




D. F. Sterne - Program of A pplied Research in Ada 

To bus broadcast 

Bus-send 

Sequencer 

Figure 2-An example of an experimental Ada·based graphic notation, used here to describe a component of a 
simulator program. Rectangles and parallelograms represent Ada code modules: packages, procedures, tasks, 
and entries. Large arrows represent execution flow paths; small arrows represent data flow paths. 

ty than its predecessor. At the beginning of each cut, 
only those design decisions and techniques that worked 
successfully in the preceding cut are retained; others 
are discarded. Similarly, choices among software de­
velopment computers, compilers, execution com­
puters, and peripheral devices are reexamined and new 
choices are made. 

The three cuts are expected to take approximately 
3,9, and 30 months, respectively. The first cut has re­
cently been completed. It uses a Digital Equipment 
Corp. VAX-ll / 780 computer and the UNIX operat­
ing system for both program development and pro­
gram execution, and an Ada subset compiler developed 
at the University of York, England. A Navy standard 
UYA-4 console is the program's primary input/out­
put device. 

The first cut model implements only a few essen­
tial, highly simplified command and decision func­
tions. The functions include managing a small data­
base of track reports from a single simulated sensor; 
displaying track positions, velocities, and identifica­
tion symbols on the UY A-4; and responding to oper­
ator commands to engage targets, drop tracks, and 
change track identifiers. Subsequent models will sup­
port multiple operators, additional operator functions, 
track reports from multiple sensors, doctrine-driven 
automatic system response, and increased detail in all 
implemented functions. Each cut will also include a 
wraparound simulation program to create input stimuli 
and record output responses. As shown in Fig. 3, the 
program provides simulated communications from the 
Aegis Weapon Control System and Spy Radar Con­
trol System. 

The other Phase 2 Ada activities are sponsored by 
the Tomahawk Cruise Missile Program, which is con­
sidering using Ada for future upgrades of the Toma­
hawk Weapon Control System software. As the 
Technical Direction Agent to the Tomahawk program, 
APL plans to support future upgrades by conducting 
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Figure 3-Configuration of the software used in Phase 2 of 
the initial Ada investigation. The software includes a simpli­
fied model of the Aegis Command and Decision System and 
a wraparound simulation program to create input stimuli and 
record output responses. The wraparound simulation program 
provides simulated communications with the Aegis Weap­
on Control System and Spy Radar Control System and cre­
ates a simulated environment of friendly and hostile forces . 

software design experiments for the weapon control 
system. General areas of interest include experiments 
to improve the man/ machine interface and to incor­
porate Ada's design philosophy into the overall soft­
ware structure by using Ada as a program design 
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language. To date, APL has assisted the Tomahawk 
program in identifying Ada risks and fallbacks and has 
participated in an Ada advisory committee for the 
Tomahawk Weapon System. 

In addition, the Tomahawk and Aegis programs 
have supported planning efforts to establish an APL 
Ada laboratory facility and a series of Ada awareness 
and education seminars. 

Phase 3 
By capitalizing on the insights gained in the Phase 

2 experiments, it should be possible to develop some 
specific spinoff products. Several potential spinoffs 
have already been identified. One is derived from what 
is perhaps Ada's greatest potential benefit: its support 
for constructing reusable software components. Tru­
ly reusable components will allow new software ap­
plications to be built from elements of earlier appli­
cations, resulting in substantial cost savings. If Ada 
proves successful in this respect, the Navy will even­
tually assemble a library of reusable components 
specialized for Navy applications. By generalizing and 
enhancing some of the Ada components developed in 
the Phase 2 experiments, APL may be able to contrib­
ute prototype reusable components to a Navy Ada 
library. 

Another potential spinoff concerns the need for 
more extensive and specialized Ada training. In par­
ticular, real-time system architects, having years of ex­
perience using traditional techniques and philosophy, 
may be ill-prepared to use a radically different tech-
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nology like Ada to design large tactical programs. Al­
though consultants and educational institutions offer 
numerous courses on Ada and on software engineer­
ing with Ada, these courses tend to be introductory, 
directed specifically at programmers, and concerned 
only with small, academic example applications. At 
present, there are no educational courses that address 
the needs of experienced real-time system architects. 
Another potential spinoff is an advanced educational 
course using the Phase 2 prototype systems as case 
studies. Because these prototypes are based on 
representative Navy applications, an analysis of their 
strengths and weaknesses may have significant peda­
gogical value. 

Another potential spinoff concerns the need for 
specialized Ada Programming Support Environment 
tools to support development of Navy tactical soft­
ware. The experience of building representative tacti­
cal systems may lead to the identification or devel­
opment of such tools. 
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