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Re-engineering the Janus(A) Combat Simulation System

V. Berzins, Luqi, M. Shing, M. Saluto, J. Williams

Computer Science Department
Naval Postgraduate School
Monterey, CA 93943-5118

Abstract

This report describes a case study to determine whether computer-aided
prototyping techniques provide a cost-effective means for re-engineering legacy software.
The case study consists of developing a high-level modular architecture for the existing
US Army Janus(A) combat simulation system, and validating the architecture via an
executable prototype using the Computer Aided Prototype System (CAPS), a research
tool developed at the Naval Postgraduate School.

The case study showed that prototyping can be a valuable aid in re-engineering of
legacy systems, particularly in cases where radical changes to system conceptualization
and software structure are needed. The CAPS system enabled us to do this with a
minimal amount of coding effort.
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I. PROBLEM STATEMENT

1. OVERVIEW

We address the need to modernize the software of the Janus(A) systems into a
maintainable and evolvable structure. This research develops

"* a high-level modular architecture for the existing Janus(A) systems using CAPS,

"* an implementation of the design using the Ada95 programming language. The higher
level goal of this research is to evaluate the effectiveness of computer-aided
prototyping and software evolution tools when applied to legacy software, as opposed
to prototype software that is initially developed in the context of the CAPS system and
its prototyping language PSDL.

A good modular design is an essential feature of every maintainable and evolvable
software system. Such designs partition large systems into sets of highly cohesive and
loosely coupled components and minimize the effect of changes to individual components.
The high-level architecture, in its executable form, enables designers of the Janus(A)
systems to incrementally re-engineer the existing software system and to easily add new
functionalities to the Janus(A) systems. The Computer Aided Prototyping System (CAPS)
provides automation support for future evolution of the Janus(A) systems while reusing
existing code to the maximum degree possible.

This experiment also serves as a reality check for computer-aided prototyping. CAPS is
a research tool that has been developed to show the feasibility of providing significant
computer aid for software evolution when that software has been developed using a
prototyping language PSDL that has been specifically designed to support prototyping and
evolution. This research evaluates the effectiveness of these same tools and techniques for
re-engineering a piece of legacy code that was not designed to support software evolution.
The experiment helps determine whether computer-aided prototyping techniques provide a
cost effective means for re-engineering legacy software.

The experiment is based on the premise that the re-engineering problem for the
Janus(A) system is typical of the re-engineering problems facing many older software
systems used by DoD, and that the capability for rapid construction, evaluation, and
modification of software architectures will help to speed up the process of recovering high-
level design information from old code and restructuring the code so that old functions can
be used in new ways and can be extended to include new functionality. We summarize the
lessons learned from this experiment to suggest several useful improvements to the CAPS
system as well as uncover critical problems that should be addressed to enable more
effective and less expensive re-engineering of legacy software systems.



2. BACKGROUND

Janus(A) is a software-based war game which simulates ground battles between two
adversaries. It is an interactive two-sided, closed, stochastic, ground combat simulation that
features precise color graphics. Janus is "interactive" in that command and control functions
are entered by military analysts who decide what to do in crucial situations during simulated
combat. The current version of Janus consists of a large number of FORTRAN modules,
organized as a flat structure and interconnected with one another via FORTRAN COMMON
declarations, resulting in a software structure that makes modification to Janus very costly
and error-prone.

As explained in Janus' Software Design Manual, Janus manipulates a large number of
files to generate data structures and to draw input parameters for its simulation algorithms.
Data structures in Janus are FORTRAN arrays shared by relevant subroutines via
COMMON statements. As such, and following the tradition of FORTRAN data structure
definition, a weapon system's operational parameters are spread across a number of arrays
and are identified by an array index value. Information regarding a particular system is
therefore not encapsulated within a single construct as would be the case with more modem
programming techniques and languages such as ADA. Furthermore, Janus algorithms are
parameterized. That is, the behavior of a weapon system's simulation algorithm relies on
data drawn from that weapon system's array entries. This strongly suggests that, to change
the behavior of a weapon system, one must be able to edit that weapon's corresponding array
entries. This is currently supported by the Janus interface module through a complex menu-
driven editing process. However, altering the nature of the simulation algorithm for a given
weapon system is not currently supported by Janus. Sophisticated programming skills and a
clear understanding of Janus' data representation and software is needed. A modular
hierarchical software architecture is needed to ease the understanding and reduce the risk
and cost in modifying the Janus system. We try to extract the communication structures from
the old code, and to embody those structures in a clean high level PSDL description that can
drive the automated program generation capabilities of CAPS, and can enable easy
arrangement and enhancement of those communication structures.

3. GUIDING PRINCIPLES

Our high-level modular software architecture encapsulates the major functions of Janus
into loosely connected subsystems, with a well-defined interface between the subsystems.
The architecture is the result of a conceptual reformulation based on the principles of data
abstraction and generalization. Data abstraction decouples the software interfaces from the
detail of data representations, thus limiting the impact of future representation changes.
Generalization factors out the properties common to many different but similar data types,
thus simplifying code and eliminating redundancy via polymorphic programming. The
modular structure allows engineers to re-engineer and extend the Janus system in a piece-by-
piece fashion.

The capability to test and evaluate early models of such architectures is essential to
mitigate the risks of error inherent in any major problem reformulation. Our thesis is that
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early prototyping is a valuable tool in software re-engineering because it explores conceptual
inconsistencies and missing pieces early in the process. Such errors are easy to correct at this
stage because there are fewer implementation details to be undone and then redone.
Moreover, the availability of an executable software architecture enables engineers to test
and evaluate modified components for correctness and efficiency.

The modular architecture also promotes the use of reusable components in Janus
evolution. A representation for the software components must exist in order to reuse
software components in a repository. Under the 3C model, a software component can be
represented in terms of its concept, content and context.

* The concept of a software component describes the purpose and behavior of the
component. It is usually represented by a brief component abstraction in the form of a
formal/informal specification, or a software wrapper with identifiable attributes and
keywords.

0 The content of a software component consists of the data structures and algorithms
needed to implement the software. It may contain several alternatives for different
combinations of time/space requirements.

• The context of a software component describes where and how a component is used
and what it relies on in its environment to work properly. The context is particularly
important in large scale software reuse because successful software reuse tends to be
domain specific.

The availability of an executable architecture enables testing components in their
proper contexts, thus reducing the risk of incompatibility and mitigating the risk of
improperly formulated concepts for reusable components.

3



II. SUMMARY OF THE MOST
IMPORTANT RESULTS

This report summarizes the work done on the Modular Software Architecture of

Janus (A)" project for the period from April 1998 to December 1998. The research of this

project is aimed at developing a software architecture to support the re-engineering of the

Janus Combat Simulation System. In these past seven months, we have analyzed the

Janus Fortran source code, interviewed Janus domain experts, developed an Object-

Oriented architecture for the Janus Combat Simulation subsystem, and validated the

architecture with an executable prototype.

1. THE LEGACY SYSTEM

Janus is a software-based war game that simulates ground battles between up to

six adversaries. It is an interactive, closed, stochastic, ground combat simulation that

features precise color graphics. Janus is "interactive" in that command and control

functions are entered by military analysts who decide what to do in crucial situations

during simulated combat. The current version of Janus operates on a Hewlett Packard

workstation and consists of a large number of FORTRAN modules, organized as a flat

structure and interconnected with one another via FORTRAN COMMON blocks,

resulting in a software structure that makes modification to Janus very costly and error-

prone. There is a need to modernize the Janus software into a maintainable and evolvable

system and to take advantage of modem Personal Computers to make Janus more

accessible to the Army. TRAC-Monterey is re-engineering Janus into an object-oriented

software system that is written in the C++ programming language and operates on

Personal Computers. Prior to rewriting Janus in C++, the Software Engineering group at

the Naval Postgraduate School is asked to extract the existing functionality through

reverse engineering and to produce an object-oriented architecture that supports existing

and required enhancements to Janus functionality.
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2. THE RE-ENGINEERING PROCESS

The research team consists of four professors (Luqi, V. Berzins, M. Shing, and J.

Guo) and two CS students (MAJ J. Williams and CPT M. Saluto). In addition, two other

CS students (CPT. M. Merrell and Lt.Jg. Ilker Duranlioglu) also participated in the initial

phase of the project.

2.1 SYSTEM UNDERSTANDING

The first step in our process, system understanding, took the form of a series of

brief meetings with the client, TRAC-Monterey, which also included a short

demonstration of the current software system. We asked questions and made notes on the

system's operation and it's current functionality. We paid particular attention to the

client's view of the system to gather their ideas on its strengths, weaknesses, and desired

and undesired functionality. Additionally we collected copies of the Janus User's

Tutorial manual, Janus User Manual, the Software Design Manual from a previous

version of Janus (3.X/UNIX), and the Janus Version 6.88 Release Notes. Our goal was

to gather as much information as we could about the currently existing system to aid in

gaining a clearer understanding of its present functionality. The intent of this procedure

was to ensure that the systems' current functionality was not lost nor misrepresented in

the transformation into a more abstract, modular format.

2.2 REVERSE-ENGINEERING

The focus of this step was to abstractly capture the system's functionality and

then produce system models that would most accurately represent that functionality.

Armed with the Janus source code, we proceeded to divide the code by directories

amongst the team members. Each team member was assigned roughly six to seven

directories to explore, examine and gather information. Using strictly manual techniques

with UNIX commands and review procedures, we were able to get a fairly good idea of

what each subroutine was designed to do. We also used the Software Programmers'

Manual to aid in understanding each subroutine's function. In doing so we were able to

group the subroutines by functionality to get a better understanding of the major data

flows between programs. Using that knowledge, we developed functional models from

5



the data flows. We used an automated tool known as CAPS, Computer-Aided

Prototyping Systems, version 2.0, developed by Professor Luqi and the Software

Engineering group at the Naval Postgraduate School, to assist in developing the abstract

models. CAPS allowed us to rapidly graph the gathered data and transform it into a more

readable and usable format. Additionally, CAPS enabled us to develop our diagrams

separately with the associated information flows and stream definitions, and then join

them together still under the CAPS environment, where they can be used to generate an

executable model of the architecture.

Figure 1 shows the resultant top-level structure of the existing Janus system. It

consists of five subsystems - csdata_mgmt, scenariodb, janus, jaaws, and postp. The

csdata_mgmt subsystem manages combat system databases. The scenariodb subsystem

manages the different scenarios and simulation runs in the system. The janus subsystem

simulates the ground battles. The jaaws subsystem allows analyst to perform post-

simulation analysis and the postp subsystem allows Janus users to view simulation

reports.

Figure 1. Top-level communication structure of the existing Janus software
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2.3 TRANSFORMATION OF FUNCTIONAL MODELS TO OBJECT MODELS

Next, we proceeded to develop object models of the Janus System using the

aforementioned materials and products, to create the modules and associations amongst

them. This was probably the most difficult and most important step. It required a great

deal of analysis and focus to mentally transform the currently scattered sets of data and

functions into small, coherent and realizable objects, each with its own attributes and

operations. In performing this step, we used our knowledge of object-oriented analysis

and applied the OMT techniques and the UML notations to create the classes and

associated attributes and operations. This was a crucial step because we had to ensure that

the classes we created accurately represented the functions and procedures currently in

the software. We used the HP-UNIX systems at the TRAC-Monterey facility to run the

Janus simulation software to aid in verifying and/or supplementing the information we

obtained from reviewing the source code and documentation. This step enabled us to

better analyze the simulation system, gaining insight into its functionality and further

concentrate on module definition and refinement.

2.4 REFINEMENT OF THE OBJECT MODELS AND THE DEVELOPMENT

OF THE OBJECT ORIENTED ARCHITECTURE

During this phase of the project, the re-engineering team met several times each

week for a period of two and a half months to discuss the object models for the Janus

core elements and the object-oriented architecture for the Janus System. They presented

the findings to the Janus domain experts from TRAC-MTRY and Rolands & Associates

at least once per week to get feedback on the models and architectures being constructed.

In addition, the re-engineering team also presented the findings to members of the

OneSAF project, the Combat2l project, and the National Simulation Center. Based on

the feedback from the domain experts, the re-engineering team revised the object models

for the Janus core elements (Appendix E) and developed a 3-tier object-oriented

architecture for the Janus System (Appendix A).



3. SOFTWARE ARCHITECTURE FOR THE JANUS COMBAT

SIMULATION SUBSYSTEM

3.1 ARCHITECTURE OF THE EXISTING JANUS CODE

Central to the existing Janus Combat Simulation Subsystem is the program

RUNJAN, which is the main event scheduler for the Janus simulation. RUNJAN

determines the next scheduled event (called "process" in the Janus manual) and executes

that event. If the next scheduled event is a simulation event, RUNJAN will advanced the

game clock to the scheduled time of the event and perform that event. RUJNJAN

categorizes all events into 17 events to be handled by the following event handlers:

1. DOPLAN - interactive and CAC planning activity

2. MOVEMENT - simulation event to update unit positions which have been

changed due to movement

3. DOCLOUD - simulation event to create and update status of smoke and dust

clouds, and redraw them if necessary

4. STATEWT - periodic activity to write unit status data to disk

5. RELOAD - simulation event to plan and execute the direct fire events

6. INTACT - activity to update the graphics displays

7. CNTRBAT - simulation event to detect artillery fires

8. SEARCH - simulation event to update target acquisitions, choose weapons

against potential targets, and schedule potential direct fire events

9. DOCHEM - simulation activity to create chemical clouds and to transition units

to different chemical states

10. FIRING - simulation event to evaluate direct fire impact and to execute an

indirect fire mission

11. IMPACT - simulation event to evaluate and update the results of a round

impacting

12. RADAR - simulation event to update an air defense radar state, and to schedule a

direct fire event for "normal" radar

13. COPTER - simulation event to update a helicopter state

14. DOARTY - simulation event to schedule an indirect fire mission
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15. DOHEAT - simulation event to update units' heat stress

16. DOCKPT - activity to perform automatic checkpoints

17. ENDJAN - housekeeping activity to end the simulation

3.2 PROBLEMS WITH THE EXISTING EVENT SCHEDULER

The existing event scheduler uses global arrays and matrices to maintain the

attributes of the objects in the simulation. Hence, one of the major tasks in designing an

object-oriented architecture for the Janus combat simulation subsystem is to distribute the

event handling functions to individual objects. Moreover, it is necessary to redefine some

event categories in order to provide a uniform framework to eliminate redundant coding

of the same or similar functions and to take advantage of dynamic dispatching of event

handling functions in the object-oriented architecture. For example, the process for a unit

to search for targets, select weapons, prepare direct fire, and execute direct fire differs

depending on whether a unit has a normal radar, special radar, or no radar at all. Existing

Janus uses the RADAR event handler to carry out the whole process if the unit has

normal radar. It uses SEARCH, RADAR and RELOAD event handlers to carry out the

process if the unit has special radar, and uses the SEARCH and RELOAD event handlers

to carry out the process if the unit has no radar at all.

Interactions between the simulation engine and the world modeler are performed

implicitly within the various event handlers in the existing Janus. Such interactions are

made explicit in the new architecture in order to provide a uniform framework to update

World Model objects during the simulation.

In order to allow the Janus implementation to take advantage of the reusable

components provided by Tapestry, details of the event handlers for interactive and CAC

planning activities, writing of unit status data to disk, updates of the graphics displays,

and automatic checkpoints are not provided because of all these activities involve either

the graphical user interface or the persistent storage of the objects. However, we do have

recommendations regarding the design of the history mechanism (see Section 5).
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3.3 THE PROPOSED OBJECT-ORIENTED ARCHITECTURE FOR THE JANUS

COMBAT SIMULATION SUBSYSTEM

The new architecture uses an explicit priority queue of event objects to schedule

the simulation events. Each event object has an associated simulation object, which is the

target of the event. There are 14 event groups, which correspond to the 14 event

subclasses shown in Appendix B. Note that an object oriented approach enable us to

reduce the number of event types needed in the simulation. Depending on the subclass

that an event object belongs to, the "execute" method will invoke the corresponding event

handler of the associated simulation object to handle the event (Appendix C). The

simulation object superclass defines the interface of the event handlers for the event

groups, and provides an empty body as the default implementation for the event handlers.

The methods are overridden by the actual event handler code at the subclasses that have

non-empty actions associated with the events, as shown in Appendix D.

The above architecture enables a very simple realization of the main simulation

loop (see page G-3 1). The code for the event control loop follows:

initialization;
While notempty(event queue) loop

e := remove_event(eventqueue);
e.executeO;

End loop;
finalization;

Note that this same code handles all kinds of events, including those for future extensions

that are yet to be designed. Event objects are created and inserted into the event queue

either by the initialization procedure at the beginning of the simulation, by the

constructors of the objects, or by the actions of other event handlers. Depending on the

actual implementation of when and how events are inserted into the priority event queue,

it may be necessary to allow events to change their priorities while waiting in the queue.

World Model object subclasses (with names starting with the "WM" prefix) are

created to provide specialized methods for the world modeler to update the objects from

other simulators. Information concerning objects local to the Janus simulator can be

broadcast over the simulation network either periodically by an active world modeler

object, or by individual local objects whenever they update their own states.

10



4. DEVELOPMENT OF AN EXECUTABLE PROTOTYPE USING

CAPS

In order to validate the proposed architecture and to refine the interfaces of the

Janus subsystems, we developed an executable prototype using CAPS. Figure 2 shows

the top-level structure of the prototype, which has four subsystems: Janus, GUI, JAAWS

and the POST-PROCESSOR. Among these four subsystems, the Janus and the GUI

subsystems (depicted as double circles) are made up of sub-modules shown in Figures 3

and 4, while the JAAWS and the POST-PROCESSOR subsystems (depicted as single

circles) are mapped directly to objects in the target language. After we entered the

prototype design using CAPS, we use the CAPS execution support system to generate the

code that interconnects and controls these subsystems. (Refer to Appendix F for the

PSDL specification of the prototype and Appendix G for the target Ada/C code for the

implementation.)

Due to time and resource limitations, we only developed the prototype for a very

small simulation run, which consists of a single object (a tank) moving on a two-

dimensional plane, 3 event subclasses (move, do_plan, and endsimulation), and 1 kind

of post-processing statistics (fuel consumption). In addition, a simple user interface was

developed using CAPS/TAE (Figure 5). The resultant prototype has over 6000 lines of

program source code and contains enough features to exercise all parts of the

architecture. The code that handles the motion of a generic simulation object was very

simple, but it was designed so that it would work in both two and three dimensions

without modification (currently the initialization and the movement plan of the tank

object never call for any vertical motion). The code was also designed to be polymorphic,

just as was the main event loop. This means the same code will handle the motion of all

kinds of simulation objects without any modifications, including even new types of

simulation objects that are part of future enhancements to Janus and have not yet been

designed or implemented (see page G-76 and G-79).
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5. LESSONS LEARNED

Our prototyping experiment showed that the proposed object-oriented architecture

allows design issues to be localized and provides easy means for future extensions. We

started out with a prototype consisting of only two events subclasses (move and

endsimulation) and were able to add a third event subclass (doplan) to the prototype

without modifying the event control loop of the Janus combat simulator.

We also demonstrated the use of inheritance and polymorphism to efficiently

extend/specialize the behavior of combat units. For example, to implement the

moveupdateobject method of a tank subclass which uses the general-purpose method

from its superclass to compute its distance traveled and a specialize algorithm to compute

its fuel consumption, we simply include 1 statement to invoke the moveupdateobject

method of its superclass followed by 3 lines of code to update its fuel consumption.

Moreover, other combat unit subclasses can be added easily to the prototype without the

need to modify the event scheduling/dispatching code.

The prototype also resulted in the following refinements to the proposed

architecture:

(1) Instead of a procedure with no return value, change the ExecuteEvent operation

to return the time at which the next event is to be scheduled for the same

simulation object, and introduce a special time value "NEVER" to indicate the no

next event is needed. The proposed change turns the communication between the

event dispatcher and the simulation objects from a peer-to-peer communication

into a client-server communication. This change eliminates the need for the

simulation objects to know the details of the event queue and allows the event

dispatcher to use a single statement to schedule all recurring events for all event

types. It would also eliminate the need for the write-status event (see Appendix B,

page B-1).

(2) Instead of recording the history of a simulation run in terms of set of data files,

model the simulation history as a sequence of events. The proposed change

provides a simple and uniform way to handle history records for all events, and

allows the same modular architecture to be use for real-time simulation as well as

post-simulation analysis. This also provides the greatest possible resolution for
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the event histories, which implies that any quantity that could have been

calculated during the simulation can also be calculated by a post-simulation

analysis of the event history, without any loss of accuracy. The only constraint

imposed by this design refinement is that the simulation objects in the events must

be copied before being included in the simulation history, to protect them from

further changes of state as the simulation proceeds. This constraint is easy to meet

because the process of writing the contents of an event object to a history file will

implicitly make the required copy.

The prototyping effort also exposed a design issue - should null events appear in

the event queue? A null event is one that does not affect the state of the simulation, such

as a move event for an object that is currently stationary. The prototype version adopted

the position that such events should not be put in the event queue, since this corresponds

to current scheduling policies in Janus, and appears at first glance to improve efficiency.

Our experience with the development of the prototype suggests that this decision

complicates the logic and may not in fact improve efficiency. In particular, the process

createnewevents (see Figure 3) could be eliminated if we allowed null events. This

process scans all simulation objects once per simulation cycle to determine if any

dormant objects have become active, and if so, schedules events to handle their new

activity. The alternative is to have the constructor of each kind of simulation objects

schedule all of its initial events, and to have each event handler specify the time of next

instance of the same event even if there is nothing for it to do currently. Handlers might

still set the time of its next event to NEVER in the case of a catastrophic kill; however

this is reasonable only if it is impossible to repair or restore the operation of the units that

have suffered a catastrophic kill.

The reasons why this design change may improve efficiency in addition to

simplifying the code are that:

(1) the check for whether a dormant object has become active is done less often -

once per activity of that object, rather than once per simulation cycle,

(2) executing a null event is every fast - a few instructions at most, so the
"unnecessary" null events will not have much impact on execution time, and
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(3) the computation to find and test all simulation objects periodically would be

eliminated.

One recommendation is to allow null events in the event queue, and to explicitly schedule

every kind of events for every object unless it is known there cannot be any non-empty

events of that type in any possible state of the object. For example, under the proposed

scheduling policy, immobile or irrecoverably damaged objects would not need to

schedule future move events, but those that are currently at their planned positions would

need to do so, because a change of plan would cause them to move again in the future,

even though they are not currently moving.

6. CONCLUSION

Our experience in this case study suggests that prototyping can be a valuable aid

in re-engineering of legacy systems, particularly in cases where radical changes to system

conceptualization and software structure are needed.

In particular, we found that constructing even a very thin skeletal instance of the

proposed new architecture raised many issues and enabled us to correct, complete, and

optimize the architecture for both simplicity and performance.

The computer-aided prototyping tools in the CAPS system enabled us to do this

with a minimal amount of coding effort. The bulk of the code was generated

automatically, enabling us to concentrate on system structuring issue, to consider and

evaluate various alternatives, and to improve the design while doing detailed manual

implementation for only a few pages of critical code.
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APPENDIX A. The proposed 3-tier object-oriented architecture.

Tier 1 JANUS

User Interface User Interface

. /-/ , --- -7 
I

--• -' *1 I ,7 /1

Tier 2 / /
Applications %- ,

Domain] /

Systems Scenario JANUS LAAWS POSTPManagement Combat Elements
DBMS Simulation

Services I"- '. ". " ". •

- . •

, ~ ~~DB UtilitiesInefc
S I

Tier 3

Storage Dtba IHADIS/HA-1
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APPENDIX B. The event class hierarchy showing the different event handling
operations of the JANUS Combat Simulation Subsystem.

"Event
,,1,ime-ForEvent: Float

Simulation Object
,Executeo

ImpactEffects WriteStatus DoDirectFire Counterbattery
bExecute0 tExecuteo k>Executeo bExecuteo

DoPlan Display CheckPoint
xecuteO bExecuteo i>Executeo

Search DoIndirectFire Move._UpdateObj UpdateHeatStatus
bExecute() 4Execute0 •Execute0 ;bExecuteo

UpdateChemical_Status EndSimulation Choose_DirectFireTargets
'bExecute0 ;bExecuteo k>Executeo
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APPENDIX C. The simulation object class hierarchy showing the distribution of the event
operations.

Similation Object
kOrigin : 2d Coord

,ýDq-Plan()
Note: The simulation object class -;bMove...Updateýobj()
hierarchy includes every core i~write Stabus()
element object which change state I -ie~i~
during the simulation. Future
extension may include Terrian and ýbDisldrattery
WeatherData if they are allowed to Ccilebty(
change state during simulation. berh

ýbChooseDirectFi re Targets()
_________________ 'pdateChemicalStatus()

-ý,Do Indirect Fire()
ýblmpactEffecs(
'ý,Updateý_HeatStalks()
ýbCteckPcint()
ýbErqSimuLafion()

ýbWrite-Status()

Min ,tecIePind

F -MWMod_Minefield WMBarrier
WMCludUnit _W

JkSearch()
'>ChooseDried_-Fire TargetsC)
,ZCcrifterbattery()
,'bndirecIMsnStart()
Jlndirect_-Msn_-Carcel() Firirn Transaction
J>Change Breach Mode()
'bDo Direct Fire()
,oDo._ndirect Fire()______________
.bUpdate _ChemicaL-Staftus()
-;Update -Heat Status() Direct Fire Transaction Indirect Fire Tranaton

~Mov~pdae~bj) timpacILEffectso) '-mpacLEffects()

WM~IVItP WMOFTrans LWM_-IF_-Trans
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APPENDIX D. The event classes of the JANUS Combat Simulation Subsystem.

Name of Event Objects Remarks
responsible
to handle
the event

Do_plan scenario May be initiated by the graphical user
interface and it in turn may schedule other
events. See Note 1.

Display scenario May be triggered at regular time interval.
See Note 1.

WriteStatus scenario May be triggered at regular time interval.
See Note 1.

CheckPoint scenario May be triggered at regular time interval.
See Note 1.

Move Update Obj unit Updates unit position due to movement,
and schedules the next MoveUpdate Obj
event for the object. Mapped to
movement.f, copter.f, update.f
updsldr.f, updflyer.f

cloud Updates shape, location (if needed), and
expiration time. It schedules the next
Move_UpdateObj event for the object.
Mapped to part of docloud.f, cldupd.f, and
chmcld.f.

Search unit Update potential target list. Use different
methods depending on the kind of sensors
the unit has. It also schedules the next
search event for the object. Mapped to
search.f, part of radar.f for normal and
special radar.
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ChooseDirectFireTargets unit Updates visibility level and performs IFF
to produce confirmed target list. Selects
weapons for the targets in the potential
target list. Choose target from the
confirmed target list and schedule a direct
fire event. Use different methods
depending on the kind of platform the unit
belongs to and the kind of sensors the unit
has. It also schedules next
ChooseDirectFireTargets event for the
object. Mapped to dodetect.f, detect.f,
flydetc.f, handoff.f, and reload, and part of
radar.f (for normal radar).

DoDirectFire unit Creates a DirectFiringTransaction
object and schedules an Impact Effects
event for the object. Mapped to shoot.f,
and adfire.f for normal radar.

DoIndirectFire unit Execute an arty mission. Creates an
IndirectFiringTransaction and schedule
an ImpactEffects event for the object.
Mapped to doarty.f, and part of firing.f.
Event scheduled by Do-Plan event.

Impact-Effects direct-firing Evaluate the effect of the direct fire event
-transaction and update the affected objects

accordingly. Mapped to dfmipact.f.

indirect Evaluate the effect of the indirect fire
_firing event and update the affected objects
-transaction accordingly. May create cloud objects and

schedule MoveUpdateObj event for the
cloud objects. Mapped to impact.f.

Counterbattery unit Searches for projectiles of enemy fires
and schedules next Counterbattery event
for the object. The information about
enemy fires can be displayed to the user
via a DoPlan event. Mapped to cntrbat.f.

UpdateChemicalStatus unit Updates chemical effects on unit and
schedules next Update ChemicalStatus
for the object. Mapped to part of dochem.f
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UpdateHeatStatus unit Updates heat effects on unit and schedules
next UpdateHeatStatus for the object.
Mapped to part of doheat.f

EndSimulation scenario Clears the priority event queue and
performs housekeeping activities. See
Note 1.

Note 1. Depending on the graphical user interface design, this event may be replaced by
different events and assign the event handlers to the individual objects.
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APPENDIX E. The object models for the JANUS core elements.

1. The overall structure of the JANUS core elements object model.

Environment 
+ n m

Forces +Self

VWetPotentialTargets(Shooter-gnd, Sensor _type, Weapon_type) targets 0..*

O0..*

Cmad & Control Combat Elemn

MJap .Symbols CAC Ovwrlay Cloud Barer ;neil

Aggregate 0*

+Consists of Units

,AttachO 0*
"WDetacho
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2. The structure of the Environment'class and the WeatherData class.

