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it Lh E#(E, ClassWizard B3h7E SCommTestDlg.h P NA T #include "mscomm. h"i& ] .

//{{RFX_INCLUDES {}
#include “"mscomm.bh®
//}JAFX INCLUDES

i, 7E CSCommTestDlg::OnlnitDialog() ¥4 5 A X & O MFIEALIED, B ELE
¥ IDC_MSCOMMI #) CMSComm #=#H[25 & m_ctrlComm K& B F OB, BT

BOOL CSCommTestDlg: :OnInitDialog ()

{

}

Chialog::OnTnitDialogy);
/7 TODO: Add extra initialization here
m_ctrlComm.SetCommPort {1} ; //i%# coml
//ESEE se00, A, B NEHRLn 1 MEIRRE
m_ctriComm.Set InputMode (1) ; //ARATE A ZHEHZ,
m_ctrlComm.SetInBufferSize (1024} ; //HEWMAESRR XD
m_ctrlComm.SetCutBuffersize (512); //REMHEHEK A
/70 9600, TR 8 MEHBEr. 1 MEILfE
m_ctrlComm.SetSettings (5600,n,8,1");
/B8 1 HrELEOEEERR YR ST
/AT 1 A2 1R — - EER ) oncComm B
if (Im_ctrliComm.GetPortOpent())

m_ctrlComm. SetPortOpen (TRUE) ; / /ATFF&
m_ctrlComm.S8etRThreshold (1) ;
m _ctrlComm.SetInputlen(o); //BELIENERIELEE o
m_ctrlComm.GetInput(}; //SCTiLERECIMRRENIR

return TRUE; // return TRUE unless you set the focus to a control

4. FMBOBEHDLEER OnComm()

MSComm #4— B HFHHAF XA EOBEREEE, R EA4HE, BENHESHR
ArT, BEIFEANERECEGEEEIE. T ClassWizard->Member Variables H, W@ 1.2.7 BF
7, §TFF ClassWizard —>Message Maps, 7E Class Name £33 CSCommTestDlg, H7E Object
IDs F#E# IDC_ MSCOMMI1, R 54 Message AT B OnComm ( B{#.i “ Add Function”
D), AFRH RS EE S R 2 M OnComm (FFEfC), Bdi “OK”, lnAT O
BHHANE B R

RANERS, AT LUFAH:

3L 30 SCommTestDlg.h H1:

/{ Generated message map functions
/ 7/ { {AFX_MSG (CSCommTestDlg}

DECLARE EVENTSINK_MAP()
// Y JAFX MSG

SIS SCommTestDlg.cpp '

BEGIN_EVENTSINK MAP (CSCommTestDlg, (Dialog)









c 10 Visual C++/Turbo C $ 0 R TR

#if _MSC_VER » 1000

#pragma onoce
#endif // MSC VER = 1000

FELELEREEF AR TI LI E LTI LITFET 7 IR i i TR LA i i i iiiiisiineis
// C8CommTestDlg dialog

class CSCommTestDlg : public (Dialeg
{
// Comstructicn

public:
CSCommTe=tD1lg (CWnd* pParent = NULL); // standard constructor

/f Dialeog Data
/7 { {AFX_DATA {CSConmTestDly)
enum { IDD = IDD SCOMMTEST DIALOG };
MSComm  m_ctrlConm;
Cstring m strEditRXData;
C8tring m strEditTXData;
//} }AFX_DRTA

// ClasaWizard generated virtual function cverrides

//{{AFX VIRTUAL (CSCommTestDlg)

protected: ’

virtual wvoid DoDataBxchange (CDataBxchange* pDX}; // DDX/DDV support
//} }AFX_VIRTUAL

// Implementation
protected:
HICCN m_hTcon;

// Generated message map functions
/ /7 {{AFX_MBG (CSCommTestDly)
virtual BOOL OnInitDialog();
afx_msg void OnSysCommand (JINT nID, LPARBM lParam);
afx_msg void OnPaint();
afx_meg HCURSOR OnQueryDragIcon{);
afx mag void CnComwm(};
afx_meg void OnButtonManualsend();
DECLARE EVENTSINK MRAF ()
//}}AFX_MSG
DECLARE,_MESSAGE_MAP{)

}i

//{{AFX_INSERT LOCATION}}
// Microsoft Visual C++will insert additional declarations immediatelybefore the previous

line.

frendif
// tdefined (AFX__SCO?'MTESTDLG_H_ZZFZB]A 6_69C2_11D5_B70E _OOEO4C3F78CA TNCLUDED )

WEMMRORIAEE. SHENMROTUAE—&HEN B, BLlaRZER S HHHE
+, ABROLKILEE. B 1.29 IrfIERAETEEFEH COML, ERERBETH
A 1234567890ABCDEFG, BT & DA FHES cOM2, Ed“RE HM, BEaE$EO
WABERFHERIEHE, BFEITER.






Ty, BB ROEFRBIETT, ERXPRAN, TEIE, ERRLEY
SR, BINEEEBAZMAEERREKR, B—ERA0aSErRiiiEziE,
miEth ZYRE R, LUEEH SR ENNHEE T #.

1.3 K38 DOS LK T Turbo C R OFEHRIE

Ra7, BERIARARRANSREER, HREESHAEI N CES., KAREH
AREE DOSHEF CEEHAEARAR, R, TEDOS TEMEEREFRBLETS
DER, X B AR SRR P T .

R . F 5 Turbo C+ 3.0 4 1EB R FEREF, B fE AR F 12 Turbo C 2.0 Turbo
C++ 3.0, HEFEHRE . Turbo C++ 3.0 NS I Turbo C 2.0 KHF D, AILIEAR
7, TWH C 8l CHHFA#HA. Wl ISR RS, XM LRIEE A EMNEER
ERE, XREE CIESHERAY, WEEFERETLOESSRES CHEEHE. &
PAE Turbo C—3.0 MFHB IR E T LIEE — TR A, T# Turbo C+ 3.0 &l Turbo C 2.0
PR s R 2 .

DOS THRIOBEESETRKERE, --BEPHRETAFMEE A, BN HER,. &
ENEFCATHR IR INMEFSEFLEANERAE, EE T LEEETHE, B
6 T AHANE, XEREHRR— T DOS #IERL T W8 DIEE.

BT (ECHA AR A& KNS 1 FRE: COMRX.CPP) :

FIEEELIITEE I T fP I T R a7 i i dd iy iddiiidifiiridisifev
//COMRX.CPP for asyn serial communication (enly RX}

//edited by Xiong Guangming and Gong Jianwei

J/Turbo C+-3.0

FIEFEEdp i i F e i iddddic it addieiddsidiiddiiiediized
Binclude <gtdic.hs

#itclude <dos.hs

$include econic.h>

#define BUFFLEN 1024

void Inikcowm(y; //¥EGiz80

void Openfort{}; //HIFERD

void ClosePort (}; //MAH0O, FRSO¥EE
FAETI AR, EFETC2. 0 . TERSM. . BIH
void interrupt far aeynzint(...};

;:’:PBEF-]E: ﬁﬁfﬁﬁﬁ%

void interrupt {(*aayncoldwecte) .. ) ;

ungigred char Buffer [SUFFLEN] ;
int buffin-G;

int buffouk=0;

/fun=zigned char oh;

/7OOML P RERF R TR ToRa, TR chiET A ocH
/73701 aoel

woid OpenPorti{)
f

L
unsigred shar ucTemp;

Ini=00MDr; //AREEIESD



1§ RBAALRBo@EEHREEER “13

AEABS TR RARE. FETEAPER R R
agynecoldvect=getvect (Cx0¢) ;
disable(); e
inporth (0x3£8) ;
nportb{ixife};

s npaortb{ =3tk ;
inporth{Ix3ifa) ;
ouzporth{lcfe, dx0g | Ixcb] ;
outocrtb (0x3I£9, OOl ;
ucTerp=inpertbh (0X21; cDxef
cutpertb (0x21, usTemp} ;
setvect [O0X0c, asyneint} ;
enablel] s / ¢ FFpBR

}

A/PEHETEY. M coms Ba¥inE
J/AEEETCz. 0 . TRHIERN. . Bk
vold interrupt far asyncinti...)
{
//unsigned char ch:
Puffer [buffin++. = inporthioxifs):// EFHFEEHRK
if [baffin »= BUFFLEN, // ShiX#
buEfin-0; {7/ fBHEST
sutporth | 020, 0x22) ;

vold ClosePort (voidl /%@

disableay);

matporzh (0x3£9, 02003 ;

outporth (0x3fc, 0x00) ;

outpor=b ((x21, inporkl{ 0:x21) &0x10) ;
enable () ;

setvect (0x0c, asyncolovect) ;

]
vord IrdltCOM () // A coml PLAHE, 8 s 2%

{

outportb {0x3fhb, a0l ; /AR IRERSE

A BREERE. R{ITEET. BRTER A RSB T

e oaidle SR L
ﬂ;FIBE'JD qana 184
7200 00 —od
Qa&00 Qa [Hlac |

.,

outportb(Ox3£8, 0x0C) :  //hike¥h 9600bps
outportbh (0x3£9, O000C)

SRR, ABERS. %

o7 A1 AR EREE Y, ﬁ*ﬂﬂ;

Cé: 1. 2. RBEEEE HiiEs o, HXho, UE

£es 1, FEEMYTIER; o, A4,

D4n3: X0, XHEHERr: ol, THEERA. 11, BRI,

D2 €, TEE: 1. 1.5 b,

D1DG; 00. 5 BRI 01, o fXHEAY, Lo, 7 ROBERAL 11, e SrSHEA
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o
outporth{Qrafh, 0x3i;  {/8 AR L b, THERE

oucportb (0xafe, 0x08| Ixih; ;
cuTporth {0xafs, Oxdl) ;

ura-ged char read char {(woid)
{
unsigned unch;
if(buffous != buffind
{
unch = Buffer [kuffout] ;
buffout++;
if huffout »= BUFFLEN)
buffout-0;
Teturniunch] :

elae
retarnl daff) .

}
fHELF AR

void main(}

I
ungignad char unChar;
short bExXit Flag=0;

OpenPort () ; //AFREO

fprintf (atdout, r"\n\nEeady to Raceive DATAN\n"
"sress [EEC] to quit...\n\n"};

do |
if febkitgs}
{
anTharagstch(l ;
/% Look for an ESC key */
switch {unChar)
{
case 0x1B: J/ESCHIAscIIfidav
nExit Flag = 1; /* Exit program +*/
oreak:
/#You may want —o handle other keys here
]
}

unchar = read char(); //MWENEPIER
i€ {unChar = OxEf]

[

}
} while [.DExit Flag);

fprintf istdout, "$cr, unChar) :

ClesePart 'y //RF &N
1
TEMEFRITEE . £ Tabe G+ 30 PHRFIBITERE, 827 commexe AIHATX
fE. EEGHAOLRE (R—&WENMFE N HOETRRATENRKS O . §ETES Q#iHE
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[RARE]

EEME—AERHFHNLBRE OHETER CSerialPort 25, B AT UUREA R~
A OB S, S AT 547 B DA S HESE . S vl LUAGLL FIAESE 4R S AR R,
WEBSE IRERED IR ASEELE . ¥k ve B OSBRSS EHIZ MY
HEFER, —E2ER LER, SBREKE Windows API GfRE, FAVER LA IX N EHAT
VEMEGE, FZENEE, BBRIMNTRFEENES.

1 MSComm ##4F4HEL, XAKITEN, AREMALMMIHF, B REBRITRE
BIR, AFRNFTHE, 28, ETEERMNZERE SN TYEHFEHEBHBERR,
LN PIFETER. ERBERPIRE, (R ABNHTIXH.

FEH 2.1 FHE, % CSerialPort XRITHEE A R EEHAIT THE, WREERITFHERE
TRREMAE, WWLIREX T, BRI IXNBHTE0EEE DS APL RECRR
S OB, BR{TAEE.

e 22 ¥R 2.3 W, BIA CSerialPort 4% T H T XHEEM BB T H 30845
BIFE, —— Pt BT RESE, HENFES VC HEREALBRAILEE, #E8
PRERXERNE. ZRERTUEE S OERBFRIRALERT.

8 2.4 FT X CSerialPort KR0S, FEEPFNAY, BB T —& CSerialPort 2 — 14
SEEMHY, EEHEBE SR MNEER 3R, SRR IHT Tk

2.1 CSerialPort 2EB9Lh g B A 51 R £+ 4B

CSerialPort X HiRemon Spekreijse& LR %28 88 K, 1EFHEAXDRBIET — A5
2, BREpyshit Rhitp:/Awww.codeguru.com/network/serialport.shtml, Codeguru /& — P IEH R
BIERAIENE, RENREINNZEEER.

CSerialPort 7 FkiE#H (F MODEM) HiH DNHRBIEE, REWEFE Windows
98/NT/2000/XP $E R 4 T [ R 4FHIIZEAT, {HTE Windows Me #{ERE T & HMFH IS,
Ve BB FREFUTIXA [ B, JX -t Windows Me 31 CSeriatPort 265 Fi B API 5 ¥R
HEFBEHART).

CSerialPort KR X T HLEN, HTRBENT: HXREFHOSY, BFEEO0H
TR, f BN TASREENE S OREREE . AR As D F4E,
BB B FRF, BREBOERECR#ITEIRGE, IRENBERIETEN: R
PR E R B O RIE.

CSerialPort 2858 SRV B & 2-1-1 Bk,
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T

#2211 FHEEINER

Hm R Hes ThREiSEA

WM_COMM_BREAK_DETECTED WM_USER+1 b ESE PN
WM_COMM CTS DETECTED WM_USER+2 BRI CTS (HBRER)ESRESRE
WM_COMM DSR DETECTED WM_USER+3 B# B DSR (FBREHEERDESRESE
WM COMM ERR_DETECTED WM _USER-4 EEHZREH R (LFE CEFRAME, CE OVERRUN, i

) ) CE_RXPARITY)
WM _COMM RING_DETECTED WM_USER+3 BREMBEREE
WM _COMM RLSD_DETECTED WM_USER+H6 B3 RLSD (B E S)RENE
WM_COMM _RXCHAR WM_USER+7 BB — PR CHABRETE
WM_COMM_RXFLAG_DETIECTED WM_USER+8 BNBENIHTH GETHERBEEERR) 8
WM _COMM _TXEMPTY_DETECTED | WM USER+9 RN RSENERRE M ERCSRER

ERREEESHENANLZEEHEN TR
1. BOYBLEL InitPort

R EBRMRIGE O, BREROMERSE. FETTHROS., BiEE.
FERER A, PR, I, X AR UL ST BRI E

BOOL CSerialPort::InitPort (CWnd* pPortOwner, // FFEE®H ] the owner (CWnd} of the port
// (receives message)

UINT portnr, // ®B1% portnunber
UINT baud, // WFF#E baudrate
char parity, /7 R parity
UINT databits, [/ ¥ABLT databits
UINT stopbits, // PEIEN stopbits
DWORD dwCommEvents, // EV_RXCHAR. EV_CTS ZH#E
UINT writebuffersize) /i BEEIEEFE KR/ size to the writebuffer

WMFRFHOIRARETI, MIRELTRUE, FE NFRMEE S A NIFEF 45 i i,
B E FALSE, MiE&AILUZFX/LR B ORERTRI).

WMRE LW EFAPREXA RS, B4 pPortOwner 1] A this 154 £, SOSERYK
TR TR, REEA 1, 2, 3M4NAMENS, MEL LERENTEAIELE0S, 7
DL AR A R R 1 “assert(portnr > 0 && portnr < 5); 7 BHJEL A6 O S KRR,

2. BEhRNDEEKENLEEEY StartMonitoring()

R OVIHERLARTIE, #ATLLIE A BOOL StartMonitoring()3k & 5 & O . £E B
F% T, iR[E TRUE.

// start comm watching
BCOL CSerialPort::StartMonitoring(}
{ if {1 {m_Thread = AfxBeginThread{CommThread, this))}
return FALSE;
TRACE {v*Thread started\n");
return TRUE;

}

R InitPort()f StartMonitoring)/F, =5 MMAHITIF, &b & CLRAF AR 7T Lk Ml
.,



3. HiEgE1E IR E5E 5 & StopMonitoringl()
GERSNEERE L EOEN. EEEARE, BAZREE, £ ORFENAESNE.

/7 Suspend the comm thread
BOOL CSerialPort::StopMonitering(}

£
TRACE("Thread suspendedin");

m Thread->SuspendTixead(};
raturn TRUE:

!

4. XHBROEM ClosePortf)
ZEEhee R cH B0, RREOEE. AAZREE, iEB44EFEHAED, £IFHE
1A H InitPort() %L :

//Clome serial port
vaid CSerialFort::ClosePert()

{
}

SetEvent {m hShutdownEvent; ;

5. EEROKEFH/E & Q&K WriteToPort()
ZRBSEAS B O, BIH$ AREFER.

vold CSerialzart; :WriteToPcrticharv string}

BLERERARENE, BB RRNFERG, TfFHEEFRMmNEE. X LETH
IR, TENE ORRERFEALEREUT=A
> T8 0HBE Initort) ! StartMonitoring(); M8 O StopMonitoring() fl
ClosePort(). T B LA b F 38R A ABEEL .
> A ORI A R WriteToPort (2.
> BRSBITRINFEFTEELSC0HTS WM _COMM_RXCHAR I EARRY, BEFT
@ho. #B4AEHEWTF DOS HE TR liAaE. B iEE T -3 eRET i
UEH, Hibe O%4:, W CTS. DSR. RLSD Ziabith—#f,
T 5 4 1 B A SR e 5B — T CSerialPort KHHE, TG, HIELESAHLE:
BORiRS B ORFERBEIBER/ELD.
AT HEERN CSerialPort K08 (FEXEBLUEMETIHERATD, BRRLEFIET

CSerialPort.h 3 1¥:
Vil
- FZLENAME CSerialPort.h
*%  RUTHIR Eemon Spekreijse
*/

fifndef _ SERTALPORT H__



#define

#define
#define

#define
#define

#define
#define

#define

#define

#define
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__ SERIALPORT H

WM COMM_BRERK DETECTED WM _USER+1l // A break was detected on input.
WM COMM (TS DETECTED WM USER+2 // The CTS (clear-to-gend) signal
//changed state.
WM_COMM_DSR_DETECTE WM USER+3 //The DSR (data-get-ready) signal
//changed state.
WM _COMM_ERR DETECTED WM USER+4 // A line-status error cccurred. Line-status
// errcrs are CE_FRAME, CE_OVERRUN, and CE_RXPARITY.
WM_COMM_RING DETECTED WM_USER+5 // A ring indicator was detected.
WM_COMM RLSD_DETECTED WM USER+6 //The RLSD (receive- line-signal-
//detect aignal changed state.
WM_OQOMM_RXCHAR WM _USER+7 // A character wags received and placed in the
//input buffer.
WM _COMM RXFLAG DETECTED WM _USER+8 // The event character was
//received and placed in the input buffer.
WM_COMM_TXEMPTY DETECTED WM USER+9 // The last character in the
//output buffer was sent.

class CSerialPort

{

public:
// contruction and destruction
CserialPort();
virtual ~CBerialPort();

// port initialisation

BOOCL

InitPort (CWnd* pPortOwner, UINT portnr = 1, UINT baud = 19200, char parity

= 'N', UINT databits = B, UINT atopsbits - 1, DWORD dwCommEvents = EV_RXCHAR | EV_CT8, UINT
nBufferSize = 512j;

// start/stop comm watching

BOOL StartMonitoring(} ;
BCOOL RestartMonitoring() ;
BOOL StopMonitoring() ;
DWORD GetWriteBuffersizel);
DWORD GetCommEvents () ;
DCB GetDCB () ;
volid WriteToPort (char* string);
protected:
// protected memberfunctions
void ProcessErrorMessage (char* ErrcrText);

static UINT CommThread (LPVOID pFaram) ;
atatic vold  ReceiveChar(CSerialPort* port, COMSTAT comstat);
stati¢ void  WriteChar{CSerialPort* port);

// thread

CWinThread* m_Thread;

// synchronisation objects

CRITICAL SECTION m csCommunicationSync;
BOOL m_bThreadalive;

// handles

HANDLE m_h8hutdownEvent;
HANDLE m_hComm;

HANDLE m_hWriteEvent;
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/{ Event array.
// One element is used for each event, There are two event handles for each port.

// A Write event and a receive character event which is located in the overlapped

gtrugture (w_ov.hEvent} .
// There is a general shutdown when the port is closed.

HANDLE m_hEventarray [3];

// structures

OVERLRPFED m_Ov;
COMMT IMECUTS m_CommTimecuts;
DCB m_dch;

// owner window

CHnd* tn_pOwner;
/{ misc
UINT m nPOrtNr;
char* m_szWriteBuffer;
DWORD m_dwCommEvents;
DWORD m nWriteBuffersize;

}i

#endif _ SERTALPORT H _

CSerialPort.cpp SCH:

/*

*%  FILENAME CSerialPort.cpp

*/

#include "stdafx.h"
#include "SerialPort.h"
#include «assert.hs»

// Congtructor
CSerialPort::CSerialPort ()
{
m_hComm = NULL;
// initialize overlapped structure menbers to zerc
m ov.Qffset = 0;
m _ov.0ffzetHigh = 0;
// create events
m ov.hEvent = NULL;
m hWriteBvent = NULL;
m_hShutdowmBEvent « NULL;

m_szWriteBuffer = NULL;

m_bThreadAlive - FALSE;

}

/{ Delete dynamic memory
CSerialPort::~CBerialPort (]

{
do

{
SetEvent {m_hShutdownEvent) ; *
} while (m_bThreadAlive);

TRACE ("Thread ended\n");



delete ! m szWriteBuffer;

// Inmitial-ze the nort. Thie can be pert 1 to 4.
300L CSerialPort::InitPort (CWnd* pPortOwner,//thes owner (CWnd) of the port [receives

message)

UINT porktns, // portoumber {1..4]
UZNT baud, /f baudrace

char parity, [/ parity

UINT datsbits, // databits

UINT stopb-ts, /7 stophits

DWORD dwCommBEwenkts, // BV EXCHRR, EV_CTS ektc
UINT writebufferaize)// size to the writebuffer

agdert (poOTtir > 0 && portnr < 5);
agserT (gPoridwner = WITLY;

// if the thread is alive: Kill
if {m_bThreadhlive)

{
do
1
SetEvent (m_hS:tdownEvent) ;
) wirile {(m bThresdhlive);
TRACE {"Thread endedini};
}

// ecreake eventes
if {m_ov.LEvent i{= NULL)
ResetEvent (m_ov.hBvent) ;
m_ov.hEvert = CreateEvent {NULL, TRUE. FALSE, KULL};

if {(m hWriteEvent 1= NULL}
RegetBvent {(n_hWrikeEvenk} ;
m_h¥riteBEvent = CreateBvent (NULL, TRUE, FALSE, NULL}:

if {m_hshutdewnEvent != HULL)
ResetEvent {m hShutdownEvert) ;
m_hShutdostEvent = CreateBvert [NJLL, TRUE, FALSE, NULL, ;

F/ initialize the event cbi=cts

m_hEventArrayi0] = m _hShutdownBvent; [/ highest pricrity
m_hEventArray[l] = m_ov, hBvent;

m_hEventArray[2] m_hWriteBvent;

§f initialize critical sectior
InitizlizeCriticalSection jam caComminicaticnSync) ;

/f set buffersize for writing and save the owner
m_pluner = pPor=Owner;

if {m_szWriteBuffer |- NULL}
delete {] m szWriteBuffer;
m_szWriteBuffer = rew char[writebuffersizel;

m_nPOrtNr = portnr;

n_nWriteBufferSies - writebuffersize;
m_dwCommEvents = dwCormEvents;

BOOL bResult = FALSE;



[

(]

stopbits! ;
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char *szPort = new char 50];
char *sz3aud = onew char[S4];

Ff now iz critical.
EnzerCrizica’ Section (&m_calummunicatooaSyncl ;

/7 if the port is already opened: close it
if {r._hComr != KULL
{

TloseHandle {m_LCowm} ;

m kCowm = WULL;

}

// prepare port strings
spriatf (gzPcrt, “COME4", portnr):
spriatf (sziaud, "kaud-%d parity=%C data=%d stop=%d", bkaud, parity, datakits,

/{ get a handle o the port
m_hComm = CreatefileszPort, // communication port string (COMX)

GENERIC READ | GEMERIC_WRITE, // read/write types
0, // comm devices must be opened with exclusive accees
MULL, f/ mo Becurity attributes

OPEN EXISTIING.// comm devices must use OPEN EXISTING
FILE FLAG CVERLAPPED, ¢/ RAsync 1/0
oI ; // template must be 0 for comm devizes

if {m hComm =- INVALID HANDLE_VALUE)
{

/7 port not found

dalete [1 =zPort;

delete [1 smzBaud;

retary. FALSE;

}

// sebt the timecut values

m CommTimeouzs .ReadintervalTimeout = 1000;
m_CommTimecuss.ReadTctalTimecu-Multiplier = 1000;
m ComeTimeouts.Readlota_Tireoutlorstant = LI0C;

m ComeTimecuts. WrliteTotalTimecutMultislier = 1000;
m_CommTimeouts. WriteTotalTimeoutCongtant = 10C0;

¢ cenfigure
if (SetCommTimecuts({m hComm, &m JommTimecuts) )

{

if (SetCommMask(m_hComm, dwCommEvents))

{

if {(GetCommState (m_hlcmm, & dcb))

w._dch.fRtsControl - RTS CONTROI ERABIE; // et RTS8 bit higkh!

if (PaildComeDCB{szEand, &m dcb})
{
if {SetCommStace{m hComm, &m_dcb)})
; // normal operazien.., continue
elss
FrocessErrorMessage ( "SetOcmState [ ] ;
}
else
ProcesaE-rorMessace [ "SuildCommDCB () ") ;

Py
]
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]
elee
PrecessErrorMesasage ( "GetComrmStake () ") ;
}
elae
ProcessErrorMessage ("SetCommMaskil ™)
elge
ProcesgIrrorMennage ("SetCommTimesuta (") ;

delecze [] szFort;
delete [] szBaud;

/4 flush the port
Purgelomm im_hComm, PURGE RYCLEAR | PURCE_TKULEAR | PURGE_RXABORT PURIE TXABORTI ;

// release critical seccicn
LeaveCriticalSection {&m_caCommnicaticndync) ;

TRACE ("Initialisaticn for commnicatiorport %d completad.\nUse Startmonitcr to
communicate.\n", portnrd;

return TEUE;

Ff The CommThread Functicm.

UINT CSerialPort::CommThread (LPVOIC pParam)

{
// Cast the void pointer passed to the thread back to
// a pointer of CSerialPort ciasm
CBerialPert *port = (CSerialPort*)pParam;

// Set the status variable in the dialog claes to
// TRUE bto indicate the thread ia runnimg.
port->m bBThreadrlive - TRUE;

// Misc. variables

CWJED BytesTransfered = 0;
DWORD Ewent = D;

DMORD ComrBwenk = 0;
DWORD dwError = [;
COMSTAT ccomatat;

BOOL bEesulk = TRUE;

Jf Clear comm buffers at szartup
I {(port->m_hComm) // c¢heck if the port is opened
PurgeComm ;port ~>m_hCorm, FURGE RXCLEAR | PURGE TXCLEAR | PURIE_RXABORT |

PURGCE_TXABORT)

/¥ begin forever loop. This loop will run as long as the thread is al-ve.
for (;;!
{
f Make a ¢al: tc WaitCommBver.t[l. Thise call will return immediatly
/7 because our port was created as an asyne port [FILE_FLAZ_OVERLAPPED
/¢ and an r_OverlappedStructerlapped structure specified). This call will cause the
// m_OverlappecStructerlapped element m_OwerlappedStruct .hEwenkt, which ig part of che
//m_hEventarray to
// pe placed in a non-signeled state if there are ro bytes available to be read,
f/ cr to a signeled state if there are bytee avai_azle. If tads evest handle
// im e=t to the pon-signaled state, it will ke sst to sicneled when a
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// zharacter arrives at the port.
// we do this for each port!

bResult = RaitCommEvent (port->m_hComm, &Event, &pors->m_ov);

if (lEEesult)

{

7/ If WaitCommIvent (] returns FALSE, process the last error tc determin
/7 the reaaon..

switch (dwError = GetLastError(i)

r

case BERROUR I0_PENLDING:

{
/¢ Thiz is a normal! return value if there ave ro bytes
/7 bo read at the port.
// Do nothing and continue
braak;
}
case 87:
{
{f Under windews WT, this value ig returned for some reason.
/i I have nct investigated why, but it is alsc a walid reply
/7 Also do nothing and continue,
break
'
dafault;
{

/7 All other error codes indizate a seriocus error has
// ocoured. Process this error.
port->FrocessErroriMessage { "WaltCommEvent (} '),

break;

h
e’ ga
i
/7 If WaizDommEvent {1 returns TRUZ, check to be aure there are
// actually bytes in the buffer to read.
it
7§ If you are reading more them: one Iyvte at a cime from Che buffer
/; {which this procram does not do)} you will hawe the gituation occur
// waere the firsk byte to arrive will cause the WaitForMultipleObiects()
/7 Eunctleon to stop waiking., The WaitForMulbipleObjects() funchion
// resets the event hand’ e in m_OverlappedStruct .hEvent to the non-signelezd
/{ scwate as it returns.
£
/¥ 1If in the time between the reset of tlhis event and the call to
J/ ReadFile{) more bytes arrive, the m CverlappedStruct.hEvent handle will be set
/¢ again to the signeled siate, When the call to ReadFile(} occours, ik will
/¢ read all of the bytes from the fuffer, and the pregram will
FY loop back around co WaltOommEvent (.
i

// At thim point you will be in the situation where w_OverlappedStrucs.hEvent is set,

/S but there are ro bytes available to read. If you proceed and call

// ReadFile(}, it will return immediatly due =o the async pert setup, but

// OetCverlappedResults{)} will not return until the next characcer arrives.

i

// IE ig not desirable for the GetOver_appedResults{) function to be in

/7 toie state. The thread shutdown event (event 0} and the WriteFile()

4/ event {Evenz2) will not work iZ the thread im blocked by GetOverlapoedPesilts(l.
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i
// Tae solution ke this iz to check the buffer with a call to ClearComBrroxr() .
/7 Tais call w_ll reset the svent nandle, and if there are oo byies to read

// we can loop back through WaitComEvens () again, then proceed.

// IE there are reallv bytes ko read, do ncthing and proceed.

kResult = ClearCommError (port->m hCotrm, adwBError, scomstath;

if [comstat.cbInQue == 32)
cottinue;
/¢ end if bResult

SY Main wait function, This Sunction will normally block the thread
F¢ until one of nine svents cceour that require action.
Eveat = WaitPorMult_plelhjects (3, port-»m hEventhr-ay, FALSE, INFINITE;};

awitch (Bverl)
{

cage 0

{

/i Shutdown ewvent, TrLis is event zero so it will be
// the higsst pricrity ard bz serviced first.

port->m_bTfareadnlive = FALSE;

/7 Fill this taread. break is not reeded, but makes me Eeel better.
AfxEndThread (100} ;
break;

czse 1; /; read event

GetCommMask (port - »>m_hComm, &CommEvent) ;
if (CommEvent & EV_CIS)
: 1 SendMesgage (port-»>m_plwner - =n_nkrd,
WM_COMM_CTS_DETECTED, (WEARAM) 0, (LEARAM) port-»m noortNri;
if {ComBvent & EV RXFLAT)
! : SendMeseage (port.-»m_pCwner->m_hknd,
WM_COMM_BXFLAG DETECTED, (WPARAM) 0, {LPARAM) port-»m nPortNr};
if i(CommEvent & EV_EREAK)
: : SendMessage (port- =m_pOwoer->m_hWnd,
WM_COMM_BREAX_DETECTED, (WEARRM) 0, (LPARAM) pork--m_-iPortHr);
if [(CommEvent & EV_ERR]
: : SendMessace [port-»n_pdvner-s>m hbnd,
Wq_COMY ERR DETECTED, (WPARAM} 0, (LEARAM) port->u,_nPortNr!;
if iConmEven:z & EV RING!
; : SerkiMessage [port - »m plwner-»m hWoi,
W _COMM_RING_CETECTED, {WELRAM) C, {LPARAM) port-s>m_nPortNri;

if (CommEvent & EV_RXCHAR)
// Receive character event from port.

ReceiveChar(port., comstat):

break;
}
case 2: /P wrike event

{

// Write charazter event frcm port
WriteChar{port) ;
break:;
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} 7/ erd switch
} /4 close forever locp

return 0;

}

// staxt comr watshing
POOL CSerialRort::StartMcnitoring()
{
if {!{m _Thread - AfxBaginThread(CommThread, this)!)
return FALSE;
TRACE (" Thread started\n"};
raturn TRUE;

}

// Reptart the comm thread
BOOL CSerialPoxt::RestartMonitoringi}

(

TRACE (*Thread resumedin*);
n_Thread->ResumeThread () ;
raturm TRUE;

}

f/f Suspend the comm thread
BOOL CSerialPort::StopMonitoring()

{
TRACE{"Thread suspendedyn”) ;
m_Thread- »SuspendThread{) ;
return TRUE;

}

// If there is a error, give the right message
volid CSerialPort::ProcessErrurMessage [char* ErrorText)

{

char *Temp = new char [200] ;
LPVOID lpMagBuf;

FotrmatMessage |

FORMAT MESSAGE ALJOCATE EUFFER
FORMAT MESSAGE FROM SYSTEN,

NULL,
GetLastErrori),
MAKELANGID (LANG WEUTRAL, SUBLANG DEFAULTI, // Default language
({LPTSTR) &lpM=sgBuf,
D,
NULL

}:

pprintf (Teap, "WARNING: %s Failed with the following error: ‘\n¥z\nPfort: %d\n",

ichar+)BrrorTexz, lpMsgBuf, mw_nPortXr);
MessageBox (NULL, Temp, “Application Error", MB_ICONSTOP) ;

LocalFree (lpMaghPuf) ;
delete[] Temp;
}

// Write a character.
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void CSerialbort::WriteChar(CSer-alPort® port}
{

BOOL bWribe = TRUE;

BOOL bResult = TRUE;

DWORED BytegSent = 0;
RegeLBEvent {port->m hWNriteEvent) ;

// Gain ownership of the erikical section
EnterCriticalSection(apert->m csCommmnicationsyne) ;

if {oHrite)

{
/¢ Initailize variables
port->m ov.0ffset = 0;
port->m ov,0ffeetHigh = 0;

/f Clear buffer
PurgeComm (port->m hComm, PURGE_RKTLEAR | FURGE_TICLEAR | FURGE_RXABORT |
PURGE_TXABORT) ;

bResult = WriteFile[port->m_hComm, /¢ Handle to COMM Port
port->m_szWritebuffer, // Pointer vo message buffer in calling f£inction
strlen{(char*)port--m geWriteBuffer), // Length of mmssage to send
&Bytessent, // Where to store the rumber of bytes sont
Apert -sm_ov) g // owerlapped struckture

// deal with any error codes
if (!kResulk)
{

DMORD dwBrror = GatlastBrrori):
switch (dwError}
" came ERROR_IO_PENDING:

{
// contimae to GetdverlappedResults{)

BytegSent = 0;
brite = FALSE;
break;
]
default:

!
/7 all other error oodes
port - »ProceasErrorMessage ("WriteFile () ") ;

}

elae

LeaveTriticalSecticn (gpoxt-»m _caConmunicatbionSync) ;
h
} /7 end if (bMrite)
if {.bWrite}

{

IWrite = TRUE;

bREesult = GetOverlappedReaull. (por=->m_hComm, J// Handle tg COMM port
&poxt->m_OVv, // Overlapped structure



sent

LBytesSent /7 Stores nutber of bytes

TRUE] ; // Wait flag
LeaveCriticaZSaction (§port->m_celommmicationSyne);
Ff deal with the error code
1% {IbReault)

{
]

} /7 end if (!bWrite)

port-sProcessErrorMessage ( "GetOver_appedReaults () in WriteFile{)");

// Werify that the data zize send equals what we tried bc send
if iBvimeSen: != scrlen((char*iport-»m szW-itePuffer))

THACE ("WARNING: WriteFile() error.. Eytea Sent: %d; Message Iang-h: sdwn”,

BytesSent, strleny{char*)port->m szWriteBuffer);:

}

} .

Jf Tharacrer received. Inform the owner
vold CSerialPorc::ReceiveChar (CSexialPort* porz, COMSTAT comstat)

{

BOOT hEead = TRUE;
BOOL bResult = TRIE;
DWORD dwError = G
DWORD By-esRead = Q¢
unsicned char RXBuff;

for (;;:

{
// Gain owperstip of the comm port critical sectimm.
// This process guarantees no other part of this program
// is using the port object.

InterCriticalSection (&port-xm_csComaunicationSync) ;

¢/ ClearCommBError [ will update tlhe COMETAT structure and
{7/ rlear any other errors.

bResult = ClearCommError (port->m hCorm, &dwBrror, Scoms-at);
LeaveCritica Section {(&port-»m_ceCommunicatioasSynct ;

/{ start forever loop. I umee this type of locp because I
// % not know at runktime how many leops this will bave to
FY run, My solution is to scart a forever loop and to

/{ break out of it when I have processed &ll of the

/! data available. Ee careful with chis approach and

/7 be sure your loop will exit.

/f My reasoms for this are not aa clear ir this sample

/f as it is in my production code, kut I have found this
// solutzion to be the most efficient way teo do this.

if (comstarc.cbhlngue == 0}

{

/¢ break out wher. all bytes have heen read
break;



EnterC=iticaldect _on(&port-»m_csCommunicationsyne) ;

if {kRead)
{
ERepult = ReadFile (por-->m_hComm, // Handle tg COMM port
SRXBulE, /7 R¥ Buffer Pointer
1, // Read one byte
sBytesRead, // Stores number of bytee read
sport->m av) ; // pointer tc the m_ov structure

S/ deal woth the error code
if {!bResulz]

{

swikch [dwError - GetLastErreri:)
{
case ERROR_ IO PENDING:

!

// asynckronous Lfo 418 erill in progress
// Proceed on to GetOverlappediesults();
bRezd = FARLSE;
brezk;
}
default:

{

J¢ Anothner error hap ovcoursd. Process thia error.
port - >ProcessErrorMesssage ("Read~ile i "} ;
br=ak;

1,
i

else

// ReadFlle () returned complete. It is not necessary totall GetdrverlappedResults()
DRead = TRUE;

} ¢/ elose if {oReadi

if {|bR=ad)

{
bRead = TRUE;
ERegult = GetOGverlappedResul: (port->m hComm, // Handle ktc COMM port
port->m _ov, //Overiapped structure
&BytesRead, // Stores number of bytes read
TRUE} ; // wait flay

// deal with the error code
if [!bRegul:}

{
!

)} /f clese if (!bRead)

port->ProsegsErrcriessage ["SetOverlappedResulbs () in ReadFile() ") ;

LeaveCritizalSection(&pcrt->m_csComunicationSyne) :

// notify parent that a byte was received
:1fendMeagage ( (port - »m_pdwmer} ->m_nknd, WM_COMM_RXCHAR, {(WRARAMI RXBuff,

{LPARAM] port-»m nPortNri;
} // end forever loon
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// Write a string to the port
veid C3erialPort::WriteToPorti{char* string)
{ aasert (m_hComm I= C};
memsek (m_szWrite3uffer, €, sizeofim szWrikeBuffer)):;
strepy (m_szWriteBuffer, string);
// sek evenk for write
SetEvent im hWriteEventl} ;

}

// Feturn the device control blook
DCB CSerialPork;: Ge-D{B i

r
1

!

return . deb;

/4 Retuma the commnication even: magks
DWORD CSerialPort:: GebCommBvents ()
;

return o dwComEvents ;

L
I

/7 Return the output buffer size
DWORE CSerialPork::Be-WriteBuffersizel)

{
!

2.2 R R CSerialPort 245 I BT #HEE RV 2 FF

HiFE, R CSerialPort ZLEME — MEFINERE #IEAF . W LURE LT 0B iR
FHRS.

1. BITBFERTE

TEVC 60 BRF RIS, FETHIEE (Dialog based) i MFC AppWizard(exe)iy
K7, T#20 SerialPortTest. Fi& S BEHRURE. FEITHFEDT NS, BE
P EIHERER AW E 2.2.1 FTR.

reburn m nWrizsPuffersize;
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e . . .

#80: WPARAM, LPARAM (%% 3 AHIEEM (pelymorphic data rype), & WIN32
\ S 324n, AHIHREEY, RETEADHEL, S BEFRBEEAN, Ei, &
1Tl S B A S char A inteper AAMIE, BL B BRPHTRAF —FHE, REF
£ —A~ WM_COMM_RXCHAR % &, A% OnComm()&k, e #47 odh &8¢ RATHE
22, BFA, EANHARAENMLEE KB,

BEZATHEOEBERTHALE. EXRFITIFRD. £FER0O 1 CHELE
IDC_COMBO_COMPORT HIZEIE X 0 Bid]: “m_cirlComboComPort.SetCurSel(();

NEE “HTTHP D" GMAESGWERE (FIH ClassWizard 5k & % i 4E

\ IDD SERIALPGRITEST DIALOG % F W drk 4l ) OnButtonOpen(), X4 “XEAF D" &4

Y0 ¥ 15 0 ¥ 28 41 OnButtonClose(), 5EEEN 8 QWAL TIF) FEF@EE, £1308%
HEEENSHRE.: KEFE 9600, 8 MEIEL. 1 MFILME. THERR, ELERPE
A RNRE, BIWALEE., REWT.

void ¢SerialPortTaestilg: -OnButtondpeni) //ATHHEO
:
‘ // TODD: Add your cortrol rotification handler code here

int nPort=m ckrlComboComPort . GecCurSel(}-1; //BEFNS, TN TAENI

if{m SerizlPort.InitFort(this, nfort, 9&00, 'K, 8,1, EV_IXFLAG | EV RWUCHAR, 5121

£
n_SerizlPort . StartMonitcring(};
m_bSeria’ PortOpened-"RIE;

}

elee

{
AfxMessageBox ("HZRILN & OHMESH) ;
r,_bSerizlFortOpensd=FALSE ;

Getulg:tem {IDC_BUTTON OFPER} -»EnavleWondow [ .m bSerialPortOpened) ;
GetDlgItem {IDC_BUTTON CLOSE) - »EnableWindow {m bserial PortDpened) ;

}

void CGer-allortTestDlg: {(nButtonClose(! /% H&C

{
/7 TODD: Ad your conirel notification nard_er code here
m_SerizlPort.CleosePors (};//3A#HN
m_bferial PortOpened-FALSE;
GetDlgItem (IDC_BITTON OFEN, ->Enabilshiindow (Im bSerialPortOpened) ;
QetDlgltem (IDC BITTON TTOSE)->EnableWindowim bSerialBortopened) ;

}

ik, e B OEEIRARIT TR dERTE,. RAREE R EEERESEE R
B “RIXRT BREE N R oY B OnButtonSend (), HE5 N FiEHE:

void CSerialPortTestDlg: :OnButtonfend ()

{

/4 TODD: Add your oontrol notification handler code here

if {Im_vSerialFortOpenedr return; //RESHDOETHTH
Updatedata(TRUB) ; //7EASHENES HI%ER

m_gerialFort WriteToPort { (LPCTSTRIn_strEditSendMsg} ; // FoiEsel

}
UL EFEFRE T, SerialPortTestDlgh SRS I F



// SerialPertTestDlg.k : aeader file

tinclude "SerialPorz.h" //&b CSerialFort &ipkiri:

class CSaria PortTestLlg : publiz Chialeg
JF Donstruction
public:
CserialBort m SerialPort; //CSeria’fPort 3ifk
BIOL m _hSerialPortoOpened; //#E®ORGITH
CserialPertTestDlg (CWnd* pParent = NULL); // standard constructor
// Dialog Gata
//{{AFX_TATA (CSerialFortTestDlg)
ewm | ICD = IGCD SERTALPORTTEST TIAIOS };
CCombeBox m_ctriCorboComEart ;
C3tring wm strEditReceiveMag;
C3kring m atrEditSendMesq;
//} }RFX_DRTA
f/ ClasaWizard generated wirtual func-ion overrides
¢/ { {AFX_VIRTUAL (CSerial FortTestDly)
protected:
virtual wvoid DoCataExchangs (CDataExchange* pDX}); /7 DOX/DDV support
/7}}AFX_VIRTUAL '
// Implementation
protected:
HZICON m_hIcon:
/7 Gemerated message map functions
£/ {{&FX_M33 (CSerialPortTescIlql
wirtual BOJL OnInitDialogll;
afx meq void OnSysCowmard [UINT nld, LPARAM >Zaram:;
afx mag void OnPaint()};
2fx mag HOURSOR OnQueryDragloon!l;
afx msa LONG OnComrm (WEERAM ch, LPARAM port);
afx meg vold OnBattonOpen!) ;
afx_msg woid OnmButtcnClose!};
afx_msg void OnBuktonSsnd();
// HIRFX_MsG
CECLARE MESSAGE MAF ()

b

¢/ {{AFX_INSERT LOCATION'}

HAEBRERBZITERS, MEZHHEHEE, TUERETEE., TRESDBRBER
HERFEHITHR, SR 0Es. ARDEdpFEs -4 a0, AEMEpRENA -1
B, BERESHREEPHRERALNER, S “RiE° . i 0RZETERE,
TR, B223 2RFEETEN.
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CView: :OnTimer (nIDEvent) ;

4. E3 WM_COMM_RXCHAR B934 5 ST 478 & B OnCommi)

#EEF T 27 WM_COMM RXCHAR [ B 5 4% A ¥ OnComm(). B LK
SerialPortTest2View.h REFISR CZ/AFRH B WM_COMM RXCHAR (H OERBHEX N
BH—DFER B R ER % .

