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DATA COLLECTION SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to data collection sys 

tems, but more speci?cally, it relates to data collection 
systems which use master units and secondary units 
configured to respond to the master unit. 

2. Description of the Prior Art 
Gun ?re control system development is a primary 

research and development task for the Department of 
the Navy scienti?c and engineering personnel. Data on 
system performance in a sea environment is required for 
maintenance of gun ?re control systems, to improve the 
performance thereof and for validation of new designs. 
In the past, the Naval Gunnery Analysis System 
(NGAS) was a laboratory tool con?gured to acquire 
performance data on the MK 68 analog gun ?re control 
systems. The instrumentation consisted of cameras, 
simultaneously triggered to take pictures of computer 
dials. Consequently, parallax, low data rates and lack of 
intermediate values were severe drawbacks. In the most 
recent past, an electronic system was developed using 
discrete transistor to transistor logic (TTL) and an elec 
tronic recording media. The foregoing system was used 
successfully in the Navy’s 8 inches Major Caliber Light 
weight Gun tests. However, the system’s inherent lack 
of ?exibility was a severe constraint, consequently, the 
single purpose expensive data acquisition system 
proved to be too in?exible for the wide variety of test 
ing needed in the Navy. 

OBJECTS OF THE INVENTION 

Accordingly, the principal object of the present in 
vention is to con?gure a data collection system to be 
modular in design so that the data collection interfaces 
can be built independently such that the data collection 
system can be customized quickly as needed without 
disturbing the in place operating components. 

SUMMARY OF THE INVENTION 

In accordance with the above stated objects, other 
objects, features and advantages, the purpose of the 
invention is to con?gure a data collection system that is 
modular in design and allows data collection interfaces 
to be built independently. 
The essence of the present invention is in the use of 

master and slave processors, which, due to the indepen 
dence of each slave processor, allow the con?icting 
timing requirements of multiple data sources to be elimi 
nated. The purpose of the present invention is carried 
out by con?guring the data collection systems to com 
prise a master processor, a plurality of slave processors, 
a random access memory device (RAM) and a direct 
memory access (DMA) controller. The RAM device 
includes “mailbox" locations for processor communica 
tions. In addition, the RAM device includes data buff 
ers. The DMA controller is a mechanism for data trans 
fer from the data buffers of the RAM device to an asso 
ciated peripheral device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The previously stated objects, other objects, features 
and advantages of the present invention will be appar 
ent from the following more particular description of 
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the preferred embodiment as illustrated in the accompa 
nying drawings, in which: 
FIG. 1 is a block diagram representation of a data 

collection system according to the present invention 
depicting, inter alia, the master processor and the plu 
rality of slave processors thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 shows an embodiment of a data collection 
system 10in which the present invention is employed to 
collect data from multiple data sources while eliminat 
ing the usual con?icting timing requirements thereof. 

Speci?cally, the data collection system 10 comprises 
a system data/address/control bus 12, a system inter 
rupt line 14, a direct memory access (DMA) unit 16 
further including a DMA controller 18 and DMA inter 
face 20. As shown, the DMA unit 16 is operatively 
connected between the system data/address/control 
bus 12 and an associated peripheral device (not shown). 
The data collection system 10 further comprises a 

memory device 22 including an input buffer 24, a ran 
dom access memory (RAM) 26 and an output buffer 28. 
The memory device 22 is con?gured for temporary 
storage of the data from the plurality of data sources 1 
through N, inter alia, on the aforementioned system 
data/address/control bus 12. Also, the system is con?g 
ured such that when the input buffer 24 is being ?lled 
with data, data in said output buffer, in cooperation 
with the RAM 26, is being copied to said DMA unit 16. 
To continue, a plurality of slave processors 30-1 
through 30-N are operatively connected between the 
system data/address/control bus 12 and the system 
interrupt line 14. It should be noted that each one of the 
plurality of slave processors 30-1, 30-2 through 30-N is 
a dedicated independent microcomputer whose soft 
ware is customized for the particular data collection 
job. 
A master processor 32 is operatively connected be 

tween the system data/address/control bus 12 and the 
system interrupt line 14. The master processor 32 con 
tains a predetermined program for controlling the tim 
ing and interpreting commands for the plurality of slave 
processors 30-1, 30-2 through 30-N. 
The RAM 26 of the memory device 22 includes a 

