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Abstract

The National Marine Electronics  Association(NMEA)  is
nonprofit-making cooperation composed with manufacturers,
distributors, wholesalers and educational institutions. It could be
defined as the interface and data protocol regarding to the
electronic signal for the communication among equipments on the
sea, which i1s widely used protocol for the interfaces in such as
marine equipment including depth recorder, alpha radar, ECDIS,
and GPS receiver.

The equipment use a basic port in order to process the signal
from equipment using NMEA signal. When port of equipment
don’t have enough, use the multi-port for processing. However,
we need to have module development simulation which could
multiplex and provide NMEA related signal that we could solve
the problems in multi-port application and exclusive equipment
generation for a number of signal.

For now, we don’t have any case or product using NMEA
multiplexor so that we import expensive foreign equipment or
embody NMEA signal transmission program like software, using
multi-port. These have problems since we have to pay lots of
money and build separate processing part for every application
programs. Besides, every equipment generating NMEA signal are
from different manufactures and have different platform so that it
could cause double waste and loss of recourse. For making up

for it, I suggest the NMEA multiplexor embodiment, which could
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independently move by reliable process and high performance
single hardware module, improve the memory efficiency of
module by  designing the optimized Queue, and keep having
reliability for realtime communication among the equipment such
as main input sensor equipment Gyrocompass, Echo-sound, and

GPS.
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<Table 3-1> RS232 main pin function

3 3 7 s
Protect QR o tis HEg HAA
Ground RHE 7H Ay A4
DCD DCE(Data Communication Equipment)”7}
(Data Carrier Detect) | At DCE¢ & HEwo 938 49
RxD
tlolg 4l =l
(Receive Data) I 91F F A =
TxD }
dolg A& o] Z Aol WA <]
(Transmit Data) ol Hy 5 2 (DTE 5412 34 )
DTR DTE(Data Terminal Equipment)”’}
(Data Terminal Ready) | power on A EH 4= <&
SG e
e NE ) A
(Signal Ground) Ll H (0 volt)
DSR DCEZF DTEd Al A5E dHolH7 &=
(Data Set Ready) E1a=
RTS DTEZ} A+E dHolH7 &S <8
(Ready To Send) e 7o
CTS DTE?] RTS?9 & Ao g diolg A%
(Clear To Send) sl Ala
TxC TxD AFol AlEH = &9
(Transmit Clock) (AR AFS)
RxC RxD #HFol Algsle= &9

(Receive Clock)

(ARt AFS)

DTE Clock

2 =(TxC, RxC)= DCE7} A& gt}
DTE7F 29& Aol st= 45 484
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<Table 3-2> Pin utility of RS232

A s 1 B A4 & A o
1 DCD 1 Al 3} x] &L
2 RxD A, g TDo A%
3 TxD =9, Ad¥ RD A&
4 DTR =9, AFgstA &=
0 SG SekeE. A SGol 4<%
6 DSR oldd A& x oo
7 RTS = Adw CcTSe H%
8 CTS a9, Ao RTSS &<
9 RI e ALgEA &S
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33 t7l-7 dadE

3.31 79 /Me 2 Ak ALk

T A% d229 & FREA dolHE 98T W rear £
tail o]e}al o= Y d2EL @F o= dojuya, HolHE
288 = front = headdlal E2l& WolE% EolA =3 o

A, 2HEZ reardl A dEH HolH+= £ =AU E frontE

FallA EHET oA g WA A AL WA AAE L, YUs
of A4YE AL YyFo 2AEE AYAZEH(FIFO : First in First

out) gl ~Eekal FrH[11].
Fo oAk FEle 2"y wpzbx 2 24 A A (Create), AHY

(Insert), 2FAl(Delete), 72 A HES Lold = v 7FA <71 3
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FRONT, REARZ &3} oh[12].

struct stack_struct {
int queue[100] ;
int front = 0 ;
int rear = 0 ;

Ny
<Fig. 3-3> Declaration of the queue

Aol A o dAdwe] AAHE As 7HAL T AP Al A
Ao zEag doj2 xds) B <29 3-4>¢ Ao

o714 7+ T ae e EJQER AFESE= front®} rear7t 9
Qtoll 4 A&stAl Are 43 HAE 7 F UA Z2aF A
ZAsto] FFo wro®m "lojuA] @A dtojof Fuh. uhA] el A
Al &= overflow7} &AeA] @=AE A4l & &= underflow 7k

WA A FeA S A Eofop g rH[11][13].
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void insert(int q[], int data, int n, int rear)
{
if(rear == n - 1) {
printf("Queue is Overflow \ n") ;
exit(1);
}

ql++rear] = data ;

int remove(int q[], int front, int rear)
{
if(front == rear) {
printf("Queue is Underflow \n"”) ;
exit(1);
}
return glfront] ;
front++ ;