Wind-model
Wet-bulbAir-model

kwind velocit :____float_____

&,inversion-factor: int krelative humidity :float katmospheic-model int
kwind direction: it ktemperature :float kair mass-type: it

kceiling : int

~su anle:mt tion-gmdiieturve
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3. The structure of the Terrain class, an aggregate of the Environment class.

XY: 2d Coord

Terrain features
kDescription : Text Speed Degradation Factor
kHeight : Float Record
kLocation :2d coord Wheeled_-Factor: Float
kColor: mnt ---- Tracked-Factor: Float
kFill Pattern : mt Footed-Factor;: Float
kSpeed degradation Factor: Record Flyer-Factor: Float

End Record
*Heighto: Meters ____________

'PLOS(angle): Probability

LineaCuren Janust allowsflos uptuto
20~u type ofms geneicrala

2D Objurren Japnusallowsupteor 99 la

Curen Jausalow s up le tobailt bulingOSa ) tropeslit

7 typs ofvegettionarea

~Current Janus allows up to

~~7 types of Urbantio areas bo~ucidng types. ghl Ca

___________________Frame, Mass Construction,
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4. The structure of the Linear-Object class, a subclass of the Terrain class.

Linear-object
kWdth(meters)
kPerpendicularPLOS 0.. LineSegment

-tPlos(angle) float

Line Segement type =
first, internal, last

Fence
4,PerpendicularePbs: Float Generic Object
kOpaqueLSangle- - Float ,Crossing_Time Record

-;PLOS(angle): Probability

SRoad River

,Class: enum (Primary, Secondary) mClass: enum(P-mary,Secondary,Lake)
____________________ CrossingTime : Record

I bPLOS(angle): = 1.0 ] PLOS(angle) =1.0

/

Current Janus allows Generic Object Current Janus

up to 20 typesof allows up to 20 types of Generic Ifenc20tyes of, Objects. Crossing Time=
fences " / Record

/ Nonetime : Float
/ Avlb_time Float

Cevtime Float
H-IV_Armortime : Float

/ LTArmortime Float
SWheeledtime : Float

Current Janus allows up toFl
20 types of Road,/s End FRecord : Float

River: Current Janus allows up
to 20 typesof Rivers. Crossing Time =

Record

Future Versions of Janus Wheeledtime : Float
should be able to represent Trackedtime : Float
Power Lines Footed-time Float

Amphibioustime : Float
End Record
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5. The structure of the Cloud class, a subclass of the CombatElement class.

Cloud

"There are two kinds of clouds:
"Chemical and Optical-Thermal.

"Optical-Thermal clouds have 6 types: HC,
WP, Bispectral, Fog Oil, Vehicular Exhaust,
and Dust. They are created by 5 methods :
Vehicles, Smoke Pots, Grenades, Large Are
a Dispensers, and Artillery. Current Janus
only models 5 of the 30 possible
combinations. See pages E-6 and pages
81,82,131-135 of the CSDATA Manual

Chemical OpticalThermal
,Sigmakfwrchem x dir at-impact: float
Sigmiaforchem_ydir at im pact: float

kSigmajorchem x dir at 100 sec: float
kSigmak._r_chem~yjdir.at..c10sec : float

,Horizortal_growth factor : float
,Vertidegrowthfactor : float

kChemical mass : float
"Attackconcentration: float

*Dose(Duration) : Float
bM oveUpdate Obj0)
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6. The structure of the OpticalThermal class, a subclass of the Cloud class.

Optical Thermal
kOpticaI dimension length: Float
kOptical dimension-width: Float
kOptical dimension ttuck: Float
kThermal dimensionierigth: Float
kThermal dimension width: Float
kThermal dimension-thick Float

-ýOpacity() Probability

VehicularExhaust Smoke PotGrnd

bMove-Upateý._0() -itMove Update _Ob) VOientation: Float

LargeLArea[_Di spenser ArtillerySmoke

kl-enghatwhich topL.tops-sloplng Foat kCoeflfa length: float
&,Total cbwnwind cloud-length: Float &.Coeff a width: float
&II2 width_of sho-rt -end -of trapezoid: Float &,Coef`Ca thick: float Artillery can generae

4-TrapezocLdside~slope: Float 4Coeff-Aheight: float types of clouds (HC, WP,
kTrapezoiq top_ slope: Float kCoeffb length: float BS, Dust). The algorithm
kMax 1/2 lengthof diamond: Float &,Coeft b_)width: float for computing the artillery
&.lnifial diamond length: Float &.Cceff b thick: float smoke clouds uses 7 sets
&,initial diamocxdN Float 4Coeflb..height: float of coefficients (A B, T, P,
kDiamcnd-height~growth~rate: Float kCoefft tlength. float Q, R, S). Each set df the
&,Diamond Status: Boolean &,Coeff t width: float coefficients consists of 4
&Diamond _corner: 2d Coord XCoefC tthick: float attributes (Length, Width,

Dam ds_corner : 2d Coord kCoeffLheight: floatThcHgt)Tisda
&Diamond[_e corner: 2d Coord kCoeflfp length: float is used within the Janus
XDiamond n corner: 2d Coord kCoefLp_3width: float smoke model's
kDiamon4_top elevation: Float kCoeffj pthick: float mathematical form uias to
&,DiamondL_bottcm elevation: Float kCoekfj~heigth: float determine, ov'er ti me, the

CrapezoicLStatus: Boolean kCoelffqjength: float shape of the smoke cloud,
kTrapezoidjsecorner : 2d Coord kCoeff-qWidth: float the height of the bottom of
kTrapezocLdne corner: 2d Coord &,Coeff qjhick : float the cloud off the grouid, an
kTrapezoCldtopelevator eas ,,edge: Float kCoeffLhelght: float d the cloud thickness. The
kTrapezocLdbottoni elevation-east edige: Float kCoefrj~ength : float data sources is the US
&,RectangteLStatus: Boolean VCoeff r-width: float Army Atnospheric Smoke
kRectanglesecporner: 2d Coord &,Coeff r thick: float Lab. See pg 82 of the
kRectangte~ne~corner: 2d Coord kCoeff r height: float CSDATA Manual.
klRectangleL topeevation: Float kCoeff-s length: float
kRectangle-bottonelevation: Float VCoeff s width: float

VCoeff s-thick: float
,;Moe-U pdateLOtj( kCoeflfs height: float_________

W oieU Update OtQ(
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7. The structure of the Barrier class, a subclass of the CombatElement class.

Cleari ng~cross ngjtime
kcev : Float
kHvy~armor: Float
kLt armor: Float
kftheeled : Float
VSoldier: Float

kOther: Float

Barrier
qLength :Float
kBreached :Boolean =False WeatherEffect

,%Cleaing~rossngTime(Neather-Data, Engineer...Type): Float Weterdt
;t>Emplacement-Time(WeatherData, Engineer Type): Float
,ýCreate()
',!Move()

Emplacement _Time
kCev : Float

When a barrer is \created Breached__ kHvy..armor. Float
Flag is initialized to False. When _~tarmor: Float
banrier is reduced, breached is then I Wheeled : Float
True and Clearing...Cmingjime I Voldier: Float
factor is eliminated kOther: Float

Ditch Craters Abatis
kLength :Integer =250 kLength :Integer =50 kLength :Integer 250

,iClearingCrossingti meO ''ClearingCrossing~jime() ;bCleafingCrossingji meo
,4Emplaoement-Timeo i>Emplacement-Timeo 4bErnplaoementTimeo

DeployAVLB
kDeploy..Retrieve-time : Integer= 15.0

Note: Could add Wire, tank Barrier, Batl 4ClearingCrossng~jme()
e posision, etc. BatL> EmplacementTime()
However, JANUS currently still moves ________________

dead vehicles with unit
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8. The structure of the Minefield class, a subclass of the CombatElement class.

Minefield
kem placement-method enumn
"~9 ine~type :enum dnap
kdud~prb~float

-;?M veUpdateObjoC

method:
hand, mech-1,

Visibility~dita~nce. mech-2, artillery

gbuttoned : float
kunbuttoned : float
kinfantry :float

Detection probability
kbuttoned : float
kunbuttoned : float
kinfantry : float

Activation probability

qmagnetic: float
ktrack: float

kno-o-mine: intClearing~method
________ Vlow~r/s~prob: re co rd

kroller-rs-prb :record
+contains kline~charge~r/s -prob : record

F -2d~ha! push~r/s prob : record
:pe k~infantryjr/s-prob : record

gstatus: enumn

All r/s prob are
reco rd
reliability: float

status survivability: float
active, dud, exploded, detected end record;
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9. The structure of the Unit class, a subclass of the CombatElement class.

Targets injlos: map(unit, visibility level) such, In the existing Janus- Detect updates the visibility levels
that u in DOM(targets in -os) if and only if u in for each potential target then based on the weapon,
Los from self at the time of search. Visibility- scthedunext DetDiect Fr forthea unit adte ceue
level is at time of last detectthnetDecfo l ui

Counterbattery-Repor I MovemnentObjectives Mopp Effects

Arty Mission ~~~~~UnitMoi PIaorSustn
ArtyMison Targets injlos

4.>Searcho Needs function Get_
tChooseDriectFire Targetso potential-targetsgforce)
-t0ounterbatteryo

+Passenger '>IndirectMsnStarto
0.* %>ndirect_-Msn_CancelO Forces
0.. Change-Breach-Modeo

'bDoDirect -Fireo
ýbDoIndirectFireo

Mounts 'W>pdate_C-hemical StatusOTagt
,bWpdate_-Heat_-Status()
-tMove-UpdateObjo

GroundVehicleUiArcatnt

Tracked Unit Wheeled Unit Rotary -Unit FixedWigUt
IU tI

'bMoveUpdate objO 4MoveUpdate objo ýbMoveUpdateObjO ;bMoveUpaeOj

DismountedSoldierUnit CivilianUnit

bMoveUpdateObjo ] 1 ,'ýMove-Update..Obj(
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10. The structure of the Vehicle-Unit class, a subclass of the Unit class.

POL-data
ktank-size : f loat
km ov -cons umnption rate :float Resupply _capability data
kstation cons urnptionjrate : float rsplyp nmlam,2Mg,3-ie,4avto)
kfuel type : enum(1-M~ogas, 2-Diesel, 3-Aviatio .n) krefuelcpaciyye fnuloat m,2Mgs -isl -vain
kfuel amount : float ~eulcpct la

Capacity~data
ktotal-vmight : float

Work data Vehicle : Unit ktotal-volume :float
kstat-rate : float kvehicle-num . int kcarry-yeight : float
q~move-rate : float kvehicle-name: string kcarry-volume: float
Vprep-rate: float kniax visibility :float
kfiring-rate :float ksensor -height: float

kcrew size : int
kspace internal: float
ksy mbol-num : int Chem-~data
kclass symbol-num : int kselfj-ecdose : float
ktroop__capacity : int kcurrent-dose : float

koain:location-type kincapacit -mean f float

kdestination : location-type kideaacthsigna: float
qspeed : float 2 ket sim fla

R ecta ngula r solid kalive : bool kdeath - ean :float
ktarget -list : target -list -ty pe kself _recogjespjime : float
kside : short kchem-xmitf factor : fl[oat
ktask -f orce: f orce -ty pe kmask-tire : float
ksuppressed: bool kcrew-alann-time : float

kincapacit -resp time : float
kexpir resp time : float
kdetector wait-time : f loat
kalarm concern : f loat

Optical thermal-contrast kin-MOPP: bool

Opticl ThrmalFunctional-characteristics
Optca~l Thermalinaor: oo

kcontrast f float kexposed-contrast f float ~ aedsgao:bo
kdfild-cnrtf loat ksurveillance-type: short(O..2)

~df~adsotrstVreach -capability :short(O. .5)
kfiningjtype : short(1..3)

7breach: N

surveillance: f fn:O=none
O=no capability f'=ireng: ir 1 =AVLB
1 =chemical detector 2=indirect f ire 2=CEV
2=Cdr's Indep. Therm Viewer 3=ietand indirect] 3=HV Armor

3=diect4=LT Arm or
5--wheeled
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11. The structure of the AircraftUnit class and the GroundVehicle-Unit,
subclasses of the Unit class.

GroundVehicle-UnitAicatUt
VTrack wwidth float &,class: short(I-normal, 2-Fogm, 3-Atr, 4-Special
kBeIlywi~dth float 9&flyer~jype : mt
kMagnetic shadow wvidth float &I owy-elocity :float

g~high -velocity: float
4ýMoveUpdate Objo kIow-altitude :float

khigh~altitude :float

410ow-veloaityo
4;high~velocityo
4lýow -altitudeo
4;high-altitudeo

Fxed -wing Rotory
kfuselage type : mt k~hover-altitude float

kmax pop time float
4;fuselage~typeo &,mast-.height: float
-4MVove Update objO 9&rotor type : mt

4hover altitudeo
"Wm ax .pop time 0

Jammer 4omastheighto)

jammer type : mt -4rotor~jypeo

kangle from-source :float
kco ncunrent count : mt adar

4bammerjtypeo
4ýpowero
4ýangle from sourceo Jammer-effectiveness
;bconcurrent-counto khas effect : bool

"has effecto

Jam-ýmer effectivenesý_curve
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12. The structure of the MobilePlatform Subsystem class, an aggregate of the Unit
class.

BUS Mine-dispenser
Sensor kBCIS num : mt kmine~disenser-num int

kprocessing time:se
&,beamvidth :degree
krange tolerance meter

Uprocesstime()
o~eamwidtho
'ý>rangejtolerance()

Smoke~disenser
&,sole dispenser type: it
kno~of-voIleys: int

4,Osole~dispenser()
'4!no_of volleys()epnsstmMnto

Direct-Fire-Weapn Indirect-Fire-Weapon
kTubes _per system : mt
kSetup time : Float
kPlanning time :Float
kLay time :Float
kReload time : Float
VTear down time Float
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13. The structure of the Sensor class, a subclass of the MobilePlatform Subsystem
class.

Sensor
9sesrnum int

Optical/Thermal Sensors
kSensor# :integer
k-Fov-narrow(deg) : float
k-Fov-Wde(deg): float

Performance Curve ~ Narrow to-wide-factor: float
%SpectraI band : Enum

'>RetumSpectralBando

Performance Curve isan NRtmV~b~t(
instantiation of a curve.______________

I ~OnBoard Seelers
&-Seeler_ number: Integer

Spectral Band: &-Seeler _name :String

1= eyesý 2=TV, 3=Early kSensor band :Integer
FLIR, 4=Modem FLIR 6,Threshold energy: Float

kDesigator _energy : Float
klI2_angleyvertical(deg): Float

l/2_angle horizontaI(deg): Float
Scan~rate(sec) : Float

&Weapon type : Integer
2 False-targets perý_m : Float

FootPrints

<,Angle : Float ________________

4,~Radius: Float

<,Range: Float

Inner Foot Pri nt and Outer Foor Pri nt

Range..DependentCharacteritics

<11Targetjrange(kI,) : Float
<,Terminal Velocity(m/sec): Float
<10FalI..Angle(deg): Float
,ýSeek time(sec): Float
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14. The structure of the Radar class, a subclass of the Sensor class.

Note: JANUS does niot

ADARadar CounterbatteryRadar

kscan time: fla eflective range: float
Waktm:floa Rdr_cls kbeam angle: float

%Facbm I setup tme: float
kIaunch time: floatwntme:fla

~mintargt ve II at error factor : float

Note: Handoff
Normal Seilcapabilities to

optical sensors

RedraarBlue-radar P
kaircraft-num : nt _ _

Mov front PD Curve Ms-nyP-ý

The current model of L
Radar corresponds to Mov_.flank_ PDCurnve HoverPDCurve
existing Janus, even F
though it is known to
contain logical flaws.
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15. The structure of the RedRadar class, a subclass of the ADARadar class.

Vel octy altitude
veloity~ltitde-idex:int velocity altitude index: int

fuseage-nde : it &altitude meters

Fu~lge fotprnt velocity: km/hr

ktrack prob matrix: matrix_____________

velocity altitude -index: m
rotor index : int

roto inex :intRadar-range

Hover acquisition &minjradar range: km
kh~over acquisition time : se maxjradar range: km

4itimeo

velocity altitude-index.: it
fusel-age..Jndex : int 

Takp
Radarcros secion rob for index_0 float =0.0

Vasect~angle : degrees prob -for index_1: float
krefectedjradar sgnal~srength : dB %pprob for index_2 : float

kproob for index_3 :float =100.0

Jammer chiaracteristics -fuselage index : int

~response : bool Fuselage_radar cross section
kph-degree : Float kaspect angle : natural
kpower of -radar: dB kreflected~radar-Sg~srength :dB
ktime~penalty : sec

2jammer: mnt
Jammer effectiveness

khas effect : boo[

;thas effecto
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16. The structure of the MunitionType class, an aggregate of the Unit class.

Munition

Janus currently only kRange :Float
models indirect fire Tim-erofr rlight: Float
munitions VAi ero-ag la

VAim error deflection :Float
&,Ran-ge en-ror: Float
&,Ballistic error-deflection : Float
kBallistic-error range :Float
dAngle of-faIl_1-3 :Float
eAngle -of -fall -wooded_1-3 : Float
VAngle of fall-town_1-3 :Float
kRAP Factor: Float
kLethal-area 2D Shape

Smoke High Explosive
I Chemical

'tCreate Cloudo ýtCreate Cloudo
ý>CreateCloudo

FAssociated to Opti-cal-Thera
Clouds- See Cloud Class

Associated to Improved Munitions
Chemical kobe-e on n

FASCAM Clouds, see ~obeprjud n

kMines per round Int Cloud Class

-iCreateMinefieldO

TerminalI Guided Precision Guided
Minefieled Clas &Submunitions per round : Int k Submunitions per round Int

kTarget acquisitionjradius : Float kTarget-acquisition-radius: Float
~False~target -actor : Float kFalse taget factor : Float

%,Reliability of -round : Float kReliability~of -round : Float
kReliability~of-submunition :Float kReliability~of -submunition :Float

_____________________ - Designator: Enum

Associated to On Board Seeker
Class
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17. The structure of the Direct Fire Weapon class, a subclass of the
Weapon-System class.

Direct-f ire Weapon
& weaporn num : in trgt trgtdb

&weapon ~name :string

HitNKillData

kPH-data-set: ph-.curve
kPK~data-set: pk~curve

Firing~requirements
fmc bool
,Tstatus: enum

ffhold_fire : bool
asuppressed : badl

Crewindividual characteristics mutd a
& lay -time: float

relodtime : float
airntimfe: float _____________

Characteristics

trgeP ~prreload:inAffected by time-factor: ~ME~SK laMOPP-effects 3ruds rrigrulls in

toupdate ammo counto

G uidance
&mode. short(0..2)
Zfire~jon~move: short(0. .3)

Fire on Move:Modes: 0= Yes, no restrictions.
D= no guidance 1=Stop, can move before impact
1= guidance 2= Stop, move after impact
2--cannot track through smoke 3= Reduce speed to fire
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18. The structure of the Curve class, a generic data structure.

Data..point xjtypej Band,-
V:X type * yjype-----------------Etnio LProbability

ky: Y type CuRfe <_ xicinCoefficient Curvel

NDegree,1

N LFl~oat_
N SkyjtoGmdurv.ej

Ilndex,Float,
Range,
1Probability_ TrackProbability COuim -PD-Cum~ T

'Decibel, Fioat

Jam mer-effiectioeiness-u_ t

________________________cycles~per milliradian, Mean,

_resolvable temp/contrast_
PerformanceCu-rm
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19. The structure of the 3DShape, 2DShape and LineSegment classes.

3DShape 0..* 2DShape

Rectangular solid

{ordered}

2DShape 3.. Line Segment

LineSegment 2 2Dcoord
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20. The definition of the Probability, 2DCoordinate, and Waypoint data types.

Type Probability is O.O..1.0

Type 2dCoord =
Record

X: Float
Y : Float

End Record;

Type Waypoint =

Record
Origin : 2dCoord
EarliestlimeToMove: Float

End Record;
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APPENDIX F. The PSDL specification for the executable prototype.

TYPE event_type
SPECIFICATION
END

IMPLEMENTATION ada eventtype
END

TYPE event_queue_type
SPECIFICATION

OPERATOR emptyqueue
SPECIFICATION

OUTPUT q: event_queue_type
END

END

IMPLEMENTATION ada event_queue_type
END

TYPE statisticstype
SPECIFICATION
END

IMPLEMENTATION ada statisticstype
END

TYPE scenario type
SPECIFICATION

OPERATOR empty_scenario
SPECIFICATION

OUTPUT s: scenariotype
END

END

IMPLEMENTATION ada scenario_type
END

TYPE statisticsrequest_type
SPECIFICATION
END

IMPLEMENTATION ada statistics_request_type
END

TYPE replay_requesttype
SPECIFICATION
END

IMPLEMENTATION ada replayrequesttype
END

TYPE user interactiontype
SPECIFICATION

OPERATOR stop_simulation
SPECIFICATION

OUTPUT x: user interactiontype
END
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END

IMPLEMENTATION ada user interaction type
END

TYPE locationtype
SPECIFICATION
END

IMPLEMENTATION ada location-type
END

TYPE gametimetype
SPECIFICATION

OPERATOR zero
SPECIFICATION

OUTPUT z: gametime_type
END

END

IMPLEMENTATION ada gametimetype
END

OPERATOR gui_3
SPECIFICATION

INPUT statistics: statistics_type
INPUT replay: location_type
OUTPUT scenario: scenario_type
OUTPUT user interaction: userinteraction_type
OUTPUT replayrequest: replayrequesttype
OUTPUT statistics_request: statistics_requesttype
STATES scenario: scenariotype INITIALLY.scenariotype.empty_scenario
STATES newy: float INITIALLY 0.0
STATES new x: float INITIALLY 0.0
STATES first time: boolean INITIALLY TRUE

END

IMPLEMENTATION
GRAPH

VERTEX enter-new plan 75 74
VERTEX get_y_68_67
VERTEX get_x_65_64
VERTEX get re 30 29
VERTEX get st 27 26
VERTEX edit_plan_24_23
VERTEX get user in_21_20
VERTEX gui event monitor 18 17: 50 MS
VERTEX displayst_31_30
VERTEX displayre_37_36
VERTEX initial scenario_40_39
EDGE new_plan-entered enternew_plan_75_74 -> edit_plan_24 23
EDGE new_y get_y_68_67 -> editplan 24 23
EDGE new x get_x_65_64 -> editplan_24_23
EDGE scenario edit_plan 24 23 -> editplan_24_23
EDGE scenario editplan 24 23 -> EXTERNAL
EDGE statistics_request getst_27 26 -> EXTERNAL
EDGE replayrequest get re 30 29 -> EXTERNAL
EDGE user-interaction getuser in 21 20 -> EXTERNAL
EDGE statistics EXTERNAL -> displayst_31_30
EDGE scenario initial scenario 40 39 -> EXTERNAL
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EDGE replay EXTERNAL -> display-re 37 36
EDGE first time initial scenario 40 39 -> initial scenario 40_39

DATA STREAM
new_plan entered: boolean

CONTROL CONSTRAINTS
OPERATOR enternew_plan_75_74
OPERATOR get_y_68_67
OPERATOR get x 65 64
OPERATOR get re 30 29
OPERATOR get st 27 26
OPERATOR edit plan 24 23

TRIGGERED BY ALL new_planentered
OPERATOR getuser in 21 20
OPERATOR gui eventmonitor_18_17

PERIOD 300 MS
FINISH WITHIN 300 MS

OPERATOR display st 31 30
OPERATOR displayre_37_36
OPERATOR initial scenario 40 39

TRIGGERED IF (firsttime = TRUE)
END

OPERATOR warrior_1
SPECIFICATION

STATES replay_position: integer INITIALLY 1
STATES replay_request: replay_request_type INITIALLY

replayrequest_type.off
END

IMPLEMENTATION
GRAPH

VERTEX gui 3 2
VERTEX post processor 6_5
VERTEX janus 9 8
VERTEX jaaws 12 11
EDGE replayposition jaaws 1211 i-> jaaws_12_11
EDGE replay request jaaws 12 11 -> jaaws 12_11
EDGE scenario gui_3 2 -> janus_9 8
EDGE user interaction gui 3 2 -> janus 9 8
EDGE replay-request gui_3_2 -> jaaws 12 11
EDGE statistics_request gui_3_2 -> postprocessor_6_5
EDGE statistics post_processor_6_5 -> gui_3_2
EDGE replay jaaws_12_11 -> gui_3 2
EDGE simulationhistory janus_9_8 -> jaaws_12_11
EDGE simulation-history janus98 -> postprocessor_6_5

DATA STREAM
scenario: scenariotype,
userinteraction: userinteractiontype,
statistics_request: statisticsrequest_type,
statistics: statisticstype,
replay: locationtype,
simulation history: sequence[e: event_type]

CONTROL CONSTRAINTS
OPERATOR gui 3 2
OPERATOR postprocessor_6_5

TRIGGERED BY ALL statistics_request
OPERATOR janus 9 8
OPERATOR jaaws 12_i1

TRIGGERED IF (sequence.length(simulationhistory) > 0)
END

OPERATOR enternew_plan_75
SPECIFICATION
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OUTPUT newplanentered: boolean
END

IMPLEMENTATION tae enternew_plan_75
END

OPERATOR get_y_68
SPECIFICATION

OUTPUT newy: float
END

IMPLEMENTATION tae get_y_68
END

OPERATOR get_x_65
SPECIFICATION

OUTPUT new x: float
END

IMPLEMENTATION tae get_x_65
END

OPERATOR getre_30
SPECIFICATION

OUTPUT replayrequest: replay_requesttype
END

IMPLEMENTATION tae getre_30
END

OPERATOR getst_27
SPECIFICATION

OUTPUT statisticsrequest: statisticsrequest type
END

IMPLEMENTATION tae get st_27
END

OPERATOR edit_plan_24
SPECIFICATION

INPUT newplan entered: boolean
INPUT new-y: float
INPUT new x: float
INPUT scenario: scenariotype
OUTPUT scenario: scenario_type

* END

IMPLEMENTATION ada edit_plan_24
END

OPERATOR getuser in_21
SPECIFICATION

OUTPUT userinteraction: userinteractiontype
END

IMPLEMENTATION tae get user in 21
END

OPERATOR guievent monitor_18
SPECIFICATION

MAXIMUM EXECUTION TIME 50 MS
END
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IMPLEMENTATION ada guievent monitor_18
END

OPERATOR display st 31
SPECIFICATION

INPUT statistics: statisticstype
END

IMPLEMENTATION tae display st 31
END

OPERATOR displayre_37
SPECIFICATION

INPUT replay: location_type
END

IMPLEMENTATION tae displayre_37
END

OPERATOR initial scenario 40
SPECIFICATION

INPUT first time: boolean
OUTPUT scenario: scenariotype
OUTPUT firsttime: boolean

END

IMPLEMENTATION ada initial scenario_40
END

OPERATOR postprocessor_6
SPECIFICATION

INPUT statistics_request: statisticsrequest_type
INPUT simulationhistory: sequence[e: event_type].
OUTPUT statistics: statisticstype

END

IMPLEMENTATION ada post prOcessor_6
END

OPERATOR janus_9
SPECIFICATION

INPUT scenario: scenariotype
INPUT user interaction: userinteractiontype
OUTPUT simulationhistory: sequence[e: event_type]
STATES game_time: game_time_type INITIALLY game_time_type.zero
STATES eventq: eventqueue_type INITIALLY eventqueue_type.empty

END

IMPLEMENTATION
GRAPH

VERTEX create new events 114 113
VERTEX do event 66 65: 100 MS
VERTEX create user event 69 68
EDGE game_time do event 66 65 -> create userevent_69_68
EDGE game_time do-event_66_65 -> do event_66_65
EDGE event_q do event_66_65 -> do event_66_65
EDGE simulation history doevent_66_65 -> doevent_66_65
EDGE event_q create newevents_114_113 -> do event_66_65
EDGE game_time do event 66 65 -> create new events_114_113
EDGE eventq do_event_66_ 65 -> createnew events_114_113
EDGE event_q create userevent 69 68 -> doevent_66_65
EDGE event_q do event_66_65 -> create user event 69 68
EDGE scenario EXTERNAL -> create new events_114_113
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EDGE simulation history do event 66 65 -> EXTERNAL
EDGE user interaction EXTERNAL -> create-user event_69_68

CONTROL CONSTRAINTS -- -
OPERATOR create new events_114_113

TRIGGERED IF not(scenariotype.is_empty(scenario))
OPERATOR do event 66 65

TRIGGERED IF not(event_queue_type.is_empty(event_q))
PERIOD 1000 MS

OPERATOR create user event 69 68
TRIGGERED IF (user-interaction = stop-simulation)

END

OPERATOR create new events_114
SPECIFICATION

INPUT game_time: gametime_type
INPUT eventq: event queue_type
INPUT scenario: scenariotype
OUTPUT event-q: event_queue_type

END

IMPLEMENTATION ada create new events 114
END

OPERATOR do event 66
SPECIFICATION -

INPUT game_time: game_time_type
INPUT simulationhistory: sequence[e: eventtypel
INPUT event_q: event_queuetype
OUTPUT game_time: game_timetype
OUTPUT event q: event_queuetype
OUTPUT simulation-history: sequence[e: event_type]
MAXIMUM EXECUTION TIME 100 MS

END

IMPLEMENTATION ada do event_66
END

OPERATOR create user event_69
SPECIFICATION

INPUT gametime: gametimetype
INPUT event_q: eventqueuetype
INPUT user interaction: userinteraction_type
OUTPUT event-q: eventqueuetype

END

IMPLEMENTATION ada create user event 69
END

OPERATOR jaaws_12
SPECIFICATION

INPUT replay_position: integer
INPUT replayrequest: replay-requesttype
INPUT simulation_history: sequence[e: eventtype]
OUTPUT replayposition: integer
OUTPUT replayrequest: replayrequesttype
OUTPUT replay: locationtype

END

IMPLEMENTATION ada jaaws_12
END
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APPENDIX G. The Ada/C Source Code of the prototype.

