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Itrait DivideAndConquer{Args, Result] {
/| Tmplemented subclasses ;
def sl 0uldD1v1dee’args : Args) ;: Boolean
def sequentlal(ar s: Args) : esut
def dlvldeéarg% ros) : Sew[Args]
def merge (results: eq[Fulure [Result]])
mplicit_ec:ExecutionContext ) ; Future[Result]
//////// 1111111171111
Ifinal def concurrent(args: Args) : Future[Result] = |
if( ! shouldDivi f %
: i Future.successful sequenllal(argc.))
else
val futures = divide(args | Future( concurrent( ) |
%%atMI;p )) |

Future sequence (futures merge(_)) |
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class Quicksort
|extends Dlv1deAndC0nquer[Llst[Int] List[Int]] {
Val Threshold =
Val Throughput = 10
Val ParallelismFactor = 3
Val threalespatcher =
configureAkka(Throughput, ParallelismFactor)
I
override defshouldDivide(data: List[Int]) : Boolean =
data.length > Threshold
/1 well-known recursive implementation:
] override def sequential(data: List[Int]) : List[Int] = |
] if( data.isEmpty) {
data
| else |
val pivot = data.head
val (left,right) = data.tail partition (_ < pivot)
sequential (left) ++ (pivot :: sequential(right))

{
|

Joverride def divide(data: List[Int]): Seq[List[Int]] =
val pivot = data.head
val (left,right) = data.tail partition(_ < pivot)
Seq( left, List(pivot) , right)

override def merge(dala Se?[Fulure[LM[Inl m:
Future[List[Int]]

] Future.sequence( data )ma [ 1=
1. head ++ l.tail.head ++ Llall.lad.head
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Iclass TestQuicksort |
@Tes
| def test; Unit = |
implicit val executionContext: ExecutionContext =
ActorSystem( ).dispatcher
val ArraySize = 1600000
val testData = List.fill( ArraySize ) (randomInt)
val resultl = Quicksort.sequential(testData)
val result2 = Quicksort.concurrent(testData)
assertTrue (isSorted (result1) )
assertTrue (isPermutation(testData, resultl))
assertEquals(resultl ,result2)
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Algorithm  Min(s) Max(s) Median(s)

FFT 3.54 3.97 3.84

CMA-LES Quicksort 1.79 2.19 1.91
Strassen 0.44 0.53 0.48

FFT 8.85 8.96 8.92

Random Search  Quicksort 3.08 3.57 3.29
Strassen 3.70 3.75 3.74
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Parameter Optimization Based on akka Partitioning Competition
Algorithm

LI Kun
(Wuhan Polytechnic, Hubei, Wuhan 430074, China)

Abstract: Akka is a widely used, high—performance parallel distributed computing toolkit. Akka is written in Scala
and runs on the Java virtual machine JVM platform. Although Akka is elegant and concise, many decisions from the user
can affect system performance and cause delays when building complex concurrent projects. Depth optimization is used to

optimize parameters in the source code. Using the CMA-LES evolutionary algorithm to optimize and implement the paral-

lel divide and conquer algorithm, it has significantly improved its performance after being used in the Akka toolkit.
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Multi—channel Signal Acquisition System Based on ARM Coordinated

Control
MA Rui-jun', YUAN Fei*,ZHAO Xian-mei'
(1.Industrial Training Center, Guangdong Polytechnic Normal University, Guangzhou510665, China; 2.School of
Automation, Guangdong Polytechnic Normal University , Guangzhou510665, China)

Abstract:Data acquisition is an indispensable part of modern industrial control field. The application of multiple
processors’ master—slave control mode can greatly improve the performance of signal acquisition and processing. Using
32 bit ARM processor for high speed acquisition and processing of signals, and the CAN bus for establishing topology
network to effectively dock data and commands in multiple inter processors, then take advantage of uC/OS-III real-time
system to realize task scheduling in signal acquisition and processing, which can not only improve the coordination con-
trol between multiple processors, and realize the collection and remote transmission of multi—channel signals, enhance the
real-time and stability of the system, and at the same time, the transmission interference can be well suppressed.

Key words:data acquisition; ARM; coordination control; uC/OS-I11I operating system