Sl . Nl
<Fig. 3-4> Restriction of the queue
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s <2d 3-5>= ¥E 79 7+x2& dEkd Zolv. 2E FelA

o]zl MY deviceRHE NMEA A3 7 HEZEHZS Edo dy
H, W HE el AL sk Al f

NMEA Al&7F visz 948 4 o, 882 vire #es ¥
of W] dol= 7pARQl AV1E ZHA S a1, NMEA HE & A

o] EAA deviceZHE 9E Holy = Hoo ARy R =238
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——— Multi-Queue
Queue-Bufferl
| s| ] p[G[ L] L{CHLF
device 1 — Queue-Buffer2
] | ]G P[G] G| Aj-CRLF]
@ Queue-Buffer3
] | $|G|P[R[B]|M]-CRLF]
device n Queue-Buffer4
Multi-Port ‘ $‘ G‘ P ‘ R‘ M‘ C-‘--Cﬂ?LF‘
FIFO +%
l
[ V4 Butfer ——— $| G| P/ G| L] L|-CRLF |
Output-Port
<9 3-5> HE #F9 Fx
<Fig 3-5> Structure of the multi queue
el

<9 3-6>2 F My EA ST REA 5 G A4
=

oA X ZEH toly UdAE A=

el 9l

Queue-Bufferl

|sla[p[c] L] richLr]

<Y 3-6> 7 Hy
<Fig 3-6> Queue buffer
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3 -7 WA —
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<Fig. 4-1> Queue block diagram
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Npos

InStr(Npos, txtBuffer(i), "$")

Npos#= 0

YES

/

Npos = Npos +1

EAG) :l EAG) + 1

en<795

\

txtBuffer<7950

shpBuffer(i).FillColor = vbRed

Buffer=&HFFFF&

=2

Buffer=&H&8000&

Npos=InStr(),
txtBuffer(i)

NMEAOutputList=Count-1 ‘

<Y 4-2> 7] -FEEE Zyd

END

<Fig. 4-2> Flow chart wait-queue frame
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st 299 5 YRS ool dold fEZAY AFFael A%
F7) AT
<R 4-3>9) Ak QEEEAA G2 A5 BAttE
22 NMEA QeI ZEA 428 vole & g2 wadn @
= doj2t. a¥ v GPS, olFIZAE, AolRFua T3 g
dol ZaldEss FHUT MAYRTh 27 Cased 0WHE 3
WAL 72t TESeRE Q9" T A4S dedth o Case®ol
A dole Zadsol @ Wl ded W, A5d wellel W
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T FHA Ze T FEa]
select Case indey
Case 4 'LEFEHNM W2 FE B Zdg
Counter = Counter + |
NMEAmsgList.ListIndex = Counter

B AEHFAHM T E HI| (HH: NMEAEEITEH M YEE )
TempList = NMEAmsglist.List{NMEAmsgList.ListIndex)
Select Case Left{Templist, B)
Case "$GPGESA", "$GRGRA", “$GPGLL": M
Case "PGPRMB", "$GPRHC": N
Case "PGPAPE™ N=2
Case "PGPGSY™ N=23
End Select

0
I

'ZRY HEHBEI| (&M GPS, Echo Sounder, Gyro Compass, Radar S5
AEFINCNY = ArrINCND + TempList
"Debug, Print ArriN(N)
shpBuffer(N) Width = Len{txtBuffer(N)) + BIYUL
Case 5 " H7IAHAM Z8Y EHZY
Dim EAC3) &5 Integer '$2| 7%
Oim Mpos As Integer " AF 27

Npos = InStriNpos, tutBufferiil, "$")
[T Mpos = 0 Then Exit Do
Hpos = Npos + 1
BALT) = EALID + 1
Logp

<29 4-3> 7 ol ZAd A

<Fig. 4-3> Transfers to frame on queues
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Sub CompleteFrameChecks )
Dim EA(3) as Integer "$2| 7H %
Oim Mpos &s Integer "= AF 21X

TEEEEE TP ol ULy Z A
i ]

For i = To 3
2P HPIAE 2 M-8 25 Z AE
E4&li) =10
Mpos = 1
Oo

Wpos = InStri{Mpos, txtBufferiil, "3
If Mpos = 0 Then Exit Do
Mpos = Npos + |
Esfiy = Ea&Cid + 1
Loaop

"HIEHE2| A 2
Select Case Eali)