1. warrior_1.adb

with WARRIOR_1_STATICSCHEDULERS; use WARRIOR_1_STATICSCHEDULERS;
with WARRIOR_1_DYNAMICSCHEDULERS; use WARRIOR_1_DYNAMICSCHEDULERS;
with CAPS HARDWAREMODEL; use CAPSHARDWAREMODEL;

procedure WARRIOR_1 is
begin

init hardware model;
start static schedule;
startdynamic_schedule;

end WARRIOR_1;

2. warrior_1_drivers.ads

package WARRIOR 1 DRIVERS is
procedure POSTPROCESSOR 6 5 DRIVER;
procedure JAAWS 12 11 DRIVER;
procedure ENTERNEW PLAN 75 74 DRIVER;
procedure GET Y-68 _67 DRIVER;
procedure GET X _65 64 DRIVER;
procedure GET RE 30 29 DRIVER;
procedure GET ST 27 26_DRIVER;
procedure EDIT PLAN 24 23 DRIVER;
procedure GETUSER IN 21 20 DRIVER;
procedure GUI EVENT MONITOR_18_17_DRIVER;
procedure DISPLAYST_31_30_DRIVER;
procedure DISPLAY RE 37_.36 DRIVER;
procedure INITIAL SCENARIO_40_39_DRIVER;
procedure CREATE'NEW EVENTS_114_113_DRIVER;
procedure DO EVENT 66 65 DRIVER;
procedure CREATEUSEREVENT 69 68 DRIVER;

end WARRIOR_1_DRIVERS;

3. warrior_1_drivers.adb

-- with/use clauses for atomic components.
with EVENTTYPE_PKG; use EVENTTYPEPKG;
with EVENTQUEUETYPEPKG; use EVENTQUEUETYPE_PKG;
with STATISTICS TYPEPKG; use STATISTICSTYPE_PKG;
with SCENARIO TYPE PKG; use SCENARIOTYPE_PKG;
with STATISTICSREQUESTTYPEPKG; use STATISTICSREQUESTTYPEPKG;
with REPLAYREQUESTTYPE_PKG; use REPLAYREQUESTTYPEPKG;
with USERINTERACTION_TYPE_PKG; use USERINTERACTION TYPE PKG;
with LOCATION TYPE_PKG; use LOCATIONTYPE_PKG;
with GAMETIME_TYPE_PKG; use GAMETIMETYPEPKG;
with ENTER NEW PLAN_75_PKG; use ENTERNEWPLAN_75_PKG;
with GET Y_68 PKG; use GET Y 68 PKG;
with GET X 65 PKG; use GET X 65 PKG;
with GET RE 30 PKG; use GET RE 30 PKG;
with GET ST 27 PKG; use GET ST 27 PKG;
with EDIT PLAN_24 PKG; use EDIT PLAN 24 PKG;
with GET USER IN 21 PKG; use GET USERIN_21_PKG;
with GUI EVENTMONITOR_18_PKG; use GUIEVENTMONITOR_18_PKG;
with DISPLAY ST 31_PKG; use DISPLAYST-31_PKG;
with DISPLAY RE 37 PKG; use DISPLAYRE_37_PKG;
with INITIAL SCENARIO 40 PKG; use INITIALSCENARIO_40_PKG;
with POSTPROCESSOR_6_PKG; use POSTPROCESSOR_6_PKG;
with CREATENEWEVENTS_114_PKG; use CREATENEWEVENTS114_PKG;
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with DO EVENT 66 PKG; use DO EVENT 66 PKG;
with CREATE USEREVENT 69 PKG; use CREATEUSEREVENT_69_PKG;
with JAAWS_12_PKG; use JAAWS 12 PKG;
-- with/use clauses for generated packages.
with WARRIOR 1 EXCEPTIONS; use WARRIOR _ EXCEPTIONS;
with WARRIOR 1 STREAMS; use WARRIOR 1 STREAMS;
with WARRIOR 1 TIMERS; use WARRIOR 1 TIMERS;
with WARRIOR 1 INSTANTIATIONS; use WARRIOR 1 INSTANTIATIONS;
-- with/use clauses for CAPS library packages.
with DS DEBUGPKG; use DSDEBUG_PKG;
with PSDLSTREAMS; use PSDLSTREAMS;
with PSDL STRING PKG; use PSDLSTRINGPKG;
with PSDL TIMERS;

package body WARRIOR_1_DRIVERS is

procedure POST PROCESSOR 6 5 DRIVER is
LVSTATISTICSREQUEST

STATISTICSREQUESTTYPE PKG.STATISTICSREQUESTTYPE;
LVSIMULATIONHISTORY : EVENT TYPESEQUENCE;
LVSTATISTICS STATISTICSTYPEPKG.STATISTICS TYPE;

EXCEPTION HAS OCCURRED: BOOLEAN := FALSE;
EXCEPTION ID: PSDL EXCEPTION;

begin
-- Data trigger checks.

if not (DSSTATISTICSREQUESTPOSTPROCESSOR_6_5.NEWDATA) then
return;

end if;

-- Data stream reads.
begin

DSSTATISTICSREQUESTPOSTPROCESSOR 6 5.BUFFER.READ(
LVSTATISTICSREQUEST);

exception
when BUFFER UNDERFLOW =>

DSDEBUG.BUFFERUNDERFLOW("STATISTICSREQUESTPOSTPROCESSOR_6_5",
"POSTPROCESSOR_6_5");

end;
begin

DS SIMULATION HISTORY POST PROCESSOR 6 5.BUFFER.READ(
LVSIMULATIONHISTORY);

exception
when BUFFER UNDERFLOW =>

DSDEBUG.BUFFERUNDERFLOW("SIMULATIONHISTORYPOSTPROCESSOR_6_5",
"POST PROCESSOR_6 5");

end;

-- Execution trigger condition check.
if True then

begin
POSTPROCESSOR_6(

STATISTICSREQUEST => LVSTATISTICSREQUEST,
SIMULATIONHISTORY => LV SIMULATIONHISTORY,
STATISTICS => LVSTATISTICS);

exception
when others =>

DS DEBUG.UNDECLAREDEXCEPTION("POSTPROCESSOR 6 5");
EXCEPTIONHASQCCURRED := true;
EXCEPTION ID := UNDECLAREDADAEXCEPTION;

end;
else return;
end if;
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-- Exception Constraint translations.

-- Other constraint option translations.

-- Unconditional output translations.
if not EXCEPTIONHASOCCURRED then
begin
DS_-STATISTICSDISPLAYST_31_30.BUFFER.WRITE(LVSTATISTICS);

exception
when BUFFEROVERFLOW =>
DSDEBUG.BUFFEROVERFLOW("STATISTICSDISPLAYST_31_30",

"POSTPROCESSOR 6 5");
end;

end if;

-- PSDL Exception handler.
if EXCEPTIONHASOCCURRED then
DSDEBUG.UNHANDLEDEXCEPTION(

"POSTPROCESSOR_6_5",
PSDL_-EXCEPTION'IM1AGE (EXCEPTIONID));

end if;
end POSTPROCESSOR_6_5_DRIVER;

procedure JAAWS_12_-11_-DRIVER is
LVSIMULATIONHISTORY : EVENTTYPESEQUENCE;
LVý_REPLAY_POSTITION INTEGER;
LV_-REPLAYREQUEST REPLAY_-REQUESTTYPEPKG.REPLAYREQUESTTYPE;
LV_ REPLAY- LOCATIONTYPEPKG.LOCATIONTYPE;

*EXCEPTIONHASOCCURRED: BOOLEAN := FALSE;
EXCEPTIONID: PSDL EXCEPTION;

begin
-- Data trigger checks.

-- Data stream reads.
begin

DS_-REPLAY_-POSITIONJAAWS_12_11.BUFFER.READ(LVREPLAYPOSITION);
except ion
when BUFFERUNDERFLOW =>

DS-DEBUG.BgUFFER-UNDERFLOW("REPLAYPOSITION JAAWS 12 11"1,
"- "JAAWS 12 11");

end;
begin

DS_-REPLAY_-REQUESTJAAWS_12_11.BUFFER.READ(LVREPLAYREQUEST);

exception
when BUFFER UNDERFLOW =>
DSDEBUG .BUFFERUNDERFLOW("REPLAYREQUESTJAAWS -12 - 11",

_ _ _ "JAAWS_12_11");
end;
begin
DSSIMULATIONHISTORYJAAWS_12_11.BUFFER.READ(LVSIMULATIONHISTORY);

exception
when BUFFERUNDERFLOW =>

DSDEBUG .BUFFERUNDERFLOW("SIMULATIONHISTORYJAAWS_12 111",
"JAAWS 12 11");

end;

-- Execution trigger condition check.
if (LENGTH(LV SIMULATION HISTORY) > 0) then
begin
JAAWS_12(

SIMULATION-HISTORY => LV SIMULATIONHISTORY,
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REPLAY POSITION => LV REPLAY POSITION,
REPLAYREQUEST => LVREPLAYREQUEST,
REPLAY => LVREPLAY);

exception
when others =>

DS DEBUG.UNDECLAREDEXCEPTION("JAAWS_12_11");
EXCEPTION HAS OCCURRED := true;
EXCEPTION ID UNDECLAREDADAEXCEPTION;

end;
else return;
end if;

-- Exception Constraint translations.

-- Other constraint option translations.

-- Unconditional output translations.
if not EXCEPTIONHASOCCURRED then

begin
DS REPLAYPOSITIONJAAWS_12_11.BUFFER.WRITE(LVREPLAYPOSITION);

exception
when BUFFER OVERFLOW =>

DSDEBUG.BUFFEROVERFLOW("REPLAY POSITIONJAAWS_12_11",
"JAAWS 12 11");

end;
end if;
if not EXCEPTIONHASOCCURRED then

begin
DSREPLAYREQUESTJAAWS_12_1I.BUFFER.WRITE(LVREPLAYREQUEST);

exception
when BUFFER OVERFLOW =>

DSDEBUG.BUFFEROVERFLOW("REPLAYREQUEST_JAAWS_12_11",
"JAAWS 12 11");

end;
end if;
if not EXCEPTION HAS OCCURRED then

begin
DS REPLAY DISPLAY RE 37 36.BUFFER.WRITE(LVREPLAY);

exception
when BUFFER OVERFLOW =>

DS DEBUG.BUFFEROVERFLOW("REPLAY DISPLAYRE 37 36", "JAAWS 12 II");
end;

end if;

-- PSDL Exception handler.
if EXCEPTION HAS OCCURRED then

DS DEBUG.UNHANDLED EXCEPTION(
"7JAAWS 12 11",
PSDLEXCEPTION'IMAGE(EXCEPTIONID));

end if;
end JAAWS_12_11_DRIVER;

procedure ENTER NEW PLAN_75_74_DRIVER is
LVNEWPLANENTERED : BOOLEAN;

EXCEPTION HAS OCCURRED: BOOLEAN := FALSE;
EXCEPTIONID: PSDLEXCEPTION;

begin
-- Data trigger checks.

-- Data stream reads.
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-- Execution trigger condition check.
if ENTERNEWPLAN_75_PKG.hasnew input then

begin
ENTER NEW PLAN 75(

NEWPLANENTERED => LVNEWPLANENTERED);
exception

when others =>
DS DEBUG.UNDECLAREDEXCEPTION("ENTERNEWPLAN 75 74");
EXCEPTION HAS OCCURRED := true;
EXCEPTIONID := UNDECLAREDADAEXCEPTION;

end;
else return;
end if;

-- Exception Constraint translations.

-- Other constraint option translations.

-- Unconditional output translations.
if not EXCEPTIONHASOCCURRED then

begin
DSNEWPLANENTEREDEDITPLAN_24_23.BUFFER.WRITE(

LVNEWPLANENTERED);
exception

when BUFFER OVERFLOW =>
DSDEBUG.BUFFEROVERFLOW("NEW PLAN ENTEREDEDITPLAN_24 23",

"ENTERNEW PLAN 75 74");
end;

end if;

-- PSDL Exception handler.
if EXCEPTION HAS OCCURRED then

DS DEBUG.UNHANDLED EXCEPTION(
"7ENTER NEW PLAN 75 74",
PSDLEXCEPTION'IMAGE(EXCEPTIONID));

end if;
end ENTERNEWPLAN_75_74_DRIVER;

procedure GET Y 68 67 DRIVER is
LVNEWY FLOAT;

EXCEPTION HAS OCCURRED: BOOLEAN := FALSE;
EXCEPTIONID: PSDLEXCEPTION;

begin
-- Data trigger checks.

-- Data stream reads.

-- Execution trigger condition check.
if GET Y 68 PKG.has new-input then

begin
GET Y 68(

NEW Y => LVNEWY);
exception

when others =>
DS DEBUG.UNDECLAREDEXCEPTION("GETY_68_67");
EXCEPTION HAS OCCURRED := true;
EXCEPTION ID := UNDECLARED ADA EXCEPTION;

end;
else return;
end if;
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-- Exception Constraint translations.

-- Other constraint option translations.

-- Unconditional output translations.
if not EXCEPTIONHASOCCURRED then

begin

DS -NEW Y EDIT PLAN2 424 3. BUFFER. WRITE (LV NEW Y);
exception- - --- -

* when BUFFEROVERFLOW =>
DS_-DEBUG. BUFFEROVERFLOW ("NEW Y EDITPLAN_24 23" "GET Y 68 67");

end;
end if;

-- PSDL Exception handler.
if EXCEPTIONHASOCCURRED then
DSDEBUG.UNHANDLEDEXCEPTION(

"GET Y 68 67"1,
PSDLEXCEPTION'IMAGE (EXCEPTIONID));

end if;
end GETY_68_67_DRIVER;

procedure GET X 65 64 DRIVER is
LVNEWX FLOAT;

EXCEPTIONHASOCCURRED: BOOLEAN :=FALSE;
EXCEPTIONID: PSDLEXCEPTION;

begin
-- Data trigger checks.

-- Data stream reads.

-- Execution trigger condition check.
if GET_-X_-65_-PKG.has-new-input then
begin
GETX_65(

NEiWX => LVNEWX);
exception

when others =>
DS_-DEBUG.UNDECLAREDEXCEPTION("GETX_65_64");
EXCEPTIONHASOCCURRED := true;
EXCEPTION ID :=UNDECLAREDADAEXCEPTION;

end;
else return;
end if;

-- Exception Constraint translations.

-- Other constraint option translations.

-- Unconditional output translations.
if not EXCEPTIONHASOCCURRED then
begin

DS_-NEW_-X_-EDITPLAN_24_23.BUFFER.WRITE(LVNEW X);
exception

when BUFFER OVERFLOW =>
DS_-DEBUG. BUFFEROVERFLOW ("NEW X EDIT PLAN 24_23"1, "GETX_65_64");

end;
end if;

-- PSDL Exception handler.
if EXCEPTION HAS OCCURRED then
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DSDEBUG.UNHANDLEDEXCEPTION(
"GET X 65_64",
PSDLEXCEPTION'IMAGE(EXCEPTIONID));

end if;
end GET X 65 64 DRIVER;

procedure GET RE 30 29 DRIVER is
LVREPLAYREQUEST : REPLAYREQUESTTYPEPKG.REPLAYREQUESTTYPE;

EXCEPTION HAS OCCURRED: BOOLEAN := FALSE;
EXCEPTIONID: PSDLEXCEPTION;

begin
-- Data trigger checks.

-- Data stream reads.

-- Execution trigger condition check.
if GET RE 30 PKG.hasnew input then

begin
GETRE 30(

REPLAY REQUEST => LVREPLAYREQUEST);
exception

when others =>
DS DEBUG.UNDECLAREDEXCEPTION("GET RE 30 29");
EXCEPTION HAS OCCURRED := true;
EXCEPTION ID := UNDECLAREDADAEXCEPTION;

end;
else return;
end if;

-- Exception Constraint translations.

-- Other constraint option translations.

-- Unconditional output translations.
if not EXCEPTIONHASOCCURRED then

begin
DSREPLAYREQUESTJAAWS_12_1I.BUFFER.WRITE(LVREPLAYREQUEST);

exception
when BUFFER OVERFLOW =>

DSDEBUG.BUFFEROVERFLOW("REPLAYREQUESTJAAWS 12 11i",
"GET RE 30 29");

end;
end if;

-- PSDL Exception handler.
if EXCEPTIONHASOCCURRED then

DSDEBUG.UNHANDLEDEXCEPTION(
"GET RE 30 29",
PSDLEXCEPTION'IMAGE(EXCEPTIONID));

end if;
end GET RE 30 29 DRIVER;

procedure GET ST 27 26 DRIVER is
LVSTATISTICSREQUEST :

STATISTICSREQUESTTYPEPKG.STATISTICSREQUESTTYPE;

EXCEPTION HAS OCCURRED: BOOLEAN := FALSE;
EXCEPTIONID: PSDLEXCEPTION;

begin
-- Data trigger checks.
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Data stream reads.

Execution trigger condition check.
if GETST_27_PKG.hasnewinput then

begin
GET ST 27(

STATISTICSREQUEST => LVSTATISTICSREQUEST);
exception

when others =>
DS DEBUG.UNDECLAREDEXCEPTION("GETST_27_26");
EXCEPTION HAS OCCURRED := true;
EXCEPTION ID := UNDECLAREDADAEXCEPTION;

end;
else return;
end if;

-- Exception Constraint translations.

-- Other constraint option translations.

-- Unconditional output translations.
if not EXCEPTION HAS OCCURRED then

begin
DSSTATISTICSREQUESTPOSTPROCESSOR_6_5.BUFFER.WRITE(

LVSTATISTICSREQUEST);

exception
when BUFFER OVERFLOW =>

DSDEBUG.BUFFEROVERFLOW ("STATISTICSREQUESTPOSTPROCESSOR_6_5",
"GET ST 27 26");

end;
end if;

-- PSDL Exception handler.
if EXCEPTION HASOCCURRED then

DS DEBUG.UNHANDLED EXCEPTION(
"7GET ST 27 26",
PSDLEXCEPTION'IMAGE(EXCEPTIONID));

end if;
end GETST_27_26_DRIVER;

procedure EDIT PLAN 24 23 DRIVER is
LV NEW PLAN ENTERED : BOOLEAN;
LV-NEW-Y : FLOAT;
LV NEW X : FLOAT;
LV-SCENARIO : SCENARIOTYPEPKG.SCENARIO TYPE;

EXCEPTION HAS OCCURRED: BOOLEAN := FALSE;
EXCEPTIONID: PSDLEXCEPTION;

begin
-- Data trigger checks.

if not (DSNEWPLANENTEREDEDITPLAN_24_23.NEWDATA) then
return;

end if;

-- Data stream reads.
begin

DS NEWPLAN ENTERED EDIT PLAN 24 23.BUFFER.READ(LVNEWPLANENTERED);

exception
when BUFFER UNDERFLOW =>

DSDEBUG.BUFFERUNDERFLOW("NEW PLAN ENTERED EDIT PLAN 24 23",
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"?EDITPLAN_24_23");
end;
begin
DSNEWYEDITPLAN_24_23.BUFFER.READ(LVNEWY);

exception
when BUFFERUNDERFLOW =>
DSDEBUG.BUFFER UNDERFLOW("NEWYEDITPLAN_24_23"1,

"EDITPLAN_24 23");
end;
begin
DS_-NEWXEDITPLAN_24_23.BUFFER.READ(LVNEWX);

exception
when BUFFERUNDERFLOW =>
DSDEBUG.BUFFER UNDERFLOW("NEWXEDITPLAN_24_23"1,

"EDITPLAN_24 23");
end;
begin

DS_-SCENARIOEDITPLAN_24_23.BUFFER.READ(LVSCENARIO);
exception

when BUFFERUNDERFLOW =>
DSDEBUG-BiUFFER UNDERFLOW("SCENARIO EDITPLAN_24 23"1,

"EDITPLAN_24 23");
end;

-- Execution trigger condition check.
if True then

begin
EDIT PLAN 24(

NEWPLAN_-ENTERED => LVNEWPLANENTERED,
NEW Y => LV NEW Y,
NEWX => LV7_NEWX,
SCENARIO => LVSCENARIO);

exception
when others =>

DS_-DEBUG.UNDECLARED_-EXCEPTION("EDIT PLAN 24 23");
EXCEPTIONHASOCCURRED :=true;
EXCEPTION ID UNDECLAREDADAEXCEPTION;

end;
else return;
end if;

-- Exception Constraint translations.

-- Other constraint option translations.

-- Unconditional output translations.
if not EXCEPTIONHASOCCURRED then

begin
DS_-SCENARIOCREATENEWEVENTS_114_113.BUFFER.WRITE(LVSCENARIO);

exception
when BUFFEROVERFLOW =>
DSDEBUG.BUFFEROVERFLOW("SCENARIOCREATENEWEVENTS_114_113"1,

"EDITPLAN_24_23");
end;
begin
DS_-SCENARIOEDITPLAN_24_23.BUFFER.WRITE (LVSCENARIO);

exception
when BUFFEROVERFLOW =>
DSDEBUG.BUFFEROVERFLOW("SCENARIOEDITPLAN 24 -23"1,

"EDITTPLAN_24_23");
end;
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end if;

-- PSDL Exception handler.
if EXCEPTION HAS OCCURRED then

DS DEBUG.UNHANDLED EXCEPTION(
"7EDIT PLAN 24 23",
PSDL EXCEPTION'IMAGE(EXCEPTIONID));

end if;
end EDITPLAN_24_23_DRIVER;

procedure GET USER IN 21 20 DRIVER is
LVUSERINTERACTION : USERINTERACTIONTYPEPKG.USER INTERACTION TYPE;

EXCEPTION HAS OCCURRED: BOOLEAN := FALSE;
EXCEPTIONID: PSDLEXCEPTION;

begin
-- Data trigger checks.

-- Data stream reads.

-- Execution trigger condition check.
if GET USERIN_21_PKG.hasnewinput then

begin
GET USERIN_21(

USER INTERACTION => LV USERINTERACTION);
exception

when others =>
DSDEBUG.UNDECLAREDEXCEPTION("GETUSERIN 21 20");
EXCEPTION HAS OCCURRED := true;
EXCEPTION ID := UNDECLAREDADAEXCEPTION;

end;
else return;
end if;

-- Exception Constraint translations.

-- Other constraint option translations.

-- Unconditional output translations.
if not EXCEPTIONHASOCCURRED then

begin
DSUSERINTERACTIONCREATEUSEREVENT_69_68.BUFFER.WRITE(

LVUSERINTERACTION);
exception

when BUFFER OVERFLOW =>
DS DEBUG.BUFFEROVERFLOW(

"USERINTERACTIONCREATEUSEREVENT_69_68", "GET USERIN_21 20");
end;

end if;

PSDL Exception handler.
if EXCEPTION HAS OCCURRED then

DS DEBUG.UNHANDLED EXCEPTION(
"•GET USERIN_21_20",
PSDLEXCEPTION'IMAGE(EXCEPTIONID));

end if;
end GETUSERIN_21_20_DRIVER;

procedure GUIEVENTMONITOR 18 17 DRIVER is

EXCEPTION HAS OCCURRED: BOOLEAN := FALSE;
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EXCEPTIONID: PSDLEXCEPTION;
begin

-- Data trigger checks.

-- Data stream reads.

-- Execution trigger condition check.
if True then

begin
GUIEVENTMONITOR_18;
exception

when others =>
DS DEBUG.UNDECLAREDEXCEPTION("GUIEVENTMONITOR 18 17");
EXCEPTION HAS OCCURRED := true;

EXCEPTION ID := UNDECLAREDADAEXCEPTION;
end;

else return;
end if;

-- Exception. Constraint translations.

-- Other constraint option translations.

-- Unconditional output translations.

-- PSDL Exception handler.
if EXCEPTIONHASOCCURRED then

DSDEBUG.UNHANDLEDEXCEPTION(
"GUI EVENT MONITOR 18 17",
PSDLEXCEPTION'IMAGE(EXCEPTIONID));

end if;
end GUIEVENTMONITOR_18_17_DRIVER;

procedure DISPLAY ST 31 30 DRIVER is
LV_STATISTICS : STATISTICSTYPEPKG.STATISTICSTYPE;

EXCEPTION HAS OCCURRED: BOOLEAN := FALSE;
EXCEPTION_ID: PSDL_EXCEPTION;

begin
-- Data trigger checks.

-- Data stream reads.
begin

DS STATISTICSDISPLAY ST_31_30.BUFFER.READ(LVSTATISTICS);
exception

when BUFFER UNDERFLOW =>
DSDEBUG.BUFFER_-UNDERFLOW("STATISTICSDISPLAY ST 31 30",

"DISPLAYST 31 30");
end;

-- Execution trigger condition check.
if True then

begin
DISPLAY ST 31(

STATISTICS => LVSTATISTICS);
exception

when others.=>
DS DEBUG.UNDECLAREDEXCEPTION("DISPLAYST_31_30");
EXCEPTION HAS OCCURRED := true;
EXCEPTION ID := UNDECLAREDADAEXCEPTION;

end;
else return;
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end if;

-- Exception Constraint translations.

-- Other constraint option translations.

-- Unconditional output translations.

-- PSDL Exception handler.
if EXCEPTION HAS OCCURRED then

DS DEBUG.UNHANDLED EXCEPTION(
"WDISPLAY ST 31 30",
PSDL EXCEPT'IONIMAGE(EXCEPTIONID));

end if;
end DISPLAY ST 31 30 DRIVER;

procedure DISPLAY RE 37 36 DRIVER is
LVREPLAY : LOCATIONTYPE PKG.LOCATIONTYPE;

EXCEPTION HAS OCCURRED: BOOLEAN := FALSE;
EXCEPTIONID: PSDLEXCEPTION;

begin
-- Data trigger checks.

-- Data stream reads.
begin

DS REPLAYDISPLAYRE_37_36.BUFFER.READ(LVREPLAY);
exception

when BUFFER UNDERFLOW =>
DSDEBUG.BUFFERUNDERFLOW("REPLAYDISPLAYRE 37 36",

"DISPLAYRE_37_36");
end;

-- Execution trigger condition check.
.if True then

begin
DISPLAY RE 37(

REPLAY => LVREPLAY);
exception

when others =>
DS DEBUG.UNDECLAREDEXCEPTION("DISPLAY RE 37 36");
EXCEPTION HAS OCCURRED := true;
EXCEPTIONID := UNDECLAREDADAEXCEPTION;

end;
else return;
end if;

-- Exception Constraint translations.

-- Other constraint option translations.

-- Unconditional output translations.

-- PSDL Exception handler.
if EXCEPTION HAS OCCURRED then

DSDEBUG.UNHANDLEDEXCEPTION(
"DISPLAY RE 37 36",
PSDLEXCEPTION'IMAGE(EXCEPTIONID));

end if;
end DISPLAYRE_37_36_DRIVER;
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procedure INITIALSCENARIO_40_39_DRIVER is
LV SCENARIO : SCENARIO TYPEPKG.SCENARIOTYPE;
LV-FIRSTTIME : BOOLEAN;

EXCEPTION HAS OCCURRED: BOOLEAN := FALSE;
EXCEPTIONID: PSDLEXCEPTION;

begin
-- Data trigger checks.

-- Data stream reads.
begin

DS FIRSTTIMEINITIALSCENARIO_40_39.BUFFER.READ(LVFIRSTTIME);
exception

when BUFFER UNDERFLOW =>
DSDEBUG.BUFFERUNDERFLOW("FIRSTTIMEINITIALSCENARIO 40 39",

"INITIALSCENARIO_40 39");
end;

-- Execution trigger condition check.
if (LV FIRST TIME = true) then

begin
INITIAL SCENARIO 40(

SCENARIO => LVSCENARIO,
FIRST TIME => LVFIRSTTIME);

exception
when others =>

DS DEBUG.UNDECLARED EXCEPTION("INITIAL SCENARIO 40 39");

EXCEPTION HAS OCCURRED := true;
EXCEPTION ID := UNDECLAREDADAEXCEPTION;

end;
else return;
end if;

-- Exception Constraint translations.

-- Other constraint option translations.