/1 {AFX MSG (CSeria_FortTest2View)
alx mag LONG OnComm{WEARAM b, LFARAM port) ;
/Y }AFE Msc

#RIGTE SerialPortTest2 View.cpp X1 f3HT WM_COMM_RXCHAR 7 B ¥4t

BEGIN NESSAGE MAF (CSerialPortTest2View, CView)

/¢ { {AFX_MSG_MAP (CSerialPortTest2view)

ON MESSAGE (WM_0OOMM RXCHAR, OmCom)

F1})aFK_Mag_MAP

// Standard printing commands

OK_COMMAND (ID_FILE PRINT, CView::OnFilePrint)

ON_CCMMAND (ID FILE_PRINT DIRECT, CView: :OmFilePrint)

ON_JCMMAND {IP_FILE PRINT PREVIEW, CView::OnFilePrintFreview)
END_MESSAGE MAP[)

Fi7E SerialPortTest2View.cpp X4 AIA B OnComm(OL W, FHBERVHREIEE
HENMEAS, BT

LCNG CSerialPortTest2View: :OnComm (WPARAM ch, LPARAM port)
{
iffport==2) f/o0M2 BUOBIEGE
{
switch(ch)
|
case 'St:
m_strREDatalM2-(char)ch;
break;
caga '¥':
{
m_sErRXDataCOM2+={char)ch;
CDC* pDO=GetDI(); / /HENERR
£/ B R R
PDC->TextOut {10, 150, "comM2 FfH|"+n_strEXDatacOM2) ;
Re_ea=zeDC{pLC) ;
m_strR¥DataCOM2.Replace['S', '¥');

£ /00M2 BIENERR
m _SerialPcrt[l] .WriceToPort { (LPCTSTR, m_strRAXDataCOM2);
}
break;
defaulk:
m_gtrRXDabaCOM2+= {char}ch;
break;

]

if iport==13 7 oo Bl ERGR
{
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. ]

switch(ch)
{
case 'Y':
m_strRXDataCOMl={char}ch;
break;
case '*¥':
{
m_strR¥DataCOMl+= {char)ch;
CDC* pDC=GetDC{); //H&¥HEER
7/ BN R
pDC->TextOut (200, 100, "COML HMH]: »+m_strRXDatacoMl) ;
ReleaseDC{pDC) ;

}

break;
default:
m_strR¥DataCoMl+={char}ch;
break;
}
}
return 0;

}

MEL LR e AR b, BT LIE H, CSerialPort KTEibEE£ £ ON, 7EE
FIRW B FFET, CREMEBROZFE MR OS5,
HU FRPEEESER, SerialPortTest?View.h P3N T,

// SerialPortTest2View.h : interface of the CSerialPortTest2View class
#include "SerialPort.h" //i#H CSerialPort L
class CSerialPortTeat2View : public CView
{
protected: // create from serialization only
CSerial PortTest2View();
DECLARE DYNCREATE {CSerialPortTestlView)
. // Attributes
public:
CSerialPort m_SerialPort[2]; //ENXFT CSerialbPort HAfs
BOOL m_bCOM1Opened; //BFiFk com BEITH ,
BOOL m_bCOM20pened; //FF#rE comz BREITH
CString m strR¥XDataCoMl; //CoMl BAR¥EE
CString m_strRXDataCoM2; //CoM2 B3R
CSerialPortTestZDoc* GetDocument {) ;
// Operations

// Generated message map functions

Frotected:
//{{AFX_MSG (CSerialPortTest2View)
afx msg void CnTimer (UINT nIDEvent) ;
afx_msg LONG OnComm(WPARAM ch, LPARAM port);
//} }AFX MSG
DECLARE_MESSAGE MAP ()

T, FIRERTHRT APRNES, BFETELIE233 iR,
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. ... .. ]
5. RELE wrteFileQRNPHEHXLHERRNEE, SLisiiEaeRExHE, §
% APl BEHIEAETiE, HEFEFE 43 7.

LB T .
(1) ¥ SerialPorth X’y CSerialPort K%M — TEEH publicdn AT H: int

m_nWriteSize, B FiREREZAHRARKE.
{23 4 CSerialPort ZERIN 3 M AFRE B

void WriteTorort ichar* atring,int n);

void WriteToPoxrt (LPTISTR string);

void WriteToFort (LECISTR string,int n);
void OSerialFort: :MriteTcPort (char* string, int n}

{
apsexrt (m_hComm [= 0];
memset (m_szWriteBuffer, 0, sizeof (m_szWriteBuffer;);
memopy (m_szWritefuffer, string, n);
m_nWriteSize=n;
/7 set event for write
SetEvent (m_hWriteEvent);

}

void CSerialPort ::WriteToPort (LPCTSTR string)
{
aggert (m hirmen 1= 0);
menset (m_szWriteBuffex, C, sizeof {m sgzWriteBnffer);;
strepy (m azkriteBuffer, string);
m _nWriteSize=strlen(string) ;
// set event for write
SetEvent (m_hWriteEventl) ;

i

void CSeria’Port::WriteToPort [LPCTSTR gtring, int n}
{
aggert (m_hComm != 0};
memset (m_szWriteBuaffer, 0, sizeof [m_szWriteBuffer));
memcpy (m_szWriteBuffer, string, a);
m nWriteS! ze-r;
// Bet event for write
SetEvent (m_hWriteIvent!;

}

575 B void CSerialPort:: WriteToPort(char* string) U475 «
IR R %A,

void CSerialFPort::WriteToPort (char* string)
{
asgert {m_hComm != 2};
memeet (m_szWriteBuEfer, 0, sizeof (m_szWritePuffer));
gbrepy (1_azWriteBuffer, string);
¢/ set event for write
SetEvent (m_hWriteEvent) ;

MER:
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vold CSerialPork: :WrikeToPort (char* stringl

{
aggert{m _hComm 1= 0};
memget (m_szWriteduffer, ¢, sizeof{m_szWriteBuffer).;

strepy(m szWrikeBuZfer, stxingl:
m _nWriteSize=strlen{string);

ff aet ewvent Eor wrike

SetEvent (r. hWriteBvent) ;

}
(3) ®E WriteFile () HEHTFHEREIKENTE, X APl BEUT void
CSerialPort: :WriteChar(CSerialPort* porty

void CSerialPort::WriteChar(C3erialPort* port)

{

bResulr = WriteFile {port-»m_hComm, /7 Handle to COMM Port
port-»>m_szWriteBuffer, // Polnter to message buffer in calling finctiom
/7 BiEA) strlen((char*)port-»m_szWriteBuffer), // Length of messags to Send

port->m nWritesize, // BEUS: Length of message to send
&Bytestent, // Where to store the mmber cf bytes gent

&pOrt->m OV} ; f/ Owverlapped structure

/fVerify that the data size send eguala what we tried to send
//BUER) if {3ytemSant != strlen|(char*)po-t->m szWriteBuffex))
if [BytesSent |= port-»m nWritesize) // #8085 Length of message to send)

{
TRACE | "WARNING: WriteFile()} error., Bvtes Sent: %d; Message Length: ¥d\n-<,
BytessSent, poxrt-»m nwriteSixe);

3

1
l

KR METEEARE —RENMRERE RTUENARNSREEERT.
Zi#%, Bl B S AT BU char 24 unsigned char, {BARHLR AT LI,

s, EETU AR TLARER.

242 Bl BIFEERMBCAFIR

TEHRH Init R F T, FXH—BRARL:

BOGOL CSerialPort: :Ind tPort (CWnd* pPortiwnsr, // the owner (CWnd)} of the port
{f (receives vessage)

UINT portnr, F/ portnumber (1..4)
UZHT baud, // baudrakte
char parity, /f parity
UINT datakits, /y databite
UINT stopbits, // stopbits
DWIRD dwiommBwerts, /f EV_RECHRR, EV_CTS etc

UINT writebuffersize) // @ize to the writebuffer

// create events EIEEH:
if im_pv. hBvert I= NULL)



}
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RegetEvent (m_ov. hEvent) ;
m_ov.hEvent = CreateEvent (WULL, TRUE, FRLSE, WULL};

if (m_hWriteEwvent != NULL)
ResetEvent (m_hWriteEvent);
m_hWriteEvent = CreateBvent (NULL, TRUE, FALSE, NULL};

if (m_hShutdownEvent != NULL)
RegetEvent (m_hShutdownEvent) ;
m_hShutdownfvent = CreateEvent (NULL, TRUE, FALSE, NULL);

ERATEEEH, BFEE, WwRLRAH hitORERVGEHED (ELHOBFE
EREFNRESHETRLKERD, REFEEMHAFNNERELE (EE4E). B
A ResetEventQHE N RECEFENFHRENLFEERE, TixFIHEFE8EE, N
HLEEKER, RATRUES MM, XERELEN.

ResetEvent() i N T

HETIRE: BIEEFHENERENILHES GEHR) RERE.
BOOL ResetEvent(

HANDLE hEvenr  //F{43T 2 A handle to event object

)

EHULH:

hEvent ;

HiCreateEvent B OpenEventif$i& Bl #0543 8 7.

o] LU T B8 DR A pR X A 1) L

// create events
if (m_ov.hBvent != NULL)
ResetEvent (m_ov.hEvent) ;
elge
m_ov,hEvent = CreateBvent (NULL, TRUE, FALSE, NULL);

if (m hWriteEvent != MULL}
ResetBvent (m_hWriteEvent) ;
else
m_hWriteEvent « CreateBvent (NULL, TRUE, FALSE, NULL);

if {m hShutdownBvent I= NULL)
ResetEvent (m_hShutdownEvent) ;
else

w_hShutdownBvent = CreateBvent (NULL, TRUE, FALSE, NULL);

243 BGE=: fIRCCHEBR O, BBt
EZEBEREER S ORI, EXFBHRE RN LLUTAHE:

// Delete dynamic memory

’f

CSerialPort::~CSerialPort ()



SetEvent (m_hShutdownEvent} ;
} while (m bThreadhlive};

4/ if the port is skill omened: <¢lose it
if {m hocmm 1= NULL)
[
Clogelandle {m_hCommm} ;
m_hComm = NULL;
|
/¢ Close Handie=s
if (m._h$hutdovnEvent | =NULL}
ClogeHarde( m_hSautdowaEvent) ;
“Z{m_ov."Event ! =KULL}
CloseHandle! m_ov.hEZvent ) ;
1f (m_hWriteBEwent ! =NULL}
TlogeHandle{ m_hWriteEvent ) :

TRACE { ' Thread endedin®) ;
delete [] m_szWriteBuffer;

}
BN BIFERT XEN, EEHENEONEFPISARET .. BREX %
JATE 8 OGN (RTHER0), RAROFETHN, BFgLRE. A8
LU RS N A NRE. XEAFHE (BAEREHENEFNE).



w33 ik MSComm B O 4HfE

IR ERE]

A0 Ay AR AL B O 45 R MSComm. ¥ SE M AME T ARSRHBA R HE
LB, REFFREE. BHTEARNEAREN N REENEN; REETEHTA
TEEB MRS Fh, RAIVES 1 28 1.2 WREAR T A MSComm B#4-HE1TE
P&, BAFARE—MERIAE, EETHXIMEEEREFIRIELEZNAE.

3.2 ST MSComm $5R7E B F 7P B FLNVEERE I REGE T AERR, R BRI B
iK1 -

#1EE LR MSComm HHHE—PIHERF: B33 WE P UMELHTE
F MSComm #Z##8) — 4~ LRR: 8 3.4 WHLRXER —EBFPF A MSComm ¥ #-3 i
R OMT A,

T RSN RN T LA —&THAUTEIREPEN MSComm &4, —E
WA EE AR ST, X R MR MR E LR, KRET M MSComm
AT HHREAE, BBEARCENS, T HEREDIANEA.

BT/~ FERE: X 2i1H T CSerialPort 38, EEAX BN MSComm £
2 X B FHN CSerialPort KEEHHMB (3E MODEM EF), X MODEM #1755, £F
BENEFITHEE. 11 MSComm BH4EHMHRLLY), HRERERE, WHARTRI s bE.
B L8R MSComm - H T EVER,

3.1 MSComm #H48

3.1.1 VC pEIAH MSComm F{hia# N

A S 48 Microsoft Communications Control (MSComm) 280, 0] LURITEhFaRIEHR
RHEEEE, FEFE-PMEENRE, EERERIAAE. B, BREFUNREHR
I MSComm £3¢8, RWHESEAPE 13 1.2 WHHHE, BoaE#SETFTE20,. BHUER
HELES 2N AE, BAEOIBREEERER, JEIKEE VC 6.0 SRR NME,
Waf S RRE — P SRR R R B HE 3K .

RE, FRERE—TH MSComm #2837 & D R TFER E 4 SR,

(1) FEEIINFRETF TEHHE A Microsoft Commmnications Control #54F,

(2) ¥hE MSComm #4& ID fisHITR (BRI E

(3) ¥ ABATIERL, R E MSComm AR R,

) FMBROFEAFANBAERE OnComm(EH, FEHFHIHENAFTE, REHE

It BEAES '
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(5) S5 $ O RESHATE,
(%) XHABA.

3.1.2 MSComm R TEELETTA

Microsoft Communications Control ¢ BL T fi#K MSComm» f& Microsoft 2 S HEHIE L
Windows T St{TREMIEN ActiveX #5F, ANAEREFRE TALSTEOREEENMSE
HEk. MSComm 33 id 5478 QA M mE R e, Hu ARFREeSITEETEE.
MSComm ZAH7Ef QRIER o HE. BEARNBIER B2 TREIE &Y API R, W
A4¢ VC. VB. Delphi FESPHRAIFH. ARETH 5 TRESSHEEIIBRAEH,
B EE A Windows APLERERE R, ARAEE Commdrv B, REHFESREY
/T,

ERET-RFFEAFSSHEREC, AT LESSE o EE, FuelEs
B OERFRAREHES (OEHEEE), Zlad, ARiE R RN B TIESED
KEMFHAERE. MSComm EH A THRBIEERSES. BDECESNIERENR
IR

BA&deid, MSComm R4 T Bfe 4 I8 6 K B % —RH 95 (Event-Driven)
B, —EEWE.

1. BHEHFH

FAEHARMCEBITHOATEAR N T ETHNS L. £FSERT, £34
RERFEAZIED. fw, ER0BWREMPX T HE T, B®#F Camer Detect (CD) B
Request To Send (RTS) £& F—4FHEXHE— 1M EHhEER. FXEERT. TURE
MSComm #F#:H OnComm BT 2LHE A FH . OnComm T A7 LIfr &4k
HiBFEFR. EAGFEFGESFHRNOFIESA CommEvent A, FEMELEFR, BT
PIZE OnComm S{H4 B A A WA B SR BN, XFFERE SRETFWE &, a7
HE.

St F MSComm #Z{HIEHM, EHEPHAESE DN BALTER OnComm()F #H1T 4
H,

2. BRAL

HEHHRAFR EELE4ES, BEFEEAT, SHFABAETLER. ERFNE
AREBREZ S, TLLEERE CommBEvent BHEFEREAFHAER. WRNFHEFR
4, FBRRBEET, PAZMFETREBETRE. fln, WRSE-MIAWRIERSE
FE, MR B R — A S E AR, B — SRR R R IR R R 3% 1 <
" FPL.

WREL DOS HELRINEH T LMES D, U ERRHTXHRES DOS FTRITHHZE
HWHLER—FH.

DR A% MSComm #2458, | A MSComm E#4RARERNHE1AER, wki
F%ﬁﬁ-ﬁ—wrﬂﬁﬂf’#ﬁ Mg, MALBEER F A MSComm $4.
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T MSComm ##/54 G#HRENE, FLL CMSComm KR Create()R% A B EL5,
HALR E 2 HR L Get/Set T, FARFHELRERHFMENE. 5 CSerialPort K —#:, Xk
BT RE A AP M5 1. MSComm #Z L RF 1| D OnComm Fif, XM IAHEE
HHEBEREMARE.

3.1.3 MSComm 0@

MSComm #¥HHREHENEE, BEELARBILNEHGELE.
CommPort: WEREIFRFEFEFHRDS.
Settings: DAFATHRFBAREHREFEEE, A BRER. BB, #FI1E6,
PortOpen: 28 H iR [RUEAF N O BRA . Al AT H MR O .
Input: BB ph 2 IR BB 24T

» OQutput: EAERENRE —PFERFE,

Ff MSComm #{4i#id Get/Set B R K B R 4R, BNBHSEHE SN
H) Get/Set MEWT . T HEIA B SR

AT HEEA, BEMEBFSFTIRNT:

¥V V VY

@O CommPort B @@ OutBufferSize &t
@) RThreshold &% (% OutBufferCount &
@ CTSHolding B (® InPut J8 1t

@ SThreshold J& % @ OutPut Bt

® Handshaking JBHE @ PortOpen &1t

® InputMode Bt (8 EOFEnable B

(D CDHolding &t  DTREnable &%

® DSRHolding &1 @ RTSEnalbe Bt

© Settings E @ Break &k

0 ImputLen BiE @ CommID B

@ InBufferSize /&t @ NullDiscard JB%
@ InBufferCount J& ft @ CommEFEvent E4 &

1. CommPort B

hik: WEHEEBEGERDS.
F#5: void CMSComm::SetCommPort(short nNewValue) /% & 15
short CMSComm::GetCommPort() /2 #4375 Q&
W : nNewValue A] ATEE AR 1 F| 16 RT3 (BREEH 1. (B8R, WRA PortOpen
BT H D IFRIEER S O, MSComm #2444 E#R 68 GREEERD.

S AT % 0 Z AR E CommPort Bt,

2. RThreshold B¢t

LigE: 7€ MSComm (% E CommEvent Bt} comEvReceive 34 OnComm 2.
B, WEIFREIMNEZRNSTE.
B void CMSComm::SetRThreshold(short nNewValue)
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shert CMSComm:: GetRThreshold()
W BEEPR LB nNewValue N FFrE%E OnComm FHF. JHEWFHE, &
nNewValue 25 % 0 (B&{E), WAYE OnComm HfE. #lin. #F nNewvalue 4 1,
R A Rl — - F RS MSComm #HH7= OnComm 4.

3. CTSHolding Bt

EE: WBERFUEITEN Clear To Send (CTS) SHIRAKRIEMIE. Clear To Send B
BPRAROXBHETENNGES, B7FEET LT, ZREE RN R, EETH
i R,

B void CMSComm::SetCTSHolding(BOOL bNewValue)

BOOL CMSCormm:: GetCTSHolding()
MSComm #4#) CTSHolding BH#EH:
- TRUE : Clear To Send £ 4 & H-F.
FALSE: Clear To Send 2% AL,

AT MR Clear To Send 4 4€EF (CTSHolding = False) # BZEHf, X MSComm
21 E CommEvent BN comEventCTSTO (Clear To Send Timeout), 774 OnComm
E 2o

Clear To Send #%HF RTS/CTS (Request To Send/Clear To Send) TH-RF . W R EEMH
% Clear To Send £:594K3%&, W CTSHolding BYE& 1 —FF LA WA ik,

4, SThreshold Bt

THHE: MSComm Bt E CommEvent BY¥E4 comEvSend } 74 OnComm FEHZ
A, REFREMEEE PR T R RR DR

FiZ: void CMSComm::SetSThreshold(short nNewValue)

short CMSComm:: GetSThreshotd()
nNewValue BH EiAR, £FE OnComm F# =2 WA E0 X S
FHE.-

ViEA: SThreshold BEfEX 0 (G {H), BIEAMFMTL4E OnComm B, FHEF
SThreshold /B4 1, JEMEDX Z4 =, MSComm ZBH#7F4E OnComm FHF. fH
EERMEMNEPREFE AT value, N CommEvent B E X comEvSend, #7=4
OnComm FE¥. comEvSend FEHANY FARHA S SThreshold & I EIE—k. Hlwr, WR
SThreshold FT 5, (UHEMHBAAPFEFHMN 5 B 4 Bf, comEvSend A %K. WMARAE
BT B AL SThreshold £KIFFF. W comBvSend BB & KA.

5. Handshaking /&4

Hhae, HEEDEFEFRFRE, B EFREZ MENEEE.
5 void CMSComm::SetHandshaking(long nNewValue)

long CMSComm::GetHandshaking(}
BT JRIE nNewValue H W RE N TR 3-1-1 FRHE.
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®3-1-l BEEFESEERE

it i iRAp
comMone 1) F38 F(BRIN )
cormXonXoff i XOn/Xoff B#F
com.RTS 2 Request-to-sendfclear-to-send #BF
comRESXOnXOfF 3 Request-to-send R clear-to-send BF %]

Handshaking AR AREFHE, BRI BEAFEROERIIRRENX, 4
—PERIBERBE RO, AERARITCEIBRESX, DERFETLIRE. RS
HEZEMNX, NEFREEBMNEFERE 78, JIRMELSERIiE S %, ByE
FF Bk T LR B R

BFE M UREESEN X BN RIET S £ %, SRl &R0 R R
REETREEBHBREFK.

6. InputMode mtE

Higt: W EREPERMBIBNAR,

ik void CMSComm:: SetInputMode(long nNewValue) -
long CMSComm::GetlnputMode()

B IoputMode /B WEREME AT 8 A # 3-1-2 R

#3-1-2 InpotMods MR

2 I T
comInputMode Text [} XX TR HIE
comInputModeBinary 1 P LENTTEE

/. CDHolding %

Tifg: it &R Carrier Detect (CD) LIREHE LT RET % . Carrier Detect M
U TR AR RS BIAHIE U LI — AR 8, Homs VR R B TEAE I HL . AR O
FEEITH Y Rk
ik void CMSComm::SetCDHolding(BOOL bNewValue)
BOOL CMSCemm:: GetCDHolding()
WHH: bNewValue &1 TRUE K37 True Carrier Deteet 28 325 8y 5
bNewValue 4 FALSE B %7 True Carrier Detect 2418 F

%% Carrier Detect B4 & L+ (CDHolding = True) HAS# ', MSComm 4
‘fﬂl‘-&i CommEvent &% comEventCDTO{ Carrier Detect A8BH4#i%), # 4 OnComm ¥
. EEZNAEARES PRR—ANELORBENNELH, Flio—Antis, &hefe]iT
VARE B 3EAL (ALFA%4 ). Carmrier Detect < #4824 Receive Line Signal Detect (RLSD).

8. DSRHolding MMt

Ih#E: B Data Set Ready (DSR) #2497 . Data Set Ready {55 HiA%IAE S ERRXT
HEWEA, BRBUTRERE. ZEIEE T LR, BT % 2.



&k void CMSComm::SetDTREnable(BOOL bNewValue)
BOOL CMSComm: :GetDTREnable()

#8. DSRHolding BH:RFILLTHE

% TRUE #7 Data Set Ready 224 ® T

% FALSE #55 Data Set Ready £84{5HT

¥ Data Set Ready 9% EF (DSRHoelding = True) HAT K, MSComm £#RE
CommEvent B4 comEventDSRTO (HBHEEME ), Fr=4 OnComm . 4% Data
Terminal Equipment (DTE) #1385 Data Set Ready/Data Terminal Ready #F-Ff26f, #EH:
Z+4HHN.

9. Settings Mt

Hhee: WENFBRERAFE, FELR. 68, St
t5#: void CMSComm::SetSettings(LPCTSTR IpszNewValue)
CString CMSComm.::GetSettings()

WA MEROIT S, WK E M IpseNewValue 35, M MSComm #4442 380
R BEMAD.

Value MR EEHR, B THRER:

"BBBB,F.D,S"

BBBB JyiiFE, P AHENE, D WEIELE, S AFIAE. value MIEBE AR

"0600,N.8.1".

10. Inputlen B{E

THEE: WEHIER Inpu BIEAEERSENREERNFTR.
B¥L: void CMSComm::SetlnputLen(shont ntNew Value)
short CMSComm::GetInputLen()

i%8: Inpuilen BHEAEEER 0. ¥'E Inputlen 7 0 o, {FH Inpur ¥ {F MSComm
FHERBEREN X RETN AR,

FEWE DX F InputLen F9F 5L, Input BHERFPI—AFEEFTE (") EFH Input
. AATLUESERE BufferCount B EBEEAMETRGCERERBNER. &8
HEM SR B R PR SRR EE T A,

11. InBufferSize Wit

Infe. HEBIRBASE K K.

. void CMSComm::SeflnBufferSize(short nNewValue)
short CMSComm: :GetInBufferSize()

8] WEEBGE (RN KK 1024 FH(byte).

12. InBufferCount /4%
Thig: HEBERMASHMEASERERKNER I E.
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ik void CMSComm;:SetinBut¥erCount{short nNewValue)
short CMSComm::GetInBufferCount(}
B : Y418 InBufferCount BIEF{EH 0K, ATLNERRFHRERPX, XPTIREERS

AR T LA 3,
13. QuiBufferSize Bt

heg: REBERFRRIRXEMREEK].
EiE: void CMSComm::SetOutBufferSize(short nNewValue)
short CMSComm::GetQutBufferSize()
B REEATYHE. RUENR S22 FH. EARERD, TUEAE SN, EX
AU &AL BEeh 5 R AT

14. OQutBufferCount B¢

SfE: REIRBEMNEKFATTEBEESRERTE.

Bi%: void CMSComm::SetOutBufferCount({short nNew Value)
short CMSComm: :GetOutBufferCount()

VEBE: E{EN 0 FEERRENK,

15. InPut Bt%

e AERGSEH X AR,

iR VARIANT CMSComm::GetInPut()

B BEHEERYNG VARIANT BT R, ZESEFOREGH TR AEEH, T
BHER.

2 InPutMode B EME 4 0 B RSB A H D, TEFE String BEEG.

2 InPutMode B AN t BT GEREEEN —#HIAK). TEFE Byte SUEARIMIE,

16. OutPut B

Wee: MEREAFXEEE, RERRZEMRE LENERE.
B\ void CMSComm::SetQutPut(const VARTANT& newValue)
VARIANT CMSComm.::GetOutPur(}
BHE. EARRN VARIANT, SEMES OEEHIFFFIH. Outbur A BURE &
B _HERIEE, H[ARACARSSRIBER, M ARBIERA VARIANT BB RS, Rk i
HIEAE EFFAX) M, BFEWREEIERA VARIANT BEg$, HHECEST AR
WEH. TR, DR e R RiX.

17. PortOpen Bt

Thae: MFITHgRAE0, RFREE DM XRE.
P void CMSComm::SetPortOpen(BOOL bNewValue)
BOOL CMSComm::GetPortOpen()
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UtBH: bNewValue {81% B % TRUE, JITIFH D; bNewValue (HiRE 4 FALSE, W/2¢H
F, MENAUAEFRPITIFRXAEN, YEF&ZIE, MSComm BEHBIXHAE D,

18. EOFEnable BtE

e WEEMALED MSComm HBHEEIF KR IHLERE (EOF) F7fF. WRRH
EOF F1F, KE LM AHBIE OnComm HH{F, i CommEvent B E N ComEvEOF.

E¥E: void CMSComm::SetEOFEnable(BOOL bNewValue)

BOOL CMSComm::GetEOFEnable()

¥iB: EOFEnable BIEEEGHE THIES.

: bNewValue fi/RFER, #ELHT EOF E/at, OnComm FHAER BT, 0 “®
BAE” PATHIA.

bNewValue BT EHEWT .

TRUE: 3 EOF FAr{kRIN, OnComm FF#¥%.

FALSE: (#R%) 4 EOF F/HIKF(#, OnComm FHF¥#IE. OnComm M AL
WAFH T EOF F4¥.

19. DTREnable R%

LiRE: 12 B8R [F] Data Terminal Ready( DTRZRE . B EEBEN R EF Data Terminal
Ready (DTR) £8H 1. Data Terminal Ready 2 itHHL X LB IBBNES, HritEH
REFER M.

B void CMSComm::SetDTREnable(BOOL bNewValue)

BOOL CMSComm::GetDTREnable()

bNewValue K& BEIM T #:
L4 g1 1 Hik
True ¥ Data Terminal Ready % % _
False (#:% ) ¥ Data Terminal Ready #5753

Pif: 23 DTREnable & X True, X4¥i #3477 iF, Data Terminal Ready £kt % A
B (FF), M O XHE,, Data Terminal Ready 280 E A AT (%), ¥4 DTREnable i%
BH False, Data Terminal Ready 283528153 HEH F.

Qi A8 3H AT, ¥ Data Terminal Ready %% X 3 1%/ Jedi i b5,

20. RTSEnalbe B

Thie: W RS Request To Send (RTS) ZE . —BEMN T, BHHEHRE Request
To Send {5 FEREAMEIAR RS, PUERAFRERIE.
EiE: void CMSComm::SetRTSEnable(BOOL bNewValue)
BOOL CMSComm::GetRTSEnable()
bNewValue 1% B {H 12
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R it
True Request To Send 5%
False (524 Request To Send XMW

1#%87: *3 RTSEnable &4 True, M OFTH &, Request To Send BB NRT, W

AR, BB AP,

Request To Send £KFI7E RTS/CTS ##/4-#8F . RTSEnable B R iFF 51103 Request To

Send £k ULaf s HoR 2.

BARBFHIOEME R, §S % Handshaking Bt .
21. Break Btk

Thee: RERFEBRDPEESHRE, ZEEBERTNER.
Bik: void CMSComm::SetBreak(BOOL bNewValue)
BOOL. CMS8Comm::GetBreak()

bNewValue )i T H .
R EN ik
True ¥ WS RE
False HROIREShE

Vi BREN True, Break B KE—NTEIEFES. ZTHFESEEFTHER, HE

ML AP URE, HIH Break BMHERE N False. —f, NAMANBEREERRE—
MPWE SR, ARE—MER R RRRE.

22. CommID M

Dhge: RE—MEHBERENOW. ZRUSERTEER, EiEiTad Rik,
& void CMSComm::SetCommID(long nNewValue)
long CMSComm::GetCommID{)
V. iZfH%5 Windows API CreateFile R#URFBINIE—B. 7% Windows API J1iRI{E

Al @ 15 BRI %A

23. NullDiscard 1t

Thak: BAE Null FRHES M D ERBBRE K.
&% void CMSComm::SetNullDiscard(BOOL bNew Value)
BOOL CMSComm::GetNullDiscard()

bNewValue B EHE:
SR ik
True Null FAAAROEREERESRE
False (BE{E) Null FHMAROEETERENRK

B Null FFF5E A ASCI £# 0.
24. OnComm M4F#1 CommEvent Mt
Thik: RESERLESMA Y CommEvent BikrEZbt, B4 OnComm Fff,
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S S
WERET —EEEHFR R, CommEvent BMHE KBRS FAEE, BEER
DRI E AR SR ERE T CommEvent SHFZEITNE.

iE#k: void CMSComm::SetCommEvent(short nNew Value)

short CMSComm::GetCommEwvent()

P T H % GetCommEvent) 8 3] My B E, Fi TN LHE, ZETUSEF
FHRERTBIFRR T M8 — o

REEAEFORENE, TERBEMRELES, oREhsZRHELED,
B E W YL M pY — L AR IR

A RMER OnComm - CommEvent BHAFHIRH M B RS FMHIHRE.

e 5 FE E R ER, AR OnComm F#, CommEvent BHEMEMEHE.
g, FEE OnComm FAARN(E, MAEFEE, WUHRE CommbEvent BIEME. BTRE
& (5 RERIGRGEE) AR, HSRXEHANE GG T N HEr
B P AR YR R A

F 3-1-3 FIH TATREARR OnComm HFHFHLEMFEM. I MEHEREHFNETA
CommEvent &%,

¥ 3-1-3 CommEvent B4 1§ TR {8 AR B

b3 K i#id
ComEvSend 1 REAENEPNFTRE AT SThreshold
ComEvReceive HH7 B Ribreshold N FELFEHEHE Tnpu BT 20 HE X T N¥E

k3

L LR it T

ComEvCTS 3 CTS S REZ

ComEvDISR 4 DSR FERETWE. ZEFHEDSR B 1 FH o MR
ComEvCD 3 CD ESRETN

ComEvRing [ M BiEES. 22 UART (RASERED TTEAFREFE
ComEvEOF 7 WRICHEEERY (ASCH F&F 26)

F 3-1-4 & CommBvent BHIEFRE IR P REEMEEMEHRE, XS REFSME
OnComm B4, #FHZE CommFvert B#+E AR HIMHE.

£ 3-14 CommEvent MR {545 2 W48 7 MR BHE

i Rk 1k ik
ComEveniBreax 1001 r B Break H5
ComEventFrame 1004 Mitkis. BHEPFIN R
ComEventQOverrum 10B5 HOHER. #FTF~MEFEEROZE, o7 TREREABEIE,
EREX
ComEventRxOver 1008 Bl bR, @R D EEEN
ComEventRxParity 1009 FEEESE. FARNTITRRRER
comEventTxFu’l 1010 ERSESEH. CRENETEAREENEY. ZBESREH
ComEventdDCB 1011 ERH AN E R HR (DCB) M, B4 n] SR EHE

3.1.4 MSComm iR ISE
MSComm &P DL KIS B3k 3-1-5 Fi.
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H3-1-5 MSComm #FH7ELEI MBI

E iR
caminyalidPropartyValue 380 T REE
comSetNotSupported 383 s RiE
cornGetNotSupported 394 R HiE
comPoripen 2000 WOINFHRIET &8
8001 HEEGTIT 0
comPortlnvalid 8002 FRO =
BDO3 MR R IT AR
BDO4 AbtEiEiT R OE
comPertAlreadyOpen ROD5 mRODBH
BODS FHEF AR TS IEE
8007 IR E PSR
8008 BEMNTHLIES
8009 SEEBREHR
8010 HEAATA GRS
3011 EMA B REAT
zomNeOpen 2012 BESHTTF
8013 [ g=t ot
8014 FEREE comm AR
comSetCommSiateFailad 80L5 AEERE comm &
BOL6 AEER comm H4RE
comParNotOpen [1E] RYH O REATR
3010 Ty
comReadError 8020 © B comm LR
comDCBEtmor | 8021 | AR OB R R ERHRN A RH S

3.2 {ERM MSComm =485 JL 1 EE 4 5] 80

3.2.1 fEH VARIANT HISAFEARRAY SR s O3S E0R

A MSComm ¥, ERIESEWRMNERR VARIANT HiE%E, B4, BINES
3 SAFEARRAY (COleSafeAmray) %25 B th 70 A B B MOE . X BB HE), TOfRE
ERP, AEREEHHEIELER, JELSH OBEEELSMESITE—TF.

1. VARIANT. _variani_t 5 COleVariant $ig2%®

VARIANT F 12 ¥R H B COleVariant 26 = EHF 7 OLE HEME TS BEIE. Tk
L. VARIANT #HARR—AMFEXMEHNET, CHIERASE - BESHR
B. GEEA R ARNEAER DR, T30S B0 E R 15 &tk B e 15 faE
ey

VARIANT §i&5 /2 X T,

typedef struct LagVARIANT {

YARTYPE wt;

uneigned short wReservedil;

ansigned short wReserved2;

ungigned short wReserveds;

union { '
unsigned char bval ;
Short ival;

/7 VI_UIL.
S VT_12
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Long 1val; S VT_I4

Float £1tVal; /f VI_Ra

Double <blval; // VT_Ra

VARIANT BOTL boolval ; £/ VI_BOOL.

SCODE seode; // WT_ERROR.

Y cyval; f7/ VT _CY

DATE date; /7 VT _DATE.

BESTR pstrval; /§ VT_BSTR.

IUnknown FAR* punkvVal; /7 VT_UNKROWN.
ID-spatch FART ndispVal; // VI_DISPATCH.
SAFERRRAY FAR* parray; // VT_RARRAY|*.
unsigned char FART phVal: // VI_BYREF|VT_UIl.
Shorz FAR* pivVal; // VI_EYREF|VT_IZ.
Lang FARY plval; // VI_BYPEF|VT_I4.
Floaz FAR* pfltval; // VT_BYREF|[VT Ra.
Double FAR* pdolVal; // VT_BYREF|VT_RS.
VARIANT_BOOL FAR* pboolVal; // VT_BYREF |VT_BOCL.
$CCDE FAR* pecode; // ¥T_BYREF|VT_ERRCE.
CY FAR* poylal; /i VT_BYREF|VT_CY.
LATE FAR* pdate: // VT _BYREF|VT DATE.
BSTR FAR* postrval; // VT_BYREF|VT BSTR.
TUnknowr. FARY FAR* pourkVal; // VT_BYREF |VT_UNXNOWN .
IDispatch FAR* FAR* ppdispVal; // VT_BYREF|VT_DISPATCH,
SAFEARRAY FAR* FAR* Dparrayi // VT_BRRAY|=,

YARTANT FAR* pvmrval; // VT_BYREF |VI_VARIANT.
Veid FTAR* byref; // Generic ByRef.

}i
)i
E % Variant $IFERRARFAEFE ARRRREEE, FTRUSNHEEFRAR P 7 KR,
EFEEATHTLER Varant 4. 52k t, Variant FALH P2 RBFRE, B
FHETEE T P SR F 268 nT DARERT 22, T ELIE W] LU 2 LR 3hER, BER ]
PABGGER X/, HR, Variamt FHAFRNAZERELZ FHIANEP EXHER.
T F VARIANT L BB E: E5E% vt sLRABE. fRERERD, EBREEHPHE
FHEXRDMTREE, 2T
VARRIANT wvaData; /72 SUVARTANT RV
int a=2001;
vaData.wvt=VT T4; //IeRAl308HE
vaData.lVal=a; ey
AL AR VARIANT, 8558 Void Vadantinit(VARIANTARG FAR* pvarg);ift
THIELL, HAEFEE vti2' 8% VT_EMPTY, _variant t 2 VARIANT f03r3, HR{ER
DUME R SRl R 3, HMERNS O EXEHERT ., K% I k#include
<comdef.h>, BI0:
long 1=222;
ing i=100;

_wvariant b 1W¥al{l};
1val = [longii;

COleVariant FI{E 5 _variant_t I ABEE ¥, EBEWTHT

COleVariank w3 = WERH", vi = [long)199%;
C8tring atr = {BSIR)v3.phatzVal;
long i = v¢.lVal;
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2. SAFEARRAY (COleSafeAmay) Higsgem

X REFHERNFIRIEE — SAFEARRAY (COleSafeArray) KB, ¥k
SAFEARRAY [EMHREBF—F, B—1 “L24EA”, THBRERLHEAsEER 16 frsk
32 frfiE N, IFETSH OLE B (CGRUEA1, {4 BSTR, 7 16 fumk 32 fr A FEE &
2%k OLE 89, TR P 8 IR . XE B4 T #% SAFEARRAY FHEE Y,
REMEERAN— 4R, HPET D (void MEH IR pvData, HIEFHNAERR
A RSB Y . BTS2, M GetlnputQR ¥R B VARIANT 248448 8 A, # 4 parray
fa%r, BMEIRETE MK SAFEARRAY TR AW pvData #5538 A] LA 1 I 8040 — 5
RRERANEIET .

TES & E MSComm #1455 M 8 DRI SRR B R RR B A B4 F .

LR —: IS CString F R BRI BIRHBAR Variant BHIEE M & 782

I MSComm #1F, B0 EEHIEMNRBIEL N,

void CMSComm::SetOutput(const VARIANT& newValue)

IR R CString F P&, A HMEE YD VARIANT (82 fap i, 8128
1.2 3L H TR ScommTest th, XFREMF CString RS T BalE#, RERENT:

vold CSCommTestl]g: sOnButtonManualaend ()

// TODD: Add your =—cntrol notificatisn handler coode here
JpdateData [TRUE) ;
//m_strEJitTZData £ CString ERFR

m_ctrlComm.SetCutpat {COlaVariant im skxEdicTXData}} ;

1
I

LA MERETIE CString 2B BB BN ChyteAmay HKEI%IE, BHERY
VARIANT £ EIBHE, FRES U LEEMABRE, RREEENErT s,

void CSComrTestDlg: :OnButtonManualaend ()

{

¢/ TODO: Add ycur control notification handler code here
UpdateData (TRIE}; //iRHURSBIEAE
char TxJata[120] ;
int Coumt = m_strEditTXData.GetLength{) :
for{int i = 0; i < Count: i++)
TeDatali] = m_strEditT}'.Data.GetAt{i]:
CBytehrray array;
array.Removahll!) ;
array.BetSize (Counk) ;
for [i=0; icCoumnt ; i+4]
array.Seth- (i, TxDatalil);
m_ctrlicom.SetCutput (COleVariant (array)); /; RIESHE

}

MEAEREER] LUE B, K% B it SetOwPut() B % B E A5 %065 91 L3 B COleVariant
MR M RER, GetnPut)FRNIREEHE T VARIANT 38, 704 1T MR [H
B {E R IE HE AR ?

BAIFT RO AR BT ST VARIANT BRSSO SRR . ZEESF g
REMEERANRE, N LRANTEIREELNEENIE. ©TEid s 08amN
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TR IEHE L B2 F A EFR R R R (VIEW) 5, F MSComm 2RI 3T
EER. FH BT A, 0B — I RRRXEE, AN EEE R, R onComm
BCOHGAEEY, BEESERLE, FNEITRER.

THEREREENEEE:

“RMT T HECIESHBFSDD. £TE S A ms communications control, version 6.0,
{8 FE H 773 i tH 30 assert failure, A debug, FIBEEFH L m_pCtriSite=FALSE. B CMyView
A public:CMSComm m_ComPort, EZE {4 BBES & initialising com, B— A, il
.7

A4, EI7E SDUYMDI N MSComm BEFEHWE? W2RFE VIEW H{f) oncreate()E %7
hiE b — A B HE, R MSComm BEEHEN) Create(ik #R 412 . MSComm 15
{4 F) CreateD R ¥ B H1 %,

virtuval BOOL Create{LPCTSTR lpsillaseName,
LPCTSTR lpszWindowName, CWORD dwStyle,
ccnat RECT& rect,
TWnd* pParent¥nd, UINT nID,

UClrea-eContext* plontexc = HULL)
{ retuwrn CreateControl !GetClsid () , lpazWindowName, dwsStyle, rect, pParencund, nlD) ; }

BOJL Create (LPOTISTR lpszWindowNMame, DWORD dwStyle,
cor At RECTE rect, OWrd* oParentkrd, JINT nIC,
CFile* pPermigt = NULL, BOOL bSbcrage = FALSE,
3STR betrlicXey = NULL)
{ retum CreateControl (GetTleid(}, lpszWindowName, dwStyle, rect, pParent¥nd, niD,
pPeraigt, bStorage, betriickKeyt; }
Hr, UINT oD AZE4IDS. BEOMEFENT.
1% ID 4 IDC_MSCOMMI1, m MSComm R#EMITR, B4 N ZEWE MM EHELE

R AT EAER R .

m_MSCopm. Creabe (WU_L, {1, CRect (0.0, 0, 0) . this, ILC_MSICMML) ;

BAEFIET LS EREE 3.3 1,

- — MRS & CFormViewo X, TEATUARALAY, BHX L
-F]-i'l_ﬂ"§ iﬁi\ﬂﬁ‘*ﬁﬁﬁﬁg :555'|‘l£75' —AE, HiEEF CRecordView £ LR 8 T % 8
AR TR, A AT MDI &4, 5730 B MSCOMM 424,

323 W SR ASCH {824 0 fLkF 128 6922

ECHEAEH, FRABMMRED o HEFELEIFE, BT SHREERNMEE o HEZR
BEHRE, FEH, 2 ASCHEKAT 128 0, BFRRBNEFICHMFEHT T Hpixskm
RRESEEERER. SERENSFEAFERTKRUNTFREMAT. BT FENR, £
RS 1 BRI RENR, BREREMERNT RS,

void CSCommTestDly: : OnButtonManualsend(|

{

f¥ TODO: Add your control notification hapdler code here
/FEUF PR HEE L MRS
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324 TER—#2E A MSComm FEERI 2488 D AR EH i

7EHY 3,12 Tl 2R E], A MSComm FEFE, 1 MSComm 3£ H Ae Rl X 52 1
AMD, WRNEAEFESEEHNAES/ZA 80, BAVAEHES MSComm . Rk
TR AL TEAE Y AT AEHE ch i AH 57 5B O 3 MSComm 3544, T8N MSComm 3 # F R R &
1D, 758 COHEAILR, —A MSComm #5431 fF — 81,

AAXTEE 34 Tepilt T — M E R AFEREAX N EE.

325 RULERPHEEREE S AR NAT SR E RN R

A EEE A RD, BEM bag B R ) R e, BT s Sk R o AT
f#/H MSComm = [IE#EHGEIVHNE @FSER LS8 SRR N, N
Windows 2000 fEAFTHESR R, ATLFIEFSANRNEFEETIEELR, TEHRBRNFE.

w5 B ORFRREEN, SRS

/ f{§&%
vold CnConm ()

{

VARIANT wvariant_ing;
COleSafeArray safsarray inp:
LONG len, k; h

BYTE rxdata([5]; //E BYTE 4
CString strbemp:

gwitch {m nsComn. GetCormEvent {) )

{
case 2://EMHEN 2 FRENENE HETE
wvariant_inp=m maComm.GetInput(); //TEEEMEKseeneresnnvind
safearray_inp = variant inp; //VARIANT BIFERFMNY ColeSaZenrray HER
len=safsarray_ing.GetCneDimSize (); //REBREEXRERRST
assert {len == 5},

for (k=0D;k<len;k++} //len is & in normal case
safesrray_inp.GetBlement {&k, rxdata+k);/ /B8 BYTE R¥UE

HandleCommand { rxdata) ; / /I RAEENEELHEE
break;

dafault:
break;

V
}

HI R #E VARIANT B8 |+, LITEFS0EX —ITH, VARIANT HEREL& AT
B0, wLLA T e S e

void OnCosmmi(}
{

long lenk;

ColeVariant myvar;
tOleSafefrray aafearray inp;
BYTZ rxdata(5]: //¥% syTE $CE
Swi=zh m_msComm.GetCommEvent {) |

{
case 2://SVHEH 2 FTHMENE IETH



myVar Actach (m_maComm.GetInput ()); //EREMEsssarresratisn
safearray inp = myVar; //COlevariant WI3EREEA colesaferrray IR
len-safearray inp. GetCmeDimSize(); //BiC8BITHEERKE

assert(len == 5},

forik=0;k<len;k++] //len 18 5 in normal case

safearray_inp.GetElement [&x, rxdata+k) : /B4 pyTE 2
HaadleCommend (rxdata); | : J R R A R
break;

!
'

3.2.6 1 MSComm #H O ket R Bl

FENH MSComm BT B OgfEn, TBIFEHANE. i, WERE-+x
HEBEE . WA SR iR A ORI, X B SR AP #TRAER AL
REHRMT RS BT, Fihsrr DURHA T 10T 2 e B ik B RRg) .

3.3 TEETFEH (SDD) BFEHBMNAH MSComm a4

AHi % MSComm #E#-7E VC *F MFC 8308 (REIH) BFP MR,
RS
FEE TR TR MEC B FEARFE 7R Ff MSComm #5fHRf2 S0 QW 5 RE, CoM2
CHf OV R LERELLAT LLEED BB s HF Ak — 8 0 RRE s, SRREIHN R
BrERB+S, FRREFREREER.
HAWESBICT .

1. BIZETEHEN MSComm 54

FIH MFC MR VETRCHNFAES SDIComm, A SHERE, WA DA
MSCOMM  # f (Project->Add 1o Project->Components and Control...->Registered Active
Controls->Microsoft Commmunications Control, V6.0, B INSERT (X MSComm B4 HE
HERIERESEE | FF 1.2 W55 2 ScommTest).

2. 7 ABOUT XEHEH AN MSComm 24

W 3.3.1 B, 7 ResourceView hiE3#¥ IDD ABCUTBOX IHEHE, B 4EFENY
EHEp. #M4 ID S{ERERY R IDC_MSCOMMI .












