete protleader.
protleader = new char[strlen(new-prototypejleader)+ 1];

strcpy(protleader. newprototype-leader):

putObjectO:

void PROTOTYPE::updatePrototypeDescription(char *fdeName. ifstream& input-file-stream)
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/ Sum m ary -----------------------------------------------------
H-
H/ changes the prototype description
H'
/ Parameter

H'
H/ fileName
H'
// a character string pointer containing the new name of
// the file containing the new description.
IH
H/ input-filestream

/-
// the file handle of the input description file.

/-
//Return value
//

// N/A
//

H/End ---------------------------------------------------------

if (!protdescription)

TEXTOBJECT *textObjectPtr = new TEXTOBJECTO()
textObjectPtr -> append(fileName. input file-stream);
protdescription.Reset(textObjectPtr, this):
putObjectO;

else

TEXTOBJECT *textObjectPtr = (TEXT_OBJECT*) protdescription.Binding(this):
textObjectPtr -> resetTheTexto;
textObjectPtr -> append(fileName, inputjile.stream);
putObjecto;

void PROTOTYPE::dumpPrototypeS ummary0

//Summary -----------------------------------------------------
//
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// Displays the date created. leader, default config, and

// description of a prototype to stdout
#/ 1 item per line ending with the (potentially) multi-line

#/ description.
/-
#/Parameter
I'
I/ N/A
//

/ Return value
/-

/1 N/A
//

n -End ........................------------------------------

TRACER("dumpPrototypeSummary"):

timet creationdate = 0:
creationdate = getProtCreationDateo;
TRACE("Creation Date: "):
cout << ctime(&creationdate);
getPrototypeLeaderO:

getDefaultConfigNameO:
getPrototypeDescriptiono(

void PROTOTYPE::addConfiguration(CONFIGURATION *configuration)

//Summary -----------------------------------------------------
I'
// adds a configuration to the prototype
//

//Parameter
/-

HI configuration
/-

// a pointer to the configuration to be added to the
// prototype.

# Return value
//
/[ N/Ai/N/

//End ---------------------------------------------------------
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if(!this)

cerr << -<ERROR: cannot set the description of a null PROTOTYPE>\n";
return;
I

if(!configuration)

cerr << "<.ERROR: cannot give to a PROTOTYPE a null configuration>\n";

return;

else

protDictIndex = protDictlndex + 1;
Dictionary*confDictionaryPtr=
(Dictionary*)prot configuration-list.Binding(this);

confDicfionaryPtr -> Insert(protDictIndex. (Entity *)configuration);

confDictionaryPtr -> putObjectO;
prot defaultconfiguration.Reset(configuration. this);
putObjectO:

void PROTOTYPE::listConfigurationsO

//Summary -----------------------------------------------------
//

// Display the configuration names contained in this prototype
// to stdout. I configuration / line.

//
// Parameter

//
// N/A

H Return value
/-

#/ N/A
II

/End ---------------------------------------------------------

CONFIGURATION *theconfiguration;

char *name;
Directory *directory;
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if(!prozconfiguration-list)

cerr << -<ERROR: cannot return a prototype from an empty list>\n-
return-

Dictionary *confDictionaryPtr =

(Diccionary*)prorconfiguration list.Binding(this):
Dictionarylterator configlistiterator(confDictionaryPtr);

while(thesconfiguration =(CONFIGURATION*)(Entity*)configlistjiteratoro)

if (name = the-configuration->NameO):

OCgetNameComponents(name, &directory, &nane):
cout << name << "'n";

//Member Function //

timet PROTOTYPE::setProtCreationDate0

H Summary -----------------------------------------------------
//

// sets the creation date to system date at time of this call.
//

// Parameter

/H N/A
//

H Return value
//
// time!t as a default long value containing the system time
// This function as a byproduct updates the protCreationDate
H/ attribute field.
/-

//End ------------------------------------------------------..

time-t mytloc=0:
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timet theTime;
return theTime = time(mytloc):

/End ------------------------------------------------------

H Member Function /

timet PROTOTYPE::getProtCreationDateO

H/Summary -----.-.----------------- ...........---------------
//

H Returns the prototype's creation date
//

H/Parameter
/-

// N/A

/-
// Return value

/-
// timet as a long value containing the system time
//

H/End ---------------------------------------------------------

return protCreationDate:

H End -------------------------------------------------------

void PROTOTYPE::getDefaultConfigNameo

H/Summary ---------------------.-.------.-.----.-............

/H Displays the default Configuration name for this prototype
// to stdout
'I

# Parameter

// N/A

/-
H Return value
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/-

HI N/A
//

H / End -------------------------------------------- - - -------...

Directory *directory;
char *name,

if(!prot default_configuration)

cerr << 'Nn<ERROR: No configurations are contained in this prototype.>\ia"f,

else

CONFIGURATION *the-configuration -
(CONFIGURATION*)prot-defaultconfiguration.Binding(this),

name = theconfiguration -> Namneo;

OC_getNameComponents(name, &directory. &name):
cout << name << "',

char * PROTOTYPE::getConfigName0

H/Summary -----------------------------------------------------

HI Returns a character string pointer to an area in memory

HI containing the name of the default Configuration name
/I for this prototype.
//

I/Parameter

//
#/ N/A

//Return value
I-

/# character string pointer
//

//End ---------------------------------------------------------

Directory *directory;

char *name.
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if(!protdefaultconfiguration)

cerr << -<ERROR: No configurations are contained in this prototype.>\rn";

return NULL,

else

CONFIGURATION *the-configuration =

(CONFIGURATION*)protdefaultconfiguration.Binding(this);
name = theconfiguration -> Nameo:

OCgetNameComponents(name, &directory, &name);

return name;

CONFIGURATION *PROTOTYPE::getConfiguration(clhar *confName)

H Summary -----------------------------------------------------

// Used by this class as a support function to update the default

// configuration.

//
H Parameter

//
// confName

//
// configuration name to lookup the default configuration

// for this prototype
//

// Return value

//
// Configuration pointer if successful. Null pointer if

// failed.

I-HI End --------------------------------------------

CONFIGURATION *myConfPtr = (CONFIGURATION *)OC-lookup(confName);
if (myConfPtr)

return myConfPtr:

else
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return (CONFIGURATION*)0:

CONFIGURATION *PROTOTYPE::getDefauhtConfigurationO

//Summary -----------------------------...----- ....- ....-- - - -

//

// Returns the default configuration for this prototype.
// The last configuration worked on.
I-

/Parameter
//

// N/A
//

I/Return value
HI
1/ Configuration pointer if successful. Null pointer if
// failed.

IIIH End --------------------------------------------

CONFIGURATION *the-configuration =(CONFIGURATION *)0:

if(• prot-defaultsconfiguration)

return NULL:

else

the_configuration =

(CONFIGURATION*)prot default-configuration.Binding(this): return the-configuration:

V_OBJECT *PROTOTYPE::getVobject()

H Summary -----------------------------------------------------
//

// This method assumes that the root versioned object (VOBJECT)
// has the same name as the prototype. If this is not the case
// then this function will not work. Taking the prototype name,
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// a thread lookup is performed and the most current VOBJECT

H/ in the thread is returned.

/H
H/Parameter
I-

H/ N/A

/-
H Return value

/-
// VOBJECT pointer if successful. Null pointer if

/H failed.
I-

H/End ------------------------------------------------------..

THREAD *threadP -(THREAD*)o.

char *name = new char [strlen(getNameo)+ I];

strcpy(namegetNameO);
threadPtr = (THREAD *)OC-lookup(name):
if (threadPlr)

V_OBJECT *vobjectPtr = threadPtr->currentO;

if (vobjectPtr)
return vobjectPtr.

else

return NULL:

else

return NULL;

H/end functions
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H/File Header ------------------------------------------------------------

fI .............. :
//.Filename ...... : queue.h

/Date :9/16/91

//Author : Garry Lewis
H/ :Drew Dwyer
H Modified by : Michael D. O'Loughlin
HlDate : 6/18/92

//Modifications : Extensive modifications have been conducted on almost all of the

1* original code written by Dwyer and Lewis. Every function that
accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive
changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

/Compiler : Glockenspiel C++ 2.1
//

H End header comments -----------------------------------------------------

#ifndef _QUEUE_H
#define _QUEUE_H

// SCCS ID follows: will compile to place date/time stamp in

/l object file

static char QUEUE..fhSccsld[] = "@(#)queue.h 1.3\19/16/9 1";

H Contents -------------.-.-.-------............-------------
'I
I/ QUEUE

# Description
//

// IMPLEMENTS class QUEUE CONSTRUCTORS.

//End ---------------------------------------------------------

//Interface Dependencies --------------------------------------

199



'I

#include <iostream.hxx>

extern "C--"{
#include <stdio.h>
#include <string.h>

I
// End Interface Dependencies ........................ ---------

# Description ......................................-----.--
/-

// Defines the slink, slist, slistiterator,
// treenodelinkedlist, and treenode-queue classes
//
//

//There are no ontos mechanisms in these classes. The primary
//purpose of these classes is to provide the support structures
//of linked_lists and queues in order to process the CAPS
//PROTOTYPE subdirectory.
//

//As a subdirectory is read. each file is analzed to determine
//whether it is an operator/type. If found to belong to
/ an operator which might version, the operator and operator
//information is placed into a multi-way tree parrallelling the
//decomposition of an operator in the CAPS system. The
/ TREENODES are then compared against operator structures in
//the Ontos Database in other programs documented elsewhere.
//

//These structures are simple in nature and can be found in
# any good C++ textbook. These particular examples came from
/ Bjarne Stroustrup's C++ Programming Language textbook (pg 203).

//Please refer to the textbook for further explanation of the
//data structures and how they are manipulated.

H-
//End --------------------.-.............----------------------

class TREENODE;
class slist;
class slist-iterator;

class slink f
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friend class slist;
friend class slist iterator;

private:
slink* next:

TREENODE * e:

slink(TREENODE * a, slink* p);
1:

class slist
friend class slistiterator:

private:
slink* last; /last-> next is head of list

public:
slistO; // H last = NULL: I

slist(TREENODE * a);

int insert(TREENODE * a): H add at head of list

int append(TREENODE * a); H add at tail of list

TREENODE * geto; I/return and remove head of list

void clearO; //remove all links

int emptyO( / returns 1 if list is empty

-slisto0 H I{ clearO0;
I:

class slist iteratort

private:

slink* ce;
slist* cs;

public:
slist_iterator(slist& s);
TREENODE * operatoro();

1;

class TREENODE linkedlist : public slist

public:
TREENODE-linkedlist0;

int member(char *name);
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class TREENODE-queue : private slist

public:
TREENODE_queue(j)
void put(TREENODE * a) (append(a);
sbist.:empty,
slist::get;

#endif #I QUEUE Class header
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H File Header -------------------------------------------------------------

H/............... :
//.Filename ...... : queue.cxx

II.SCCS ID ....... :1.3

//.Release No.... 1
#/.Date .......... : 9/16/91

//.Author ........ : Garry Lewis
/ ............... : Drew Dwyer
#/.Compiler ...... : Glockenspiel C++ 2.1

S............... :
/ End header comments -----------------------------------------------------

H SCCS ID follows: will compile to place date/time stamp in

I/ object file

static char QUEUEcxxSccsId[] = "@(#)queue.cxx 1.3\49/16/91":

/ Contents ---------------------..........--------------------

//
// QUEUE

//
H Description

//
// IMPLEMENTS class QUEUE CONSTRUCTORS.

/-
// End ------------------------------------------------------

/Interface Dependencies --------------------------------------

/-

/ TURN ON TRACE-DEBUG
#define DEBUG
#include "debug.h"

#ifndef _QUEUEH

#include "'queue.h"
#endif

H-
//End Interface Dependencies -.......................--------

-/- X.--- -- X----- X -------------- X -----.------- x ------- ------- X

I/these are the implementation methods of classes
H slink. slist, slistjiterator, and TREENODElinkedlist
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// .. . .X ------------ X -------------- X ------------ X ---------------- X

-- -- --- .........---- X -- ------X -- -----X --------X

// slink methods
//

//---------- X - X ------------ X - X -X

slink::slink(TREENODE * a. slink* p)

e=a;

next = p,

// ---------- X ------------ X -------------- X ------------ X ---------------- X

//
// slist methods

I/

slist: :slistO)

last = NULL;

slist::slist(TREENODE * a)

last = new slink(a.NULL):

last -> next = last,

int slist::insert(TREENODE * a)

if (last)
last->next = new slink(a. last->next):

else I
last = new slink(aNULL);
last -> next = last;

return 0;
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int slist::append(TREENODE * a)

if (last)
last = last -> next = new slink(a. last->next);

else

last = new slink(aNULL);
last -> next = last:

return 0;

TREENODE * slist::geto

# improve the following line for better error detection
if (last = NULL) cout << -get from empty slist•n":
slink* f = last-> next:
TREENODE * r = f->e:
if (f= last) last = NULL;
else last ->next = f->next;
delete f-
return r:

void slist::clear0

slink* I = last:
if (1 == NULL ) return:
do

slink* iU = i:
I = I-> next:
delete I!;
I while (0 != last);

int slist::empty0

if (last = NULL) return 1;
else return 0;
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slist :-slistO

clearo)

X/ ... ... X -.... ..... X -............- X ---......... X -------......... X

/# slist iterator methods
If
//- -- ....... X ------------ X -------...... X ----------- X -- --, ----X

slistiterator::slist iterator(slist& s)

f
CS = &S;
ce = cs -> last-

TREENODE *slistiterator.:operatoro()

TREENODE * ret = ce ? (ce = ce -> next) -> e NULL:
if ( ce == cs ->last) ce = NULL;
return ret;

H .--------- X ------------ X -------------- X ------------ X ---------------- X
//

H/ TREENODElinkedlist methods

I-
H
// -------- X--------- X-----------X --------- X------------ X

TREENODE-linkedlist::TREENODE-linkedlist()

int TREENODE linkedlist::member(char *name)

char *temp = name;
return 1;
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H File Header -------------------------------------------------------------

// ............... :
//.Filename ...... : text object.h

H/Date :9/16/91
H Author : Garry Lewis

H : Drew Dwyer
// Modified by : Michael D. O'Loughlin
HlDate :6/18/92
H Modifications: Extensive modifications have been conducted on almost all of the

1* original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in

some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual

modification has not been documented. Because of the massive

changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

H Compiler : Glockenspiel C++ 2.1
//

I/End header comments -----------------------------------------------------

#ifndef TEXTOBJECT_H
#define _TEXTOBJECT_H

// SCCS ID follows: will compile to place date/time stamp in object file

static char text object-hSccsld[] = -@(#)text object.h 1.349/16/91";

// Contents ---------------------------------------------------
I-

#/ TEXTOBJECT
/1

# Description

I-
I/ Defines class TEXTOBJECT.

//End--------------------

H Interface Dependencies --------------------------------------
H SCCS ID follows: will compile to place date/time stamp in object file
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# Interface Dependencies .....................................

#include <ObjecLh>

#include <stream.hxx>

# End Interface Dependencies -.....................-------

class TEXTOBJECT: public Object

private:

char *the-file name;
char *the-text;
public:
TEXTOBJECT(APL *);

TEXTOBJECTO;
void Destroy(Boolean aborted=FALSE);

Type *getDirectType();

void append(char *, ifstueam&);

void append(char *);
void append(ifstream&);
void text(ostream&) #/ standard output

Boolean rebuildTextFile(char*);
void displayFileNaneO;

char *getFileNameO;
char *texto;
void resetlheTexto;

*! -TEXTOBJECT0 ( Destroy(FALSE); }
I;

H Description ------------------------------------------------

II Defines a TEXTOBJECT class. The class TEXTOBJECT is a derived
#I class of Object.

#/
# Constructor
I,
# TEXTOBJECT -- APL

# ONTOS required constructor

/-
//TEXTOBJECT
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'/

//Creates a new instance of TEXTOBJECT
//

/ Public Members
/-

/ Destroy
//

//ONTOS required method.
I-

# getDirectType
//
/ ONTOS rquired method used to return the class Type.
//

/ append
H-
//Reads in a text file.
/-

/ append
/-

//Read in a string append to existing string in log fashion.
/-

/text
//

//Send the text contents to standard output.
//

//rebuildTextFile
/-
/ Write the contents of a text object to a file.
/-
//displayFileName
'/

//Send the file name to standard output.
//

/ getFileName
//

//Return a pointer the file name contained in the text object.
//

//text
/-

# Returns a pointer to the text contained in the text object.
I-

//resetTheText
/-

/ Set the text field to a empty string.
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/!

//-TEXTOBJECT

//class destructor.
//

// E n d D e s c r ip ti o n .. .. . .. ... .. .. ... ... ... ... ... ... .. . ... ... .. . ... .... ... .

#endif // TEXTOBJECT_H
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H File Header -------------------------------------------------------------
/ ............... :
1.Filename ...... : text-object.cxx

H/Date :9/16/91
// Author : Garry Lewis

// : Drew Dwyer
//Modified by : Michael D. O'Loughlin

llDate : 6/18,92
H Modifications: Extensive modifications have been conducted on almost all of the

original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had

to be modified. The original code is not even recognizable in

some functions.
Because the functionality of the design database system changed

completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive

changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

/Compiler : Glockenspiel C++ 2.1
//

H End header comments -----------------------------------------------------

// SCCS ID follows: will compile to place date/time stamp
//in object file

static char composite cxx SccsId[] = "@(#)text object.cxx 1.3\t9/16/9 1";

// Contents ---------------------------------------------------
H/

H/ TEXTOBJECT::TEXTOBJECT Ontos Constructor
/H TEXTOBJECT::TEXTOBJECT

HI TEXT OBJECThDestroy

// TEXT.OBJECT::getDirectType
// TEXTOBJECT::append

H/ TEXTOBJECT::append
H/ TEXT OBJECT::append

H/ TEXT OBJECT::text
HI TEXTOBJECT::rebuildTextFile

HI TEXTOBJECT::displayFileName

// TEXTOBJECT::getFileName
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H/ TEXTOBJECT::text

/H TEXTOBJECT::resetTheText

/-
H Description
//

// Implementation of class TEXTOBJECT member functions.
//
//End ----...--------------.-.--- .- ..-.----...------------ -

H Interface Dependencies -----.-.-.-.................------

//TURN ON TRACE-DEBUG
#define DEBUG
#include "debug.h"

#include "My_String.h"

#include <strstream.hxx>
#include <stream.hxx>
#include <fstream.hxx>
#ifndef TEXTOBJECT_H
#include "textobject.h"

#endif

#ifndef _TRACER_H
#include "tracer.h"
#endif

#ifndef DDBDEFINES_H
#include "ddbdefines.h"
#endif

extern "C--"
I
#include <stdio.h>
#include <sysAime.h>

#include <sys/types.h>
#include <stdlib.h>

#include <strings.h>

//End ----. . . . . . . . ..---------------------------------------

extern Type *TEXTLOBJECTOType;

extern char *dirNamePtr;
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TEXTOBJECT::TEXTOBJECT(APL *theAPL): Object(theAPL)

H Summary ........................................-.---.......
/-

fl Ontos Required Constructor

H-
//Return value

//
H/ A TEXTOBJECT object

f/End -----.- ..-------------------------- .- .......-----------

TEXTOBJECT::TEXTOBJECT(

//Summary -----------------------------------------------------
//

// Constructor

/-
H Return value

/-
H/ A TEXTOBJECT object
//
// the file name and thetext attributes are initialized to NULL:
/End ---------------------------------------------------------

the-text = (char *)MyString(-");
the file-name = (char *)MyString(");
putObjectO;

I;

void TEXTOBJECT::Destroy(Boolean aborted)

H/Summary ------------- - -----------------------------...--

// Constructor
/-
H Return value
/-
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II A TEXTOBJECT object
//

// the file_name and thetext attributes are initialized to NULL;

H/End -------------.-.--------............--------------------

if(thefilename);
delete the file name;
delete the-text;

if(aborted)

Object::Destroy(aborted);

I:

Type *TEXTOBJECT::getDirectType0

// Summary -----------------------------------------------------

/-
// Ontos required method which returns the type of this object.