Unconditional output translations.
if not EXCEPTIONHASOCCURRED then

begin
DS SCENARIO CREATE NEW EVENTS 114 113.BUFFER.WRITE(LVSCENARIO);

exception
when BUFFER OVERFLOW =>

DSDEBUG.BUFFER OVERFLOW("SCENARIO CREATE NEW EVENTS 114 113",
"INITIALSCENARIO_40_39");

end;
begin

DS SCENARIOEDITPLAN_24_23.BUFFER.WRITE(LVSCENARIO);
exception

when BUFFER OVERFLOW =>
DS DEBUG.BUFFEROVERFLOW("SCENARIOEDITPLAN 24 23",

"INITIALSCENARIO_40 39");
end;

end if;
if not EXCEPTIONHASOCCURRED then

begin
DS FIRSTTIMEINITIALSCENARIO_40_39.BUFFER.WRITE(LVFIRSTTIME);

exception
when BUFFER OVERFLOW =>

DSDEBUG.BUFFER OVERFLOW("FIRSTTIMEINITIALSCENARIO 40 39",
"INITIALSCENARIO_40_39");

end;
end if;
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-- PSDL Exception handler.
if EXCEPTIONHASOCCURRED then
DSDEBUG.UNHAN-DLEDEXCEPTION(

7'INITIALSCENARI-O 40 39",
PSDL_-EXCEPTION'IMAGE (EXCEPTIONID));

end if;
end INITIALSCENARIO_40_39_DRIVER;

procedure CREATE -NEW EVENTS 114 113 DRIVER is
LV -GAME TIME GAME_-TIME_-TYPEPKG.GAMETIME-TYPE;
LV SCENARIO SCENARIO TYPE P-KG.SCENAR-IO TYPE;
LVEVENTQ EVENTQUEUETYPEPKG.EVENTQUEUETYPE;

EXCEPTIONHASOCCURRED: BOOLEAN := FALSE;
*EXCEPTIONID: PSDLEXCEPTION;

begin
-- Data trigger checks.

-- Data stream reads.
begin

DS_-GAMETIMECREATENEWEVENTS_114_113.BUFFER.READ(LVGAMETIME);
exception
when BUFFERUNDERFLOW =>
DSDEBUG.BUFFERUNDERFLOW("GAME TIME CREATENEWEVENTS_114_113"1,

_ - 'CREATENEWEVENTS_114_113");
end;
begin

DS_-EVENT_-Q_-CREATENEWEVENTS_114_113.BUFFER.READ(LVEVENTQ);
exception
when BUFFERUNDERFLOW =>
DSDEBUG.BUFFERUNDERFLOW("EVENT QCREATENEWEVENTS 114 113",

"CREATENEWEVENTS_114_113");

end;
begin
DS_-SCENARIOCREATENEWEVENTS_114_113.BUFFER.READ(LVSCENARIO);

exception
when BUFFERUNDERELOW =>
DSDEBUG.BUFFER UNDERFLOW("SCENARIOCREATENEWEVENTS_114_113",

"CREATENEWEVENTS_114_113");
end;

-- Execution trigger condition check.
if not (SCENARIOTYPEPKG.ISEMPTY(LVSCENARIO)) then
begin

CREATE NEWEVENTS_114(
GAMETIME => LV GAMETIME,
SCENARIO => LVSCENA7RIO,
EVENT_-Q => LVEVENTQ);

exception
when others =>
DS_-DEBUG.UNDECLAREDEXCEPTION("CREATENEWEVENTS_114 113");
EXCEPTIONHASOCCURRED := true;
EXCEPTIONID := UNDECLARED ADA-EXCEPTION;

end;
else return;
end if;

-- Exception Constraint translations.

-- Other constraint option translations.
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-- Unconditional output translations.
if not EXCEPTIONHASOCCURRED then

begin
DS_-EVENTQCREATE USER EVENT_69_68. BUFFER. WRITE (LVEVENTQ);

exception
when BUFFEROVERFLOW =>

DSDEBUG.B9UFFEROVERFLOW ("EVENTQCREATEUSEREVENT_6 968"

"CREATENEWEVENTS_114_113");
end;
begin
DS_-EVENTQCREATENEWEVENTS_114_113.BUFFER.WRITE(LVEVENTQ);

exception
when BUFFEROVERFLOW =>

DSDEBUG.BUFFEROVERFLOW("EVENTQCREATENEWEVENTS_114 113",
_ _ "CREATENEWEVENTS_114_113");

end;
begin
DS_-EVENTQDOEVENT_66_65.BUFFER.WRITE(LVEVENTQ);

exception
when BUFFER OVERFLOW =>
DSDEBUG.BUFFEROVERFLOW("EVENTQDOEVENT_66 65",

"CREATE NEW EVENTS 114 113"1);
end;

end if;

-- PSDL Exception handler.
if EXCEPTIONHASOCCURRED then

DS DEBUG.UNHANMDLEDEXCEPTION(
"7CREATE_-NEW -EVENTS 114 113",
PSDL_-EXCEPTION'IMAGE (EXCEPTIONID));

end if;
end CREATENEWEVENTS_114_113_DRIVER;

procedure DO_-EVENT_-66_-65_DRIVER is
LV GAME TIME :GAME TIME TYPE PKG.GAME TIME TYPE;
LVEVENTQ : EVENTQUEUETYPEPKG.EVENTQUEUETYPE;

LVSIMULATIONHISTORY :EVENTTYPESEQUENCE;

EXCEPTIONHASOCCURRED: BOOLEAN := FALSE;
EXCEPTIONID: PSDLEXCEPTION;

begin
-- Data trigger checks.

-- Data stream reads.
begin

DS_-GAMETIMEDO EVENT 66 65.BUFFER.READ(LVGAMETIME);

exception
when BUFFERUNDERFLOW =>
DSDEBUG.BUFFERUNDERFLOW("GAMETIMEDOEVENT_66 65",

_ _ _"DOEVENT_66_65");

end;
begin
DSSIMULATION HISTORYDOEVENT 66 65.BUFFER.READ(

LVSIMULATIONHISTORY);
exception

when BUFFERUNDERFLOW =>

DSDEBUG.BUFFERUNDERFLOW("SIMULATIONHISTORYDOEVENT_66 65",
_ _ "DO EVENT 66 65");

end;
begin

DS_-EVENT_-Q_-DO_-EVENT_66_65.BUFFER.READ(LVEVENTQ);
exception
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when BUFFER UNDERFLOW =>
DSDEBUG.BUFFERUNDERFLOW("EVENTQDOEVENT_66 65",

"DOEVENT 66 65");
end;

-- Execution trigger condition check.
if not (EVENTQUEUETYPE PKG.ISEMPTY(LVEVENTQ)) then
begin
DO EVENT 66(

GEAME_-T-IME => LV_-GAME-TIME,
EVENT_-Q => LV EVENTQ,
SIMULATIONHISTORY => LVSIMULATIONHISTORY);

exception
when others =>

DS_-DEBUG.UNDECLAREDEXCEPTION("DOEVENT_66 65");
EXCEPTION HAS OCCURRED :=true;
EXCEPTION ID -UNDECLAREDADAEXCEPTION;

end;

else return;

end if;

-- Exception Constraint translations.

-- Other constraint option translations..

-- Unconditional output translations.
if not EXCEPTIONHASOCCURRED then
begin

DS_-GAME_-TIMECREATENEWEVENTS_114_113.BUFFER.WRITE(LVGAMETIME);

exception
when BUFFEROVERFLOW =>

DS DEBUG.BUFFER OVERFLOW("GAME TIMECREATENEWEVENTS_114_113"1,

"DOEVENT_66_65"1);
end;
begin

DS_-GAMETIMEDOEVENT_66_65.BUFFER.WRITE(LVGAMETIME);
exception

when BUFFEROVERFLOW =>
DSDEBUG.BUFFEROVERFLOW("GAMETIMEDOEVENT 66 65"1,

"DOEVENT_66_65"1);

end;
begin

DS_-GAMETIMECREATEUSEREVENT_69_68.BUFFER.WRITE(LVGAMETIME);
exception

when BUFFEROVERFLOW =>

DSDEBUG.BUFFEROVERFLOW("GAMETIMECREATEUSEREVENT 69 68",
_ _ _"DOEVENT_66 65"1);

end;
end if;
if not EXCEPTIONHASOCCURRED then
begin
DSEVENTQCREATEUSEREVENT_69_68.BUFFER.WRITE(LVEVENTQ);

exception
when BUFFEROVERFLOW =>
DSDEBUG.BUFFEROVERFLOW("EVENTQCREATEUSEREVENT 69 68"1,

"DOEVENT_66 65");
end;
begin
DSEVENTQCREATENEWEVENTS_114_113.BUFFER.WRITE(LVEVENTQ);

exception
when BUFFER OVERFLOW =>

DSDEBUG.BUFFER-OVERFLOW("EVENT-Q-CREATE NEWEVENTS 114 113"1,

"- "DO EVENT 66_65");
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end;
begin

DS_-EVENT_-Q_-DOEVENT_66_65.BUFFER.WRITE(.LVEVENTQ);

exception
when BUFFEROVERFLOW =>

DS DEBUG.BUFFER OVERFLOW("EVENTQDO EVENT -66 -65"1,
"IDO EVENT_66_65");

end;
end if;
if not EXCEPTIONHASOCCURRED then

begin
DSSIMULATIONHISTORYPOSTPROCESSOR_6_5.BUFFER.WRITE(

LVSIMULATIONHISTORY);
exception

when BUFFEROVERFLOW =>
DSDEBUG.BUFFEROVERFLOW("ISIMULATIONHISTORYPOSTPROCESSOR_6_5",

"DO EVENT_66_65");
end;
begin
DSSIMULATIONHISTORYJAAWS_12_11.BUFFER.WRITE(

LV SIMULATIONHISTORY);
exception
when BUFFER OVERFLOW =>

DSDEBUG.BUFFEROVERFLOW("SIMULATIONHISTORYJAAWS_12 11",
"_"DO EVENT_66_65");

end;
begin

DSSIMULATIONHISTORY DO EVENT_66_65.BUFFER.WRITE(

LVSIMULATIONHISTORY);
exception

when BUFFEROVERFLOW =>
DSDEBUG.BUFFEROVERFLOW("'SIMULATIONHISTORYDOEVENT 66 65",

""DO EVENT 66 65"1);
end;

end if;

-- PSDL Exception handler.
if EXCEPTIONHASOCCURRED then

DS DEBUG.UNHANDLEDEXCEPTION(
"7DO_-EVENT_66 65",
PSDLEXCEPTION'IMAGE (EXCEPTIONID));

end if;
end DOEVENT_66_65_DRIVER;

procedure CREATEUSEREVENT_69_68_DRIVER is
LVGAMETIME :GAMETIMETYPEPKG.GAMETIMETYPE;
LVUSERINTERACTION :USERINTERACTIONTYPEPKG.USER INTERACTIONTYPE;
LV_-EVEN-TQ : EVENTQUEUET-YPEPKG.EVENT_-QUEUETYPE;

EXCEPTIONHASOCCURRED: BOOLEAN := FALSE;
EXCEPTION_ID: PSDLEXCEPTION;

begin
-- Data trigger checks.

-- Data stream reads.
begin

DS_-GAME_-TIMECREATEUSEREVENT_69_68.BUFFER.READ(LVGAMETIME);

exception
when BUFFERUNDERFLOW =>

DSDEBUG.BUFFERUNDERFLOW("GAMETIMECREATEUSEREVENT_69_68"1,

"CREATEUSER EVENT 69 68");
end;
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begin
DS_-EVENT_-Q_-CREATEUSEREVENT_69_68.BUFFER.READ(LVEVENTQ);

exception
when BUFFERUNDERFLOW =>

DSDEBUG.BUFFERUNDERFLOW("EVENTQCREATEUSEREVENT_69 68".
"CREATE USEREVENT_69_68");

end;
begin
DSUSERINTERACTIONCREATE USEREVENT_69_68.BUFFER.READ(

LVUSERINTERACTION);

exception
when BUFFERUNDERFLOW =>

DSDEBUG.BUFFERUNDERFLOW("USERINTER.ACTIONCREATEUSEREVENT_69 68".

"CREATE USER EVENT 69 68");

end;

-- Execution trigger condition check.

if (LVUSERINTERACTION = STOPSIMULATION) then

begin

CREATEUSEREVENT_69(
GAMETIME => LV GAMETIME,

USERINTERACTION => LVUSER INTERACTION,

EVENT_-Q => LV EVENTQ);
exception
when others =>

DS_-DEBUG.UNDECLAREDEXCEPTION("CREATEUSEREVENT_69 68"l);
EXCEPTIONHASOCCURRED :=true;
EXCEPTION ID :=UNDECLAREDADAEXCEPTION;

end;

else return;
end if;

-- Exception Constraint translations.

-- Other constraint option translations.

-- Unconditional output translations.

if not EXCEPTIONHASOCCURRED then
begin

DS_-EVENT_-Q_-CREATEUSER EVENT 69 68.BUFFER.WRITE(LVEVENTQ);

exception
when BUFFEROVERFLOW =>

DSDEBUG.BUFFEROVERFLOW("EVENTQCREATEUSEREVENT 69 68"1,
"CREATE USEREVENT 69 68");

end;
begin

DS_-EVENT_-Q_-CREATENEWEVENTS_114_113.BUFFER.WRITE(LVEVENTQ);
exception

when BUFFER OVERFLOW =>

DSDEBUG.BUFFEROVERFLOW("EVENTQCREATENEWEVENTS 114 113",
"CREATEUSEREVENT_69-68");

end;.
begin

DS_-EVENT_-Q_-DO_-EVENT_66_65.BUFFER.WRITE(LVEVENTQ);

exception
when BUFFEROVERFLOW =>

DS DEBUG.BiUFFEROVERFLOW("EVENT QDOEVENT 66 65"1,
"CREATE USEREVENT 69 68");

end;
end if;

PSDL Exception handler.
if EXCEPTIONHAS OCCURRED then
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DS DEBUG.UNHANDLED EXCEPTION(
"7CREATE USEREVENT_69 68",
PSDLEXCEPTION'IMAGE(EXCEPTIONID));

end if;
end CREATE USER EVENT 69 68 DRIVER;

end WARRIOR_1_DRIVERS;

4. warrior_l-exceptions.ads

package WARRIOR_1_EXCEPTIONS is
-- PSDL exception type declaration
type PSDLEXCEPTION is (UNDECLAREDADAEXCEPTION);

end WARRIOR_1_EXCEPTIONS;

5. warrior_1_instantiations.ads

with EVENTTYPEPKG; use EVENT TYPE PKG;
-- Generic type packages
with

SEQUENCEPKG;
package WARRIOR_1_INSTANTIATIONS is

-- Ada Generic package instantiations

package EVENTTYPESEQUENCEPKG is new
SEQUENCEPKG(EVENTTYPE_PTR);

type EVENT TYPESEQUENCE is new
EVENTTYPESEQUENCEPKG.SEQUENCE;

end WARRIOR_1_INSTANTIATIONS;

6. warrior_1_streams.ads

-- with/use clauses for atomic type packages
with EVENT TYPE PKG; use EVENT TYPE PKG;
with EVENTQUEUETYPEPKG; use EVENTQUEUETYPEPKG;
with STATISTICS TYPE PKG; use STATISTICSTYPEPKG;

with SCENARIO TYPE PKG; use SCENARIOTYPEPKG;
with STATISTICSREQUESTTYPEPKG; use STATISTICSREQUESTTYPEPKG;
with REPLAYREQUESTTYPE PKG; use REPLAYREQUESTTYPEPKG;
with USER INTERACTIONTYPEPKG; use USERINTERACTIONTYPE PKG;
with LOCATION TYPEPKG; use LOCATIONTYPE PKG;
with GAME TIME TYPE PKG; use GAMETIMETYPEPKG;
-- with/use clauses for generated packages.
with WARRIOR 1 EXCEPTIONS; use WARRIOR 1 EXCEPTIONS;
with WARRIOR 1 INSTANTIATIONS; use WARRIOR 1 INSTANTIATIONS;
-- with/use clauses for CAPS library packages.
with PSDLSTREAMS; use PSDLSTREAMS;
with PSDL STRING PKG; use PSDLSTRINGPKG;

package WARRIOR 1 STREAMS is
-- Local stream instantiations

package DS USER INTERACTION CREATE USER EVENT 69_68 is new
PSDL_STREAMS.SAMPLEDBUFFER(USERINTERACTIONTYPE);

package DSSTATISTICS REQUEST POST PROCESSOR_6_5 is new
PSDLSTREAMS.FIFOBUFFER(STATISTICSREQUESTTYPE);
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package DSSTATISTICS -DISPLAY -ST -31 -30 is new
PSDLSTREAMS.SAMPLEDBUFFER(STATISTICSTYPE);

package DS -REPLAY_-DISPLAY_-RE_-37 -36 is new
PSDLSTREAMS. SAMPLEDBUF'FER (LOCATIONTYPE);

package DSSIMULATIONHISTORYPOSTPROCESSOR_6_5 is new
PSDL STREAMS. SAMPLED-BUFFER (EVENT TYPE SEQUENCE) ;

package DS_SIMULATION_-HISTORY_-JAAWS_-12 -11 is new
PSDLSTREAMS. SAMPLEDBUFFER (EVENTTYPESEQUENCE) ;

package DSSIMULATION_-HISTORY_-DO_-EVENT_66_65 is new

PSDLSTREAMS.SANPLEDBUFFER(EVENTTYPESEQUENCE);

package DSNEW -PLAN -ENTERED -EDIT-PLAN-24-23 is new

PS DLSTREAMS. FIFOBUFFER (BOOLEAN);

-- State stream instantiations

package DS_REPLAY_-POSITION_-JAAWS_-12_11 is new
PSDLSTREAMS.STATEVARIABLE(INTEGER, 1);

package DSREPLAY -REQUEST -JAAWS -12 -11 is new
PSDLSTREAMS.STATE_-VARIABLE(

REPLAYREQUESTTYPEPKG.REPLAYREQUESTTYPE,
REPLAYREQUESTTYPEPKG.OFF);

package DSSCENARIO_-CREATE_-NEW_-EVENTS_114_113 is new
PSDL STREAMS.STATE_-VARIABLE(C

SCENARIO TYPE PKG.SCENARIO -TYPE,
SCENARIOTYPEPKG.EMPTYSCENARIO);

package DSSCENARIOEDITPLAN 24 23 is new
PSDLSTREAMS.STATE_-VARIABLE(

SCENARIOTYPE_-PKG.SCENARIOTYPE,
SCENARIOTYPEPKG.EMPTY SCENARIO);

package DS -NEW -Y -EDIT-PLAN-24-23 is new
PSDLSTREAMS.STATE-VARIABLE(FLOAT, 0.0);

package DS -NEW_-X_-EDITPLAN_24-23 is new
PSDLSTREAMS. STATEVARIABLE (FLOAT, 0.0);

package DSFIRST_-TIME_-INITIAL_-SCENARIO_-40_-39 is new
.PSDLSTREAMS.STATEVARIABLE(BOOLEAN, true);

package DSGAME_-TIME_-CREATE_-NEW_-EVENTS_114_113 is new

PSDLSTREAMS.STATE_-VARIABLE(
GAMETIMETYPEPKG.GAMETIMETYPE,

GAMETIME TYPE PKG.ZERO);

package DSGAME_-TIME_-DO -EVENT-66-65 is new
PSDLSTREAMS.STATE_-VARIABLE(

GAME_-TIME TYPE PKG.GAMETIMETYPE,
GAME TIMETYPEPKG.ZERO);

G-20



package DS_GAME_-TIMECREATEUSEREVENT_69_68 is new
PSDL STREAMS.STATE_-VARIABLE(

GAMETIMETYPEPKG.GAMETIMETYPE,

GAMETIMETYPEPKG.ZERO);

package DS_EVENT_-Q_-CREATE_-USER_-EVENT_-69_-68 is new
PSDLSTREAMS.STATE_-VARIABLE(C

EVENTQUEUE TYPE PKG.EVENTQUEUETYPE,
EVENTQUEUE TYPEPKG.EMPTY);

package DS_EVENT_-Q_-CREATE_-NEW_-EVENTS_-114_-113 is new
PSDLSTREAMS,.STATEVARIABLE(

EVENTQUEUETYPEPKG.EVENTQUEUETYPE,

EVENTQUEUETYPEPKG.EMPTY);

package DS_EVENT_-Q_-DO_-EVENT_-66 -65 is new
PSDLSTREAMS.STATE_-VARIABLE(C

EVENTQUEUETYPEPKG.EVENTQUEUETYPE,

EVENTQUEUETYPEPKG.EMPTY);

end WARRIOR_1_STREAMS;

7. warrior_1_timers.ads

with PSDLTIMERS;
package WARRIOR_1_TIMERS is

-- Timer instantiations
end WARRIOR_1_TIMERS;

8. warriorl_1dynamic-schedulers.ads

package warrior_1_DYNAMICSCHEDULERS is
procedure STARTDYNAMICSCHEDULE;
procedure STOPD5YNAMIC -SCHEDULE;

end warrior_1_DYNAMICSCHEDULERS;,

9. warrior-_1dynamic-schedulers.adb

with warrior_1_DRIVERS; use warrior_-1_DRIVERS;
with PRIORITYDEFINITIONS; use PRIORITYDEFINITIONS;
package body warrior_1_DYNAMICSCHEDULERS is

task type DYNAMICSCHEDULE TYPE is
pragma priority (DYNAMICSCHEDULEPRIORITY);
entry START;

end DYNAMICSCHEDULETYPE;
for DYNAMIC_-SCHEDULE_-TYPE'STORAGE SIZE use 100_000;
DYNAMICSCHEDULE :DYNAMICSCHEDULETYPE;

done :boolean :=false;
procedure STOPDYNAMICSCHEDULE is
begin

done :=true;
end STOPDYNAMICSCHEDULE;

task body DYNAMICSCHEDULE TYPE is
begin-
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accept START;
loop

enternew_plan_75_74 DRIVER;
exit when done;

get y 68_67 DRIVER;
exit when done;

get x 65 64 DRIVER;
exit when done;

getre_30_29_DRIVER;
exit when done;

getst_27 26 DRIVER;
exit when done;

get_userin 21 20 DRIVER;
exit when done;

initial scenario_40_39_DRIVER;
exit when done;

create new events 114 113 DRIVER;
exit when done;

edit_plan 24 23 DRIVER;
exit when done;

create user event 69 68 DRIVER;
exit when done;

jaaws 1211 DRIVER;
exit when done;

postprocessor 6 5 DRIVER;
exit when done;

displayre 37 36 DRIVER;
exit when done;

display st 31 30 DRIVER;
exit when done;

end loop;
end DYNAMICSCHEDULETYPE;

procedure STARTDYNAMICSCHEDULE is
begin

DYNAMIC SCHEDULE.START;
end STARTDYNAMICSCHEDULE;

end warrior_1_DYNAMICSCHEDULERS;

10. warrior_1_static schedulers.ads

package warrior 1 STATICSCHEDULERS is
procedure STARTSTATICSCHEDULE;
procedure STOP STATICSCHEDULE;

end warrior 1 STATIC SCHEDULERS;
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11. warrior_1_static schedulers.adb

with warrior 1 DRIVERS; use warrior 1 DRIVERS;
with PRIORITYDEFINITIONS; use PRIORITYDEFINITIONS;
with PSDLTIMERS; use PSDLTIMERS;
with TEXT 10; use TEXT 10;
package body warrior_1_STATICSCHEDULERS is

task type STATIC SCHEDULE TYPE is
pragma priority (STATICSCHEDULEPRIORITY);
entry START;

end STATIC SCHEDULE TYPE;
for STATICSCHEDULETYPE'STORAGESIZE use 200_000;
STATICSCHEDULE STATICSCHEDULETYPE;

done : boolean false;
procedure STOPSTATICSCHEDULE is
begin

done := true;
end STOPSTATICSCHEDULE;

task body STATICSCHEDULETYPE is
PERIOD : duration;
gui eventmonitor_18_17_STARTTIMEl duration;
gui event monitor_18_17_STOPTIME1 duration;
do event 66 65 START TIME2 duration;
do-event 66 65 STOP TIME2 duration;
gul eventmonitor_18_17_STARTTIME3 duration;
gui event_monitor_18_17_STOPTIME3 duration;
guieventmonitor_18_17_STARTTIME4 duration;
gui event_monitor_18_17_STOPTIME4 duration;
guieventmonitor 18 17 START TIME5 duration;
guievent monitor_18_17 STOP TIME5 duration;
do event 66 65 START TIME6 duration;
do-event 66 65 STOP TIME6 duration;
gui eventmonitor 18 17 START TIME7 duration;
guieventmonitor_18_17 STOP TIME7 duration;
guieventmonitor_18_17_STARTTIME8 duration;
guieventmonitor_18_17_STOPTIME8 duration;
gui eventmonitor_18_17_STARTTIME9 duration;
guievent monitor 18 17_STOPTIME9 duration;
do event 66 65 START TIME10 duration;
do--event 66 65 STOPTIME10 duration;
gul-eventmonitor_18_17_STARTTIME11 duration;
guievent_monitor 18 17 STOP TIME11 duration;
guievent_monitor_18_17_STARTTIME12 duration;
guievent_monitor 18 17 STOP TIME12 :.duration;
guieventmonitor_18_17 START TIME13 duration;
guievent_monitor 18 17 STOP TIME13 duration;
schedule-timer : TIMER := NEW TIMER;

begin
accept START;
PERIOD := TARGET TO HOST(duration( 3.OOOOOE+00));
gui eventmonitor_18_17_STARTTIME1 TARGETTOHOST(

duration( 0.OOOOOE+00));
gui_eventmonitor_18_17_STOPTIME1 TARGETTOHOST(

duration( 5.OOOOOE-02));
do event 66 65 START TIME2 TARGET TO HOST(duration( 5.OOOOOE-02));
do-event_66_65_STOPTIME2 TARGET TO HOST(duration( 1.50000E-01));
gui-_event monitor_18_17_STARTTIME3 TARGETTOHOST(

duration( 3.OOOOOE-01));
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gui event monitor 18 17 STOP TIME3 TARGET TO HOST(
duration( 3.50000E-O1));

gui_event-monitor_18_17_STARTTIME4 TARGETTOHOST(
duration( 6.OOOOOE-O1));

gui_event-monitor_18_17_STOPTIME4 TARGETTOHOST(
duration( 6.50000E-O1));

gui_event-monitor_18_17_STARTTIME5 TARGETTOEOST(
duration( 9.OOOOOE-O1));

gui event monitor 18 17 STOP TIME5 TARGET TO HOST(
duration( 9.50000E-O1));

do event_66_65_STARTTIMEE TARGETTOHOST(duration( 1.05000E+00));
do-event_66_65_STOPTIME6 TARGETTOHOST(duration( 1.15000E+00O));
gui_event-monitor_18_17_STARTTIME7 TARGETTOHOST(

duration( 1.20000E+00));
gui_event-monitor_18_17_STOPTIME7 TARGETTOHOST(

duration( 1.25000E+00));
gui event monitor 18-17 START-TIME8 TARGET TO HOST(

- - - -duration( 1.50000E+00));
gui_event-monitor_18_17_STOPTIME8 TARGETTOHOST(

duration( 1.55000E+00));
gui_event-monitor_18_17_STARTTIME9 TARGETTOHOST(

duration( 1.80000E+00));
gui_event-monitor_18_17_STOPTIME9 TARGETTOHOST(

duration( 1.85000E+00));
do -event_-66_-65_-START_-TIMElO TARGETTOHOST(duration( 2.05000E+00));
do-event_66_65_STOPTIMElO TARGETTOHOST(duration( 2.15000E+00));
gui_event-monitor_18_17_STARTTIMEll TARGETTOHOST(

duration( 2.15000E+00));
gui_event-monitor_18_17_STOPTIMEll TARGETTOHOST(

duration( 2.20000E+00));
gui_event-monitor_18_17_STARTTIME12 TARGETTOHOST(

duration( 2.40000E+00));
gui~event monitor 18-17 STOP-TIME12 TARGET TO HOST(

- - -duration( 2.45000E+00));
gui_event-monitor_18_17_STARTTIME13 TARGETTOHOST(

duration( 2.70000E+00));
gui_event-monitor_18_17_STOPTIME13 TARGETTOHOST(

duration( 2.75000E+00) );
START (schedule timer);
loop

delay(gui event monitor 18 17 START TIMEl
HOSTDURATION(schedule timer));

gui event -monitor_18_17_DRIVER;
if HOSTDURATION(schedule-timer) >

gui_event_monitor_18_17_STOPTIMEl then
PUT_-LINE("timing error from operator gui -event-monitor_18_17");
SUBTRACTHOSTTIMEFROMALLTIMERS (HOSTDURATION(schedule-timer)-

gui event monitor_18_17_STOPTIMEl);
end if;
exit when done;

delay(do -event 66 -65_-STARTTIME2 - HOSTDURATION(schedule-timer));
do event_66_65_DRIVER;_
if HOSTD 'URATION(schedule-timer) > do-event_66 65 STOP TIME2 then