#if MST VER > 1000

#pragma onice
#endif // _MSC VER > 1000

#include "mecomm.h* [ /HEHNMICoom $#db3sd ot

clags CSIDICommView : public CWiew

{

prokected: /) create fron serialization only
C8DIComiView () ;
DECLARE DYNCRERTE { CSDIComTView)

// BEtributes

public:
CEDICommDc o Getlocument () ;

/7 Cperations
public:

/7 Overrides
/f ClassWizard generabed virtual function overrides
2 {AFX_ VIRTUAL {(CSDICommview)
public:
wirtwal vold OnDraw[CDC* pDT); // overr-ddern to draw this view
virzual BOOL PreCreateWimndow (CREATESTRUCTE cs) ;
procected:
virtual BODOL OnPreparePrinting(CPrintInfo* prafol;
virtual void OnBeginPrinting(CDC* pCC, CPrintInfo* pInfoi;
virtual void OnEndProntirg{CIC+* pDC, CPrintInfa* pInfc);
/i AR VIRTUAL

// Implementation
paklie:
CHMBComu m MSComm;  / /MaCoum 08
virtual ~CSOICommview();
#ifdef DEBUG
virtual void AsgertValid() couet;
virtual void Dump (CCumplomtex—e do; oonst;
Fandif

protected:

/f Gererated message map functions
protected:
F AR _MEG 108D ICommvView)
afx_msg int OnCreate (LPCREATESTRUCT lnCreatsStruck);
agx mag vold OnComm() /IR R
DECLARE EVENTIINK_MAP (}
£/} 1RFX_sG
DECLARE_MESSAGE MAFP{}
Ik

#ifnd=f DEBUG // delng version ir SDICommw/iew.cpp
irline CSDIComnDoc* CSDICommView: :GetDocument [)

[ return (CSDICommDoc*)m pDocument; |
Bendif

FIPES IR g ER T R TR TR0 T 18I T 0804 FFE 10 800070 I0 T A
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F 4 CMSCommMultiPortDlg::OnInitDialog() ¥ 1 B A% & O MRIMELTER), B
iR 4% B IDC MSCOMM_COM1 # IDC MSCOMM_COM?2 i CMS3Comm ¥BHITR
m_ctrIMSCommCOM1 1 m_cirIMSCommCOM1 X E & O E@iE, B EXEEWEA 50,

wES A B OHTRE. AHENT:

BOO (MSCommttul 2iPortDla: -OnInitDialegi)

{

Chialog: :OmInitDialog(};
/4 Bdd "Akout...” memu item to system menu.
J/ IDM_ABCUTEOX must ke in the aystem oocmnand range.
ASSERT [ (IIM AROITBON & OXFFF0) == IDM ABCGUTBOX) ;
ASSERT | ITM ABOUTEQX < CxFQD0);
(Meru* pSysMenu = GetSystemMenu{FALSE! ;
1f (pSysMenu - KULL)
{

TString straboutMenu;

straboutMenu.l.oadString (ITS_ABIUTBOX) ;

if {IstxAboutMenu.TaBmpy ())

{

pSysMenu->ippendMenu (MF_SEFARATCR) ;
PSysienu->fppendMenn {MF_STRING, I[DM ABOTTEQX, strAboutMenu);

}
)
// Set the icon for this dialeog., The framewcrk does this automatically
// whea the appl-ecation's marn window is not a dialog
SetIcor (m 2Icon, TRUED ; // Set big icom
Setlcon (m_9Tcon, FALSE); ¢/ Set smzll dicon

Z/ TODO: RAd extra imitialization here
FEIERREFEEE R EF P E IO Con f T F 11 FFFERL I}
m_ctrlMSCommpCOML. BetCommPort{1); //&¥& Cosl
m_ctr1MEComuCOML . BatInputMode (1) ; //ARAFZN_ERHR
m_ctr]KSCommCOML, BetInButferdize (2024) 1 // BTSRRI )
m_ctrlMECommCON] . SatoucBuf farsize (512} //BIRMGHAFE Lh
/FEEE 9600, TEEER, & MEIRL, 1 LA
1 ctrlMSCommOON] . SetSettinge {9600, n,8,1");
/1B BB A K ST
//HAT LAFRRHES  # —1-HeiBER ) onComm W1
m_ctrlMdComCONL . 3atRThreshold (1) ¢
1f {im_ctrlM3CamnCoN] . GetPortopeni) )

#_ckr 1MECommCOM] . SetFox tOpan (TRUR) ; / /4T FF O
@_ctrlMEComn X8 . Set Inputlen(0) ¢ // B SHEA SRR N 0
m ctrlMECcumSOMl .GetInpuk(}; / /AT LI RN

FLTTERTEETEREEFEEARTBEAk oM/ 10 i1 FEP i T TEET
m CtrlMBCammCOME - SebCommPort (2); /354 com2
B CtrlWMEConnCON: . SetInputMode (1) ; //ARATTUR BB
B Ctr1MBCOUCOM: . SebInBufferdize (1024} 7 //BEWAPERRE AN
m_ctrIMBCOmACON? . SebOutBut ferSize 512} ; //HEIMHIZM R A
//OFEER os00, TR, 8 BNy, 1LY
m_ctrlM3CommCOM2 . SeatBettings ("9600,n,8,1"} 7
/8% Rt antaEn R hEE T
SR 1 DRI R —NRBIRIE N o Comm FREE
m_cErlMICommCoMR . SetRThreshold (1) 1
if{im_ctrlMiCommCOM2 . GetPortopen())

o etrlMSCommCOM2 . BetPortOpan {TRUR}) ; / /4T &N
B cErlMSComCoM2 .SarInputlan (@) 5 7/ EZAEEKEREER Ao
m_ctrlMdCommCOM2 . datInput(l;  //7EFGRMM R LI MERTE I BiE






3% 24 MSComm ¥ 24HAE «73.

/ /{ {AFY_EVENTSINK_MAP {CMSCommMu t-i FortDlg}
ON_EVENT [CMSCormMult: PortDlg, IDC MSCOMM COML, 1 /* CrCowm */, OnCoemCOML, VIS NONE)
CN_EVENT {CMSCommMul tiPortDlg, IDC_MSCOMM_COM2, 1 /* OrCowm */, OnConmOOM2, VIS_NONE)
// 1 |AFX_EVENTSINX MAP
ENC_EVENTSINK MAP(}

vold CMEBCommbdialtiPortDly: :CnCommCOML (]

{

Z7 TODO: Add your control notificztion handler code here

!

volé CM3CommMiltiPortDlg: :CrCommCoMz ()
t

}

T35S & OnCommCOM1)OF OnCommCOM2OHIETfCig, FEAF AN B OE
Bt F B SRR .

void CMSCZcmmMultiPortDlg: :DnCommoOML ()

{

4/ TODO: Add your contrel notification handler code here

// TODD: Add your control notificaticn haadler code here
WARIANT variant_inp;
Xlesafefrray safearray inp;
LOWG len, k;
BYTE rxdatal204a]; //8%ByTe i
CHtring atroemp,;
if im_ckrlMSConmCOML . GetCommEvent 1) -=2) //BHHEH 2 RSP RMNE 2%
{
variant_inp=m_ctrlMSComnCOML . GetInput{); /iR
safsarray_inp=variant_inp; //vARTANT BFFEREY colesafebrray VTR
len~gafearray inp.GetCneDimSizel); //fAFIEHRNIEE
for (k=0;k<len:k++}
safearray_inp.GetElement (§k, rxdatask) ; / /¥ ayTE R
for (k=0 :k<len:k++) /S RRCAR A Catring BIFR
{
BYTE bt=+*ichar*) (rxdatask); //FFE
strtemp.Format ("&c" bt} ; [ /HFEEANNER strtenp X
m_etrEditCOMIRXData+=atrtemp; /ARSI Fe=Fra
]
}
UpdateData [FALSE) ; //BEERsHENE
].
void (MSCommMultiPortDlg: :OnCommCON2 ()
{
// TODO: Add your comtrol notificatjon handler code here
VARIANT variant_inp;
WleSafehrray safearray ing;
LONG len,k;
BYTR rxdata[2048]: //BR BvTe H4
CString atrtemp;
1£{m_ctriMSCormInM2 . Get CormBvent {) ==2] //BVHEY  BTHHRE fy =%
{
variant_ing=m_ctrlMSComrCOM2.GetInput (; //iEEmE
safearray imp=variant inop; //VARIANT FERENY Colesaferrray Mg
len=safearray np.GetOnelimSize() ; // 58 HEYRELR
for{c=_;k<ler ;ke+)
safear-ay_inp.GetElement{sk,rxdata+k);//$#l pyTE S8
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UpdateData (TRUE) ; //ERSEAENE
// RIEEER
m_ctrlMSCommCOM2 - SetOutput (COleVariant (m_strBditCOM2TXDatal) ; }

L HBEFRME TG, MSCommMultiPortDlgh X HCBI T

// MSCommpMultiPortDlg.h : header file
/

/ /1 {AFX_INCLUDES (}

#inolude ‘msconm,he

//}}AFX_INCLUDES

#if 'defined (AFX MSCOMMMULTIPORTDLG _H__FEFC79A6_G5BS0_11D8_870F DOE04C3FT78CA  INCLUDE

#define

AFX MSCOMMMULTIPORTDLG_E FEFC75AS _SB50_11D8 B70F Q0EQ4C3F78CA INCLUDED_

#if _MSC_VER > 1000

#pragma once

#endif // _MSC_VER > 1000

LELTEELRTEREL 2 0T EiI R ER i 80T EI T I iR a7 i E i it i iditiifitiiiid!
// CMSCommMultiPortDlg dialog

clags CMSCommMultiPortDlg : public CDialog
{
// Conatruction
public:
CMSCommMultiPortDlg (CWnd* pParent = NULL); // standard constructor

// Dialog Data
/ /{ | BFX_DATA (CMSCommiMult iPortDlg)
enum { IDD = IDD MSCOMMMULTIPORT DIALOG }:
C8tring m etrEditCOMIRXData;
Cstring m_strEditCOM1TXData;
CString m_strEditCOM2TXData;
CString m strEditCOM2RXData;
CMSComm  m_ctrlMSCommOOMl ;
CMSComm  m_cbr IMECommCOMR ;
//}}AFX_DATA

// ClasaWizard generated wirtual functicn overrides

//{ {AFX_VIRTUAL {CMSCommMultiPortDlg)

protected:

virtual woid DoDataExchange (CDataExchange* pDX); // DOX/DDV support
// V1AFX VIRTUAL

// Implementation
protected:
HICON m_hIceon;

// Generated message map functions
//{ {AFX_M8G {CMSCommMult1PortDlg)
virtual BOOL OnInitDdaleg();

afx msg void OnSysCommand {UINT nID, LPARAM 1Param);
afx_msg void CnPaint();

afx mgg HCOURSBOR OnQueryDragicon(};:
afx mag void OnButtonComlsend()};
afx_msg void OnButtonCom2send(};
afx msg void OnCommCOML () ;

afx_msg void CnCornmCOM2 () ;

DECLARE _EVENTSINK MAP()












BOGL pCpen;//added end

// Dialog Data

/¢ { {AFX_DaTta {CNoderComnlo)

erium { IGD = IDD_MODEMCOMM_DIALOG };
TButton m_ctrlbial:

Cgtring  m ReceiveDaca;

T8tring m_fendlata:

Cstring m TelpiomelNo;

int w_TumCom;

//}1REX _TATA

{# ClaszWizard censrated virtaal function overrides
£/ {H{AFX_VIRTUAL (CModemCommbly)

protectad:

vitta. veid DofztaBExchangs (CDacaExchange* pDX) ;
/{}}AFX_VIKTUAL

/7 Implementatior
crotected;

HICON m_hIcon:

J/ Cemerated ressage map functicms

/7 [{AFX_M353 ((ModemCommi1g)

wircual BOOI OnInitDialog!::

afx_msc void OnSysCotmand (UINT nID, LFARZN lParam) ;
afx meer woid MPaingiy;

afx_meg HCURSOR OrueryDraglcon{) :

/7 DLOW/DDW support

e, R - URES. 7T MPC ClasgWizard xHEHE. 8 Measage Maps #7%, 3 IDC_MSCOMML
FPHITEE OnConen BT EBUN B3 onconm [ ¢ S50, SH3I%ESHF IDC_RADIO_COML, TDC_RADTC_COM2.
IDC_BITTOR ATAL, IDC_3UITTON_SEND HIMBET B¥ OnRadicComl () « OnRadisCon2 (), onDial (), onfend ().
HREER. RERVTANERE. TRAETIIAIER. +/

b

afx_msg veid CnCommn{);

afx msg void CnRadicComl (] ;
afx meg vo.d CrRadicCon2 () ;
afx nsg void dmDial();

afx meg void dnfend{);
DECLARE_EVEWTSINE_MAF { )
FERRENS @ licie)
DECLARE_MESSAGE MAP ()

//{ {AFX_INSERT_LOCATTON]}
// Microsoft Visual Cr+will insert additional decrarations tmmediately pefore the previcus

Zine,

#endif
// 1defired{AFX_MODEMCOMMDLG H  S48CbaA6_AB4C_43B0_$505 BC2A413280B3_ INCLUDED )

B ModemCommDig B K0 #F

// NodemCormDlg.cpD : .mplementation f£ile

¥

#include "stdafx. k"
#include "ModemCorm.h"
#include "Modem{'crmDlg . h!

#ifdef DEBUG



Visual C++/Turbo C ¥ iR {E A2 T &

#define new DEBIF3_NEW

#undef THIS FILZ

static char THIS FILE[] = _ FILE__;
#endif

FIFATRFT I EL T IR Eqd iR dqiiidddiiiddddiridgiisdddidsddiiiidtjiiisiiiids
// ChboutDlg doalog used for App Abcut

class CAboutDlg : public Chialog
{
oublic:

caboutDlg () ;

/; Dialog Data
7/ [{AFX_DATA (ChbcutDig)
enum { ZDD = ZDD_ABOUTEOX 1,
/7 }}RFX DRTA

/f ClassWizard gererated virtua. Furction cverrides

/7 T{AFL_VIRTUAL (CRboutDlg)

pro-ected:

virtual void DoDataExchange (Chata=xchange* pDX) ; // DDX/COV sapport
/7 VAEX_VIRTURL

// Implementation
protected;
/ i { | RFX_MSG (CRboukDlg)
/71 1REX MsG
DRCLARE MESSAGE MAT)
Vi

CeboutDly: :CADoutDlyg () ; Mialog(CaboatDilg: :TDD]
[

/| TRFX DATE_INIT{CAboutClg!

/7| :AFX_DATE INZT

}

void CaboutDlg: :DoDataExchange (CDataExchangs* pDX)
’ Thialcg: :DoDataExchange (phx) ;

//{{aFX DaTa MAP(CAkoutDlg)

//}|AFX_DATA_MAR

}

BEGIN_MESSAGE MRP (CAboutDlg, CDialeq)
/7 {{AFK_MSG_MARP|CAboutDlg)
/! No megsage habndlers
//} | AFX_MSG MAF
END_MESSAGE _MAR ()

FERTIEiFdddd i FddI [T i it il i Eddd i rddd i i dtd fp i s i diiiiriidiiiidy
/4 ModemCommDly dialeg

CModemCommDlg: : CMcdemComnllg (CWnd* pParent fe=NULL*/)
: CCialog(CModenCommbDlg: (IDDY, pParent)
{

F{{AFE_ BT INIT (CModemComrDlgh
m_Receivelata = Ti{7");
m_SendDaza = _T{""),
m_TelphoneNo = _T{*"};
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m NunlCom = -1;
//})|AFK _DATA INIT .
/{ Hote that Loadlcor doen not reguire a subsequent Deatroyizon in Winiz
m_kIcon = AfxGetApp()-»LoadIcon{1DR_MAINFRREME) ;
1
1

void CModemCommilyg: :DoTataExchange {CDataBxchangeY phX)
1
Chialedq: : DoDakaBExchange (ph) ;
£/ {{AFX_[CATA MRP [CHModemCommDlgh
DOX_Control [pDX, IDZ_BUTTON DIAL, m cbrlDial):
ODX_Text (pDX, IDC EDIT RECEIVE, m ReceiveDakta);
DDX_Texz {(pDX, IDC EDIT SEND, m_SendData);
DDX_Text (DK, IDC_EDTT TELPEONEND, m TelphoneNo) ;
DDX_Radio (pDX, IDC_RADIO COM1, m FumCom) ;
//} JAFX_DATA MAF

}

BEGIN_MESSAUE MAP(CModemCommIly, Haleg)
J/{{AFX_MSG MAP ((ModemCormilg)
OW_WM_SYSCOMMAND ( }
OH_WM_PAINT ()
ON_WM_QUIRYDRAGICON ()
ON_BX_CLICEED(IDC RADIC_COM1, CmRadioComl)
ON_BN_CLICKED(IDS RADIC COM2, OnRadioCom2)
ON_BN CLITKED(IDC_BUTTCN DIAT, OnDiall
OF_BN_CLITKED[IDC_BUTTCN SENT, OnSend}
/¥ VIAFX_M33 MAP

END_MESEARGE_MAP!)

Y T T N N R N L N TN O N NI T NI ST A ee.
// CModenCommDlg message hendlers

BOOL CMcdemConmiDlg: :OnInitDialogt)

{

Chialeg: :CnTnitDialog () »
4/ Add "Abowgt, .. " menu item tc ayskem mema.

/7 IDM _RBOTTROX must be in the aystem command range.
ASSERT{ {:DM_AROUTBOX & OxFFFJ) == IEM_ABOUTBOX) ;
ASSERT (IDM AEQUTBOX < OxFO00) ;

(Menu+* pSyaMenu = GetSystemMarn | FALSE);
if [pSysMenu 1= NULL)
{
CSkring strabogtMenu;
striboutMenu , LoadsString (IDS ABOUTROX! ;
1f {{strBboutMem.. ZsEmpty{) )
I
pSyadem:- >AppendMarm (MF_SEPARATOR) ;
pSysMam.->AppendMem: (MFP_STRCHE, IDM_ABOUTBCYX, strAboutMenu! ;

}

// Set the icen for this dialoeg. The frowework does this automatically
¢/ when the applicatizm's main window is not a dialeg

3etIcon (m_hIcar, TRUE) : /7 Bet big icoa

SetIconim hIcer., FALSE ; ;7 Set small icom

8] -
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// TODGO: Add extra initialization here
JIER BV IL R R coml BB, FHTHHEEOx/
DWORD style=WS VISIBLE|WS_CHILD;
if {!m_ctrlComm,Create (NULL, atyle,CRect (0,0,0,0),this, IDC MSCOMML) )
{
TRACEO ("Failed to create OLE Communicationa Controlin®) -
return -1; //fail to create

}

// TODO: Add extra initialization here
m_ctrlComm.SetCommPort (1) ; //i%dF com
m_atrlComm.SetInBufferSize (1024} ; //RWHAEIENLIAD . Bytes
m_ctrlComm. SetCutBufferSize {512} ; //BEWHHMHPIZNIAD, Bytes

if (im_ctrlComn,GetPortOpen()) //FTH &0
{

m_ctrlComm.SetPortOpen {TRUE) ;
SendString ("ATS0=1\n") ; //Modem BEVFRERE

}

elae
AfxMessageBox ("8 [11 DA, #HEEFEE b)) .
return TRUE; // return TRUE unlese you set the focus to a control

}

void (ModemCommDly: :OnSysCommand (UINT nID, LPARAM 1Param)

{

if {({nID & OXFFFQ) == IDM_ABOUTBOX)

{
CaboutDlg dlghbout;
dlghbout DoModal () ;
}

elae

{
}

Chialog: :OnSysCommand {nID, lParam};

void CModemCommDlg: :OnPaint ()
{

if {IsIconic())

{

CPaintDC dcithis}; // device context for painting
SendMessage (WM ICONERASEBKGND, (WPARAM) dc.GetSafeHdc(), 0);

// Center icon in client rectangle

int cxIcon = GetSystemMetrice (SM_CXICCN);
int cylcon = GetSystemMetrics(SM_CYICON) ;
CRect rect;

GetClientRegt {&rect);

int x = (rect Width() - cxIcon + 1) / 2:
int y = (rect.Height{) - cyIcon + 1) / 2:

// Draw the icon
dec.Drawlconix, ¥, m _hIcon);

elge

CDialeg: ;OnPaint (} ;
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// The system calls this =2 cbtair the cursor te display while the user drag
J/ the monimized window,
HOORSOR ModemComnDlg: :OnQueryDragIcon ()

return (ECURSCE) wm hlcon;

h

BEGIN EVENTSTHE _MAP [((ModemCommDlg, (Dialcg)
{1 { [PFX_BVENTSTNK MAD [(ModemCormbly!
ON_EVENT {(ModerComiDlg, IDC MSCOWML, 1 /+ OnComm */, OnComm, VTS_NONE)
7/} }hFY EVENTSINE_MAE
END_EVENTSINK_MAF ()

void CModemCommblg: : OnJommiy / /B B Ak
{
f/ TODO: Add your contrel notification handler code herze
VARIANT vResponse;
char *gtr;
char *strl;
iat k, nEvent, i;

nEvent = m_ctrlComm.3etComnEvens{);

ewitch(nEvent}
{
cage 2: /AR T RIHresshold 1=FFF
% = m_ctrlComm.GetInBuferCount{); //HBITIFRHE

if(k > 0)
{
vRespange=m_ctrilcnm.GetInpuk (}; //read
PEE - cpugam:ni L
gtr = [char*) [unsigned char*} vResponge . parray->pviata;

}
// BrEBIER, MsComm B REEH
i=0;
atxyl = sbI;
while (L < k|
i+4;
BT 4+
h
*gzrl = 'NO';
m Raceivellata += {(const char *)atr;
S AT R RN
break;
case 3: /J/CTSHAREEETFE
break;
case 4: J/rseERiRGEEL T
break;
cage 5: //méﬁﬁﬁﬂj’ﬁﬂ:
break;
case 6: //Ring Indicazor ZETFL
Lreax;

UpdateData (FALSE) ;

=83 -
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}

void (ModemCommDlg: :OnRadioConl {)

{
// TODO: Add your control notification handler code here
OpenComm (1} ;

}

void (ModemConmDlg: :OnRadioCom2 ()

{
// TODO: Add your control notification handler code here
CpenComm(2) ;

}

void CModemCommDlg: :Cmbial (}//BARHDT 808" RelHuehtms iy ahre sy
{

// TODO: Add your control notification handler code here
C8tring strTemp;

int Count = m TelphcneNo.GetLength();

if {1 bOpen)

{

if (Count « 7}
AfxMeasageBox (" S STOAr#s) ;

else
{
bOpen = TRUE;
/ /16 MCDEM BB 4
stxrTemp = "ATDT" + m_TelphoneNo + "\n";
SendString (etrTemp) ;
m_ctriDial.SetWindowText {"HEH#i") ;
}
}
else
{

SendString ("ATHO"} ;
bOpen = FALSE;
m_ctrlDial.SetWindowText ("{&&v} ;

}

void ModemCommDlg: :OnSend() // “HIE" HHHaRy E S

{
// TODO: Add your control notification handler code here
CString strTemp = m ReceiveData;
Sendstring (etxrTemp) ;

}

vold CModemCommDlg: : SendString (CString m_strSend) // ERFIERH
{ .

char TxData[l100]:

int Count = m SendData.GetLength();

for(int i = 0; i « Count; i++}
TxData[i] = m SendData.Getdt (i};

CByteArray array:
array.Removenll (};
array.Set8ize (Count) ;
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[RZE#RE]

A5 A48 Windows AP 5 DRFERIAI 50 RASE B, AEWT:
» Winlé ! Win32 API f %y & OiE{E SmIERIE 5
» API BOHEDAFINGHE. 1 DCR. COMMTIMEOUTS. OVERLAPPED 5 K4

» Windows APl S iTiHfERE M4, UHFEH;

» Win32 APl FLIERREEN—RRRE, HMENMET /MR TERTERTBRER.
WE-AFA. FETRE SO,

» CSerialPort 28 AP SREUEFEN BRI, E—SasiX R F AN S ORE
THENTM, RRREFIT L T oo

» Win32 APl S O%EA— IR TTY (BRI, HH T #EHNERE

R,

4.1 Windows API 82 O 4% {2 iR

Windows API (Windows Application Programming Interface, Windows R I 2R RfEH ),
ZFFH Windows HIEFFRIRAZ ITdE. e, API iR —RArelRE, NMARFED
W X e TR R R RS 2 K — R IR S5 . F Windows XN EEA - AEG. HH
EANEO. B, KR IEHESRAD APT REENEFH.

Windows AP] B EFHAKE. Winl6 API F Win32 API. BEEIRSFIE EFHE.
AR, Win32 APIBE T JLEAIET Winlé APL PRIFFE ARLS, REREBRLARMBAA.
Windows APT S =M E BB 384 Windows FIKEE S B, 7F Winlé Bl Win32 1,

ENEEARMNLZTR. 1F 4-1-1 FixR.

F4-1-1 Winks 1 Win32 Hig0 A5

Winlé AP] Winiz API iXFE
USEREXE LSER32DLL AHFUNERE, SFENA, ¥8, ik, &%, HNEAXEGH
m]: ¥ L5
GDLEXE GDI32.DLL BUEEREED, ¥ANSFRREELE, QE Windows L.
. & RR TS
KRNL335 EXE KERNEL32.DLL AR FHEBEETE. £4NRFREEYE Windows LM%

B4R Winl6 APl {598 EXE ¥ B4, HE, 2418 FHRAHEE(DLL), &

BEAIETT. Hfh--

e AEHZL0 ) Windows AP B LR ATR4LE) DLL sstEl, Xebd A4
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BIEEFARTERE. $TEN. CBIEGE. AL HICL R BT RE.

Windows 9x/NT/XP Z#{E £ 4345 T Windows S OHLH, HPTREEERINEFE
comm.drv, EiTIEH API BB RERESIWSHIRF, WG HITHRE.

XE, BINERABB— T Windows 3.x BIERZ TH 16 ff API HITRERH.

16 fr B O RSP, KR 16 £ §) Windows APL B R 3

1. FIFASKAHRD

OpenComm() §TFF & OHFIE, HIWEMA . WHBEFX AR BLENT.
CloseComm() <& O,
1

int idComDev;

1dComDev = CpenCorm ("COML", 1024, 1Z28B);
ClogeComm { idComDev] ;

2. ¥MRikEN, REBOSH

BuildCommDCB() . setCommState(}HE & EHlR DCB, AFBX DITHHKEQ#TS
HECE. B

DCB dcb;
BuildCommDCB ("COML:2400,n, 8,17, &icb);
SetCommState {&dch) ;

3. E5&E0, WwikE
ReadComm . WriteComm()X} B Q3T R ERIE, BIEIEABUMEIE, -

char *m_pRecieve; int count;
ReadComm {idComDev, m pRecieve, count) ;
Char wr[30];

int count2;

WriteComm {1dComDey, wr, count2) ;

16 fr FHEDEEREFERNNARET: 2O0%/FELNREST A2RNEN API
B 32 BRFNES O#RE (RO MXHRELE—ERT, Bl 16 FEFRS
R H B R B AN B AER .

Windows API B3 R IEEHRENE 20 B4, X2 APl REELFHRIEFHAEH
RUTHN, Flwm, ERNEYROHRETLURA SetCommState , 1 AN K
GetCommProperties ! GetCommConfig, BRAENIERNERTRES. B, WREAFLE
HMAHABEAEM, XA XA BEEHEESEF, BA SewpComm
BuildCommDCBAndTimeouts, SetCommTimeouts 2] BLANE, TransmitCommChar &% L7
RIEFFPRABARE —NFHAY, FRHRADRE, X API REBERESNT4E.
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4.2 APl BOA%RED ARG NHEXESIRAE

Win32 BERET, AREBEORTFSIHNLESAHBMREEZES DCB UL X BH 54
(COMMTIMEOUTS) %454y, R FEEHR. EEREUEAESHEH4ESER. FHik, &N
FOLETEIXE,

4.2.1 DCB ( Device Control Block ) &K

EITFEFEREUNE, FERENPOFT —BBAIE. XFEET—S DCB
HRI#AT. DCB MBS TENEFE. SMNFRFORIEMK. ﬁﬁ&ﬁﬁ#ﬂﬁt{iﬁ%r
. eEHREESONEEN, MEH DCB #H#RELETK.

A GetCommState i 3 7 LI IR1G 5 N BB E, ek Mt LR EHFEE— /> DCB 44

o —ARFEA] CreateFile T 4705, 7TLLAH GetCommState 5 3R FKEX 4T H KIFTZ4 AT
B, ESNPBNNER, MZ5EEH DCB 44, RSHEH SetCommState ¥ HIREN
DCB &R EHTH.

DCB &5 faf F=8H.:
typedef struct DCB { // dcb
DWORD D(Blength; // DCB B
OWORD BaudRate; /7 AR
DWORD fBinary: 1; 7/ ZHEBEEE, T goF
DWORD fParity: 1; /¢ ArERER
DWORD fOuUtxCteFlow:l; /7 CTS WiLEss
DWORD fQutxDarFlow:l; // Dsr e visd
DWORD fDtrControl:2; // DTR Mk
DWORD fDsrSensitivity:1; /733 DER (R SR RES
CWORD fTXContinueOnXoff:1; // XOFF continueg Tx
DMORD fOutX: 1; // XOM/XOFF Sthiftted)
DWORD £InX: 1; // XOM/XOFF 3 A
DWORD £ErrorChar: 1; /7 SRR
DWORD fNull: 1; // Seir#EE 2 NULL EH
DWORD fRtsControl:2; [/ RTS B
DWORD fAbortOnError:1; // HHERNEOEE / SR
DWORD fDummy2:17; /7 RE
WORD wReserved; /7 SHAR
WORD XonLim; // XON BIETFIEI R, @rhE b i i
WORD XoffLim; /7 xON BIEFERFZA, SR s AT
BYTE ByteSize; /1 B (FHER e~8 fiD)
BYTE Parity; /7 BRI 0—~a: FUR. FHER, ARG, RER, bR, Tk
BYTE StopBits; /7B 0,1,2 = 1, 1.5, 2
char XonChar; /  BIEFEREE KON 1%
char XoffChar; / /BRI XOFF FRF
char ErrorChar; // ARG EER A RN
char EofChar; 7/ MANBARERER
char EvtChar; PFE: el e Tos
WORD wReservedl; f/RERL (FRD
} DCB;
DCB /&%t

DCBlength
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Bl 3y B fir ¥ F DCB S5 K.
BaudRate:
EEEE (B OEEER), FTRILILFEIEER, 9600 %, LATLIE CBR_110
CBR_300 CBR_600 CBR_1200 CBR_2400 CBR_4800 CBR_ 9600 CBR_14400
CBR 19200 CBR_38400 CBR_56000 CBR 57600 CBR_115200 CBR_128000
CBR. 256000
fBinary
RE G HRER. Win32 AP REHFEZSE A, JE, $SELRAEE
2 TRUE, TRRREIER TIE.
fParity
EELTHERR. wRREN TRUE, MHHMTHERERIFHR G IRER.
fOutxCtsFlow
1&5E CTS (clear-to-send) {55 2 EHNEE S, % 4% TRUE B CTS % off i,
FiEWEE, HECTSHEHENEY on.
fOutxDsrFlow
8% DSR (data-set-ready)5 5 £ AR NI ¥4, %1% TRUE H DSR % off ¥,
FIXMEE, HEDSR BEHEY on.
fDtrControl
& DTR (data-terminal-ready) ¥ii2%. ZBY LB HE 4-2-1 T EMA.

#4-2-1 DIR FEHERR

L EL:F%
DTR_CONTROL_DISABLE LAOETIFE, i DTR £, FeaErRE
TR, CONTROL_ENABLE ME ORI, AHFDTR &, $HEELFRS
[DTR_CONTROL_HANDSHAKE 1 DIR #F . W& handsheking {2 F) BE F., FL¥FH
EscapeCommFunction E¥ MBS B4R 25

fDsrSensitivity
WEBFEENERFY DIR FfEEFEE, WRZENY TRUE, B DSR E24 5%
(OFF) I, BEWIR{T 1] 55 4 4k 20K

fTXContinueOnXoff
BESBRERX TR, ARHBHFEREN XoffChar £, REEFHL. &
ZEA TRUE, EEREEMERRITENK EHNET XoffLim, AEAEFLE
FiE i XoffChar FR A (W EI G, FEMEHAT, Fi%E N FALSE, B
FHRBRENARBENR CFRF P XonLim, HEZBFEDLS 5 EIEE S
XonChar F#/G, FIFEW LIAkENT,

fOurxX
BEEREREGNA XON/XOFF #i#E#l. 4% M8 4 TRUE &, #2) XoffChar £
FERESLE. REEIHBEP XonChar FRE Bk EE,

finX
B EEHRWA 2 &N E XONXOFF il 2%ME% TRUE &, B iz
TR ENR OHN XoffLim FH¥ 5, XoffChar #5243, W ENR BT
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REEWZEME DB XonLim =355, XonChar FRIEREH &,
fErrorChar
B EREH ErrorChar 5 R315E Hﬁ%mﬁ&?ﬁ%ﬁ&é%ﬁ&%ﬂjﬁﬁmﬁl&ﬂ
¥, iZ%FE A fParity ) TRUE BPH S
fNull
HEREEIEEZREWIIN NULL £ (ASCH {43 0). &% TRUE i, NULL
FrREER, TIEHA,
fRtsControl
WE RTS (request-to-send )i f 5] . 54 {4 RTS_CONTROL_HANDSHAKE{E 24 0).
EAE R LR E AR 4-2-2 FRERME-

£ 4.2.2 RTS FehEsg!

| i ] ik

[RTS_CONTROL_DISABLE LB O IFET, $LRTS 2k, EEGHEE

[RTS_CONTROL_ENABLE ORI, AW RIS %, HERRAERE

RTS_CONTROL_HANDSHAKE KIFRTS BT, LRBERETFHRATBHERAED 1/ 2N, 3 RIS ZENK

(ON);, SENSEMETPPREETEMERIENI /40, 2RTS BEYE COFF),
NAAIFRTE, UFAITFAE EscapeCammFunction S5 REESE
RTS_CONTROL_TOGGLE LIRSS RIERE WU, B RTS B (ON): 2RSS, £ RTS BF X (OFFY

fAbortOnError
LHEEME, RELTL EERME. BWEHN TRUE if, BaiERELEILET
#IE, REYNAEFAHACearCommEmor B ¥ b B4R, MEAKE.
fDummy2
REL. FEH.
wReserved
AMEH, BMEEN 0.
Xonlim
HEE XON FREZEZIMMA (B ZEPRiriE hE5%.
XoffLim
BB AIE XOFF 2R 28T, (H) EmE P RirMeg s i, s
HEREFR L OHEEE (LLEHE).
ByteSize
BWEEEMS, (EHERI~BH).
Parity
WRETFERE A TiEREHNE 423 FRIE.

®423 FREERAR

EVENPARITY Even Ll
[IMARKPARITY fark REEY
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Ex 2]
i Wik

INOPARITY Wo parity TR
(ODDPARITY Odd g
[sPACEPARITY ' |space o)
StopBits

WEE LAy, TRENE 424 PHHE

424 ELEGEAR
X iz

KONESTOPBIT : R - AT
ONESSTOPBITS L5 psabfir
TWOSTOPBITS 2 AT
XonChar

BERETERN XON F&5.
XoffChar

BERENEWA XOFF 24 .
ErrorChar

WEAREHRBERANTERERESRPHER.
EofChar

BREARRFBEBLERNEE.
EvtChar

BEFHFR. BN HERH, &4 )84,
wReservedl

REL, A,

> 2B/E ByteSize X IAD 5~ 8 42

14 DCB Al & 484 8250 b, 2t ByteSize &= StopBits 491% XA 4uF IR#:

> SAMBARBHNFLEE, BF 6T B AAHELR 1.5 MEEERE R EHMEE.

4.2.2 gt E COMMTIMEOQUTS &5

£ FHl ReadFile ! WriteFile i£5 #17 O pt, B BRI WE. WEAEENNENRSE
EHREARZBENFT, M4 ReadFile B WritcFile B/ E . EE AN AIHEN
BENIAHA GetCommTimeouts ¥, ZRHLHFK 4 COMMTIMEOUTS £#). 55

SetCommTimeouts &% 7l LI — COMMTIMEOUTS &/ i 118 Tt .

COMMTIMEOQUTS £ #805e ¥ -
typedef astruct COMMTIMECUTS |
CWORD ReadIatervalTimeouat; /7 ERET
DWORD ReadTotalTimecutMultipltier; /i TR
TMORD ReadToralTimecutConstans; // EREE R
JWORD WriteTotalTimeoutMultiplier; // BERFEHK

DMORD WriteTotalTimeoutConstant /7 GhtEER
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} COMMTIMEOUTS, * LPOCMMTIMEOUTS ;

BRI
ReadIntervalYimeont iE ¥ /8] IR B 7 nf
LAZEFY (ms) 2y 47 T BB 15k B b FRF R 2[RI XE (R W1 - 7£ ReadFile
EVERAEL, ABREE - AN FETFGTE . mREER A F R0 [ 8T ] ] b
X MERE, M ReadFile HiEseak, EEEMMEE. WRiXE¥EN 6, WAL
FE it ) B] R B
ReadTotalTimeoutVMuitipter i e &%
BUE R (ms) 2k S 47 8 B — A S T8 SRR 1R S e R et ) AR 4 i B R
FERFEHFTH.
Read Total TimeoutConstant i 7 8] #2
PAZERD (ms) R B ¥ B — AN A SR v SRR Bk A ] B (]
WriteTotal TimeoutMultiplier = i 8] R4
PR (ms) A AT R E — AR B SR 0E BN o 8] paT A R 2 RRE
REXBEANFETE.
WriteTotalTimeoutConstant SEA]H &
VA Z M (ms) A 5 7 B — Bt B ik Rl R e El R
HANEE = &/ SNEARYE x BRiE/ SRHETH + &/ SHEHR
Bl
EEENNE=EMARE x ERENFHHR + EWEER
EEENEE=ENRERE x EREMNEZTE + SHiREER
P, mEREEA 10AFHEE, BLAZRENBERPTELEN:
B2 S E N =ReadTotal TimeoutMultiplier x 10 + ReadTotalTimeoutConstant
HE, ZEEA 10 ANMFHEE, FAERENLBENMNTHELARA.
B &5 A bt =WriteTotal TimeoutMultiplier x 10 + WriteTotalTimeoutConstant

ABET A [ @A A R RS BIRP RS . MR AR R R BN A A ) B AT R,
AFASBOEREE. SEL— 2T, BEEIBEFRY - REr R R, &E
T—AFLWEAZAT, R D T RIRBAEE R, ERERSERR. QR
EBRELATERNBARE. BREAXFLEN, MiERENFHFENEEE A
COMMTIMEQUTS %5 7] LARE B 5 SE RN .«

mANEET ReadintervalTimeout 1 ReadTotalTimeontMultiplier % & i 4
MAXDWORD, 7 Hi3 ReadTotalTimeoutConstant % X F ¢ H/hF MAXDWORD, 0
% ReadFile BN, 27 LUTFHFR:

> WRBEHFEHXPEEHFERE, T ReadFile BE L BI&FIX 755,

> IREASRSXFEEEER, U ReadFile RN SSHEE— M FREE, BRE

RN (HE];
»  F7F ReadTotalTimeoutConstant % 5E K1 (7] )5 8 H (£ 24 3)i%k, ) ReadFile #
i i el -
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AUE Y, MEETHAEMETEETEXE, XOUFEAFEFAFRLZERR
ABET.

NBERESHENZHEY 0, B2RRFEHSET. WR ReadintervalTimeout % 0,
508 P2 A bR AR ET , 8158 ReadTotal TimeoutMultipiier il ReadTotal TimeoutConstant #%%; 0,
WA~ fof R s BT . i R i ) W A g 1 B R MAXDWORD, #f H. ReadTotal TimeoutMultiplier
FI Read TotalTimeoutConstant #% 0, AATEE —INMAZEMPRFHNES, SIRER YBEI5E
B, MAERGEATBERNTR.

HHESHIIES BT O/, B K ReadFile BREHA] WriteFile o5 #0758 it (£ LA BT # 0] 58
B[EL BB R R AR AR AR AR R T, S ET R E AR R R 55 LR IR, T A2 ReadFile
HEH WriteFile iR ¥R PR (] .

4.2.3 OVERLAPPED ®% 10 84K

7E A ReadFile M WriteFile £ 5 8 O #GER, SEATLAELSHAT, AT LLES (F5) $dT.
TEEREHATH, BREIRRATREA BE. XKERELZREPTHEARSEHE, A2
HHMETRE. EEBHTH, ERETREHR, AHOHEHSTNARE. BN IO $
1E#E)5 G #T, XHELERFTUT SIS, R4 EN,. 2HE OVERLAPPED 3 /O
BEEW.
OVERLAPPED £ 88 T RFH At (VO HERMXES, HEXDT:
typedef struct _OVERLAPPED |
DAORD 1nternal; //RESFREMAWER
DWORD InternalBigh; //IRE&FGHEGR
DNORD Offgst; FAREFTRER A N®
DWORD OffsstEigh; //5X offamt {EHEEE
HANCLE hEvent ; /£ S e e R B A,
} OVERLAFPED;
FEDBEREREEES, 5EE VO REXABRFNNERLRNESERE, BROMRAD
R X ReadFile M WriteFile. 3 ReadFile M WriteFile 8 0 FALSE &, 1 -EpiR#ELNK,
RN Z A GetLastBror BRI ER. B, AEEREN, PRBETEER
ARz ], 64 B HREE ] FALSE, T H GetlastError R HUE[F ERROR_IO_PENDING.
TEFFHES VO, 82T E L8 OVERLAPPED 4518 L {4125 R #{# H .OVERLAPPED
M BREERN AR hEvent. hEvent 2 — M RAW, LIBBi%A CreateEvent & HH
hEvent AR —PMFITEEHH, hEvent RAMIEANRENFNRTRMEE. NRITSRHY
FKICHERIERIER, BB hBvent B % E LRSS0 BERRG (A5 ), hEvent
=R RESR,
iR GetLastError %135 H] ERROR IO PENDING. Wi ERBELETER. S8
PASF R RAETE . B ERk: —f 2 A WaitForSingleObject 1XHE PG 4% fR 3k
%85 OVERLAPPED # MK hEvent AR, W LUMESFHNE, £SEHHE0EES, @A
GetOverlappedResult. 5 —Fh7p%Z18H GetOverlappedResult IFEZEHF, WHHE ZHEW
bWait 244 TRUE., 4 %R ¥ %% % OVERLAPPED % 4 I hEvent F #.
GetOverlappedResult 7] RUA B — 4 OVERLAPPED 10K B4 A LRERFEHEAMNESR
BIELRE,
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e
RN T/ ERENEN, B2 LETHENEE, hEvent RALXERBRESH. B
te, FEHNE LR, WiaitForSingleObject #1 GetOverlappedResult #5 & % # 2 4
WaitForSingleObject [f] dwMilliseconds B &M E — S FHER, ZREERESFFM0HEL2
C FAEN R ME . TEE GetOverlappedResult S EEY B A IR, E, 13 hEvent B R
T, WZREHE—EHE ST &
MEL ERTAR L, B VO BIER M AR RIS R :
»  FIH GetOverlappedResult pR %L,
> FH WaitForSingleObject 2 H i B R ¥
> LLEMFESERFER.
HREHPNHEBEFH 43 .

4.2.4 BEHRSEERSRE

TR OEFERES, RAFELE. LREHE, VO BiEld®lt, i, mREH
— BT VO #:1E, WA ClearCommError FRESEERENRIFE, F 4-2-5 B4 iRHK
HIi59H, ClearCommError SRS E 4.3 H A4,

+4-2-5 BEERsE

it | sk
CE_BREAK AR — PR
CE_DNS Win%r: —MHITRESFELE
CE_FRAME BELFRINE) iR
CE_IOE RAE N TO IR K
CE_ MODE B I, REHRER
CF_OOP Winfx: FHATH &AL
CE_OVERRUN MIEEIR, F-MFHEX
CE_PTO Winx: FITHERERRER
[CE_RXOVER —AhEHE . TRARRENKCH, CARARREI SR I IHEORNE R BT ¥
CE_RXPARITY R E — 4R RN IR
CE TXFULL R E W, WAERFLERRENE

BEHEREGFEEREB — 1 COMSTAT & HEAEHRE, Z&4MASHH
ClearCommError i§ ¥3RIHE .
COMSTAT ZHEiIn T

typedef struct COMSTAT {
DWORD fCtsHold : 1; // Tx waiting for CTS signal
DWORD fDsrHold : 1; // Tx wailting for DSR signal
DWORD fRlsdHold : 1; // Tx waiting for RLSD signal
DWORD fXoffHold : 1l; // Tx waiting, XOFF char received
DWORD fXoffSent : 1; // Tx waiting, XOFF char sent

DWORD f£Bof : 1; // BEOF character sent

DWORD fTxim : 1; // character waiting for Tx
DWORD fReserved : 25; // reserved

CWORD chInQue; // bytes in input buffer
DWORD chCutQue; // bytes in output buffer

} COMSTAT, *LPCOMSTAT;
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2%
fCitsHold
R RIEN B A %4 CTS (clear-to-send) {55 . Fi%{EHN TRUE, NEIEZR.
fDsrHold
HE RN R TSR DSR (data-set-ready)E S . &% E A TRUE, NIRESS.
fRisdHeld
Yo Ri% BT R E %5 RLSD (receiveline-signal-detect){E S . #i%{& 4 TRUE, M
fXoffHold
fa5 M B XOFF 8/ 5 R REFRF. H%EN TRUE, MRIEERF.
XNoffSent
IRERIZET XOFF EHEREZATERS. ZFFEHN TRUE, MEXERH. HiE
XOFF ERRESLE—RYE, MEREL T DFF LA XON 28 (REEFREE
BR{E), B RIZSEE.
fEof
95 0F S04 BT e BB AL end-of-file (EOF) . &i%{i% TRUE, 1| B3| EOF
FHF
fTxim
EFEA TRUE, &R ZEF|PE — B TransmitCommChar R %% & #)
HAREFHFESFRIE, BEHERREFRIRAERE,
fReserved
#FEARH.
chInQue
VA BT RS EW T, EXSENIHACE LM ReadFile FREEH .
chCutQue
HHERREENXBEETRIEHNEAEEZYE. Y R EEHEESE VO B
€, Rl%EN 0.

425 HBiTEfEEY
HREME Windows ifFRPIMNBE SR EPRENSESE, IFENAAEFTL AT

WA LI ETERE &M A, XERENTREBRERK. HARFTLENHEREES
B, FETEAEBLENS, X CUAFE RS T — E IR ORE, A
45 CPU Bfa].