/-
II Parameter
/-

II N/A
1/

/Return Value

//
H/ the type of this object. TEXTOBJECT.

'IHI End --------------------------------------------

return TEXTOBJECTOType;
I:

void TEXTOBJECT::append(char *filename. ifstream& input-file)
/,Summary -----------------------------------------------------
II

// append a file as a text object
'I

H Parameter
'I

// filename

// character string * containing the name of the file which
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// is read into a text_object.

//
/H input-file

H-
H/ file handle of input file

/-
f/Return Value
//

// stores the file as a textobject in the database
I/End -----.-.-.----------------.--- ......------------------

TRACER("TEXTOBJECT::append(2 params)"):

the file-name = (char *)(MySting(filename)):

TRACE(the file name):

ostrstream buf;
char ch;
while (buf && input-file.get(ch))
I
buf.put(ch);

buf.put( "{');
thetext = buf.str';

putObjectO:
I;

void TEXTOBJECT::append(char *instring)

H/Summary -------------.-.--- ..............-------------------
H/
H/ append a character string as a text object. stores the character

// string as a textobject in the database
/-

H Parameter

// instring

// charxter string * containing the description to be added as
II a text-object.

/-
/ Return Value

I-
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// N/A
//

HEE-d -------------.- ..-.---------------------- ..- - ---------

TRACER("TEXTOBJECT::append(I param-char*)");

timejt mytloc=O;
timet theTime;

theTime = time(mytloc):

My_String Temp_Text(My_String("W') + MyString(ctime(&theTime))

+ MySU'ing("\n") + MyString(instring) + MyString("\n"));

the-text = (char *)(MyString(the-text) + TempText):

putObject(;
};

void TEXTOBJECT::append(ifstrean& input-file)

//Summary -----------------------------..---------------------

// append a file as a text object. stores the file as a

II texLobject in the database
/-

H Parameter

HI input-file

Il
// file handle of input file

//
// Return Value

fl
// N/A

H/End -----.-.--------- ........------ - - ----------------

TRACER("TEXT_OBJECT::append(1 param input-file)-;

time-t mytloc=O;

timet theTime = 0;

osust'eam buff;
char ch;
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while (buf && inputjfile.get(ch))
I
buf.put(ch);

buf.put('O');

theTime = time(mytloc);
MyString TempText(MyString("%") + MyString(ctime(&theTime))

+ MyString("n") + MyString(buf.strO) + MyString(Q'n"));
the-text = (char *)(MyString(thejtext) + TempText);

putObjecto;
I

void TEXTOBJECT::text(ostream& outstream)

//Summary ---------------------------------------------..----

//
// output the text-object as a file. dumps the text-object to
// the PROTOTYPE environment subdirectory
//

//Parameter
/1

// outstream
//
// file handle of output file
//
H/Return Value

NI
II N/A
//

/End -----------------------------...------------------------

outstream << the-text;

Boolean TEXTOBJECT::rebuildTextFile(char *fileMode)

#I Summary ------------------------------------------.------.
I-

// output the textobject as a file in "r" - read only or "w" read
// and write mode (refer to Unix system manual), dumps the
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/H texLobject to the PROTOTYPE environment subdirectory
/-

H Parameter
/-

// fleMode
/1

// "r" - read only. "w" read/write.
/-

//Return Value
//

// Boolean SUCCESS or FAILURE -- refers to success of
fl rebuilding file on the disk.

//End----------------

TRACER("TEXTOBJECT::rebuildTextFile"):
ofstream oFile;
My-String MyPath = MyString(dirNamePtr) + MyString(-r)

+ MyString(thejfile name):
char *mypath = (char*)My_Path;

TRACE(mypath):
if (strcmp(f'deMode. -w") = 0 If strcmp(f'deMode. *W") = 0)

oFile.open(mypathios::noreplace);

if (!oFile)

cerr << "'FILE " << the-file-name << "already exists.\,"
<< "Do you want to overwrite the file? Y or N:

char answer;,
cin >> answer,
if (answer == 'Y' II answer = 'y')

oFile.open(mypathios::out);
oFile << thetext;
oFile.closeO;
return SUCCESS:

else

return FAILED;
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else

oFile << the-text;
oFile.closeO;

else
I

if (the-text)
cout << the-text;

return SUCCESS,

void TEXTOBJECT::displayFileNameO
H/Summary -----------------------------------------------------
//

// Displays the textobject filename to stdout.
H/
H Parameter

f-
H/ N/A
/-
H Return Value
/-

H/ N/A

I-HI End --------------------------------------------

cout << the file name << "W',

char *TEXTOBJECT::getFileName0
//Summary -------------.-.-----....----.-.-.------.-.-----

// Returns the attribute containing the name of the file
#/ as it was stored on the disk.
/I

H/Parameter
//

H/ N/A
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I-

H Return Value
/H
H/ character string containing the file name of the object

I- /End------------------------------- -----

return the_filename:

char *TEXT_OBJECT::text()

// Summary -----------------------------------------------------
fl
/H return the contents of the_text

//
//Parameter
//
H/ N/A

//
//Return Value

I-
H/ character string pointer with the text in the text-object.
//

H End ---------------------------------------------------------

return the-text:
I:

void TEXTOBJECT::resetTheTextO

H Summary ----------------------------------------------------
I-

II Reinitialize thetext attribute to a blank character.
I'

IH Parameter
I-

// N/A

# Return Value
//

fl N/A
//

/End .........................................................
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strcpy(the-text. 1
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H/File Header a..............................................----- ------

# ............. :
//.Filename ...... :thread.h

flDate :9/16/91
fl Author : Garry Lewis
#I Drew Dwyer
H Modified by : Michael D. O'Loughlin
llDate : 6/18/92
#/Modifications: Extensive modifications have been conducted on almost all of the

original code written by Dwyer and Lewis. Every function that
accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive
changes required I discarded a lot of obsotete code and build a
new system on the base Dwyer and Lewis had established.

*/

H Compiler : Glockenspiel C++ 2.1
/-

/ End header comments ------.------- .......................---------------

#ifndef THREAD_H
#define _THREAD_H

# SCCS ID follows: will compile to place date/time stamp in
# object file

static char thread-hSccsld[] = "@(#)thread.h 1.3\t9/16/91";

HlContents -----.-..-----.-.------------ ......-------------

#THREAD

#-
# Description
f/
# Defines class THREAD.
Il

#/End --------------------------------------------------------

//Interface Dependencies ---------------------------------------
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#include <Object~h>
#include <Dictionary.h>
#include <Reference.h>
#include "ReferenceMacros.h"
#include <stream.hxx>

class VOBJECT;

II End Interface Dependencies ----------------------

TypeCheckReference(VOListReference, Reference, Dictionary);

class THREAD: public Object

private:
int current-version; // most recent rev.
int NumberOfVersions;
int from Variation;
int fromVersion;,
VOListReference the-list;

public:
THREAD(APL *tlheAL);
THR.EAD(char *id);
virtual void Destroy(Boolean aborted=FALSE),
virtual Type *getDirectTypeO*;
int getCurrentVersionNumo,
VOBJECT *ctlnrento;
VOBJECT *version(int versionjid)-;
void add-object(V OBJECT *new object);
void displayThreadVersionso;
void displayThreadContentso;

void updateNumberOfVersions(int).
int getNumberOfVersionso;
int previousVersiono;,
int previous Variationo;
void setPreviousVersion(int);
void setPreviousVariation(int);

char *buji lj hreaI~ae(char*, int);
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H Desciption -------.-.-----............-- -------------------

/1
# Defines a THREAD class. The class COMPONENT is a derived class
/l of Object (i.e. It is a persistent class). A thread may

H contain multiple versions oa -tn COMPONENT, composite or

fl configurations.
I-

# Constructor
//

# Thread -- APL
//

# ONTOS required constructor.

//
/ Thread

//
//Constructs a thread with the given name.
//

#/Public Members
//

//Destroy
/-

/Used in lieu of a class destructor.
/-

//getDirectType
//

/l ONTOS required method to return the class type.
//

/l getCurrentVersionNum
//

//Returns the version number of the vobject last add to the thread.

/-
/ current
I-

# Returns a pointer to the current vobject in the thread.
//

# version
I-

/l Returns a pointer to a user designated version of a vobject.
//
# add-Object

//inserts a vobject into the thread.

//
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# displayThreadVersions
//

H List the version numbers of vobjects contained in the thread.
I/

# displayThreadContents
I-

/ Displays the version number and description of each vobject in the thread.
1/

n -End .......................--------------------------------------------

#endif # /THREAD_H
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H File Header ----------------.-.------.-.---------------- .......-- - - - - -
H *............... :

/llilename ...... : thread.cxx
H/Date 9/16/91

H Author : Garry Lewis
/ : Drew Dwyer

H Modified by : Michael D. O'Loughlin
1/Date : 6/18/92

H Modifications: Extensive modifications have been conducted on almost all of the
/4 original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
some functions.
Because the functionality of the design database system changed

completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive
changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

H/Compiler : Glockenspiel C++ 2.1
/-

H End header comments -----------------------------------------------------

H SCCS ID follows: will compile to place date/time stamp in object file

static char thread-cxxSccsldl] = -@(#)thread.cxx 1.3\1t9/16/91";

//Contents ----------------------------------------------------------
//

// THREAD::THREAD ONTOS constructor
// THREAD::THREAD new instance constructor

#/ THREAD::Destroy
#/ THREAD::getDirectType

#I THREAD::getCurrentVersionNuri
1/ THREAD::current
/# THREAD::version

#/ THREAD::add object
// THREAD::displayThreadVersions
// T-READ::displayThreadContents
//

/ Description
//
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/# Implementation of class THREAD member functions.

//En# E nd ---------------------- ----.-.-. -. ---------- -------.-. ---. -..-.--

// TURN ON TRACE-DEBUG
#define DEBUG
#include "debug.h"

#include <strsn'eam.hxx>

#include <GlobalEntities.h>
#include <stream.hxx>

#ifndef THREADH
#include "thread.h'
#endif

#ifndef _ VERSIONEDOBJECT_H
#include "versionedobject.h"
#endif

extern Type *THREADOType:
extern Type *VOBJECTOType;

THREAD::THREAD(APL *theAPL): (theAPL)

THREAD::THREAD(char *id): (id)

H Summary -----------------------------------------------------

// Constructs a persistent THREAD object. A thread contains
// a list of V_OBJECTS (objects which version), and maintains
// the most current version from that list of versioned
// objects.
//
// A thread is stored in the ONTOS database and is given
// visibility. Therefore, only one operator may generate any
/H given thread.
H'
// It is expected that Variations will inherit from threads
// with two distinctive bits of information:

/-
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// the thread from which it spawned --

H/ the version number from which it originated

/-
# Parameter
/-

# id

1/ passed to the ONTOS database and gives persistence and

#/ ONTOS visibility to that object

H'
# Return Value
//

// a persistent THREAD in the ONTOS database
'I

//End ---------------------------------------------------------

TRACER(CTHREAD::THREAD - char* ');

initDirectType(THREAD-OType);

currentversion = 0;
NumberOfVersions = 0;

fromVersion = 0:
from Variation = 0;

Dictionary *newlist=new Dictionary(OC-integer.
V_OBJECTOType.
TRUEYFALSE);

new-list ->putObjecto:

theUlist.Reset(new_list, this);

putObjecto;
I:

void THREAD::Destroy(Boolean aborted)

TRACER("THREAD::Destroy");

Destroy(aborted);

Type *THREAD::getDirectType0

I Summary -----.- ......... --------.--------------.------

I/ returns the ONTOS Type for the prototype class.
//

//Return value
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/-

# A pointer to an ONTOS Type.

I/En
# E nd ------------ --------.-. --.-.. -. ---.-... -----...------....

TRACER("THREAD::getDirectType");
return THREADOType;
};

int THREAD::getCurrentVersionNumO

#/Sum m ary -----.-.-.- --.-.-.-.---.--- .- ..------ .-.--- --.-.-----

# returns the current version number in the thread of
H versioned objects

H
H Parameter
/1

// N/A
/-
H Return value
/-

// An integer value representing the current version of the

I/ operator/type (as defined by CAPS)
//

/End -----------------------------....-----------------------

TRACER("THREAD::getCurrentVersionNum");

return currentversion;

int THREAD::previousVariation0

TRACER("rHREAD::previousVariauon");
return from Variation;

int THREAD::previousVersiono

TRACER("THREAD::previousVersion");

return fromVersion;
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void THREAD: :setPreviousVersion(int ParentVer)

TRACER("THREAD::setPreviousVersion");
from Version = ParentVer,

void THREAD::setPreviousVariation(int ParentVar)

TRACER("THREAD::setPreviousVariation");
from Variation = Parent Var,

void THREAD:: updateNumberOfVersionsý int VerNumber)

// Summary ----------------------------------------

H-
#/End ---------------------------------------

TRACER("THREAD::updateNumberOfVersions");
NumberOf Versions = VerNumber:,

int THREAD: :getNumberOtVersions()

// Summary ------------------------- -----------

I-
H-
f/End --------------------------------------

TRACER("THREAD::getNumberOfVersions");
return NumberOfVersions;

I

TRACER("buildlhreadName-):
if (variation = 0)
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return threadName;,

else

int buffsize = strlen(threaiName) + 5;
char *p = new char[buffsizeil:
ostrstreamn ost(p.buffsize);
ost << threadNane <<"_"«<<variation;
ost~put("O');
return p;

VOBJECT *THRAJ::currento

II Summary --------------------------------------

IIreturns the current veirsioned object in the thread.

IIParameter

#I N/A

HI Return value

HI A V OBJECT pointer

H/End-------- - --------------------------

TRACER(CHR.EAD::current");
Dictionary *tempjist= (Dictionary*)the-list.Binding(this);

V_OBJECT *mytempvo = (VQOBJECT*)(Entity*)(*temp-tist)[current-version];,
if (mytempvo)

TRACE("myternpvo not NULL");

return mytempvo;
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V_OBJECT *T-READ::version(int the-version)

f/Summary -----.-..-.---.-..-.---.-.-.---- ..-- ----.------

11
fl returns the desired version in the thread of versioned

II objects
f-
fl Parameter
fl
fl N/A

If
II Return value
fI
II A VOBJECT pointer
I-
/lEnd ---------------------............------ - - -----------

TRACER("THREAD::version");
Dictionary *tempjist= (Dictionary*)the-list.Binding(this);

V_OBJECT *mytempvo = (VOBJECT*)(Entity*)(*temp_list)[theversion];

if (mytempvo) TRACE("mytempvo not NULL");

return mytempvo;
I;

void THREAD::addobject(V_OBJECT *new-object)

I Summary -----.- ---------------------.-.------.-.------

I-

fl adds a versionedobject to the thread, and updates the
// currentversion attribute to reflect the newer version
//

/ Parameter
I-

II new_vobject
I-
II VOBJECT pointer
I-
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H Return Value
//

HI N/A

I-H/End -----------------------------------------

TRACER(-THREAD::add-object");
if(!this)

cerr << -<ERROR: cannot attach a v object to a null THREAD>\ni:
return,

if(!new-object)

cerr << -<ERROR: cannot insert a null vsobject into a thread>\n":
return:

else
f
currentversion = currentversion + I:
Dictionary *temp list = (Dictionary*)the-list.Binding(this):
templist -> Insert(currentversion.(Entity *)new-object):
temp-list -> putObjecto;

putObjecto;

void THREAD::displavThreadVersions0

// Summary -----------------------------------------------------
//

// Display the versions within a thread to stdout

// Parameter

/-
// N/A
/-
H Return Value
I-

II N/A
//

// End ------------------------------------------------------
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TRACER("THREAD::displayThreadVersions"):,
Dictionary *temp list= (Dictionary*)the list.Binding(this);

Dictionarylterator next(temp~list);

while(next.moreDatao)

VOBJECT *temp=(V-OBJECT *)(Entity *)nexto;
temp->displayVariationNumbero;
temp->displayVersionNumnbero;

void THREAD:: displayThreadContents()

#ISummary----------------------------------------

II Displays the version and description of each versioned
I'object of a thread.

IINOT USED in current implementation of Design Database.

// Parameter

// N/A

HI Return Value

II N/A

#/End---------------------------------------------
TRACER("THREAD::displayThreadContents");
Dictionary *tempjist= (Dictionary*)the-list.Binding(this);

Dictionarylterator next(temp~list);

while(next.moreDatao)

VOBJECT *temp=(V OBJECT *)(Entity *)nexto;
temp->displayVersionNumberQ;
cout <<af
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temp->getDescriptiono;
cout i:
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11 File H eader ............................................................
#o............ °.o°

1/-Filename ...... : tree.h
//Date :9/16/91

// Author : Garry Lewis

// :Drew Dwyer
# Modified by : Michael D. O'Loughlin

#/Date :6/18/92
//Modifications: Extensive modifications have been conducted on almost all of the
1* original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in

some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive

changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

I/Compiler Glockenspiel C++ 2.1
/-

//End header comments -----------------------------------------------------

#ifndef _TREE_H

#define _TREE_H

//SCCS ID follows: will compile to place date/time stamp in
//object file

static char treeh_Sccsldf] = "@(#)tree.h 1.3Nt9/16/91":

//Contents ---------------------------------------------------
1/

11 TREE HEADER
I-
# Description
I-

11 Defines class TREE.

//End ---------------------------....-----------.------------

/ Interface Dependencies --------------------------------------
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#ifndef TREENODEH
#include 'treenode.h"

#endif

//End Interface Dependencies -..........---------------------

class TREE

private:
char *tree-name:

TREENODE * theTreeRootNode;

public:

TREE(TREENODE *.char *)# /input list and resulting roomode

void build tree(TREENODE *.TREENODElinkedlist):

TREENODE *f'md_treenode(TREENODElinkedlist, char *):

H Description --------------------------------------------------
//

// Defines the TREE class.