plurality of “mailbox” locations 26-1, 26-2 through 
26-N, one for each of the plurality of slave processors 
30-1 through 30-N. In operation, the plurality of “mail 
box” locations 1 through N are configured such that the 
master processor 32 deposits commands therein so as to 
be read by particular ones of the slave processors 30-1 
through 30-N, aforementioned. Accordingly, the slave 
processors 30-1 through 30-N depend upon the master 
processor 32 for system timing and interpretation of 
operator commands via a display/keyboard 34, which is 
operatively connected to the master processor 32. A 
system clock 36 is connected to the master processor 32 
via one terminal of a timing switch 38. As shown, the 
other terminal of the timing switch 38 is connected to an 
external timing source. Thus, under operator control 
from the display/keyboard 34, via the master processor 
32, a periodic signal for synchronization can be 
switched into the system from the system clock 36 or 
from the external timing source. This switching is nec 
essary because of a difference in timing requirements for 
the different data sources 1 through N. 
The overhead software for the slave processors 30-1 

through 30-N is minimized by the use of the simple 
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command structure between the master processor 32 
and the slave processors 30-1 through 3ll-N. It should 
also be noted that none of the slave processors 30-1 
through 30-N communicate with each other nor are 
they depended upon each other. Since there is no com 
munications between the slave processors 30-1 through 
30-N, each can be developed independently and simul 
taneously. Thus, the primary asset of the data collection 
system 10 is its ability to mix slave processors and 
quickly develop new ones to customize the system as 
needed. 
To those skilled in the art, many modi?cations and 

variations of the present invention are possible in light 
of the above teachings. It is therefore to be understood 
that the present invention can be practiced otherwise 
than as speci?cally described herein and still be within 
the spirit and scope of the appended claims. 
What is claimed is: 
l. A data collection system for collecting and distrib 

uting data from a plurality of data sources 1 through N 
comprising: 

a system data/address/control bus; 
21 system interrupt line; 
a direct memory access (DMA) unit operatively con 

nected to said system data/address/control bus 
con?gured so as to allow data transfers indepen 
dently according to a predetermined program; 

a memory device, operatively connected to said 
system data/address/control bus and being con?g 
ured to allow data to be stored or retrieved; 

a plurality of slave processors 1 through N opera 
tively connected between said system data/ad 
dress/control bus and said system interrupt line, 
each one of said plurality of slave processors 1 
through N being independent and dedicated to 
collecting data only from corresponding ones of 
the data sources 1 through N, and each one of said 
plurality of slave processors 1 through N having a 
predetermined program customized for the corre 
sponding ones of said plurality of data sources 1 
through N; and 

a master processor operatively connected between 
said system data/address/control bus and said sys 
tem interrupt line, said master processor having a 
predetermined program for controlling the timing 
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4 
and interpreting commands for said plurality of 
slave processors 1 through N. 

2. The data collection system of claim 1 wherein said 
direct memory access unit comprises: 

a DMA controller operatively connected to said 
system data/address/ control bus; and 

a DMA interface operatively connected between said 
DMA controller and an associated peripheral de 
vice and coacting such that data transfers from said 
memory device are accomplished automatically 
and transparent to said master processor without 
intervention thereof. 

3. The data collection system of claim 2 wherein said 
memory device comprises: 

an input buffer operatively connected to said system 
data/address/control bus for temporary storage of 
data therefrom; 

a random access memory (RAM) operatively con 
nected to said input buffer for temporary storage of 
data therefrom; and 

an output buffer operatively connected between said 
RAM and said system data/address/control bus 
such that as said input buffer is being ?lled with 
data, said output buffer is being copied to said 
DMA unit. 

4. The data collection system of claim 3 wherein said 
RAM includes a plurality of “mai1box" locations 1 
through N one for each of said plurality of slave proces 
sors 1 through N, said plurality of “mailbox" locations 
1 through N being con?gured such that said master 
processor deposits commands therein so as to be read by 
the particular ones of said slave processors 1 through N. 

5. The data collection system of claim 4 further com 
prising a display/keyboard operatively connected to 
said master processor for directing and monitoring the 
operating modes thereof according to the predeter 
mined program therein. 

6. The data collection system of claim 5 further com 
prising a system clock operatively connected to said 
master processor for generating periodic signals used 
for synchronization, and a timing switch operatively 
connected between said system clock and said master 
processor, and being operatively connected between an 
external timing source and said master processor so as 
to switch between the system clock and the external 
timing source under control of said master processor. 
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