£ Windows 95/NT 7, WM_COMMNOTIFY {HE O, 8o tE—1NMEGESE

T, BFEHASWHESER. KEFEHA WaitCommEvent R B L EERITOS
FIEMEYE, ZERNE - ITSHER - N EGERTER, ARBEREARER. ST
H SetCommMask B BAFH (EE) UBEZMNE 4. WA GetCommMask 77 A&
WEHRIT O SRS AR ().

F 426 REHBITHESEEE.
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FA26 EEEH
u ik
| EV_BREAK ERE— AR
EV_CTS CTS F 9 REFTL
EV_DSR DSR @5 ®EFH
EV_ERR REfTRENRE
EVv_RING b Eat AR ]
EV_RLSD RLSD(CDYF S Rk
(EV RXCHAR BN BARFETR
EV_RXFLAC WGP E BTN
EV_TKEMPTY RIBHEE R —

4.3 Windows API BiTBISEK

FHRERH A Windows OXNT/XP B R F 1 32 7 API A RY. SERLUSH
FRTRTREMXBEE, TOMFE TRE)BHAEEREE N, FUTFERD, &
THER AP] 46 E DB AR RE M RY.

ATERHE, EXENAYHRE NS AR RRE S,

(1) CreateFile #7758 LB %

(23 SetupComm £ X 47 B ¥

(3) GetCommState FREY = [1 48R E Ak

(4) SetCommState NrE 1R

(5) GetCommProperties X5 # OB 4E R #%

(6) BuildCommDCB DCB H7% ¥z

(7) BuildCommDCBAndTimeonts DCB # Timeouts % H ¥
(8) GetCommTimeouts ABETIREN F %

(9} SetCommTimeouts A% B FH¥

(10} ReadFile/ ReadFileEx &8 T g%

(11} WriteFile / WriteFileEx & & I gi %

(12) ClearCommError &k 24T & B

(13) PurgeComm 2 LiES / FTEBr XK

(14) FlushFileBuffer % 8 ph X ik #

(15) GetOverlappedResult 73 IO ¥ BN RH
(16) WaltForSingleObject 725 VO S/ 44 TR ik
(17) SetCommMask HEHLF12 B R

(18} GetCommMask il 5 HE 4R

(19 WaitCommEvent /5 54U F B2

(200 CreateEvent 3152 #3

(21) EscapeCommPFunction 18F /5 2% F w3

(22} SetCommBreak i {5 & B %%

(23) ClearCommBreak 52 %158 H¥
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=R
*¥ HBIT R
32 long, BEXGHWMEHAL, TH AHBATRENR
FILE_ATTRIBLTE_ARCHIVE fr i R
BRIy ERE, HERIEANEEH
FILE_ATTRIBLTE_COMPRESSED FEEFERE L
FILE ATTRIBUTE_NOEMAL HilEE
FILE_ATTRIBUTE_HIDDEN (E et i S
FILE_ATTRIBUTE_READONLY AN RE
FILE_ATTRIBUTE_SYSTEM EERRE
FILE_FLAG_WRITF_THROUGH EERADRERN SR
FILE_FLAG_OVERLAPPED R ERITEREE
dwFlagsAndAtiri | FILE_FLAG_NO BUFFERING ﬁggégﬁﬁﬁ#mm, X REES
butes FILE FLAG RANDOM_ACCESS 3 SEHLUF A % AR AT R4
FILE_FLAG SEQUENTIAL SCAN At EREE L B 2 AR T AL
. FAT E—HITAMaFE, R
FILE _FLAG_DELETE ON _CLOSE RIE A R
BRI Windows NT FH & A TR Mdnid:
SECURITY_ANONYMQUS
SECURITY _IDENTIFICATION
SECURITY IMPERSOMNATIOM
SECURITY _DELEGATION
SECURITY_CONTEXT TRACKING
SECURITY_EFFECTIVE ONLY
W O, H—HELAE WD FILE_FLAG OVERLAPPED. A3 rjeilti~ER&F
bTemplateFile KB Y long, MBTHE, Mg —TX4OHE. FALFEME I ZaA8

DR AT AT o), Rk B RATHF, % s1E 482 GENERIC READ.
GENER_[C  WRITE. OPEN_EXISTING #= FILE_ATTRIBUTE_NORMAL % &4, 4o R &47H
¥ 8 O, M4EiEE%E FILE_FLAG OVERLAPPED &,

ES (OVERLAPPED) VO 215, R R FaERE 2815, AT MR 15N,
ERGHAMIREFR, 7 LZEERERATEARTS, IRERFRSRL EH —#
BAEHE. ™ NonOverLapped ([A5) AN IEFHE, EFFEFEMNZETRBHT M
RHE—TIEMR APIBHEREY, B—12BE (S5 B L —PREEE. FUYiE
REER A EE A WaitCommEvent BIFHE, BHRIF WriteFile BB “Fb” %545, B,
MBERFEEEHRESR, WAEAH CreateFile BAEITH RO, —EEBEFA T LEH
OvetLapped (§35) H. HXES& (OVERLAPPED) /O BENEXZHEHE, ELF
#4234,

b, XBLH—MTHFEOIL (COMD) PHEEFE, —HNEFOTMRESS.

HANDLE h{om;
DWORD dwError;
hCom="reazeFile
vooMLlt, Jf BT
GENERIC_READ | GENERIC WRITE, // Ui EHIE
0. // BEFANULL,
CPEW_EXISTING, [/iTFFmA-Bflg
FILE ATTRCBJTE_WORMAL | FILE FLAG CVERLASPED, ;// BE@7
NULL
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SetCommState F¥HEIT DCB £#HkKEXHORE, SHHOBAER GetCommState
E¥AE. FREZEY, FHAFEENLANEE (AE2EREE) WHE, Bk, DCBE
WY HMEFERSIRE, UFIE DB FHHEBFZAZREER, XEREXLZLH

GetCommState 5 2] K] .

B3 B HEL DCB A 7 Z B XonChar £ XoffChar #[R], Ul SetCommState 1% B A0 .

FERE 8250 i, FIBALABER 5~8 {7

(5) GetCommProperties FREL & [ /B M i %

o8 e

BOOL GetCommProperties (
HANDIE hFile,

/7 BfERE (B0) A, 8 Createfile IRFE{EHE|

LPCOMMPROF lpCommProp // $H[FICOMMEROPSHY

1

y ACINIE

MR HEAHEKT, BFEE o E; WAEXM, &E 0, X i AGetLastError3 3F

KEERIE R
B

HZBAHBANP D (FEHBEEFHRS, WH O FR9THE FSetCommState .
SetCommTimeoutsHISetupComm =4 H LA BHOF R .

COMMPROP &5 #) {5 51,

COMMFPROPEM R REIXEE, FEEXENH.

COMMPROPZ: #4 A B -

typedef struct COMMPROP {
WORD wPacketlength;
WORD wPacketVersion;
DWORD dwServiceMask;
DWORD dwReaervedl;
CWORD dwMaxTxQueue;
DWORD dwMaxRxQueue;
DWORD dwMaxBaud;
DWORD dwProvsubType:
DWORD dwProvCapabilities;
DWORD dwSettableParams;
CWORD dwSettableBaud;
WORD wSettableData;
WORD wSettableStopParity;
DWORD dwCurrentTxueue;
DWORD dwCurrentRxDueue
DWORD dwFrovSpecl:
DWORD dwProvSpec2;
WCHAR woProvChar[1];

} COMMPROP;

TES LA,
wPacketL.ength

7/ BHERI A (T

// COMMPROPESHINE S

7/ RO

// reserved {R#

7/ BEhER AR B RO ()
7/ BB R K (W)
/] BREE, in bps

// PRBEXH specific provider type
7/ BESTEMIThAE

// TTEEMIBESY

// TTHERNEGR

// AT TSR

/7 TR / RS

7/ BRTRRERR A (D

/7 BRTERESE KA (FH)

/i R

/i REX

/i REX

ARERBBRE A, ZSEIR TR SRR,
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wPacketVersion
HACOMMPROPEE MR A, HKEEHIBE Windows BEREARHFHREK R .
dwServiceMask

WH A REAEF RS TR TR IR RERFL () MED &
MODEM>, ZESEHIRE N SP_SERIALCOMM.
dwReservedl
A,
dwMaxTxQuene
HEBEFHIBEFATNMNRZEZPRENKE (F7D, ZEHN 0. EREEN
G X AL I A TRl
dwMaxRxQueue
REAFRIETATHERSEHNXBRAKE (), ZEAD 0, FrREHN
EFRACH A ETRE.
dwhlaxBaud
& B VPRI R U bits B bps)e TR E WE 4-3-2 TR,

Fa32 BAFBETHE

i ] ik i it

BAUT 075 75 bps BAUD 7200 200 bps
BAUD 110 110 bps IBALD 9500 9600 bos
BAUD 134 5 134.5 bps BAUD 14300 14400 bps
BAUD_150 130 bys BAUD_I 3200 19200 bps
BAUD_ 300 300 by BAUD_33400 38400 bps
BAUD 600 600 bps BALID 35K 56K bps
BAUD_1200 1200 bps BALTY 57600 £7604 bps
BAUD 1500 1800 bps BALUD_1 5200 115200 bps
BAUD_2400 2400 bps BALD_28K 128K bps
BAUD 4800 HB00 bps BALD_USER GE:E =t =t 25

dwProvSabType

e R &R WFK 433 Fig. B O —HA PST_MODEM A PST_MODEM.
#4353 BEEEHEE

8 #it

PST FAX i BB FAX device

PST_LAT et A R L EE LAT protoco.
PST_MODEM M A% Modem device
PST_NETWORK_BRIDGE iR R EE
PST PARALLELPORT # C Paraltef pont
PST_RS232 JRS-232 H10 serial port
IPST_RS422 RS-422 BRI
PST RS212 [Rs-425 01
PST R8240 [Rs448 810
PST_SCANNER X Scamner devize
PST TCPIP_TELNET TCPF Telnet® K
PST_UNSPECIFIED FHEEAEE (FRED

ST X253 X.25 PR
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dwProvCapabilities
WE A EFER  HEE HEEW IS8, AWk 4-34 FR.
F 434 RETIRE
1 #if
PCF_16BEITMODE HEFRE B 16 R
FCF_DTRDSR 35 DTR /DSR
FCF_INTTIMEQUTS HREEH
PCF_PARITY CHECK K R
PCF_RLSD X HF RISD (receive-line-signal-detects
PCF_RTSCTS 324 RIS (request-to-send¥CTS (clear-to-send)
PCF_SETXCHAR XEWE NONXOFF

PCF_SPECIALCHARS

SRR

FCF_TOTALTIMEOUTS

=ZH B (BEH 42 VERSHRE)

PCF_XONXGFF * 5 XONXOFF #igs
dwSettableParams
REBMHEFSHTURTR. oJ L #EME 4-3-5 PHHE.
#4-35 TEXMBESH
i# #iz
SP_EBAUD HfE ¥ Baud rate
SP_DATABITS FE AL Data bits
5P HANDSHAKING BF (FH) Handshaking (flow control)
SP_PARITY BT Parity
5P_PARITY CHECK B B8 Parity checking
SP_RLSD 3R B RLSD (receive-line-signsl-detect)
SP_STOPBITS B 14 Stop bits
dwSettableBaud
fREMABRER A DA, R E 432,
wSettahleData
TRFE A LR MR K. K 43-6 PRIMA.
F4-3-6 HEM
i it
[DATABITS & 5 - Big
DATABITS 6 T REL
[DATABITS 7 7 B fir
DATABITS _& B -MRIELT
DATABITS, 16 l15 4 it
DATABITS_16X% HE i B IT AR I L R R S
Special wide path through serial hardware lines
wS¢ttableStopParity

IRE A LRI L BRI RS H . TIRE 43-7 FHM.







¥Ehr, 1 MERA R EEL “9600,N,8,1”, BuildCommDCB REATHF DCB HRIXIE
J&. fSetCommStatetk ¥ ik B S A HENH.
BulldCommDCB ¥ E it ¥ Mode FHiER R E DCB FAE SIS
» 24 Mode TR R ARLL x 5k p WA, M 9600.n.8,1
fInX, fOutX fOutXDsrFlow R fOutXCtsFlow 13§ % &% FALSE
fDtrControl #® 3 DTR CONTROL ENABLE
fRisCentrol iZ &3 RTS CONTROL ENABLE
» 2 Mode FFFBARLL x #WAt, 0 9600,n,8,1,x
finX, fOutX #iXE % TRUE
fOuXDsrFlow fOutXCisFlow 512 E 35 FALSE
fDtrContrel ¥ % DTR_CONTROL_ENABLE
fRtsControl ¥ & RTS CONTROL_ENABLE
»  H Mode EFFBEAL p EAT, 10 9600,n,8,1,p
fInX, fOutX are both set to FALSE
fOutXDsrFlow, fOutXCtsFlow & & 4 TRUE.
fDtrContro! % & % DTR_CONTROL_HANDSHAKE
fRtsContrel ¥ E % RTS_CONTROL_HANDSHAKE
(7) BuildCommDCBAndTimeouts 1% %&£k DCB R Timeouts 75 H K
AR,
BOOL BuildfommDCRardTimeouts
LECTSTR lpDef, /7 WEEHIEETTRIRR
LFDCE 1pDCRE, J/ Den skEE
LECOMMTIMEOUTS lpCommTimeauks // COMMTIMEIUTS 4545
1
DCB A1 COMMTIMEOUTS £ EHABR 4.2 THXNA, ZEMPHFMHEXE
NEEREE. :
% Bl
WRRECBR L), BEHE ¢ #; WARR EE 0, XA GetLastError{EF|H
HBRER.
=1l
COMMTIMEQUTS £5#f5 4 IpCommTimeouts 4 B{THEE TR E, BRBHE
pDef S5 F s P REN R E B 5.
» Y pDef B FHE “TO=0ON” if, R¥HE IpCommTimeouts X FATHF R E
AR {E;
¥ M lpDef ZHFTEE “TO=0FF” i, RED N BITEE W EHHE;
» X lpDef SHPEY “TO—ax” B, RPEME IpCommTimeouts £5H{E, IR
EmE.
(8) GetCommTimeouts FEHTZEEN R ¥
R,

BOCL GekbCommTimecu-s (
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HANDLE hFile, /7 Hf5%E& (0 6% it createrile EFIENE
LPCOMMI IMEOUTS lpTommTimeauts ¢/ COMMTIMEQUTS BRI &R
¥
COMMTIMEOQUTS BN&# iS58 4.2 71,
RE{E
FAKD), EBEEAEEE, SR, WA 0. BHHR N A GetLastError 8 F HR
8.
BLEH:
ZRABARGIBEEFERE (0B D) MENESR{E.
(9) SetCommTimeouts N E &
FIE
BCOL SetCommTimeoute | -
HANDLE aFile. 7/ ififF@# (B D1 8 CreatsFile Z|2{ERD
LPCONMTIMECUTS 1pCommTineouts /; COMMTIMECUTS RS
¥y
COMMTIMEQUTS M &5 S HE 4275
BB,
HWEABI BEEEERE: Fh, M50, FEARET A GetLastError i 15 452
B
BLAR:
ERFAIREERCEARE (a0 MENEEE.
(10} ReadFile / ReadFileEx i & (&
IXP R R IR S DR
>  ReadFile ¥
B XA
BOOL ReadFilet '
HANDLE hFile, // EfStt# ($B0) 6. Bl Createrile EREHET)
LPVOID _pBuffer, A TRE R
DWORD nNumberGEByteaToxead, //IRISEA S CiEERATF %
LPDWORD lpNunbherOfBytesRead. //H5BSERrAel k& raed L5
LPOVERIAPPED 1pOverlapped //QVERLAPPED &K
¥
OVERLAPPED £HBEF 4.2 7.
SV
hFile
AW R, ©5i#H GENERIC READ #R.
ANumberOfBytesToRead
fRR LR 8. ReadFile E¥8E2 AT, HHHREN 0. Windows2000/NT
BERK T, X IpOveriapped 3 NULL (U E) W, [pNumberOfBytesRead 4-§8% NULL.
BERE: 3 IpOverlapped 74 NULL (228 ) iF, IpNumberQfBwesRead T LI NULL;
WRXR—AES VO B4, 7T LUIEEEHGetOverlappedResnlt & ¥ 13- 52 b2 B (97 50 .
£ Windows9x RS F, HEMFHEN NULL.
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IpOverlapped

05 hFile % FILE FLAG OVERLAPPED, %Z¥1E% NULL, TR iR —NE %8
OVERLAPPED &#4: TUAFEMLH, ®EH NULL. ‘

R E{HE:

HURARD, REESEERME: AR, W0, HEEIRK 8 GetLastErrorek 143 3185 R
fFE. BEAEME, WRZRHEENBATEE, REMET S TRUE. T 238 E FALSE i,
HA—EHRRARERK, WES VO BEN, MRBERTERRLEHMER], H4 ReadFile R
PR E{E 4 FALSE, {HGetLastErrorfiBUREIH{EN ERROR_10_PENDING, AlAEEALEEE
RME RN, BT A GetLastErroriR B B R — I RE B,

Vi,

ReadFile SZEFRPB B B121E, RRBAH L HMNOME, EmERR—2HT, W
RBERIE, °LUE#— 5 # MSDN.

» ReadFileEx iR 3

ReadFileEx R &2 ReadFile B KT R, S5EFMXF)E: ReadFileEx R g8 R BPAT,
RN HEFREPITIEMKERE, FRPRRERBENERRE. EFHWT:

BOCL ReadFilekx( .
HANDLE h¥ile, /BIEEE (81 AWF, Bl CreateFile RIEHHEH
LFVOID 1pBuffer, 7/ YR b X
DWORD nMumberOfBytesToRead, //3SBIEEME OiRBIRFH%
LPOVERLAPFED lpOverlapped, // OVERLAPPED &
LPOVERLAPFED _COMPLETION ROUTINE lpCompletionRoutine

// 8B 170 BESEREE
1
H AR [E{E 5 ReadFile & ¥4E R .
(11> WriteFile / WriteFileEx 5 & 1R ¥
X P~ el BRI SR 58 A 'S B3 0 3R 4E . WriteFile BR %Y B i 5% # R 20 #0575 3R 1E, 0 WriteFileEx
R, WAXRRDERIE.
¥  WriteFile 553

R
BOOL WriteFlle(
HANDLE hFile, /7 BfFi# (B0) G, &Y createrile BRI
LPCVOID lpBuffer, /7 {REIEEEYE

DWORD niNumberOfBytesToWrite, // BRERSORESGHEEAMESHK
LPDWORD 1pNumberOfBytesWritten, // SEFBAREEMEIETH
LPOVERLAPPED lpCverlapped // overlapped I/0 &M
s
OVERLAPPED &M BE$ 4.2 11,
SRR
hFile
ZARARIER, 20T GENERIC_ WRITE 1R,
nNumberQfBytesToWrite
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Je M EFREH R F T . WriteFile 7Ei#@FZ a1, BT HEEE XN 0. Windows2000/NT
BIERG T, 4 IpOveriapped 3 NULL (BEFRE) &, IpNumberOfByresWrire g3 NULL,
WIRBEE: Y JpOverlapped 733 NULL (BERED 8, [pNumberOfByresRead 71 L) NULL;
HWREXR—ES VO #8418, 77 LLE T H GetOverlappedResult 5 48 B S R B A F5 81 .
7= Windows9x IERA T, ZSHTFEN NULL.

IpOverlapped

B8R hFile 4 FILE FLAG OVERLAPPED, ZZ¥IRFEN NULL, TR ZER—MNEHH
OVERLAPPED %#); FNIAREEH. REH NULL.

35 [ {E -

EHAALL, BIEHERME: FEDY @5 0, FHARS T HGetLastError A ¥ G 4R
78

FB:

WriteFile 2 %820 fll Bib R 1E .

>  WriteFlleEx iR ¥

WriteFileEx B 2 WriteFile l¥FT B, SEEFMXER: WriteFileEx R8RS HAT.
VT AR SEHITRAL R B E, RS RN RRE. EERT.

BOOL %riteFileEx( .
HANDLE LF:le, [OBEEE (B0 A, AT createrile RIAEAS|
LPCVOID lpBuffer, e (D=0 oo U

DWORD DRumberGfByrsaToWrite, [/ HWETNTH
LPOVERLAPPED lpQverlapped, // OVERLAPFPED &f, BRRE 1/0 ¥dE
[MVERIAPPED_COMPLE'II ON_ROUTIHE lpCon'pl etionkoutine
Friae— /0 e R
};
OVERLAPPED #HBEE 4.2 1.
& [[{4 5 WriteFile B 4.
(12) ClearCommEror {H iR E /Y
FE A K ReadFile ® WriteFile Z 81, FRAHEFN1ZIAA ClearCommError A ¥ kR =47
FH. FRERATRREHENERTREMARE.
BT
3FOOL ClearCommError |
HAMDLE hFile, /AARERE (BO) £, KT CreatsFile REHHEER
LEDWORD lpRrrors, [/ (BHSHEEDaq
LPCOMSTAT 1pStat // pointer to buffer for compunications status
T;
BRI
IpErrors
IR RNRT 32 uTR). FEHERNEE 425,
IpStat
g — 1 COMSTAT %8, ZHURREEREEREEA. R pbSar R
NULL, FE[E{E45E. COMSTAT &R ILE 424 5.



REE:

HWARITY, BEESE: EHTh. WA 0, F8EEE 18 EGetLastErmor B3R 2HZE
EP=N

(13} PurgeComm £ \LiEE / BTEP X R

WA PurgeComm HEJLLA - FAFTHESEE, ZRMESHFRES O GREH ST
BE H Iy Py 2R

BT

BOOL Purgedommn |
HANDLE hFils, ;/iEEE& (B &%, Eil createrFile EEHEME
DWORD dwFlags // TRATRIERIE

ZH .
dwFlags
FEIE RPN IT TR ER1E. FTHUK 4-3-8 PRI,

% 438 PurgeComm B {THIIRFE

i iz
PLRGE_TXARORT WERE (5) RIFEATHE, b EaGriERNER. SRR
PLURGE_RXABORT WiERW () RFRAER. B AF FHEAERRERE. THEE
PURGE_TXCLEAR WS RRESR
FURGE_EXCLEAR S

EEE:

TARRT, REEZE: TaEDh, WA 0. AR GetLastError i 3 B B8 R
A 8.

{14) FlushFileBuffer & %2 sh X B %

DM PurgeComm SHTULRERICYEN, ATEFR, ERFERELETE
R ATH F A AR i R BARITE P B A ¢ A F AR %, 01T 28 A FlushFileBuffer
M. T A B R B A,

BOOL FlushFileBuffers |
HANDLE bFile //BfFRE (E0) T, Bl createrile BEHEE
1
S HHE:
hFile
ERFEMXRBEREUW. ZURLAH GENERIC_WRITE AR,
& [EHE:
HRAMRDY, BEERE: Fazh, WAoo, RN A HGetlastErrorf BRI R
Y=
(13} GetOverlappedResult F2F 10 3R1EL R IKE SRR
F A GetOverlappedResult ¥ T LLBE| R (overlapped > VO BIESE.
REFHOT:
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BOOL GetTverlappedResult (

HANDLE hFile, J/BERS (R0 8, it createFile EREHS
LPOVERLAPFED lplverlapped, // pointer to cverlapped struccure
LEDWCED 1phumberCGiBv-esTransferred, // poincer to actual bytes count
BOOL, bWait // wait flag
ZH RN,

hkFile
BEREL (BO) 41, 8T CreateFile IRHEEBE], ©E5R8#E VO BETHIA
] ) ReadFile, WriteFile, ConnectNamedPipe, TransactNamedPipe, DeviceloControl 3
WaitCommEvent 3 &1 82 — ).
lpOverlapped
35 VO BIEAZNIEE FIOVERLAPPED 4y
IpNumberOfBytesTransferred
B —4 32 LR, FFREN T/ GSERESFERNE T
bWait
AR TEFRERNA L VOBERR. HEZSEIE D TRUE, WRHE
HBERE VO BESREFEE, FESHEN FALSE, RANRELTHEERSES, U
. #¥EE| FALSE, 3 HGetLastErrorFi3%iE B ERROR IO INCOMPLETE.
AESEP
HIME ST, BESEEE, AHDT, B0, FHERNTIEHEGeLastErrorii B8 3i#—
FHRRER.
{16) WaitForSingleObject RiE VO BB KRR H
WaitForSingleObject R 7E L T BRI RN LR & E.
P RS RBETREN RE Vo BfEH 4,
> EEE R A .
EEAEIT,
DRORD WaitForSinglefbjecs !
HANCLE hiard.e,//OVERLAPPED 1/0#ESff hEvent FUHE

DWORD dwMill-seconds /Y time-ocut interval in nilligeconds
' .

ZHR -
hHandle
OVERLAPFPED [/O #:4F Z{F hEvent AIHH
dwhiMilliseconds
Bl ms G4 BB TR, ARG, BIERFESIRREE /0 8RB
fFa, RPHEN. W dwMilliseconds 210, BEBILRNWIKESR, FTEHFED
FIREG WM dwMilliseconds Y3 INFINITE, UGS #[E) 345 I0 55 K,
& EHE:
FiRA R, WERFEARLRNNEFSN. BEEEARBBIOR 4-3-9. AN
B8 WAIT FAILED, B4 %A AN GeLastEmori B FE—ERERER.



% 4-39  ‘WaitForSingleObject i 838 EHE

W it |

[WAIT_ABANDONED EFNRSELANE, LENSANTSET ESHIERUEHTEER. 1088 RS9
BikE

[WAIT_OBIECT_0 EANHRATFEESRE

[WAIT_TTMEOUT AR, AR HRNRTFLEERSE

WaitForSingleObject / WaitForSingleObjectEx L. & WaltForMultipleObjects /
WaitForMultipleObjectsEx B 57 B ## 1, @ 2A&F MSDN.
WaitForMultipleOhjects FI B4 T -

DWORD WaitForMultipleObjects(
CWORD nCount, /7 SHEARREEE o N
CONST HANDLE *lpHandles, /B4
BOOL fHaitall, // TRUE: BPHEf&R4EmAiEE),
//FALSE: RES{FSS P pmg— R, Bikn
DWCRD dwMilliseconds 74 Blme 2By i EER A
)

EHHM Y, fWaitAll %) FALSE, HiREMEETH3IRMEES,: WAIT OBJECT X (X
KB EHE R RHETER o~ EWFH R 1, B WAIT_OBIECT 0 to (WAIT OBJECT 0 +
nGount— 1), B, nCount JEHFP).

(17) SetCommMask HE{FH B &

SetCommMask B30 CU B —HENBEFT MIEEREEENES. RfEHE

T
BOXOL SetCormMasky
HANDLE hFile, /¢ bandle to communications devioe
DHCED dwEviMask // mask that identifies enabled events
I;
2% iRk
hFile

BEERE (BO) A#, BT CreawFile & BHEEE.
dwEvtMask
BES (R, mMBWEEEY 0, WEFHEEE, BEEEGEILE 426.
B EE,
HRB AN REHEEME: FIh, W0, HERE i HGetLastErord® 5853 —
LRI E R,
(18) GetCommMask =54 i /& S S B 5 #1
GetCommMask & 87T LUREUE 5 & P 453 BS54 EE .
BREFEIHIT .
BOCL GetCommalMask [

HANDLE h¥ile, // handle to comunicationg device
LPDWCED 1pEvtMask // pointer tc variable Ec ge: even:z mask
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SR,
YFile
BERE (B0O) A, Ei CreaeFile iR EHEEF.
dwEvtMask
HAE B, BERETIMEERENES BB RN 32 NER
. WfEHEHFENE 4-2.6.
i [a]{g
FRAAD. REHERE; TR, WA 0, FEE, v GetLastErord $1 15 il
—IFHIEEH R
(193 WaitCommEvent i /5 34 15 ) 0 %
WaitCommEvent S W (FR) MERSTEERERHSE.

RS T,
BOOL WalrtCommEvert |
HANDLE hFile, /7 handle to commnicabionzs devioe
LFDWORD _pEvtMask, // pointer to variable o receive avert

* LPOVERLAPPEL 1pOverlapped, // poirter to overlappad stracture
)
YU
hFile
EEWE (BO) G, Wid CreateFile R [{HEHEF].
IpEvtMask
HAE ). AERE P U EERE R EH RS ROXA 12 iR
Fo. EEHFBELR 4-2-6,
IpOverlapped
. OVERLAPPED £ H , & & M E R B & G W wrie £ B 4
FILE FLAG OVERLAPPED.
> MR E W hFile #1128 A FILE FLAG OVERLAPPED, T lpOverlapped 7
BEA NULL, &N ERERECTER.
> WREEAN hFile YW E N FILE_FLAG OVERLAPPED, K IpOverlapped 7
23 NULL, WaitCommEvent ¥R LIRS 5 X AT8RE, XM AET,
OVERLAPPED Z#jh RS HE — B A TENMESRTSR, X MH8Sd
¥ CreateEvent 5 E,
> WRWEAW hFile ITHANEE#H X E AN FILE_FLAG OVERLAPPED, R
WaitCommEvent %3 35 2Rl ERFBRRERAER.
B EE
HRBRY;, REEHERE; AR, WA 0, FHER, FHHEGetlastErrorsk #1182l
—HRERE R

DR WatCommEvent 2445 BB EEHR, R A FRERELIFZA, IEE
HGEE FALSE (0). # B GetLastBeror 48 @ ERROR 10 PENDING. R W-3#45 €455
AT, K AFHFA, A% A WaitCommEvent &30 E 512 iT4 OVERLAPPED 547+ 84
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AR hBvent AXMER B ALE THA. 2 FHAHLAREFF AN 48R, RAFHE
B AFATTARA, A AFRA TR — A WaitForSingleObject 845 # %2 ( wait functions )
£ F WaitCommEvent 46518442 R ( B2 WaitCommEvent 53 653815 0. 2 7 54845 ),
#F A GetOverlappedResult H3 AP EERMFGRSEF, ik, WaitCommEvent & # 89
IpEviMask L E# I E A% 4 89 F G AL,

WRER—NERF GHf2) 7 waitCommEvent & %18 £ 347 5 45 SetCommMask &
PR AR E RSP ELAEE, F WaitCommEvent ¥4 X YRR, I H pEviMask )
MRBEREN 0.

EEHNLABEFERE:

»  WaitCommEvent ¥ KR I %/ A . S B4R EV RXCHAR #
fF, AENBKRIZHHSZRAEAEREPE SIS egHE£ 4, miaH
WaitCommEvent B3 Bl SRR ENR P RFFUFTF AR E4.

»  WaitCommEvent FE¥UFR MW CTS. DSR ZEBEE SR SHSTHEN, Hiy
HERENES, BRGNS ASRE. MBEFENX G SRE, REEE
@A GetCommModemStatus 753,

(200 CreateEvent X463 5 ¥

£ WaitCommEvent i3, &0 2% F & hFile % B 4 FILE FLAG_OVERLAPPED,
H. ipOveriapped 34 NULL, ] WaitCommEvent B3 LI B4 A BFTHRIE . XFER T,
OVERLAPPED SR PLAMEEF—PHALBNAESFNR, EIPHFHNRBERY
CreateEvent B¥ KA, U] J, CreateEvent R ESHE DN B Tl BuEEEMs 8 =4,

PR T,

HANDLE CreateEvent !

LPSEQURITY_ATTRIBUTES lpEventattributes,
// pointer to security attributes

EQQL EManualkeser, // flag for manual-rese: even:
BCOL bInitialState, // flag For initial state
LPCTSTR lpNane // pointer to event-ch’ect name

i

B .
IpEventAtiributes
f& W —SECURITY_ATTRIBUTES &4, X/MEHIRERY e g [al o i &5 W

LTk dk k., R IpEventdtributes 1y NULL, B4 BJREF AEAk 4k
Y2 Windows NT #4k %4 %, SECURITY ATTRIBUTES &4 ¢ 454 A £ %

oL

lpSecuntyescnptcr AW EOEAELT — A58 ( secwity ) HEH, wE
IpEventAttributes % NULL, Jl# %4348 — -4 ah 2o 5.

dManunlReset
HEEFUENEFLEF IREATE GRS WEA TRUE, WA ENERFH
IT R FResetEvent R F THEEFHREFNBEEFSIRE. WRN FALSE,
MARKE T FRERERE SR BHREELMIEHHEERE.
bIntrinlState
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e E RN SRR E . binitialState &1 TRUE, W#EREIFTESRE:
HENALESRE.
IpName
B~ NULL (ZBER) EREFETLHNEHNR, INREBRKESD
MAX PATH, ®[RAE&K “\” LSMNIEMFERF. WRPDEEUE.

IR [ .

FHRARY, BEIRREHNSHAR, SURNBENRECEETE, WRREHERZX
TSN, AN, GetLastErrori$5&[F] ERROR_ALREADY EXISTS. ARERIHNIA 0,
FEHRM, Al FGetLastErrortA I E B — B 4 RER.

EREI-

H SetEvent B FEHWR AT FTIRE, WH ResetEvent A H RS CEEHRE
ALESRE). H CloseHandle 3R ¥R XA E A

(21) EscapeCommFunction IBF 155 ¥ B i 5

EscapeCommFunction 53 F] LU AEHE T(5 5 b ON 8% OFF, ALl E w81
XON Fl XOFF FrFififi k%, R, EscapeCommFunction F Al ERE &K, X
5 SetCommBreak BB% ! ClearCommBreak & [ LhEEHH R,

RS,

BOOL EscapeComnFuriction{
HANDLE hFile, // handle to communications device

DWORD dwFunc // extended function to perform
J n

BRI

hFile )
WERSE (BO)> @R, BT CreateFile R BI{EEZ].
dwFunc
REEVNTHNEBFEST BRI, HENF 4-3-10 hEFAIRBZ —.
F*4-3-10 BEFEST BIEERS
o | Wit

CLRDTR [WE% DTR (dats-terminal-ready) 5%

CLRRTS [iB& RTS (request-to-send) 428

[SETDTR B’ ¥R DTR (data-termingl-ready) {55

[SETRTS i B 8% the RTS (request-to-send) {52

ETXOFF R B — XOFF 77, &%
ETXON BRI El — 1 XON F5, & 10f%

SETBREAK A, FEEREREL TR (break ) R&, BEFRAHClearCommBreak &3 (g3,
EscapeCommFunction & ¥ i A CLRBREAK # RO f6Ei%). SETBREAK ¥ E ohie i@ EL
SetCommBreak s # 1 FHRE—#0, EiFEMR, SETBREAK ¥ BHslF T BRAFEKPITH
HEENEE

[CLRBREAK H AW, FEREHELTIEFI (nonbreak ) R#F. CLRBREAK F BHfE Y
ClearCommBresk s 5 {E B R

AL

HEF R, BEHERME: ARZh, WA 0, FHRR, A GetLastBrrors® 8 E) M
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—SHHRER.
EEHI,
TEgEbrgRfEdr, ATLUET % E CLRDTR/SETDTR, CLRRTS / SETRTS 514G L H]
FLEERE.
{22) SetCommBreak {5 R CHE) R
SetCommBreak RECH R MAG R S EFEER, LTHZRS, FEamLEL
FHEPRE (Break) &, HEF|{AMH ClearCommBreak 0¥k H A1k,
REFE T,
BOOL SetComrEreak (
HENDLE kFile //BE@& (BC) 58, Bl Createriles EEHAEH
1i
B R
HWEEy, BREAERE, Ry, WX o, HEK, A8 AGetLasiErrorsh #1553k
—HHHRER. -
{23) ClearCommBreak il 15 £ %1% 5 06 %
1B {5 W # SetCommBreak ¥ EY, EscapeCommFunction F¥i5 B R chi¥f (break) IR
A&, B ClearCommBreak X IKE .
HEFERIT,
EOOL CleaxCommBreak |
HANDLZ hrile //iBERE (BO) W, it Createriie EHAFH
H
AR
HRAKDL, REEAERE; TR, X0, T8RN, T8 HGetLastEmori $115 )3
— SRR RE R,
RTERFE, XENEFTHFGHTE LB EKHHEF S
(1) CreateFile 37 £ DR
(2) SetupComm £5 M X 7312 iR 3
(3) GetCommState IR HE CHFTEER S
(4) SetCommState B E S 0@
(5) GetCommProperties 7EER 51 O @ 3y
(6) BuildCommDCB  DCB &% i #
(7) BeildCommDCBAndTimeouts DCB 1 Timeouts 1% 5 ¥
(8) GetCommTimeouts #5HTZREY iK1
(9) SetCommTimeonts HEHEF FH
(19} ReadFile / ReadFileEx i & 1 ¥4k
(11} WriteFile / WriteFileEx 558 &
{12) ClearCommError /&4 i24F S A%
(13) PurgeComm # |HiEE / FTEMRXEH
(14) FlushFileBuffer 77358 11X iR 4f
(15) GetOverlappedResult 735 L'O #1E2% BRI ¥
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(16) WaitForSingleObject 74 /O B 1F E1FE N A%
(17) SetCommMask iB{5H R B AN
(18) GetCommMask 7118 (5 ¥ 1H3REL R ¥
(19) WaitCommEvent & FE4 M EE
(20> CreateEvent ZE{H53 /¥
(21} EscapeCommFunction F{Z 5% % E¥
22) SetCommBreak FE SHEEEES
(23) ClearCommBreak if " &Ik B B

4.4 Win32 API & Qi@ ERTER — AR AUIE R4k L B

HLE—HE, BIHAETXERN APL B4 CGLEFLTIR), BHRENIFREFNERE
HWEET, F£XprEEr,. BEREAHNER. XT win12 S04, BiESETiE
MSDN /) “Serial Communications in Win32”. A5 ERE, B THEFBRE, ¥
BiERpEEE TAEARER & RRERSE, A2 S Eikil, Fal bR RE3E LK
).

EE—NE, NTHNA APL BERTROREF—BRRE. BRNESEED, —BHBRE
. HEAREEE RO, FARE MBS S LN AR ST T 38, AN
EABTIIARTF R IR 5RER .

4.4.1 Win32 API &N EATEREN —RRER

R HE API BR¥UETT B OHRER, H—R&EEBRNT.

(1) fTFF8E 0. CreateFile i % .

(2) $rHAMBEFEM:  CreateEvent B -

(3) fgthR D, FEFO2H,: SetCommState HEY.

4 BrEHEMNEE: EvHBMeEFPHELE, SEHIANRERE, ©
ReadFile; M RERMWERRE, 0 CTS 52, Ringln 2%, WHE SetCommMask.
WaitCommEvent. ClearCommEmor. GetCommModemStatus.

(5) B¥E. Al WriteFile.

(6) GERIXFRO . FRFFITFT HALE, N IELE, £ 1E WatCommEvent
BB LUL R HND CloseHandle, FHBFLHHE WaitCommEvent %R, HEHK
IEERRRR A%, BB WaitCommEvent SFiBH R, B Win32 £ FEIEH, 24
A NULL B SetCommMask &% —PMEBPH WaitCommEvent & iffEl, #EH
CloseHandle =MHim 0.

44.2 HEHIAEED

EHFAEEONCBEBIEHX HFEH K. THrEES, #id ClearCommError()
MARRBEEREE PTG ERHENTE. EXEER 43 T, B Y
ClearCommError( HANDLE ~ hFile, LPDWORD IpErrors, LPCOMSTAT IpStat Y4 ig[E] -



4~ COMSTAT #5#) 1pStat,

typedef stract OOMSTAT { /F =st

DWIRD coIr(ue; // bytes in inpuk buffsr

LDWIRD chlvklue; // ovtes in output buffer
} COMSTAT, *LPCOMSTAT:

HH, cbinQue T cbOurQue N B X 5. obInQue W B E AT HL.
EIE T

LM IMEQUTS to;
WORD Read”hread [LPCWORD lpdwPararm,

{

EYTE irdmff€[1e0];

TWORD nBvtogRead;

10} (cp. dwProvCapabiticieaePCF_INTTIMEQUTS) )
return 1L;

ensek (kte, 0, aizeof (tel);

to. ReadIntervalTimecut = MAKDWORD;

SetComTimesuts (hlcmm, &kc) ;

whize (EReading)

{

£ (iReadFile (hcum, inki ££, 100, aByteskead, NULL) )
locProcessCommEr=or {GatlastErvcr () ) ;
else
if (nBytearead)
locProcessEytes {(inbuff , nBytesRead) ;

}
PurgeComm (héomrm, PURGE _RXTT BaR} ;

veturn OL;

}
HA, PurgeComm() & —MEMRELY, L& HERRERES/EHRE, HAETU
TR 1/0 P E

443 FEI¥ 10 E5HE

CEERITEWY (Bafl) —XTRBTE—BRELM: @5 (NonOverLapped) 7
AEZBEERN—FAR, HENBHKEEHRE LD TRE (OverLapped) . HHAF
FHANETEANTER, & Windows 98 T TAEH,. H/5%X7AE Windows 2000 FHRIE,
RIBAER, H—REHE, BEFR4EARE, RERZETRSFRATNRE-NE
W APT ZE#tEd, H—1LHREER L—MRERR,. o, NEFENXBEEEE
WaitCommEvent HIBT{%. WriteFile SEELE. RIXFATRF LAHEEXRITAFHH
FEAE, RAFEHEARZEFRLERSEE Windows 2000 TE2EI/HEREY, XA AEAR
—ERADEFRNIFE, BRE Iezelion A LER R LERE NT FTHRTEFNLD
HA ox HEARR, #EAEREAE NT B Windows 2000 FTRIRZFARM K REE, &
REXHRSZHAEETENTREYEFE T 8. UNTX @R mEER
HATET(ERE Windows9x T, ATRIERER, TUHRSFAEGER, MBRFTEE NT
TRTLLT R, MAABAREFAE.
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THER—B&FASERNRG, EETUSE—T.

COMMTIOMOUTS to;
DWCRD ReadThread !LPOWORD lpdwParamn;
{
EYTE inkuZf[100];
LWORD nByteRead, dwErrorMask, aToRead;
COMSTRT comstat:
if (.co.dwProvCapabilitisss&PCF TQTALTIMECQUTE }
return 1L;
memses (&to,. ], sizenf (tol);
bte . ReadTotalTimeoutMultiplier = 5;
tc.ReadTotalTimecubConstant = 5¢;
Zet CommT imecuts (hlomm, &20) ;
while{sReading}
{
ClearComm=Er ror {aComm, sdwErrorMask, 4comskat) »
if (dwErrorMaak!
locProcesaComError (CwE-rnrMask) ;
if [cowstas chinQue »100})
nTcRead = 100;
elaea
nTohead = comztat.colrfue;
if InToRead == 01
continue;
1f [ tReadPile (WComm, inbuff, nToRead, &nEyteskead, NULL, }
_ocProcezsComnError (GetLastError{) ) ;
elae
L£ (nEyteskead)
locProceasBytes [intuff, aByteskead) ;
]
returr. OL;

}

444 RTHRRTIRE NS

WK E W LA EscapeCommFunction FRECEIR'E, 4w LU DCB £HAR%E.

TERBEOTRA “T” A CRAEET ORRT, 2 LEETHAEE, BE “BHE
#]” T, Win32 FM$8 RTS CONTROL HANDSHAKE #4617 X 6& YT

Enables RTS handshaking, The driver raises the RTS line when the “type-zhead” (input)
buffer is less than one-half full and lowers the RTS line when the buffer is more than three-quarters
full. If handshaking is enabled, it is an error for the application to adjust the line by using the
EscapeCommFunction function.

tREd, SEFXPEANE. RIS £83) OFF BAR TEERE, SEPEES
FHRMNE, RTS £ 837 ON, HERH X RTS ¥ OFF UG, HEFREEFTTHN
K, RTS W& B30 ON, ERXNTHFEPESRIET . U, MREHABREHR
tH, WEEERQEREN D RNSEFX X FRE, A#ERER ClearCommEror 5iR[E]
{1 COMSTAT.cbInQue. MEHX CLFHRMNE, EMHHA invoke EscapeCommFunction
( hCom, SETRTS) E¥# RTS ®REN ON.
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4.5 CSerialPort gy AP HEGRIZR B

Mz F, TUXE. RIMEGEAELXBFIANANZER, TRAHEBAS. B 2
T AMER CSerialPort 22 APT EHuH ISR I ABMIA . iERIRATABERF

APl ¥R A RIEERT.
AT R, BTRLAEHEAL BT E VC 3T CSerialPort 28304,

1. ¥IF&RLIGHA: CreateFile E

HARER, HATHBOEN:

HANDLE m_hComm;

ZHIAAEN CreateFile MBRIES, MBRTHEBTHRC UM, G, JLFFRAH
B EE XY B AT ERT, i m hComm #1T. CreateFile o #(A9M A TE BOOL
CSerialPort:InitPert () EKEIA;

/7 RHBEOMEEEE, e mEkEies, RERNTRREDS. W1 FT oo
sprintf (szPart, "OOM%d", porbnor):
sprintf (szBad, “"baud-¥d parity=%c data-%d stop-%d®, baud, parity, dacakits,
atopbits:;

/7 HRETHRROGE, LS FREER
m_hComm = CreateFile szPert, // # LIS (COMK)
GENERTC_READ | GENERIC_ WRITE, /7 TEREES
0, J7 PRSI ATIRO
NULL, 7 Tddmt
OPEN_EXISTING, //@8O#%L-F1H OFEN EXTSTIRG, ByeiE*rE
FILE_FLAG OVERLAPPED, // (B #% 1/08%fENA
0h; /¢ REORE, SR RBAUY o (L)

JAUTFRAT B ORAT, #HITHRRZGE
if (m hComm == INVALID HANDLE VALUE)
{
ff port nct found
delete [] szPort;
delete [] =zBaad;
return FRLSE;

}

B s DT e, RETRS (ES) VOHRENA, BEit, XA08E JRER
G RERE
SE SRR G

COMMTIM=0UTS m_CommIimeoukts;
R RETRE:

/o BEREIRERTEE
m_ScmmTimecuts . ReadIntervalTimecut = 1000,
n_CommTimeclts . ReadTotalTimecutMultiplier = 10C0;
m_CommTimecuts.ReadTobal TimecutConstant = 2030;
m_CommTimecuts.WriteTotalTimeoutMultiplier = 1€00;
m_CommTimecuts.WriteTotalTimecutConatant = 1000;
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2. BB OBE®EY: CreateEvent &

HRSHFRBeERONHE Y OVERLAPPED %#), HPH) hEvent LA ACREY, E
E XA OVERLAPPED %4, #3ATIENS, MRELHELHA Event, EENTIBA
OVERLAPPED.hEvent, if&ZE BOOL CSerialPort::InitPort()ek ¥ =

// create events fEIERZF,
/{ BV F=4 createBvent RSN EHRENF TR AL
if {m_ov.hEvent != NULL}
RegetEvent {m _ov.hEvent) ;
m_ov.hEvent = CreateEvent (NULL, TRUE, FALSE, NULL);

if (m _hWriteEvent != NULL)
ResetEvent (m_hWriteEvent) ;
nLhWriteEvent = CreateEvent (NULL, TRUE, FALSE, NULL);

if {m_hShutdownEvent != NULL)
ResetEvent {m hShutdownEvent) ;
m_hShutdownEvent = CreateEvent (NULL, TRUE, FALSE, NULL);

BEXEEERETIRER.
3. M EN, EWEASK: SetCommState B

// configure
if {SetCommTimecuts (m_hComm, &m CommTimeouts}) //HRBEMRT

{
if (SetCommMask (m hComm, dwComnEvents)) //HEEEHEH

{
if (GetCommState(m hComm, &m_dch)) //ZKEC4BIN DCB L5188

{
m_dch.EvtChar = 'q'; //WEFHFER
m_dch. fRtsControl = RTS_CONTROL ENABLE; // set RTS bit high)
if (BuildCommDCE{szBaud, &m dcb)) //3HE DCB &M
{
if (SetCommState (m hComm, &m_dcb)) //FIFIEEHFH pce BE
; // normal operation,... contime
elsge
ProcesaBrrorMessage ("SetCommState () ") ;
1
alge
ProceagErrorMessage ("BuildCommDCR () ") ;

}

elae
ProcessErrorMessage ("GetCommState () ") ;

}

else
ProcegsErrorMessage (vSetComvMask (} ") ;

}

elge
ProcessErrorMessage ("SetCommTimeouts (j *) ;

BB OB%E, XNA PurgeComm R¥EINR SHETRE S RIXEMK .