/] Constructor
//
// Constructs a multiway tree from a linked list of nodes

[# identified as operators from reading the subdirectory in

#/ TREENODE class. In this tree is one unique TREENODE --

#/ the "root". Once the root is identified, reference to

[[ the tree can be passed to other classes who can then deal

If individually with nodes in that tree through the TREENODE

// class.
I'

/# TREE
/-

// constructs the tree given a TREENODE object and a character

#/ string pointer to the root operator.
/-

# Public Members
//

II build-tree
//

// takes in the root TREENODE and a linked list of other
// generic operator nodes and builds the multiway tree using
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// pointers and lists of children nodes.
//

// find treenode
//

// given a character string of a TREENODE and a linked list of
// TREENODES, search the linked list and return a TREENODE
// pointer on a match. Return a NULL pointer if fails.
I-

I/End ---------------------------------------------------------

#endif // "TREEH
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H File Header -------------------------------------------------------------
I .........
//.Filename ...... : tree.cxx

H/Date :9/16/91
H Author : Garry Lewis

H/ :Drew Dwyer

H Modified by : Michael D. O'Loughlin
H/Date : 6/18/92

H Modifications: Extensive modifications have been conducted on almost all of the
/* original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in

some functions.
Because the functionality of the design database system changed

completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive

changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

./

H Compiler : Glockenspiel C++ 2.1
//

H End header comments -----------------------------------------------------

H SCCS ID follows: will compile to place date/time stamp in
// object file

static char treecxxSccsld[I = "@(#)tree.cxx 1.3149/16/91':

H Contents ----------------------------------------------------

// TREE::TREE

// TREE::build-tree
// TREE::find treenode

//
/ Description

//
// IMPLEMENTS class TREE CONSTRUCTORS.

/-
/End ---------------------------------------------------------

//Interface Dependencies --------------------------------------
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H TURN ON TRACE-DEBUG
#define DEBUG

#include "debug.h"

#include <Database.h>

#include <suream.hxx>

extern "C--"
14

#include <stddef.h>
#include <stdlib.h>

#include <stdio.h>

#include <sting.h>
#include <dirent.h>

#include <sys/stat.h>

#include <time.h>

#ifndef _TREE_H
#include "tree.h'"

#endif

#ifndef -QUEUEH

#include "queue.h"
#endif

#ifndef _NODESUPPORT_H
#include "nodesupport.h"

#endif

/ ----------- End Interface Dependencies ------------------

TREE::TREE(TREENODE *futurerootchar *treename)

//Summary -----------------------------------------------------

H/ Constructor
/-

//Parameter
//

// future-root
//

// TREENODE pointer containing the future root of the multiway
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fl tree
f-
fl treename
//

fl character string -- the same name as the root operator
fl
fl Return Value
//
HI A construted multiway tree reflecting the nodes which
// exist in the subdirectory and which will be checked into
/H the design database

Ii lEnd -------------------------------------

tree-name = new char [strlen(treename)+ I];
strcpy(tree-name.treename):
theTreeRootNode = future-root-

TREENODE *TREE::findtreenode(TREENODE_linkedlist list to search,
char *node name)

//Summary -----------------------------------------------------
//

H/ find treenode
//

H Parameter
//

// list to search

/H a linked list of TREENODES
//

// nodename

//
// the operator/type to search for (i.e. - the name of the
/H operators filename MINUS the .ps, .graph..imp.psdl.
!/ .spec.psdl. .a extension
f-
//Return Value
//

// TREENODE if found -- NULL pointer if not found.

H End ---------------------------------------------------------

241



slistiterator list iterator(list to search);
TREENODE *trnode;
while (tnode=list iteratorO)
if (strcmp(mode->getnameo0node-name)=--O)

return mode;
return NULL;

void TREE::build tree(TREENODE *rootnode.TREENODE_linkedlist search_eist)

//Summary -----------------------------------------------------
I-

// Builds a multiway tree containing the nodes in the directory
// and information required to determine whether a new version

// of the node must be created in the ONTOS Design Database.
//

//Parameter

//
// root-node

// the unique TREENODE which is the root of this multiway tree

// search-list

/-
/H a list of operators in the subdirectory pointed to by the
// environment variable PROTOTYPE

//
// Return Value
/1

H N/A

f/End ---------------------------------------------------------

TREENODE * nodeptr:
TREENODE * tempTREENODEptr;
TREENODE * newTREENODE-ptr;
/ create the queue inorder to construct the tree
TREENODE-queue tree-node-queue;
tree-node-queue.put(root-node);
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fl now the queue has the first TREENODE on it
while (!tree...node-.queue.emptyO)

tempiFREENODE-ptr = treenode-queue.geto;
// now iterate through search jist , look for NODES whose associated
#Istrings are "proper" superstnings of temp-TREENODE-ptr->operazor-namne
#I If they are create a TREENODE for these child nodes.
#I put the TREENODE in queue as well as in tempTREENODE-ptr->children

* // list.
slist~iterabor OperatorPtr(searchjlist):
while (nodepur=OperatorPtro)

if (properý-super-NODEscheck(nodeptr,tempTREENODE~ptr->getnameo))
II create the new TREENODE

newTREENODE-ptr = new TREENODE(nodeptr. tempJ:REENODE-ptr).
tree-node-queue.put(newfTREENODE..Ptr):
temp-TREENODE-ptr->insertChildNode(new TREENODE-ptr);
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H File Header -..-------------- .................--------------.......----

/ .............. :
//.Filename ...... : treenode.h

H/Date :9/16/91
# Author : Garry Lewis

// : Drew Dwyer
// Modified by : Michael D. O'Loughlin
#/Date :6/18192
H Modifications : Extensive modifications have been conducted on almost all of the
1* original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive
changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

/Compiler Glockenspiel C++ 2.1
//

H End header comments -----------------------------------------------------

#ifndef TREENODE_H
#define _TREENODEH

/ SCCS ID follows: will compile to place date/time stamp in
//object file

static char treenode_h_Sccsld[] = 1@(#)treenode.h 1.3\t9/16/9 1";

//Contents ----------------------------------------------------
//

/# TREENODE HEADER
I-

//Description
I-

#/ Defines class TREENODE.

H/End --------------------------------------------------------

//Interface Dependencies --------------------------------------
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#ifndef _QUEUEH
#include "queue.h"
#endif

#ifndef_-VERSIONEDOBJECTH
#include "versioned-object.h-
#endif

#I End Interface Dependencies ------------------------
class TREENODE;,

class TREENODE

private:
char *tree-node-name;
char *node-name;
long timestamp;
int level;
TREENODE-linkedlist ChildrenList:
TREENODE * Parent.Node:

public:
TREENODE(char *,TRENODE*)
TREENODE(TREENODE *,TREENODE )
void updatetimestamp(long time):
char *getnarmeO;
void insenChildNode(TREENODE )

TRiEENODE-linkedlist getChildreno;
TREENODE *getParntNodeO:
char *get~asutmeo;
int getlevelO;,
long getjlong-timeo;
void list-subt~reeo;
void checkin_subtree(V OBJECT )
VOBJECT *checkin-node(V..OBJECT )

lDescription -------------------------- -------

#I TREENODE
- IH

#I TREENODE
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// Constructor - Builds a treenode to be a node plus pointer
// information for building a multiway tree.
//

// updatetimestamp

// used to compare the most current filestamp of the group of
// five files in a versioned object from the disk directory
// pointed to by the CAPS environment variable PROTOTYPE to
// the locktime of the matching versioned object stored
// in the Design database.
/-

// getname
/-

// returns the character string name of the treenode.

// insertChildNode

// used to insert a node as a child of the current treenode

// getChildren

// returns the linked list of children of this node

// getParentNode

// returns the parent of this node

I/ getasctime

// returns the ctime function for the treenode timestanp attribute

// getlevel

// returns the integer level (0 = root. I is removed from root
I/ 1 level, etcetera

I/ get-long-time

// returns the timestamp from the rreenode as a long that can
// be used in a comparison in the checkin_node function

// list subtree

// used for debugging. Lists the multiway tree
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I'

// checkinsubtree
//

// after the multiway tree is built, this function launches the

#/ recursion which does the bulk of the work.

/# checkinnode
I'
#/ the function which compares the TREENODE (as read from

#/ disk) to threads in the database. If a match is found,

// locklimes are compared to timestamp and if timestamp is
// more recent, then a new versioned object is created for

// the database. All version links are set up in this

// function
//

H End Description ---------------------------------------------

#endif H header file

HI File Header -------------------------------------------------------------

# .............. :
//.Filename ...... : treenode.cxx

HlDate :9/16/91
H Author : Garry Lewis

// :Drew Dwyer

/ Modified by : Michael D. O'Loughlin

H/Date : 6/18/92

H Modifications: Extensive modifications have been conducted on almost all of the

/* original code written by Dwyer and Lewis. Every function that
accesses an attribute of an object or the entire object has had

to be modified. The original code is not even recognizable in

some functions.
Because the functionality of the design database system changed

completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive

changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

/Compiler Glockenspiel C++ 2.1

/ End header comments -----------------------------------------------------
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H SCCS ID follows: will compile to place date/time stamp in
//object file

static char treenode cxxSccsld[ = "@(#)treenode.cxx 1.3\19/16/91".
/ Contents -----...-------------- ..............---------------

H/ TREENODE::TREENODE
// TREENODE::TREENODE
II TREENODE::updatetimestamp

// TREENODE::getname
/I TREENODE::insertChildNode
// TREENODE::getChildren
// TREENODE::getparentNode

// TREENODE::getasctime
// TREENODE::getlevel

// TREENODE::getjlong-time

// TREENODE::listsubtree
// TREENODE::checkinsubtree

H/ TREENODE::checkin node

/-
H Description
//

// IMPLEMENTS class TREENODE CONSTRUCTORS and methods.
//

/End --------------------------------------------------------

//Interface Dependencies --------------------------------------

// TURN ON TRACE-DEBUG
#define DEBUG

#include "debug.h"

#include "MyString.h

#include <Directory.h>
#include <stream.hxx>
#include <strstream.hxx>

extern "C--"

#include <stddef.h>
#include <stdlib.h>

248



#include <stdio.h>
#include <string.h>
#include <dirent.h>
#include <sys/stat~h>
#include <time.h>
#include <unistd.h>

#ifndef_-THREADH
#include "thread.h"
#endif

#ifndef_-COMIPONENTH
#include "component.h"
#endif

#ifndef_-TEXTOBJECTH
#include "text-object.h"
#endif

#ifndef_-TREENODEH
#include "treenode.h"
#endif

#ifndef_-DDB DEFINESH
#include "ddbdefines.h"
#endif

#ifndef_-VOBJECTFUNCH
#include *'vobjectfunc.h'
#endif
//--------- End Interface Dependencies ---------

extern char *dirNamnePtr;

TREENODE::TREENODE(char *namne. TRjEENODE* fuwure-parent)

tree-node-name = new char[strlen(naine)+ 1]:
strpy(tree-node-rame,name):
Ievel=-O;

* uimestainp = 0:
ParentNode =future..parent-,
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TREENODE::TREENODE(TREENODE *incJdta, TREENODE* future~parent)

tree-node-name = new char[strlen(inc-data->getnamneo)+ 1];
strcpy(b'ee..node...name~inc data->getnameo):
if ((future~parent)! =NULL)

level=fuw~re..parent->getlevelo+ 1;
else

Ievel=l1;
tinestamp = inc-data->et-long-timeo;
ParentNode = future-parent;

void TREENODE::updatetimeslamp(long time)

timestarnp=time:,

char *TREENODE::getname()

return tree-node-name;

void TREENODE:: insertChildNode(TREENODE *newchild)

ChildrenList~insert(new-child);

TREENODE-linkedlist TREENODE::getChildren()

return ChildrenList;

TREENODE *TREENODE: :getParentNode()

return Parent.Node;

char *TREENODE::get-asc-time()

return ctime(&timestanip):

int TREENODE::getlevel()
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return level;

long TREENODE: :getjlong-jime()

return timestamp;

void TREENODE::list-suburee()

TRACER("TREENODE: :list-subtree"),
slist-iterator ChildrenPtr(ChildrenList);
TREENODE *tnode;
for (:) Irecursive call inside infinite for loop

mnode = ChildrenPtrO.
if (tnode! =NULL)

char *nm~nd->enmO
int level = tnod'->getlevel(),
char *asctime = tnode->get asc-timeO:.
cout << level << -- >- <<namne <<'-time: -<«asctime;

tnode->list_sub*.'eeIý'. //preorder

else
break: HI breaks when end of list reached.

void TREENODE::checkin_subtree(V-OBJECT *new~parent)

TRACER("TREENODE::checkin-subtree"),
slist-iterator ChildrenPtr(ChildrenList);
TREENODE *tnode;,
V_OBJECT *Parent;
THREAD *NewThreadPtr = (THREAD *)O;
THREAD) *threajJ)tJ = (THREAD *)O.,
V_OBJECT *new-object =(Vf)BJECT *)O.,
V_OBJECT *var _temp =(V OBJECT *)O.
V_OBJECT *original~parent = (V..OBJECT *)O.
V_OBJECT *child-exists = (V OBJECT *)O.,
List *children =(List *)O.
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char *tra~m = (char *)O.

for fl: / recursive call inside infinite for loop

mnode = ChildrenPtro;

if (mnode!=NULL)

parent = mnode->checkinnode(new~parent):
tnode->checkin~subtree(parent): //preorder

else

break, H/ breaks when end of list reached.

if (new~parent->NeedsUpdating() && !new-parent->justscreatedo)

mnt v'ariationNum;
int versionNum = 1.
thread.Ptr = new..parent->getThreado:,
if (new-.parent -> getVersionNumber() <

thread.Ptr -> getCuffentVersionNumo)

threadName = buildThreadNamne(tiree-node-name. 1);
THREAD~ *tempTlhiead = ((THREAD~ *)OCbookup(trJ~eadJJame)):
var temp = tempThread -> version(1),
variationNum = var-temp -> getNumberOfVariations() + 1:
char *newThread = buildThreadName~tree-node name~variationNurn);
NewThreadPtr = new THREAD(newThread);
NewT'hreadPtr->setPreviousVariation(new~parent->getVariationNumbero )):
New'hreadPrr->setPreviousVersion(new-parent->geiVersionNumberoj:
NewlmreadPtr->updateNumberOfVersions(versionNum);
NewThreadPtr->putObjectO-;
new-parent->Reset-Updateo;
original-parent = new-parent->getParento;
varjtemp-> incrementNumberOfVariationso;
new~object = new VOBJECT(versionNum);,
new..pbject-> copyChildren(new-parern):
new-object-> updateVariationNumber(variationNum):
new-object-> connect-vobject-to-dread(NewmbreadPtr);
new-object-> add VariationThread(NewmhreadPtr, variation.Num);
varjtemp-> addVariation(new~object. variationNum):
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new~object->setNodeName(new-parent->getNodeNameo):,
new-object->setParent(original~parent):
new..object-> addCOMIPONENTNode(new~parent->geICONMPNENTo):
new~object->resetscreatedo;
new object->ResetUpdateO:.
if (original-parent)

chil -exists =
original~parent->check-for-child(new..object->getNodeNameo):,

if (child-.exists)

originaL-parent->deleteChildNode(child~exists):
original-parent->addChildNode(new..object),

children =new-object->getChildrenO:
if (children)

children->put~bjecto:,

var-temp->putObjecto:
new~object->putObjecto:
New ThreadPtr->add-objec t(new-objec t):

elIse

var-temp = threadPtr -> version( 1):
version.Nwn = new-parent->getVersionNumber() + 1:
variationNum = new-parent->getVariationNumbero;
new~object = new VOBJECT(versionNum);
new-object-> updateVariationNumber~variadionNum).
new-object-> con nec tvobject-to-thread(threadPtr);
new~object-> copyChildren(new~parentO;
new-object-> setNodeNamne(new-parent->getNodeNamneo);
original-parent =new~parent->getParento;,
new-object-> setParent(original..parent),
new...object-> addVariationThread(threadPtr, variationNum);
new-object-> addCOMPONENTNode(new-parenz->getCOMIPONENTo):
new-object->reset-createdo:
new-object->Reset-Updateo;,
child-.exists =

original-parent->check-forsChid(new-object->getNodeNameo):,
if (child-exists)
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original-parent->deleteChildNode(child-exists),
original-parent->addChildNode(new-object);

children = new-object->getChildreno;
if (children)

children->putObjecto,

var-temp->purObjecto:
threadPtr->add~object(new-object);
new-object->putObjecto:

else

if (new...parent->justsCreatedo)

original-parent = new-parent->getParento;

if (original~parent)

child-exists
original-parent->check for-child(new~parent->getNodeNameo):.
if (child-exists)

original-parent->deleteChildNode(child-exists);

original-parent->addChildNode(new-.parent):,

new-parent->resetscreatedo;
new-parent->Reset -Updateo;
children = new-parent->getChildreno:,
if (children)

children->putObjecto;

new-pawi-t->putObjecto:

VOBJECT *TREENODE::checkin-node(VOBJECT *future parent)
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TRACER("TREENODE::checkin-node");
ifstreamn psfile;
ifstreain graphfile;
ifstream irnpfile:
ifstreamn specfile;
ifsramn sourcefile;

Boolean create-new-vobject = FALSE;
Boolean new-thread-created = FALSE;
Boolean IockTime-timeStanip = FALSE:
Boolean new..spec~object =FALSE:

Boolean new..graph-object =FALSE;

Boolean newjimp-object =FALSE;

Boolean new...ps-object =FALSE;

Boolean new-source-object = FALSE;
Boolean SPECFILE =FALSE:

Boolean GRAPHFILE = FALSE;
Boolean IMPFILE =FALSE:

Boolean PSFILE =FALSE;

