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Figure 14. Hardware diagram of the floating-point units used 
in TSPAN. 
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Figure 15. Architecture of the array processor units used in 
TSPAN. 

puters connected to each major processing unit. An 
Ethernet link ties the MicroV AX II's to the VAX-8530, 

which holds the system software and provides the 
programming environment. 

TSPAN contains only six custom modules, compared 
to 36 for SPAN-I. The TSPAN modules are 14-layer print­
ed circuit boards using two controlled impedance lay­
ers. Its modules use the standard 9U Eurocard form 
factor; therefore, the modules are slightly smaller than 
19 x 15 in. 

FUTURE DIRECTIONS 
Changes in the nature of the ocean and the nature of 

submarine warfare will require the use of more complex 
sonar signal-processing algorithms than those routinely 
used today. Such algorithms will in turn require com­
putational potentials at least an order of magnitude 
greater than provided by TSP AN. Achieving that goal will 
require both faster processing elements and the use of 
more elements. 

In addition, processing systems such as TSP AN produce 
large quantities of output that must be examined by hu­
man sonar analysts. Just the storage and display of this 
output is a difficult task, which is addressed by projects 
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under way at APL. Ideally, much of the output of so­
nar signal-processing systems should be scanned by other 
types of processors, such as expert systems, which would 
act as useful aids to the human analyst. Such postsignal­
processing systems are under active investigation at APL 

and elsewhere, but no successful system of this kind has 
been produced. 
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