PUT_-LINE("timing error from operator do_event_166_-65");
SUBTRACTHOSTTIME FROM ALLTIMERS (HOSTDURATION(schedule timer)-

do event 66 65 STOP TIME2);
end if;
exit when done;

delay(gui event-monitor_18_17_STARTTIME3 -
HOSTDURATION(schedule-timer));

gui event monitor_18_17_DRIVER;

G-24



if HOSTDURATION(schedule timer) >
gui -event-monitor_18_17_STOP TIME3 then

PUT LINE("timing error from operator gui_event monitor_18_17"1);
SUBTRACTHOSTTIMEFROMALLTIMERS (HOSTDURATIO6N(sched-ule-timer) -

gui-event-monitor_18_17_STOPTIME3);
end if;
exit when done;

delay(gui event monitor_18_17_STARTTIME4
HOSTDURATION(schedule-timer));

gui_event -monitor_-18_-17_DRIVER;
if HOSTDURATION(schedule-timer) >

gui event-monitor_18_17_STOPTIME4 then
PUT_-LINE("timing error from operator gui_event -monitor_-18_-17");
SUBTRACTHOSTTIMEFROM ALL TIMERS (HOSTDURATION(schedýule-timer) -

gui-event monitor 18 17 STOP TIME4);
end if;
exit when done;

delay(gui_event-monitor_18_17_STARTTIME5
HOSTDURATION(schedule-timer));

gui_event monitor_18_17_DRIVER;
if HOSTDURATION(-sche-du-le-timer) >

gui -event-monitor_18_17_STOPTIME5 then
PUT -LINE("timing error from operator gui -event monitor -18_-17") ;
SUBTRACTHOSTTIMEFROMALLTIMERS (HOSTDURATION(schedule-timer) -

gui-event-monitor_18_17_STOPTIME5);
end if;
exit when done;

delay(do_event_-66_-65_-STARTTIME6 - HOSTDURATION(.schedule-timer));
do-event_66_65_DRIVER;
if HOSTDURATION(schedule timer) > do-event 66 65_STOPTIME6 then

PUT LINE("timing error from operator do event_66_65");
SUBTRACTHOSTTIMEFROMALLTIMERS (HOSTDURATION-(schedule-timer) -

do-event_66_65_STOPTIME6);
end if;
exit when done;

delay(gui event-monitor_18_17_STARTTIME7 -
HOSTDURATION(schedule-timer));

gui_event -monitor_-18_-17 1DRIVER;
if HOSTDURATION(schedule-timer) >

gui -event-monitor_18_17_STOPTIME7 then
PUT LINE("timing error from operator gui_event monitor 18_17");
SUBTRACTHOSTTIMEFROMALLTIMERS (HOSTDURATI-ON(sched-ule-timer) -

gui event-monitor_18_17_STOPTIME7);
end if;
exit when done;

delay(gui_event-monitor_18_17_STARTTIMES
HOSTDURATION(schedule-timer));

gui_event -monitor_18_17_DRIVER;.
if HOSTDURATION(schedule-timer) >

gui event-monitor_18_17_STOPTIME8 then
PUT -LINE("timing error from operator gui_event monitor_18_17");
SUBTRACTHOSTTIMEFROMALLTIMERS (HOSTDURATIO5N(sched-ule timer) -

_ gui-event-monitor_18_17_STOPTIMEB);
end if;
exit when done;

delay(gui event-monitor_18_17_STARTTIME9-
HOSTDURATION(schedule timer));
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gui event -monitor 18 17 DRIVER;
if HOSTDURATION (schedule-timer) >

.gui -event-monitor_18_17_STOPTIME9 then
PUTLINE ("timing error from operator gui_event-monitor_18_17")
SUBTRACTHOSTTIMEFROMALLTIMERS (HOSTDURATION (schedule-timer)

_ _ gui_event-monitor_18_17_STOPTIME 9);
end if;
exit when done;

delay (do event_66_65_STARTTIMElO - HOSTDURATION(schedule-timer));
do event_66_65_DRIVER;
if HOSTYDURATION(schedule-timer) > do-event_66 65 STOP TIMElO then

PUT_-LINE("timing error from operator do_event_66_65");
SUBTRACTHOSTTIME FROM ALLTIMERS (HOSTDURATION (schedule-timer)-

do-event_66_65_STOP TIMElO);
end if;
exit when done;

delay(gui event-monitor_18_17_STARTTIMEll
HOSTDURATION(schedule-timer));

gui event -monitor_18_17_DRIVER;
if HOSTDURATION (schedule-timer) >

gui_event_monitor_18_17_STOPTIMEll then
PUT-LINE ("timing error from operator gui event monitor 18 17");-
SUBTRACTHOSTTIMEFROMALLTIMERS (HOSTDURATION (schedule-timer)-

gui event-monitor_18.17_STOPTIMEll);
end if;
exit when done;

delay(gui event-monitor_18_17_STARTTIME12-
HOSTDURATION(schedule-timer));

gui event -monitor_18_17_DRIVER;
if HOSTDURATION(schedule-timer) >

gui event monitor 18 17 STOP TIME12 then
PUTLINE ("timing error from operator gui event-m onitor_18_17");
SUBTRACTHOSTTIMEFROMALLTIMERS (HOSTDURATION (schedule-timer) -

gui_event monitor 18 17 STOP TIME12);
end if;
exit when done;

delay(gui event-monitor_18_17_STARTTIME13 -
HOSTDURATION(schedule-timer));

gui event monitor_18_17_DRIVER;
if HOSTDURATION(schedule-timer) >

gui_event_monitor_18_17_STOPTIME13 then
PUT_-LINE("timing error from operator gui event-monitor_18_17");
SUBTRACTHOSTTIME FROM ALLTIMERS (HOSTDURATION (schedule-timer)-

gui event monitor_18_17_STOPTIME13);
end if;
exit when done;

delay(PERIOD - HOST_-DURATION(schedule timer));
RESET (schedule-timer);

end loop;
end STATICSCHEDULETYPE;

procedure STARTSTATICSCHEDULE is
begin

STATICSCHEDULE. START;
end STARTSTATICSCHEDULE;

end warrior 1 STATICSCHEDULERS;
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12. warrior-eventmonitor-taskpkg.ads

-- The wrapper task to provide mutual exclusion
-- for calls from the prototype to TAE.

with PRIORITY DEFINITIONS; use PRIORITY DEFINITIONS;
with statistics type_pkg; use statistics_type_pkg;
with locationtypepkg; use locationtype_pkg;

package warriorevent_monitor taskpkg is
task warrior event monitor-task is

pragma priority (BUFFERPRIORITY);
entry eventmonitorentry;
entry displayst_31_entry(statistics: statisticstype);
entry display re 37 entry (replay: location-type);
entry end-task;

end warrior-eventmonitor task;
end warrior_event monitortaskpkg;

13. warrioreventmonitor-taskpkg.adb

-- The wrapper task to provide mutual exclusion
-- for calls from the prototype to TAE.

with generatedtae_eventmonitorpkg;
with panel_gui_3;

with text io;
package body warriorevent-monitor_taskpkg is

task body warrior event monitor-task is
done : boolean := false;

begin
panel_gui_3.initialize_gui;
loop

select
accept eventmonitorentry do
if not done then

generatedtaeeventmonitor_pkg.generatedtaeeventmonitor;
end if;

end eventmonitorentry;
or

accept displayst_31_entry(statistics: statisticstype) do
if not done then

panelgui_3.displayst_31(statistics);
end if;

end display st_31_entry;
or

accept displayre_37_entry(replay: location-type) do
if not done then

panel_gui_3.displayre_37(replay);
end if;

end displayre_37_entry;
or

accept end task do
raise ProgramError;

end end task;
end select;

end loop;

end warrior event-monitor task;
end warrior event monitor task_pkg;

G-27



14. create-new-events ll4_pkg.ads

with game time~type_pkg; use game_time_type_pkg;
with event_queue_type pkg; use event_queue_type_pkg;
with scenario type_pkg; use scenario type_pkg;

package create_new-events_114_pkg is

procedure create new events_114( game time: i n game time type;
event_q: in out event queue_type;
scenario: in scenario-type )

end create-new-events_114_pkg;

15. create-new-events ll4_pkg.adb

with simulation -objectPkg; USE Simulation ObjectPkg;
with event_type_ýpkg; USE event_type pkg;
with event_type_pkg.move~pkg; use event_type pkg.move_pkg;
with text-io;

package body create -new-events_114_pkg is
procedure create new events_114( game_time: in game_time_type;

event~q: in out event queue type;
scenario: in scenario-type ) is

Event :EventType_Ptr;
Object_Ptr :Simulation_Object_Ptr;

begin -

ObjectPtr := Get_-Unit ( Scenario ) -Just one unit in this version
if Can move(ObjectPtr.all) and -- Just one kind of initial event

not GetIsSchediuled(ObjectPtr.all)
then

-- since this is currently the only type of event, move
Event := event_type_ýpkg.move~pkg.Construct Event (ObjectPtr,

Game-Time )
Schedule_-Event( Event, EventQ )
Set -Is_-Scheduled(Object Ptr.all, true);

end if;
end create-new-events -114;

end create-new-events_114_pkg;
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16. create user-event_69_pkg.ads

with gametimetype_pkg; use game_time_type_pkg;
with event~queue_type_pkg; use event_queuetypepkg;
with userinteraction_type_pkg; use userinteraction-typepkg;

package create user event 69 pkg is

procedure createuserevent_69( game_time: in game_time_type;
eventq: in out event_queue_type;

userinteraction: in user-interactiontype );
end createuserevent 69 pkg;

17. createuser-event_69_pkg.adb

WITH SimulationObject_Pkg; USE SimulationObject_Pkg;
WITH EventTypePkg; USE EventTypePkg;
with eventtypepkg.end-simpkg; use event_typepkg.end-simpkg;

package body createuserevent_69_pkg is

procedure createuser-event_69( gametime: in gametimetype;
eventq: in out event_queue_type;

userinteraction: in userinteraction type ) is

Event : Event Type_Ptr;
Object_Ptr : SimulationObject_Ptr := NULL;

begin --

if UserInteraction = stopsimulation then
-- Only one kind of user interaction in this version.
Event := event_type_pkg.endsimpkg.ConstructEvent( Object_Ptr,

GameTime );
ScheduleEvent( Event, event_q );

end if;

end create user event_69;
end createuser_event_69_pkg;

18. delimiterpkg.ads

package delimiter_pkg is
type delimiterarray is array (character) of boolean;
function initializedelimiter-array return delimiterarray;

end delimiter_pkg;

19. delimiterpkg.adb

package body delimiterpkg is
function initialize delimiter-array return delimiterarray is
begin

return (' ' I ascii.ht I ascii.cr I ascii.lf => true, others => false);
end initialize delimiter array;

end delimiter_pkg,
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20. display re-37pkg.ads

with location -type~pkg; use location-type pkg;
package display_re_37_pkg is

procedure display_re_37 (replay: location_type);
end display_re_37_pkg;

21. display re-37pkg.adb

with warrior-event-monitor-task-pkg;
.use warrior-event -monitor -task pkg;

package body display_re_37_ýpkg is
procedure display_re_37(replay: location_type) is
begin

warrior -event monitor task.display_re_37_entry~replay);
end display_re_37;

end display_re_37_pkg;

22. display st3lpkg.ads

with statistics -type pkg; use statistics_type~pkg;
package display_st_31_pkg is

procedure display_st_31(statistics: statistics-type);
end display~st_3lpkg;

23. display st_31pkg.adb

with warrior-event-monitor-task_pkg;
use warrior-event -monitor -task pkg;

package body display_st_31_pkg is
procedure display_st_31(statistics: statistics-type) is
begin
warrior -event-monitor-task.displayý_st_3lentry(statistics);

end display_st_31;
end display_st_31_ýpkg;

24. do-event 66_pkg.ads

with game_time_type_pkg; use game_time_type_ýpkg;
with event_queue_type_pkg; use event queue type pkg;
with warrior 1 instantiations; use warrior 1_instantiations;
with warrior_1_exceptions; use warrior 1_exceptions;

package do event 66_pkg is

procedure do-event_6EC game-time: in out game_time_type;
simulation-history: in out event-type_sequence;

event~q: in out event_queue type )
end do event_66_pkg;
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25. doevent_66_pkg.adb

with simulation object_pkg; use simulation objectpkg;
with event_typepkg; use eventtypepkg;
with event_typepkg.move_pkg; use eventtype_pkg.move_pkg;
with event_typepkg.end-simpkg; use eventtypepkg.endsim_pkg;

package body doevent_66 pkg is

procedure do event_66( game-time: in out game_timetype;
simulationhistory: in out eventtypesequence;
eventq: in out event_queue_type ) is

Next Time GameTimeType;
Event EventTypePtr;

begin --

Get Next Event( Event, event_q ); -- get event from event queue
Next Time := ExecuteEvent( Event.ALL ); -- execute event and get next

-- execution time
GameTime := GetEventTime( Event.ALL ); -- update game time to time of

-- event
SimulationHistory := Add( Copy_Event( Event.ALL ), SimulationHistory );
if Next Time /= NEVER then

Set EventTime( Event.ALL, Next Time );
ScheduleEvent( Event, eventq ;

end if;

end do event 66;
end do_event_66_pkg;

26. editLplan 24_pkg.ads

with scenario_type_pkg; use scenario typepkg;
with warrior 1 instantiations; use warrior_1_instantiations;
with warrior_1_exceptions; use warriorlexceptions;

package edit_plan_24_pkg is

procedure edit_plan_24( newplanentered: in boolean;
newy: in float;
new x: in float;

scenario: in out scenariotype );
end editplan_24_pkg;

27. editplan 24_pkg.adb

with LocationType_pkg; use LocationType_pkg;
with SimulationObject_Pkg; use SimulationObject_Pkg;

package body edit_plan_24_pkg is

procedure edit plan_24( new_planentered: in boolean;
new-y: in float;
new x: in float;

scenario: in out scenariotype ) is

unit: SimulationObject_Ptr;
destination: LocationType;

G-31



begin -

destination To -Location(new x, new-y);
unit :=get unit(scenario);
SetDestination(unit.all, destination);

end edit.Lplan_24;
end edit_plan_24_-pkg;

28. enter new~plan 75p kg.ads

package enter -new_plan_75_pkg is
procedure enter_new_plan_75(new -plan-entered out boolean);
procedure record-input (new-plan-entered in boolean);
function has new -input return boolean;

-- True if f a user input has arrived
-- since the last time this bubble was executed.

end enter-newý_plan_75_pkg;

29. enter-new~plan_75_pkg.adb

with psdl_streams; use psdl -streams;
package body enter-new_plan 75_pkg is

package new-plan -entered buffer is new
sampled buffer (boolean);

use new_plan-entered-buffer;

procedure enter new_plan_75 (new_plan entered out boolean) is
begin

-- Get the value from new_plan_entered-buffer
buffer.read(new_plan_entered);

end enter-new-plan_75;

procedure record input (new plan entered :in boolean) is
begin

-- Save the value in new_plan_entered buffer
buffer.write (new plan entered);

end record_input;

function has-new_input return boolean is
begin

-- Check status of new_plan_entered-buffer
return new data;

end has-new-input;

end enter_new_plan_75_pkg;

30. event_queue typeypkg.ads

WITH sorted list pkg;
WITH EventTypePkg; use EventTypePkg;

package Event_Queue TypeFkg is

type EventQueue_Type is private;

PROCEDURE Schedule-Event (Event IN EventType_Ptr;

EventQ IN OUT Event_Queue Type);

PROCEDURE GetNext Event (Event out Event -Type_Ptr;
EventQ IN OUT EventQueue_Type);
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FUNCTION Is-Empty(Event_Q : IN EventQueue_Type) RETURN BOOLEAN;

FUNCTION Empty RETURN EventQueue_Type;

private
package e-q_pkg is new sortedlist_pkg (element_type => Event_TypePtr,"<, => ,,<,,);

type EventQueueType is new e_q_pkg.sortedlist;

end EventQueueTypePkg;

31. event queue typepkg.adb

with eventtype_pkg.move_pkg; use eventtype_pkg.movepkg;
with eventtype_pkg.endsim_pkg; use event_type_pkg.endsimpkg;
with ada.textio;

package body Event_QueueTypePkg is

PROCEDURE Schedule Event
(Event IN EventType_Ptr;
EventQ IN OUT EventQueueType) is

begin
add(EventQ, Event);

end ScheduleEvent;

PROCEDURE Get Next Event
(Event out EventType_Ptr;
EventQ IN OUT EventQueueType) is

begin
getsmallest(EventQ, Event);

end GetNextEvent;

FUNCTION IsEmpty(Event_Q : IN EventQueueType) RETURN BOOLEAN is
begin

return e_q_pkg.isempty(e_q_pkg.sortedlist(EventQ));
end Is Empty;

FUNCTION Empty RETURN EventQueueType is
begin

return EventQueueType(eqpkg.empty);
end Empty;

end Event_QueueTypePkg;

32. event typepkg.ads

FileName: Event_Type_Pkg.ads
Author: Julian Williams

-- Date: 10 October 1998
-- Project: Janus/Warrior Combat Simulation for CAPS
-- Compiler: ObjectAda for Windows Ver. 7.1.1 (Professional)
-- Description: This package describes basic functions and procedures
-- I involving event types in the Warrior Combat Simulation
-- I model.
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WITH SimulationObject_Pkg; USE Simulation_ObjectPkg;

WITH GameTimeType_Pkg; USE Game_Time_Type_pkg;

PACKAGE EventType_Pkg IS

TYPE EventAction_Type IS ( MoveUpdateObj, EndSimulation );

TYPE EventType IS ABSTRACT TAGGED PRIVATE;
TYPE EventType_Ptr IS ACCESS ALL EventType'Class;

--I FUNCTION Get Event Time
-- i Pre: An unexecuted event exsist.
-- i Post: Start time for the event is-returned.

FUNCTION GetEventTime (Event: IN EventType'Class)
RETURN GameTimeType;

-- I PROCEDURE Set Event Time
--I Pre:

Post:

PROCEDURE SetEventTime (Event: IN OUT Event_Type'Class;
Time: IN GameTime_Type);

-- I FUNCTION Get_Object
--I Pre: An event exist.
-- I Post: The object designated within the event is returned.

FUNCTION Get_Object (Event: IN Event_Type'Class)
RETURN Simulation_ObjectPtr;

FUNCTION Get Action
Pre: An event exist.

--I Post: The action on the object in the event is returned.

FUNCTION Get-Action (Event: IN EventType'Class)
RETURN EventAction_Type;

-- I FUNCTION "<"

--- Pre: Two event types exist.
--I Post: The least valued event is returned.

FUNCTION "<" (Left, Right: IN Event_TypePtr) RETURN Boolean;

-- I FUNCTION Execute Event
--I Pre: A move event has been extracted from the event queue

and needs to be executed.
-- [ Post: Move event is executed and time executed is returned.
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FUNCTION ExecuteEvent (Event: IN EventType)
ETURN GameTimeType;

-- i PROCEDURE Copy-Event
-- i Pre: An move event exist.
--- Post: The move event is copied and a pointer to the copy is

returned.

FUNCTION Copy-Event (Event: IN Event_Type)
RETURN Event_Type_Ptr;

PRIVATE
TYPE Event-Type IS ABSTRACT TAGGED

RECORD
Action : EventAction_Type; -- desired action

-- to be performed
Object_Ptr : SimulationObjectPtr := NULL; -- pointer to

-- simulation
-- object

Time : GameTimeType; -- time to start

-- event action
END RECORD;

END Event_TypePkg;

33. eventtypepkg.adb

-- FileName: Event_TypePkg.adb
-- Author: Julian Williams
-- Date: 10 October 1998
-- Project: Janus/Warrior Combat Simulation for CAPS
-- I Compiler: ObjectAda for Windows Ver. 7.1.1 (Professional)
-- Description.: This package describes basic functions and procedures
-- I involving event types in the Warrior Combat Simulation
-- I model.

with ada.text io;
PACKAGE BODY EventTypePkg IS

--I FUNCTION Get EventTime
-- I Pre: An unexecuted event exsist.
-- I Post: Start time for the event is returned.

FUNCTION GetEventTime (Event: IN EventType'Class)
RETURN GameTimeType IS

BEGIN -- Get EventTime
RETURN Event.Time;

END GetEvent'Time;

-- I PROCEDURE SetEvent Time
-- I Pre:
-- I Post:
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PROCEDURE SetEventTime (Event: IN OUT Event_Type'Class;
Time: IN GameTimeType) IS

BEGIN -- Set Event Time
Event.Time := Time;

END SetEventTime;

--I FUNCTION GetObject
Pre: An event exist.

-- I Post: The object designated within the event is returned.

FUNCTION Get_Object (Event: IN Event_Type'Class)
RETURN SimulationObject_Ptr IS

BEGIN -- GetObject
RETURN Event.ObjectPtr;

END Get_Object;

--I FUNCTION Get Action
--I Pre: An event exist.
--I Post: The action on the object in the event is returned.

FUNCTION GetAction (Event: IN EventType'Class)
RETURN EventActionType IS

BEGIN -- Get Action
RETURN Event.Action;

END Get Action;

--I FUNCTION "<"
--I Pre: Two event types exist.
--I Post: The least valued event is returned.

FUNCTION "<" (Left, Right: IN Event_Type_Ptr) RETURN Boolean IS
Reply : Boolean;

BEGIN -- "<"
IF Left.ALL.Time < Right.ALL.Time THEN

Reply := True;
ELSIF Left.ALL.Time > Right.ALL.Time THEN

Reply := False;
ELSE

Reply := ( Left.ALL.Action < Right.ALL.Action );
END IF;

RETURN Reply;
END "V<"1;

-- I FUNCTION Execute Event
-- I Pre: A move event has been extracted from the event queue
-- I and needs to be executed.
--I Post: Move event is executed and time executed is returned.

FUNCTION Execute-Event (Event: IN Event-Type)
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RETURN GameTime_Type IS
begin --

ada.text io.putline("In the base execute event routine.");
return 100;

end execute-event;

-- I PROCEDURE Copy_Event
-- I Pre: An move event exist.
-- I Post: The move event is copied and a pointer to the copy is
-- I returned.

FUNCTION Copy_Event (Event: IN Event_Type) RETURN Event_Type_Ptr IS
begin --

ada.textio.put_line("In the base copy routine");
return null;

end copy-event;

END Event_TypePkg;

34. event typepkg-end simpkg.ads

--I FileName: Event TypePkg.EndSimPkg.ads
--I Author: Julian Williams
--I Date: 10 October 1998
--I Project: Janus/Warrior Combat Simulation for CAPS
--I Compiler: ObjectAda for Windows Ver. 7.1.1 (Professional)
-- Description: This package describes basic functions and procedures
--I involving event types in the Warrior Combat Simulation model.

PACKAGE EventType_Pkg.EndSimPkg IS

TYPE EndSimEventType IS NEW Event-Type WITH PRIVATE;

-- I FUNCTION ExecuteEvent
-- I Pre: An end simulation event has been extracted from the event
-- I queue and needs to be executed.
-- i Post: End Simulation is executed and time executed is returned.

FUNCTION ExecuteEvent (Event: IN EndSimEventType)
RETURN GameTimeType;

-- I PROCEDURE Construct Event
-- I Pre: No event exist.
-- I Post: A move event is constructed and the event is returned.

FUNCTION ConstructEvent (Object_Ptr: IN SimulationObjectPtr;
Time: IN GameTimeType)
RETURN EventTypePtr;

-- I PROCEDURE Copy_Event
-- I Pre: An event exist.
-- i Post: The event is copied and the copy is returned.

FUNCTION Copy_Event (Event: IN EndSimEventType) RETURN EventTypePtr;
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PRIVATE
TYPE End Sim EventType IS NEW Event-Type WITH NULL RECORD;

END EventTypePkg.EndSimPkg;

35. eventtypepkg-end_simpkg.adb

-- FileName: EventTypePkg.EndSimPkg.adb
Author: Julian Williams

-- Date: 10 October 1998
-- Project: Janus/Warrior Combat Simulation for CAPS
-- Compiler: ObjectAda for Windows Ver. 7.1.1 (Professional)
-- Description: This package describes basic functions and procedures
involving
-- I event types in the Warrior Combat Simulation model.

WITH Warrior 1 Static Schedulers; USE Warrior 1 Static Schedulers;
WITH Warrior_1_DynamicSchedulers; USE Warrior_1_DynamicSchedulers;
WITH PanelGui_3.;
WITH warrior_event_monitortaskpkg;

PACKAGE BODY EventTypePkg.EndSimPkg IS

-- I FUNCTION Execute Event
-- i Pre: An end simulation event has been extracted from the event
-- I queue and needs to be executed.
-- I Post: End simulation is executed and time executed is returned.

FUNCTION ExecuteEvent (Event: IN EndSimEventType)
RETURN GameTimeType IS

Time : GameTime_Type := Event.Time;
BEGIN -- Execute Event

Stop_StaticSchedule;
StopDynamic_ Schedule;
PanelGui_3.EndSimulation;
warrior_event monitortask_pkg.warrioreventmonitortask.endtask;
RETURN Time;

END ExecuteEvent;

-- I PROCEDURE Construct Event
--I Pre: No event exist.
-- I Post: A move event is constructed and the event is returned.

FUNCTION Construct-Event (Object_Ptr: IN Simulation_ObjectPtr;
Time: IN Game Time Type)
RETURN EventTypePtr IS

Event: EventType_Ptr;

BEGIN --
Event := NEW EndSimEvent_Type' (Action => EndSimulation,

ObjectPtr => Object_Ptr,
Time => Time);

RETURN Event;

END ConstructEvent;

-- I PROCEDURE Copy_Event
-- I Pre: An event exist.
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--I Post: The event is copied and the copy is returned.

FUNCTION Copy_Event (Event: IN EndSimEventType) RETURN Event_Type_Ptr IS
Copy: EventType_Ptr;

BEGIN -- Copy_Event
Copy := ConstructEvent( Get_Object( Event , GetEventTime( Event );

RETURN Copy;
END Copy_Event;

END Event_Type_Pkg.EndSimPkg;

36. eventtypepkg-movepkg.ads

-- I FileName: Event_Type_Pkg.Move_Pkg.ads
--- Author: Julian Williams
-- I Date: 10 October 1998
-- i Project: Janus/Warrior Combat Simulation for CAPS
-- I Compiler: ObjectAda for Windows Ver. 7.1.1 (Professional)
-- I Description: This package describes basic functions and procedures
-- I involving event types in the Warrior Combat Simulation model.

PACKAGE Event_Type_Pkg.Move_Pkg IS

TYPE MoveEventType IS NEW Event_Type WITH PRIVATE;

-- I FUNCTION Execute Event
-- I Pre: A move event has been extracted from the event queue and needs
-- i to be executed.

Post: Move event is executed and time executed is returned.

FUNCTION ExecuteEvent (Event: IN MoveEventType) RETURN GameTimeType;

--I PROCEDURE Construct Event
-- I Pre: No event exist.
-- I Post: A move event is constructed and the event is returned.

FUNCTION ConstructEvent (ObjectPtr: IN Simulation_Object_Ptr;
Time: IN GameTime_Type)
RETURN EventType_Ptr;

-- I PROCEDURE Copy_Event
Pre: An move event exist.

-- I Post: The move event is copied and a pointer to the copy is
returned.

FUNCTION CopyEvent (Event: IN MoveEvent_Type) RETURN Event_Type_Ptr;

PRIVATE

TYPE MoveEventType IS NEW EventType WITH NULL RECORD;

END Event_TypePkg.Move_Pkg;
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37. eventypepkg-movepkg.adb

-- FileName: Event_TypePkg.MovePkg.adb
-- Author: Julian Williams
-- Date: 10 October 1998
-- Project: Janus/Warrior Combat Simulation for CAPS
-- Compiler: ObjectAda for Windows Ver. 7.1.1 (Professional)
-- Description: This package describes basic functions and procedures
-- I involving event types in the Warrior Combat Simulation
-- I model.

PACKAGE BODY Event_Type_Pkg.Move_Pkg IS

--I FUNCTION Execute Event
-- I Pre: An move event has been extracted from the event queue
-- I and needs to be executed.
-- I Post: Move event is executed and time executed is returned.

FUNCTION Execute-Event (Event: IN MoveEventType)
RETURN GameTime_Type IS

Time: GameTimeType;
BEGIN -- Execute Event

Time :=GetEventTime(Event);
MoveUpdateObj( GetObject(Event).ALL, Time );
RETURN Time;

END Execute Event;

--I PROCEDURE Construct Event
-- I Pre: No event exist.
--- Post: A move event is constructed and the event is returned.

FUNCTION Construct-Event (ObjectPtr: IN SimulationObjectPtr;
Time: IN GameTimeType)
RETURN EventTypePtr IS

Event: Event_Type_Ptr;

BEGIN --
Event := NEW MoveEventType' (Action => MoveUpdateObj,

ObjectPtr => Object_Ptr,
Time => Time);

RETURN Event;
END ConstructEvent;

--I PROCEDURE Copy_Event
-- i Pre: An event exist.
--I Post: The event is copied and the copy is returned.