Boolean SOURCEFILE = FALSE,

TEXTOBJECT * newpaphfile-object =new TEXTOBJECTO;
TEXTOBJECT * new-sourcefile-object = new TEXTOBJECTO;
TEXTOBJECT * new-impfile-object = new TEXT_-OBJECTO:
TEXTOBJECT * new-psfile-object =new TEXTOBJECTO;
TEXTOBJECT * new-specfile-object = new TEXTOBJECTO;

char *psfilename;
char *graphfilename;
char *impfilenarne:
char *specfienwne;
char *sorcefilenaie;

char *COMOENT-psfitel~enae
char *COMONENT hffilenare:
char *COMPONENT-impfilename;
char *COMIPONETcprfdename;
char *COMPNENT-sourcefilenamne;

psfiienasne = (char*)(My-String(dirNameftr) + My-String("/) +

My-Strng(tree-node-naine) + My..String(".ps"))

graphfilename = (char*)(My...String(dirNamePtr) + My...String(-f") +

MvString(tree~node..narne) + M~ytring(".graph-))
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specf-lename = (char*)(MyString(dirNamePtr) + My-String("f') +
My...Sting(tree node name) + MySt-ing('.spec.psdl") );

impfilenaine = (char"*)(My...Sti-ing(dirNamePtr) + My-String("ft) +
My-.String~tree node name) + My-S.tring(".imnp.psdJ"))

sourcefilename =(char*)(MyString(dirNamePtr) + My..String("/") +
My-.String(tree node name) + MyString("a") );

COMIPONENT..psf-dename = (char*)(My-String(tree-node_namne) +
My-String(".ps"));

CONMPNENT-graphfilename =(char*)(MyString(rree_node-name) +
My..Strig(".graph-));

CONMPNENTjimpfidename =(char*)(MyString(tree node namne) +

COMPONENT-spediename =(char*)(My..5u-ing(tree-node-name) +
My...String(".spec.psdl"));

COMIPONENT-sourcefilename = (char*)(MyStning(tree node name) +
My-String(".a")):

psfile.open(psftlename),
graphfile.open(graphfilename):,
impfile.open(impfilename);
specfile.open(specfilename);
sourcefile.open(sourcefilename):

THREAD *Nwwedt = (THREAD *)O;
THREAD) *thea = (THREA4 D) *)O:
VOBJECT *vobjecPtr (V-OBJECT *)O;
VOBJECT *new vobject = (VO.BJECT *)O-.
VOBJECT *varjtemp = (V-OBJECT *)O;
VOBJECT *SameVarPtr = (V-OBJECT *)O.
DDBControl~ata *WorkingyarVerPtr-,
char *p = (char *)O.,
char *pp = (char *)0-
char *oldPsText = (char *)O;
char *oldSourceText = (char *)O;
char *oldSpecText = (char *)0:
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char *old~mpText = (char *)O;
char *oldGrahText = (char *)O;
long vobjectjlocktime = 0;
int versionNum = 1;
int variatonNum = 0-

p = buildThreadLName(tree-node-namne. 1);
if (thread.Ptr = (4 fluAD *)OC)(2lkup(p)))

char *ddbcontrolpath = new char [strlen(dirNaimePtr) + strlen(tree node name) + 13];
strcpy (ddbcontrolpath.dirNainePtr):
strcat (ddbcontirolpath."/ddbCtrlData."),
strcat (ddbcontrolpath.tree_node-name);
Working-VarVerPtr = getddbControlFile(ddbcontrolpath):

if(Work-ing~arVerPtr)

varjtemp = threadPtr -> version(1):
VOBJECT *new-varjtemp =

var_temp -> variation(Working_VarVerPtr->variation):
threadPtr = new-varý-temp -> getThreado,
vobjectPtr = threadPtr -> version(Work-ingjvarVerPtr->version);
char *removeControlFile = new char[3 + strlen(ddbcontrolpatb)];,
unlink (ddbcontrolpath):

else

cerr << "Getting default Variation, Version~n";
vobjectPtr = getDefaultVObject(threadPtr);
cerr << "Default variation being added to variation-

«< vobjectPtr-> getVariationNumber()
<<« version << vobjectPtr-> getVersionNumber() << :W

vobject-locktime =vobjectPtr ->getLockTimeo; IIreturn locktime

else

NewThreadPtr = new THREAD(p);
create-new-.vobject = TRUE-,
new-thread-created = TRUE;
vobject-locktime = TRUE:

if (vobjectPtr)
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COMPONENT *SOIONN~r
SCOMIPONENTPtr = vobjectPtr->getCOMPONENTo,
oldSpecText = SCOMPONENTPtr-> getTEXTPtr(SPECEXT);
COMIPONENT *SRCOMPONENTPt3r
SRCOMPONENTPtr = vobjectPtr->getCONMPNENTo;
oldSourceText = SRCOMPONENThtr-> getTEXTPtr(SOURCEEXT);
COMPONENT *(CONMPONJEfPtr
GCOMPONENTPtr = vobjectPtr->getCOMIPONENTo;
oldGraphText = GCOMIPONENTPtr-> getTEXlTht(GRAPH-EXT):.
COMPONENT *ICOMPf)13ENfflta.
ICOMPONENTPtr = vobjec~tPtr->getCOMPONENTo;,
oldlmpText = ICOMPONENTPtr-> getTEXTPtr(LMIP.EXT);
COMPONENT *PC(OMJ)(3NENT)tr;
PCOMPONENTPtr = vobjectPtr->getCOMPONENTo;.
oldPsText = PCOMPONENTPtr-> getTEXTPtr(PSEXT):

if (specfile)

char *newText;
SPECFILE = TRUE;
new-specfle-object->append(COMPONENT-specfilenaine.specfile);
newText = new..specfie-object-mexto;
if (!oldSpecText)

new-spec-object = TRUE;

else

if (strcmp(newText, oldSpecText) ==0)

new~spec-object = FALSE,

else

new~spec-object = TRUE;

if (sourfcefile)

char *newText;
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SOURCE..YILE = TRUE:
new-sourcefile-object->append(CQMIPONENT-sourcefilename,sourcefIe):
newText = new-sourcefile...oject->texto:,
if (!oldSourceText)

new-source-object = TRUE;

else

if (strcmp(newText. oldSourceText) =0)

new-source-object = FALSE;

else

new-source-objecr = TRUE;

if (grapifile)

char *newText,
GRAPHFILE = TRUE:
new P~aphfile-object->append(CONMPNEN7-gaphfidename~graphftle);
newTaxt = new~graphfile...object->texto;
if (!o~dGraphText)

neu -graph-object =TRUE;

else

if (.,rcmp(newText, oldGraphText) ==0)

ttw~graph-.object = FALSE;

else

new..jraph-.object = TRUE;
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if (impfile)

char *newText:
IMPFILE =TRUE;
newjimpfile-.object->append(COMIPONENT irnpfilenane~impfile):
newText = new-impfile..object->texto,
if (!oldlmpText)

new jmp-object = TRUE;

else

if (strcmp(newText, oldlmpText) ==0)

newjinipobject = FALSE;

else

new-imp-object = TRUE;

if (psfile)

char *newText;
PSFILE = TRUE:
new-psfile-object->append(COMPONENT-Psfilename~psfile);
newText = new-psfile-object->textO;
if (!oldPsText)

new-p-object = TRUE:

else

if (strcmp(newText. oldPsText) =0)

new-pjs-object = FALSE;

else

new-ps-object = TRUE:

260



if ( (new~spec...object 11 new...grph~object 11 new-imp,..object 11
new_source...object 11 new..ps-object) && vobjectPtr)

Boolean last..operation-was-checkin = vobjectPtr->get-ast~operationO:
if (las~operation_was_checkin)

cout << -Last operation was VAA .. Preventing duplicaxesWn";
return vobjectPtr~

else

if (vobjectPtr -> getVersionNumber() <

threadPtr -> getCurrentVersionNumO)

variationNum =varjemp -> getNumher~fariations() + 1;
p = buildThreadName(tree-node_name~variationNum);
NewThreadPtr = new TH-READ(p);
NewThreadPtr->ser.PreviousVariation(vobjectPtr->getVariationNumbero):
NewThreadPtr->setPreviousVersion(vobjectPtr->getVersioflNumbero):
NewThreadPir->putObjecto;
new-thread-created =TRUE;
create-new9'object = TRUE:

else

versionNum = vobjectPtr -> get VersionNumber() + 1;
variationNum =vobjectPtr -> getVariationNumbero:
create-newyvobject = TRUE:

if (vobjectPtr)

vobjectPtr->reset createdo;
vobjectPtr->releaseLocko;,
vobjectPtr->resetLastOpTrueO:
vobjectPtr->resetVisitedFlago: HI Just for good measure, before pass 2
vobjectPtr->putObjecto;
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if (create-new-vobject) HI if compare says I need a new

newyvobject= new VOBJECT(versionNum);

if (vobject.Ptr)
I v

new-vobject->copyChildren(vobjectPtr);

COMPONENT *newCOMIPONENT=new COMPONENTO,

if (new thread created)

if (varjtemp)

varý_temp-> incrementNumberOfVariationso;,
int nextVariation = var - emp-> getNumberOfVariationso;
new-vobject-> updateVariationNumber(nextVariation);
new-vobject-> connectyvobject_toý_thread(NewThreadPtr):
new-vobject-> addVariationT~hread(NewThreadPtr. nextVariation):
var -temp-> addVariation(new~yobject, nextVariation):
varý_temp->putObjecto;
NewTlreadPtr->displayThreadVersionso-,

else

new-vobject-> incrementNumber~fariationso:,
int nextVariation = new-vobject-> getNumberOfVariationso;
new-vobject-> updateVariationNumber(nextVariation):,
new-vobject-> addVariationThread(NewThreadptr, nextVariation):,
new-vobject-> addVariation(new-vobject. nextVariation);
new-vobject->connectvobject to_thread(NewThreadPtr);

else

new-vobject-> updateVariationNumber(variationNum);
new-vobject->connecL-yobject-tojthread(threadPtr);

if(PSFEiLE)

newCONMPNENT ->addTextObject(new-psfile...object);
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if (GRAPH-FRE)

newCOMPONENT ->addrextObject(new raHfe oject):

if (SPEC-FRE)

newCOMPONENT ->addTextObject(new-specfile-object);.

if (IMPJI FLE)

newCOMPONENT ->addTextObject(newjimpfde..object);

if (SOURCEFRE)

newCOMPONENT ->addTextObject(new...sourcef-le-object);

new-vobject->addCOMIPONENTNode(newSONMPNENT);

if (ne% -thread-created)

NewThreadPtr->updateNumberOfVersions(version.Num):
NewThreadPtr->add-object(new-vobject):

else

threadPtr->updateNumberOfVersions(versioriNum);
threadPtr->add-object(new-vobject);,

psfile.closeo;
graphfile.closeo:
impffle.closeo;
specfile.closeo;
sourcefile.closeo;
unlink(psfilenarne);,
unlink(sourcefilenarne);
unlink(impfilename):
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unlink(specfilenarne):
unlink(graphfilename):
if (create new_vobject)

new vobject->setNodeName(getnameO);
newyvobject->setParent(future~parent);
new~vobject->Update-Parento;
return new-vobject; # return new version of vobject as parent

else

vobjectPtr->setParent(future...parent);
return vobjectPtr; II return old version of vobject as parent
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/ File Header -------------------------------------------------------------

H ............... "
//.Filename ...... : versioned object.h

H/Date :9/16/91

/ Author : Garry Lewis
/ : Drew Dwyer

//Modified by : Michael D. O'Loughlin

l/Date : 6/18/92
//Modifications : Extensive modifications have been conducted on almost all of the

/* original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had

to be modified. The original code is not even recognizable in

some functions.

Because the functionality of the design database system changed

completely from what Dwyer and Lewis developed each individual

modification has not been documented. Because of the massive

changes required I discarded a lot of obsolete code and build a

new system on the base Dwyer and Lewis had established.
*/

/Compiler : Glockenspiel C++ 2.1

H End header comments -----------------------------------------------------

#ifndef VERSIONEDOBJECT_H

#define _VERSIONEDOBJECTH

// SCCS ID follows: will compile to place date/time stamp in object f-de

static char versioned-object-h-Sccsld[= "@(#)versioned-object.h l.3\•9/16/91".

#include <Object.h>
#include <LisLk>
#include <Dictionary.h>

#include <Reference.h>
#include "ReferenceMacros.h"

#include <stream.hxx>

extern C--'

#include <sysAime.h>
#include <sys/types.h>

#include <string.h>
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#ifndef_-THREADH
#include -thread-h"
#endif

#ifndef_-COMPONENTH
#include "component.h"
#endif

#define DEFAULTVER 1

TypeCheckReference( VariationReference. Reference. Dictionary);
TypeCheckReference(NewVariationmhreads, Reference. Dictionary);
TypeCheckReference(DescReference. Reference. TEXT -OBJECT);
TypeCheckReference(CONMPNENTObjReference. Reference. COMPONENT);
TypeCheckReference(ChildVObjReference. Reference. List):
TypeCheckReference(ThreadObjReference. Reference, THREAD);

class VOBJECT: public Object

TypeCheckReference(ParentObjReference. Reference. V_OBJECT);

private:
int the VersionNumber;
int theVariationNuxnber;
int NumberOfVariations;
time-t creationDate;
time-t lockTime;
char *nod(e-name;
char *creator
char *worker;
Boolean visited; IIfor navigation through tree structure
Boolean last-op checkIn: II guards against double checkin
Boolean raeedsUpdating;
Boolean created-,
DescReference theDescriptionPtr;
New VariationThreads NewVariations;,
VariationReference VariationList;,
ThreadObjReference tiieThreadft:
COMPONENTObjReference theCOMPONENTPtr-
ChildVObjReference theChildPtr;,
Pare ntObjReference theParentPtr;

266



public:

V-OBJECT(APL )

V-OBJECT(int= DEFAULT-VER);
void Destroy(Boolean aborted=FALSE);
Type *getDirectTypeo;
void connect vobjec~to tohread(THREAD*)
void setParent(V-OBJECT*)
void setNodeName(char )

char *get)(ieNam1eo;
void getVObjNameo;
char *get~ameQ.
void resetVisited[Flago;
void setVisitedFlagO;
Boolean getVisitedFlago:
void getVObjComponentsNameo:,

void displayVariationNumbero:
int getVariationNumbero:
void updateVariationNumber(int).
VOBJECT *variation(int):,
void displayNumberOfVariationsO;
int get.NumberOfVariationso-:
void incrementNumberOfVariationsO;
void addVariation(VOBJECT *. int);
TH-READ) *getThreadO;
void addVariationThread(THREAD i~ nt):
void copyChildren(VJJBJECT*);
VOBJECT *check-for-child(char )

Boolean Needs-Updatingo:
void set-crealedo;
void reset_createdo;
Boolean just-createdO;
void Update Parento,
void Reset_UpdateO);

void display VersionNumbero:
int getVersionNumbero;
void dumpVObjSummaryo;
time-t setCreationDateo;,
tine- getCreationDateo:
void setLockO;
char *getWorkero):
char *getCreatorO-,
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void setWorkerO:,
void reserLastOpTrueO;
void resetLastOpFalseo,
Boolean getj- ast..operationo;, I returns true if last op was checkin
int releaseLocko,
timert getLockTimneo;
void getDescriptiono:,
void listChildreno;
void longlistOperatorNameso-;
void listOperatorNameso,
void updateDescription(char *, ifstream &)
void addCQMPONENTNode(COMIPONENT )

void deleteChildNode(V-OBJECT*)
void addChildNode(VOBJECT )

VOBJECT *getParent();
COMPONENT *getCOM4P(NENT();
void dumpSubtree(char *)*;
void releaseLockSubtreeo,
List *getChildreno;
Boolean getChildPtrO:
Boolean checkoutCOMPONENTNode(char*)
-~VOBJECT()I Destroy(FALSE), 1,

HI Description--------------------------------------
II VOBJECT
II VOBJECT
fl
II Constructors - builds a persistent object in the Ontos
#I database.
H-
HI Destroy
H'
HI Required by Ontos. Every persistent object must have a
HI destroy function.
H/
II getDirectType
//
#I Returns an Ontos Type

IIconnect-vobjectjtothread

IIConnects a vobject to a thread bearing it's name.
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# setParent

// Used to establish links (Transparent References as Ontos
// calls them) in the Design Database reflecting the
// decomposition of CAPS operators/types.

// setNodeName

// NodeName is maintained as a separate character string field.

// getNodeName
//

// get the shorter NodeName
/-

// getVObjName
//

// Displays the versioned object's name to stdout
/-

// getName
//

// returns the character string pointer of the Operator Name

II resetVisitedFlag

// resets visited to FALSE

// setVisitedFlag
//

// sets visited to TRUE

// getVisitedFlag

// returns the value of visited (Boolean)

// getVObjComponentsName

// display the different components in the Operator

// displayVersionNumber
//

// Display the version number of the VOBJECT to stdout
/-

// getVersionNumber
/6
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II return the int versionNumber
I/

I/ dumpVObjSummary
I-

// dump predetermined attribute values to the stdout/stderr

// setCreationDate
/-

// gets the system time and stores it in CreationDate
/-

// getCreationDate
//

// Displays the creation date as a 26 character ascii text
// string of the date and time
/-

// setLock
//

// sets the lock to the system time
/-

// getWorker
//

// returns the character string containing the workers name
//

// getCreator
//

// returns the character string containing the VOBJECT
// creators name
//

// setWorker
//

// gets the UNIX UserPtr variable and stores the value of that
// variable into worker
//

// resetLastOpTrue
//

/# Tells the system that the last operation on that VOBJECT
#/ was a checkin. Prevents duplicate checkins from creating
fl new versioned objects on each checkin

// resetLastOpFalse
//

// resets the last operation immediately following checkin
//

// get-last-operation
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I/

// returns a Boolean TRUE if last operation was an add
//

#/ releaseLock
//

/# sets the lockTime back to 0 (epoch time) Sometime in 1969.
/-

#/ getLockTime
//

// return the lockTime as a time t (long) structure

#/
// getDescription
//

// Display the VOBJECT description (if one exists)
//

// listChildren

//
// list VOBJECT's chilren
//

// longlistOperatorNames
//

// list VOBJECT's children
//

// listOperatorNames
/-

// gives the explicit name of the operator (to include

// path information from the root VOBJECT
//

// updateDescription
/-

// updates the versioned-objects description.