// flush the port
PurgeComm (m_hConm, FURGE RXCLEAR | FURGE_TKCLEAR | PURGE_RXABORT | PURGE_TXABORTI ;
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P, #oeg3r#, (2 CSerialPort £ F T — M UALKA REKHAE, £4
AEAR A B LT, ROLAWHEEEHE, FoR, EHRALE, BFHF Sy
42

PAF m_SerialPort 4 CSerialPort 2505/ % .

if{m SerialPorz.InitPort [this, n=ort, 9600,.'N',&,1,EV_RXTLAG | EV_RMCHAR, 512))

{

m_SerialPort.StartMcnitoring(t; //FRERE

e’ _ge

{
}

afxMessageBox {"HHRMMEEO) ;

4. BUBENEMNEREE

—BRBEMNREELEDSEIE, FASE LSS, W MEEi A g #iEd 4
miRaE, BFTUERT —MEEEITHRERE. XM fED, HBFER ReadFile &8
O, F%A WaitCommEvent EyZEERINGES.

R ELAERTEHINRBIE: ReadFile, WREERIEMFIRE, W1 CTS {55, Ringln
F%, VWA SetCommMask. WaitCommEvent. ClearCommErmor. GetCommModemStatus.

CSerailPort 258, WL m¥ % CommThread ¥, ZELTHELB R, BdE
KHAEIT Critical Section, iX & — M FUEE — AW R RE — MR EEENER FR 0
%, UBRIERREEF. AR Critical Section, % THRE—AEMIEFILEHIFTER.
A Critical Section MR HILRFEW LU H B FFEENEE. LR BrmSA B8
— MR T Critical Section AR, 5, H AL BRI LU MIRFF# & Critical Section #1%2,
R, BB RE#HE Crtical Secton M &A GV HEE, WHE—IHHAF -4
25 PE0] LLHRH Critical Section 3%, BB RLHM—HHZF £ MEEH R, BB
AR F R HER, & TUSEH L.

UZNT CSerialPorz::CommThread (LBVOID pParam)

{
/¢ Tast the void poinzer passed tc the thread back =0 a pointer of CBerialFo-t ¢lags
CSerial®ort *port - (CSerialPort#*)pParam;
// Set the status wariable in the dia_og class to TRURE to indicate the thread is
Caming.
port->m oThreaddlive = TRUE;

/4 Misc. variaoles

OWORD BytesTranefered = 0;
DWORD Event = 0

IDWORD CorrEven: = ;
DWORD dwError = (;
COMSTAT comstat;

BOOL bResulz = TRUE;

/7 FE Purgecesn HENTHEMHR Clear comm buffers at startup
if (pcrt->m_hComm) /! BEEOEETH
PurgeComm (port->m_hlomm, PURGE _RXCLEAR | PURCE TXZLEAR | PURGE REASURT |
PURCE_TXABIRT) :
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JF FeE—EMEs. REssiaet, RASE N
for {;:)

{

7% 1471411 AR AR EN waitCommBrent () K, HRFHATALEE. XREN B OORBITARNE
¥} FILE_FLAG_QVERLAPPED--- (BA}) 5 T/0 @EHR

WaitComEvent FEENVEESWAR, WRRSEMERMISER, WiERICER PALsE (0) ., HB
GetLastError H¥CKE] ERROR_IO_PENPING, FUTEMEEEREHIT. RN, RHE WaltComEvent
PR BL2 3 oVERLAPPED S5 HRILA hEvent SMERTLESRE, ZESHTREBEIR AR,
FEERHENEEIRE. MURETTRER Re™Ewtk.

i

*/

bResult = WaitCommEvent (port-s»m_hComm, &Event, &port-»m ov};
/ /R WaitCommEvent IREHE Y NULL. .
/ /i GetLastError HMEEHREZETA

if {!bResult]

{

awitch {(dwError = GetLastErrori{})

{

cage ERRQR IQ PENDING:

{
7 ERIERERN, WHRAENEFRTE

break;

}
case 87: //B7 skt REHNE
/ /ERROR_INVALID PARAMETER {EHTRacni

{
// Under Windows NT, this value is returned for gome reason.
// 1 have not investigated why, but it is also a valid reply
// Also do nothing and continue.
break;
}
default:

{ /SR, MEREHREER
port-»ProcessErrorMessage ("WaltCommEvent {)"};
break;

}
elase //THEWaitCommBrent HMFHHEE| ML

// WR WaltCommBvent () EEH TRUE, HEREMXH

7} REEFIE .

/

S NREE SRS PR EA A (A2 . S waltForMultipledbjects

e, LEMERIAENER, 38 waltForMultipleobjects B8, URWPEFR, R (X8 10 B
i m_overlappedstruct.hEvent FME, BIERATEIRE. WRERIMEGEIMNR rReadrile BN
HFHAFZFEIE, m Overlappedstruct.hEvent SHEFRLr, REAEESRA. BFNAH Readrile &,
ReadPile F¥cH AR BN AEEEE. RS EMEFEE waitComEvent {) .

// At this point you will be in the situation where m OverlappedStruct  hEvent
iz set,

// but there are no bytes available to read. If you proceed and call

// ReadFile{), it will return immediatly due to the async rort setup, but

// GetOverlappedResults () will not return until the next character arrives.

7/
// It ig not desirable for the GetOverlappedResults(} function to be in
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// thls state. The thread shubdown evernt (ewvent 2) and che WriteFile()

// event {Tvent2) will net work if the thread is blocked by GetdnrerlappedResults(] .
Iy

// Tke so_ution to this is ko check the buffer wichk a call to ClsarCommErrori{) .
// This call will -eset the evenz handle, and if there are no bytes to =ead
// we can loup back througn WaltCommEvent {) agairn, then proceed.

// If there are really byvtes to read, do nothing and proceed.

bResult = TlearCowError (port->m_hComm, &kdwError. Scomstat);

if {ocomstatb.cbnQue == 3}
continu=;
} /7 emdd if bResulz-

A7 THRRSSEmS, &R HAFER et
JeremenrinitForsulcipletbjects BT,
DWORD WaitForMultipleChimctal
IWORD nCount, 7/ B A
CONST HANDLE *lpHandles, //FPESH: F35%n heventarray #38 ,
EOOL fWaltaAll, // TRUE: FifER4eA4iER
//PALSE: HEERE RSB RRE
TWORD dwHilliseconds 77 Bhme i WAEHT IR
Yr
74
FEEALIIFRLLFEErEdd i addtiiesd
JAkdeEh 3 A EREEEA P
f /o _hEventhirray [0] = m hsShntdownEvents /7 higheat pricrity ZHE event.
//o_hEventArray[l] = m ov, hvent; ! FER
7/t hEvanthrray[2] = m hWriteBvent; //S¥f
Event = WaitForMulzipleObjects(3, part-»>m hEventhrray, FATSR, THRTNTTR!

switch (Bwenk)

{

case I:

J/ Bhukdowr evert. 'This is event zers so ik will pe
// the higeat priority and be serviced Eirst.
Clesetandle (port-»>m hComm; ;

pore->n hComm=NULL;

port-»>n bThreadd] e = FALEE;

// ¥ill chis thread. break ia pot needed, but makes me feel betzer.
AfxEndThread (106) ;

break;

i
cass 1: // remd event {ifMfd, ME NMEHMERRNE,
F 7 EBFETERASIY S R B A O ( ) SR E) LA HAREE
FIER, MT GetComnMask & SCASETNA

GetCommdask (port - »m_hComn, &Corm3vent!;
if :ComEven:z & EV RXCHAR)
// Receive character event from port.
RecmlveChar (port, comgtat);
if [CommEven:z & BV_ITS)
: : BendMesaage [port - »n_pwrer-=n_hWnd, WM _COMM_CTS_TETECTEL,
(WPARAM) 0, (LEARAM!) port-»m nPorkNr) ;
if ComEven: & EV_BREAK]
: : SendMeseage (port - >n_plwrer->m_hWnd, WM _COMM_EREAX TETECTEL,
{WPARAM) 0, (LEARAM} port-»m nPorkNr};



if (CommEvent & EV_ERR)
+ + SendMesaage (Port->m_pOWney-»n TWnd, WH_COMM_ER DETECTED,

(WPARAM) 0, (LBARAM] port-»>m nPcrtlis);
if (CommBEvent & EV RING)
: iSendMessage {(port->n_pOwner->m hWnd, WM_COMM RING DETECTED,

{WEARPM} 0, (LEARRM) porz->m nPortir;

if {CommEvent & BV_RIFLAG)
: :SendMessage (PoXt ->m_pdwner->m _hind, WM _COMM RXFLAG CETECTEL,
{WPARAM) (, (LPARAM] port-=mm nPortNr:;
br&ak_;
case 2: /7 BHAMIE write event
{

// Wrike character event from pcrt
WriteChar {port);
oreak:

)
Y // end swinch
} // close forever loon
return 0;

}

THEIXREF mAEEEE.
£ AR, WEE EV_RXCHAR £, #ifAH ReceiveCharQH 3. ReceiveChar

BT

i{.'llr
/{ Craracter receiwed, Inforx the ower
.fl’Illr
wold CSerislPort: :RecaiveChar (CSerialPort* port, COMSTAT comgtak)
{
BOCL IRead - TRUE;
BOOL LResult = TRUOE;
DHORD dwBrror = 6;
DMCRD BytesRead = 0;
unsicned crar AEuf=;

for (;;:

{
// eritical section KSR IMIMHE SR ETRIE-—SHFOHER
// THMEAT entarcriticalSeckion FHEHEMETN eritical section
A/ B TEAMFALAEA G PR Rt e e L

EnterCriticalSection{&port-»>n_csCommmnicationgync} ;

/¢ THER CleartonmError (] FEH COMSTAT £H0, HIERHNRIEIR

brResult = ClearCommError[port-»m hComm, &dw3rror, &scomstat):
LeaveCriticalSection {&port~->m_csCommunicationSync ;

} start fcrever locp. I use this type of loop because I
// do not krow at runtime how many loops this will have to
f/ mn. My goluzion 1s to start a forever locop and bo

i/ brezk out of it when I hawe proceased all of the

// data available. Be careful with this approach and

// be sure your loop will exit.

/i ¥y Teasonz for this are not as Clear in this sample

// a8 it is in my production oode. but I have found this
// solutiZon to be the most efficient way to do thos.
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/7 IPFEERRRS, B M

if [comstat.chbInQue == 1)

{

/¢ break sut when all bytez kave been read
break;

}

EnterCriticalSectionigport-»>m caCommunicazicnSync) ;

if (bRead)
{
7 /BF] RandFile FERHEPE S
bResult = ReadFile (port->m_hComm, F/ Handle to CCMM porkt
&RXBULE, /¢ BX Buffer Pointer
1, // Read one byte
&EytesRead, // Stores numker of hytes “eac
Sport->m_ov}; // polnter to the m_ov
gt-acture
/7 ERreadrile BB FALSR, {#F GetLastError {}HtE .
//deal with the errcr code
if (!bResult)

{

gwitch {dwError = GetLastError())

{

case ERROR IO _PENCING:

{
/7 35 170 SFIERIT, I IREAA] cetovexlappedresults EHCRER
//aeynechroncus 1/¢ is atill in progress
// Procceed cn to GetCOverlappedResulta!};
TRead = FALSE;

break;
'
cefault:
[ /Bt
// Aopther error has oocured. Process this error.
port ->ProcessErrorMessage {"ReacF-Ia() ") ;
breax;
}
1
}
elee
{
//eeadrile (1 AH TRUB. WiESRE. X AMIRE GetoverlappedResulte [)
bRead = TRUE:;
}

+» // clese if [bRead)

/7 B 1 o RAEINEEEHT, IXHME WA getOverlappedresul to BINEZN
iZ (IbRead)
{
ERead = TREUS;
bResult = GetCverlappedResult (port->m hComm,  // Handle to COMM port
&port->m_ov, // Cverlapped atructure
&Byo=aRead, // Stores nmumber of hytes

TRUE] ; /! Wait flag

/4 deal with the error code
if (!bResult)



port ->FrocessEr-orMessage { "Getdrrerlappedresults [) in ReadFile(}");

b
} // close if (tbRead)

LeavelriticalSecticn iaport —»m csComminicationSync) ;

// notify parent that a byte wae received
: :8endMessage { (port->n_pOwner}->m hWwnd, WM _CCMM_RXCHAR, (WPARAM) RXBuff,

[LPARAMI port->m nPortMr ;
v // end forever loop

5. EXEE: B WriteFile %

f£ CSerialPort 2611, gﬁﬁﬁﬁﬁ WriteToPort BA%Y, HiL SetEvent B EEH Y, &
I ERFERETERR.

veid CferialPort;:WriteToPort{charv string)

{
agsert (m hiomm t= C);
menset (m_szWriteSuffer, 0, sizeof(m azWritebuffar)):
strepy {(m_szWriteBuffer, atring);
m_nWriteSize=atrlen(string) :
// sebt event for write
SetBvent im_nMriteRvent] :

}
TR R M CommThread() ', 837 T WriteCharQFE %, Hd, WFH WirteFile B3 %
%ﬁﬁ:
Yoid. CSerialPort: :WrikeChar {CSerialPort* port)

BCOL bBArite = TRUE;
0L bresult = TRUF;

DHCRD BytezSent = 0;

ResetBvent (port->n aWritedvent); //MIEWREH
/¢ Gain oamership of the critical sectilcn
EnberCriticalSection {gport - »m_calommnicationSynel ;

if (bWrite)}

// Initailize variables
port->m _ov. Offset = 0;
pert->m_ov.OffsetHigh = 0;

7/ FEESRrbE
PurgeComm (port ->m_nConn, FPURGE RXCLEAR | PURGE_TXCLEAR | PURGE_RXABGRT |
PURCE_TXABORT) :
bResult = WriteFile (port->o_hComr, // Handle to TOMM Bort
port->m @zWriteBuffs¥, // Pointer to message buffer in calling
fincticrn

port->m n¥riteSize, // Length of meseage 2o send
LBytesSent, /¢ Where to store the number of bytes sent
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&port-sm ov); f/ Cverlapped structure

// &0l FALeE, HHRGE
. if [1bResult}

{

IWORD dwError = SetLastError{);
switchk [dwError)

{

case ERROR_TO PENDING:

{
Z/ FEEEE. MERE 1/0 METAHHT, MEWF cetoverlappadienlts () ZifER
: ByteaSent = O;
bHrite = PALSE;
break;

}

default;

{

Jf all other error codes
port->ProcessbrrorMessage { "WriteFile() 0} ;

LeaveCriticalSection (gport - »m_ssCommunicationSyna) ;

}

} // end if(oWrite}

if {!bWritel
{
TWrice = TRUE;
bResult - GetOverlappedResulk (port->m hComm, // Bandle to COMM port
&port-=m_cv, [/ Overlapped structure
&BytesSent, // Sbtores aumber of hytes gent
TRIE) ; // Wait flag

lLeaveCritical8ection {éport-»m_caCommnicat ionSyne) ;
} // end if (ibWrite)}

: 1SendMessage { (port->m pOwner) ->m_hHnd, WM COMM_TXEMPTY_CETECTED, 0. (LPARAM)
port-»m nPott¥r};

h

6. HEREY Xk D

EIRFPITF TR, W& Ib4E, 21k WaitCommEvent KIZEFFLL RIS O
CloseHandle, ‘FREF LS E WaitCommEvent K%y, NEL& LA R, BHE
FEF M WaitCommEvent i Hi &, 3% Win32 FM LA, 284 NULL
SetCommMask & A — R FEFH WaitCommFvent & _Fig[E, #/5H CloseHandle 3%
WO,

EAxAXd, XHBEOAFHLEFSLEN, BETERMNNASE. ELERE
Comm Thread()™ 558,
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m ctriPort.addString( T OOM1“:);
m_ctrlPort.Addstring(_Ti"COMI"});
m_ckrlport . Addstring { TI"COM3"] ) ;
m_ckrlPort.AddString (_T{"COM4*]];

m_ckriParity. AddString { T({“NONE"}}:
m_ctrlParity.AddString {_T("EVEN"});
m ctrlParity.AddString (_T("OCD")};
m_corlParity, SetlurSel (m nParity};

m_ctrlbatabits.AddStriagi T{"5")1;
m_ctrlDatabita.AddString( T("6")};
m_ctrllatabits.AddString {_T{"7"};:
m_ctribatapits Addstring(_T("8"));:

t. ctrlBaud.addstring{ T("200")});
m_ctrlBaud.addstring! T("600"));
r_ctrlBand. AddString( T{"1200"));
n_ctrlBaud, AddString [_T("2400%)};
r_ctrlPaud.hddString{ T{"4800%)};
m_ctrlBaud.AddString( T("36007});
nm_ctriBaud. AddString |_T("14400")) ;
n_ctrlBaud. AddStringi_T("19200"));
m_ctribaud AddString(_T("364007));
m_ctrlBaud,AddString{_T{"57600"}}

m ctrlscopbits.AddString ((T(*1v});

m_ctrlBtopbits AddString( TIi*1.5"}):

m_ctrlSecphite AMASETing( T ("2} ) ;

m_ctrlSkcpbity . SetCurSel (m_nStopBits);

GerDlglten [IDT PORT) ->EpableWindcow | !m kConnected) ;

UpdateData [FALSR) -

return TRUE; // return TRUE unlesa you ast the focus to a oontrol
// EXCEPTION: OCX Property Pages should returm FALSE

)

CSetupDlg M= EFFRAEEEESH. % OuhnitDislog BEP, EfIEYSIRFER
RAFZIL Port A, BERETH—NERE, BRAEMEENRERD.

4.63 435 CTermDoc JSiHIE 0

CTermDoc BER AR FHE A, HIEEAEGR. ZERT Tem NEFES, FTEQLR
HEBESH. THMXHE0. Erp M TESRE. HRbRERNE0%,
7E TermDoc.h i 1 F 515 &

CWinThread* m_pThread: // fiZEMBNEE

volatile BOOL m_bConnected; //HOEETEE
volatile HAND m_hTermdnd; //REFREIRIE D5
volatile HANDLE m_hPostMsgEvent: // FITFWM_CoMMNOTIFY WRMELHE
CVERIAPPED m_osRead, m oeWrite; // ATERE/ S
volatile HANDLE m_hCom; // 847 OH

int m_mBaud; bEE G

int ®m nDataBits; //#IRF

int m nParicy; //8ERfF

CString m_scrPort; JreEOs

int m_nStophits; //E8fr

int m_nFlowckrl, f/3REEHRETR
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BOOL m_bEcho: //BETELHEE
BOOL m_bNewLine; //E& BT

w8 2 A volatile I FAERAR, RN FIHELHBILEEAN. AR LR
HEMAEE N TR A ZTBAMESEIEN, M volatile BT, &8 H/ER R/ L
AR R B R NNEEAN CPU HHEEP. MBS BHEANFES, BAF I EERETRE
- MMEARETHER, ~MEEASESPNER, REERBEFPERIIT.

%A m_bConnected FiRE A R & FHFA—MEFER. m_hTermWnd A R FRF A
HIE DS . m_hPostMsgEvent B3 & - WM_COMMNOTIFY # 8 fo i fagEik,
m_pThread F3K{8MH AfxBeginThread 1% ) CWinThread ¥f %%, LI LR HITHH.
OVERLAPPED &5#4 m_osRead Hl m_osWrite T & DI EB /T, 2R E N E 114 hEvent

1% 51 B B IR
B, ASADRAGSRER AR AT

/R
void CTermboc: : OnComnCormect ()
{
/7 TODO; Add your command handler code here

if { 10penConnecticon() )
AfxMessageBox { "JCEENT BT ;

}

/ /TE R OE

void CTermbDoc: :OnCommDiscommect ()

{
// TODO; Add your command handler code here
CloseConnection () ;

}

//RORE

vold CTermDoc: :OnCommSettings ()

{
/7 TODO: Add your command handler code here
CletupDlg dlg;
CRtring str;
dlg.m_bConnected = m_bConnected;
dlg.m_strPort = m_strPort;

gtr . Format ("%d", m_nBaud) ;
dig.m_etrBaud - str;
str.Format ("¥d", m nDataBitg);
dlg.m_ptrDatabits = str;
dlg.m_nParity = m nParity:
dig.m nStopBits = m nStopBits;
dlg.m nFlowetrl - m_nFlowCtrl;
dlg.m_bEcho = m_bEcho;
dlg.m_kNewline = m bNewLine;

if (dly.DoModal () == IDOK)

{
m strPort = dlg.m_strPort;
m nBaud = atei (dlg.m strBaud) ;
m_nDataBits = atel (dlg.m strDatabits);
m_nParity = dlg.m _nParity;
w_nStopBita = dlg.in nStopBits;
m nFlowCtrl = dlg.m nflowctrl;
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m_kEcho=dlg.m kEcho;
m_ENewline=dlg.m bNewline;
if tm_bConneczed)
if (1 Derfigicrmection(}])
AfxMessageBox (" TRHFFR ISR E O v,

4

//UPDATE_COMMOND UL BT 2 ORder S HHa M, IR aoA50H
void CTemioo: :nUpdateComvDisconmect {(COmdUI* pCndUI)
f
// TODD: Add your command updabe T handler code here
CmdUL-->Enable im_blonnected) ;

l

/ /UPDATE OOMMAND_UL BURESLEHEY. #EMSEEFTH

vold CTermiac::0mUpdakeCommicnnect (COmJUI* pCndUI:

{
/7 TODO: Add your command update UI handler code here
pomdUI->Erable (1m_blornected) ;

]

¥BE, #3785 5% ReadComm H WriteComem:

/7 BB AT ORI
DWCRD CTermbDoc: :WriteCommichar *buf, DWORD dwlanathi
{

BOCOL f£5take;

DWORD length=dwlength;

COMSTAT ConStat;

DWORC dwErrorFlags;

ClearCormError(m_hCom, sdwErrorFlags, &ComStat) ;
fStatesWrikteFile (m_hCom,buf, length, &length, &m_osWrite) ;
if(lf5tate)
{

if {GetimstError |} ==BRROR_IC_PENDING

[
}

elss
length=0;

GetOverlappediegult (m_hlom, &m csWrite, &length, TRUE) : // B

}

return length;

}

/¢ ANEBSTOCRASR R R AR RN TR
DWORD CTermDoC: :Readfomm [char =baf, DWORD dwlergth)

DWOPD lengthe=(0;

COMSTAT ComStat;

DWORD dwFrrorFlags;

ClearCommBrror (m_hCom, &dwBrrorFlags, A0cmStak) ;
length=mir (dwlergth, ComStat,cbIn{uel ;
Readfile (m_hCom, buf, length, &length, &m_osRead) ;
reburn lengthy

}
ZEUTRIRERAT, THARTTIRE, ERIENRE, FBEARIS:
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BOOL (Termloc: :0OpenCommectioni)

{

COMMT ZMECUTS TimeOuts;
POSIT-ON firstViewPos;
Ciiew *pView:

CirstViewBPos=GetFirstViewrosition (),
pView=GetNextView firstV.ewFos) ;

m_hTermWnd=pV¥iew->Ge SafeHwnd ) ;

if (m_bCommected)
retuIlTlt FRLSE;

m_hiom=CreateFile (m_s-rfort,
GEKERIC_EEAD | GENIRIC WRITE,
3y
NiILL,
OPEN_EXISTING,
FILE_ATTRIBUTE_NCRMAL | FILE_FLAGZ_OVERLAPPED, // EBHR
HULL) ;

if im_hCom==TNVALID HANDLE VALIE)
rebturn FRIGE:

SetupComm ;m_hCom, MAXBLOCK, MAXBLOCK ;
SetComm¥ask (m_hCom, EV_RXCHAR) ;

// TR AR . RARERTRN ¢ 5 Bl Readr 11 & SELEFRErERERfF
TimeOutg, ReadInterval Timeout -MAXDWORD ;
TimeOuts,ReadTotalTimeouzMultiplier=0;

TimeOu-e . Readlctal TimeoutJenstant=0;

4+ BELHIN ISR WeiteCome R B M H GetOver lappediesu . BB /
TimeMts . WriteTotalTimeoutMultiplier=30;
TimeOuts, WroteTotal TimeoutConstant =2020;
SebCommTimecuss (m_hCor, &Timeluss};
ik iConfigConnectiond)}
y_pThread-AfxBeginThread (CommProe, hia, THEEAD FRIORITY NORMAT..
0. CREATE SUSPENCED, NULL!; // SUERHHERMER
if {m pThread==NULL)
CogeFandle (m_hCom) ;

reburn FADSE;

}

elze

. bConnected=TRUE;
n_pThread-=ResumeThread (}; ¢/ RESFREIT

Blae
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CloseHandle (m hCom) ;
return FALSE;

}

return TRUE;

}

/ /ELREE O
BOOL CTermbDoc: : ConfigConnection (}

{

DCB dcb;

if {1GetCommState (m_hCom, &dcb))
return FALSE;

dcb . £Binary=TRUE;

dcb.BaudRate = m_nBaud; // $ASfHgngE
dcb.ByteSize = m_nDataBits; // BSFHHi¥
dcb. fParity = TRUE;

switch{m nParity} // BO&EW

{

case {:
deb . Parity=NOPARITY;
break;

cage 1:
deb. Parity=EVENPARITY ;
break;

case 2:
dch. Parity=ODDEARITY ;
break;

default:;

}

switch(m nStopBits) // #iHfr
{

cage {:
dcb . StopBits=CNESTOPBIT;

break;

cage 1:
deb. StopBita=0NBSSTOPBITS;
break;

case 2:
dchb, StopBita=TWOSTOPBITS
break;

default: ;

}

switch(m_nFlowCtrl} //HUSHGERER
{

cage 0:
/1 EprREaR
dcbh. fOutxCtaFlow = FALSE;
dch. fRtaControl = FALSE;
// ROW/XOFF MESHIRE
deb. fIn¥=4ch. fOutX = FALSE;
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fidech, XonChar = XON;
f/dch. XoffChar = XOFF;
f7/icch KorLim = 50;
J/dch . XoffLin = 50;
break;

cage 1:
{7 B R
dch . foutxCtsFlow = TRUE;
deb. fRtaControl - TRUE;

// WON/YOFF FUSHRE
dck . fIn¥=dck.f0utX - FALSE;
break;

cage 2:
/ BHREEEE
deb. foutxCtaFlow = FRLSE;
dch, fRteContyul = FALSE;
// XON/XOFF SEsEhs
dch. fInd=dch. fimty = TRUE;
dch. Xonfhar = XON;
dok  XofEChar = ¥QOFT;
dclb . XonLdm = 50;
dcb.XofELim = 50;
break;

default:
brealk;

1

return SetComtState {m hCor., &dok);

}

FIRMiER, RRMBhERRE
void CTermboc::TloseCommecticn(]

{
iE {(!m_blcrmected)
return:

m_oConnected=FALSE;

F /R comnrree B8 Wai t Singl eObj ect SIS

SecEvent |m_hPostMagEvent.) ;

/ JER commbroc $EEH KaitCommEvent IR
SetCommMagk fm_hCor, 0 ;

7 rEte R

WaitForSingleGbjact {m pThread-»m hThread, INFINITE);

m_pThread=NILL;
CloseHandle (m hCom) ;

}

J WEhEREE, mMEEER{TO
UZHT Cormbroc [LPAVWOID pParam)
{
OVERLAPZED ©a;
DWORD dwMask, OwTrans;
COMSTAT ComStat

137 -

E CTermDoc F, EHM—MREIREHAREEERE, BOREELREZH AT
HEFEFFARE. BEENE, ZR—2REE:
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DWORD dwErrorFlags;
CTermDog *pDoc= (CTexrmDoc* ) pParam;

memset (&0, 0, sizeof (OVERLAPPED));
os.hEvent=CreateEvent (NULL, TRUE, FALSE, NULL);

if {os.hEvent==NULL}

{
AfxMeseageBox { “TTHEARFHR %) ;
return (UINT)-1;

}

while (pDoc-»m_bConnectexi)
{

ClearCommError (pDoc->m_hCom, &dwErrorFlaga, &ComStat) ;

if {ComStat.cbInQue)

{
// TSR wM_COMMNOTIFY B

WaitForSingleObject (pDoc-»>m_hPostMagEvent, INFINITE] ;

ReaetEvent {pDoc->m_hPoatMagEvent} ;

// SRR

PostMessage {pDoc-»>m_hTermMnd, WM _COMMNOTIFY, EV_RXCHAR, 0);

continue;

}

dwMask=0;

if (1WaitCommEvent (pDoc->m_hCom, &dwMask, =os)) // MEME

{

if (GetLastError {)==ERROR_IC_PENDING)
/ RS ERWMEER

GetOverlappedResult (pPoc->m_hCom, &os, &dwTrans, TRUE];

else

{

CloseHandle (o8, hEwvent) ;
return (UINT)-1;

1
}
CloseHandle (os.hEvent} ;
return 0;

}
OnNewDocument F¥ & ¥ 818 T = NEH N £

BOOL CTermboc: : OnNewDocument |}

{
if (!CDocument ; : OnNewDocument (})
return FALSE;

{ (CEditView*)m_viewList .GetHead () ) ->SetWindowText {NULL) ;
// TODO: add reinitialization code here

// (SDI documents will reuse this document)
// JywM_CoMMNOTIFY HBEERENR, FIEE, VIt AHEEM
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if { (m_hPostMagEvent=CreateBvent (NULL, TRUE, TRUE, NULL) }==NULL)
return FALSE;

memset {&m_osRead, 0, sizeof (OVERLAPPED));
memaet {(&m_ceWrite, 0, sizecof (OVERLAPPED)) ;

/4 HEREAENE, FTER, MBAXESH
if { {m_csRead.hEvent=-CreateEvent (NULL, TRUE, FALSE, NULL))==NULL)
return FALSE;

/1 HEREMER4NE, FTER, YSINESSH

if ((m_osWrite.hEvent=Createfvent (NULL, TRUE, FALSE, NULL}}==NULL}
return FALSE:

return TRUE;

RN <2 290k CTermDoc #9138 Bk ¥ 4L H £ £ ¥, A IEANED
HMigE 2 2.9 45,

CTermbad : : CTermboc { )

{

f/ TODO: add one-time construction code here
m_bConmected=FALSE; / /B FE i BT
m_pThread=NITLL;

tm_nBaud = 9600;
m_nDataBits = 8;

m_bEcho = TRUE; //¥MEREAHEHGIE
m_bNewLine = TRUE; //¥IREEH0 EEhifT
m_nParity = 0; / /T ERE
m_strPort = "COM2"; //i%¥Ecomz

m nStopBits = D; I4i
m_nPlowCtrl=0;

}

CTermbDoc: : ~CTermboc (}

{
/ R RBREREE, SCHTH IR
if {m _bConnected)
CloseConnection();

7/ TRRIEEN
if (m_hPostMagBEvent)
CloseHandle (m_hPostMagEvent) ;

if (m_osRead,hEvent)
CloseHandle (m_csRead.hEvent) ;

if {m ocsWrite.hEvent)
CloseHandle (m osWrite.hEvent) :
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PR BESES, TermDoch CHABNITF.

// TermDceo.h : interface of the CTerwmDoc class
4/
FERITRTEFEEL I TP d TR e E P i iR id TR di it if P el R ddisiddirividisi

#if |deEired(AFX TERMDOC K 957OCHEA_SS4F_11D8_B70F_OOED4CIF78CA _ TNCLUDED )
#define BFX_TIRMDOC_H__ 57DCSEA_G54F 11D& 870F OOBO4C3F7BCA_ INCLUDED_

#if MSC VER > 1000

#pragma once
¥endif // MSC_VER » 1C00

A7 RESURSIRR, Xow 5 XOFF TR
#define MAXBLOCK 4095

fdefine XOW 0wl

#define XOFPF (0x13

¢lags CTermloc : public CDocument

{

procecteds // create from serialization only
CTermbDoc () ;
DECIARE DYNCREATE | Crermboc)

/7 Actributes

public:
CcwinThread* m _pThread; // {KIEHIHERE
volatile BOGL m heonnected; //f[IEAEE
volatile HWND m_hTermwnd; //{FFREREOORE
wolatile HENDLE n, WPostMagEvert; // BT Wi TmoTie: HEHEE S
OVERLAPPED m_osRead, m_csWrite; // TESH/E
volatile HANDLE w_hCom; // &4{TO#HA
int m_nBaud; Ik
int m_nDazaBits; //FLLfY
int m_nParity; // B
Cstring m_strPort; FL: i)
int m r.StopPits; //fFikf
int m nFlowCtrl; //UfERHEEE
BOOL m_bEcho; //EETERMEIE
EOOL m_bNewLine: //R&EzhT

// Operaticns
pablic:

J/ Overrides
// ClassWizard generated virtual function overrides
// { {AFX_VIRTUAL {CTermboc)
miplic:
virtual BOOL JmNewDocument {)
virtual vold Berialize (CArchives ari;
wirtual BOOL CanClogseFrams {CFrameWnd* pFrame) ;
J/} IAFE_VIRTUAL

/{ Tmgplementation
public:
virtual ~CTermooc{): .
void CloseConnection{); /;%HLEHE
BOOL ConfigConnection{); //BWESOEHSN
BOOL Opendomneckicnf) ;  f/EWEEE
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DWORD ReadComm(char *buf DWORD dwlength);//Es0
DWORD WriteCowm{char *buf,DWORD dwlength);//S$0

#ifdef _DEBUG
virtual waid AsesertValid!} const;
wirtual woid Dump (CDunpConiextia do) const;
Hendif

protected:

// Generated mesgpage map functions
protected:
/ /[ {RFX_MS3 (CTermDoc)
afx mag void OnCommConnect();
afx_mag void OnCommDisconneck () ;
afx meg void OnCommSettinas{);
2fx_msg void OnUpdateCommbDisocimect (COmdUT+ pCmdUT! ;
afx meg void OnUpdateCommComnect {C0mdUI+ pCmAUI} ;
¢+ 1 AFX_MSG
DECLRRE MESSAGE MAP ()

1:
SELIFEEEEF LS IIF IS E i PR TR F I T EEd LA TGS i dIi i i 7 Eitiiir

¢/ { {AFX_INSERT LOCATTON]}}
£/ Microgefs Vigual O++ will insert additional declarations immediately before the previous

line.

#endif
// Hdefined!AFX_TERMDOC H_ SSTDCBEA_654F_11DB_8T0F OQEQ4CIFTECA_ INCLUDED )

4.6.4 7h&h

T HEX CTermDoc 28 R BB — - 8 4558,

CTermDoc 28 )38 o B B 52 i — B {5 Z ]9 isiE T . OnNewDocument A% 7 &
BB T =AEHENE, CTermDoc FI#THIE AP O3S N KA.

OnFileSettings & File->Settings...§fr 44 HE R, ZBHHHEN—4 CSetupDlg HiEHEREE
Eif 5 5% . T E 1T./F B ConfigConnection 3 #7553, #£ OpenConnection F1 OnFileSettings
P RAEEE.

OpenConnection i 4T 7F & O 22w i Bh TR, X P T File->Connect 7 45,
# B A E R OnFileComnect ¥R Z A . B XA CreateFile LE R RATHHEER P
A, IR B F AT R AEE m_hCom A . #H, BEST m_hCom BEREHATEHFRE.
TWET RN E N FEE, BikERAEN HEN MAXDWORD H# gt &8 % 0
£ FH ReadFile RAEHIFERREFIER, MABEEATSLFH. REANRHET
GetOverlappedResult PR ¥IRIS M5, EHELEBSEN EEBESAME, X8, WER
BESE ARG & D911, GetOverlappedResult I ¥ EAT U Edi R 5 R B M E LI
BRFRIE.

R m_hCom ¥ & iy, NRMESEL-RBEEITHBREE. €85, AB
CWinThread:; ResumeThread {2k IE FHHETT.
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OpenConnection FAHBINE, RFEEH CommProc A ITIE, BREMEERE
while 5%, ZWEHR, BE TEMTERAESE DMARNTE, 52 1F A ClearCommError
RHTHBMASIEDREEFAH. NREE. RANEKRE WM_COMMNOTIFY # B
HWEs. mBRSH, VGAH WaitCommEvent BEH M EV_RXCHAR BESM4. ZEE
PATESE, BERHEN GetOverlappedResult HECCIRF M EREYH, MR
EV_RXCHAR B4 E4 (RMNKIHFHHBABAEZRI D) ., BARKREREE.

RS RSN T RENRENTREE,. R RE ClearCommError K3,
W 5E AR P R RE 2R CPU BT IRIR B, BMERME. R A H WaitCommEvent KL,
LT ZREFTRAEHREPEETNEF &S EV_RXCHAR B4, Fit, EREEFER
T, SEREENERENER.

iEE PR H m_PostMsgEvent HE3 %K 2P WM_COMMNOTIFY ¥ B HRi%.
fERIEMNE Z BT, WaitForSingleObject i€ &1 € 2 ¥ f¥ m PostMsgEvent XJ % ,
WM_COMMNOTIFY 17 B 4038 B3 CTermView::OnCommNotify 758 [B]Ff LB % BN
55, Bk, WHR WaitForSingleObject FHIEEl, M8 L —4 WM _COMMNOTIFY #
BoMGEs, XA ERET—HEER, X ETEERE ResetEvent 1 m_PostMsgEvent
MBEATLGSH, UHTRER.

#HTF PostMessage BES 7R ERAFIF AN BB &3 RRME], Arel, @RAFER b
i, MARMEBRTRE TRERGEY TEE R B WM_COMMNOTIFY &, EXB(E
REEMINE,

ATREH i &0, B2 SendMessage”? ZRRER BN LB EEEAIRE,
XEARAEEEFE BT E? &Y, &EPEL{ER SendMessage, {HIEEH&FHR
HMERRFEMIMAT, AR SR, XaREXR . WA PostMessage, AT HE T
RIEG, SR dUTRHEE, B, ZEINENE, XE{THT PostMessage 42
SendMessage.. .

BE ¥ ReadComm 1 WriteComm 43 7 fl M. m bCom BRF R & i/ SHEHENFT.
ReedComm HBRE L, hF 38 AFRIEE, ReadFile F¥4 57 BIR{EIF 7 AIRIE,
HE tength TETREEFEERANFHAR. Lo, XELEHHSHFIHH
GetOwverlappedResult. 7E WriteComm 1, i GerOverlappedResult EHHFRIEH R, HIHE
MEE. TEETEN, ZRREERSSEESREEHRNERFHE.

CioseConnection B EM BT S REL M INEEF XA m hCom MER %K. AT &1L
B, ZEHEET —ZFES, UEKEHLKLESPREHFRIRBNE, RE5EH
WaitForSingleObject ZAG 5L,

4.6.5 1£ CTermView J g miTE A LLBMUE Seh 1 B b e

WK 4.6.7 Fion. H ClassWizard % CTermView 8|8 OnChar R ZREAIRIEAH P
RANERDEORY. ZEEARERFARBALFER . R ES O#HEFH.






char buf [MAXBLOCK/4];

cstring str;

int nLerngth, rTextLength;

CTermDoct poc=GetDocument (] ¢

TEdit& edit=5BetEdieCtrl{};

if | !pDog-sm_bComected | (wFaram & EV RXCHAR) |=EV_RXCHAR) // @L%ER EV_RXCHAR Bff?

{

SetEvent [pboc-»>m_hPostMsgREvant) ; // AWERIET—w_comoTiFy #E
returr OL;
}
nlength=pboc->ReadComm (buf, 100) ;
if {nLength)
[
rTextLengti-edit . GetWindowlextLength () ;
edit.SetSel (nTextiengtn, rTextlengta); //BIPEA NI ELXE
for(int i=0;i<nlength;i++)
{
awitch(baf [1] }
case '\x': //f HE
if (! pDoc- »>m_bNewLirne)
break;
case '‘\n': // #4T
str+="4z\n";
oreak:
cage "\br: /7 BE
edit,.SetsSel(-1, 0);
edit.Replace3el {atr) ;
nTextlength=edit .GetWindowIextiength() ;
edit.SetSel inTextLength-1, nTextLength) ;
edit.ReplacesSsl ("*1; //BHE—4-35F
gop="1;
break;
case '\a': // &S
MessageBeep { [UINT} -1} ;
break;
defaulk :
str+=buf [1i];
}
]

edi-.fetSel(-1. 0};
ediz.ReplaceSel (str);: ¢/ MERENAPH]EINFEF

}
SetEvent (pDec->m_hFPostMagEvent}; // RITREF—f wM_comoTTFy 5.8

return IL;

}

ErEmE, Uk OnComm)EHEMATETF LK.
Ll F#EEARA, CTemmViewh XHHSZEAEDT .

// Termview.h : interface of the CTermView class

/7

clasg CTermview : public CBdizView

{

orotected: f/ create from gerializatior. only

CTe=mView(};
TECLARE DYNCREATE (CTernidiew)
// Attrikutes
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pablic:

CTermDog* GetDocument [
// Operationsg
public:

S Owverrides
// ClassWizard generated virtual function overrides
//{{ATX_VIRTUALCTermView)
ouhl.c:
virtual void CnDraw{CDO* DO /7 overridden to draw this view
wirtual BOOL PreCreateWindow [CREATESTRUCTE cg)
protecied:
virtual BOOL CnFreparePrinting (CPrintIrnfo* pInfs);
wvirtual veid OnBeginFrinzing [CDC* pDC, CPrintInic* pInfo);
virtual void OnBndPrinting (CDC* pDC, CPrintIrfo* plnfo):
¢/} 1AFX_VIRTUAL

/7 Implementation
public:
sirtual ~CTexmViewd):
fifdef _DEBUG
virtual vwcid Rssertvalidi() congr;
virtual wcid Dump (CDumpContexts k) conat;
frendif

protected:
// Generated message map functions
protected:
7 {{AFK_MSG {CTenmView}
afx mag vold OnChar{UINT nChar, UINT nRerCnt, UINT nFlags);
afx mag LRESULT OnCommn (WPARAM wParam, LPARAM 1FParam) ;
i } }m__MSG
DECLARE MESSAHGE MAP( ]
¥e
#ifndef DEBUG // debug version in TermView.opp
inline CTermbPcc* CTermView:: GetDocument [}
{ return (CTermCoc*im pDocurent; }
fendaf
ALEFFIISDTREAT TR R AT T IR PRI G I 0T iR ISR i g d g i e q i iiiediiies
/7 {{AFX_INSERT_LOCATION}]
// Mirrosoft Visual C++will insert additiconal declarations jmmediately before the previcus
line.
$endif
/7 ldeEined (AF‘X__TER_WIEW_H_QF?ECBEC_E 54F 1104 870F DOEG4ACY F78CA TNCLUDEL )

CTermView £ CEditview f1iE4:2¢, F1H CEditView BB IhiE, TTLIKAELEFR
&_H—o

OnChar BR¥ WM_CHAR 4 B3#iTib 3, ©HA CTemDoc:: WriteComm 3EA] 7
FIFAMNBRO%E. B RE T Local echo, IAKFE CEditView::OnChar 22 £ 213
B .

OnCommNotify &= WM COMMNOTIFY # B FI M E @ ¥ . Z X &8 A
CTermDoc::ReadComm M & [T A B X P i A R FRHUE A T80 B B4 48 00 ¥ b AE 8t Al
BB -SSR 2T T4, ERBUEEN, EiRA SetBvent 38 m_hPostMsgEvent & %
EES.

2k, REMEFUABESE T, THEHRMNLEF.
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(AR

FENMAS DFABRTREARESIE, gASE AR FELARARTARMEE T
BREARAREAE, AEPAOEFRRTHERS. MESLEREEEXE, FEdiem
SRR, FIGRENEEFTLRE E T EMEFRITHTR AN SNE, HFROCm
BN At — R B R RIE .

RTHEOFADFHOMERTEERSER 1 &, FHDPRENEH.

EHRED, RIS ORBTEDHT L A8 MR R S8R/t g —
SHE, Uk VCHRETH—EEATE, WBEETR. RES, B VC KIRE,
M flie—i VC BT, HE VC ARRBHEHTRBR TACREERE BB
Zz—

XS A B CRREV T, RANAIBRE CSerialPort 3 (R 24 ) XRGSERF.
EFERERTP, BEHRNAESFX—ThEE, HMhesSHniRipy T v #HR.

51 3#3 SCOMM EZFTEXIMAEEE

1. BRI ETHEEREFIE SCOMM

7 Visual C++ 6.0, F] MFC AppWizard 237 —-14%4 3% SCOMM ) MFC INFAE, S
£ Serial (B47) KFL, COMM MR communication(ERHES . F AppWizard WHEHER
% 1 353 4F Dialog based(¥HEHE), HR{KBRER BT, P “2K”.

2. EXEEFFERES T RRSE R

& RA B AT A B30 =1 Bt X RR O — 2 R oyse X . 554 5.1.1
Fi7r i) S as e

hFEHRE, FEEFHRERAMEREY, BHEULUER VC SEFETAREF
T2, AIEERFRE SRS, THAEDREEERGAEERY, BEERIHE ol &)
AEHEIER.