FUNCTION Copy_Event (Event: IN Move-EventType)
RETURN EventTypePtr IS

Copy: Event_Type_Ptr;
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BEGIN -- Copy_Event

IF Get_Object( Event ) =NULL THEN
Copy :=ConstructEvent( CopyObj( Get_Object(Event).ALL )

GetEventTime ( Event ))
ELSE

Copy Construct-Event( NULL, Get Event Time (Event) )
END IF;
RETURN Copy;

END Copy-Event;

END Event_Type_Pkg.Move_Pkg;

38. game time type~pkg.ads

package game_time_type_pkg is
subtype game_time_type is integer range -1 integer'last;

never: constant game_time_type := -1;

function zero return game_time type;

end game-time_type_pkg;

39. game time tpe~pkg.adb

package body game_time_type_ýpkg is

function zero return game-time_type is
begin

return game time_type (0);
end zero;

end game_time_typ~e_ýpkg;

40. generated-tae-event monitor~pkg.ads

with Interfaces. C;
use Interfaces.C;

with linker_options-pragma_pkg;

package generated-tae_event-monitor_pkg is
procedure generated -tae-event-monitor;
pragma Import(C, generated tae event monitor,

",generated-tae event monitor");

end generated tae event-monitor_pkg;

41. get_re_3Qpkg.ads

with replay_request_type pkg; use replay_request type pkg;
package get_re_30_pkg is

procedure get re_30(replay request : out replay_request type);
procedure record -input(repliay request : in replay request_type);
function has_new_input return boolean;

-- True iff a user input has arrived
-- since the last time this bubble was executed.

end get_*re_30_pkg;
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42. get-re_3Opkg.adb

with psdl_streams; use psdl-streams;
package body get_re_30_pkg is

package replay_request_buffer is new
sampled -buffer(replay request_type);

use replay_request-buffer;

procedure get_re_30 (replay_request :out replay request type) is
begin

-- Get the value from replay request buffer
buffer. read(replay request);

end get_re_30;

procedure record_input(replay_request in replay request_type) is
begin

-- Save the value in replay_request buffer
buffer.write (replay request);

end record-input;

function has-new-input return boolean is
begin

-- Check status of replay_request-buffer
return new-data;

end has-new_input;
end get_re_30_pkg;

43. get st-27_pkg.ads

with statistics request_type_pkg; use statistics-request_type_pkg;
package get_st_2 -7_pkg is

procedure get -st 27(statistics request :out statistics_request_type);.
procedure record -input (statistics_request :in statistics_requi~st_type);
function has-new -input return boolean;

-- True if f a user input has arrived
-- since the last time this bubble was executed.

end get_st_27_pkg;

44. get st-27p~kg.adb

with psdl_streams; use psdl -streams;
package body get st_27_pkg is

package statistics request -buffer is new
sampled -buffer(statistics~request~type);

use statistics request-buffer;

procedure get st 27 (statistics request :out statistics request type) is
begin

-- Get the value from statistics -request-buffer
buffer.read(statistics-request);

end get_st_27;

procedure record-input (statistics request :in statistics_request type) is
begin

-- Save the value in statistics request buffer
buffer.write (statistics-request);

end record-input;

function has-new-input return boolean is
begin

-- Check status of statistics request buffer

G-42



return new-data;
end hasnew input;

end getst_27_pkg;

45. get user in 21_pkg.ads

with userinteraction_type_pkg; use userinteractiontype_pkg;
package getuserin 21 pkg is

procedure get user_in_21(userinteraction : out userinteraction type);
procedure recordinput(user_interaction in userinteraction type);
function hasnewinput return boolean;

-- True iff a user input has arrived
-- since the last time this bubble was executed.

end getuser in_21_pkg;

46. get user in_21_pkg.adb

with psdl_streams; use psdlstreams;
package body get_userin_21_pkg is

package user interaction buffer is new
sampledbuffer(user interactiontype);

use user interaction buffer;

procedure getuser in_21(userinteraction out user interaction type) is
begin

-- Get the value from user interaction buffer
buffer.read(userinteraction);

end get user in_21;

procedure recordinput(user_interaction in user interaction type) is
begin

-- Save the value in user interaction buffer
buffer.write(userinteraction);

end recordinput;

function has new-input return boolean is
begin

-- Check status of user interaction buffer
return new data;

end hasnew-input;
end getuser in_21_pkg;

47. get x 65_pkg.ads

package get x 65_pkg is
procedure get x 65(new x : out float);
procedure record_input(newx : in float);
function hasnewinput return boolean;

-- True iff a user input has arrived
-- since the last time this bubble was executed.

end get x_65_pkg;

48. get_x_65_pkg.adb

with psdl_streams; use psdlstreams;
package body get x 65_pkg is

package new x buffer is new
sampledbuffer(float);

use new-x buffer;
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procedure get_x_65(new x : out float) is
begin

-- Get the value from new x buffer
buffer.read(newx);

end get x_65;

procedure recordinput(new-x : in float) is
begin

-- Save the value in new x buffer
buffer.write(newx);

end record_input;

function hasnewinput return boolean is
begin

-- Check status of new x buffer
return new data;

end has_new_input;
end get_x_65_pkg;

49. get_y_68_pkg.ads

package get_y_68_pkg is
procedure get_y_68(newy : out float);
procedure recordinput(newy : in float);
function hasnewinput return boolean;

-- True if f a user input has arrived
-- since the last time this bubble was executed.

end get_y_68_pkg;

50. get_y_68_pkg.adb

with psdl_streams; use psdlstreams;
package body get_y_68_pkg is

package newy_buffer is new
sampledbuffer(float);

use new_y~buffer;

procedure get_y_68(newy : out float) is
begin

-- Get the value from newy_buffer
buffer.read(new-y);

end get y_68;

procedure recordinput(new-y : in float) is
begin

-- Save the value in new y-buffer
buffer.write(newy);

end recordinput;

function hasnewinput return boolean is
begin

-- Check status of new y buffer
return new-data;

end hasnew input;
end get_y_68_pkg;

51. gui eventmonitor 18 pkg.ads

package gui_event monitor 18_pkg is
procedure gui_event monitor18;

end guievent-monitor_18_pkg;
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52. gui_event-monitor l8_pkg.adb

with warrior-event-monitor-task_pkg;
use warrior-event-monitor-task pkg;

package body gui_event-monitor_18_pkg is
procedure gui_event-monitor_18 is
begin

warrior -event-monitor task.event-monitor entry;
.end gui -event-monitor_18;

end gui event-monitor_18 pkg;

53. initial scenario_40~k~d

with scenario type pkg; use scenario_type_pkg;
package initial -scenario_40_pkg is
procedure initial scenario 40 (scenario :out scenario type;

first-time :in out boolean);
end initial-scenario_40_pkg;

54. initial-scenario_40_pkg.adb

package body initial -scenario_-40_pkg is
procedure initial scenario_40 (scenario : out scenario_type;

first-time :in out boolean) is
begin

initialize-scenario(scenario);
first time :=false;

end initial scenario_40;
end initial scenario-40~pkg;

55. jaaws-1lpkg.ads

with replay request type pkg; use replay request type pkg;
with location -type_pkg; use location -type pkg;
with warrior -1 -instantiations; use warrior_1_instantiations;
with warrior 1 exceptions; use warrior_1_exceptions;

package jaaws_12_pkg is

procedure jaaws12(
simulation -history: in event type sequence;
replay-request: in out replay request type;
replay_position: in out integer;
replay: out location type )

end jaaws_12_pkg;

56. jaaws-1lpkg.adb

with simulation -object pkg; use simulation_object_pkg;
with event_type_pkg; use event type pkg;

package body jaaws_12_pkg is

procedure jaaws_12(
simulation -history: in event_type_sequence;
replay_request: in out replay request type;
replay_position: in out integer;
replay: out location type ) is

-- Precondition: not is -empty(simulation -history)
-- Precondition: 1 <= replay_position <= length (simulation-history)
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i: integer;
e: event_type ptr;
o: simulation~object_ptr;

begin
-- replay-position = previous snapshot location or 1
-- Set replay to the previous snapshot.

e :=fetch(simulation history, replay position);
if get_action(e.all) =MoveUpdateObj then

o :=get_object (e.all);
replay := get_location(o.all);

else -- the previous position is not at a move event
replay :=origin;

end if;

-- Set i to the tentative new replay position
if replay-request =on then -- reset to the beginning

replay request :=off;

-- e fetch(simulation history, i);
-- o get_object(e.all);
replay := get location(o.all);

-- replay_ position:=i
elsif replay position < length(simulation history) then

i. replay position + 1;
else i replay position; -- Already at the end, stay there.
end if;

-- Advance i to the location of the next move event if there is one.
-- Invariant: 1 <= i <= length(simulation-history)

e := fetch(simulation history, i);
while get action(e.all) /= MovetipdateObj loop

if i < length(simulation history) then
i i + 1;
e fetch(simulation history, i);

else -- There is no next move event, stay at the previous position.
-- i is at the last simulation history event and it is not
-- a MoveUpdateObj event, so do nothing
-- replay position maintains the old value
-- replay maintains either old value or origin

return;
end if;

end loop;
-- i is at a new MoveUpdateObj event position
o :=get_object(e.all);
replay := get -location(o.all);
replay-position := i

end jaaws_12;
end jaaws_12_pkg;

57. linker-options~pragma~pkg.ads

package linker_options_pragma pkg is
pragma Linker_Options('warrior -tae.c");
pragma Linker_Options("warrior_pan gui_3.c");
pragma Linker_Options("warrior -creat -init.c");
pragma LinkerOptions("warrior mnit-ýpan.c");
pragna. Linker_Options ("-I/local/tae/include");
pragma LinkerOptions C"/local/tae/lib/sun4/libwpt.a");
pragma Linker_Options ('/local/tae/Xtae/lib/sun4/libXtae.a');
pragma Linker_Options ("/local/tae/Xtae/lib/sun4/libddo-a");
pragma Linker_Options ("/local/tae/lib/sun4/libwmw.a");

G-46



pragma Linker_Options ("/local/tae/Xtae/lib/sun4/libIV.a");
pragma LinkerOptions ("/local/tae/Xtae/lib/sun4/libxterm.a");
pragma LinkerOptions("/usr/lib/libXm.a");
pragma Linker_Options("/usr/lib/libXt.a");
pragma Linker_Options("/usr/lib/libXmu.a");
pragma Linker.Options("/usr/lib/libXext.a");
pragma LinkerOptions("/usr/lib/libXll.a");
pragma Linker_Options("/local/tae/lib/sun4/libtaec.a");
pragma Linker_Options ("/local/tae/lib/sun4/libtae.a");
pragma LinkerOptions("/usr/lib/libtermlib.a");
pragma Linker_Options("/usr/lib/libm.a");
pragma Linker_Options("/usr/local/lib/libcxx.a");

end linkeroptions pragma_pkg;

58. locafiontypepkg.ads

package locationtypepkg is

type LocationType is record
X Float := 0.0;
Y : Float := 0.0;
Z : Float 0.0;

end record;

FUNCTION "+" (Ll,L2 : Location-Type) RETURN Location-Type;

FUNCTION ... (Ll,L2 Location-Type) RETURN Location-Type;

FUNCTION "*" (C : Float; L : LocationType) RETURN Location-Type;

FUNCTION Length (L : Location-Type) RETURN Float;

FUNCTION "=" (Ll,L2 : Location-Type) RETURN Boolean;

FUNCTION Get_X (L : Location-Type) RETURN Float;

FUNCTION GetY (L LocationType) RETURN Float;

FUNCTION Origin RETURN Location-Type;

FUNCTION To Location(X, Y: Float) RETURN Location-Type;
end locationtypepkg;

59. locationtype pkg.adb

-- File Name: LocationTypePkg.Adb

WITH Ada.Numerics.Elementary_Functions; -- Used for Square Root
USE Ada.Numerics.ElementaryFunctions;

PACKAGE BODY LocationType_Pkg IS

FUNCTION "+" (Ll,L2 : LocationType) RETURN LocationType IS
BEGIN

RETURN (X=> Ll.X + L2.X, Y=> Ll.Y + L2.Y, Z=> Ll.Z + L2.Z);
END;

FUNCTION ''-" (Ll,L2 : Location-Type) RETURN LocationType IS
BEGIN

RETURN (X=> Ll.X - L2.X, Y=> Ll.Y - L2.Y, Z=> Ll.Z - L2.Z);
END;
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FUNCTION "*" (C : Float; L : Location-Type) RETURN Location_Type IS
BEGIN

RETURN (X=> C * L.X, Y=> C * L.Y, Z=> C * L.Z);
END;

FUNCTION Length (L Location-Type) RETURN Float IS
BEGIN

RETURN Sqrt((L.X * L.X) + (L.Y * L.Y) + (L.Z * L.Z));
END;

FUNCTION "=" (Ll,L2 : LocationType) RETURN Boolean IS
BEGIN

RETURN (Ll.X=L2.X AND Ll.Y=L2.Y AND Ll.Z=L2.Z);
END;

FUNCTION Get_X (L : LocationType) RETURN Float IS
BEGIN

RETURN L.X;
END;

FUNCTION GetY (L : LocationType) RETURN Float IS
BEGIN

RETURN L.Y;
END;

FUNCTION Origin RETURN Location_Type IS
L : Location_Type:=(X=>O.O, Y=>O.O, Z=>O.O);

BEGIN
RETURN L;

END;

FUNCTION To Location(X, Y: Float) RETURN LocationType IS
L : LocationType:=(X=>X, Y=>Y, Z=>O.O);

BEGIN
RETURN L;

END;

END LocationTypePkg;

60. lookaheadstreampkg.ads

with ioexceptions;
with delimiterpkg; use delimiter_pkg;

package lookahead_stream_pkg is
function token return character;

-- Returns the next non-blank character without removing it.
-- Raises constraint-error if no more tokens in the buffer.

procedure skip_char; -- removes the current character.

enderror: exception renames ioexceptions.end error;
-- Attempt to read past end of file.

end lookaheadstreampkg;

61. lookaheadstreamkg.adb

with text io; use text io;
package body lookahead_stream_pkg is

blank: constant delimiterarray := initialize delimiterarray;
buffer: character;
empty: boolean := true;
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-- (-empty => buffer is the next character in the stream).

function peek return character is
begin

if empty then get(buffer); empty false; end if;
return buffer;

end peek;

function token return character is
-- Blank is a constant array, see top of package body.

begin
-- Advance the lookahead stream to a non-blank character.

while blank(peek) loop skip_char; end loop;
-- Return the character without removing it from the stream.

return peek;
end token;

procedure skip_char is
begin

if empty then get(buffer); -- Read and discard next character.
else empty := true; end if; -- Discard character in the buffer.

end skip_char;
end lookaheadstreampkg;

62. natural set io pkg.ads

with natural_set_pkg;
with textio;
with integerio;

package naturalsetiopkg is

procedure put(ns: in natural_set_pkg.set);

end natural_set_iopkg;

63. naturalset io pkg.adb

package body natural_setiopkg is

package natural_io is new text io.integerio(NATURAL);

procedure put n(i: in natural) is
begin

natural_io.put(i);
end putn;

procedure mput is new natural_setpkg.generic_put(put n);

procedure put(ns: in natural_setpkg.set) is
begin

mput(ns);
end put;

end natural set io pkg;

64. natural-set_.pkg.ads

with set_pkg;

package naturalsetpkg is NEW setpkg(NATURAL,"=");
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65. panel~gui3.ads

with Interfaces .C;
use Interfaces.C;

with statistics-type pkg;
use statistics type pkg;
with location_type_pkg;
use location type pkg;

package panel~gui3T is

-- procedures for calling c routines to display info to GUI

procedure display_st_31 (statistics: in statiqtics_type);

procedure display re_37(replay: in location-type);

-- procedures to be called by the c routines to handle push button events

procedure set -user -interaction;
pragma Export(c, set-user-interaction, "set user interaction");

procedure set Tstatistics_request;
pragma. Export(C, set-statistics-request, "set-statistics_request");

procedure set replay request;
pragma Export(C, set replay request, "set-replay_request");

procedure set -new plan;
pragna. Export(C, set new plan, "set new_plan");

procedure end -simulation;
pragma Import(C, end-simulation, "end-simulation");

procedure set -x(x :in double);
pragma. Export(C, set-x, "set-x");

procedure set_y(y : in double);
pragma Export (C, set_y, "set-y");

procedure initialize -gui;
pragma Import (C, initialize gui, "initialize gui"l);

end panel_gui_3;

66. panel -gui 3.adb

with Interfaces. C;
use Interfaces.C;

with statistics_type pkg;
use statistics_type__pkg;
with location -type pkg;
use location-type_ýpkg;
with replay request type_pkg;
use replay_request_type_pkg;
with statistics -request_type__pkg;
use statistics-request_type_pkg;
with user -interaction-type~pkg;
use user interaction type_ pkg;
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with getuserin_21_pkg;
with getst_27_pkg;
with getre_30_pkg;
with get_x_65_pkg;
with get_y_68_pkg;
with enter_new_plan_75_pkg;

with text io;
with ada.float text io;
use ada.float text io;

package body panelgui_3 is

procedure displayfuel_consumption(c: in double);
pragma Import(C, display_fuel_consumption, "displayfuelconsumption");

procedure display_xloc(x: in double);
pragma Import(C, displayxloc, "displayxloc");

procedure display yloc(y: in double);
pragma Import(C, displayyloc, "display_yloc");

procedure displaymover(x, y: in double);
pragma Import(C, displaymover, "display_mover");

procedure displayst_31(statistics: statisticstype) is
d : double := double(statistics_type_pkg.convert(statistics));

begin

display_fuel_consumption(d);
end display st_31;

procedure display_re_37(replay: location-type) is
x, y : double;

begin
-- need code to extract x, y from location type;
-- set x, y to dummy value 5.0, -5.0 for the time being
x := double(location type_pkg.get x(replay));
y := double(locationtype_pkg.get-y(replay));
display_xloc(x);
displayyloc(y);
display_mover(x, y);

end display re_37;

procedure setuser interaction is
v : userinteraction type

:= user interactiontype_pkg.stop_simulation;
begin

getuserin 21_pkg.recordinput(v);
end set user interaction

procedure setstatisticsrequest is
v : statistics request_type := statisticsrequest_type pkg.on;

begin
getst_27_pkg.record input(v);

end setstatisticsrequest

procedure set_replay_request is
v : replay_request type := replay_request_typepkg.on;

begin
getre_30_pkg.recordinput(v);

end setreplayrequest;
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procedure set-new_plan is
begin

enter_new_plan_75_pkg.record-input(true);
end set-new-plan;

procedure set-x(x :in double) is
begin

get~x_65_pkg.record input (float (x));
end set-x;

procedure set~y(y : in double) is
begin

get~y_68_pkg.record-input(float(y));
end set_y;

end panel gui_3;

67. post~processor_6pk~d

with statistics -request_type_pkg; use statistics request_type_pkg;
with statistics_type_ pkg; use statistics_type pkg;
with warrior_-1_-instantiations; use warrior_1_instantiations;
with warrior_1_exceptions; use warrior 1 exceptions;

package post_processor_6_pkg is

procedure post~processor_6(
statistics -request: in statistics -request_type;
simulation-history: in event_type-sequence;
statistics: out statistics type )

end post_processor_6_ýpkg;

68. post~processor_6pkg.adb

with simulation -object~pkg; use simulation_object pkg;
with event type pkg; use event_type_pkg;

package body post~processor_6_pkg is

procedure post_processor_6(
statistics -request: in statistics-request_type;
simulation Thistory: in event type sequence;
statistics: out statistics type ) is

o: simulation-object~ptr;
e: event type_ptr;
fuel-used: float := 0.0;

begin
-- This version assumes a vehicle never refuels
for i IN 1 .. length(simulation history) loop

e := fetch(simulation_history, i);
if get action(e.all) = MoveUpdateObj then

o := get_objdct(e.all);
fuel~used := get_fuel-used(o.all);

end if;
end loop;
statistics :=convert(fuel-used);

end post_processor -6;
end post~processor_6_pkg;
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69. replay_requesttypepkg.ads

package replay_request_type_pkg is
type replay request_type is private;

function on return replay_requesttype;

function off return replay_request_type;

private
type replay_requesttype is new boolean;

end replayrequest_typepkg;

70. replay_request typepkg.adb

package body replay requesttypepkg is

function on return replay_requesttype is
begin

return true;
end on;

function off return replay_request_type is
begin

return false;
end off;

end replay requesttypepkg;

71. scenariotypepkg.ads

with SimulationObject_Pkg; use SimulationObjectPkg;
package scenario type_pkg is

type scenariotype is private;

PROCEDURE InitializeScenario(Scl : OUT Scenario-Type);

function empty-scenario return scenariotype;

function isempty(SCl ScenarioType) return boolean;

function getunit(SCl ScenarioType) RETURN SimulationObject_Ptr;

private
type scenario type is record

ScenarioName String(l..20) := "empty scenario
Unit SimulationObjectPtr NULL; -- Now only 1 obj,

could be List
-- Terrain TerrainType;
-- Weather WeatherType;

end record;

end scenariotypepkg;

72. scenario type pkg.adb

WITH Simulation Object_Pkg.GroundObjectPkg.TankPkg;
USE Simulation_ObjectPkg.GroundObject_Pkg.TankPkg;

PACKAGE BODY ScenarioType_Pkg IS
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function getunit(SCl : ScenarioType) RETURN SimulationObject_Ptr IS
BEGIN

RETURN SCi.Unit;
END;

function emptyscenario return scenariotype is
dummy : scenario_type;

begin
return dummy;

end empty-scenario;

function is_empty(SCl : Scenario_Type) return boolean is
begin

return SCi.Unit = null;
end is_empty;

PROCEDURE InitializeScenario(Scl : OUT Scenario_Type) IS

BEGIN
Scl.Scenario Name:="Scenario One
Scl.Unit ConstructObj(Scheduled => False,

Name => "MlAl
Symbol => 1,
Force => 1,
Move Period => 10,
Active => True,
Location x => -100.0,
Location-y => -100.0,
Destination x => 3000.0,
Destination_y => 3000.0,
Speed => 10.0,
MaxSpeed => 25.0,
Fuel => 500.0,

Consumption => 0.36);

END;

END ScenarioType_Pkg;

73. sequencepkg.ads

with natural_set_pkg;
with text io;
use text io;

generic
type t is private;

package sequence pkg is
type sequence is private;
subtype naturalset is natural setpkg.set;
function empty return sequence;
procedure empty(ss : out sequence);
function add(x t; s : sequence) return sequence;
procedure add(x in t; s : in sequence; ss : out sequence);
generic

with function equal(x, y : t) return boolean is <>;
function remove(x : t; s : sequence) return sequence;
function append(sl, s2 sequence) return sequence;
procedure append(sl, s2 in sequence; ss : out sequence);
function fetch(s sequence; n : natural) return t;
procedure fetch(s in sequence; n : in natural; tt : out t);
function fetch(sl sequence; low, high : natural) return sequence;
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procedure fetch(sl in sequence; low, high : in natural; ss out sequence);
function length(s sequence) return natural;
procedure length(s in sequence; nn : out natural);
function domain(s sequence) return naturalset;
procedure domain(s in sequence; ns : out natural-set);
generic

with function equal(x, y : t) return boolean is <>;
function isin(x : t; s sequence) return boolean;
generic

with function equal(x, y : t) return boolean is <>;
function partof(sl, s2 sequence) return boolean;
generic

with function equal(x, y : t) return boolean is <>;
function genericequal(sl, s2 : sequence) return boolean;
generic

with function "<" (x, y t) return boolean is <>;
function lessthan(sl, s2 sequence) return boolean;
generic

with function "<" (x, y t) return boolean is <>;
with function equal(x, y t) return boolean is <>;

function lessthan orequal(sl, s2 : sequence) return boolean;
generic

with function "<" (x, y : t) return boolean is <>;
function greater than(sl, s2 : sequence) return boolean;
generic

with function "<" (x, y t) return boolean is <>;
with function equal(x, y t) return boolean is <>;

function greater or equal(sl, s2 : sequence) return boolean;
generic

with function equal(x, y t) return boolean is <>;
function subsequence(sl, s2 sequence) return boolean;
generic

with function "<" (x, y : t) return boolean is <>;
with function successor(x : t) return t;

function interval(xl, x2 t) return sequence;
generic

type et is private;
type st is private;
with function f(x : et) return t;
with function length(s st) return natural is <>;
with function fetch(s st; n : natural) return et is <>;

function apply(sl : st) return sequence;
generic

with function f(x, y : t) return t;
identity : t;

function reduce(s : sequence) return t;
generic

with function f(x, y : t) return t;
function reducel(s : sequence) return t;
generic

with procedure generate(xl : in t);
procedure scan(s : sequence);
generic

with function input return t is <>;
function genericinput return sequence;
generic

with function input return t is <>;
function genericfile_input(file : file_type) return sequence;
generic

with procedure put(item in t) is <>;
procedure genericput(item in sequence);
generic

with procedure put(item in t) is <>;
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procedure generic_file_put(file : in filetype; item in sequence);
bounds error : exception;
empty_reductionundefined : exception;

private
type sequence_record;
type sequence_ptr is access sequence-record;
type sequence is record

p : sequence_ptr := null;
end record;

end sequence~pkg;