/-
// addCOMPONENTNode
//

// adds an COMPONENT object to this VOBJECT using the Ontos

// binding mechanism
//

// deleteChildNode
//

// removes an operator from the children list of the

// current VOBJECT
/-

// addChildNode
//
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// adds an operator to the children list of the VOBJECT
/-

// getParent
/-

// returns the parent VOBJECT

// getCOMPONENT
I-

#/ returns an COMPONENT pointer if one is contained in this
#/ VOBJECT
//

#/ dumpSubtree
/-

// attempts to rebuild files from versioned objects onto
// the UNIX subdirectory referenced by the UNIX variable

II PROTOTYPE
/-

// releaseLockSubtree
/-

// resets that node and every node under it to zero
// epoch time (sometime in 1969)
f-
// getChildren
//
// returns a list of the children of the current VOBJECT
//

// getChildPtr
/-

// returns a Boolean TRUE if the Cardinality of the list
// referenced by the theChildPtr is > zero
//

// checkoutCOMPONENTNode
/-

/I attempts to rebuild the .ps. .graph, .imp.psdl..spec.psdl
// and .a files of an operator/type stored in the Design
// Database

#/End ---.-.----------------..........------------------ - -- -

#endif
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H File Header -------------------.-.------...............----------------
//............... :
//.Filename ...... : versionedobject.cxx

H/Date :9/16/91

/ Author : Garry Lewis

H : Drew Dwyer

H Modified by : Michael D. O'Loughlin

H/Date : 6/18/92

H Modifications : Extensive modifications have been conducted on almost all of the

/* original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had

to be modified. The original code is not even recognizable in

some functions.

Because the functionality of the design database system changed

completely from what Dwyer and Lewis developed each individual

modification has not been documented. Because of the massive

changes required I discarded a lot of obsolete code and build a

new system on the base Dwyer and Lewis had established.
*1

//Compiler : Glockenspiel C++ 2.1

/-

IIEnd header comments -----------------------------------------------------

IISCCS ID follows: will compile to place date/time stamp in object file

static char versioned_object cxxSccsld[] = "@(#)versioned_object.cxx 1.3\19/16/91":

//Contents ----------------------------------------------------
//

/ V_OBJECT::V-OBJECT

II V_OBJECT::V_OBJECT
// V_OBJECT::Destroy

I/ V_OBJECT::getDirectType
// VOBJECT::connect-vobjectjtojthread
I/ VOBJECT::setParent

IH V_OBJECT::setNodeName

H/ VOBJECT::getNodeName
H/ VOBJECT::getVObjName
f/ V OBJECT::getName

IH VOBJECT::resetVisitedFlag

IH VOBJECT::setVisitedFlag
// V OBJECT::getVisitedFlag

// V OBJECT: :getVObjComponentsName
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II VOBJECT::displayVariationNumber
II VOBJECT::getVaniatonNumber
// V_OBIECT::updateVariationNumber
II VOBJECT::displayVersionNumber
fl V_OBJECT::getVersionNumber
fl V_OBJECT::dunipVObjSummnary
HI VOBJECT::setCreationDate
#I VOBIECT::getCreationDate
#I V_OBJECT::setdock
fl VOBJECT::getWorker
II V_OBJECT::getCreator
// VOBJECT::setWorker
HI VOBJECT::resetLastOpTrue
HI VOBJECT::resetLastOpFalse
II VOBJECT: :get-last-operation
II VOBJECT::releaseLock
HI VOBJECT::getLockTime
// VOBJECT::getDescniption
#I VOBJECT::IistChildren
HI VOBJECT::longlistOperatorNames
HI VOBJECT::listOperatorNamnes
// VOBJECT::updateDescription
fl VOBJECT::addCOMIPONENTNode
// VOBJECT::deleteChildNode
II VOBJECT::addChildNode
HI VOBJECT::getParent
HI VOBJECT::getCOM[PONENT
fl VOBJECT::dumpSubtree
// VOBJECT::releaseLockSubtree
fl VOBJECT::getChildren
HI VOBJECT::getChildPtr
HI VOBJECT::checkoutCOMlPONENTNode

H'
HI Description
H-
HI methods for manipulating versioned objects

/End ----------------- .........-----------------

IIInterface Requirements ------------------------

II TURN ON TRACE-DEBUG

#define DEBUG
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#include "debug.h"

#include <GlobalEntities.h>
#include <Directory.h>

#ifndef VERSIONEDOBJECT_H

#include "versioned.object.h"
#endif

#ifndef TRACER_H

#include "tracer.h"
#endif

#ifndef DDBDEFINESH
#include "'ddbdefines.h'"

#endif

#ifndef VOBJECTFUNCH

#include "vobjectfunc.h"
#endif

// Constructor//

#IEnd Interface Requirements ----------------------------------

extern Type *THREAD_OType:
extern Type *VOBJECTOType:

extem userPtr;
extem char *dirNamePtr:

V OBJECT::VOBJECT(APL *theAPL) : Object(theAPL)

flSummary --------------------------------------...
//

II This is an activation constructor required by ONTOS.
// ONTOS calls the activation constructor anytime an object
HI is brought into memory. Note the constructor passes
// theAPL to the base class APL constructor.
I-

/Parameter

H theAPL
//

// A pointer to an APL (for Activation Parameter List) a
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HI structure.

II empty by design

/End---------------------------------------

/Constructor #I

VOBJECT::VOBJECT(int versionNum)

II Summary-------------------------------------

// Parameter

H/Functional Description

initDirectType(VOBJECT_-OTyp~e):
the VariationNumber = 0;
the VersionNumber = versionNum,
NumberOf~ariations = 0:
creationDate = setCreationDateo:,
lockTime = 0;
last oppcheckin = TRUE;
visited =FALSE:

created =TRUE,

creator =new char [strlen(userPtr)+ I];
strcpy(creartor~userPtr):
worker = (char *)0:
node-name = (char *)0;
needsUpdating = FALSE:
theDescriptionPtr.initToNull():
theCOMPONENTPtr.initToNullO;
theThreadPtr.initToNullQ;
theParentPtr.initToNullO):

List *new~hild~ist = new List(VOBJECTOType);
newChildList -> putObjecto;
theChildPtr.Reset(newChfldList, this),

if (!THREAD..OType)
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THREADOType = (Type*)OC lookup('THREAD"),

Dictionary *newvariation = new Dictionary(OC-integer,
THREADOType,

TRUE, FALSE);
newvariation ->putObjecto;

NewVariations.Reset(newvariation, this);

Dictionary *variationPtr = new Dictionary(OC-integer,

V_OBJECTOType,
TRUE, FALSE);

variationPtr ->putObjecto;

VariationList.Reset(variationPtr, this):

putObjectO:

I:.

/ End --------------------------------------------------------

H Member Function (in lieu of destructor)//

void VOBJECT::Destroy(Boolean aborted)

H/Summary -----------------------------------------------------
//

// This one is semi tricky. Destroy redefined the Destroy

// function inherited from the class CleanupObj. Destroy()
// is useJ to delete CleanupObj objects and those of all its
// derived classes. In defining any class that is directly

// or indirectly derived from CleanupObj. provide the
// function Destroy(Boolean aborted) in place of a destructor

// if there is any special processing required when the

H/ object's memory is deallocated.
//

H Parameter

// aborted
H-
fl If DestroyO is called as a result of an abort, aborted
// is set to TRUE. if it is called to delete the object for
H/ other reasons, aborted is set to False.
//

H Functional Description
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/-
H/ CleanupObj in effect provides an audit trail of the
H/ creation of all stack-based instances of its derived
// classes, so that they can be cleanly deleted in the
// case of an abort during exception handling. Hence
H/ the Destroy function.

Object:: Destroy(aborted);
}:

H/End ----..................-------------------------------

// Member Function //

Type* VOBJECT::getDirectType0
I
return VOBJECTOType;

// Member Function//

void VOBJECT::connectvobject-to-thread(THREAD *threadPtr)
I
TRACER("V_OBJECT: :connect-vobjecttothread"):
theThreadPtr.Reset(threadPtr.this);

void VOBJECT::setParent(VOBJECT *parent)
t
theParentPtr.Reset(parent.this);

void V_OBJECT::setNodeName(char *treenode_name)

char *token = (char *)A,
token = strrchr(Itree_node_nane.'.');
if (token)

node~name = new charfstrlen(token)+ 11I
strcpy(node nametoken): // token in the subtree
nodename++; # discard period ()

else
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nodename = new char [strlen(tree node name)+1]:
strcpy(node nametreenodename); // must be root root.

char *VOBJECT::getNodeName0
I

return nodename;

char * VOBJECT::getName0
I

char *name-
Directory *directory:

if(!this)

cerr << "<ERROR: cannot get the name of a null VOBJECT>\i";
return NULL:

if (!theThreadPtr)

cerr << "<ERROR: cannot display the name of a null thread>\n":
return NULL;

else

THREAD *myThreadPtr = (THREAD*) theThreadPtr.Binding(this);
name = myThreadPtr -> Nameo;
OCgetNameComponents(name, &directory, &name);
return name;

H Member Function /

void VOBJECT::getVObjName0
I
char *name.
Directory *directory,

if(!this)
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cerr << "<ERROR: cannot get the name of a null VOBJECT>\n":

return;

if (!theThreadPtr)

cerr << "<ERROR: cannot display the name of a null thread>\jnf;

return:

else

THREAD *myThreadPtr = (THREAD*) theThreadPtr.Binding(this);

name = myThreadPtr -> Nameo;
OC-getNameComponents(name, &directory, &name):

cout << name << ",n";

H Member Function /

void VOBJECT::getVObjComponentsName0

if(!this)

cerr << "<ERROR: cannot get the names of a null VOBJECT>\n-;

return;

if (!theCOMPONENTPtr)
I
cen" << "<ERROR: This vobject does not have an COMPONENT component>Nn":

return;
I

else

COMPONENT *myCOMPONENTPtr = (COMPONENT*) theCOMPONENTPtr.Binding(this);

myCOMPONENTPtr -> getComponentNameso;

V_OBJECT *VOBJECT::variation(int variationNumber)

/ Summary
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I-

H End

TRACER ("VOBJECT::variation"):
Dictionary *temp list = (Dictionary*) VariationList.Binding(this);

V_OBJECT *mytempvo = (VOBJECT*) (Entity*) (*temp_ st) [varialionNumber]:
if (mytempvo) TRACE("mytempvo not NULL");
return mytempvo;

1:

void VOBJECT::displayVariationNumberO

H Sum m ary ----------------------------------------------------
/-
// This function displays the variation number of an object.

cout << theVariationNumber <<
1;

int VOBJECT::getVariationNumber0
I
return theVariationNumber,

void VOBJECT::updateVariationNumber(int NewVariationNumber)

// Sum m ary ----------------------------------------------------
//
/1 This function updates the variation number of an object.

theVariationNumber = NewVariationNumber:
1:

void VOBJECT::displayNumberOfVariations0

H Summary --------------------------------------------------

1/ This function displays the number of variations of an object.

cout << NumberOfVariations << "W'";
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int VOBJECT::getNumberOfVariations()

return NumberOtVariations;

THREAD *VOBJECT::getThreadO

if (theThreadftr)

THREAD *tempThread = (THREAD *)theThreadPtr.Binding(this);,
return tempThread;

else

THREAD *nullth~read = (THREAD *)O.,
return nullthread,

void V OBJECT: :incrementNumberOfVaiiations()

HI Summary ----------------------------------------

II This function updates the variation number of an object.

NumberOfVariaiions = NumberOfVariations + 1-,

void VOBJECT::addVariation(V OBJECT *V_ObjectPtr. int nextVariation)

if (!this)

cerr << -<ERROR: cannot set the Variation node of a null VOBJECThf:-
return,

if (!V..ObjectPtr)

ceff << "<ERROR in Add Variation\nf;
return,

Dictionary *VarDictionaryPtr =(Dictionary* )VarialionLList.Binding(this):,
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VarDictionaryPtr -> Insert(nextVariation. (Entity *) V-ObjectPtr):
VarDictionaryPtr -> putObjecto;

void VQBJECT::addVariationThread(THREAD *New breadPtr, int nextThread)

if (!this)

cerr << **<ERROR: cannot set the Variation node of a null VOBJECThin".
return;

if (!NewThreadPtr)

cerr <<-<ERROR in Add Variation Thread.Nn";
return;

Dictionary *ThreadDictionary~Ptr = (Dictionary*) NewVariations.Binding(this);,
ThreadDictionarvPtr -> Insert(nextThread. (Entity *) NewThreadPtr);
ThreadDictionaryPtr -> putObjecto;

void VOBJECT::copyChildren(V-OBJECT *child-list)

if (!this)

ceff << -<ERROR: can not copy children of a null VOBJECT!>\.nf
return,

List *child-copyfrom = (List *) chidd-list->theChildPtr.Binding(chiddlist):
List *child-copyto = (List *) theChildPtr.Binding(this);
Listlterator ChildrenPtr(child...copyfrom),
V OBJECT *cnode;

while(ChildrenPtr.moreDatao)

cnode = (VOBJECT *) (Entity *)ChildrenPtro;

childscopyto->Ansert(cnode);

chil-copyto->putObjecto,
return:
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VOBJECT *V_OBJECT::check-for-child(char *child_node-name)

V0 IJECT *child = (V OBJECT *)O:
if (!this)

cerr << "<ERROR: no children for a null VOBJECT!Ain";
return child-,

List *child~check_list = (List *) theChildPtr.Binding(this):.
Listlterator ChildrenPtr(child-check-list);
while(ChildrenPtr.moreDatao)

child = (VOBJECT *) (Entity *) ChildrenPtro,
if (strcmp~child->get~odeNameo~child-node-name) ==0)

return child;

return (VOBJECT *)O;

Boolean VOBJECT:: Needs-Updatingo

return needsUpdating:,

void V_OBJECT::Update_Parent()

V_ýOBJECT *ParendtJ.r
ParentPtr = this->getParento;
for (; ,)
if(ParentPtr !=NULL)

ParentPtr->needsUpdating =TRUE:

ParentPtr = Parentftr->getParento:,

else

break;

void V_OBJECT::ResetUpdate()
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needsUpdating = FALSE;

Boolean VOBJECT::just createdO
I
return created,
I

void VOBJECT::setcreatedO
I
created = TRUE;

I

void VOBJECT::reset created0
I

created = FALSE;

H

// Member Function /

void VOBJECT::displayVersionNumberO

// Summary ----------------------------------------------------
//

// This function displays the version number of an object.

cout << theVersionNumber <<« "M";

I;int VOBJECT::gerVersionNumber()

return theVersionNumber;

/End ---------------------------------------------------...

H Member Function//

void VOBJECT::dumpVObj Summary0
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cout <<ctixne(&creationDate);
cout << getCreator) << s"W'
if (worker)

cout << worker << "W";

else
cout <<

if (!lockTime==O)
cout << ctime(&lockTime);

else
cout« nn"
getDescriptionoQ;

//Member Function HI

time-t VOBJECT::setCreationDate()

time..t mytloc=O;
time-t theTime,
return theTime = time(mytloc);

//Member Function HI

void VOBJECT::setLock()

lockTime = setCreafionDateO:,

f/Member function/f

char *VOBJECT::getWorker()

return worker,

f/Member function/I

char *VOBJECT::getCreator()
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return creator,

//Member function/I

void VOBJECT::setWorker0

char *temp-worker = new char [sulen(userPtr)+ U1;
strcpy(temp-workeruserPtr);
if (worker)
I

delete worker,

/commented out on 21 may 92 MO'L
/H else

worker = new char[strlen(tempworker)+ 1]:
strcpy(workertemp-worker):

//Member Function H

void VOBJECT::resetVisitedFlag)

visited = FALSE;

void VOBJECT::setVisitedFlag0
I
visited = TRUE,

Boolean VOBJECT::getVisitedFlago
I

return visited;
I

//Member Function//

void VOBJECT::resetLastOpTrue0

last-op-checkin = TRUE,

void VOBJECT::resetLastOpFalse0
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lastop-checkin = FALSE;

//Member Function /

Boolean VOBJECT::get-last-operationo

return last-op checkin;

//Member Function I

int VOBJECT::releaseLockO

if (!worker)

last-op-checkin = TRUE:
lockTime = 0;
return SUCCESS:

if (s'rcmp(userPtr,getWorkero)=--0)

last-op-checkin = TRUE:
lockTime = 0;
delete worker,
worker = (char *)0;

return SUCCESS:

else

cerr << -<ERROR: Only << getWorker0 << May unlock this object!...Aborting>\n";
return FAILED,

//Member Function /

time t VOBJECT::getCreationDate0

return creationDate:
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/ Member Function /

time t VOBJECT::getLockTime0
I
return lockTime;

H Member Function//

void VOBJECT::getDescription0

H Summary -----------------------------------------------------

H/
HI This function displays the description of an object

/H

if(!this)

cout << <ERROR: cannot get the description of a null VOBJECT>\z":
return:

if (!theDescriptionPtr)

cerr << -<ERROR: This v object does not have a description>Nn":
return;

else

TEXTOBJECT *myTextObjectPtr
(TEXTOBJECT*) theDescriptionP'r.Binding(this);

myTextObjectPtr ->text(cout);

//Member Function /

void VOBJECT::updateDescription(char *ildeName, ifstream& input-file-stream)

if(!this)

cerr << "<ERROR: cannot update the description of a null VOBJECT>\n":
return;
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else

if (strcmp(userPtr~getCreatoro)=0O)

if(ftheDescriptionftr)

TEXT_-OBJECT' *textObjectJ~tj = new TEXTOBJECTO;
textObjectPtr -> append(fileNarne. input-file-stream);
texrObjectPtr ->putObjecto,
theDescriptionPtr.Reset(textObjectPtr. this);

else

TEXTOBJECT *textObjectPtr
(TEXT -OBJECT*) theDescriptionPtr.Binding(this);

textObjectPtr -> resetTheTexto;
textObjectPtr -> append(fileName. input-fie-.stream):

else
cerr << -<ERROR: only -«<getCreatorO << -may update description. Aborting..>Wf

putObjecto;

II Member Function II

void VOBJECT: :addCOMPONENTNode(COMIPONENT *myCOM.PONENTPtr)

if (!this)

cerr << "<ERROR: cannot set the COMPONENT node of a null VOBJECThf-:
return:

11 (!myCOMIPONENTPtr)

cefr << "<ERROR: cannot give to a V-OBJECT a null CONMPNENT>\nif:
return;

theCOM[PONENTPtr.Reset(myCOMEPONENTPII. this),

290



II Member Function II

void VOBJECT: :deleteChildNode(VOBJECT *myVObjPtr)