RiRHMAT IDC_EDIT SEND, m_strSendData  Style: Vertical Scroll, MultiLine
EREM N Z IDC_EDIT SENDFILE, m_strSendFilePathName

%% fF IDC_BUTTON SENDFILE, m_ctrlSendFile

YL SREHE IDC _EDIT_SENDFILE,  m_ctriEditSendFile

o EE (REKX) IDC_BUTTON_CLEARRECASENDA, m_culClearTXData
£ #ir& Bz IDC_STATIC_XFS, ICON, m ctrlStaticXFS

RIEMAREHE IDC_EDIT SEND, m_ctrlEditSend

BEES (BE) IDC CHECK AUTOCLEAR, m_cmAutoClear

> HAb

IFHEFIDC BUTTON_COUNTRESET, m_ctriCounterReset

BE4TH#4 (DC_BUTTON_PUSHPIN, m_ctrlPushPin

fE# F I IDC_STATIC XFS2, m ctriHyperLinkWWw

fEH ¥ TUHEE IDC_STATIC_GIW, m_ctriHyperLink2

#£8) IDC_BUTTON _HFELP, m ctriHelp

FZIREF IDC_BUTTON_CLOSE, m_ctriClose

3. WM

#3534 SerialPort.h 1 SerialPort.cpp B BB T BB 3erh (GRBR S 200D,
RIGET VC B Project->Add to Project->Files..., T8 7T TR0 M5 B 31 158 b it 13
SerialPorth I SerialPort.cpp, B OK, SBIEFEXMAT B TR (ZHE 22.2). H#&
SCOMMDIgh 4 3k 4 SerfalPorth B . #include "SerialPorth”. @il 3BT, Y
Al CEESAA T CSerailPort 3.

4. SERLER D BALE BB E OnCommunication

T CSereilPort RPFEXE PP LOEGFATLIEN, E—RBOHEYT, RETFELAE
WM_COMM_RXCHAR W EKALL T, ZRFFRANNENHTEANTHRMMN BAH BB . 8A)
Hh R EE XN OnComm(), B XE SCOMMDIgh fRINE DFHFERER
WM_COMM _RXCHAR ($AEHERENE—TE8) M3 Fag.

// Generated message map functicns
/7 { [ AF%_MSG (CSCOMMI1g?

afy may LONI OmCommmicetion({WPARBAN ch, LPARAM port)s
/7] iAFX_MsG -

$RIE, 1F SCOMMDIg.cpp X3 T WM_COMM_RXCHAR 74 84

BEJIN MESSAGE_MAF (CSUMMDlg, (Dialog)
/7 { {AFK_MSG_MRP (CSOOMMDLG)
ON_MESZACE (WM _COMM RXCHAR, OnCouemunication)
/¢ VIAFE_MSG MAF

END_MESSAGE_MAD (}

##, & SCOMMDIg.cpp X 45 i1 A % OnCommunication () FSEE, HAGE A&,

108G SCOMMD1g:: OnCommunication !WPARAM ch, LPARAM port)
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return 0;

}
U EFPBEEF LK.
i, TR TEFKTHEEER, ETESMA T SO CSerialPort 2,

52 HBOMFIERLEXHA

BFEDERMFET IS0, —EEFE3), A OnlnitDialogQf . BMATLTH RO,
BobR 8 OE4 COML, IR COMI REEERM S, A hiRR: B, g “THEn”

EHBRATT &0,

//EOnInitDalog () MR FFEHEN
BOOL CSCOMMDLg: :OnTnitRialog(}
{
BOOL b = CDialeg::OnInitDialog();
// BAdd "About..." menu item to system menu.

m_nBaud-9600; //FfEE

m nCom=1; //$0O%

m_cParity="N'; //Z&HEER

m_nDatabite=8; //%dEfr

m_nStopbits=1; // #1bfE

m _dwCommEvents = EV_RXFLAG | EV_RXCHAR; //HOE{t

f/if (m_Port.InitPort(thies, 1, 5600, 'N', 8,1, dwCommEvents,K 512))

Q8tring strStatus;

if (m_Port.InitPort{this, m nCom, m nBaud,m cParity, m_nbatabits, m_nStopbits,
m_dwCommBvents, 512})

{
m_Port.StartMonitoring{}; //MzhARAEEILRFE

strStatus.Pormat {"STATUS: COM¥d OPENED, %d, %c,%d, %d", m_nCom,
m_nBaud,m cParity,m nbatabits,m nStopbits}; //ITHSBROREES

m_ctrllconOpenoff . SetIcon({m hlconRed) ;

//m_ctrllconOpenoff.SetIcon{m hIconOff) ;

J/LEPRE: BOITH, JCRERR. o BB 1 B
}

else

{
AfxMegsageBox (¢ RHRHH 11,

m_ctrlliconOpenoff.SetIcon{m hlIconCff);

}
m_ctrlPortStatus.SetWindowText (strStatus); //EREORERSH

}
7L ClassWizard 7 53 EH“ 1T 7 & (184 IDC_BUTTON_OPENPORT ¥ 57 8. 25 4 7 o 4 »

IEiFivESik:]n!
void CSCOMMDig: :OnButtonOpenport ()

{

return b;

// TODD: Add your control notification handler code here
m_bOpenPort=!m bOpenPort;

if (m bOpenPort) //¥XH&0

r



if(m_ctrlhutoSend.GetTheck ()}

{

m_kOpenPort=!m_blpenPort.;

AfxMessageBox {"iFSESE HANERE") ;

zatirn;
}
m_ctrlOpenPort . SetWindowTexe (“THE"),;
m,_Port.CloseFort (};//KHH0
m_ctrlFortStatus.SetWindowlext ("STATUS: COM Port Closed");
m_ctrllconOpencff.SetIcomn {m_hlconOff};

'
eles //fIF &0

{
m_ctrldpenPort . SetWindowText {"XF1HOI") ;

CString strStatus;
if (m_Pert.IritPort ithis, m nCom, m_nBaud, m_cParity. m nDatabics, m_nStopoite.
n dwCormByvents, 512}

{

m_Port . StartMonitoring() ;
m_ctrlIconCpencEf, Set Icon(m hIconRed) :
gtrstatue.Format ("STATUS: COMEd OPENED. %d.%c,%d,#d", wm nCom, m_nBaad,

m_cParity, m nbDatab-ts, m nStopbits);
/AR, ROITHF, TAEER o ¥aEY. 1M
i

else

[ .
AfxMepsagedox [ "¥HE R FLH HEiE REE) ;
m_ctrllconOpencff ., SetIoonim _hlcenCfE) ;

}

m_ctrlPortStazus . SeWindowText (stritatuas) ;

i

BE, ATEBRFAREEXAEOFERSHER, £ ClasWizard ¥ %
CSCOMMDIg ##IDT WM _DISTROY #9314 8 M B%r OnDestroy(), %R ¥7E 28 1 BIH4

et .

void CSCOMMD.q: :OnDestroy ()

'
Ciaiog::OnDestroy(}:
m_ctrlhiutoSend.Settheck{d}; //WITAN BSEE
KillTimer (1}; //=AEHH#
Ki11lTimer{4);
m_Port.ClosePurtl); //HBO
m RecelveData .Bmpty(}; //WSTHBHMETHS

5.3 BOMFENZESEERRHFIHTEHLE

EATE, T THRRESBEWRELS . EROAKED, 2FBE St 42,
RIER, BEATAHLEE, Mk, WEBEERERN T BEER RS
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531 NaEdES S AL

B 58 CSCOMMDIg E7 BT/ ik 57 B 3 Str2Hex(OM HexChar(), FrE ¥ G &HHIT TR

Fi. St2HexQMER BB — D FERBER T RRB BN —FHEA, K9P, data B
BEHA, RENEEEA data HHKKE. ZRBAFT-EMEMYE, EEREFRE
eSS TTHER CHEFRE. ETUTREMEMEEN, B8R BEEZR0R
—THHAT: P B8, REATASMBZAES -2, BERFREDERE
WA H R .

7 PR AR S AL — AT, PR

/P EEE AN FRRAKE, BT RAKEasRE.

int CSCOMMDLlg::Str2Hex (CString str, char* data)

{

int £,t1;
int rlen=0, len=str.GetLength);
for{int i=0;i<len;)
{
char 1, h=strl[il;
if(heat ) /AR
{ 4
i+4;
cantinue;
!
i4+}
if{i>=len) break;
l=strli];
t=HexThar (h} ;
tl=HexChar{l};
if((t==16)]]| (t1==16))
break;
elee
et *16+tl1;
i++;
data[rlen] =(char)t;
rlen++;
}

return rlen;

}

char CSCOMMDly::HexChar {char <)
{
if ((Co='0")&&(Cc="9")}
return c-0x30:
else Lf{(co='A")a&{Ca="F'}))
return ¢-'A'+10;
else if{{ce='a'}&&{c«="£"'}}
return o-'a'+10;
elge
return 0x10;

}

532 Fghkosatn
7t ClassWizard T 3 F 3234 # 4 IDC_BUTTON MANUALSEND #5081 o5 4078 iR 30 (8%
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BTN IS ERR DA ) OnBottonManunalserd(). TN T AL#:

leng TX count=0;
vcid CSCOMMDIer: : CnButtonManualeendd(}
{
Ff TOD0: Add your control notif-cation handler code here
if{m Port.m hComm==NULL) //RERSEEHIEOETITH, TS iE
{
m ctrlAuteSend. SetCheck ()} ;
AfxMessaceBox ("R OREITH, W HEO)
return;
}
else
{
UpdateData (TRUE) ;
if (m_ctrlHexgend.GatCheck ()} // R8s HroEREE
{
char datal[51Zz];
int len=Str2Hex(m mtrSendbDaza,data};
ti_Port.WriteToPort (data, lenl ;
TX_count+=(longl ( {m_strSendDatez. Getlengzh()+1)/3);
J ATRERRM AR, R E R,
/7 A FER RN A S TR
} .
else /3% ASCIT LA
[
m Port WriteToPort ( (LPTISTRIm_strS=ndData) ; JIREYE
TX court+=m_strSencData.GetLenath () ; £ R
1
CBkring strTemp;
szrTemp . Format ("TX: ¥d", TX_count } ;
m_ctrlTKCount , SetWindowTest (stxTemp) ; Fr BT

533 Hdksibm

) RAN, BERIIENE. IT7T ClassWizard, 33 CSCOMMDIg 3% i WM_TIMER
7 B 4b2E FH¥ OnTimer(UINT nIDEvent). BEREME, #vC ¥, B/ MENBFEECSH D
2, B ZE SR, B, BMEANHNNERBRE ID S, OnTimer(UINT
nIDEvent) & 3 W 48 i A §*) n[DEvent EEFZ £ E B et ohBi 2, BN ®.

Yoid CSOMMDLy: :OnTimer [UINT niDEvent)

{
// TODC: Add yowur message handler code here and/or call default
awitch {(nIDEvent:

{
case t: //REE IDe1 Db HEARCEREIE

OnButtonManuwalzend(); //BENRXEERFG,
// AT Bhi8A onBut tenManual send
hreak;
case 2: //Hibck#%
defaulk:
break;
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Dialog: : oTimer (nIDEvent) ;

}

BANEREEEHS 1 WHAKE. % ClasWizand 7, AFFHRERA SRR
IDC_CHECK _AUTOSEND #fim#taEEK (RTBEMNFEERR - D& @8
OnCheckAutosend (), 300 1S

void C300MMD1g: :OnTheckAatosend ()

(

// TODC: A4 your control nobificabion handler code here
r._bAutcgend=!m_bButoSend; //REEEFTFHAHEE
1f (o_sdvtosend)
{
=¥ {m_Port .m_hCoram==NULL)
{
n_bAutoSend=!m_bAutoSend;
m_ctrlivtoSend. SetChack (0)
AfxMeseageBox (" B OMH T, WTFS ),
return;

e g
BetTimer 1, m_nCycleTime, NCLL) ; //HEEITEE1
}

else

{
}

KillTimer{1}; // “F" &Ep:EE-
1

ERIER, RREWMARBETHAFSER, EENBEO0%ENHNENRT. &
ClassWizard ' A4 38 #E IDC EDIT_SEND %5/l EN CHANGE Wi % 5 3,

void CECOMMDLlg: :OnChangeRd-tSerd(}

{
ff TCDO: Bdd your conkrol aotification handler code here

UpdateDaza (TRUR} ;

}

F#, SEREAPEEE CREERIRYNES, OXENREANEERRA
SetTimer() 2R ¥ < b SR ETE I IS (AT R X MEF B, 41586 B Qi B3k,
REFEITH, @B AzsIREARA %,

wold CSOOMMDIg: : OnThangeEditCyaletime ()

{
/7 TODCG: Add your contrcl notificakbion nand_er code here
CRdit* pEdit- (CEdit*])GetDNgYltem(IDT_EDIT CYCLETIME!;
CString strText;
pEdi z->@etWindowText [atrText) ;
m_nCycleTime=atol (atrText) ;

}

534 HRERERA-GERE T

Bl B B OO QA RS OnCommunication(F 1 M. M, +binn
BEWBREIFFRRIEHRRN, RESERERUTARTRBRTUAT, &,
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A TR

static long rwdatacount-o0; //ECEEEFTEWFEHE
LONG CSCOMMD-g: ;OmCommunication (WPARAM ch, LEARAM port)
!

if iport <= 9 || port » 4}

retuazr:. -1;

rxdatacount++; /AT

C3tring atrTerg;

strTerp.Formak ("%1d4", rxdatacounk) ;

strTernp="KX: "+at.rTemg ;

m_ctrLRKCOUNT . SetWindowText (strTemp! ; 7/ Bl

if {m_bS-opDispR¥Data) //AMFEERET “B-LET” HBidHE, RERE
return -1: AR, ERERRT. eSS, REART
JFERET CHIWEE" , WEEH s0 1T, H3NETHREHE D BorphdE
“ff(m ctrlautollear.GetCheck i) i &6 (m ecriReceiveData . GetLitelount (:»=50}}

1_ReceiveData.Evpty () :
UpdateData (FALSE) ;
}
[MRRE C BERATT , RARITAR 200 /5, HLESHET
JrEAN T E, MSEOEE, EEARY U EEINRE
if{m ctrlReceivelata.GetLonaCount {) =£00)
{
m ReceiweData.Empty{);
w_RecelweData="**+The Length of the Text s t“oo long, Bmptied Automaticly !!!
e Npipir,

}

/LR T AR R BTG
C8tring atr;
if im_ctriHexfteceisve GetCheck(})

str.Format {"$02X ", ch);
elae

str.Formak {"%c",ch) ;
7 USRI F RORE TR RS, R
R EAR BRI, LA Liat Control
int nlLen=m_ctrlReceiveData,GetWindowTextlength(};
m_ctrlreceiveData.SetSel (nhen, nlenk;
m ctriReceiveData.ReplaceSe] (str);
nlen+-str . Gezlength () ;

UpdateData (FALSE) ;

m_ReceiveData+=stry
retirn D;

]

BARTREWEFEEN A KEE, SBOARBEEN, SNEEDFRIRT AL
b, XARESRPERPARGR, EERtRERThads. SENRAXE, TUEZX

BN —T.
PUFR “HEBX " M “fF /g R M R s N ER.
7 EERIX
worid CSCOMMDIG: :OnButtoaClearRecisrea ()
{

// TODG: Add your contrel notification handler code here
m_ReceiveData. Empty 1,
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UpdateData [FRLER) ;

]

iR i Eor B R
void CSCOMMDIg: : IrButtorStopdisp ()

{
£/ TODO: Add your control not:oficat:ion handler code hers

m_bEtoplispRiData=tm bStopDispREData:
if {m. bSzopDispR¥Datal

m_ctrlitopDisp. SetWindowText ( "HEERR") ;
else

r._ct=lStopDisp . SetWindowlext {12 ERn) ;

54 HArEEII)AERIZEI

AR ELHAE ORHEE, FH— s thgl . BRESTHSEARETE T 2 DREFEE,
BN BEER, FAOAETHMAE W TZLIBEMEM. Kk KREFTRES
ARRFRAKANTS, RINERENBENZCERGEIWARSIRE. XEFH I8
JLF2FHEAT LRmRE, RELHNIEFEHE,

54.1 BIREARNCHRT

B OEEIREN, TR EEEERE NSRRI SO, DU X EE A — PR .
AR B SRR AE D BB R R LA S, B BB N CANCOMDATA, #A#7T LUE
iR E ENT AR EHFEM AR, A S Reerr e, AN IHEATEE,
HEA, NEEFS A3, flin, 2R B Rec00.txt Rec0l.xt 3LHHFTE, W AZ
HIEERAER W4 2 0 Rec02.xt,

7 ClassWizard P ARKE “HRERFREIE" IDC_BUTTON SAVEDATA #5185 MmN g

¥ OnButtonSavedata():

7 PR
void CSCOMMDLg: :OnButtonSavedata ()

Jf TODO: Add your cortrol rotification handier code here
UpdateData [TRUE] ;

int nlength;
nkength - m_stxCur?ath. GetLengzh(};

for | int rCount = 0; nCount < nbength; nCount++ ?
if{ m_strCurPath.3etat { rlount } == '}%\* )
CreateDirectory( n strCurPath.Ieft| nlount + 1 ), NULL J;

!

CreateDirectory( m strCurPath, NULL | ;

CFile m _r¥ile:
LPCSTE lpszPath =m strCurPath;// "c:\\comdata";
SetDurrentCirectery( lpszPath )
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/73N Recx v txt, TR BEGRISCHE EERE, B NEEFS
// BEh#$E, B Rec00. txt RecOl.txt, EFHBNEEREREGEN Reco2  txt .
char buf [20];
for{int j=0;Jj<100;j++)
{

gprintf (buf, "Rec%02d.txt",j);

if( (access{ buf, 0 ]} == -1 )

break;

}

if (1m rFile.Open{buf,CFile: :modeCreate | CFile::modeWrite )}
{
AfxMessageBox { vEIRISFCGRA " ;
return;
}
if ({acceas{buf,0})==-1}
{
AfxMessageBox("failed") ;
return;

}

HEXHIHELS EREFEM
CTime t = CTime::GetCurrentTime() ;

CString str=t.Format ("¥Y fEm H¥d H¥H iFsM 945 Bhr\nmy ;
m_rFile.Write ( {LPCTSTR) 8tr, str.Getlength()};

/R R
m_rFile.Write{(LPCTSTR)m ReceiveData,m ReceiveData.GetLength()):
m_rFile.Flush();

m rFile.Cloge(}; //3HSCH:

BLr=-"COK,";
for{int i=0;1<5;i++}
astr+=buf[i];
gtr+=".txt saved";
m_ctrlSavePath, SetWindowText (str);
SetTimer(2,5000, NULL) ; //{EEMETEREFIFRA
H

TEHEERENEID N 2, FERIEEHEMN OnTimerQR BT M T 4.

void CSCOMMDLg: :OnTimer {UINT nIDEvent)

{

switch {nIDEvent)

{

case 2:
m_ctrlSavePath.SetWindowText (m_strCurPath); //BEHETRER
KillTimer{2); //XHAETE
break;

default:
break;
}

Chialeog: :OnTimer (nIDEvent) ;

}

BE, LFEXE ClassWizard h A M “F” (TR ELHEHNREBL)
IDC_BUTTON DIRBROWSER #0815 W9 i 28 31 OnButtonDirbrowser():
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¢ RIS
vold CSCOMMDLg: :OnButtonDirbrowser (}

/7 TODD: Aadd your control notificaticn handler oede here
static thar displayrame [MAX PATH] :
static <har path[MAX PATH];
LPITEMIDLIST pidlBrowse; // PIDL selected by user
SROWSEINFO bi;
bi. hwndiwner = thiz->m_hiWnd;
oi.p_diRocot = NULL;
bi.pszDisplayName = digplayname;
bi.lpezTitle = *EREEFFEREARM R ;
bi.u1Fiage - BIF EDITBOX ;
bi.1lpfn = NULL;
pidlBrowge=SHBrowseFcrFolder | abi};
iF {pidl2rowse |=NULL)

{

t

Cstring str=path; //EIRE

if (str.IsEmpty(}) return; //UIRSERS G20
m_strCorPath=str; [/ HEGEEEREEENER
UpdateData {FALSE) ;

SHEerPathFromIDList (pidlBrowse, path} ;

542 SFBVPICRERS

FERERE, B SE QRARREHFERACHEE, —RTEHIREH, BREX
EFRERRK, TREMURESH, RETESRITUARL, #, Teia—r3tr. BEH
N IHAY, B ORiEdE. & T UL SRR T

HE, BB ERRMN/DIMHE. & ClassWizard FHRH “HHBREXH"
IDC_BUTTON_FILEBROWSER ¥ /i 5.0 13 RZ i 3 OnButtenFilebrowser():

/ /A RIERT S
void CS00MMD1g: :On3uttonFilebrowser()

{

// TODO: Add your control notification handler code here

LPCSTR lpszPath = "c:%\comdata";

SetCurrentDirectory( lpszPath };

gtatic char BASEP CODE gzFilrerl)] = "AHIHF(*.txt) | *.oxt |FIELHE (> o) |+ )|

CFileDialog FileDlg{ TRUE, NULL, NULL,OFN_HIDEREADCNLY | OFN_OVERWRITEFROMPT,
segFilter J;

FileDlg.w ofn.lpstrin.tialD.r - lpszFath ;
if i FileDLg.CoModal{) ==IDOK )
{

CString strFileName - FileDlc.GetFileName( |;
CString etrFileBxt = FileDlg.GetFileExz( ),
C8zring lpetrName - FilsDlg.GetPathName( );
m_strSendFilePathName=1patrName ;

UpdateData (FALSE) ;

1

B ClassWizard 348 “33% 047 IDC BUTTON_SENDFILE ¥ 1 8545 RE ek
OnButtonSendfile{):



£ 1Bk
void CECOMMD1g: :DmButromSendfile()

{

}

B4, XHHLBEERESETR? ATELET CSerialPort K WM_COMM _
TXEMPTY_DETECTED #§ B k#/l. THFELENENBHLED.

5%, & SCOMMDIg.h F#00 & OF 7T HM0E B WM_COMM_TXEMPTY DETECTED( #
RERZNFEHE ML) N RH S

// TODO: Add your control netification handler code here

CFile fp;
1F {1 (fp.Open | {LPCTSTR)m_strSendFilePathName, JFile: :modeRead) |}

BfxMespageBox ("Open file falled!™);
return;

]

fp.SeekToZnd.{] ;

unsigned long fplength=fp.Getlengthi) ;

m_nFilelength=fplength;

char* fpRuff;

fpBuff-new char [Eplength] ;

fp. SeekToBegin () ;

1£{fp.Read (fpButk, fplength) <1}

{
fp.Cloge(};
reburn;

}

fp.Close () ;

o8tring etrSbatus;
if (m_Port.InitPort{this, m nCom., m_nBaud, m_cParity, m nDatsbits, m nStcpbits,

m_dwComrEvents, fplength))

m_Port.StartMonibeoring();
stritatus.Format ("STATUS: COMY¥d OPENEL, %4, %c,id, 3a" LM_nCom,

m_nBaud,m_cParity,m nbatakits.m nStopbits!;

m_ctrllconDpenoff.SetToon im_hlconRed) ;
m_bSendFile~TRUE;
m_strTempSendFilaPathName=n_strSendFilePatlHame ;
r.ctrlBditSendFile, SetWindowTesxt ("IEZERDE. .. ... "l
JTRIEA, AT ERETRERH
m_ctrlManialSend. Enab” eWirdow (FALSE) ;
m_ctrliutodSend. EnableWindow (FALSE] ;
m ctriSendFile.EnableWindow (FALSE) ;
m_Porc.KWriteToPore { (LPCTSTRI £pButf, fplength) ;

] -

&L58

{
AfxMessageBox ("Failed to send file."};
m_ctrlIconOpencff.atlcon{m hicomOGfr) ;

}

deliete fpRuff;

// Generated meapage map functions
//{ { AFK_MEG{CSCOMMDLG)
afx mgpy LOMG DnPileBendingBEnded (WPARAM wParwm, LPARAN port);

£ aFy,_ Msa
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R, 7E SCOMMDIg, cpp L H#E1T WM_COMM_TXEMPTY DETECTED {8857 :

BEGIN_MESSAGE_MAP {CSCOMMDly, (Dialog!
//{{AFX _M8G_MAP [CSCXMMDLg)
ON_MEJSAGE [WN_COMM _TXEMBTY DETBCTED, OnFilsfending®nded)
// ) JAFYE_MSG MAP

END MESSAGE_MAP()

¥, 1E£ SCOMMDIg. cpp 3L AN A E 4 OnFileSendingEnded () FISEEN .

/AR R RS
LONG CECOMMDlg: : OnFileSerdingErded (WPARAM wParam, LEARAM port)
{
if {m bSendFile}
{
m_ctrliditSendFile.SetWindowText (* AL ") ;//m_strfendFilePathName
TX count+=m_nFilelength;
SetT_war {3, 3000, NULL} ;
C8tring etrlamm;
strTemp . Formakt ("TX: %4, TX_ceunt) ;
m_ctrlTXCcunt . SetWindowText |strTemmp) ;
m kfendFile=FALSE;
}
returh 0;

1
EHRET @ME 3, FEFTE OnTimer() o ¥ 2% & B iy 4L 203G

void CSCOMMDLg: :CGnTimer (UINT nIDEvent}

d

ewiltch (nIDEvent)

{

case 3;

m_ctriManuslSend.EnableWindow {(TRUE) ;

m_ctrliutoSend. EZnableWindow (TRUE! ;
nm_ctrlSendFile.EnableWindow (TRUE! ;
m_strSendFilePathName=m strTerpSendFile>athNams;
m_ctrlEd:-t3erdFile.SetWindowText [m_strSendFilePathName) ;
//m_strsendFilePatkName

KillTimer(3);

if (! {m_ctrifutoSend.GecCTheck () })

{
~f (m Port.InitFort{this, m_nCom, m_nBaud, m <Parity, m nDatabits,
m aStopbits, m dwCommBvents, 512))
|
m_Por:t.StartMonitoring() ;
strstatus . Format ("STATUS: COM¥AOPENZED, ¥d, ¥2, ¥d, #d", m_nCom, m_nBaud,
m _cParity, m nDatabits, m nStopbika) ;
m_ctrlIconCpenoff. setIcon (m_hIccnRed) ;
}

else
{
AfxMessageBox ("Failed to reset send buffer sizeln};
m_ctrlIcomOpennif . Sstlcon{m hZconOff} ;
}
m_ctrlFortStatus.SetWindcwText (strStatual ;
i
break;















void CSCOMMDLlg: :OnButtonHelp ()

{

// TODO: Add your control notification handler code here
/ /B EEB RN RErERERE
TCHAR exeFullPath [MAX PATH] ;
GetModuleFileName (NULL, exeFullPath, MAX PNTH) ;
CString strlpPath;
atrlpPath.Format ("%3", exeFullPath) ;
stripPath.MakeUpper(} ;
gstrlpPath.Replace{*EORHIF v2.2 . EXEn, nn);
ShellExecute(NULL,NULL, T({"help.htm"},NULL, strlpPath, SW_SHOW) ;

i

U ERB&HERYE, BF9EEHS CSCOMMDIg 1L X4 mRIBWT.

// SCOMMDlg.h : header file
r

#include "SerialPort.hn
#include "HyperLink.h"
#include "label.hv

#include "PushPin. h"
#include "AnimateDlgIcon.h"

#if tdefined{AFX SCOMMDLG H 666127AB FEE4 4 OAR_9309_1B3BSSEEDAFC  JNCLUDED )
#define AFX SCOMMDLG H 666127A8 FEE4 40ARA_9309 1 BABS5EEDAFC INCLUDED_

#if _MSC VER = 1000
#pragma once
#endif // MSC VER = 1000

R N R S T VT N AT RV
// CsCOMMD1g dialong

class CS5COMMDlg : public CDialog
{
// Construction
public:
BOOL m_bVisible; /(/FrPREEERLEE BTEATREIE
BOOL m_bStopDispRXData; //REETEHT
Cstring m strTempSendFilePathName; //RiEXHEt{c4
long m nFilelength; //3C#HCH
BOOL m bSendFile; //REFRIECH
HICON m_hIconRed; //SCHTHRINLLTEHRAINE
HICON m_hIconoff; //BAOGHIMIHERENRER
HICON m_hIconGreen;

int m nBaud; / R

int m _nCom; /7RO

char m cParity; //B¥

int m_nbatabits; //848fF

int m nStopbits;  //BEHAr

CSerialPort w_Port; //CSerialPort 35H§

ChAnimateplglcon m_animlcon; //ZIEiMEERE

CSCOMMD1g (CWnd* pParent = NULL); // standard conastructor

// Dialog Data
//{{AFX_DATA (CSCOMMD1g)
enum { IDD = IDD_SCOMM _DIALOG };
CButton m ctrlHelp;
CPushPinButton m_ctrlPushPin;
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CButton m ctrlSendFile;
CEdit m_crrlEditSendFile;
CStakic m etrlTICount;
Cstatic m ctrlPortStatus;
CStakic m _ctriRXCOUNT;
CEALL m_ctriSavePath;
CButter.  m_ctriManualSend;
CHyperLink m_ctriHyperLinkZ;
CButton  m_ctrlClearTXData;
Cstacic  m_ctrlStatic¥FPS;:
CEutton m_ectrlClose;
CEutton m_ctriCounterResel;
CRdit m_ctrlEditSend;
CEALL m_ctrlReceiveData;
TButton w_ectrlfuteClear;
T8tatiz  m_ctrllconOpenoff;
yperLink m_ckr1HypaxrLinkiWw,;
2ComboBox m_StopEita;
DCombo3ox  m; _DataBits;
ClomboSox  m_Parity;

Button m <trliAvtcSend;
CButton wm ctrlHexSend;
CButton m <trlStcpDiap;
CButton m_ctrlOpemPort;
CButten m ctrlHexReceieve;
cComboBox m_Speed;

CComboBox m_Com;

CSkrying m_RecelweData;
Cstring m _BtrSendbata;
Cstring m strCurPath;
Cstring m_strSendFilerathName;
S} 1 RFX_DRTA

// ClassWizard generated virtual function overrides

2/ [{AF%_VIRTUAL (CSCOMMOLy )

protected:

virtual void DobDataExchange (CDataBxchange* pDX) ; // DDX/DDV support
/7 } JAFE_VIRTUAL

/¢ Implementation
protecbed:
int m_nCycleTime;
BOOL, m. | bAuI:cSend,-
int Str2Bex(C3tring str, char *data);
cha> BexChar {char c);
DWORD m_dwlommEvents:
EOQL m_bhOpenPort;
HICON m_hIcon;

// Generated message map functions

/7 { {AFE_MSG (CSCOMT1g}

virtual BOQL OnZnitDialogt):

afx msy LONG OnCommun:cation{WEARAM ch, LPARAM pcrti;
afx mag LONG CmFileSendingBnded (WPARAM wParam, LPARAM port) ;
afx mag void OnSysCommand (UINT nID, LPARAM lPazam};
afx msg void CnPaint(}:

afx msg HCURSOR OnDueryDraglcon();

afx_msg void InButtonC_earRecifreal);

afx_msg vold TnButzmmOpenporti};

afx msg void nButtznStopdiasp(};




F35%E BomABT V22IHE . 167 -
.

afx meg void CnBusbenManualgend(};
afx msg veid CnCheskAutosend(] ;
afx_msg vo.d CrTimer (UINT nIDEwent!:
afx mesg void DrChangeEditCycletime () ;
afx_msg void JnChangeBditSend() ;
afx msg volid OnButionClearrecaserdaf};
afx_msg velid nSelendokComboComselect () ;
afx_msg veid OnSelendokConkoSpeed) ;
afx_mzg veid OnSelendokCormboParity!);
afx _msg void Onfe_endokComboDacabite();
afx mag void OnfelendokCombodtopbits();
afx_meg weid nButtonSavedataly:
afx_msg vaoid CnButtonCirbrowser(});
afx_meg vcid OnFuttonSendfile!:;
afx may vold OnButtonCountreset{);
afx mag void CnButteonlClose() ;
afx_nsg void OnButtonFilebrowser{);
afx_mag vold OnButtonPushpini);
afx rsq woid CnDestroy();
afx meg void OnButtonHelp();
/P IRFX M35
DECZARE MZSShGE MAP!!
i DRTLARE DYNAMIT MAP ()
orivate:
}i
//{{AFX_INSERT_LOCATION}}
// Microsoft Visual C++ will insert additional declarations jmmediately befcre the pravious
line.
fendif .
// 'deZined [AFX_SCOMMDLG 3 666127A8 FEE< 40AA 9303 1B3IBSSEEDAFC_ INCLUDED )
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6.1 PCHIRHBIEIEH R 8250 REMIZIRIE

6.1.1 INS8250 W& fias RILik#FE R

PC MIER FHHBAITEFSHEOBMHR 8250 (RHFFCEBM4) B REMEERE
(UART). EREEX 8250 WERRIAF ST BHEmis 4l 8250. # 6-1-1 4 8250 WL
TN X HER .
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REEEYER TXR 7] IF8H 2F3H 000 0
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MFBHRATLAEH, INS8250 B EHFFRNERM D7, Bl =4GR EEE
A2A1A0, LB HHRBHETIHE. M D7 H 0, FHEROM I 4 hERRERESE
BRRW AFHFFE: JD7H1H, WaRAE 8 REBITRE LSB HE 8 IRy
MSB. D7 i & o0 B U AE 3815 {2 DLAB.

6.1.2 WFeRizE

BT R R SR R EAR 75 22—, T INS8250 ff B4R 5 1.8432MHz fE#E
TS NG SER EXUE A, RN FEROBEERTHN T AR ITERERE T
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BRBEETFEAENEFSED. WMEREESHO L EIFEN 4800bps, NFEAWMT:
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outperth{0x3afh, 0xe0) ; /D7 QLB B 1, ARREHTE
cutportb (0x3£8, 0x18) ;
outportb (OxX3£9, 000 ;
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MSEB.
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610 k! EEMBETREY R Wit e
o 4 MODEM & 454k, 8OOR AT ¥ MODEM RESER

7 6-1-5-2 R EF T UART 1 8250 W 4 A AR Ei 2R, mREFRGRETHHL
¥, EPBIRRFAEFD, BT LI S T A
DER e 0L, BATHTHRERLEAENE, —RRBHMRE, MK
R, AR ERTEFHY, TUNEHIRESFF.

6.1.6 MODEM 31F%

MODEM &4 8 77 8% 5 MODEM RaE#H 381 T UART 5 RS-232C(E MODEM) Al
BEE NEF S E AR RS, EET ST MODEM B4 E 145 E,. MODEM #4848

HEFE B AMES 4 M EEHR{ES RTS . DTR. OUTL- OUT2 A1 4 848 M 5 S DCD .

RI. DSR. CIS.

1. MODEM = 1738
MODEM #4[F AT REWEES, D7~D5EHFE, H238M1% 6-1-8 Fix,
®6-1-8 MODEM B E

D3 = GRRE R, 2NN mss:iliz

D3 G 1R, OUT2 =0, #@ 4% INTRFT HI#HRHd, 305, ML INTRPT #EHR
B, Ek, T Rl N AL KGR | A AN O

D2 wRE 8, OUT1=0

D1 HRE e, RTS =0, 4%, @ UART R R%

Do %48, DTR =0, AN, 8 UART HEDFHR
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2. MODEM REFFHR

MODEM JREFT75 (MSR: MODEM Status Register) A TIRERSHMAGEE. H&
A7 xE Xk 6-1-9 Fik.

%£6-19 MODEM BESEFR

& FENE =X
TN L, ErBERNER
RE MODEM RHIER o A

D7

Dé - o

D5 | MATHARSHRNR % 1 bR e R

D4 = s Tt

D3 o g B 27 0 BERN, COHREYL
MODEM i _ _

D2 | e N ke | HEh 1, FR S RMIE, RIBRAEL

D) ® GEEé ) B 1, #R O BB AR, DSR PREEHR

Do i 1, 2w O WSS, CTS PREBE

4 MODEM REFEBMEM—A4 1, BPEAITSERN DI=1 K, B4
MODEM REZ . FEr. #1047 8250 WFEFFET, EE—HZ, WRHE 4 NMAHIBEEN
RELBP, B—PMREEEETL, WEE~FFly, £F8REFRS, EAMSRH
WA, HABEEE 03 W RMEWESESE TTL. WRITH TE4ET, A DSR
R F0 CTS BT — A EAFAR S AR BEAE M R = sl 8% 1L — IR X2 i .

NFRILEIRESSFR (LSRY —#, REMHKERBEMALN LT RE, R, #&
B - RERERE.

6.2 COMRXTX #2534

237 E—H DOS BT PC LS OB B R ARG, BIERM A s&4il
MU S | ERFEF comrx.cpp. H TZEF LW THRTEN I, XEMNEEHRREREN
EHMINRIEThRE, HEEF®E A commxix.cpp, RIEHITEFIRA.

FORBE—BEATIARASE, MEEEEREEARZENX, HEAZH, &
MMERIBERZEBRETHT, PREBPAFTELTRORE, MRECEEERBEALR,
Mg ERFER. BER 6-1-5 JMERRETHESE LSR #HE X, JD6 % 1,
RIARIEBRORETEFRNBUTERPRBREFY. BETEEERERZA, BEHLU
B IEE KRR IZEEEER.

BHAER 6-1-5 0[5, SERESFFE LSR WEMAMRBEN 5, T coM, g
0x3F8+5. AERMBLBIREFER LSR FI D6 7 R4 1, %Sk, BN, RAXEBEA
FrRcEAE. Eik, TRUOYEFEMLG N RIX K send_char(), —IREE—MNER

/* send char FiEFHAK +/

wold send char (funsigned char unch)

{
while ( {{inp{ Ox3£8 + 5)) & Ox40 ) == 0); //H0x40 85, BIHH De frdtiTHNT

outportb{0x3£8, unch);
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i, fEERFPLMmEENEET TR, TES W LR S,

FELErirddd i iddiredd i ddiridfiiidddtirdddiiiddfsirisiiize
J/COMRXTX.CPP for asyn serial cormunicaticr. [RE/TX]

F/edited by Xione Guabeming and Cong Jianwcl

JITurbo C+43.0 .
FEAFEFFTEdd i idddirddrfiddsriiidfiiidddaiddddp i iiiniidliiiy

FiATFREEREER
void mawn ()

{

ungigned char wrChar;
short bExit Flao=0;

openPerzi{}; //ATH$I

fprintf{stdout, "‘\n\1Ready to Rezeive DATA\nn
*prezs [ESC] to cu.t..,\nyn"};

do {
if ‘kbhit{:)
{
unChar=getchi; ;
/= Look for an ESC key */
switch [uaClar)

{

case 0x1B: f/ESCHIASCITI{HAZ27
bExit Flag = 1; /* Exit program */
]:ll:‘eaa_l-:,T

/Y02 may wart to handle other keys here

}
1£{tbExit Plag)

send_char {unChar}; //RERAGFR
I

unchar = read char(l; //NEFEFEH
12 funChar 1= Jxff)

{
fprinsf {atdout, "%c" ,unChar) ;

} while {!bExit_Flag);

tlosePoxt () //REFED

AR TIR Y 1.3 W, 2 Turbo C++ 3.0 HERBEZFTERAE, 83T comrxtx.exe
ATAT . EEFR LR (R—ait AR 8 1sURETENMSE0) | HEES
AR IF R, BB OFRENRN COM2($E O 2). FEFFE 9600bps. § TEIEAL. 1 ME B2
LA B, R AEPIEA“123456789ABCDEFG”, J5 0% 1T ( A EZERP ),
% EERE, BahRERKA 1000ms.

W 6.2.1 BT, T MS-DOS & O ( Windows 98 M FF 25> F2FES>MS-DOS H 2 Windows
2000 AFEHE>BEF 2K >S8R FA) . 217 comx A LER COM1 (B H 1) Bl
BiE, SADERNBOERBTFRRNEET .

e, 7r@f FEEEA SR, TR, #20EKHTFNERREEBELRED
TIIXEER (EEEEEE MS-DOS FOMBAZA) , mE 621 FiR.
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tdefine COM3 3
#define COM4 4
fdefine COMB 5
#define COME 5
#deZine CCMIBASE 0EFE  /x EHRME com =/
#desine COMXEASE ox2rFs Bt come A/
#deZine COM3BASE Ox3EE /v EHCWE comz «/
H#desine COMARASE OxzES /v EMb coma »/
#define COMSBASE 0x3n8 S+ Mhiooms </
f#idefine COMBRRSE Oxzas  /+ HMuhbcome o/
/-
8250 FRISIERE (uarT) HT 7 -PMEROHEES 10 4 TR,
#6311 8250 HEMER
nER /Y wE COM) COMZ A2ATAD D7
BERRETER RR 0 3F8H 2FBH 000
REpErrE TR D 3F8H 2F3H ) b
il BN ) 1ER 1 3F9H 2F5H 00
Lo 1R 2 3FAH 2FAH 018
SMEHETR LCR 3 3FBH 2FBH 01}
MODEM BT8R MCR 4 3FCH 2FCH 100 >
SERENITR LSR 5 3FDH 2FDH 101
MODEM 4k % #1% MSE ] 3IFEH 2FEH 11§
Y RN EEERR LEB [} 3FSH 2F3E 000
R BN RS MSB | 3F9H 3F9H 001 !
*/
¢*The following is the adress of the registers DLAE status */f
#define TXR 4] /* Tranamit regiscer [WRITE) Q +/
#define RXR 0 /* Recemive register (RRADF 0 * i
#define IER 1 /* Interrupt Enable x */
fdefine TIR 2 /* Interrupt ID x */
fdefine LCR 3 /* Line control x L¥
#def ine MCR 4 /% Moderm control x ./
#dofine LSE S /* Line Status x */
f#defina MSR & /* Modatr Status x )
#define DOLL W] /* Drwigor Latch Low 1 *f
#define DLH 1 /* Diwvisor latch High 1 */

Bit values held in the Line Zontrol Register LCR &H¥EEEA, oW g, 1.3 HitoEw

fir B
3-1 W=5 bits, Qi=¢ bits, 10=7 hits, 11=B bits. SEHESy
2 Stop biks. /
3 O=parity off, leparity om, /Parity Enable=l
L D=paricy odd, l=parity even. /0dd or Evernn select
5 Sticky parity. /
[ S=t break.
2 Toggle pcrt addresses. /l:accoens
L el e T T ey S x/
#define LOR NG SARITY OxGE
#define LCR_EVEN_FARITY oxl18
#define LCR_ODD_PARITY txoa
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Biz values held in tne Tone Status Register (LSE) . ERéIREFTrEd
bit meaning
0 Lata ready.

1 Cver—in error - Data register cverwritten.

2 Par:ty error - bad transmission.

3 Framing error - Ho stop bit was found,

4 Break detect - End to transnission reguested.

5 Transmitter hcolding register ie empry.

|3 Transmitter shift register is empty.

7 Time cut - off line.

=177 -

P o e e mmm e mm—— e mr——— —m————— i mm == e —— * /
#define LSE RCVRDY Q01
#fdefine LSR OVRERR ax02
#define SR PRTYERR 0x24
#define ZBR:FRMEER 0208
#define LIR_BREERE 0x10
fdefire L3R _X¥MTROY Cx20
fdefire LSR YMTRSR Cx40
#defire L3R_T-MEOUT . 0x8o0
F M e e e e ammmme e -
Bit valies held in the Moden Output Control Register (MCR:.
kit meaning
0 Dakta Terminal Ready. Computer ready to go.
. Request To Send. Cowputer warts tc mend data.
2 auxillary ocutpat #2.
k] awdllary output #2. (Note: Tris bit must be
set to allow thne commimicaticns card to send
inzerrupts to che sysbem)
4 URRT cuput looped back as input.
5-7 oL used.
F o o m—m——— o = ———— = = e - e —————————— * l';
#idefine MCR _DTR axCl
#define MCR_RTS D0z
#define MCR_INT =08
/1 ______________________________________________________________ S
Bit walues held in -he Modem Input Staktus Register {MSR}.
hit meaning
C de’ta Clear To Sand.
1 de_ta Data Set Reaady.
2 delta Ring Indicabor.
3 delta Data Carrler Detect.
4 Clear To Send.
5 Cata 3et Ready.
6 Ring Indicator.
7 Cata Carr.ler Detect,
W m et e m———— MM mE— e e mEm e m e a m—————— */
#d=fine MSk CTS 0x10

#dafine MSR DSE =20
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}J* _____________________________________ S fmmm e —————— *
Brt values held in the Interrupt Erable RKegister (IER).
bit meaning
o Irterrupt whenn data received.
1 Irterrupt wher transmitber holding reg. empty.
2 Interrupt wner. data recsption error.
3 Interrupt waer chanoe in modem status register.
4-7 Mot nged.
P L Em A AmEm e mEm—— e m e ———————————— . — — = — — * /
#define TER RX INT ox01
#define IER_TX_INT Gx02
e . A mm L m A S mE .. - - - —— . e — —m e m mmmm e mm e — e ————— *

Bit walues held in the Interrupt IdentiFication Register (IIE!.

it A LTI
2 Inter—apt peading
1-2 Interrupt ID code

J0=Change in modem status register,

JleTransmitter holdirg register empty,

10=Data received,

ll=reception error, or break eacountered.
3-7 Not used.

#defire ITR_MS_IC
#defire TIR RX_ID
¥defire TIR TX IO
#defire ITR_MASK

/*

0x00  // Modem status

Dx0c /) Received data CX,and to read the receive baffer
0xC2 // Transmitter holding register empty

ox07?7 // Gez the low 3 bits of IIR

These are the port addresses of the B2SS Programmakle Interrupt

Controller (PIC).
L] .|f'
#define PIZ8I5% IME
#define PIC8Z58 ICK

/i—

Dx21 /* Interrupt Mask Register port */
Ox20 /* Interrupt Conktrol »oxt */

A7 end of ipterrupt oeeds to be sent bc the Cantrol Port of
the 8250 when a hardware interrapt ends.

.
/
#deiine FICBZ59_ 30T

/*

0x20 /* Bnd Of Interrupt */

The [IMR) tellzs the {PIC) to service an interrupt only if it

is nct masked (FALSE).
A2 RS RI aE L b, EEAEHETE B URErEREixehn S, it ecioa b, RS
HHHAREPE, RTLATSDHEE.

"CoMT TEREN Y W SRR OSSR, [ o SRR O RS DEE.