74. sequencepkg.adb

with lookahead streampkg;

use lookaheadstream_pkg;

package body sequence_pkg is
use naturalset_pkg;

type sequencerecord is record
value t;
rest sequence;

end record;

function empty return sequence is
s : sequence;

begin
return s;

end empty;

procedure empty(ss out sequence) is
begin

ss := empty;
end empty;

function add(x : t; s : sequence) return sequence is
sl : sequence;

begin
if s = empty then

sl.p := new sequencerecord'(value => x, rest => s);

else
sl.p new sequencerecord'(value => s.p.value,

rest => add(x, s.p.rest));
end if;
return sl;

end add;

procedure add(x : in t; s in sequence; ss out sequence) is
begin

ss := add(x, s);
end add;
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function remove(x : t; s : sequence) return sequence is
ss : sequence;
local x : t := x;

begin -- begin generator loop
declare

exitfromgenerator_loop : exception;
procedure generatorloop_body(y : t) is
begin

if not equal(localx, y) then
ss := add(y, ss);

end if;
end generator_loopbody;
procedure executegeneratorloop is new

scan(generatorloop_body);
begin

execute_generator_loop(s);
exception

when exit fromgeneratorloop =>
null;

end; -- of generator loop
return ss;

end remove;

function append(sl, s2 sequence) return sequence is
ss : sequence;

begin -- begin generator loop
declare

exit_fromgenerator_loop : exception;
procedure generatorloop_body(x : t) is
begin
ss := add(x, ss);
end generator_loopbody;
procedure execute_generator_loop is new

scan(generatorloopbody);
begin

execute_generator_loop(sl);
exception

when exit fromgenerator_loop =>
null;

end; -- of generator loop
declare -- begin generator loop

exit-from-generatorloop : exception;
procedure generator loopbody(x : t) is
begin
ss := add(x, ss);
end generatorloop-body;
procedure execute_generator_loop is new

scan(generator_loopbody);
begin

execute_generator_loop(s2);
exception

when exitfromgeneratorloop =>
null;

end; -- of generator loop
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return ss;
end append;

procedure append(sl, s2 in sequence; ss out sequence) is
begin

ss := append(sl, s2);
end append;

function fetch(s sequence; n : natural) return t is
index : natural := 1;

begin -- begin generator loop
declare

generatorloop return value t;
returnfromgeneratorloop exception;
exitfromgenerator_loop exception;
procedure generator_loop_body(y : t) is
begin

if index = n then
generator_loop_returnvalue := y;
raise returnfromgenerator loop;

end if;
index := index + 1;
end generator_loop_body;
procedure execute_generatorloop is new

scan(generatorloopbody);
begin

execute_generator loop(s);
exception

when exitfromgenerator_loop =>
null;
when returnfromgeneratorloop =>
return generatorloop_return_value;

end; -- of generator loop
raise bounds-error;

end fetch;

procedure fetch(s : in sequence; n in natural; tt : out t) is
begin

tt := fetch(s, n);
end fetch;

function fetch(sl : sequence; low, high natural) return sequence is
ss : sequence;

begin
for i in low .. high loop

ss := add(fetch(sl, i), ss);
end loop;
return ss;

end fetch;

procedure fetch(sl : in sequence; low, high in natural;
ss : out sequence) is

begin
ss := fetch(sl, low, high);
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end fetch;

function length(s sequence) return natural is
index : natural 0;

begin -- begin generator loop
declare

exitfromgenerator_loop : exception;
procedure generator_loop_body(y : t) is
begin
index := index + 1;
end generator_loop_body;
procedure executegeneratorloop is new

scan(generatorloop_body);
begin

execute_generatorloop(s);
exception

when exitfrom generator_loop =>
null;

end; -- of generator loop
return index;

end length;

procedure length(s in sequence; nn : out natural) is
begin

nn := length(s);
end length;

function domain(s sequence) return natural set is
ns : natural-set := empty;

begin
for i in 1 .. length(s) loop

ns := add(i, ns);
end loop;
return ns;

end domain;

procedure domain(s : in sequence; ns out naturalset) is
begin

ns := domain(s);
end domain;

function is in(x : t; s : sequence) return boolean is
Slocal x t := x;

begin -- begin generator loop
declare

generator_loop_returnvalue boolean;
return from generatorloop exception;
exitfromgeneratorloop exception;
procedure generatorloopbody(y : t) is
begin

if equal(localx, y) then
generator_loopreturn value := true;
raise return from-generatorloop;
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end if;
end generator_loop_body;
procedure execute_generatorloop is new

scan(generatorloopbody);
begin

execute_generatorloop(s);
exception

when exitfromgenerator_loop =>
null;
when returnfrom generatorloop =>
return generatorloop_return_value;

end; -- of generator loop
return false;

end isin;

function part of(sl, s2 : sequence) return boolean is
n : natural := 0;

function matches at(sl, s2 : sequence; n : natural)
return boolean is

i : natural := 0;

begin
while i < length(sl) loop
if equal(fetch(sl, i + 1), fetch(s2, n + i)) then

i i + 1;

else
return false;

end if;
end loop;
return true;

end matchesat;

begin
while n + length(sl) <= length(s2) loop

if matches at(sl, s2, n + 1) then
return true;

else
n := n + 1;
end if;

end loop;
return false;

end part_of;

function generic_equal(sl, s2 sequence) return boolean is
i natural 1;
local s2 sequence s2;

begin
if length(sl) /= length(s2) then

return false;
end if;
declare -- begin generator loop

generator_loop_returnvalue : boolean;
return fromgenerator loop : exception;
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exit-from-generator_loop exception;
procedure generator_ioop__body(x :t) is
begin

if not equal(x, fetch(local s2, i)) then
generator_loop return-value :=false;
raise return-from-generator-loop;

end if;
i : i + 1;
end generator_ioop_body;
procedure execute generator-loop is new

scan~generator-loop_bPody);
begin

execute generator-loop(s1);
exception

when exit-from-generator_loop =

null;
when return_from generator_loop =>
return generator loop return value;

end; -- of generator loop
return true;

e nd generic_equal;

function less than(sl, s2 :sequence) return boolean is
i natural 1;
y t
local-s2 sequence s2;

begin -- begin generator loop
declare

generator_loop_return-value :boolean;
return -from-generator loop :exception;,
exit-from-generator-loop :exception;
procedure generator_loop body(x :t) is
begin
y :=fetch(local-s2, i);

if x < y then
generator_loop_return-value :=true;
raise return-from-generator loop;

elsif y < x then
generator_loop_return -value :=false;
raise return-from-generator-loop;

end if;
1 + 1;
end generator_loop_body;
procedure execute generator-loop is new

scan(generator-loop_body);
begin

execute generator-loop(sl);
exception

when exit-from generator_loop =>
null;
when return -from-generator ioop =>

return generator_loop return-value;
end; -- of generator loop
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return (length(sl) < length(s2));
end less-than;

function less than or equal(sl, s2 : sequence) return boolean is
function it is new less than;
function seqequal is new generic_equal(equal);

begin
return lt(sl, s2) or else seqequal(sl, s2);

end less than orequal;

function greaterthan(sl, s2 : sequence) return boolean is
function It is new less than;

begin
return lt(s2, sl);

end greater_than;
function greaterorequal(sl, s2 sequence) return boolean is

function it is new less than;
function seq_equal is new generic_equal(equal);

begin
return lt(s2, sl) or else seq_equal(sl, s2);

end greater_or_equal;

function subsequence(sl, s2 sequence) return boolean is
i natural 0;
localsl sequence sl;

begin
if sl = empty then

return (true);
end if;
declare -- begin generator loop

generator_loopreturn value : boolean;
return from generator loop : exception;
exitfromgenerator_loop : exception;
procedure generator_loopbody(x : t) is
begin

if equal(x, fetch(local_sl, i + 1)) then
i := i + 1;

if i = length(local_sl) then
generatorloopreturnvalue := (true);
raise returnfromgenerator_loop;

end if;
end if;
end generator_loopbody;
procedure executegeneratorloop is new

scan(generatorloop body);
begin

executegeneratorloop(s2);
exception

when exit_fromgenerator_loop =>
null;
when return_fromgenerator_loop =>
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return generatorloop_return_value;
end; -- of generator loop
return false;

end subsequence;

function interval(xl, x2 t) return sequence is
ss sequence;
y t := xl;

begin
while (y < x2) loop

ss add(y, ss);
y successor(y);

end loop;

if y = x2 then
ss add(y, ss);

end if;
return ss;

end interval;

function apply(sl : st) return sequence is
ss : sequence;

begin
for i in 1 .. length(sl) loop

ss := add(f(fetch(sl, i)), ss);
end loop;
return ss;

end apply;

function reduce(s : sequence) return t is
x : t identity;

begin -- begin generator loop
declare

exit from generatorzloop : exception;
procedure generator_loopbody(y : t) is
begin
x := f(y, x);
end generator_loopbody;
procedure executegeneratorloop is new

scan(generatorloop_body);
begin

executegeneratorloop(s);
exception

when exitfrom generatorloop =>
null;

end; -- of generator loop
return x;

end reduce;

function reducel(s sequence) return t is
x t;
i natural 1;

begin
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if s = empty then
raise emptyreductionundefined;

end if;
x := fetch(s, 1);
declare -- begin generator loop

exitfromgeneratorloop : exception;
procedure generatorloop_body(y : t) is
begin

if i > 1 then
x := f(y, x);

end if;
i := i + 1;
end generator_loop_body;
procedure execute_generator loop is new

scan(generator_loop body);
begin

execute_generatorloop(s);
exception

when exitfromgeneratorloop =>
null;

end; -- of generator loop
return x;

end reducel;

procedure scan(s sequence) is
ss : sequence s;

begin
while ss.p /= null loop

generate(ss.p.value);
ss := ss.p.rest;

end loop;
end scan;

function generic_input return sequence is
x t;
ss sequence;

begin
if token /= ascii.l bracket then

raise data error;.
end if;
skipchar;
while token /= ascii.r bracket loop

x := input;
ss := add(x, ss);

if token = ' then
skip_char;

elsif token /= ascii.r bracket then
raise data-error;
end if;

end loop;
skip_char;
return ss;
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exception
when others =>

raise data-error;
end generic-input;

function genericfileinput(file : filetype) return sequence is
function getsequence is new generic_input;
s : sequence;

begin
set_input(file);
s := getsequence;
set_input(standardinput);
return s;

end generic_fileinput;

procedure genericput(item in sequence) is
begin

put(ascii.l bracket);

if length(item) >= 1 then
put(fetch(item, 1));

end if;
for i in 2 length(item) loop

put( ", "),
put(fetch(item, i));

end loop;
put(ascii.rbracket);

end generic-put;

procedure genericfileput (file in filetype;
item in sequence) is

procedure putsequence is new generic_put;

begin
set_output(file);
putsequence(item);
set_output(standardoutput);

end generic file-put;
end sequence pkg;

75. set pkg.ads

with text io;
use textio;

generic
type t is private;
with function tequal(x, y t) return boolean is "=";

package setpkg is
type set is private;
function empty return set;
procedure empty(ss : out set);
function add(x t; s : set) return set;
procedure add(x in t; s : in set; ss : out set);
function remove(x t; s : set) return set;
procedure remove(x in t; s : in set; ss out set);
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function is in(x t; s : set) return boolean;
procedure is in(x in t; s : in set; bb : out boolean);
function union(sl, s2 set) return set;
procedure union(sl, s2 in set; ss : out set);
function difference(sl, s2 set) return set;
procedure difference(sl, s2 in set; ss : out set);
function intersection(sl, s2 set) return set;
procedure intersection(sl, s2 in set; *ss : out set);
function choose(s set) return t;
procedure choose(s in set; tt : out t);
function size(s set) return natural;
procedure size(s in set; nn : out natural);
function equal(sl, s2 set) return boolean;
procedure equal(sl, s2 in set; bb : out boolean);
function subset(sl, s2 set) return boolean;
procedure subset(sl, s2 in set; bb : out boolean);
generic

with function "<" (x, y : t) return boolean is <>;
with function successor(x : t) return t;

function interval(xl, x2 : in t) return set;
generic

type et is private;
type st is private;
with function f(x : t) return et is <>;
with function empty return st is <>;
with function add(x : et; s : st) return st is <>;

function apply(s : set) return st;
generic

with function f(x, y : t) return t;
identity : t;

function reduce(s : set) return t;
generic

with function f(x, y : t) return t;
function reducel(s : set) return t;
generic

with procedure generate(xl : in t);
procedure scan(s : set);
emptyset : exception;
empty_reduction undefined : exception;
generic

with function input return t is <>;
function generic_input return set;
generic

with function input return t is <>;
function genericfileinput(file : in file_type) return set;
generic

with procedure put(item in t) is <>;
procedure genericput(item in set);
generic

with procedure put(item in t) is <>;
procedure generic_file_put(file : in file_type; item in set);

private
type set record;
type setptr is access setrecord;
type set is record

p : set_ptr := null;
end record;

end set_pkg;
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76. setpkg.adb

with lookaheadstream pkg;

use lookahead stream_pkg;

package body set pkg is
type set record is record

value t;
rest set;

end record;

function empty return set is
s : set;

begin
return s;

end empty;

procedure empty(ss out set) is
begin

ss := empty;
end empty;

function add(x t; s set) return set is
ss : set;

begin
if is in(x, s) then

return s;

else
ss.p := new set record'(value => x, rest => s);
return ss;

end if;
end add;

procedure add(x : in t; s : in set; ss : out set) is
begin

ss := add(x, s);
end add;

function remove(x : t; s : set) return set is
ss : set := empty;

begin -- begin generator loop
declare

exit-fromgenerator loop : exception;
procedure generatorloopbody(y : t) is
begin

if not (tequal(x, y)) then
ss := add(y, ss);

end if;
end generator_loop_body;
procedure execute_generatorloop is new scan(generator_loop_body);

begin
execute_generatorloop(s);

exception
when exit fromgeneratorloop =>
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null;
end; -- of generator loop
return ss;

end remove;

procedure remove(x :in t; s : in set; ss : out set) is
begin

ss remove(x, s);
end remove;

function is in(x : t; s set) return boolean is
begin -- begin generator loop

declare
generator_loopreturnvalue boolean;
return from generatorloop exception;
exitfromgenerator_loop exception;
procedure generator_loop_body(y t) is
begin

if t_equal(x, y) then
generator_loop_returnvalue true;
raise returnfromgenerator_loop;

end if;
end generator_loop_body;
procedure execute_generator_loop is new scan(generatorloop_body);

begin
executegenerator_loop(s);

exception
when exitfromgenerator_loop =>
null;

when return_fromgeneratorloop =>
return generator_loop_returnvalue;

end; -- of generator loop
return false;

end is-in;

procedure is in(x : in t; s : in set; bb out boolean) is
begin

bb := isin(x, s);
end is in;

function union(sl, s2 : set) return set is
ss : set := empty;

begin -- begin generator loop
declare

exitfromgenerator_loop : exception;
procedure generator_loopbody(y t) is
begin
ss := add(y, ss);

end generatorloop_body;
procedure executegeneratorloop is new scan(generatorloopbody);

begin
execute_generator_loop(sl);

exception
when exit fromgeneratorloop =>
null;

end; -- of generator loop
declare -- begin generator loop

exitfromgenerator_loop : exception;
procedure generatorloopbody(y t) is
begin
ss := add(y, ss);
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end generator_loop body;
procedure executegenerator loop is new scan(generator_loopbody);

begin
execute_generator_loop(s2);

exception
when exitfrom generatorloop =>
null;

end; -- of generator loop
return ss;

end union;

procedure union(sl, s2 : in set; ss out set) is
begin

ss := union(sl, s2);
end union;

function difference(sl, s2 set) return set is
ss : set := empty;

begin -- begin generator loop
declare

exitfromgenerator loop : exception;
procedure generatorloopbody(y : t) is
begin

if not is in(y, s2) then
ss := add(y, ss);

end if;
end generator_loop_body;
procedure executegenerator_loop is new scan(generator loopbody);

begin
execute_generatorloop(sl);

exception
when exitfromgeneratorloop =>
null;

end; -- of generator loop
return ss;

end difference;

procedure difference(sl, s2 in set; ss : out set) is
begin

ss := difference(sl, s2);
end difference;

function intersection(sl, s2 set) return set is
ss : set := empty;

begin -- begin generator loop
declare

exit-from-generator loop : exception;
procedure generator_loopbody(y : t) is
begin

if isin(y, s2) then
ss := add(y, ss);.

end if;
end generator_loop_body;
procedure executegeneratorloop is new scan(generatorloopbody);

begin
executegenerator_loop(sl);

exception
when exit fromgenerator loop =>
null;
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end; -- of generator loop
return ss;

end intersection;

procedure intersection(sl, s2 in set; ss out set) is
begin

ss := intersection(sl, s2);
end intersection;

function choose(s : set) return t is
begin

if size(s) > 0 then
return s.p.value;

else
raise emptyset;

end if;
end choose;

procedure choose(s : in set; tt out t) is
begin

tt := choose(s);
end choose;

function size(s : set) return natural is
k : natural := 0;

begin -- begin generator loop
declare

exitfromgeneratorloop : exception;
procedure generatorloopbody(y : t) is
begin

k := k + 1;
end generatorloop body;
procedure executegeneratorloop is new scan(generator_loop body);

begin
execute_generator_loop(s);

exception
when exitfromgeneratorloop =>
null;

end; -- of generator loop
return k;

end size;

procedure size(s : in set; nn : out natural) is
begin

nn := size(s);
end size;

function equal(sl, s2 : set) return boolean is

begin
return subset(sl, s2) and then subset(s2, sl);

end equal;

procedure equal(sl, s2 : in set; bb out boolean) is
begin

bb := equal(sl, s2);
end equal;
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function subset(sl, s2 : set) return boolean is
begin -- begin generator loop

declare
generator loop_returnvalue boolean;
returnfromgeneratorloop exception;
exitfromgeneratorloop exception;
procedure generatorloop_body(y :.t) is
begin

if not (isin(y, s2)) then
generator_loopreturnvalue := false;
raise returnfromgenerator_loop;

end if;
end generatorloopbody;
procedure execute_generatorloop is new scan(generator loop_body);

begin
execute_generatorloop(sl);

exception
when exit fromgenerator loop =>
null;

when returnfrom generator loop =>
return generator_loopreturn value;

end; -- of generator loop
return true;

end subset;

procedure subset(sl, s2 : in set; bb : out boolean) is
begin

bb := subset(sl, s2);
end subset;

function interval(xl, x2 in t) return set is
ss set empty;
y t xl;

begin
while not (x2 < y) loop

ss add(y, ss);
y successor(y);

end loop;
return ss;

end interval;

function apply(s : set) return st is
ss : st empty;

begin -- begin generator loop
declare

exit-fromgeneratorloop : exception;
procedure generator_loopbody(y : t) is
begin
ss := add(f(y), ss);

end generator_loop_body;
procedure executegenerator_loop is new scan(generatorloopbody);

begin
executegenerator_loop(s);

exception
when exitfrom generatorloop =>
null;

end; -- of generator loop
return ss;

end apply;
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function reduce(s : set) return t is
x : t identity;

begin -- begin generator loop
declare

exitfromgeneratorloop : exception;
procedure generatorloop body(y : t) is
begin
x := f(y, x);

end generator_loop_body;
procedure execute_generator_loop is new scan(generator_loop_body);

begin
execute_generator_loop(s);

exception
when exitfromgeneratorloop =>
null;

end; -- of generator loop

return x;
end reduce;

function reducel(s : set) return t is
x t;
i natural := 1;

begin
if size(s) = 0 then

raise empty reductionundefined;
end if;
declare -- begin generator loop

exit_fromgenerator_loop : exception;
procedure generatorloopbody(y : t) is
begin

if i = 1 then
x := y;

else
x f(y, x);

end if;
i:=i + 1;

end generator_loop_body;
procedure executegenerator_loop is new scan(generatorloop_body);

begin
execute_generator_loop(s);

exception
when exitfromgenerator_loop =>
null;

end; -- of generator loop
return x;

end reducel;

procedure scan(s : set) is
ss : set := s;

begin
while ss.p /= null loop

generate(ss.p.value);
ss := ss.p.rest;

end loop;
end scan;
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function genericinput return set is
x t;
ss set empty;

begin
if token /= '{' then

raise dataerror;
end if;
skip_char;
while token /= '1' loop

x input;
ss add(x, ss);

if token = ',' then
skip_char;

elsif token /= '1' then
raise data-error;

end if;
end loop;
skip_char;
return ss;

exception
when others =>

raise data error;
end genericinput;

function genericfileinput(file in filetype) return set is
function getset is new generic_input;
s : set;

begin
setinput(file);
s := getset;
set input(standardinput);
return s;

end generic file input;

procedure genericput(item in set) is
i : natural := 1;

begin
put(ascii.l_brace);
declare -- begin generator loop

returnfromgenerator_loop exception;
exit_from generator_loop exception;
procedure generator_loop_body(y : t) is
begin

if i > 1 then
put (" , ") ;

end if;
put (y);
i :=i + 1;

end generator loopbody;
procedure executegenerator_loop is new scan(generator_loop_body);

begin
executegenerator-loop(item);

exception
when exitfrom-generatorloop =>
null;

end; -- of generator loop
put(ascii.rbrace);
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end genericput;

procedure genericfile_put(file : in file_type; item in set) is
procedure putset is new genericput;

begin
set_output(file);
put set(item);
setoutput(standard_output);

end genericfileput;
end set_pkg;

77. simulation objectpkg.ads

-- File Name: SimulationObject_Pkg.Ads
-- Discription: This package describes the basis for the Simulation Hierarchy

WITH game_time_type_pkg; USE game_timetypepkg;

WITH Location_Type_Pkg; USE LocationType_Pkg;

PACKAGE SimulationObjectPkg IS

TYPE Simulation_Object IS ABSTRACT TAGGED PRIVATE;-- Basis of Simulation
Hierarchy

TYPE Simulation_ObjectPtr IS ACCESS ALL Simulation_Object'Class;

-- PROCEDURE: Move_Update_Obj
-- PRE: Obj is of type SimulationObject and exists
-- Time contains data (value is not never)
-- POST: Updates Object's location. Time represents when to
-- reschedule.

PROCEDURE MoveUpdate_Obj(Obj : IN OUT Simulation_Object;
Time : IN OUT game_time_type);

-- FUNCTION: Can-move

FUNCTION Canmove(Obj : SimulationObject) RETURN boolean;

-- FUNCTION: CopyObj
-- PRE: Obj is of type Simulation_Object and exists
-- Return: Makes a copy of the obj and returns a pointer to the new
-- obj

.FUNCTION CopyObj(Obj : SimulationObject) RETURN SimulationObjectPtr;

-- FUNCTION: Get Is Scheduled
-- PRE: Obj is of type SimulationObject and exists
-- Return: Returns the value of Is-Scheduled which is a boolean type

FUNCTION GetIsScheduled(Obj : Simulation_Object'Class) RETURN Boolean;
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-- PROCEDURE: SetIsScheduled
-- PRE: Obj is of type SimulationObject and exists
-- POST: Assigns Value to IsScheduled

PROCEDURE SetIsScheduled(Obj : IN OUT Simulation Object'Class;
Value : Boolean);

-- FUNCTION: Get Destination
-- PRE: Obj is of type SimulationObject and exists
-- Return: Returns the destination

FUNCTION GetDestination(Obj : SimulationObject'Class)
RETURN LocationType;

-- PROCEDURE: Set Destination
-- PRE: Obj is of type Simulation_Object and exists
-- POST: Assigns Value to the Destination

PROCEDURE SetDestination(Obj : in out SimulationObject'Class;
Value: in LocationType);

-- FUNCTION: Get Location
-- PRE: Obj is of type Simulation_Object and exists
-- Return: Returns the location

FUNCTION GetLocation(Obj : SimulationObject'Class) RETURN LocationType;

-- FUNCTION: Get Fuel Used
-- PRE: Obj-is of type Simulation-Object and exists
-- Return: Returns the float

FUNCTION GetFuelUsed(Obj : SimulationObject) RETURN Float;

PRIVATE

TYPE SimulationObject IS TAGGED RECORD
Is Scheduled : Boolean:=False;
Name : String(l..20);
GraphicSymbol : Natural;
Force : Natural; -- IE 1..6
Move Period : Integer;
Active : Boolean; -- True = active part of sim, ie alive
Location : LocationType;
Destination : LocationType; -- Could be a sequence of

-- LocationTypes
Speed Float; -- In M/sec
Max_Speed : Float; -- In M/sec

END RECORD;

END SimulationObjectPkg;
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78. simulation objectpkg.adb

-- File Name: SimulationObject_Pkg.Adb

PACKAGE BODY Simulation_ObjectPkg IS

-- PROCEDURE: MoveUpdateObj

PROCEDURE MoveUpdateObj(Obj : IN OUT SimulationObject;
Time : IN OUT game_timetype) IS

TimeElapsed : Float; -- In seconds
Distance : Float; -- In meters
Displacement : LocationType;
Velocity : LocationType;

BEGIN
-- Stop motion if the object cannot move.
IF not Can move(SimulationObject'Class(Obj)) THEN

Obj.Speed := 0.0;
Obj.Is Scheduled := false;
Time := never; -- Do not reschedule a move event for this object
return;

END IF;

-- How far are we
TimeElapsed := Float(Obj.MovePeriod);
Displacement := Obj.Destination - Obj.Location;
Distance := Length(Displacement);

-- Set the speed
-- Future versions will take terrain and weather into account here.
IF Distance > Obj.Max_Speed * Time_Elapsed
THEN Obj.Speed := Obj.Max_Speed;
ELSE Obj.Speed := Distance/TimeElapsed;
END IF;

-- Move and schedule the next move.
Velocity := (Obj.Speed/Distance) * Displacement;
Obj.Location := Obj.Location + (TimeElapsed * Velocity);
Time := Time + Obj.MovePeriod; -- Schedules next event in

-- MovePeriod seconds

-- Note: the above code works without modification
-- for both two and three dimensions.

END MoveUpdateObj;

-- FUNCTION: Can-move

FUNCTION Can move(Obj : Simulation_Object) RETURN boolean IS
Min Distance : Constant Float := 10.0;
Distance : Float;

BEGIN
Distance := length(Obj.Destination - Obj.Location);
RETURN Obj.Active -- must be alive to move

and then Distance > Min Distance;
-- must not already be at the planned destination

.END;
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-- FUNCTION: CopyObj

FUNCTION CopyObj (Obj : SimulationObject) RETURN Simulation_ObjectPtr IS
BEGIN

RETURN NULL; -- All are dispatched to leaves of hierarchy
END CopyObj;

-- FUNCTION: GetIsScheduled

FUNCTION GetIsScheduled(Obj : SimulationObject'Class) RETURN Boolean IS
BEGIN

RETURN Obj.Is Scheduled;
END GetIsScheduled;

-- PROCEDURE: SetIsScheduled

PROCEDURE SetIsScheduled(Obj : IN OUT SimulationObject'Class;
Value : Boolean) IS

BEGIN
Obj.IsScheduled := Value;

END SetIsScheduled;

-- FUNCTION: GetDestination

FUNCTION GetDestination(Obj : SimulationObject'Class)
RETURN LocationType IS

BEGIN
RETURN Obj.Destination;

END GetDestination;

-- PROCEDURE: SetDestination

PROCEDURE SetDestination(Obj : in out Simulation_Object'Class;
Value: in Location-Type) IS

BEGIN
Obj.Destination := Value;

END SetDestination;

-- FUNCTION: GetLocation

FUNCTION GetLocation(Obj : SimulationObject'Class) RETURN LocationType IS
BEGIN

RETURN Obj.Location;,
END GetLocation;

-- FUNCTION: GetFuelUsed

FUNCTION GetFuelUsed(Obj : SimulationObject) RETURN Float IS
BEGIN

RETURN 0.0;
END GetFuelUsed;
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END SimulationObjectPkg;

79. simulation objectpkg-ground objectpkg.ads

-- File Name: SimulationObject_Pkg.Ground_ObjectPkg.Ads

PACKAGE SimulationObject_Pkg.GroundObject_Pkg IS

TYPE Ground-Object IS ABSTRACT NEW Simulation-Object WITH PRIVATE;

PRIVATE
TYPE Ground-Object IS ABSTRACT NEW Simulation-Object WITH NULL RECORD;

END SimulationObjectPkg.GroundObjectPkg;

80. simulation objectpkg-ground objectpkg-tankpkg.ads

-- File Name: SimulationObjectPkg.Ground_Object_Pkg.Tank_Pkg.Ads

PACKAGE Simulation_ObjectPkg.Ground_Object_Pkg.Tank_Pkg IS

TYPE Tank-Type IS NEW Ground-Object WITH PRIVATE;

PROCEDURE: Move_Update_Obj
-- Description: Overloaded Simulaiton_Object's Method to work on Tank
-- Objects

PROCEDURE MoveUpdateObj(Obj IN OUT Tank_Type;
Time : IN OUT game_time_type);

-- FUNCTION: Can move

FUNCTION Canmove(Obj : Tank_Type) RETURN boolean;

-- FUNCTION: Get Fuel Used
-- Description: Overloads the SImulationObject's Method

FUNCTION GetFuelUsed(Obj : Tank_Type) RETURN Float;.

