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Inspection of guided missiles applied with parallel processing
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[Abstract]

In general, the guided weapon seeker and the guided control device process the target, search, recognition, and capture information to
indicate the state of the guided missile, and play a role in controlling the operation and control of the guided weapon. The signals required for
guided weapons are gaze change rate, visual signal, and end-stage fuselage orientation signal. In order to process the complex and
difficult-to-process missile signals of recent missiles in real time, it is necessary to increase the data processing speed of the missiles.

This study showed the processing speed after applying the stop and go and inverse enumeration algorithm among the parallel
algorithm methods of PINQ and comparing the processing speed of the signal data required for the guided missile in real time using the
guided missile inspection program. Based on the derived data processing results, we propose an effective method for processing missile
data when applying a parallel processing algorithm by comparing the processing speed of the multi-core processing method and the
single-core processing method, and the CPU core utilization rate.
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Table 1. PLINQ algorithm class and Operator.

Using
System.Ling
Class

ParallelEnumerable

Operator

IThe entry point for PLINQ. Specifies that the rest
of the query should be parallelized, if it is
possible.

AsParallel

ISpecifies that the rest of the query should be run

AsSequential sequentially, as a non—parallel LINQ query.

Specifies that PLINQ should preserve the
lordering of the source sequence for the rest of
the query, or until the ordering is changed, for
lexample by the use of an orderby (Order By in
isual Basic) clause.

AsOrdered

Specifies that PLINQ for the rest of the query is
not required to preserve the ordering of the
lsource sequence.

AsUnordered

A multithreaded enumeration method that,
unlike iterating over the results of the query,
ForAll enables results to be processed in parallel
ithout first merging back to the consumer
thread.

IAn overload that is unique to PLINQ and enables
intermediate aggregation over thread-local
partitions, plus a final aggregation function to
icombine the results of all partitions.

Aggregate

ParallelEnumerable.Select

.AsParallel() -

Thread3

[Threads C‘D)—»‘A‘B‘C|D‘E’FJ
_Thread1

"abcdef".AsParallel().Select (c => char.ToUpper(c)).ToArray()

33 1. PLINQ 22|15 AM2| =
Fig. 1. PLINQ Algorithm processing structure.
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var nums = form n in data.AsParallel()
where n < 150
select factorial(n);
Foreach (var item in nums)
Console.WriteLine(item)
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Fig. 2. Inverted enumeration factorial calculation.

var query = from num in nums.AsParallel()
Where n < 150
select num;

query.ForAll(e =>
concurrentBag.Add(Compute (e)));

T8 3. ForAll & A AMR} ASHL 2=
Fig. 3. ForAll Operator inverted enumeration factorial
calculation.
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Process 1

A

Process n

Process 2 .. n-2

Process n -1

- ForAll -
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Process n...
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Fig. 4. Operation processing method of Foreach and Forall
Operator.
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Fig. 5. Missile assembly test set using parallel algorithm.

Device Chassis = DagSystem.Local.Load Devide(Devied)

List<T>ListDevied = new List<T>(;

IntPtr pTH = Marshl.AllochHGlobal(10):

Byte[]Data = new Byte[4]:

AnalogWaveform ReveiceData;

Using(Task DoWork = new Task()

{

ListDevied [T].AO Channels.CrateChannel(Chassis[0].DeiviedID,” PORTO",

ChannelLineGrouping.OneChannel
ForAllLine);

ReveiceData = TaskReader.EndReadWaveform{lAsyncResult)
foreach (AnalogWaveform <T= waveform in ReveiceData )
{
var nums = form In waveform.AsParallel(;
where ...
select ...
nums. ForAll(item => ..)

1
GlovalVariable = nums.ToList)

}

T8 6. HEMI| Yu2[ES olSet HlolE X2l ARE
Fig. 6. Data processing pseudo code using parallel
processing algorithm.

E 2. PLINQ SzHA2t AAAIR}
Table 2. PLINQ class and operator.

Operating
CPU Memory B
Computer Intel Core 17 4.20GHz 32 GByte IWindows 10
Channel Count Speed Data Count
DAQ 32 Channel 5 khz 10
Parallel
DAQ algorithm Test Case

CH1
Test 1

CH2 @ Test2

CH3 Test 3

Jg 7. €A UeES HE Y & HlolH A2l 7=
Fig. 7. Parallel processing algorithm test equipment data.



processing structure

CPU Intel(R) Core(TM) i7-7700K CPU @ 4.20GHz

14% é.7BGHz

150 2311 7;313 Sam ;f(s

0>6A'40:32

8 8. SEAMz|IE M &8 CPU Azl Zxt

Fig. 8. CPU processing result appling serial processing.

CcPU Intel(R) Core(TM) i7-7700K CPU @ 4.20GHz

85"}0 4.37GH:
16 2362 80837 13”
sos3312 ' o
a8 9. HEXMZ| L2|F M EFH CPU Azl At
Fig. 9. CPU processing result applying parallel processing
algorithm.

# 3. CPU HMz|ZAE 0|8E H|u
Table 3. Comparison of CPU utilization by processing

method.
CPU Utilization [Speed Using Core Count
Serial 31 % 4.33 GHz 1
Parallel 85 % 4.37 GHz 4

W2 YD2IE M FEE HHY

E 4. tolel 2 E X2 {5

Table 4. Processing speed by data capacity.

Data Size Serial Processing [Parallel Processing [Data Format

0.5 MBytes 249 msec 325 msec

1 MBytes 439 msec 381 msec fformat : Binary

5 MBytes 202 msec #96 msec junit : unsigned short
10 MBytes 4109 msec 809 msec
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