*/

Hdefine TRQO
#define ThQi
fidef-n= IRQZ
fdefne IRD3
#define IBGS

OxFE
OxFL
OxXFB
(F7
0Xz=F

// coM? 1111 110
// COM? 1111 1101
// coM? 1111 1011
/7 COMz 1111 Q111 /% COM2 */
// COM1 1110 1111 /% COMl =/




#defite IRGS
kdefire IRCE
#defFine IRD7

#define IRJ8

#define IRDS

#define ZRICG
#define TRD11
#define ZRD1Z
#define "ROL3
Hdefine IR14
#define IRQLS

11€1 1111

OxDF [/ 0OM?
0xBF /7 207 1011 1111
Ox7F 7 ooMRP 0111 1111

OxFE /7 CCM? Lill 1110
OxPD SF ComM? L1121 1ip1
CxFB [/ CoM? 1111 1011
txF7 // Comz 1111 2111
CxEF // CoM? 1110 1111
0xDF /7 ComM? 1101 1111
OxBF // Cop? 1011 1111
oxTF /¢ COMP 111 111

fidefine FASLSE 0
#icefine TRUE 1
#cefine EsC 1P f* ASCII Bscape character */

#define ASCII

#3ef<nz NO_ERROR )
#define BUF_OVFL 1
$3efine SBUFSIZ

%define TBUF_LEN
#define CEUF_LEN

ox007F /* Mask ASCII characters #*/

/+ TR No error */7
/+ BAXEH Buffer overfiowed */
512 ¢* Serial buffer size */

// BB Incoming buffer
/)RR Outgoirg butfer

2344
1324

unsigaed int PortBasehddr (6] = {COMLBASE, COMZBASE, COM3BASE, COMABASE, COMSBASE,

COMGBRSE] ;

ff -8 71-9 72-10 93-11 74-12 75-13 76-14 77-15
int Interrupt¥o 6]- { 0(x0C, (xOB, OxO0D, Ox72, 0x73, Ox77};//4,2,9,.0,11,15
int ComirQls]l = { 1eQa, IRQ3. IRQS, IRQ1O0, IRQ-1. IRQLS);

FELLPEFTEET P71 70¢70G8exial By idiiifidltiiidliirediiriiddfidddditiistifitdii?

class GSerialy

int flag;

public:

pri A pa|

wisigned int w_uaPortMo; //HEOS: 0OMI. COM2 etc.
unsigned int m unPortBape; J/ANEHRI: 0xafe, Dx2fs evo.
GSexial {voidi; f/oSkikmEr

~G8erial {(volidl; J/oTHEN

int InitSerialPort{int Pert, int Speed, int Parity, int Bits, int StopBit); /78

void CloseferialPoert (woidl; //7HE0O, EHECSE

int SetDataFormat (int Parity, int Bits, int StopBit):
int SetSpeed{int Speed); //REENSE. HOMAWEs

int SetPortBaseaddr {int Porti; //EIEHCIENH

void Common (void) ; /RSO

void CormDff (void) ; e

/AR, R ENE

int ReadStavesfvoid): [rERDGHLSR
void SendCaar unzigmed char unch}; J/AIEBAFRF

vold SendScring(int nStylen, uwrsigned char +unchBuf); // BT
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void interrupt (*Oldvects) {...}; //'Wiink, MTHERETHaR, FEERIPTRE

vold SetVects(void interrupt{*New Int)({...}}; //BRPEREEFNIFRINE
void ResetVects(void}; //tKEWile@, FFFEHECH S Ok ERG

}:

GSerial.cpp 3CfF5 GSerial 8RR R LIAHT, N —La OB TEET T 4
SR Ak F A

F T i ittt T e *

GSERIAL. CFP
For asynchronous serial port communicaticns
AT pos 8T R LB {E R *
ATTENTICON: Compile this program with Teat Stack Overflow CFF,
fETurbo C++3.0 WiEREE Options/Compiler/Entry $3%H Teat Stack Overflow

#include "GSerial.h"

char inbuf [IBUF_LEN] ; /7 BEEE but fer
char outbuf [OBUF_LEN] ; ¢/ BUEEAR buffer
/RN R

unsigned int startbuf = J;
ungigned int endbuf a;
ungigned int inhead 0;
unsigned int intail = 0;
unsigned int outhead = §;
unsigned int outtail = 0;
7/ ORI
unsigned int PortBase = (;

@Serial::GSerial ()
{
}

GSerial: :-Géerial {1
{
}

/7% EHO LSRARE */
int GSerial: :ReadStatus {void)

{

retum{inp (m_unPortBaze+5) ) ;

}

i BOE—ER o+
void GSerial: :SendChar (unsigned char uncCh)
{
while ((ReadStatus(} & 0x40} == 0);
outportb (m unPortBase,unCh) ;

}

/BRI v/
void GSerial;:SendString{int nStrlen, unsigned char *unChBuf)
{ .

int k=0;

do {
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SendChar (» (unChBuf + ki};
k++;
} while {(k < nStrlen)};

}
/* FAFBTHE RS RS v/

void GSerial::SetVects(void interrupt (*New_Int} (...}}

{
disable(];
Oldvects = getvect (InterruptNo[m_unPortNe-1i]) ;
setvect {InterruptNo [m_unPortNo-11, New Int};
entable{);

}
/ RE g +/

void GSerial::ResetVects(void)

{

}

/BB */
vold GSerial: :ConmOn{veid}

{

setvect (InterruptNo{m_unPortNo-1], OldVects):

int temp;

disable() ;

//temp = inportb(m unPortBase + MCR) | MCR_INT;
//outporth(m_unPortBase + MCR, temp);

cutportb (n_unPortBase + MCR, MCR INT);

//temp = inportb(m unPortBase + MCR)} | MCR DTR | MCR_RTS;
/foutportb (m_unPortBase + MCR, temp};

temp = (inportb{m unPortBase + IER}) | IER RX INT;//|IER TX INT;
outporth (m unPortBase + 1ER, temp};

temp = inportb(PIC8258_IMR) & ComIRQ[m unPortNo-1];
outporth (PIC8259 IMR, temp);

enable(}:

}

/* RO vy
void GSerial: :CommOff (void)
{
int temp;
digable(};
temp = inportb(PIC8255 IMR} | ~ComIRQ[m unPortNo-1];
outportb (PIC8259 IMR, temp);
outportb{m unPortBase + IER, 0);
outportb {m_unPortBase + MCR, 0);

enable();
}
/* RESEOE +
int GSerial::SetPortBasedddr (int Port)
{
if {(Port<l) || (Port=6))
returni-1j;
m_unPortNo = Port;
m_unPortBage = PortBasefddr [m_unPortNo-11;
retumm (0}:
}

/* BRERR v/
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/% Sekting the speed resjuires that the DLAE be set oo *)
irt GSerial::SetSpeediint Speed}
{

char o}

int divisor;

if (Bpeed == O} /* Bvo-d divide by zero *f

return (-1);
elge

divisor = !inkt) [115200L/Speed);
if (m unPorthase == 0}
return {-1);

digavlel) ;
¢ = inportb(m unPortPase + LIR) ;
outportk m_urPortBase + LCR, (o IxEQ)b; /* S=t DLAB 4/

cutporthim unPor-Base + DLL, (divisor & JxCOFF}};
cLutporth Em_-m?ortﬁase + LLHE, (f{diviscr => 8) & (00FF};;
cutportbim imPorcBase + ICR, ) ; /* Reset DLRER %/
erable(};

retuxm (0);

H
O WEER FEER. SR, S +/

int GSeriml::SstDataFcrmat {int 2aritv, int Bitrs, int StopEit)
’

int eetting;

if n unPort3ase == ()
retarr -1} ;
if {Birs < 5 || Bizs » 8)

return -1} ;
if {StopEit != 1 && StopBit != 2)
return (-1} ;
iE (Paritv != LCR_NO_PARITY && Farity !'=LCR QDD PARTTY && Parity != LCR ZIVEN PRRITYI
return (-1} ; B B -
getting = Bita-5;
setting |= [{SbopBiz == 1) ? OxJ0 : Ox04);
setting |= Parity;

disable(] ;

outportb {m unPortBase + LR, seckbirg) ;
enzaklel(l;

return {3);

}
JSixmAEn

void FSerial::CloseferialPort (void)

{

CommofE [t
ResstVectsa(); //ARKETHNE
}

Jr HESleEn: EREUS. MRS v
int @Serjal::IritSerialPort(int Port, int Speed, int 2arity, int Bita, int StopBiti
{

int Elag = 0;

if (SetPorsBageiddr {port))

flag = -1;
if [Se=tSpeed{Speed})
flag = -1;

if iSetDataFormat (Faraty, Bite, StopBit)h?
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flag = -1;
return{flag);

}

/70 APiRRE AR agerial SR A AM

volid interrupt ComIntServi...)

{
int temp;
disable(};
temp = {inportb{PortBase+IIR}) & IIR_MASK; // why interrupt wag
zalled

switch{temp)

{
case 0x00: // modem status changed

inportb(PortBase+M3R); // read in ugelesz char
break;
case 0x02: // WEARRYE (ZHRFHEEGHL, [HIBEERM
if (outhead !'= ocuttail) /7 EBHRERIA

{

outportb (PortBase TR, outbuf [outhead++]); // send the character
if {ocuthead == OBUFWLBN)
outhead=0; // if at endof buffer, reset pointer

}

break;
case 0x04; // & OHEMEBNE AR
inbuf [inhead} = inportb{PortBase+RYR); // HEIFEIAAE

inhead++;
if (inhead == IBUF LEN) // if at end of buffer
inhead=0; // reset pointer
break;
case 0Ox06: // line status has changed
inportb {PortBare+LSR} ; // read in useleas char
break;
default;
break;
}
cutpeortb (PICB258_ICR, PICA258 EOI); // BfErhiEsm
enable(}; // reenable interrupts at the end of the handler

}

[/ RRBB AR gserial KA EY, RREFNFEL S OEETMETH
char ReadChar {(void)

{

char ch;

if (inhead != intail} // there ie a character

{
disable({}: f// disable irgs while getting char
¢h = inbuf[intail++]: // get character from buffer
if (intail == IBUF_LEN} /f if at end of in buffer

intail=0; /! reset pointer

enable(); // re-enable interrupt
return{ch}; // return the char

}

ch = -1;

return{ch) ; // return nothing

}
AT B4 A EF X RE, ££ Turbo C #1 DOS BFEF, BAEX—TBH. EXRBHF,
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BAENX T —1 GSerial Kx% gs, FifA GSerial K ARFWMHLED., T80, EF
PEFREBEE (RETERE), FIFE0. A—THEFEEE OEEE, T S
REAFRE, WITHME DSBS, HRE Esc B HER. BHERE, EEREFZM,
WK B CEALR RFH P RBEEATHRT).

FI1FEE R 7T EFFI I a7 I T I iE I i EiaifE il tis]
main()

{

/e BESMW Ccommnications parameters */

int port = COM1;

int speed = 9600;

int parity = LCR_NO PARITY;
int bits = 8;

int stopbits = 1;

int done = FALSE;

char o

int temp;

int SError=0;
GSerial gs; //EX GSerial HH&

/BT EIBH eserial XA RBFAHLED. TR0
if (lgs.InitSerialPort(port, speed, parity, bits, stopbita})
{
PortBase = PortBasehddr [port-1]; //#E(H0O%HHE: FEIREBRFHFERD
gs.SetVects (ComIntSexv) ; //AEAHNTRSEY R
gs.ComnOn(}; //ATHBO
}

else

SError=2; //WIRBIHTHME, WERERLS. RLBTRHER
//CUTACRRTEN BB L. Rt whiT B

fprintf (stdout, "\nCOM¥d, PortBase=0X%x, IntVect=0X%x\n\n', gs.m unPortNo,
gs.m unPortBase, ComIRQ[gs.m unPortNe-1]};

/ AATEMh &N, BAY Eac BilH
fprintf {(stdout, "TURBO C TERMINAL\n®
"...¥You're now in terminal mode, ©
"press [ESC] to quit...\n\n"};

Fid
LUFA—ATEEUE Q8. MaTCUARBRA TR, MITH S ORISNE
*f
do {
if (kbhit{})
{
¢ = getch();
/* REH Esc 8. WH, DBRHIEEE-/
awitch (c)
{
case ESC:
done = TRUE; /* Exit program */
hreak;
/ FRBE AR AT R AR
}
if (!done)
{
gs.SendChar( c }; //HRTR Esc i, WARISEANFRRIE
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fprintfistdout, "%ct, ) ; /RN, TEEH - BonEEH
} t
¢ = ReadChar(); //EEddngEmnx

1f [ 1= -1} F#'-1' iy the END signal of a string

{
fprirtf{stdout, "§c",c); //TEFR _ETENRINER

}
/7 fErinzf (atdout, 1%4", teatkbenp’ ;
] waile {(!dcne} && {ISBrrer));

gs.CleseSerialPort () ; J/30B0, BiEME
7+ FRREREFREUEHIRL~/

swizch (SError:

{
case WO_ERROR: fprintf (stderr, "\mbye.\n"];

retwmn {Q);

case BUF_CVFL: fprintfistdert, "\nBuffer Cverflow.\n"):
return (99);
casge 2: fprintflatderr, *\n Camnmot init serial port’);
returni2};
defanlt: fprintf (stdery, "\oUnknosm Errcr, SError = ¥d\n",
SErrorl;
return (99};

}

BEMNARTRSE 1.3 WAt —WHA, 7 Tutbe C++ 3.0 PRIZETRFE, BT
GSerial.exe FISIAT 30, EBFROLE (A—&HHERARNE MR ORRRTEANE O,
BERAER—ETEA ST , BAER REEFE P, R0 %EN cCoM(H
F 2). #EE3 9600bps. 8 MEHEAr, 1 A4MEbAr. ERERR, Ha g AEhiEA
“123456789ABCDEFG”, JEIN#1T (HBRFIESEIE) , % L AZI%E, B EAEY
1000ms.

W 6.3.1 ATR, ITH MS-DOS O (Windows 98 MM D BFEIMS-DOS
Windows2000 M D> BT D> S S EARF) , 3297 GSerial RATLIFE S COM1 (8O 1)
BHRERE, S FEINSORRBFERRMNEET . [N, A EEEEA - BER,
FUER, £R 0 REITHRUEERETEER TRERH (EEEERTE MS-DOS &0
BHERAFET) .






#define SEUFSIZ 512 /% Serial busfer size *J
#dsfine IEUF LEK 2048 /7 HABWE Incoming buffer
#detine DEUF_LEN 124 /) BBAEME Cutgoing buifer

unsigned int PortBaseAddr[6]= COMIRASE, COMSBEASE, COMIBASE, COMABASE, COMSRASE,
CCMEBASE } ;

// T0-8 71-% 72-10 73-11 74-12 75-13 76-14 77-15
int Interruptio[6]= { Ox0C, Ox0B, Ox0D, 0Ox7Z, Ox73, Ox77};//4,3.5,10,11,15
int ComIEQ[E] = { IRQ4, IRQ2, IRQS, IRCLG, IRQL1l, IRQ15};

ATFHFETRIERFEH, RITEERmRBISE.

FEAS-
RFRLRTA. ERARMRONTEN L, EZreng. ERd AR 1

T, ZEZRM COMI Ri%Z:, COM2 EIZT/ME, ErAaRR b, HEE=REERE
%85 COML. COML WBIE B RERR L. W FERE. ®RELFEHSOERIEEE,
e O 1 RIZACOMLTXIHRH, B A[COMLRXHFH,

TSR, 5E—FHARNE, HTiEMB0FFEAREACHTR, BIMWA

T—" %% COMPORT_VAR, Ul X5 ORKNZER comport] A comport2.

BREAU EBHEEIEL, AEAROEXT N PHREETF. S54 ComintServ_

comport] A ComintServ_comport2, B & B & X — i W@ X g 3 ReadChar_comport]
F1 ReadChar_comport2. H k8w M%E B AL T RSP, GSerialh X4 T2

%, G E—FHHRA.

S3EERIAL . CPPE
Ecited by Gopnc jianwel http://www.gywzech.com
For asynchroncus aerial port communications
EHT pos FETRE D NERRE SHLEHER
ATTENTION: Ctmpile this program with Test Stack Cverflcw OFF.
£ Turba Ce+3. 0 WEEIRER Opcions/Comp’ ler /Entry FEH Test Stack Overflow

Finelods "GSSeriszl hY

struct COMPORT VAR[
char inbuf [IBUF_LEN] ; // in buffer
char outhuf OBJF LEN] ; // out buff=r
unsigned int  startbuf ;
unsigned int  endkbuf
ansigned int  Infwead
unsignad int  ntail
unegigned int outhead ;
ungigned int ouckail
unsigned int PortBase ;

IE:

;TR SR covpoRT VAR R, HEAHNEY TR
COM=0RT VAR comportl, comporsZ;

PETRIIT T i ity idsifi/aserial #yriesriis
GSerial::GSerial () {]
GSerial:: -GSerial (3 {}
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Fix EHU LSRARE =
inkt GEerial::R=adStabus (void)

’ returliinp {n. un®srtBage+s) ) ;

FARD. S = 1
void GSexrial::SendChar (uneigned char unCh)
{
wkile ({ReadStatus{) & Ox40) == 0):
outpertk {m unfortBase, unch};

}
i+ REITRER vy

wold ZEerial: SendString (int nStrlen, unsigned ohar *unChBuf)

{
inz k=0:
do f
SendChar (* [uaCTBuf + k)i
k++;

] wnile {{k < nStxlen});

}
I FOAFRPNAR, PRS-y

void GSerial::fetVecta{void incerrupt (*New Int)(...))
{
disable () ;
CldVests = getvect {InterruptHo [m_unPortMo-1]1) ;
setvest {Inteyruptiio (m unPortio-1), Wew Inc);
erable();
]

A EEPEER «/
void GSerial::ResetVects fvoid)
setvec: {InterruptNo {n._unPortNe-1], OldVects);

}

FRTHED */

vold eSerial . CommOn(void)

{
int temp;
dizeblel) ;
fi = inporch(m unPcrtBase + MOIR) | MCR_INT:
Jfoutporeh (m unPcrtBase + MOR, temp);
outpertb{m_inPortEase + MCR, MCR INT};
/ftemp = inportb(m unPortBase + MCR) | MCK_DTR | MCR ATS;
ffoukportb (m unPortBase + MCR, temp);
temp = [inpcrtb{m unPortBase + IER)} | IER RX INT;//|iER_TX_INT;
outportblm urPortBase + 1ER, templ;
terp = inportb(PIC8255_IMR) & CorlR]im unPortWo-17;
cutporth{PIC8259 IMR, —emp):
enabl=(};

t

S RHEIELE »y
void GGerial: «CommOlE (vood)

{

int cenp:



digaklel};

% 6% DOS T Turbo C 3 0 HRAZ A F) 34 GSerial %

temp = wnperth (PIC8255_IMR | ~ComIRQIm unPortie-1i

catoort {FICa8259 1MR, temph;
cutportbi{m unPortBase + IER, C):
outportb(m unPortBase + MCR, C);

enable (] ;
i
/r TEHOF &/ -
int GSarial::SetPortBasesddr(int Port)
{
ifl{Pcrt<l) || (Port=6}}
return(-1);
m_unPcrtWo = Port;
m_unPortBase - PortRBaseddr[m unPort¥e-1] ;
return {0 ;
}
Iv BRPIEE o/
/* Settiog the speed requirea that the DLABR be sez on. */

int GSerial::Set3peed{int Speed)

{

}

/r ARBATEE, AL, PR, B A/

clkar c:

int divisor;

if (Speed =< 0}
return [-1};

elze

/* mvoid divide by zero */

divimor = (intl (1152X0L/Speed];

if {n_unPort3ase == ()
return {-1);

dissble{};

c = inporth(m unPortBzae + LCR);
LR, [c } 0xB8D)); /% Set DLAB v/
[divigor & OXODDFF)] :

tidivisor »>» 8) & OXJOFF));

outportp (m unPcritBase
cutports (m_unPortBase
cutport> (m_unPortBase
outporth (m_unPartBase
enabled) ;

return (0);

+
+
+
+

LLL,
DLH,
LR,

al;

/* Resck DLAR */

int @Serial::SetDataFormat {int Pariky, int Bits, int StopBik)

{

inz setting;
if (m_unPortBass == 1)
return (-1};

if (Pite <« & | Bits > #)

return {-1);

if (StopBik != 1 && StopBit (= 2]

return {-1);

if (Parity (= KCR_MNO_FARITY && Parity {= LCR ODD_PARITY && Parlcy 1= LCR_EVEN PARITY)

raturn {-1}:
sattios = Bits-5;

getting | = {{(StopBit == 1) ? Ox00

setbing = Parity;

disable () ;

s Ox04);

outporthi{nm_inPortBase + LCR, wmettingd;

enable () ;



recurn 03 ;

3

J/RMERL
void @gserial: iCloseSerialbert (void)
{
Commofe ] -
ResetVects(}; //iREDEEE
1

/= FRkB L. BEH O, BdE </
int GSerial::InitSerialPort (int Fert, int Speed, int Parity, int Bota, int StopBif)
(
ing Ilsg = 3J;
if [SetPort3aseAddr (Por:})
flag = ~1;
if SetSpeed(Speed)}
flac = -1;
if (SetDataFormati{Parity. Eits, StopBit))
Zlac = -1;
return (Flag) ;

FLIIIEFIGFEIIL 700007778001 01 (R 17177071/ IR GRREdiiadIifisddriiiiisif

FELEREFRELEE 30T L R AL rEidd e COMLS S f 1T ird dddiid s 7ii gl dpiddidiriiitifeiss
vwoid interrupt ComIntServ_corportl{...}

{

int tewp;
digabkle()};
tenpr = (inpor:h(comportl.PortBase+IIRl} & IIR_MASK; // why interrupt was called
switchizemp)
i
case IXC0: [/ mocdem status changed
nmortb{comportl . Por-Base+MSR) ;  // read in useless char
break;

case 0x02: [/ Reguest To Send char
if {comportl,outhead |= compurtl.outtail} // there's a char bo send
{
outocrth{comportl. PortBase+TXR, comport ), oukbuf [comportil.cathead++] ) ;
5/ send the character

if J{eomportl.outhaad == OBUF_LEN)
comportl.outhead=0; /7 if at endofbuffer, reset poincer

)
break;

case UxDa: }/ character ready to b2 read in
/Finouf [inhead++] = inportbim unPortEase+RXR) :
// Tead character into inbuffer
comportl. inbuf jcorportl.inhead] = ingortb{comportl.PortBase+REXR} ;

// read chraracter into ‘nbuffer

cotnportl, inhead-+;
if leomportl, inhead == IBUF_LEN) /¢ 1f at ernd of buffer

comportl, inhead=C; // weset pointer
break;
cage 0x06: /f line status haz changed
inportb{comporkl. PortBase+LSR) ; f/ read in useless char
break:

default;
bieak:;



cutportb{F1C8259_TCR, PICE2S: ECI); // Signal end of hardware irternupt
enablei; /{ reenanle -nterrupts at the end of the handler

!

Jscom BB 1 iRk
cltar eadChar cowportl(void)

{

char ch;

if (oomportl.infead != comportl.inkaill /f chere is z character

{
disable(); /¢ disable irgs while getting char
ch = comgortl.inbuf [comportl.inkail++]; // gec character from buffer
if (comportl.intazl == IBJF _LEN) Z/ if at end of -n kuffer

comportl.intail=>; // reset poinkter

enable(); [/ re-enable nterrupt
returnich); /f retarn ths char

¥

ct. = -4;

retu-n(ch) : // return nothing

¥
Ay

PG T Ed i rddddj i OCMIBRD fP i f 7 fdd i i i i d i b it iiiidfiifidiiiiiiiicy
FOLLFEEdd i e i ddd s i iddd irOO F i dd i iddrjiiddiifiddiitiddiriidiiiddds?iidifss
woid interrupt ComintServ compork2(. ..}

int temp;

digable{};

zemp = (inporthicomport2.FortBage+ IR)) & IIR MASK; // why interruopt was called

switch(cenp!

{

cage 0x00: // modem status changed
inportb (comports . PortBase+MSR, ; // read in useless char

break;
case 0x02: )/ Request To Send char
if (comport2.outhead )= comport2.outtail) /) -here's a char to =zend

I
L

sutporth (comport 2. FortBase+THR, compor £2 .outbuf [comport2 . ouchead++1 } ¢
// mend the charscter
if [comport2.outhsad == CBUF_LEN)
comport2 . outhead-0; // if at endof buffer, rese: pointer
i
break;
zage 0x04: [/ character ready to he read in
{finbuf [Lnheady+] = igporthic_unortBaas+RXRS ;
/7 read character into inbuffer
compart2. inbuf [ecmport2. inhead) = inportk |compcrt2. PortBase+RXR) ;
// read character inte intuffer
comport? . inhead+s ;
if (ocmport2.inhead == IBUF_LEN) // if at end of buffer

comportz. inhead=0; [/ reset pointer
break;
case 0xJ6: // line status has changed
inporthcomport2 . PortBase+LSR) ; /¢ read in useless char
break;
default:
break;
}
outportk (PICBZSY_ITR, PICA255 EOIl; // Signal end of havdware intervapt

enzble(] ; /¥ reenable inzerrupte at the end of tae handler
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}

Js/come B0z iRENEE
char ReadChar corportz [void)
t

char c=h;

if [cowport2.inhead = zcmportZ.intail) // there ‘s a character

{
disablef); // diseble irgs while getting charc
ch = comport2.inbuf [composb2.intail+-]; ;¥ get character from buffer
if (comport2.intail == IBUF LENI Fif if at end of in buffer

ooupork2.incail-p; /¢ reset pointer

enable ) ; // re-enable interrupt
recuwrnich) ; Ff return the char

}

ch = -1;

return(ck) ; /7 return nothing

1
T

LT AFEER . BAMEI ISP ESHMIT TGRL, REELEGE8E, S% 5
A OFDRE SR BN, &UHSWRE)HIE.

Pl

main ()

/* Ve E «/
7 rcoM

comportl.startbuf =0; comportl . endbuf  =0:
comgortl.irhead =3; comportl, intail =0;
conportl onthead =0; comportl.oubtall =0;
comportl.FortBase =0;

4 o0z
compcrt2.atartbnf =0; conport2 . endbuf =0
comport2.inhead =0; comport2,intail =0;
comocrt2. cuthead =0; oomport2.ouctail =0;
comcHsrtl . PortBase =0;

7/ LB
int port = JCM1:
int speecd = S&0Q;
int parity = LCR NO PARITY:
int Dbi:se = 8;
int stopkits = 1;

int done = FARLEE: //80ERELS
char ©;

int temp;

int SErrcr«0; /RS

cSerial gsCOMI, gaCoM2; //EXF-GSerial HE

/7 com1, UL
if [!gsCOML.InitSerialPork(port, speed, parity. kits, stopbita))
{
compcrtl.PcrtBase = PovtBasedddr{port-1] ;
gl , SebVects (ComlnkServ oomporkl) ;
gaCoMl . ComrOn () ;
}
else
BError=2;



JSHIERE coMz. BRI 2
port = COMz; [J/edmE

% 6% DOS SIETE Turbo C # 12 BAL R M % B GSerial £

if (lgsfMZ. InitSerialPor: (port, speed, parity, bits, stopb-ta))

comportz, PortBase = PortEaseRddr port-1];
gsC0M2 . SetVacts (ComIntSsrv_comporkt2) ;

geCoM2 . Cormn () ;
1
elze
EError=2;

FOATEDS M HERE B hiin B, SRR T FEARIRET IR
fprintf (stdoukt, "\nCOM$d, 2ortRBase=0X%x, IntvVect=0Kix\n\o",

gaCOML .. unPor tNo, gaCoM1 .o_un2ortBass, ComIRG (gs0MI m unPoriNeG-L17 ;

fprintfiatdout, "\nCOM%d, PortBase=C0X%¥x, IntVect=-0X%x\n\no",

guCOM2 . m unportNo,geCOM2 .m unPortBass, ComIRD [geCOMs . m anPortNe-10 ) ;

fprint ffatdout. "Fow we are ready to go: ‘\n'\n"); /RS T READY!

f:’ﬁmﬁﬁﬁs mjﬁ)\%‘?ﬁ. @E'EI Egc mtﬂs

do {
if tkbhiti)}
{
c = getch{);
/* BEE Bsc §iry
switch [l
{

caee ESC;

HALFRMM comn &%

done - TRUZ; /* BHEFBRxiz program v/

break;
/ (X BRI A
}

Af (Vdone) //ASBHMHEATRM con &EE] oo

{
gaCoMl , SendChar{ < | ;

Zprints (stdout, "inl\n [CGML:

}
}

¢ = ReadChar_comporti{); //COM1

%] : ®cy\n".c);

B KPR E TR

if (e l= -1} Jf7-1" is the ENDP signal of a string

{

]
delay(50); /IR FEWE

fprincf {(stdouk, * [COM1:RX] : $c\n', o) //COML WM EMERTERR L

e = ReadChar compcrtz(); //CoM2 BN R PRTHIGE
if {o 1= -1} f/1-1'" i= the EXD signal of a string

{
fprintf (stdout, # [COM2 ; RX] :

$o\n®,cl; S/ /oo BN F A EREER L

gsOOM2. BendChar { ¢ }; //CoM2 RN =FFRISH &

fprintf {stdou=, » {COM2 :THI :
b

v while {(!done) &k (l&Rr=ox));

P AT RN

gsCoMil . CloseSe-ialPort {}; //xH&EO2
gsCOMZ , CloseSerialPort (); //RA®EO2

sT\n". o) ; S/ERE LR REERE
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6.5 % HBORIEPCHLES J1ih 8250A ] 4R 12 PRI HI 28 aY
2kl

FH A PCHF RS PE (IRQS~IRQIS) WIET. W ¥Rk 8259 W RiEr- #hfeH|
SRR R SRR, S5 T Turbo CHERSHY 8259 FIdAL BRI R KRB EFER . §
NELR L EON, EXHEHTYE,. BRIEMNEHMER PCL04 =3 £ E O,
PCI04 5 IBM PC £3#EK., HET 22N T SEERE{FH.

7 1BM PC K H A ZENLF, i CPU #) NMI (GEE#A I FIPE 4 8259A ?%Ethﬁ
BHBGR, ARFERT 16 HdG, BB RmE 6.5.1 Bix.

z
|
g

W SBVA
REEREEARs
BRBEEE
§ 5

—

E

it etal
11
2222
2219

i

w3 SO

st
8222
SERE
=

— IRQI4 ﬂgﬂﬁl
o= I'Rgl!i 5

6.5.1 PCHIE#FET5 R

Pi A 8259A HIREE MW EEEEIGEH, 5 CPUMERBATE. T—EBHERIMNE,

M APENERES INT 53 A8 IRQ2 43 I1BM PC AL R BS A M TR REEN S SE
IRQ10. IRQL1. IRQ12 FMIRQILS, Xikrh#fi{s SHTE 82594 M b, 8250A Mi¥H FplE
BRHXFM, BT IR 25 PCREH T4 kIR R ASIZ FEL, 2511 55 PC HLF 8259A
w4 i 28 B SR TR AR L S RN 4b B R R SRR Y.

IBM PC 15 H 8259A BHEK 16 HF I EMEM T R EEFEEN. 54 RQU~
IRQ7 4+ 5% B 0SH~0FH, M A & IRQ8~IRQLS 497 pE 70H~77H, T A s G
22 ICR Fch KGR R & 7248 TMR ) 0 Ak 409029 20H F1 21H, M ETHI R4 77 88 O HERE 2+ 3
# AOH # A1H.

HETHIA L TR, HAE R IRQO~IRQT7 i, NG Rk & R dT AR i,
RS EED, RS, B -IKhFERS 4 EOL i &M A IRQ7T~IRQLS5 &
SR, BREEM R TR AR RIT RN A D B, BRI E AP IRQ2, HEH
BTERSFRF P, TS e, BERFMK EOI @, SMEEARNERITRFERHS. F
&L IRQL F)FTE LA P 3R - 12 77 B 6 tH Turbo C ANFIBHR B .
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B~ rEEr oldvect DL ERMTHHE, =B ig#iEF ser_program()
R, ARH T AR S Aok RS R ICR BT RiE A S EOL.

void interrupt(*oldvect)(...}; //BRBETEHARIEFEH
vold interrupt ser procram(...)

{
{... ...} /IR EER S
outpor=b (0xad, 0x20) ; //FRAH ICK B EOT 4
catportn{Cx20, 0x20); //RIEAH ICR % EO &%
]

R WS L . ESCIRAE TRQLI APy dhtk 73H AR Eh W ME, REH S O i
RSFEFFAOMIER A, FRRITHER IRQ2 FIMA IRQIL-

vold Interrupt Enable({woid)
{ inz temmp;
[oee o} /BB GRS
o.dvect = getvecot {0x73); FAREREE R
setvect [0x73,mer_program}; ;/ENPHFBREEFADORHE
temp = inportb{dx21) & 0xFB;/ 4TH-EH 1RO2
sutportk {0x21, temn);
temp - inportbloxdl) & 0uxF7://HIFFAA IRQL1
ourparth (0xal, temp) .
}

W, AESICEEFXAN RPN E R,

vold Tnterrupk_Disable woid)
f irt temp;
setveck (0x73, oldvect): /KN EBEHETEE

temp = inportik(0x21} | ~ {JxFB} ; //EH IrQz
outportk {0x21, temp);
temp = irportb{MxAl) | - {OxFT) ;//FME IRQ1L

outporsbh (0xAl, temp);
1.
]

LI AR SS  T s b Fieh SR IRB 2P b B A D BIRAE. 254 6.4 FWHERF, RIGET
PGSt DOS lERA T RIS &8 DEHEF, TRMFRESRE, |TLEAADT.



FTEHOEGH PRI RG] SEE
LB 13

[MARE]

FBOEEEFT, A4 EHEEHE AT DR At AT TRELE?

EEFETAETRETE DEREFEE D LR EERA M A 5T EAZEMA
FHREESE, o0 T ABREINEIEPEEENE SRR, RFEERIET AR
FHAGHEENZHFEALER, FERERNEFERAFTERRX— RN, HEXA
K, SBERLIHFEPHERENZREERET.

B8 AR N R EEWHA S BN REHN B TR R A
&I FRE, E-ANNBEHEPRDSR, TWHSEOHRURE RERER. HRAR
NHERETE B EFNBEHN. IRAA OB mekid, RENELI AR
Wi %, BEOTAREBIREARANEE D RIVIBEOBEE, URERSER
MR R LSRR, R,

REERULAFTANBLAE LA BBEDN, UERSIELENE, REEdE
PP R R S ERE SR M.

71 EEHNES

711 it 2R B

FEEHFTEFEEARNEELMRBESEMFHNEFDBNEER, BMRERER
RENEEFRLTSIEHXAAA: AT AFEEHEFH?

BAETDNRED, KERRZRAEDHBERE, FERTEFFED, AftnaD
BABEE, EToAMAEEENEEEPREETANGE, PRRMNEZED ZHEEM W
fFabE, BRI FXLR, EXEELFTEFEERPRUAIEEY, BREHNGFERLERE
BB ITIBEHEN BIFAE.

EREHHVEBRD, BEUERENREHRAFEEEETAEFRES, MARER
HEMNFAANENLEEE, RFRALER, REAEFRWHIT4HE, 25, BExR
TG T R A e R RIZHEE. IR EEREAANY TR R R
MR LA

THEBEMNFH—4 GPS (Global Positioning System, £ERER F4) BB E
TERFEHAN AERLEGFEPEHEHE A,
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KATREE ZER R A E . LR GPGGA BIEAP HK e X MR L 7-1-1

7.
F7-1-1 — GAGGA BB B RHEA
3] & # B i8R
i 2B 1D $GPGGA GGA HHLFFE
2 UTC B fa] 033744 hhmmss
3 gy 2444.5241] dddmm.mmmin
4 Fa/dEERIBR N N=north ;: S—=south
5 21 12100.1536 dddmm.mmmm
] iR gt T 3] E=east ; W=west
7 E g 1 0=KEf: 1= SPS#A: 2-
W47 DGPS, SPS B=
8 Kifr DR ¥ 10 00-12
9 HDOP 0.8 XK
10 Wi 133.4 3
11 b g A T A A M *
12 WGSsd K HEmER o
13 WGS-84 ke £ 5> 8 £
14 i GPS EiEm o A HH PR G
15 EE T ID @R A A
16 Fi s fir *1F

THT ] REUHBIRERE R, RIERER RN EHSE S PR ERR:
A6%6 24 FE 46,5241 5r. FU4E 121 2 00.1536 4. FMJBIBIA 3 37 3 4B, NUTER
10 LA R H AT EF A AR

TE A KA AR R 77 4 UM ) B B Ak A A B AR P B Bl XA AT AR —
RS, H— I LARSEXHF I BOREAT SR B SRR, RR R R RN
FEHEG B BGEEXUT R i 2e, WOr S RIXHEN L 2 REE.

WEFARTAER, SXESDEEHE GHBREN-—&) PhtaBRMAI
B N ERZE AR,

7.1.2 SR EEH P E IR

& OH P RROBERIP, — R BRI o o] 8 v A R R ] b 2 8
BAMEEOPRBHCOHNER, ERFHNELARERNTX—EHH. SHEPEH0EE
HRARAKRER, BF LA RS NEEEL.

(1) HFWELHREL. SLEMBEROTHAN —MIEATHARNEERE, Bl
7T MBI BB R B R TRk, A A BREEBIRCE T, ALHEEEES L
BLEE. AAFRUAFHNTERER, KRR D HMABELAN, TURE
SIRRAL.

(2> R RHIRELATAR. FiFEEK, RERTHEIECHKE. X
KEERE, BROFARERCRFRSANEEAETEN. AEk—H, SRFFLAE
HAHTERFER, ZHFERERATRAEBIERAN, TUHhE3REEH.

(3) REPEANZBPLE. N TREAENOHEES, BEKETUFRLE, B
WUELKEEPRG e EE X BT RETRNSIEM, Wnmg R ahmiiEE
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BiEH. Ay ERETRRKES, St ABRKniigaR & 8%,

(4) —BPEETEIRETES. ROBEFEREDN (ANBEAER DERETH
BRI, EHFBIARE, WL SEEETH —PRHE, B ARl HaRR R 0,
Bl ARZEENESE, HmEHETRSIK™ENER.

(5) ETRENEEENEAELRMARTERS . BT REKE &R LXE, HF
BEZFFEEANIE, SZELED LT, UETEREATLRPEERE, HFEATET
LR =3+ & =0

(6) BHRALUE, RRBMNE. HHREERE, FENIEK, BARERE
HIRHIR, #HXAERRERATAFASREE, B, WREREEEHR REUSRE
EHSORREE. E TERAHSEREHEER P, K30 — SRR

LA EJL s R BRIER SR P EIhet N5 R, BERIEEN, RELENEREY
Wi, XGRS R EEL EA MBI, Bk, TEXRREE .

7.1.3  TER Dalfs JUAEs BIG R P 2R

FEHLMHAPEDE S, HREHEEERTERE, WL oA SET UL R,
FHR 2R NMEA-0183 TEIEFH HBAMYN, B8 TEL. 2. BB, BT, THESK
B ARFESHE, WEREESHE, BHEQNKEEI, KBTRMMTE LS,
XEERBHFREESRAEEMN; ﬁ%ﬂﬁﬁﬂxéTﬁﬁﬁm%¢T%§ﬂm%ﬁﬁ&
Hib e, GEEERBthERET.

BEERFRTE, TR R AR ERFHUMET RSEAE, mAHS
DR FE T ARSI, WETLLH ASCH FHA B R BHELL ASCI /5 28R,
FH 2 WEFE, S2EATA#EHIAKET, B, VXL e, sEARgER
WAREL B, HE 246 WA FRE4, TESSDEN, W 246 BE—A PR
AEERT R AN K, MREREH —MER.

VLER R RENF, BRNENSES, ~EHPEERTHEE. TEHL1ME
B, AL PR E TR R HEE PN

1. NMEA-0183 A EHN

X B BrLLEER NMEA-0183 LE0E F MUGHT A, BREISE g
P, Ll D&ER GPS i hMEZEHW, —8& NMEA &S5 (ASCH 27
WA

sxay, D, @, @, --*1yhcCR~LF>

Hp.

> % Bk

POXOXX: BE, BARTINERH, RE—ENEX
> O BETE, NOUFHEHE, HAETRAEDL

> @ HIRPE, WOCESHECE, BRARHRAFL

> G WETR, EFEBHRRT, BARTATE
» e
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y = ig%! ﬁ}ﬁﬁ
. ES, BE
<CR>: []EizkﬁfﬁU$$
<LF>: BATHE4IT
hihg: $S*Z I ST 2RI (Checksum), BHEME, 0B by %
Byte 1252, h 5 4 R E, h BRIT4 MRBA. BRREMAE, BERE
ASCII 29F, THSHE C BT ERFR X8R a8 8n.

B 2R sir B EKE OO, D@.E, - (GEERES F* BEHEFN
strlen, A Af BB EUF A BHE R BB AN
it ki
char oc, hl, @2;

cc = strld];

for (k = 1; k < skrien; k++ |
oz *= Bbx (k] : . e =%

hz = ¢ & D0 f ;
hl = (oc == &} & Gx0f;

¥V VY vy

if (hl < 10) 778 h, ¥y asc11 T
hL += 'qQ';

elege
hl += &' - 10;

if h2 < 20 £ B B asc1T TR
h2 += 'q';:

alase

h2 += *A* - 13;

JEFE Byte RBAEER A T UL ASCIL 24 (TRRMFH) BoRtik, B4 58

RETHEREES.
NMEA-0183 A F X LI EH GPS B BiE R{EALE, XBAEZER,

2. HEEEXBERY
EXREFHNTURERERMS, ATRATERNE BEBRILEER. fa
RPN —BHAREFRNGERIRAE, METEEEENENHERT.

TEAY—AE 4 N TERAER DN, Bk, SHERE P EIES SIS B
£9 MITRME. 32 FHUBEREN—NEXEDN 120km/h M EEZHE.

Bl — A R L R MR R AR SR L LR R RN & B — 2 A T,
HERM B 74D A1, K= M2WHERey 0, 2, BETABENNEN SR
AT LUNE— A B A () MEEY, BN TERRFEY, HE&MA 0. R 7
MERMH=APHNRRE. FTH2AGNERTH.

a H—FN: BB (BT746D k1, BRERY, H2WERA 0 P 6 g s
NATFFRRE, | ForTt, 0RK: B0 E S W U432 fiRE, REEHLE.

B Eeir B EX Y IEFT IEXER ETEA
AL F% 1 RE %2 R 32 Fh oMk

| AR | o f®x 0L 00000, 00021, 00OLD. ..., 11111183 32 PSRk

3 ) & L ERFE

b BTN BTN 0, akE W, KRBy FRRE, 1 F55F, oEX.
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W7 Her B 44 Fafy W24 Bf ol
A4 Tk s Pk I 4 RE FxX3RE LELE T HxT7THRE T2 8 ks H*E9RE
0 Ry | 0FX 0fHEFRX 0fLk 0fiE*k 0% IREX 0fRR
2--7H | LET 1 {&RF 1 HLEF | feEH 1 fLRFF 1 LRI | f{LRF

¢ BT BIMN0, BRESE- TH.BEAE - EEME, EEEREHT kmh,
BORIEEE R 120km/h, HTHE 0~7 TR ROBAMEN 127, THLER. GE&, W
RAT 127 9%, BTSN 7IREE, BRER T ERE#EEER.)

B Bofl | ®s5{x | Bafx | #34 EEEXT | # 4 | Bof
XS AR

0FTESE - | BFTLEER: 0000000, 0000001, ..., 1111000 &RM 0~120 FIAE

FH

d BN EFAHESEREY, BT7R050, RAEE—FV, 574804
AFHIERBR 8 0~6 £0) MERMBET “FEl” SR, BN FS LR
EHH.

ARAREDUNE FAILUES, 4 AFHERTARKER, MAEMATER. £
KT, TLURE A CHRENIGHITY .

EEFR LIRS, ETLE B R ERNEFD, EH LR B BBET TR
Bk, HESKITERET a7, REGERE R R WA IR R AR, 3
ARFEFEB S F — R A BEERRF b b EHR 6, R0 1] 248 o b BB 15 s
AT ERFREFHBBATAFEHN, FERONELR G EEHEM DRSS HE
7.

72 BOBEHEOLESERIZEE

BEHUES DREHETHEN, RAMTHEEIEC, 05N MEREREDHY
XEHHAT “ITA”, B TR MU B B MRIE B “iRa”, L B oEEY
HEER

EEFY, SEEERAEN —ATER LBk — G, MEREINE SRR
A . £ VC EFS, S48 08WEHH - R— U E SRR S TEEEE (2
RV LI R PRATRE), SB4RIE R &0 SHAMERY, MERF
BORUATARE, HWRENG (8) X, NE—AFM, BHANEREERIR, BEGKR
FH, WEBEABIHTRBTE, F5REBNRRMERE, UHZER, Wk EERE
FBEARERN, TURMERN. FREMOKEL, NEKES K", KE—EHm
ME HEIR SR

THEKEPIEFRALE 7.1 WHOFH OB AL, #4554 CSerialPort B LB KK
BERF. BFECRNISNT.
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7.2 4RSS

EREAHENEONE—SHEN L (MBRERASS0, THEFAMENR, £FE
HEH EETRF RERFE. ANEER, BIHERSROMESERER—MERS,
BEFTEAAER —6 1 Lisfy, BaTbFmEaHEN LA T, EFERMIAad “RiE
NMEA ¥iE6" #4, AP0 1 E¥E— 1 NEMA BEHBEROEER, ElEakE
FIPASTRE 7.1 i “ %8 g @ SURE Y.

NMEA FiERBEHNNT:

S DS DEETDEENH KM hic CR><LF>

K,

> § Bk, HFH.

> OOODEEO®EQ: HH“MAg S XBEHICH 9 AFeRE, mTH 1. U
BRFAX 1VRERTF, A0, WRFEFXORERX: BF, 0% 1 MERRFX9
REHTFF, H 0 MFERK.

P QD: FIrEMEIEFES, ERSEEN 0~31, R 32 MIERE, A8 28 7Y,
2, a0k R.

> 09 ={rEEEEE, EREERN 0120, RREEME.

> % B8, BE,

> <CR>: FHEEHITT.

»  <LP>: BATEI%F.
ATERBARERAL L, BREEHHFx 2 IR s AITFRE, HFFoREy
X, frERERN 20, ERMEBEY 110 kovh, NHKABEEE N

$01001000020110% hhelR><LF>

MO EMESE, MHANEERTOE, ¥RERrERFRAEL, 3 THEM,
HERFSITET, MERSNEEES SRR, HE 7.1 WK “ME QR GESHI #
BT, BASHZRESHRO1, $0 1 HAEES, BEr-EE.

FTRA-KEEHRES, EAREERERT AN, BASHEIERES, £l
EaFa, WARSTRMERF, TEETXRNEEESREEE (AFESDm TCPAP
MEEEER), FR “FEEEK” 7.

722 SRS

FHREAF AL 2.2 WAsStOE R b# T, wREFERERTLEEF, B
BB AR EE Sk IR S Ik, AT EEE 22 WP L HEETHE. &%
F, BREGRERNEFHETHEE SerialPortTest. L T HBEITRE.