-- FUNCTION: CopyObj
-- Description: Overloads the SImulationObject's Method

FUNCTION CopyObj (Obj : TankType) RETURN Simulation_ObjectPtr;

-- FUNCTION: ConstructObj
-- Description: Constructs a simulation obj

FUNCTION ConstructObj(Scheduled : Boolean;
Name : String;
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Symbol Natural;
Force Natural;
Move Period Integer;
Active Boolean;
Location x Float;
Location_y : Float;
Destination x Float;
Destination y Float;
Speed Float;
Max Speed : Float;
Fuel Float;
Consumption Float) RETURN Simulation_ObjectPtr;

PRIVATE

TYPE Tank Type IS NEW Ground Object WITH RECORD
Fuel Float; -- In Gallons
FuelConsumption Float; -- Gallons/Second
Fuel Used Float:= 0.0;

END RECORD;

END SimulationObjectPkg. GroundObject_Pkg.Tank_Pkg;

81. simulationobjectpkg-ground objectpkg-tank pkg.adb

-- File Name: SimulationObjectPkg.GroundObjectPkg.TankPkg.Adb

PACKAGE BODY SimulationObjectPkg.GroundObjectPkg.TankPkg IS

-- PROCEDURE: Move_Update_Obj

PROCEDURE MoveUpdate_Obj(Obj : IN OUT TankType;
Time : IN OUT game time type) IS

TimeElapsed : Float; -- In Seconds
BEGIN

-- Stop motion if the object cannot move.
IF. not Canmove(Obj) THEN

Obj.Speed := 0.0;
Obj.Is Scheduled := false;
Time := never; -- Do not reschedule a move event for this object
return;

END IF;

-- Move the tank using the general purpose move method
-- from the most general superclass.
MoveUpdateObj(Simulation_Object(Obj), Time);

-- Now do the fuel consumption bookkeeping.
Time Elapsed := Float(Obj.Move Period);
Obj.Fuel := Obj.Fuel - (Obj.FuelConsumption * TimeElapsed);
Obj.FuelUsed := Obj.FuelUsed + (Obj.Fuel_Consumption

* Time-Elapsed);
END;
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-- FUNCTION: Can-move

FUNCTION Canmove(Obj : TankType) RETURN boolean IS
BEGIN

RETURN Canmove(SimulationObject(Obj)) -- must satisfy inherited
-- general constraints

and then Obj.Fuel > 0.0; -- must also have fuel to move
END;

-- FUNCTION: Get Fuel Used
-- Description: Overloads the SImulation_Object's Method

FUNCTION GetFuel_Used(Obj : TankType) RETURN Float IS
BEGIN

RETURN Obj.Fuel Used;
END;

-- FUNCTION: Copy_Obj

FUNCTION CopyObj (Obj : Tank_Type) RETURN SimulationObjectPtr IS
ObjPtr : SimulationObject_Ptr;

BEGIN
ObjPtr:= NEW TankType'(IsScheduled => Obj.Is scheduled,

Name => Obj.Name,
Graphic_Symbol => Obj.GraphicSymbol,
Force => Obj.Force,
Move Period => Obj.MovePeriod,
Active => Obj.Active,
Location => Obj.Location,
Destination => Obj.Destination,
Speed => Obj.Speed,
Max_Speed => Obj.Max_Speed,
Fuel => Obj.Fuel,
FuelConsumption => Obj.Fuel_Consumption,
FuelUsed => Obj.FuelUsed);

RETURN Obj_Ptr;
END;

-- FUNCTION: ConstructObj
-- Description: Constructs a simulation obj

FUNCTION ConstructObj(Scheduled : Boolean;
Name : String;
Symbol : Natural;
Force : Natural;
Move Period : Integer;
Active : Boolean;
LocationX : Float;
Location-Y : Float;
DestinationX : Float;
DestinationY : Float;
Speed : Float;
MaxSpeed : Float;
Fuel : Float;
Consumption : Float)

RETURN SimulationObject_Ptr IS
ObjPtr : SimulationObjectPtr;

G-80



Location : LocationType;
Destination Location_Type;

BEGIN
Location.X LocationX;
Location.Y LocationY;
Destination.X := Destination X;
Destination.Y DestinationY;
ObjPtr:= NEW TankType'(Is_Scheduled => Scheduled,

Name => Name,
Graphic_Symbol => Symbol,
Force => Force,
Move Period => MovePeriod,
Active => Active,
Location => Location,

Destination => Destination,
Speed => Speed,
Max_Speed => MaxSpeed,
Fuel => Fuel,
Fuel Consumption => Consumption,
FuelUsed => 0.0);

RETURN ObjPtr;
END;

END SimulationObjectPkg. GroundObjectPkg. TankPkg;

82. sortedlist pkg.ads

generic
type element_type is private;
with function "<"(x, y: element_type) return boolean;

package sortedlistpkg is
type sorted list is private;

function empty return sorted list;
-- Returns an empty sorted list.

function is_empty(s: sortedlist) return boolean;
-- True if and only if s has no elements.

procedure add(s: in out sortedlist; x: in element_type);
-- s := s U {x}.

procedure get_smallest(s: in out sortedlist; x: out elementtype);
-- sets x to the smallest element of s and removes x from s.
-- raises no-elements if s is empty.

no-elements: exception;
private

type sorted list record is
record

data: element_type;
next: sorted-list;

end record;
-- The list is kept sorted in increasing order wrt "<".

type sorted list is access sorted listrecord;
end sortedlistpkg;
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83. sorted_listpkg.adb

-- generic
-- type element_type is private;
-- with function "<"(x, y: element_type) return boolean;
package body sorted listpkg is

free-list: sorted list := null;

procedure free(node: sorted list) is
begin

node.next := free list;
free list := node;

end free;

function newnode(x: elementtype; s: sorted-list)
return sorted list is

node: sorted list;
begin

if free list = null then
return new sorted list record'(data => x, next => s);

else node := free-list;
free list := free list.next;
node.data :=x;
node.next := s;

return node;
end if;

end new-node;

function empty return sorted list is
begin

return null;
end empty;

function is_empty(s: sorted-list) return boolean is
begin

return (s = null);
end is_empty;

procedure add(s: in out sorted-list; x: in elementtype) is
begin

if isempty(s) then s := newnode(x, s);
elsif x < s.data then s := new node(x, s);
else add(s.next, x);
end if;

end add;

procedure get_smallest(s: in out sortedlist; x: out element_type) is
head: sorted-list := s;

begin
if isempty(s) then raise noelements;
else x := s.data;

s := s.next;
free(head);

end if;
end get_smallest;

end sortedlist_pkg;
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84. stafisfics request typepkg.ads

package statisticsrequest_type_pkg is
type statisticsrequesttype is private;

function on return statistics_requesttype;

function off return statistics_request_type;

private
type statistics request_type is new boolean;

end statisticsrequest_type_pkg;

85. statistics requesttypepkg.adb

package body statisticsrequest_type_pkg is

function on return statisticsrequest_type is
begin

return true;
end on;

function off return statisticsrequest_type is
begin

return false;
end off;

end statisticsrequest_type_pkg;

86. statisticstypepkg.ads

package statisticstype_pkg is
type statistics-type is private;

function convert(x: statisticstype) return float;

function convert(x: float) return statisticstype;

private
type statisticstype is new float;

end statisticstype_pkg;

87. statisfics typepkg.adb

package body statistics_type_pkg is
function convert(x: statistics_type) return float is
begin

return float(x);
end convert;

function convert(x: float) return statisticstype is
begin

return statisticstype(x);
end convert;

end statistics_type_pkg;
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88. user-interaction type~pkg.ads

package user_interaction_type_pkg is
type user-interaction type is private;

function stop simulation return user-interaction-type;

private
type user interaction type is new boolean;

end user-interaction type pkg;

89. user-interaction type~pkg.adb

package body user interaction type pkg is

.function stop_simulation return user interaction_type is
begin

return true;
end stop_simulation;

end user interaction type pkg;
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90. warrior global.h

/* * TAE Plus Code Generator version V5.3 [Merge Token: DO NOT DELETE.] ****/

/* * File: global.h ** *
/* *** Generated: Oct 15 11:20:08 1998 *

* PURPOSE:
* This global header file is automatically "#include"d in each panel
* file. You can insert references to global variables here.

"* REGENERATED:
"* This file is generated only once. Therefore, you may modify it without
"* impacting automatic code merge.

* CHANGE LOG:
* 15-Oct-98 Initially generated... TAE
* ************W*W***********************W*****W*WW*WW**WWWW*W*W**W*********

*/

#ifndef I GLOBAL /* prevent double include */
#define I-GLOBAL 0

macros for access to parameter values

* These macros obtain parameter values given the name of
* a Vm object and the name string of the parameter.
* The Vm objects are created by the Initialize All Panels
* function for a resource file.

* Reference scalar parameters as follows:

* StringParm(myPanelTarget, "s") -- string pointer
* IntParm(myPanelTarget, "i") -- integer value
* RealParm(myPanelTarget, "r") -- real value

* For vector parameters, do the following:

* TAEINT *ival;
* ival = &IntParm(myPanelTarget, "i");
* printf ("%d %d %d", ival[0], ival[l], ival[2]);

*/

#define StringParm(vmld, name) (SVAL(*Vm Find(vmId, name),0))
#define IntParm(vmId, name) (IVAL(*Vm Find(vmId, name), 0))
#define RealParm(vmId, name) (RVAL(*Vm Find(vmId, name), 0))

Dispatch Table typedef */

typedef VOID (*FUNCTIONPTR) (;
typedef struct DISPATCH

TEXT *parmName;
FUNCTION PTR eventFunction;
} Dispatch;

#define EVENTHANDLER static VOID /* a flag for documentation */
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Display Id for use by direct Xlib calls: */

extern Display *DefaultDisplay;

/* Externally define wptEvent so event handlers have access to it */

extern WptEvent wptEvent; /* event structure returned by WptNextEvent */

#define SETAPPLICATIONDONE \

extern BOOL Application Done; \
Application_Done = TRUE; \
I

#endif

/* Automatic TAE-style indenting for Emacs users
/* Local Variables: * */
/* mode: c ***

/* * c-indent-level: 0 * */
/* c-continued-statement-offset: 4 *
/* * c-brace-offset: 4 ***

/* * c-brace-imaginary-offset: 4 ***
/* * c-argdecl-indent: 4 * */
/* c-label-offset: -4 *** */
/* * c-continued-brace-offset: -4 *
/* * comment-column: 45 *** */
/* * comment-multi-line: nil *
/* End: ***

91. warriorpangui_3.h

/* TAE Plus Code Generator version V5.3 [Merge Token: DO NOT DELETE.] ****/
/* File: pan_gui_3.h * */
/* Generated: Oct 15 11:20:08 1998 *

* PURPOSE:
* Header file for panel: gui_3

* REGENERATED:
* The following WorkBench operations will cause regeneration of this file:
* The panel's name is changed (not title)
* For panel: gui_3

* CHANGE LOG:
* 15-Oct-98 Initially generated... TAE

#ifndef I_PANgui 3 /* prevent double include */
#define I_PAN_gui_3 0

/* Vm objects and panel Id. */
extern Id gui_3Target, gui_3View, gui_31d;

/* Dispatch table (global for calls to WptNewPanel) */
extern struct DISPATCH gui_3Dispatch[];

/* Initialize gui_3Target and gui_3View */
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extern VOID gui_3_Initialize Panel );

/* Create this panel and display it on the screen */
extern VOID gui_3_CreatePanel );

/* Destroy this panel and erase it from the screen */
extern VOID gui_3_DestroyPanel ();

/* Connect to this panel. Create it or change its state */
extern VOID gui_3_ConnectPanel (;

/*
extern VOID warrior Initialize All Panels );
extern VOID warrior-Create Initial-Panels (;

*/

/*# MTS 10-15-98
added the following procedure declarations

extern VOID set user interaction);
extern VOID set statisticsrequest);
extern VOID set replayrequesto;
extern VOID setnew_plan);

/*# MTS 10-23-98
added the following function declarations

extern VOID set#x0;
extern VOID setyx();

FUNCTION VOID display_fuel_consumption(;
FUNCTION VOID display_xloc(;
FUNCTION VOID display_yloc);
FUNCTION VOID display_mover(;
FUNCTION VOID endsimulation(;

#endif

/* Automatic TAE-style indenting for Emacs users */
/* Local Variables: * */
/*** mode: c ***
/* *** c-indent-level: 0 * */
/*** c-continued-statement-offset: 4 * */
/*** c-brace-offset: 4 * */
/*** c-brace-imaginary-offset: 4 ** -

/* * c-argdecl-indent: 4 /
/*** c-label-offset: -4 *
/* c-continued-brace-offset: -4 *
/* *** comment-column: 45 ***
/* * comment-multi-line: nil *
/*** End: *** */
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92. warrior creat init.c

/* TAE Plus Code Generator version V5.3 [Merge Token: DO NOT DELETE.] ****/

/ File: warrior creat init.c * */
/* Generated: Oct 15 11:20:08 1998 * */
I *********************************~***************************************

"* PURPOSE:
"* Displays all panels in the initial panel set of this resource file

* REGENERATED:
* The following WorkBench operations will cause regeneration of this file:
* A panel is added to the initial panel set
* A panel is deleted from the initial panel set
* An initial panel's name is changed (not title)
* For the set of initial panels:
* gui3

* CHANGE LOG:
"* MERGE NOTE: Add Change Log entries BELOW this line.
"* 15-Oct-98 Initially generated.. .TAE
"* MERGE NOTE: Add Change Log entries ABOVE this line.
* ************************************************************************

*/

#include "taeconf.inp"
#include* "wptinc.inp"
#include "warriorglobal.h" /* Application globals */

/* One include for each panel in initial panel set */
#include "warrior_pan_gui_3.h"

/* MERGE NOTE: Add additional includes and functions BELOW this line. */
/* MERGE NOTE: Add additional includes and functions ABOVE this line. */

FUNCTION VOID warriorCreate InitialPanels ()

/* MERGE NOTE: Add additional variables and code BELOW this line.
/* MERGE NOTE: Add additional variables and code ABOVE this line. */

/* Show panels */

gui_3_CreatePanel (NULL, WPTPREFERRED);

/* MERGE NOTE: Add additional code BELOW this line. */
/* MERGE NOTE: Add additional code ABOVE this line. */

/* Automatic TAE-style indenting for Emacs users */
/* Local Variables: *** */
/* * mode: c ***

/* * c-indent-level: 0 * */
/* * c-continued-statement-offset: 4 ***

/* * c-brace-offset: 4 *** */
/* * c-brace-imaginary-offset: 4 ***
/* c-argdecl-indent: 4 *** */
/* * c-label-offset: -4 *** */
/* * c-continued-brace-offset: -4 ***

/* * comment-column: 45 * */
/* comment-multi-line* nil * */
/*** End: *** */
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93. warrior initpan.c

/* TAE Plus Code Generator version V5.3 [Merge Token: DO NOT DELETE.] ***
,/

/* File: warriorinitpan.c * */
/* Generated: Oct 15 11:20:08 1998 * */
1* *******************************************W***********W*****WWW*********

"* PURPOSE:
"* Initialize all panels in the resource file.

* REGENERATED:
* The following WorkBench operations will cause regeneration of this file:
* A panel is deleted
* A new panel is added
* A panel's name is changed (not title)
* For the panels:
* gui_3

* CHANGE LOG:

* MERGE NOTE: Add Change Log entries BELOW this line.
* 15-Oct-98 Initially generated... TAE.
* MERGE NOTE: Add Change Log entries ABOVE this line.
* ********************W*W**************W*****W*****W*W*W******************

*/

#include "taeconf.inp"
#include "wptinc.inp"
#include "symtab. inc"
#include "warrior_global.h" /* Application globals */

/* One "include" for each panel in resource file */
#include "warrior_pangui_3.h"

/* MERGE NOTE: Add additional includes and functions BELOW this line. */
/* MERGE NOTE: Add additional includes and functions ABOVE this line. */

FUNCTION VOID warriorInitializeAllPanels (resfileSpec)
TEXT *resfileSpec;

Id vmCollection;

/* MERGE NOTE: Add additional variables and code BELOW this line. */
/* MERGE NOTE: Add additional variables and code ABOVE this line. */

/* read resource file */
vmCollection = Co New (P ABORT);
CoReadFile (vmCollection, resfileSpec, PABORT);

/* initialize view and target Vm objects for each panel */
gui_3_InitializePanel (vmCollection);

/* MERGE NOTE: Add additional code BELOW this line. */
/* MERGE NOTE: Add additional code ABOVE this line. */

/* Automatic TAB-style indenting for Emacs users */
/*** Local Variables-: * *
/*** mode: c *
/*** c-indent-level: 0 * */
/*** c-continued-statement-offset: 4 * */
/* * c-brace-offset: 4 *** */
/*** c-brace-imaginary-offset: 4
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/* * c-argdecl-indent: 4
/* c-label-offset: -4 *

/* * c-continued-brace-offset: -4 ***

/* * comment-column: 45 *** */
/* * comment-multi-line: nil ***
/* * End: ***

94. warriorpangui_3.c

/* TAE Plus Code Generator version V5.3 [Merge Token: DO NOT DELETE.] ***
*/
/* File: pan_gui_3.c *
/* Generated: Nov 2 14:32:41 1998 /I **********************************~**************************************

"* PURPOSE:
"* This file encapsulates the TAE Plus panel: gui_3
"* These routines enable panel initialization, creation, and destruction.
"* Access to these routines from other files is enabled by inserting
"* '#include "pan~gui_3.h"'. For more advanced manipulation of the panel
"* using the TAE routines, the panel's Id, Target, and View are provided.
*

"* NOTES:
"* For each parameter that you have defined to be "event-generating" in
"* this panel, there is an event handler procedure below. Each handler
"* has a name that is a concatenation of the parameter name and " Event".
"* Add application-dependent logic to each event handler. (As generated
"* by the WorkBench, each event handler simply logs the occurrence of the
"* event.)

"* For best automatic code merging results, you should put as many
"* modifications as possible between the lines of the MERGE NOTE comments.
"* Modifications outside the MERGE NOTEs will often merge correctly, but
"* must sometimes be merged by hand. If the modifications cannot be
"* automatically merged, a reject file (*.rej) will be generated which
"* will contain your modifications.
*

"* REGENERATED:
"* The following WorkBench operations will cause regeneration of this file:
* The panel's name is changed (not title)
* For panel: gui_3
*

* The following WorkBench operations will also cause regeneration:
* An item is deleted
* A new item is added to this panel
* An item's name is changed (not title)
* An item's data type is changed
* An item's generates events flag is changed
* An item's valids changed (if item is type string and connected)
* An item's connection information is changed
* For the panel items:
* enter_new_plan, getre_30, getst_27, get_user in_21,
* get_x, get_y

* CHANGE LOG:
* MERGE NOTE: Add Change Log entries BELOW this line.
* 2-Nov-98 Initially generated.. .TAE
* MERGE NOTE: Add Change Log entries ABOVE this line.
* **************************************************************************

*/

#include "taeconf.inp"
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#include "wptinc.inp"
#include "warriorglobal.h" /* Application globals */
#include "warriorpan_gui_3.h"

/* One "include" for each connected panel */

/* MERGE NOTE: Add includes, vars, and functions BELOW this line. */
/* MERGE NOTE: Add includes, vars, and functions ABOVE this line. */

Id gui_3Target, gui_3View, gui 31d;
/* gui_3Dispatch is defined-at the end of this file */

* Initialize the view and target of this panel.
*/

FUNCTION VOID gui_3 InitializePanel (vmCollection)
Id vmCollection;

gui_3View = CoFind (vmCollection, "gui 3 v");
gui_3Target = CoFind (vmCollection, "gui_3_t");

1* ****W**WW*W**********WWWWWWWW***W***WWWWW**************WWW****W*WWWWWW*W

* Create the panel object and display it on the screen.

FUNCTION VOID gui_3_CreatePanel (relativeWindow, flags)
Window relativeWindow;
COUNT flags;

/* MERGE NOTE: Add code BELOW this line for gui_3_CreatePanel.
/* MERGE NOTE: Add code ABOVE this line for gui_3_CreatePanel. */

if (gui_31d)
printf ("Panel (gui_3) is already displayed.\n");

else
gui_31d = WptNewPanel (DefaultDisplay, gui_3Target, gui_3View,

relativeWindow, gui_3Dispatch, flags);

* Erases a panel from the screen and de-allocate the associated panel
* object.
*/

FUNCTION VOID gui_3_DestroyPanel ()

1* MERGE NOTE: Add code BELOW this line for gui_3_Destroy__Panel.
/* MERGE NOTE: Add code ABOVE this line for gui 3 Destroy_Panel. */

WptPanelErase(gui_3Id);
gui_31d=O;

1* *W***W*********W*****WWWWW*W*W*W****WW*W*W**W******W*WWW*W**WW*W********

* Connect to-this panel. Create it or change its state.
*/

FUNCTION VOID gui_3_ConnectPanel (relativeWindow, flags)
Window relativeWindow;
COUNT flags;

/* MERGE NOTE: Add code BELOW this line for gui_3_ConnectPanel..*/
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/* MERGE NOTE: Add code ABOVE this line for gui 3 Connect Panel. */

if (gui_31d)
Wpt_SetPanelState (gui_31d, flags);

else
gui_3_CreatePanel (relativeWindow, flags);

1* ************************************************************************

* Handle event from parameter: enternewplan
*/

EVENT HANDLER enternew_planEvent (value, count)
TEXT *value[]; /* string pointers */
FUNINT count; /* num of values */
I /* parm: enternew_plan */
/* MERGE NOTE: Add code BELOW this line for parm: enternew_plan. */
/* MERGE NOTE: Add code ABOVE this line for parm: enter_new_plan. */

set_new_plan);

printf ("Panel gui_3, parm enter new_plan: value = %s\n",
count > 0 ? value[0] : "none");

/* parm: enternewplan */

1* ************************************************************************

* Handle event from parameter: get re_30
*/

EVENT HANDLER get re 30 Event (value, count)
TEXT *value[]; /* string pointers */
FUNINT count; /* num of values */

/* parm: getre_30 */
/* MERGE NOTE: Add code BELOW this line for parm: getre_30. *
/* MERGE NOTE: Add code ABOVE this line for parm: get re 30. *

set_replayrequest );

printf ("Panel gui_3, parm getre_30: value =%sn",

count > 0 ? value[0] : "none");

/* parm: getre_30 */

1* ************************************************************************

* Handle event from parameter: getst_27
*/

EVENT HANDLER get st 27 Event (value, count)
TEXT *value[]; /* string pointers */
FUNINT count; /* num of values

/* parm: getst_27 */
/* MERGE NOTE: Add code BELOW this line for parm: get st 27. */
/* MERGE NOTE: Add code ABOVE this line for parm: get st_27. */

setstatistics-request(;
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printf ("Panel gui_3, parm getst_27: value = %s\n",
count > 0 ? value[O) : "none");

* /
/* parm: getst_27 */

1* ***************W*********************************************************

* Handle event from parameter: getuser in_21
*/

EVENT HANDLER get_user in_21_Event (value, count)
TEXT *value[]; /* string pointers */
FUNINT count; /* num of values */

/* parm: get_userin_21 */
/* MERGE NOTE: Add code BELOW this line for parm: getuser in 21. */
/* MERGE NOTE: Add code ABOVE this line for parm: getuser in_21. */

set user interaction(;

printf ("Panel gui_3, parm getuser in 21: value = %s\n",
count > 0 ? value[0] : "none");

/* parm: get user in 21 */

1* ************************************************************************

* Handle event from parameter: get_x
*1

EVENT HANDLER getx Event (value, count)
TAEFLOAT value[]; /* real vector */
FUNINT count; /* num of values ,/
I /* parm: get_x */
/* MERGE NOTE: Add code BELOW this line for parm: getx.
/* MERGE NOTE: Add code ABOVE this line for parm: getx.

setx((double)value[0]);

printf ("Panel gui_3, parm get_x: value = %f\n",
count > 0 ? value[0] : 0);

/* parm: get_x

* Handle event from parameter: get_y
*/

EVENT HANDLER get_y_Event (value, count)
TAEFLOAT value[]; /* real vector
FUNINT count; /* num of values */

/* parm: get_y */
/* MERGE NOTE: Add code BELOW this line for parm: get_y. */
/* MERGE NOTE: Add code ABOVE this line for parm: get_y. */

set-y((double)value[O]);

printf ("Panel gui_3, parm get_y: value = %f\n",
count > 0 ? value(0] : 0);

/* parm: get_y */
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struct DISPATCH gui_3Dispatch[] = I
{"enternewplan", enter newplanEvent),
{"getre_30", getre_30_Event),
{"get st_27", getst_27 Event),
{"get_userin_21", getuser in_21_Event),
{"getx", get x Event),
{"gety", gety_Event),
{NULL, NULL} /* terminator entry */

/* MERGE NOTE: Add additional functions BELOW this line. */
/*# MTS 10-15-98

added the following routines to display info to gui

FUNCTION VOID display fuel_consumption(c)
double c;

Wpt_SetReal(gui_31d, "displayst_31", (TAEFLOAT)c);

FUNCTION VOID displayxloc(x)
double x;

Wpt_SetReal(gui_31d, "xloc", (TAEFLOAT)x);

FUNCTION VOID displayyloc(y)
double y;

Wpt_SetReal(gui_31d, "yloc", (TAEFLOAT)y);

FUNCTION VOID displaymover(x, y)
double x, y;

TAEFLOAT value[2];
value[0] = (TAEFLOAT)x;
value[l] = (TAEFLOAT)y;
VmSetReal (gui_3Target, "display re 37", 2, value, PUPDATE);
Wpt_ParmUpdate (gui_31d, "display re 37");

FUNCTION VOID end simulation()

Wpt_PanelErase(gui_31d);
WptFinish();

SETAPPLICATIONDONE;

/* MERGE NOTE: Add additional functions ABOVE this line. */

/* Automatic TAE-style indenting for Emacs users
/*** Local Variables: * */
/* * mode: c ***

/* * c-indent-level: 0 * */
/* * c-continued-statement-offset: 4 ***
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/* c-brace-offset: 4 * */
/* c-brace-imaginary-offset: 4 * */
/* * c-argdecl-indent: 4 *
/* * c-label-offset: -4 * */
/* c-continued-brace-offset: -4 *** */
/* * comment-column: 45 *
/* * comment-multi-line: nil * */
/* End: ***

95. warrior tae.c

/* TAE Plus Code Generator version V5.3 [Merge Token: DO NOT DELETE.] ***

*/

/* File: warrior.c *
/* Generated: Oct 15 11:20:08 1998 * */

"* PURPOSE:
"* This the main program of an application generated by the TAE Plus Code
"* Generator.

*REGENERATED:
* This file is generated only once. Therefore, you may modify it without
* impacting automatic code merge.

* NOTES:
* To turn this into a real application, do the following:

* 1. Each panel that has event generating parameters is encapsulated by
* a separate file, named by concatenating the string "pan " with the
* panel name (followed by a ".c"). Each parameter that you have defined
* to be "event-generating", has an event handler procedure in the
* appropriate panel file. Each handler has a name that is a
* concatenation of the parameter name and the string " Event". Add
* application-dependent logic to each event handler. (As generated by
* the WorkBench, each event handler simply logs the occurrence of the
* event.)

* 2. To build the program, type "make". If the symbols TAEINC,
* are not defined, the TAE shell (source) scripts $TAE/bin/csh/taesetup
* will define them.

* ADDITIONAL NOTES:
* 1. Each event handler has two arguments: (a) the value vector
* associated with the parameter and (b) the number of components. Note
* that for scalar values, we pass the value as if it were a vector with
* count 1.

* Though it's unlikely that you are interested in the value of a button
* event parameter, the values are always passed-to the event handler for
* consistency.

* 2. You gain access to non-event parameters by calling the Vm package
* using the targetId Vm objects that are created in
* InitializeAllPanels. There are macros defined in global.h to assist
* in accessing values in Vm objects.

* To access panel Id, target, and view, of other panels, add an
* "#include" statement for each appropriate panel header file.

* CHANGE LOG:
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* 15-Oct-98 Initially generated... TAE
* ************************************************************************

*/

#include "taeconf.inp"
#include "wptinc.inp"
#include "symtab.inc"
#include "warrior_global.h" /* Application globals */
#include "warrior_pan gui_3.h" /* Application globals
*/

Globally defined variables */

Display *DefaultDisplay;
WptEvent wptEvent; /* event structure returned by WptNextEvent */
BOOL ApplicationDone;

/*# MTS 10-15-98
replace main routine by initialize gui and generatedtaeevent monitor

main (argc, argv)

FUNINT argc;
TEXT *argv[l;

CODE eventType;

COUNT termLines, termCols;
CODE termType;

/* PROGRAMMER NOTE:
* add similar extern's for each resource file in this application
*/

extern VOID warrior Initialize All Panels (;
extern VOID warrior-Create Initial-Panels 0;

struct DISPATCH *dp; /* working dispatch pointer */
struct VARIABLE *parmv; /* pointer to event VARIABLE */

/*# MTS 10-15-98
add the statement void initialize gui()#*/

void initializegui()

/* initialize terminal without clearing screen
t pinit (&termLines, &termCols, &termType);

/* permit upper/lowercase file names */
f force lower (FALSE);

Default_Display = Wpt_Init (NULL);

/* PROGRAMMER NOTE:
* To enable scripting, uncomment the following line. See the
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* taerecord man page.
*/

/* Wpt_ScriptInit ("warrior"); */

/* initialize resource file */
/* PROGRAMMER NOTE:

* For each resource file in this application, calls to the appropriate
* InitializeAllPanels and Create InitialPanels must be added.
*/

warrior Initialize All Panels ("warrior.res");
warrior-CreateInitial-Panels (;

/*# MTS 10-15-98
add the following initialization here

Application-Done = FALSE;

/*# MTS 10-15-98
commented out the loop and
add the statment generatedtae eventmonitor()

/#* main event loop *#/
/#* PROGRAMMER NOTE:

#* use SET APPLICATIONDONE in "quit" event handler to exit loop.
#* (SETAPPLICATIONDONE is defined in global.h)

while (!ApplicationDone)

void generatedtaeeventmonitor()

if (Wpt_Pending()

eventType = WptNextEvent (&wptEvent); /* get next WPT event */

switch (eventType)

case WPTPARMEVENT:

/* Event has occurred from a Panel Parm. Lookup the event
* in the dispatch table and call the associated event
* handler function.
*/

dp = (struct DISPATCH *) wptEvent.p_userContext;
for (; (*dp).parmName != NULL; dp++)

if (s_equal ((*dp).parmName, wptEvent.parmName))
{
parmv = Vm Find (wptEvent.p_dataVm, wptEvent.parmName);
(*(*dp).eventFunction)

((*parmv).v_cvp, (*parmv).vcount);

break;

break;

case WPTFILEEVENT:

/* PROGRAMMER NOTE:
* Add code here to handle file events.
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* Use WptAddEvent and WptRemoveEvent to register and remove
* event sources.
*/

printf ("No EVENTHANDLER for event from external source.\n");
break;

case WPTWINDOWEVENT:

/* PROGRAMMER NOTE:
"* Add code here to handle window events.
"* WPT WINDOW EVENT can be caused by windows which you directly
"* create with X (not TAE panels), or by user acknowledgement
"* of a Wpt_PanelMessage (therefore no default print statement
"* is generated here).
*/

break;

case WPTTIMEOUTEVENT:

/* PROGRAMMER NOTE:
* Add code here to handle timeout events.
* Timeout events occur when an application has not received any
* user input within the interval specified by WptSetTimeOut.
*/

printf ("No EVENT HANDLER for timeout event.\n");
break;

case WPT TIMER EVENT:

/* PROGRAMMER NOTE:
"* Add code here to handle timer events.
"* Timer events occur on (or after) the interval specified when the
"* event is registered using WptAddTimer. Use WptRemoveTimer to
"* remove timers.
*/

printf ("No EVENT HANDLER for event from timer source.\n");
break;

default:

printf("Unknown WPT Event\n");
break;

else if (ApplicationDone)

WptFinish(); /* close down all display connections */

/* end main */

/* Automatic TAE-style indenting for Emacs users */
/* *** Local Variables: ***

/* *** mode: c ***

/*** c-indent-level: 0 ***

/* * c-continued-statement-offset: 4 ***
/*** c-brace-offset: 4 * */
/* * c-brace-imaginary-offset: 4 *** */
/* * c-argdecl-indent: 4 ***

/* * c-label-offset: -4 /
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/* c-continued-brace-offset: -4 ~ *
/* comment-column: 45 ~ *

/* comment-multi-line: nil **

1*** End: ***
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