Cage 0, | "FETF oo ¢E
| £ LenitxtBuffer{ii}) = 99 Then
shpBuffer{i).FillColor = vbRed
Else
shpBuffer{ i d.FillColor = &HFFFF&
End If
Case Else S &5 FF Zol2dol EIHE
If Len{t=tEuffer{i)) = 99 Then
shpEBufferi i }).FillColor = wbRed
Else
shpBuffer{i).FillColaor = &HS000%
End If
End =elect

"HEHE CtA 2HFE2
M = LenftxtBuffer(il)
shpBuffer( i) Width = N + BIYUL
Labelii) = Str{N]}
Hest
End Sub

<™ 4-4> W7ol A ZEd do] 7]

<Fig. 4-4> Get frame to wait—queue
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5% Al st Bow 5
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e
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421 Algdolg o 3 A4

AAARA A AL <2¥ 4-5>7 2. 7o w= AFEE

of Rl dlolEs& o §lo] AdAHo= Adsta =4, 59
< HeolHEo] of¥ WEAAES Fdsta 7 &40 Hes @
T A= AY AHE & F JA AAH U= F FE ol
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74 NMEA Multiplexor @

L2if) £33 C=2H

TGPGGA A IO, .. LOZ0 20 3
$GPGSY.3.1.08.22.67.215,,1453.315, 3050 161, 05.49.071 7
e | SGPASY, 3,206, 18.41,170,00.33.086,25. 16,251, 15,13.230.+T2 ACte
oy | [ SEPESVIIR, 4] -
=te $GPGLL, 3957 3697 M, 12651, 1123 E 074415,453, 436

$GPGGA 074415 ) 395? 359? N 12851 2LE M2, UDI? M,,,,*3D

O $PRME,A,0,01 L SIMEODT, SIMO02, 3358, 1230, 1, 1265 || olHF

$GPGSU 330,.,....... Sl
$GRRMC.074405,63,4, 2957, 3286,1, 12651, 1106.E.21, 7,002, 7. 0507040, W71
< $GPGSY.3,1.08,22,67,215,,1453.315,,30.50,161,,06,43,071,+TE
| $GPGEAAINLIZ0I,, ..., 202020
$GPGLL 395? 359? N 12651, 1123 E UMﬂHS d53 A*SE

<a1¥ 4-5> EUE Y PCY HH =

<Fig. 4-5> Main form of monitoring PC
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422 NEdeolg e 7w

Algdol S skl #ske] dr]-Fel wE Aelrk Hasit. <2
d 4-6>9 22FT A= NMEA Zdd g YEHS AA4se
openFile¥} saveFileS A A3, 2o AMES 3 dA ¥y A9
= o< AN W23 FR3H oFA FRE di7l-7e] dA H
HE AA d7-7F dudgsS o8ty Hg 2EY dHolH A

& ol WQ(Wait Queue)”} A ¥},

Option Explicit

2] 20| @ Z3F NMEA BRI 0] F
Public openFile As String

9] =2 7 7k NMEA el 0] 2
Fublic saveFile As String

<2¥ 4-6> e AA

<Fig. 4-6> Declaration of the queue
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Abell A AGA]l o] EAY A -7 G Fel wet

A 2] s

Hr}

[~ NMEA Multiplexor

IEiE &%

(g} TEEH

C9ePEsA AL, ... 2020202 A
[19GPGEEY.31,08.22.67.215,.14.53,315..30.50,161,,05.43,071 +7E
|$GPGSY,3.2.00,16.41,170,.09,33,095,,25.16,251,,15,13.230,72

R

| [ 9GPGLL. 3957 5811 N, 12651, 116E (174450 464, A«35

CIAGPGSVAI08 A1
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(QUELE (portl 36008 1 aven M- g
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A - R &
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<Fig. 4-7> Wait-queue and truncation of buffers
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<9 4-7> NMEA ¥EHEIA 2 adls& Fd87] 93 A
|49 TS BT . A" EHe ofWEV BAHAS AT
el e FFE

o BRow s Tzage] TF oAk

-z ProjNMEA

=g W= AH O] A
- {} Project
-5 S
- &2 frmMultiPort
% J12 2 OIEH 0]~
= aiﬂHi
- Farrn
% J|2 2 OIE{H0| &
R =
+ I:I D‘IUd':
q’ CreateControlsinstance()
=@ GethutoScaleSizel)
- o ProcessCmdKey()
i ProcessDialogkeyl)
i ProcessKeyPreview()
----- ‘E’ ProcessTabkey( )
=@ ShowDialogl)
=@ ShowDialog()
=@ ToString()
1 =54
+-] OHE
-3 |]1|A1E
-] &4
+ -] Bl

<Y 4-8> E AL I A RS

=

<Fig. 4-8> Source functions for configuration of form
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<Fig. 4-9> Frame loss rate according to change processing rate
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