List *chjld-nodes = (List *)the(IildPta..Bjndflg(tl);

if (!this)

cerr << -<ERROR: cannot delete the child node of a null VOBJECI'm"f;

return;

if (!chil&..nodes)

cerr « "<ERROR: cannot remove a NULL child>\n";

return:

long location --0;
if (child-nodes->isMember(my'V.9bjPtI))

location = child-nodes->lndex(myV..ObjPtr),
child-nodes->Remove(location):

IIMember Function HI

void VOBJECT: :addChildNode(VOBJECT *myV-ObjPtr)

List *child-nodes = (List *)the~hil(1)trBinding(this);

if (!this)

cerr << "<ERROR: cannot set the child node of a null VOBJECThf;--

return:

if (!hl-nds

cerr << "<ERROR: cannot give to a V-OBJECT a null child>\jif;

return;

child-nodes->Insert(myVjObjPtr);

//Member Function /
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V_OBJECT *VOBJECT::getParent()

return (V OBJECT *)(Entity *) tlieParentPtr.Binding(this);

COMPONENT *VOBJECT::getCOMPONENTO

I

void VOBJECT::listChildren()

if (Mtis)

cerr << -<ERROR: can not dump children of a null VOBJECT!>\,n;
return*,

if( !theChildPtr)

cerr <<"<ERROR: can not print children of a null chiddPtr!>Vi";
return-,

else

List *child -nodes =(List *) theChildPtr.Binding(this);,
ListIterator ChildrenPtr(child-nodes);
VOBJECT *cnode;

while(ChildrenPtr.moreDatao)

cnode = (V OBJECT *) (Entity *) ChildrenPtrO;
cout << cnode->getNodeNameo:,

II following for loop provides spacing...
H4

int i=-O;
for (i=-O;i<(PRIN4T_VERSIONLOCATION-strlen(cnode->getNodeNameo)):i++)
cout« <<':"

cout << cnode->getVariationNumbero;
cout <<" 1
cout << cnode->getVersiovnNunibero;
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cout << "Nn";

return;

void VOBJECT: :longlistOperatorNameso

TRACER("VOBJECT: :longlistOperatorNames");
if (!this)

cerr << -<ERROR: can not dump operators of a null VOBJECT!5\n":
return;

if( !theChildPtr)

cer << -<ERROR: can not print list of a null childPtr!>\,n';
return;

else

List *child-nodes = (List *) theChildPtr.Binding(this);
Listiterator ChildrenPtr(child-nodes);
V_ýOBJECT *cnode,
int line-feed = 0;
while(ChildrenPtr.moreDataQ)

TRACE(Iteration in while loop");
cnode = (V-OBJECT *) (Entity *) ChildrenPtro,
HI if (cnode->getChildPtro)
HI
HI cnode-> IonglistOperatorNameso);
HI I

H/1-23-92 cefr << "Operator:
* if (Iinejfeed) cout << *tn"; H/ removes blank line from output

TRACE(cnode->getNodeNameo)
cout << cnode->getNodeNanieo;
line-feed++;

H/following for loopprovides spacing...
HI
int i=0:
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for (i=O~i<(PRIN4TYERSION LOCATION-strlern(cnode->getNodeNameo));i+-e)
cout«< .. ....

cout << cnode->getVariationNumberO:,
cout <<..

cout << cnode->getVersionNumbero;
cout«< "";&
time-t Iocktime = cnode->getLockTimeo;

cout «<,^W,,

void VOBJECT::listOperatorNames()

Boolean node-was-visited = FALSE;
if (!this)

cer << -<ERROR: can not dump children of a null VOBJECT!>\.n":
return;

if(! theChildPtr)

cerr << "<ERROR: can not print children of a null childPtr!>\,nf:
return,

else

List *child-nodes = (List *) theChildPtr.Binding(this);
Lisrtlterator ChildrenPtr(child-nodes):
VOBJECT *cnode;
int index = 1,
while(ChfldrenPtr.moreDatao)

cnode = (V...OBJECT *) (Entity *) ChildrenPtro;
node-was-visited = cnode->getVisitedFlag0O:
if (cnode->getChildPto))

cnode-> listOperatorNameso:,

if (node...was-visited && index > 1)

cnode->resetVisitedFlago:
cnode->putObjecto;
break;
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else

cnode->resetVisitedFlago;
cnode->putObjecto;.

if (index =0)
cnode->setVisitedFlagO*:

index++.;
4 char *nam~e;

name = cnode->getNamneoQ
name[strlen(name)-2] = '0
cout << name;

H/following for loop provides spacing...

H/ in i=-O;
HI for (i=O:i<(PRINTVERSIONLOCATION-strlen(cnode->getNarneo)):i+-')
// cout«"<*,;
cout <<-"
cout << cnode->getVariationiNumberO,
cout <-"
cout << cnode->getVersionNumbero:
cout <<'*n'*-
time-t locktime = cnode->getLockTimeO:,
cout << ctime(&locktime);

resetVisitedFlago:.
putObject();
return;

void VQBJECT::releaseLockSubtree()

List *child-nodes = (List *) theChildPt~r.Binding(this):,
Listlterator ChildrenNt(child-nodes);
VOBJECT *cnode:

while(ChildrenPtr.moreDat4))

cnode = (V-OBJECT *) (Entity *)ChildrenPtro;
if (cnode->releaseLocko)
cnode->putObjectO:.
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else

cerr << "<ERROR: while unlocking -«<cnode->getName) << Aborting ... >\n":
break; II should try to unlock other siblings and their children.

if (cnode->getChildPtrr)

cnode-> releaseLockSubtreeO;

return;

void V_OBJECT::dumpSubtree(char *file-write-option)

TRACER(CNOBJECT::dumpSubtree'),
Boolean node -was -visited = FALSE:
Boolean file_operation successful = FALSE;
Boolean write-operation = FALSE;
if (strcmp(fle~write-option."w")==O 11 strcmp(file. write opuion,'W")==-O)

write-operation = TRUE:
if (fthis)

cef << "<ERROR: can not dump children of a null VOBJECT!>\jf;-
return-,

if( !theChildPtr)

cerr << -<ERROR: can not print children of a null childPtr5\,n-:
return;

else

if (write~operation)

DDBControlData VWontrolFile:,
DDBControlData *VControl~ilePwJ. &VControlFile;,
char *Vnew-name = NULL;
char *VV-name = getNameo;
VV-name [strlen(VV...namne) - 2] = '\U;
char *VDDBControlpath = new char [strien(dirNamePtr) + strlen(VV name) + 13]:,
strcpy(VDDBControlpath~dirNamePtr):
strcat(VDDBControlpath. f)
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strcat(VDDBControlpath, "ddbCtr1Data.");
strcat(VDDBControlpath, VV~name):
VControlFilePtr->variation =getVariationNumbero;,
VControlFilePrr->version = getVersionNumbero;,
putddbControlFile(VDDBControlpath,VControlFilePtr);

List *child-nodes = (List *) theChildPtr.Binding(this);
Listlterator ChildrenPtr(child nodes);
VOBJECT *cnode;
ixntindex=l1;
while (cnode = (VOBJECT *) (Entity *)Childfren~r.F)t

node-was-visited =cnode->getVisitedFlago;
if (cnode->getChildPtro)

cnode-> dumpSubtree(file_%write~option);

if (node-was-visited && index > 1)

cnode->resetVisitedFlagO;
cnode->putObjecto;
break,

else

cnode->resetVisitedFlago;
cnode->putObjecto:

if (index ==1)
cnode->setVisitedFlago;

else

cnode->resetVisitedFlago;
cnode->putObjecto;

index++;
long cobject-jocktime =0;
cobject-locktime = cnode->getLockTimeo;
if (cobject-locktime>0) HI prevent checkout

if (strcmp(filewrte~option,*w")-O)
1P

cefr <<"<ERROR: Module "< cnode->getNodeNameo
<< lockedby" -< cnode->getWorker()
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<<" Reset write option to display>\n;
strcpy(rile-.write-option,"r"):,

cerr << -<Caution: " <cnode->getNodeName()
<< locked on:
<<ctime(&cobject-locktime)
<<"Node checked out for display only~n";

file-operation-successful = cnode->checkoutCOMlPONENTNode(file..rite-option);
if ((file operation successful) &&

((sutrmp(rile-writeýoption.'"W)==-O) 11
(strcmp(filetwite-option,"w")==O)))

cnode->sed~ockO;
cnode->setWorkero;
cnode->resetLastOpFalseO;
cnode->put~bjecto;

DDBControlData ControlFile;
DDBControlData *Cnro =et & ControlFile:
char *new-name = NULL:
char *1/_name = cnode->getNwmeo;
V_name [strlen(V name) - 21 = V-
char *DDBControlpat = new char [strlen(dirNameftr) + strlen(V name) + 131:,
strcpy(DDBControlpath,dirNamePtr);
strcat(DDBCornrolpath. "/");
strcat(DDBControlpath. "ddbCtrlData.-);
strcat(DDBControlpath, V-name);
ControlFilePtr->variation =cnode-> getVariationNumberO:
ControlFilePtr->version = cnode-> getVersionNumbero;
putddbControlFile(DDBControlpath.ControlFilePrr):

if (write-operaiion)
strcpy(file-yrite..pption,"w");

resetVisitedFlago;
putObjecto;
return;

List * VOBJECT::getChildren()
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List *tep-list = (List *)the~ijPtr.BkJnjfg(this);
if (tempjlst->CardinalityO > 0)

return temp-list;
else

return NULL;

Boolean VOBJECT::getChildPtro

* List *temp list = (List *)theChildPtr.Binding(this);
if (temp list->Cardinalityo > 0)
return TRUE;

else
return FALSE:

/H Member Function HI

Boolean VOBJECT: :checkoutCOMPONENTNode(char *file wrjte option)

TRACER(C N_OBJECT::checkoutCONIPONENTNode");,
if (!this)

cerr << -<ERROR: cannot checkout COMPONENT nodes of a null VOBJECThf-:
return FAILED;

if (!theCOMPONENTPtr)

ceff <<"<ERROR: cannot get the source code from a null COMPONENT>\,n-"
return FAILED:

else

COMPONENT *myCQ J'PJNENTPtr = (COMPONENT*) theCOMPONENTPtr.Binding(this):
return (myCOMPONENTPtr -> getComponentSource(file,.write option));
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/! File H eader -------..---------- ---. --. ----.--.----.----. -.----.......
# .°.......°......

ll.Filename ...... : vobjectfunc.h

I/Date :9/16/91
//Author : Garry Lewis
// : Drew Dwyer
# Modified by : Michael D. O'Loughlin
HIDate : 6/18/92

// Modifications: Extensive modifications have been conducted on almost all of the
1* original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive
changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

//Compiler Glockenspiel C++ 2.1
/-

H End header comments -----------------------------------------------------

#ifndef _VOBJECTrFUNC_H
#define _VOBJECTFUNC_H

#ifndef _DDBDEFINES_H
#include "ddbdefines.h"
#endif

#ifndef THREADH
#include "thread.h"
#endif
# SCCS ID follows: will compile to place dateAime stamp in object file

static char vobjectfunc hSccsldo = "@(#)vobjectfunc.h 1.3N9/16/91";

I/Contents -----.-.-.---------............-------------.----

I VOBJECTFUNC
I-

H Description
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//
// Defines functions manipulating Versioned Objects

// (Operators) as called by maino
//

II Interface Dependencies ........................-.-.-........

//NONE

# End Interface Dependencies ---------------------------------..

void list.operators_func(int, char *, char *, char *, char *);
void update_vobject_descfunc(int. char *,char *,char *.char *,char *);
void get.vobject-desc_func(int ,char *, char *,char *.char *);

void get-vobjectdatefunc(int, char *,char *,char *,char *);
void get-vobjectversions_func(int, char *.char *),
void get-vobject_lockfunc(int, char *. char *, char *,char *);
void get-vobject versionfuncO:
void dump-vobject-summary-func(int char *.char *.char *,char *):
void get-vobject-psf'de_func(int, char *, char *,char *, char *);
void get-vobject.graphfileifunc(int, char *,char *.char *, char *);
void getyvobject-impfile_func(int, char *, char *.char *, char *);
void getyvobject-specfile-func(int char *,char *,char * char *):
void get.vobjectsourcefile-func(int char *.char *.char *. char *);

void dump-vobject-filesjfunc(int .char *, char *.char *, char *,char *):
void dump-vobject-treejfunc(int. char *, char *,char * char *, char *);
void long.list children_func(intchar *, char *, char *),
void longlist-parents-func(intchar *, char *. char *. char *):
void long_listoperatorsJunc(int, char *, char *. char *, char *):

void release_operatorlock func(int, char *, char *, char *, char *);
void releasesubtree_lock_func(int, char *. char *, char * char *):
//void add_vobjectand_subtreejfunc(int, char * char *);

void addnewvariation.func(int , char *, char *, char *, char *),

void historical trail(int, char *, char *, char *, char *);
void putddbControlFile(char*, struct DDBControlData*):
DDBControlData* getddbControlFile(char );
THREAD* firstThread(THREAD*, int);

V_OBJECT* getDefaultVObject(THREAD*);

THREAD* findThread(char*, char*):

//Description -------.-.--- ..-.-.---- .............-------------

// list_operators_func
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I'

// Provides a list of operators associated with a

// subtree of a designated versionedobject.
I'

// update_vobjeczdescfunc
//

// Updates the description text of a designated versioned
II object.
//

// get vobjectdesc-func
I/
// Provides a description of the designated versioned object.
//

// get-.vobjectdatefunc
/-

// Displays the date that the versioned object was created.
//

// get vobjectversionsfunc
//

// Checks the thread and displays the different versions.
I-

// get.vobject lockfunc
I-
// Displays a 26 character text entry reflecting the time

// and date that the versioned object was locked.
I-
// get vobjectversionfunc
I-
// returns the version of the versioned object instance.
/-

// dump.vobject-summaryfunc
//

// displays predetermined attribute fields to stdout/stderr.
I'

// get-vobjectd..psfle~func
//

// rebuilds the CAPS postscript file to the PROTOTYPE

/ directory.
I'
// get._vobjectgraphfile.func

// rebuilds the CAPS graph file to the PROTOTYPE directory.
//

// getvobject impfile func
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//

II rebuilds the CAPS implementation file to the PROTOTYPE directory.
I-

// get._vobject-specfile-func
1/
// rebuilds the CAPS specification file to the PROTOTYPE directory.
/'

// get.vobjectsourcefilefunc
I-

// rebuilds the CAPS source file to the PROTOTYPE directory.
//

// dump.vobject files func
I-

II rebuilds all of the above files (of one operator) to the
I/ PROTOTYPE directory.
//

// dump.vobject_treefunc
//

// rebuilds all existing TEXTOBJECT attributes to the PROTOTYPE

// directory for the entire decomposition of the root operator
II down to the component operators. May be dumped in "read only"

// or "read/write". When dumped, all versioned objects are
/ locked for modification by other users.
//

// long_listschildrenfunc
I-

l/ lists the node name and version number of children.
//

// long__lisc-parentsfunc
I-

// lists the most current parent (and that parents siblings).
I'
I/ long-list-operatorsJunc
//

/f lists the node name and version number of a node's children.
I-

// release-operator_lockfunc
I-

// reset the locktime of a versioned operator.
I'
II release-subtreelockfunc
/1

I/ reset the locktime of a versioned operator and all children
// of that versioned operator.

303



I-

// add-vobjecLandsubtreefunc
I'

// the reverse of a dumping vobjects. this checks versioned
#/ objects back into the database, versioning them if necessary.
II

#lEnd Description --...-------- ..............-------------.-----

#endif // end vobjectfunc header function
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/ File Header ------------------------------------------------------------
# ..............
//.Filename ...... : vobjectfunc.cxx

H/Date :9/16/91
H Author : Garry Lewis
H/ : Drew Dwyer
H Modified by : Michael D. O'Loughlin
H/Date : 6/18/92
#/Modifications: Extensive modifications have been conducted on almost all of the
1* original code written by Dwyer and Lewis. Every function that

accesses an attribute of an object or the entire object has had
to be modified. The original code is not even recognizable in
some functions.
Because the functionality of the design database system changed
completely from what Dwyer and Lewis developed each individual
modification has not been documented. Because of the massive
changes required I discarded a lot of obsolete code and build a
new system on the base Dwyer and Lewis had established.

*/

//Compiler : Glockenspiel C++ 2.1
//

H End header comments -----------------------------------------------------

// SCCS ID follows: will compile to place date/time stamp in object file

static char vobjectfunccxx_Sccsld[] = "@(#)vobjectfunc.cxx 1.3\,t9/16/91"I

//Contents -----------------------------------------------------
//

fl listoperatorsfunc
// update-vobjectdescfunc
// get.vobject.desc_func

// get-vobject datefunc
#/ get.vobject-versionsfunc
#/ get-vobjectjIockfunc
fl get..vobject-version_func
// dump.vobject-summary_func
#/ get.vobject..psfilefunc
// get.vobject_.graphfile-func
#/ get-vobject-impfilejunc
#/ get.vobject.specfile-func
#/ get-vobject sourcef'de_func
#/ dump vobjectfilesfunc
// dump-vobjecttree func
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HI long_ list childrenfunc

HI long-jist-parentsfunc

HI longjlist-operators_func
#! release operatorlockfunc

fl releasesubtree_lockfunc
fl add-vobject_and_subtreefunc
/1
/Description

fl
# this contains the functions for manipulating versioned objects
//

/End ---------------------------------------------------------

// Interface Dependencies ---------------------------------------
//

H TURN ON TRACE-DEBUG
#define DEBUG

#include 'debug.h"

#include "My-String.h"

#include <stream.hxx>

#include <List.h>

#include <Directory.h>

extern "C--"
I
#include <stdlib.h>

#ifndef DIRECTORY_H
#include "directory.h"

#endif

#ifndef __TREE_H
#include "tree.h"

#endif

#ifndef TREENODEH
#include "treenode.h"

#endif

#ifndef PROTOTYPEH
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#include "prototype.h*'
#endif

#ifndef_-COM[PONENTH
#include "component.h"
#endif

#ifndef__VOBJECT_-H
#include "versioned~object.h"
#endif

#ifndef _THREADH
#include "thread.h'
#endif

#ifndef_-VOBJECTFTJNCH
#include "vobjectfunc.h"
#endif

#ifndef __DDBDEFINESH
#include "ddbdefines.h"
#endif

H/
/I End Interface Dependencies ------------------

extern Type *THREAD_-OType,
extern Directory *prototyped&r
extern char *dirNamePtr.
PROTOTYPE *prototypept-..
THREAD) *threadPtr*:

COMPONENT *CONIPONENTnPtr;
long vobject Iocktime =0-,

void list~operatorsjfunc(int number-arguments, char *proto-nafle,
char *operator-name, char * variationstr. char *velrsjonstr)

TRACER("Ust~operatorsjutnc");

V.OBJECT *vobjectPtr;
threadPtr = findThread(proto-namne. operator-name);.
if (!threadPtr)
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return;

switch (number-..argumenhs)

case 2:

vobjectPtr = getDefauIitVObject(threadPtr);
vobjectPtr ->listOperatorNarneso;
break;

case 4:

int varNum = atoi(variationstr),
threadPtr = first~hread (threadPtr, varNum):,
VOBJECT *vobjecdtJ.r
vobjectPtr = threadPtr->version(atoi(versionstr)):,
vobjectPtr ->listOperatorNamneso;
break;

default:
cerr << "<ERROR: invalid number args for get vobject description>\n":

void update..yobject-descjfunc(int numberarguments,char *proto...name.
char *opeaor-narne, char *filename,
char *variationstr. char *versionstr)

TRACER("update~vobject_desc_func'*);
VOBJECT *vobjecptj.r
threadPtr = findThread(proto-namne operator-name);
if (!thread.Ptr)

return-,

ifstream description-file:
description-file.open(fidenaine, ios:: in);

if (!descriptionjfile)

cout << "<Description File does not exist! >W%'
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else

switch (number-..arguments)

case 5:
int varNum = atoi(variationstr);
threadPtr = firstThread (threadftr,varNurn);
vobjectPtr =threadPtr->version(atoi(versionstr));,
vobjectPtr ->updateDescription(filename,description file);
break;

default:
cerr << "<ERROR: invalid number args for update vobject description>\Ni';

void get-yobject_desc_func(int number-arguments~char *proto name.
char *operator-name, char *vraiosr

char *versionst1.)

