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Marshall Vehicle-Engineering Simulation System [MARVES] 

The problem: 
The standardization of trajectory simulation pro-

grams needed to be implemented to allow better 
communication concerning these programs. 

The solution: 
The Marshall Vehicle-Engineering Simulation 

System (MARVES) was developed to furnish pro-
gramers with a standardized system for handling the 
digital computer simulation of trajectories. 

How it's done: 
The MARVES system is a computer language 

developed to aid in the solution of problems related to 
dynamic systems that can be described by a system of 
ordinary differential equations. The MARVES system 
contains a collection of models which represent the 
problem to be solved and a description of one or more 
events peculiar to the problem. 

The simulation of dynamic systems on a computer 
requires a numerical method of integrating differ-
ential equations and a method of interrupting the 
integration to introduce discrete changes in the 
mathematical model. These requirements have led to 
the development of six basic processes: 
1. The initialization process consists of reading input 

data, computing certain parameters which remain 
constant thereafter, such as starting conditions for 
the integration process, and setting certain logical 
constants. 

2. The evaluation process consists of evaluating the 
differential equations. 

3. The numerical-integration process consists of pro-
viding a numerical procedure whereby the differ-
ential equations may be evaluated stepwise until 
stopping conditions have been reached. 

4. The interrupt process consists of providing a 
method of interrupting the integration procedure 
when certain conditions are satisfied or when 
changes in dynamics are to be made.

5. The end-of-step process consists of evaluating vari-
ables at the end of each integration step. 

6. The termination process consists of satisfying given 
stopping conditions, making needed terminal 
computations. 

The primary function of the MARVES language is 
to provide source statements whidh specify operations 
that tailor the program to suit a particular 
application. These statements furnish a shorthand 
notation for specifying: (1) the method of numerical 
integration, (2) the conditions under which the 
numerical integration is to be interrupted for 
special-event computation, and (3) input/output 
statements that are easy to code and debug. The 
MARVES processor program accepts MARVES 
statements, converts them to FORTRAN code, and 
then executes the FORTRAN program in the same 
manner as any other FORTRAN program. 

Notes: 
1. This program was written in ASA Standard 

FORTRAN to be implemented on any machine 
that has the correct compiler. 
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