T'RACER("get~vobject-desc-func*');
VOBJECT *vobjeJctJ:r
thread.Ptr = findThread(proto-name. operator-name);
if (!threadPtr)

return;

switch (number-arguments)

case 2:

VOBJECT *vobjectPtr;
vobjectPtr = threadPtr->currento;
vobjectPtr ->getDescriptiono;
break;

case 4:

int varNum = aloi(variationstr);
threadPtr = firstmhread (threadPtr, varNum);
vobjectPtr = threadPtr->version(atoi(versionstr));
vobjectPtr ->getDescriptiono;
break;
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default:
cerr << -<ERROR: invalid number args for get vobject description>\ai";

void release_subtree-lock-func(int number _arguments, char *prrdtoflame,
char *operaor -name, char *variationstr,
char *versionstr)

TRACER("release-subtreejlock-func");,
VOBJECT *vobjectPtr
threadPtr = findlbread(proto-namne. operator-name);
if (!threadPtr)

return;

switch (number...arguments)

case 2:
cerr << VRS operation no longer valid with default version number."

«<" Variation & version number required.";
break-,

case 4:

mnt varNum = atoi(variationstr);
threadPtr = firstThread (threadPtr. varNum);
vobjectPtr = thredPtr->version(atoi(versionstr));
if (vobjectPtr ->releaseLocko)

vobjectPrr->putObjecto;
vobjectPtr ->releaseLockSubtreeo:,
cerr << "Subtree locks released.\,n";

else

cerr << "<ERROR: Can't unlock -<«vobjectPtr->getNameO
«<" Abort releaseLock rest subtree>Nui";

I

default:
cerr << "<ERROR: invalid number args for subtree release lock>\,n";
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void release..operator _locký_func(int number~arguments. char *proto-nam1e.
char *opeirator _naryte, char *variatonstr,
char *versionstr)

TRACER("release operatorý_locký_func');
VOBJECT *vobjectPtr;
threadPtr = findmread(proto-name. operatorý_nalne);
if (!hreadftr)

return;

switch (number-arguments)

case 2:
cef < «'VRO operation no longer valid with default version number."

«<" Variation & version number required.",
break-,

case 4:

int varNum = atoi(variationstr);
threadPtr = firstThread (threadPtr. varNum):
vobject.Ptr = threadPtr->version(atoi(versionstr));
if (vobjectPt~r->releaseLocko)

vobjectPtr->putObjecto:

else

cerr << "<ERROR: Can't unlock -<«vobjectPtr->getName()
«<" Aborting release lock>\ui";

break-,

default:
cerr << "<ERROR: invalid number args for release lock>\N";,

void get..yobject-date-func(int number..arguments. char *pirotorznae.
char *operator name. char *vjaj(riatosr
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char *versionstr)

TRACER("GET-vobject-datlefunc");
time~t creation jiate;
V OBJECT *vob~jecPMJ
dthradPtr = findThread(jroto-niane, operator...name);
if (!threadPtr)

return,

switch (numberarguments)

case 2:
vobjectPtr = getDefaultV~bject(threadPtr);
creation_date = vobjectPtr ->getCreationDateo;
cout << ctime(&creatior--date);
break;

case 4:
int varNum = atoi(variationstr);
dhreadPtr = firstmbread (threadPtr. varNum);
vobjectPtr = threadPtr->version(atoi(versionstr));
creation -date = vobjectPt~r ->getCreationDateo:,
cout << ctime(&creation..sate);
break,

default:
cerr << -<ERROR: invalid number args for get vobject date>\nsf:

void get-v.objectversionsjfunc(int number-.arguments. char *proto)_name.
char *operaor-nae)

TRACER("GET-vobject-versions-func")
thread.Ptr = findThread(proto name. operator-name)-,
if (!threadftr)

return;

switch (number-argurnents)

case 2:
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VOBJECT *injtialVersjon = threadPtr-> version(l);
int count = initialVersion->getNumberOfVariazionso;
for (int i--1; i <= count; i++)

THREAD~ *Tdiread~tr = firstThread (threadPtr. 0);
TdiredPtr->displayThreadVersionsO;

bra-

default:
cerr <<«<ERROR: invalid number args for get vobject VERSIONS>\n*';

void historical~nrail(int number-arguments. char *proto-narne.
char *opemratrýname, char *vraiosr

char *vejrjiflst.)

VOBJECT *has-parent:
THREAD *previousThreadPtr = (THREAD *)O;
threadPtr = findThread(proto name. operator-name);
if C!rhreadPtr)

return:

previousThreadPtr = firstThread (thredPtr. atoi(variationstr)):
has-.parent = previousThreadPtr->version(atoi(versionstr)):

char *namne:
name = has-parent->YetNameo;
namerstrlen(name)-2] =V'

cout <<name << - "<< has~parent->getVariationNumber() <<
<<has-parent->getVersionNumber() <<&\n';

while (!(,previouslhreadPtr->previousVariationo = 0))

cout << name << <<previousThreadPtr->previousVariation() <<
<<previouslhredPtr->previousVersiono « *,n"

previousThreadPtr =

firstThread (thrcadPtr, previouslhreadPtr->previousVariaziono);
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void get-vobjectjockjunc(int numberý-arguments, char *proto name,
char *operator name, char *vaj(3fl5str

char *versionstr)

TRACER("GET~vobjectjlockjfunc");
time-tilocký-time;
VOQBJECT *vojecdtj.
threadPtr = findThread(proto name, operatorjiname);
if (!fthrdPtr)

return;

switch (number-arguments)

case 2:
vobjectPtr = getDefaultVObject(threadPtr);
vobjectPtr = threadPtr->currentO:
lock-time = vobjectftr ->getdockTimeo;.
cout << ctime(&lock.3ime);
break;

case 4:
threadPtr = first~hred (threadPtr, atoi(variationst~r)):
vobjectPtr = threadPtr->version(atoi(versionstr));
lock-time = vobjectPtr ->getLockTimeo;
cout «< ctime(&lockjtime);
break;

default:
cerr << -<ERROR: invalid number args for get vobject lock>\jf:

void getvobject version-funcO

ceff <<"Not implemented. Unclear specs for get version of vobject\,n";,

void dumpyvobject-.summary-func(int number-arguments, char *proto-name,
char *operator-lame, char *vraiosr
char *versionstr)

TRACER("dump-.yobject-.summaryjfunc");
VOBJECT *vtojjjctJtij
tlireadPtr = findThread(proto namne, operatorjiname)-
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if (!threadPtr)

return;

switch (number-arguments)

case 2:
vobjectPtr = getDefaultVObject(threadPtr);
vobjectPtr->dumpVObjSummuaryO;
break-,

case 4:
zhreadPtr = tirstThread (threadPtr, atoi(variationstr));
vobjectPtr = threadPtr->version(atoi(versionstr));
vobjectPtr->dumpVObjSummaryo:
break:

default:
cerr << -<ERROR: invalid number args for get vobject summary>\Nn-,

void get..yobjectpsdejfunc(int numberag en. chr*rt_name,
char *operator-name.

char *vaitonst char *versioflst)

TRACER(CGET-vobject-psfdilejunc"*);
VOBJECT *vobject)IJ.
dhreadPtr = tindmread(protoý-name. operator-namne),
if (!threadPtr)

return;

switch (number...arguments)

case 2:

vobjectPtr = getDefaultVObject(threadPur);
vobjectjocktime = vobjeccltr->getLAockTimeo;
COMIPONENTPtr =vobjectPtr->getCOMPONENT0;
COMPONENTPtr->getPSfde("R");
break;

case 4:
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threadPtr = tirstThread. (threadPtr. atoi(variationstr)):
vobjectPtr = threadPtr->version(atoi(versionstr)):
char *file-write-.option = ""
COMIPONENThtr = vobjectPtr->getCOMPONENTO;
CONMPNENTPtr ..>getPSfile(fide..yzitejption);
break;

default
cenf <<C<ERROR: invalid number args for get vobject PS>\if";

void getrvobject-graphflleifunc(int number..arguments, char *protýnoame,
char *opertr-nae.
char *varaiornstr, char *versionstr)

TRACER('GET-vobject...grahfile-func*);
VOBJECT *vobjectPtr-.
threadPtr = fimdThread(iproto-name. operatorjiname);
if (!threadPtr)

return;

switch (numberý_.arguments)

case 2:

vobjectPtr = getDefaultVObject(thredPtr),
COMIPONENMTir =vobjectPtr->getCOMPONENT0;
COMIPONENThtr->getGRAPHfile("R-);
break.

case 4:

tbreadPtr = firstThread (threadftr. atoi(variationstr));
V-OBJEC-r *vobjectPtE;
vobjectPtr = threadPtr->version(atoi(versionsur));
CONPONENTPtr = vobjectPtr->getCOMPONENTO;
COMPONENThtr ->getGRAPHLIe(-R");

break;
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default
cef << "<ERROR: invalid number args for get vobject GRAPH>\n";

void get~vobjectjxnpfilejunc(int number..arguments, char *pnnojtname,
char *operator _name,char *variationstr.

char *versionstr)

TRACER('GEThvobject-impfile-func");
VOBJECT *vobjectPtr;
duweadPtr = fuidThread(proto-name, operator-name);
if (!ftreadPtr)

return:

switch (numberargumenzs)

case 2:
vobjectPtr = getDefaultVObject(ftreadPtr);,
COMPONENTPtr =vobjectPtr->getCOMfPONENT0O;
COMIPONENTPtr->gerlMNfde("R");
break:

case 4:
threadPtr = firstThread (threadPtr, atoi(variationstir)):,
vobjectPtr = threadPtr->version(atoi(versionstr)),
COM4PONENTPtr =vobjectPtr->getCOMPONENTO,
COMIPONENTPtr ->getlMPtile('R-):
break;

default:
cerr << -<ERROR: invalid number args for get vobject IMP>\,n**:

void get-vobject-specfile-func(int number-..arguments, char *proto-naIfe,
char *operatornae.
char *varitionstr, char *verionstr)

TRACER("GET-vobject...specfilej'unc");
V..OBJECT *vobjectPtr;
threadPtr = findThread(proto-name, operator-name);
if (!threadPtr)
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return.

switch (number...arguments)

case 2:
vobjectPtr = getDefaultVObject(threadPtr);
COJMPNENTptr =vobjectPtr->getCOMPVONENT0;
COMIPONENTPtr->getSPECfile('R");.
break;

case 4:

thread.Ptr = firstThread (threadPtr, atoi(variationstr));
vobjectPtr = dhredPtr->version(atoi(versionstr));
COMEPONENTPtr = vobjectPtr->getCOMPONENTQ:
COMPONENTPtr ->getSPECfile(-R");
break-,

default:
cenr <<c-<ERROR: invalid number args for get vobject SPEC>\.n':

void get-vobject~sourcefile-func(int number-arguments. char *pIroto-namie.
char *operatornme,

char *varatontr char *versjonstJ.)

TRACER("GET-vobjectrsourcefidejunc");,
VOBJECT *vobjeJctft.
threadPtr = findThread~proto-name. operator-namne);
if (!threadPtr)

return:

switch (nurnber...arguments)

case 2:
vobjectfr = getDefaultVObject(threadPtr);
COMPONENTPtr =vobjectPtr-.>getCOMPONENT0;
COMPONENTPtr->getSOURCEfileC'R');
break.

case 4:

318



threadPtr = firstThread (threadPtrr atoi(variationstr));,
VOBJECT *vobjectJ.,
vobjectPtr = threadPir->version(atoi(versionstr)),
COMPONENTPtr = vobjectPtr->getCOMPONENT0;
COMIPONENTPtr->getSOURCEfile("R");
break-.

default:
cerr << <ERROR: invalid number args for get vobject SOURCE>\n";

void dump-vobject files-func(int number .arguments, char *protonamye,
char *operator-namne.char *file_write~option.

char *vraiosr char *versjonstI.)

TRACER("dumpyobjectjiles-func"):,
Boolean file-operation-successful = FALSE:
VOBJECT *vobjectPtr:,
thread.Ptr = find~hread(proto~naine, operator-name);
if (! threadPtr)

return.

switch (number...arguments)

case 3:
vobjectPtr = getDefaultVObject(threadPtr):,
vobject-jocktime =vobjectPtr->getdockTimeo;
if (vobjectjlocktime>O)

Ilock was set..prevent "w" checkout

if (strcmp(file writeý-option."w")==-O)
HI if attempting "W" -- change to "t'

cerr << "<ERROR. Module"
<<vobjectPtr->getNodeNameo << locked by:
<<vobjectPtr.>getWorkero
«"'*Resetting w option to ro>\,n";

strcpy(file-write~option,"r-);

else
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cerr << "<Caution: "«<<vobjectPtr->getNodeName()
«<" is locked> \n" << "Date Locked:"
<<ctime(&vobjectjlocktime)
<-, "operator files checked out in romode~,if;

else
cout << vobjectPtr->geLNodeNanie() «'n'*"-
ffle-operation-successful

vobjectPtr -> checkoutCOMPONENTNode(file-write-option);,
if ((file operation_successful) &&

((strcmp(fle~write~option,"W")=-O) 11 (strcmp(fdilewrite-option,"w")=-O)))

vobjectPtr -> setLocko; HI set root lock
vobjectPtr -> setWorkero;
vobjectPtr -> resetLastOpFalseo;
vobjectPtr->putObjecto;,

if (!file-.operation-successful)
cerr << -<ERROR: checking out- <<vobjectPtr ->getINarneo;

break;
case 5:

threadPtr = first~hread (threadPtr, atoi(variationstr)):
vobjectPtr = threadPtr->version(atoi(versionstr));
vobject-locktime =vobjectPtr->getLockTimeo:,
if (vobjectjlocktime>O) IIprevent checkout

if (strcmp(file~write~option,"w")=O) // change "w" to -r-

cerr << "<E.RROR: Module " << vobjectPtr->getNodeNanie(
«<" locked by: "«<vobjecft~->getWorker()

<<" Resetting w option to ro>\n";
strcpy(flle-write~option,"r");

else
cerr << "<Caution: "«< vobjectPtr->getNodeNanie(

<<" is locked.> \n" << "Date Locked:"
<< ctime(&vobjectjlocktime)
«<"operator files checked out in To mode~n";

else
cout << vobjectPtr->getNodeNarneo <<'m";
COMPONENTPtr = vobjecft~->getCOMPONENTO;
file..operation-successful =
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vobjectPt~r -> checkoutCONMPNENTNode(file~write-option);
if ((file operanon~successful) &&

((strcmp(file~write..option,"W")==O) 11
(strcmp(file-write~option,"w")==-O)))

cerr << "Set lock, set worker, reset last op.Wn;
vobjectPtr ->setLocko, fl set root lock
vobjectPtr ->setWorkero;

vobjectPtr ->resetLastOpFalseO:

vobject.Ptr->putObject0;
DDBControlData. VCont~rolFile;
DDBControlData *Votoliet = &VControlFile;
char *Vnew-name = NULL;
char *VV-name = vobjecdI'tr-> getNameo;
VV_name[strlen(VV name)-2] = V%'
char *VDDBContIrolpath =

new charfstrlen(dirNamnePtr) + strlen(VV-.name) + 13];
strcpy(VDDBControlpath, dirNamePtr);
strcat(VDDBControlpath, "f');
strcat(VDDBControlpath, -ddbCtrlData.-);
strcat(VDDBControlpath, VV~name);
VControlFilePtr->variation = vobjectPtr->getVariationNumbero;
VWontrolFileftr->version = vobjectPtr->getVersionNumberQ;
putddbControlFile(VDDBControlpath, VControlFilePtr);,

if (!file operation successful)
cerr << -<ERROR: checking out -«<vobjectPtr ->getNameo;

break-,
default:
cef << -<ERROR: invalid number args for get vobject FlLES>\ji";

void dump yobject-treej- unc(int number-arguments, char *pr~oto-nae.
char *opemaor -name~char *file -lite..option,
char *vraiosr char *versionstr)

TRACER("dump..vobject-tree-func-);
Boolean file...operazion-successful = FALSE;
VOBJECT *vobjectPtr
threadPtr = findThread(proto-name, operator-name);
if (!thread.Ptr)

return;
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switch (number~argumnents)

case 3:
vobjectftr = getDefaultVObject(threadPtr);
vobjecLlocktime = vobjectPtrr>getdockTimeo;,
if (vobject locktiine>O) IIprevent checkout

if (strcmp(file.ý.write..option."w"D=O) fl change "w" to "r-)

cerr << -<ERROR. Module " << vobjectPtr->getNodeNameO
«<"-locked by : «< vobjectPtr->getWorker()

«<" Resetting write option to display>\n";
strcpy(flle-write~joption,"r");

cerr << "<Caution: -«<vobjectPtr->getNodeName()
«<" is locked.> Nn- << "Date Locked.~
<<ctime(&vobject-locktime)
<< Subtree checked out to display modeM's;-

else
cout << vobjectPtr-.>getNodeNaxne( <<..

<< vobjectPtr-> getVariationNumber()
<<" -<<vobjectPtr->getVersionNumber() <«W"\*';

file~operation-successful =

vobjectPtr -> checkoutCON[PONENTNode(file-write~option);
if ((file operation successful) &&

((strcmp(file~write~option,"w")=O) 11
(strcmp(filewriteoQption,"W')=O)))

vobjectPtr -> setdocko; Iset root lock
vobjectPtr -> setWorkero;
vobjectPtr -> resetLastOpFalseo;
vobjectPtr->putObjectO;,

if (file-operation-successful)

vobjectPtr -> dumpS ubtre(file-.write-option);
int vnum = vobjectPtr -> getVersionNumbero;
threadPtr -> putObjectO;

#I dump rest of tree
else
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cef << -<ERROR: checking out " << vobjectPtr ->getName()
<<« Aborting dump-.yobjec~tjree-func>,naf:
TRACE("filejoperation not successful");

break;
case 5:

TRACE("case5-);
ftheadPtr = firstThread (threadPtr, atoi(variationstr)):.
vobjectPtr = threadPtr->version(atoi(versionstr)),
vobjectjlocktime = vobjec~tPtr->getLockTime0;
if (vobject-locktime>O) #I prevent checkout

if (strcmp(file..write..option,"w')=0O) // change "w" to "r"

cerr << "<ERROR- Module " << vobjectPtr->getNodeName()
«<" locked by : - <<vobjectPtr->getWorker()
<<"-Resetting write option to display>\n";

strcpy(file-write-option,'Y');

cerr << -<Caution: - <<vobjectPtr->getNodeName()
<<" is locked.> Wn' «<"Date Locked:"
<<ctime(&vobject~ocktime)
«<"Subtree checked out to display mode.Vf;

else
cout << vobjectPtr->getNodeName() <<

<< vobjectPtr-> getVariationNuniber()
<<-« <vobjectPtr->getVersionNumtoer() <«'Nzn-j:

file__operation-successful =

vobject~tr -> checkoutCOMIPONENTNode(tile~writesoption);
if ((file-operation-successful) &&

((strcmp(file~write~option."w")-=O) 11
(strcmp(file~write~option,"W")=-O)))

vobjectPtr -> setdocko; II set root lock
vobjectPtr -> setWorkero:
vobjectPtr -> resetLastOpFalseO;
vobjectPtr->putObjecto;

if (file-operation-successful)

vobjectPtr -> durnpSubtree(file.write~option);
int vnum = vobjectPtr -> getVersionNumbero,
threadPtr -> putObjecto;
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#I dump rest of tree
else

cerr << -<ERROR: checking out " << vobjectPtr ->gezName()
«" -Aborting dump...object-tree-func>'Nn":

TRACE("file..operation not successful"),

break;
default:

cenf « "<ERROR: invalid number args for get vobject TREE FLLES>\,n";.

void longjist~operators-func(int number-arguments, char *proto-name.
char *operaor name, char * variationstr,
char *versjonstr)

TRACER("long-jist...operators-func");
VOBJECT *vobjeptJ.r-
threadPtr = findThread(proto-name, operator namne);
if (!threadPtr)

return;

switch (number-arguments)

case 2:
TRACE("case2");
vobjectPtr = getDefaultV~bject(threadPtr);
if (vobjectPtr)

TRACE("vobjectPtr not null");
vobjectPtr->longlistOperatorNameso;

break;

case 4:
TRACE("case4");
TRACE("threadPtrrinot null");
thredPtr = firstThread (threadPtr, atoi(variationstr));
vobject~tr = threadPtr->version(atoi(versionstr)),
// change made bj LJW 4/6/92
if (vobjecdltr)
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TRACE("vobjectPtr not null");
vobjectPtr->longlistOperatorNameso;

break;
C default:

TRACE("default");
cerr << "<ERROR: invalid number args for long list operators>\,n":

void long-list-children-func(int number...arguments. char *protoý_name.
char *operatorý_nanexchar *versionstr)

TRACER("longjlistsChildrenjfunc");
VOBJECT *vobjectPtr;
tkireadPtr = findlhread(proto-name, operator-name);
if (!threadPtr)

return;

switch (numberarguments)

case 2:
vobjecd~tr =threadPlr->currentO;

vobjectPtr -> listChildreno;.
break,

case 3:
vobjectPtr =threadPtr->version(atoi(versionstr));

vobjectPtr->listChildreno;
break-,

default:
cerr << -<ERROR: invalid number args for long list children >\n";

void Iong-list...parentsjfunc(int number...arguments. char *protgj-name.
char *operator-name, char *variationstr,

char *versionstr)

TRACER("longjlist~parentsjfunc");

VOBJECT *pamenUtJ.
V-OBJECT *vobjectPtr;
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threadPtr = findThread(proto-jiaze, operator-name);,
if (!threadPtr)

return;

I

case 2:
TRACE("case2");
vobjectPtr = getDefaultVObject(threadPtr);
parentPtr = vobjectPtr->getParento;
if (parentPtr)

VOBJECT1 *grandparent = parentPtr->getParento;
if (grandparent)

grandparent -> IistChildreno-;
else

cout << " <\nRoot Node:"
<<parentPtr->getNodeNameo << ->\,n";

break;
case 4:

TRACE("caseCD;
thredPtr = firstThread (threadPtr, atoi(variationstr)):
vobjectPtr = threadPtr->version(atoi(versionstir));
parentPtr = vobjectPtr->getParento;,
if (parentPtr)

VOBJECT *grandparent = parentPtr->getParento;,
if (grandparent)

grandparent -> listChildreno,
else

cerr << "<Can not list Parent/siblings of Root VObject>\n";

else
cerr << "<Currently located at Root V_OBJECT,>\,n";

break-,
default:
TRACE("dfault-);
cout «< "<ERROR: invalid number args for long list children >\,n-;
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DDBControlData* getddbControlFile (char *ddbctriffie)

TRACER("GETddbControlFile");
DDBControlData *VarVerNumbrPtr = new DDBControlData:
fstreamn infile:,
infile.open(ddbctrlfieios ::in I ios :: nocreate);
int result = infile.goodO;

if (!result)

infile.closeo;
return VarVerNwnberPtr = (DDBControlData *~)0

infile»> VarVerNwmberPtr-> variation,
infile >> VarVerNumberPtr-> version;
infile.closeO;
return Var VerNumberPtr;

void putddbControlFile (char *ddbctrlflle, DDBControlData *DDBQtrl)

fstrearn outfile;
outfide.open(ddbctrlfile.ios ::out);
ouiffle << DDBCtrl-> variation << `n";
outfile << DDBCtrI-> version << "n";
outfile.closeo;

void add-new-variation-func(int number-arguments. char *proto-name.
char *operator-name.
char *varationstr,
char *verionsflr)

TRACER("a~ddnew-variation-func-);
char *prototype-name = (char*)(My-.String(proto...nane) +

MyString(PROTOTYPE..EXT));,

VOBJECT *variationPtr = (VOBJECT *)O;
VOBJECT *NewVaratonPtrI = (V..OBJECT *)O;
V OBJECT *versjoPJtr = (V-OBJECT *)O.,
V_OBJECT *new4,arnt = (VOBJECT *)O;
THREAD *Thefluread = (THREAD *)O-.

prototypeptr = (PROTOTYPE*)OCIookup(prototype-namne);
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if (prototypeptr)

cout << operator...name <<'J'
char *p-operator...namne = bufldfhreadName(operatornaxne. 1):
threadPtr = (THREAD *)OCilouphp~operto-rn~e);

else

cerr <<"<ERROR: getting Prototype in ADDNEWVARIATION:>W;
retun;:

switch (number-argumnents)

case 2:

if (!threadPtr)

variationstr = "I".
versionstr = ""

else

fl do a get control data here to check if a control file exists.
VOBJECT *defatlltVersion = getDefaultVObject(threadPtr)-,
new~parent = defaultVersion->getParento;

break;

case 4:

if (threadPtr)

vaziationPtr=- theadPtr -> version( 1);
New VariationPtr = variationPtr -> vaniation(atoi(variationstr));
Thelliread = New VariationPtr -> getmbreadO:.

if (TheThread)

versionPtr = TheThread -> version(atoi(versionstr));
new-.parent = versionPtr->getParentO:.

break:
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default:

cenf «<"<ERROR: invalid number args for add new variation>\n":
return;

DIRECTORY *cpsdirectory;

capsdirectory = new DIRECTQRYO:
capsdirectory->read-directory(operator...namne);
capsdirectory->updatetimestampO;
TREENODE-linkedlist operatorList = capsdirectory->getOperazorListo:
TREENODE *rooW()(le = capsdirectory->find..treenode(operator namne):,
TREENODE *treeroot = new TREENODE(roomnode.NULL),
TREE *workingrree = new TREE(treejoot. operator name)-,
workingtree->build-tree(treejoot~operatorList);
VOBJECT *newroot = tree root->checkin node(newparent);
if (!new-root)

cef << -<ERROR: Could not establish new-root in"
<< addvobject-and-subtree-func. Aborting.>\,n";
return,

new-root->setNodeNamne~ree..yoot->getnamneo);
tree-root->checkin-subtree(new -root);

I/ Skip release lock of first variation and version checked into database
since it does not exist yet./

if (!(atoi(variat~ionstr) == 1) && (atoi(versionstr) =- 1)))

release-subiree-lockjfunc( 4, proto-narne. operator-name,
variationstr, versionstr),

THREAD* firstThread (THREAD *threadPtr, mnt variationint)

V OBJECT *variatinnplr = threadPtr -> version(1);
VOBJECT *NewVariation~t = vmaritonftr -> variaiion(variatiornnt);.
THREAD *firstthreadPtr = New VariationPtr -> getThreadO;,
return fir-sttireadftr;

V...OBJECT* getDefaultVObject(THIREAD *initialThreadPtr)
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V_OBJECT *defaultVersion = initialThreadPtr-> version( 1);
int latest = defaultVersion-> getNumberOfVariationso;
V_OBJECT *workngdefaultVersion =I

defaultVersion-> variation(latest):,
initialmhreadPtr = workingjlefault Version->getThread0;
defaultVersion = initialThreadPtr->cufrento;,
cerr << "Default VOBJECT being being accessed. Variation: " << latest

<<« Version: " < default_Version-> getVersionNumber()

return defaultVersion,

THREADJ* findTbread(char *proto name, char *operator name)

char *prototype-namne = (char*)(My-String(proto-name) +
MyString(PROTOTYPE-EXT));

prototypeptr = (PROTOTYPE*)OC-Iookup(prototype-name):
THREAD *TempthreadPtr = (T]HREAD *)O;

if (prototypeptr)

char *p operaor name = buildThreadName(operator-nwne. 1):
TempthreadPtr = (THREAD *)OCIokup(p~operatorýnarme):,
if (!TempthreadPtr)

cerr << "<ERROR: Invalid VObject name. Can not get Thread.>\,jf;

else

cer << "<ERROR. Invalid Prototype name.>\n";

return TempthreadPtr-,

330



LIST OF REFERENCES

[Ref. 1] Douglas, Bryant, S., A Conceptional Level Design of a Design Database for
a Computer-Aided Prototyping System, Master's Thesis, Naval Postgraduate
School, Monterey, California, March 1989.

[Ref. 2] Ketabchi, M. A., Berzins. V., March, S.,"ODM: Object Oriented Data Model
for Design Databases", Proc. ACM. Computer Science Conference, Feb
1986, pp. 261-269.

[Ref. 3] Ketabchi, M. A., Berzins. V., "Modeling and Managing CAD Databases,
"IEEE Computer, pp. 46-49, February 1987.

[Ref. 4] Luqi, "Software Evolution Through Rapid Prototyping", Computer,
v.22,no.5, pp.13-25, May 1989.

[Ref. 51 Katz, Randy, H., Chang, Ellis, Bhateja, Rajiv, "Version Modeling Concepts
for Computer-Aided Design Databases", ACM, SIGMOD Rec. 15, pp. 397-
386, April 1, 1986.

[Ref. 6] McKenna, J., "Teaching OOP", OOPSLA '88 Conference Proceedings, The
Association for Computing Machinery, New York, NY, 1988.

[Ref. 7] White, Laura, J., The Development of a Rapid Prototyping System, Master's
Thesis, Naval Postgraduate School, Monterey, California, December 1989.

[Ref. 8] Luqi, A Graph Model for Software Evolution, IEEE Transactions on
Software Evolution, v. 16, n. 8. pp. 917-927, August 1990.

[Ref. 9] Berzins, V., Advanced Software Engineering (Course Notes), 1991.

[Ref. 10] Lewis, Gary, W., Dwyer, Andrew, P., The Development of a Design Database
for the Computer Aided Prototyping System, Master's Thesis, Naval
Postgraduate School, Monterey, California, September 1991.

[Ref. 11] Ontologic Inc., ONTOS, Object Database Documentation Set, Release 2.0,
Burlington, MA.

[Ref. 12] Yourdon, E., Modern Structured Analysis, Yourdon Press, 1989.

[Ref. 13] Frakes, William, B., Fox, Christopher, J., Nejmeh, Brian, A., Software
Engineering in the UINIXIC Environment. Englewood Cliffs, N.J.:Prentice
Hall, 1991.

331



[Ref. 14] Perry, D., "The Inscape Environment," in Proc. 11th Int. Conf. Software
Engineering, IEEE, 1989, pp. 2 -12.

[Ref. 15] Kaiser. G., Feiler, P., and Reps, T., "Intelligent Assistance for software
development and maintenance," IEEE Software, pp. 4049, May 1988.

332



INITIAL DISTRIBUTION LIST

1. Defense Technical Information Center 2
Cameron Station
Alexandria, VA 22304-6145

2. Dudley Knox Library 2
Code 52
Naval Postgraduate School
Monterey, CA 93943

3. Computer Science Department 2
Code CS
Naval Postgraduate School
Monterey, CA 93943

4. Office of the Assistant Secretary of the Navy
Research Development and Acquisition
Department of the Navy
Attn: Mr. Gerald A. Cann
Washington, DC 20380-1000

5. Office of the Chief of Naval Operations
OP-094
Department of the Navy
Attn: VADM J. 0. Tuttle, USN
Washington, DC 20301-3040

6. Director of Defense Information
Office of the Assistant Secretary of Defense
(Command, Control, Communications, & Intelligence)
Atm: Mr. Paul Strassmann
Washington, DC 20301-0208

7. Center for Naval Analysis
4401 Ford Avenue
Alexandria, VA 22302-0268

333



8. Director of Research Administration
Attn: Prof. Howard
Code 08Hk
Naval Postgraduate School
Monterey, CA 93943

9. Chairman, Code CS
Computer Science Department
Naval Postgraduate School
Monterey, CA 93943-5100

10. Prof. Luqi, Code CSLq 10
Computer Science Department
Naval Postgraduate School
Monterey, CA 93943

11. Chief of Naval Research
Attn: ADM. Miller
800 N. Quincy Street
Arlington, VA 22217

12. Director. Ada Joint Program Office
OUSDRE (R&AT)
Room 3E 114, The Pentagon
Attn: Dr. John P. Solomond
Washington, DC 20301-0208

13. Carnegie Mellon University
Software Engineering Institute
Attn: Dr. Dan Berry
Pittsburgh, PA 15260

14. Office of Naval Technology (ONT)
Code 227
Attn: Dr. Elizabeth Wald
800 N. Quincy St.
Arlington, VA 22217-5000

334



15. Defense Advanced Research Projects Agency (DARPA)
Integrated Strategic Technology Office (ISTO)
Attn: Dr. B. Boehm
1400 Wilson Boulevard

( Arlington, VA 22209-2308

16. Defense Advanced Research Projects Agency (DARPA)
ISTO
1400 Wilson Boulevard
Attn: LCol Eric Mattala
Arlington, VA 2209-2308

17. Defense Advanced Research Projects Agency (DARPA)
Director, Tactical Technology Office
1400 Wilson Boulevard
Arlington, VA 2209-2308

18. National Science Foundation
Division of Computer and Computation Research
Attn: K. C. Tai
Washington, DC 20550

19. Commander Space and Naval Warfare Systems Command
SPAWAR 3212
Department of the Navy
Attn: Cdr M. Romeo
Washington, DC 20363-5100

20. Office of Naval Research
Computer Science Division, Code 1133
Attn: Dr. Gary Koob
800 N. Quincy Street
Arlington, VA 22217-5000

21. Office of Naval Research
Computer Science Division, Code 1133
Attn: Dr. A. M. Van Tilborg
800 N. Quincy Street
Arlington, VA 22217-5000

335



22. Office of Naval Research
Computer Science Division, Code 1133
Attn: Dr. R. Wachter
800 N. Quincy Street
Arlington, VA 22217-5000

23. University of CA at Berkeley
Department of Electrical Engineering and
Computer Science
Computer Science Division
Attn: Dr. C.V. Ramamoorthy
Berkeley, CA 90024

24. University of MD
College of Business Management
Tydings Hall, Room 0137
Attn: Dr. Alan Hevner
College Park, MD 20742

25. University of MD
Computer Science Department
Attn: Dr. N. Roussapoulos
College Park, MD 20742

26. University of Massachusetts
Department of Computer and Information Science
Attn: Dr. John A. Stankovic
Amherst, MA 01003

27. University of Pittsburgh
Department of Computer Science
Attn: Dr. Alfs Berztiss
Pittsburgh, PA 15260

28. Commander, Naval Surface Warfare Center,
Code U-33
Attn: Dr. Philip Hwang
10901 New Hampshire Avenue
Silver Spring, MD 20903-5000

336



29. Attn: Joel Trimble
1211 South Fern Street, C107
Arlington, VA 22202

30. United States Laboratory Command
p Army Research Office

Attn: Dr. David Hislop
P. 0. Box 12211
Research Triangle Park, NC 27709-2211

31. Persistent Data Systems
75 W. Chapel Ridge Road
Attn: Dr. John Nester
Pittsburgh, PA 15238

32. Commandant of the Marine Corps
Ada Joint Program Representative
Code CCI
Attn: Capt Gerald Depasquale
Washington, DC 20301

33. Commandant of the Marine Corps
Code TE-06
Washington, DC 20301

34. Commandant of the Marine Corps
Code CCT-60
Attn: Ltcol L. Machabee
Washington, DC 20301

35. Mrs. Loretta O'Loughlin
46 Willow Road
Metuchen, NJ 08840

36. LL Greg Hammond USN
5 Knoll Court
Hercules CA.

37. Capt. Michael D. O'Loughlin USMC
18 Continental Road
Summerset NJ. 08873

337