(1) BYVERFIHE LSRR MBNS

B E SRS D 2 BEEIEEEREE, ARSTRRTITNARRE. ELRARERF
FRFEET 2 MESOEE A, HEEERMBINE CH BN RECH R Res &, W& 7.2.4
et
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Cage B
m_ctrlSta-iclconSs, SezIconim_hIconRed) :
hreak;

case 9:

m _ctrliftaticlconis. SetIcon(m _hlconRed) -
breax;

default:
kreak;

1

else  //BERAFSHIRSE

swibch unSwticn) |

cags 1.
m_ctrigStaticIconsl.SetIconm hlcenOff) ;
oreak;

cage 2+
m_ctrlztat:cliconsSz,.SetIcon{m hIconQif};
Dreak:

case 3;
m ctristaticIoonS3.Setlcon{m hIconOZf) ;
hresk:

case 4:
m ctriStaticIoonid . SetIcon(m_hIzenQff) ;
break;

case S:
m_ctrlScaticloon$s.SetIeonim hIcar0£I}
breask;

case B:
n_ctrlStaticIconss.SstIconin_hIconOff);
break;

cage 7:
r ckrlstaticreons?, Setlcon (m_h”conDEf) ;
break;

case 8;
m_ctrlStaticIconsSs. SsebIcon{n_hlconcff:;
kreak;

case 9;
m cirlStaticlconSs,SetIcon{m kTconTff; ;
kreak;

defzulz:
break;

}
THASEHE TEFELERENRS:

£ RS TR R OIRAEE
BOLL CSerialPortTestClyg: -SetSwikchStabus (UINT unSwitch)
{
BIOL bStatus-FALSE;
switch (unSwitch) {
Jage 1:
bSzatus = m ctrlChec«<Switchl.GetCheck{);
break; N
cage 2
bstatus = m_ctrlCheckswitch2.GetCheck(};
break;
cage 3:



}
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bSzatus = m_ctrlCheckSwitcn3.GetTheck();

break;
Case 4:
bStatus
break;
oage 5;
b3tatus
break;
cage B3
hStatua
break;
case T:
hStatus
breax;
cage B:
L8ta-us
kreax;
cage §:
k2tatus
break;
default:
break;
b

ES

r_ctrlCheckSwitchd .GetCheck({) ;

m_ctrlCheckSwitchs.GetCheck(};

m_ctrlifheckswitchs.GetChecki] ;

m_ctrlfheckSwitch?.GetChecki:;

m_ctrlCheckSwitchs . GetCheck () ;

m ctrlCheckSwitche,3etCheck i) ;

recurn bStatus;

(3) AbEE & S|
ERFPMAT —AN8RMT, BEN S OHRHEETARE. &EHM CSerialPortTestDlg 354
HHEAZER m_bSerialPortOpened?, AFHIEFEH M 2 BREHH, FHEBWEREDE L%
{5 B % FALSE; BP0 A CSerialPort 23 & m_SerialPort2, H TH DA & 39 E 5] 614.
BFERFPHRTTEE0. REOSHIEARE, FUBEN 2 M TR TERITIFhE

D_‘;__.-}D

- CBerialPocrt m SerialFort;
CSerialPort m_Ser:alFort2;
BOOL m_bEer:alPortOpered;
BOOL nm_bpSerial PortCpeneds;

UINT m_unFort;
UINT m_unFortl;

& #E IDC_COMBO_COMPORT2 AN ¥I4A18 , WT LLFE CSerialPortTestDlg:: OnlnitDialog()
n_ckrlComboComPort 2, SetCurdel (L1, //#HFRAESO 2

REA TR D 27 RnAEHENRE CSerialPortTestDlg::OnButtonOpen2(}, Fitf:
XA A [ F CLASSWIZARD HFiFm. XRBHTF:

void CSerialPor-TeatDlg: :OnButtonOpenz () .

{

//CSerai Port e, 01
//CSerailPort 350&, &0 2
JAEEE0 L BEETH
SAEERO 2 BRESTHF
/JiiFgBO.mausg
/rEFREU 2RO

// TODO: Add your control potification handler code here
int rPort-m_ctrlComboComPort:.GetCursel{)+1; //R/EBMNT
LZ{m _SerialPort2.InitPort{this, aFort, 3600, 'N' ,8,1,EV RXFLAG | EV_BRXCHAR,512)1

{

m_SerialPor:2.StartMonitoring();
m_bSerial FortCpened?=TRUE;
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m_unPort=nPort; //ICRIATFMNEOS
]
e.gz

{
AfxMessageBox (H RIHLERIFE EHq

m_tSerial Por-Opened2=FALSE;

}

GetDlgltem (IDC BITTON OFEN2}-»EnableWindow(!m sSerialFortOpened2) ;
GetDlglten (IDC_BUTTON CLOSEZ2) - »PFnableWindow (m oBerialPortOpered2) ;

}
FE, OuButionOpen2QHHARERRZIT AR OE, TUEHERBMENA—TEE.

m unPort=nPor:s;.
BAHRSENTEN RGN RSB0 2”7 ARG RMESE, ABnT.

void CSerialPortTestllc: :OnPuttonClasel ()
4/ TODO: Add your control notification handler code here
m_SerialPort2.ClosePort () ;//FABU2
T _bSerialPortCpened2=FALSE;
GatDlgltem (ZDC_BUTTON OPEN2Z) —>EnableWindow(!m bSerialPortOpensd?) ;
GetDlgltem(IDC EUTTON CLOSEZ}-»EnableWirdow{m bSerialPortOpenedz) ;

!

(4) NMEA Bl RiEtHE
THERHST AL EERISEIE T . BB — M BAR S5 B NMEA-0183 T4
BiEHHESITAAEYE (XTHES BV IEATELERF).

/TR R T AL MER B {FEMLEL
void CBerialPortTestDlg: :SendNMEAData (CStrirg &strData)
{
char cheackeum-0,cr=13,1n=10;
char cl.c2; /721 ¥ Bype #5{E
for(int iaf;l<scelata.letLengthi!;i++)
checksum = checksum™strDakalil ;
c2=checksar & 0wDF; cl={{checksum »>> 4} & Dx0F;
if {cl < 10} cl+= :0'; elme ol +~ "A' - 10;
if (£2 < 10} cB+4= "0'; elpe 2 += 'A' - 10;
CString gtriMEAData;
/i Bk, BRI EREE TR
striM=ADatas='5"'+ strData +"*"'4ol+c240r+in;
AT IATRT RN, £E T TRReEn
m_SerialPort.WriteTcPort { (LPCTSTR] scxNMEAData)
m_strEditZendMsqg . Format ("RIEFAEAEEY: vev, atrHNMEADatal ;
UpdateData {FALSE] ; //TRAERTFREH F B 2igmwdsi

ARERARM “ K& NMEA 5B ¥ OnButtonSend B tH N AR, RBWT:

void C8erialPortTestDls: : Orn3uttonsSerdl(}

{

/4 TODD: Add your control notification kandler code hexre
1% (Im_bSeriallortOpened) //HAEBOZEH
{

AfxMessageBox (* £ OBHI[F) ;

raturn;
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(6) BOFMABREPTMBE S RIZLE

ERODREEFLBREE, TSELEMERNT.

> B2 %K NMEA #EGMNER. HEL. RRFETRR, WAERIFER, K
R REREIMRESY S A RMESTHITRE, ExCRENERHK;
BREER 7.1 “EE R GEERLT TaFRIENE.

> BODERESO2 ZERN “FREEERFMI e, AHEEELEEFE
T, (R HERIE S HE B R TR E

FE: BTHIZE OS], FECRIEENHERM I R0ENHE.

TR O A 3 R AN

bdefine CR OXOD  //[HEE
#define LF OKOA  //¥T
LONG CSerialPorxtTestDlg: :OnComm (WPARAM ch, LPARAM port}
{

static char checksum=0, checksuml=0;

atatic int oocuntl=0;//, count2-0, count2=0;

atatic unsigned char buf[z0];

static char cl,c2; SV RFREE Eyte B
ptatic int flag;  //HTEEEENRT
ptatic int twoflag-(;

if iport == m_unPort}
{
ifich=127) /RTAREFN
{
countl=0; //iGREN R T
buf [countl] =ch;
checkoumli- ch-128; //FFREH-MCRRHE

else

Courtl++;
buf {countl] =ch;
chaecksuml = chaeckeuml”ch;
if (countl==31 //EIERGFIERKG2TERTE
{
if fchecksuml) /B

{
m_strEditReceiveMag - "HlErlHisE
TpdateData {FRLSE) ;

}

elge

{
CS5cring sktr;
unsigned char * temp=(unsigned char*)buf;
m_strEditReceiveMag ="HalE A EEHNEY R ",
foriint LeQ;icd;i++}
{
gby . Formal ["%02X *,+*(buf+i));
m_strEditReceiveMsg += stx;
!
UpdateData (FALIE) ;
'
i€ {countias) /B b

countl=0;
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t

if {port==m unPortz} /0 2 PELE
{

m_strPortRIData? += (char)ch;

switch{zh)

(

case '5':
checksum=0; { / THEHH Checkshim
flag=0;
breax;

case 'vv: //TIRCEREH. TREH 2T EHENY Byme SEET
flag=2.;
pd=checksum & ax0E; cle{{checksum >» 4] & {x05);
if el « 10} cl+= '0'; elae ol += 'A* - 10Q;
if (g2 = 10V c2+= '0'; elae c2 += *A' - 10;
break;

case CR: /FESUWENE, EHLHER
break:

case TF: //HBANBE— Y
m_etrPortRXDataZ.Emptyi) ;
bresk:
default:
if(flags0) //HE. REAERRE! G flagd T o
{
m:_atrlhecksum? += chi
if (flag==1}
{
CString strCheck«"":
strfheck. Forma= ("§ckc" ol 22);
if (strCheck I=m_strChecksum2)
{ F R B IER, VRS

m_sbrPortREDatal .Empty(};
)

else /ARt ERGEE ST
{
CBtring atrSwitchSetLata;
strow_tchifetData = m _strPortREDatal Mid{l, 9} ;
fT BRI
Zori{int i=0;i<9;i++]
{
if isrrSwitchSetData.mid(i, 1] =="1"
SetSwitchstatus (i+1, TRUE; ;
elae
SetSwitchStakus (i+1. FALSE) ;

1

F AT TR SRR

CString stxTemp;

strlemp = m_strPortRXDatal . Micd (10,5} ;

char *temp=(char+*) | |LPCTSTR)strTemp) ;

char thuf[4];

thuf [0] =temp [0] ; thuf [1]-temn[1]; EtEuf[2])-C;

m unEditPosition2 = atod(tbuf); //BELERSEE
tbuZ 0] =tenp (2] ; thufll)=temp[3];

thuf (2] =temp[4]; Ebuf[3]-0;

o unEditVelocity? = atod (tbuf}; //@IUEEE

J iR AR T

n_strEditDisphata2 - "ERKEE nvEA FHED: "+ m_strPortRyDataz;



}

£ TS S - A A SGEE bRy v MEE T

unsicned char ucChaxr[4];

JEET

uwcChar [0)=0x20; //HEPBEMNE1

if (strowitchSe-Data.Midif,1}=="10} s/ A2 1ikk

aeChar[0] |- 0x40; f701co 020¢
else '

ucChar [0] &= OxBF; 47101z 1111
if (skrSwischSetData, Midi{l,1y=="1") // HXzRE

ucChar (0] |= Ox20: /7021¢ 0020
else

ucChar]D] &= DxDF; F71101 13111
if{m_unEdizPositionz>31) SR B R

m unBditPositior2=31;
ucChar [0] &= (xED; //BEFEWAEs fEo
ucChar [¢) += M unBditPositicn2; /B LER
ucChar {3] = ucChar[c]; //EFHTERELE
IR
unsignad char ucTemp=0x40;
for{i=0; 1<7; i++)
1
if{striwitchSetData . Mid{2+1i,1)=="1"}
ucChexr[l] = ueTemn;
else
uChar (1] &= (~ucTerp} ;
1eTemp »>= 1;
' .
/BT T WL B R, AREERE-TRER 0
uchar 1] &= Ox7F;
ucthar[3] "= ucChar(l]; //i-RRE{E
ISR
if{m unEditVelocity2s120}
m unEditVelocity2=120;
ucChar [2] « m_unEditVelocityZ;
ucChar?3] “= ucthar(2]; //HIRERE
;o BEIEAT
veChay [3) &= Ox7F;
F AR I SR SRR R Rt &
if{m_bSerialPortOpened2)
m_EerialPort2.WriteToFort fucChar, 4) ;
J R AR ETR
CStripg ertrlempl;
strTemp= _TI"REMREL: o,
for{int j=0;J<d;j++}
{
strTempl . Formak {r0x%02X", acChax[3]) ;
strTemp += ®#trTempl + ", ";
1

m_strEditDispDataZ += strTemp:

UrdateData(FALSE) ;

m_strChecksum2. Brpty () ;

!
i e Gl Flag-2, KRk 1 BhiE. TARSEEEREFIMERTEE m_strthecksun,

flag--;

}

alps

checksum=chec<gum™cn; // X Zlag<=0 Bf, HHHERE

Lreas;



return 0;

¥

(7) HibEEAREHRYN
BFRET T, BNKZERE CSerialPortTestDlg 33 o, FEAEMHEEL P RN

Ak, HEREH OninitDialog(yH 44 T #1854k 2k .
CSerialPortTestDlg 2k AT

¢/ terialPortTestDlg.k : header file

#include "SerialPorz.k' //HENICSerailFort HPFSIrit

class CSerialPortTestDlg : public (Dialog

r

[}

JJ Comszruction

rublic:
vcid SendWMEAD:ta {SString &strData}
8300L GetSw.tchStatus (UTHT unSwitch)
void SetSwlitchStatas {UCNT inSwtich, BOCL bStatus};
HICCN m_hIconRed; //FISTITEHRACIT EIRGIR
HICON w_hIcomdff;  //FAXMFRHERERUN

.y m

CSerialPert m_SerialFort; //CSerailPort %RHE, FO1

CSerialPort m SerialPort2; //CSerailPort A&, F0O2

BOCL m bSerialFortOoened; //Af&$0 - AETH

BOUL m_bSerialRortOpened?; // 47&$0 2 BETH

UINT m unPort; /SRR 1 R DS

UINT m_unPort2; JRFERO 20808

CSkring m strPortRxData; //ATRFED 1 BIFAER

CSkring m_strPortR¥Data2; //RITHZFED 2 WRIRAELE

CString m_strChecksum2; //FTHO 2 S8k BEE(E

CSeria’PortTestDlg [CWncd* pParent = NULL); /; standard conacructor
// Dialog Data

/¢ {|{AFX_DATA CSerialPortTearDlg)

enum { IDD = IDD_SERIALPORTTEST DIALOG };

CScatic m _cbrlstatielconSl;

CSzatic m ctxlStabicIconSEZ;

CStatic m _ckylStaticIconS3;

C8tatic wm_ctriStaticIconsS4;

CStatic m ctrlstaticIconsSt;

C8tatic m _ctrlstariclcoaBe;

CStatic ™ _ctrlsStaticlconB7;

CStatic m_crriStacicIconSH;

C8tatic m ctrlstacicIconSy;

CButten  m_ctrlCheckSwitchl;

CButben m_ctrlcheckSwitch2;

CButtor. m ctricCheckSwitchl;

CButtor. m ctrlCheckSwitchd;

CButtem m_ctrlCheckSwitchS;

CButtsm m otricChecxSwikcns;

CButton  m_ctrlCheckSwitch?;

CButton  m ctrlCheckSwitchB;

CRutton m_ctrlCheckSwitchS;

CComboBox r,_ctrlCombolomPort;

CComboBox m_ctrlComboCamPort ;

Cetring m strEditReceiveMsy;

SString w_strEditSend¥ag:

DINT m_unEditPosition;
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UINT m_unEditVelocity;
UINT m_unEditVelocity2;
UINT m_unBditPosition2;

C5tring

m_strEditDispDatal;

//} }AFX_DATA

// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL(CSerialPortTestDlg}
protected:

virtual

vold DoDataBExchange {CDataBxchange* pbhX) ; // DDE/DDV support

//}}AFX_VIRTUAL

// Implementation

protected:

HICON m_hIccn;
// Generated message map functions
//{{AFX_MS8G(CSerialPortTestDlg)

virtual
afx msg
afx msg
afx msg
afx mag
afx_meg
afx_mag
afx meg
afx_msg
afx msg

BOOL OnlInitDialog{);

void OnSysCommand (UINT nID, LPARAM 1Param) ;
void OnPaint();

HCURSCOR OnpueryDragIcon();

LONG OnComm (WPARAM ch, LPARAM port):

void OnButtonOpen();

void OnButtonClose() ;

void OmButtonSend();

void OnButtonCpen2 () ;

void CnButtonClose2() ;

//}}AFX MsSG
DECLARE_MESSAGE_MAP (}

b

#endif

// !defined {AFX SERIALFORTTESTDLG H _556B3D0§_5375_11D8_870F_00E04C3F78CA__ INCLUDED )

FEFAE R,

X BBAT T AL .

CSerialPortTestDly: :CSerialPortTestDlg (CWnd* pParent /*=NULL*/}
: Dialog(CSerialPortTestDlg:; IDD, pParent)

{

//{{AFX_DATA_INIT{CSerialPortTestDlg)
m_strEditReceiveMsg = _T{"");
m_strEditSendMsg = _T{"");

m_unBditPosition
m unBEditVelocity

0;
o;

m_unBEditVelocity2 = 0;

m unEditPosition2 = 0;
m_etrEditDispDataz - _T("");
//}}AFX_DATA_INIT

// Hcte that LoadTcon does not require a subsequent DestroyIcon in Wini2

m_hIcon

= AfxGetApp(}->LoadIcon(IDR_MAINFRAME) ;

m_bSerialPortOpened-FALSE; //¥ithha: ®10 1 &H/ITHT
m_bSerialPortOpenedz=FALSE; //¥ifiifié: &0z \HITH
m_unPort=1;

m_unPort2=2;

m_strPortRXDataz2="";

m_strChecksum2-="";

}

FE2 R 3 OnlnitDialog()+ M HI¥T A A3 T AE:
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BCOL CSerialPortTestDig: :nrnitPialogl)

{

Jj/ TOCO: Add extra inikizlization here
m_ctrlComboComPort . SetOursel {0); //WENEES T 1
m_ctrlCorboComPorts . SebCursel (1) ; // MWL :

U FEaGARRE “VFSRL " . “XHBsU” Bfaiadn ek

GetDlgltem (IDC_BUTTCON OPEN) - >ErableWindow (!m_bserialPortOpened) :
GetDlgltem{II BUTTCH CLCSE! ->EnableWindow (m bSerial 2prtOpened) ;
GetDlgItem(ILC BUTTON_ OPEN2: -s>Enablefindow (Im_bSerialPcriOpaned2);
GetDlgltem(ITC BUTTGN CLCSE2) ->EnableWindowim bSerialBertOpened2;);

/1 ENER
m_hZconfed - AfxGetApr|)-»LcadlooniIDI_ICON EED) -
m_hIcondff = AfxGetApp{) ->Ioadlcon {IDI_ICON_OJFF) :

return TRUE; // returm TRUE unlesg you set the focus bto a control

PR, BFAEERERET . BITUTRMNEERT .

7.23 FFENIA

WHRATEN LSRR D, AMUEF —ATESL AR, FU, REFETEN LS
BETIHEF. B, B8R NE CERFAERILXED. RESTERF. BFEiriERn
& 7.2.6 Fim. ERBIAS 0 1 %EE COMIL, B0 2 %78 COM2, FRAFTFEO, RERB
FE1IPRIAF RS HEERE L, HBEETCH 22, EFERED 68, Bir“ Rk NMEA
SEa” A, THHMANFOREREAESTEL, MA. FENEEELSHEE—
B, ZEANREEPRER THREMEEER. XRHEER RN,






HRE TR B

[ FRE]

BEAMS PCHL (EFRAHZED SR OERF AYRELER, BEEEBENRE
%, FERBEEHBEAVRE (EFEFHRS) WRHERT, LUEFESRRH D
RTHRAYS PCHRBMETLE. £ ANRELFERBAN 8051 RFIGAIERE, HFEHC51
EEHE, BFE Kel CS1 V0 L RAHEHHREPHEFRIES, BEFE AR5 PCHL
BT

BAYLS PC HUERER . PCHEDEFASHR 5EBHA SIS ORFR—HM,
ARFER ZHOEN ERERG DT # T3 RRFEA. LR REE R AL RRFS
..

AEF 8.1 WA FHF S8 OE XA TRIERR, HRRENET S EFE
B, CLR AR Keil C51 3884 €51 ROEFHRIFRGEEE, 82 R CSI MR L
PlLE C L pizER, NRFMEESH I T 3.

8.1 BERIBOBHRAZRE CS1IEEFHA

BHPLRAAED, MR, TS, ERAET RS ¥ AERELg
ITHEER &, DRKRIIGES, 2, BTFHIEFTENERLEaEITRE, Bril
—fER TEEDERFFRMEEE PC HRE, EHREINEEEES PCHLE, BEPC
PLEBTHIEAE, ROREAE S ANR . PCHN B HRSEE—H EMAREN
EHENEHRSE, HESHTEERFAFEORMRER. KAl MCS-51 2 HHL# PC
PR, MR HIE RS RERERE RN A B R M R AR RS
.

S.1.1 AR AL PLE R EEE B

ATETHENEE TRSRTEMTEANERTE THRANIEGRE B2
A~ B MEEE SRR RER R, HEWERWE 81.1 fir. £RXMRET, HEH
BREAEEERERGN TR, KEEdERhErBhErtisk. AETTERER
HEHEENRE. BERENEERS, SSBC000HE, BA/DFFEEAER, 22
MIBREFHFEREER 0 FERE). BFET RS-232 £IT AREH PC L.







8.1.2 C51ESEMEFRANT

C51 & — et MCS-51 BRFI BN HMBRAFR TR, &7k MCS-51 BFRSHIR&
MIEE. CSLRIERAEPFIA CESRITRAANBMT THFE, FAEERITHRES
FRAFVNAZERBENEESE. SRS, BRabHo5En. BFurEd, m
BHEEE, AR #TEMOBEEYZE. KEFNRETERIKSE. MET ABEHA
T8 CEFNB T FA TICHMIBSHISE: —FH, ERESEERE REHRE, i
&, B, ERFARYTEHEH M, ERED, B—FHH, REESHHER. T4HMER
SHEGTLEAEE. BIHRVTHRESSIERCREAEMFAINRE, ATTH
EPROM Ef E°PROM. ZE—RUHAT. B CS1HMBERARNHARRETABRFETEEN
FRiENEPER. FIF CSI FERAVES, METLMFERE TESI D, wAFESH
3l o G = T g [

1. C51 EREMIRITAHE

CESTREGRIFNERSGH. EATEREER R, C3L4AT CIEEHENE, Hit,
Ebr CSl B KERFE R AN AT 554:
T.Etla:.n..l
inti,3; fx SEBIZEEEAR 4/
Funel (b ;/+  THREEHHE 1%/
Eanc2(};/+ DIEEEHEIE 2+
f‘.mc:-l (1:/+ ThEEERMURSE a+/

» LCHEFIHE, 83t E T —#H5 MCS-51 R FITFEHH 8L 4 1051 H.
1052.H %, ZEXERERH0EH, —AR A MCS-51 ZM &8 AHpASThie &R
EWOD#TIEE, BREETRTENNYER, HFEHFARERHEFR.

» Eman SMEEEHRTENERTE, MEHNAEEMEFEE ANER IR EER
E2REET, BHRTE—HARGTH - SHRERNTRE, AT REEEF
B AT — SR b T,

> C51 HE ANSE SR C B signedchar/unsignedchar. sipnedint/unsignedin, float. double
TR, TR TAFHM bit. sfr Bi{LXT 8051 FFHINAEFERAIT R, TR
HENEHARE, TEXANSERSH, RECHTRTE.

o MRS EARFHEERN, HFEEERNFEELE SR T RIS FMER
R,

4 TINY —2RZTRHAR[FTEENMA KB 24X (data)
4 SMALL—2¥ & /T BRA T HEI I P BT X (data & idata)
4 LARGE—Z¥ % HH4 B HE M ME R #6& X (xdata)
4 BANKED—# 28X AT A S % 77 %X (xdata)
MR C5L R B APEFER, MEiREs SPESZEMENERNEF KO IEAE LM%
I Flln. M h 2031 REFERFHHERMFAZHANLER VG, BRRENE
B ERBAN LED Zort, TR TEN LARGE B,
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2. £ Co1 FRBRNFARNBRY

(1) BERNARTHSREE.

LGRS, T EARRERERS, HENERFAEFN&ZE “AFEABY
BT, BN T CREFES SIS E  ER, FERAHRERMS S, RE
FIBH =% extem Bl A

(2) % .XCL 3

- EAFELXCL SRR ISR 5 Hh 3 5 2 SRR R B B XCL 305, AT LI E RE¥E CPU
A SR RAM FrEGHhaE. B RPREE RAM Hihh. BRI GH AR Ao
B VI RAM fiidhihbl, BOEBEPIEFREZHT. BB R B ElrE Ha B, WE SR
BIEEF MAP PR LIRINES TR RREE ROM & RAM Favthht, MATLL
EPEREARKBE R, -

(3 £ CHEAFE ELERRIA VO K, DUTESARRFEEREFER,

#hy, printf BEELAGE A B0, BAEMEAESR, FE S EHEITEN,
HERFTCHES. MBS ENEITE S A g, TRE C51, B8R E T UL E A printf
REFHBRZLTH T

f* [EEOR printf SWEHSITEWL ~/
#include fiosl.h

#define Tpupza [ (char*)0x0180000} /+ SEXNMAUTHWISEHHRDO «/
static wold low level puk(char c)

do{}
while (Pl.6==1); /*«HBEITIPHREHICRE +/
Tpup24 =C; /* =P EEPRG

(45 C51 fRVFgmiRE X h Wi 5T 5 M b & 7 e 4H w0 B H), o7 Bl 3 A o i
FRF, HEREEPHAHE.

HETRA AMR R, F C51REESET hAFRENEEA N, EHMNEEE
®HER, Wnphal € SN PID RAETRRERZEY, BFETRRA, LEDEWNER
T RERFXREBSAME, AREFLHERTABRSMHRBEHNRENOERAHRE
H. RILEHE SRR, BWRAER M, EFREREMEP. XH SR, B
EEMBRSEI, FERTHESE. it R,

8.13 F% CS1 A H|28 Keil C51 uVision2 Bl N RFDIE

Keil C51 uVision? T REIA P MCS-51 BHET A, SHEE. HiFNERES
EET—6. FAEEEHFPLM, LHF C E5HEREH. eRRETE AR VC BIAE
oA, REARKGFHSESA, ERREE. SHPEAFBOERBANTIEE. EHik, 8
ZFR 51 NAMTRIFREEM AN EFEH 8 A Keil C51 uVision? F R 5 FAERE. B
WLEIRIRE, Keil CS1 B —MENLAVREE, Ea RS F KB BERE R, N FH2s
KREBT, EHERAE, BHEXTRREBLAACKTEN LB, e
FRME LA DIRE &,

T BT, FI Keli C51 7.0 pREGFE DR AMNET, B WEFRIRE 62,
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1E(RT && r full)
{
rt_buf (r_in] =SBUF;
RI=0;
1f (rt_buf [r in] ==0x24}
{
r_full-l;
SBUF=tx_buf [t_out];
t empty=0;

}
SRR, MRS, RERIERIRE, JHERIE/
r_in=++r_in;
}
elge if(TI && t_empty)
{
TI=0;
t_out=++t_out;
SBUF=rt_buf [t_out]:
if{t_out==r in}
t _empty=1;
/*t_out=r_in MIEET, WRIEFIRE t_empty+/

!
mairnl)

{
uchar a:
o REERETL THETFHR 2, HEECY oxtaH +/
: TMOD=0%20 ;
TL1=0xfd;
TH1=0xfd;
SCON=-0xS0; //9F 11.0592MHz T, RESBITOENRS ss00, HAL
PCON=0xDO;
IE=0x10;
TR1=1;
EA=1;
r in=t out=0;
t_empty=1;
r full=0;
for(;;)

/ FAHRAES AR TRE R

}
}

822 FTHI—

WEHN: B1FY, MSBH 1, HF 1 L&, F2 53, MSBXA 0, hELE-F
Hibradi, HERE, BE-MEHIWLNFENE 7 LB BRI,

R TSR DRRBFREZRESE 95102025, #Hi# Lk 16 #HlkiE, Bl
HEE b 16 3 B, MBRERE—-KKEWER 95102025, RPHRERETL.

J /R AR HL col R OER (rhEE) FOBnREIRE, ATRURERA 51 B LA R
/AR, BRAREBSRALERDN, EAREFYMREAY

#include <reg51.h>

#include <string.hs
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Y3efine INBUF LEY 24 //¥0RKE
uwsigned char inbufl [INBUF_LEHNI ;
uazignesd char checksun, countl;

bit read_flag=0;

vold tnit_serialcowmivo.d}

{
ECON = Ox50: //SCON: gerail mede 1, 8-kit UART, enable ucvr
TMOD |= 0x20; JATMOD: timer 1, mode 2, 8-bit reload
PCON |= Ox30; FFEWED=1
TH1 = OxP4; //Baud;: 4000 fosc=11.0532MHz
1B |= ox%0; //Bngble Serial Interript
TRl = _; 4/ timer 1 man
/i TI=1;

F{ AR LE—

woid send_phar_:cm[unsigned ctar zh}

{
SEUF=ch;
while (TT==0) ;
TE=0;

)
/B ORE— MR, scrlen XFEREIE

void send string comluisigned char *str.ungigned int strien)
t
unsigned int x=C;
do
[
gend_cher _comi*i(skr + kl};
k++1
} while(k « strlen);

P ARE ek ST )
vold perial () intsrrapt 4 using 3
{
LE(RI)
{
ansignad char ch;
RT = 0;
ch=3BUF;
if {ch»127)
{
count3=0;
inbufl {counkd] =¢h;
checksums= ch-128;
H
elae
{
count 3++;
irbusl [coun=3]ach;
checksum "= oh;
if ¢ [count3=={INBUF LEM-1)} && {lchecksumt )
{
read flag=1; /;/MREOBRABIEEE] INBUF_LEN 1,



/1 BAgEnE. FENMREGLE

}
/7 ERF

main{}

{
init serialcomm{}; //¥IG{L®B0

while(l)

{
if (read flag) //MBEBSERRLEL, SSRPEARLDES
{
read flag=0; //BEREHE 0
send string com{inbufl, INBUF LEN};
v
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NPort 5410 ¥l NPort 54301 4 RS-422/485 il .
PS-427. Tx+, T, Bx+, Bx-, GRD
RS-485 (4 £8): Tx+, Tx-, Rx+, Rx-, GND
RS-485 (2 #;). Data+, Data-, GND 4}
FTRGEERSHES D —B. K31 None, Bven, Odd, Space, Mark; £r4E5: 5, 6.7, B:
ik 1,1.5,2; WEIEE]L RTS/CTS, XON/XOFF; 3 50 bps ~ 230.4 Kbps.
i becssJm
BLA K TCPAP: 10/100 Mbps, RJ45.
R
AClEMEREAR 1S kY AREEAT: ARTEMENRES 15 KV ESD 4@ {17
1, NPort 54301 {1 2kV SCE3fE B 4 AaiELE 4 KV/2KV BIE5EE BFT &Y.
RS-485 IBH ]
BEHEREF HBIERE B3R,
Ll
thi: ICMP, IP, TCP, UDP, DHCP, BootP, Teinet, DNS, SNMP, HTTP, SMTP, SNTP
T &:NPort HHE, J¥ET Windows 95/98/MENT/2000/XP/2003
Real COM/TTY 3%3h: Windows 95/98/WE/2000/XP
Real COM 3¥Eh, Linux Real TTY Bizh
BE: Web HI%ES, B telnet console DBk Windows T B
2R N
12 ~ 48 VDC
YR P HE
5410: 385 mA (at 12V max.); 5430: 380 ma (ai 12V max.); 54301 600 mA (at 12V max.)
THEFFIE
BAEBEEE: 0~55° C(32~131° F), 5~ 95%RH
FEFFR B, -20~85° C(-4~185° F), 5 ~95%RH
ilidiAiE: EMC: FCC Class A, CE Class A
HAhkr S
(ADDC™)Zh6E. ARES HMI, #FE 4 NMERE LCM BoRi. A, AL
Ry B, PVERE TR R

9.2.2 NPort 5400 A= Fhif M6 P fr 8

X B 4R 5 Nport 5400 RFIFESMMABINETE.
(1) RAR— P ES MR FREEENTE
WHE 923 FiR. AT BshlRBOEEMKEE,  NPort 5460 R4 i Ll 4 BT &
EMNFEE— 1 duhk. Bidfse 1P thibf TCP RO, — EHUeT LUE T ™ 2E At 4
FIR T R AT FE. War, 7EER 192.168.10.2:4001 LB NPort 5410 fI5—18 D
AT SR AEE












0.3 5 Access HRELHSHIBMEEFERH

ERFLTIRNAS, MRITBELTH AR, CHFETHSE ORBA SRS, UEERR
JREEANE, BRE. AL Access SR EN RS L B AL BRI R Sl T R R A 1
1T

HWA2ES

FHIP. TAVE LA ODBC MBHEE T L Ve P BB EE, RERER

HESREER, AFTRSSEO4EOMN L 8 DEFFEIZE T MSCOMM 544,
FaE T EMELERE.

9.3.1 RIS A SRR

1. BRRKRE N
MR 55 R EW. SSEEFEEN. R4 FEORE R A EiRk.

ma=

L
AEREX Fanws ]
SVENLE | FRUBE |

ADED 80318 | RS422 ' R84224%
= [}
sianzaan 70| BC i
: : !
s ; |

i

RSINEC |

Len

BEXZH

5 KEREH ) g

i
LJL S I
ADE U | w3t | pogy |1 i1
247 ; o B———! .
' 220v

Eo31 RWEMRTES

931 HHMAETEE, bS8 EE No.0l B! No. S5 HHAEW. HEEBEERE S
RS A, FU—BERAFET . SAXETALR, & AR ER
RAEFFEHITEE AT, REHERBETEAMYE, ExTREL, FRRoTHzEsE.

2. 33 LR R EE R i R

& 932 B LA REE. FUYREE RSN B RRAEE, $hRErsil
£, BTHFEER, T 29 ET ODBC B Access $03B AR S0 i ZE45 3048 JE Rl A o] {1t
BE.
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(12> Fhps O E45H S 4E R H OnComm()
#TFF ClassWizard —>Message Maps, 4 8 D43 S5 00 OnComm .8 AL BB, Fdr
%5 OnComm.

934 FRFRN

(1) HFTE Stepd 11 “ Advanced” XTIFIER “ Window Styles” I FHFH T “Use split
window” IR0, B LLE F] OnCreateClient iRi¥ Py & 01 Bios:

BOOL CChildFrame::OnCreateClient { LPCREATESTRUCT /*lpcs*/,
CCreatefontext* pContext}

{
return m wndSplitter.Create( this,
2, 2, // TODO: adjust the number of rows, columns
CSize{ 10, 10 }, // TODO: adjust the minimum pane size
plontext

}

ZIBARE, AREOSN 2172 5. AR, Ry RAER LS4 N Rt
TEE, FYEAU—4 K=, EOHRE SR OnCreateClient BB A E.
H5eE W T AR m wndSplitter2:

protected:
CsplitterWnd m wndSplitterz;

R RBAENT

BOOL CChildFrame: :OnCreateClient [ LPCREARTESTRUCT /*lpcs+/,
CCreateContext* plontext)
{

m_wndSplitter.CreateStatic( this 1,2);//HAX 14727
m_wrdSplitter,CreateView(0, 0, pContext->m_pNewViewClass,
CS8ize (512,600}, pContext) ;

m_wndSplitter2.CreateStatic{ &m wndSpiitter,2,1,//45% 2 BB 2 4T 1 Fi
WS_CHILD|WS_VISIBLE,m_wndSplitter.IdFromRowCol {0,1)) ;
m_wndSplitter2.CreateView(0, 0, RUNTIME CLASS {CmyDrawl),

CSize{308,300) ,pContext};

m_wndsplitter2.CreateView(l,0,
RUNTIME_CLASS (CmyDrawd) ,
CSize(308,300),pContext);

return 1;

}
(2) FFHEH T MSCOMM 244, Hpk R EE LN TR

CMsComm  m_ctrlComm;

780

void CXXXView: :OnOpencomn()

{
m_bOpenPort-im_bOpenPort;
if (m_bOpenPort)
{

m_ctrlCpenPort . SetWindowText (vITFFH L) ;



if{m ctrlComm.GetPortOpen(l)
m_ctrlCorm.SecPortCpen (FALSE) ;
v, etrileonOpenoif.Setlzer im_hiconQffl;

H

else

{

m_ctrlOpenPort.SetWindowText (" RHSO) ;
m_ctriComm.SetCommPort (1}; ¢/ coml
1E{ !m_ctrlComm.GetPortlpea(}}
m_ckrlComm.SetortOpen (TRUI) ; /AT HED
else

{
AZxMessagebox (WIRH RELR IS ER") ;
n_ctrl condpenoff.SetIcon (m hlIconCif:;
i
n_ctrlComm. SetInputMode (1) ; /71 FREL i AN EdE
m_ctriComn. SetRThreshold (1) ; //8¥ - Fn B ORKEAR G HETRST 1 Mg E—r

F R A onComm Bt
m_ctrlfomn.SstInputlen(d); //SBPYEHERIEERES
n_ctrllomm,.GetInpuk () ; i

m_ctrllconOpenoff.SetIcon (m_hlocnRed) ¢

}
}

HEAERHIN T

void CXXXView: :OnCommi)

{
VARIANT wvariart isp;
COlesafehrray safearray_inp;//COleSafeArray HRfSf~838, (EESERTREA
LOHG len.K;
BYTE rxdata[z048]; //HFEBYTE ##3 an 8-bit inzegerthat 8 not sigmed.
CString striemp;

1f (m_ctrltoem, GetCommBvent () ==2) //BHHEY 2 TREHEHERETE
{ 20 FSE TR, BT LLARE B CANE B A SR AL (U
if (counte=2)
{
variant inp=m ctriComm.GetInput(); //iE#ErHx
safearray inp=variant inp; ¢/VARLANT SITREN N coleSafebrray IR
len=gafearray_inp.CetOneDinSize(); //SHHTIHECH, EF—# cclesafelrray
JIAEPHERE
forft=0;k<len; k++)
safearray_ing.GerElement (&k, rxdata+k) ; [/ /¥ pyTE B8
COUnNT++; FIERERS ORI, o
!
}

UpdateCata{FALSE] ; //EFREBENE
CSkring m_strRXDatal;
ewltch (coutt)

{

czae 1:

{
VBRI, MRS, FRE SR T I
]

cage 2:

.’

if{im pSet->TsBEQF {1} m_pSet->MovelLast(}; //FH Access KEFICTE
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n_pSet->AddNew() ;
JpdateData('TRUE] !

m_strR¥Lztal .Formak ("%ckcic”, rxdata [0, rxdata 1], rxdazs[2] ) ;
char* temp=(char#} ({LPCTSTRIm strR¥Datal};
char truf[l10];

thuf [0]=temp [C]; tbuf[ll=temp[1); cbuf 2] =temp (2} tbuf[31-0;
m_p$et-»m_temperature=atei (thafy; s/ HRREENS AR

W_pSet-»r_pressure. Format {"tc*10-%c", rxdata [3) , rxdatalal ) ; /AR EBREALE
i CRTETEERD

m_pSet->m_number=-:loncin address;/ /MR

UpdateDaka (FAZSE) ;

o PP AR GE SR A B T
2 (m_pSet-s>CanUpdars({))
{ } AL EER)
ifiim pSet->Upda== ()} AfxMessageBox [ T IEII#rEFEERI ) ;

1€ (1m_pSet->IsEIFi) 1 {
m_pSet-»Movelagt{);

1
1

count=0; / RENTTH o

Coolioe *phoc=GetDocument {} ;
phoc- >Updatehl . Views (NILL) ; // HEE
}
}
}

FRTiE, A KR SN S HIR T A E R .

9.4 5 WinSock &£5H898 O iEA{E3H

Bz b, SAFERREMSBEN—f, REHEEFLLAMA GEERE, BEEY LMK
MO AIELURPREEET . EXAERMERED, E0BEFTRRE 1 ERE, R
ZBEMAUEZ TR, X—, SMEHESEM RS232, RS485 FIX R EELLIF . BAFRE
SRRXATAHEFEFN, REETHENTEZHLAELEE. AREFEREHEEBENES
Hh, FHi, FREFS, SENLEFIAEERE AN, WRNBEIMIHEIELE &
EEx LRBAR, L, AEEEEFREANMER, RERUEET B OHAGHRE, &
REVATERN 7%, &N PREBomF.

RS

FEich, RIOEEEM WinSockets KR4S 1 C/S(ClientServen)#2FF. C/S BFES

P IRFBWA—TE N, RESEFRABZFGEFRENEER, HEEASO 1

(COM1) RiEHZ, RITATUA R DRRBFRECREER. AN, A THESE. 2
TR R AR AR EE R s R,

EEREE A, E O ERE TH—T WinSockets 2, T8 CSocket 241 CAsyneSocket

¥, ArECEMEZE VO #iE, FEEEAHIEAERE. FHEHEENRE D& EEAESRA
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/f MySocket.cpp : implementation file
#:nolude "stdafx.h"

Finclude "SCl-ent.h®

finclude "MySocket.h"

#include "SClientDlg.h" /ARMEISRGEES

........ (AR

FRERIFIFELETIT i f g I T i Fddd i i pifidd i dd i Iggdddisidisifedfpifeddipiisd
/7 (MySocket member functiona

void MySocket: :OnReceliwe (in: nErrorCodel
{ .
¢ TCDO: Add vour spesielized code here and/or call the base class
char chMag{5123), chMsgTemp[1C24];
UCHT unRXCharfum;  //SRERAETR
BOOL bEndFlag=0; //iBsssrmk
atrocpyichMsa, ") ;
do
{
strepy (shMsgTenp, * ") ;
uwiR¥XChartium=Receive (chMegTemp, 120C) ;
1F (unRECharNums>1000 | |unR¥CharKume=4)
|
AfxMessageBox | "EAHEP IR MB_ON) ;
return;
i
else if{unk¥CharMun<l0oCl &&k unR{CharNumsC)
1:;EndF1a.9=1;
,
L
chMegTenp [unRXCharium]l =0, //MLFFBERE
atroat (chMsg, chMsgTerp) ;
}while (bEndFlag==0) ;
/7 CSCLentDlg* phlge. (CECLisntDig*)GetParent (3} ;
reClientDlg* phlg= (CSCLientDLg*)AfxGetMaining () //BEHED (IHEHE) 755t
phlg->m_strREDataTery . Format ["¥s", chMeg) ;

pDlg->UpdateR¥Data () ; //FEITiENARNEREES BrmbcIrgds

CBocket : :OnReceive(nErroxCode) ¢

)

= SClientDlgh FIN CMySocket 38k fF “MySocketh” . FREEINTEET CMySocket

TR m pMySocket, HITRYESE. SERE—T, HARHEHE,. TAREIER,

3B F N OnReceive BEFRS, MBEAEEEEN, TR ERIBISEIES K OnReceive
O B, FHFEIARER m_blinked, CURIBTRLZER TiERE, HWHHEE XN FALSE.

4. /B EMIEIEA CSClientDlg KB E S

BB ER “iEEr. W M “mRSIR R L5 I E S E R R
OnButtonLink(}. OnButionUnlink()# OnButtonSend()i& ¥ .
// 8ClientDlg.cpp : implementation £ile
'
......... :M)

caclientblg: :C8Cl:entDlg{Mnd* oDFarent /*=NJLL*/}



+ Dilalog (C3ClientDlyg: ; ICD, pParent)

———

//{{AFX_DATA INIT(C5C1ientDlgh

m_EtrEditIPAddr - Ttv10.1.37.170"; /HSLEETLEGMECH -p

M unEditPortND = 525¢; (/HET: WREETRENKHE, TRHEROITH
m_strEditSendBata = TI"");

m strEditRecvilata = _T{"");

//} |AFX_DATA_INIT

¢/ Note that LcadIcon does not require s subsequent DestroyIcon in Winidz
m_hlcon - AfxGetApp()-»Loadlcon(IDR MATNFRAME) ;

m_bLinked=FALSE; //MESETERE, TEE LN

)
.--.-....(MJ

EBOOL C&C_ientD_g::{n"nitDialog(}

{

Chialoy: :IrInitDialog () ;
reameeee (R

/4 TCDO: BAd extra :nitialization here
GetDlgltem(IDC_BUTTON_LINK| -»EnableWindow (o oLinked) ;
GetDleTtem (1DC_SUTTON_UKLINK) - ~EnableWindow im bLinked) ;

return TRUE; // return TRUE uniess you set ths focus to a control

void C3ClientDlq: :OnEuttonLink ()
{
/7 TODD: Add your conkrol nozificazicn handler cede here
Updat=Tata (TRUE, ;
. pMySccket=new MySocket;
m_pMySccket-=Create () ;
m_blinked=m_pMySocket->Cornect (m_strBCitIPAcddr. m_unBditPortl0) ;
if{im_plLinked)
{

}

GetDlgItem(IDC BUTTCN_LINK] - -EnableWindow(!m bLinked) ;
GetD_gTtem{IJC_BUTTCN_UNLINK) ->ErableWindow (m_bLinked) ;

AfxMessag=Hox ("IEHERFM&HT ] ;

'
wold €8ClientDlg: :OnButtontnlink ()
{
// TODO: Add yeur control notification handler code hers
i€ (!m_blirled) return; ,/iORNHERE, FHEE
iF (m_pMySocket-»ShutDowni2) )/ /B S 25
{
m_bLinked=SALSE,
Slaep (50} ;
. pMyZccket-»Cloas(]
if {m_pMySoc<et) delete m pMySocket:

GecDlgTtem(IDC_BUTTON LINK} - >EnableWindow ( Im bLinked) ;
GetDlgItem(IDC BUTTON_UNLINK) ->EnakleWindow (m_kLinked) .

!

veid CSClientDlg::DnBubsonSend{)
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// TORD: Add your comtrol notification handler code hers
if (! blinked)

{
AfxMessagaBo T IEERS) ;

returm;

}
UodsteDats (TRUE} ;
m pMySozket->Send(m_strEditsendiata, m_strEditfendData. GetLengzh(), 0} ;

]

void C8ClientDlg: :UpdateRXDaka i)

{

m_strEditRecvData-m_strRXDataTemp;
UpdateData (FASSE} ; -

]

BEFE— M, BIEMBREFC—REEROSHEANANT 1024 g, EXRENM 1
ZF 124 ERRORZRRBEROE.
BlixH, BT T MEEFE S ROERE, THABREIRSERT.

9.4.2 HRHBNHBRF

MRS B RRFESE R T ThfE:
> GUENAT Socket BEATHANT, L7 & P omiE REREER . B — N F R Socker 43

XN B REE R S
P BREPRERNER. $nErREEREER, ARERE S REREE A NE
B E B s

> EERFERED SO nCOMD)REH .
TEZ2AERESR, GTFARFSEFREFFIFSARIL, XENEFRTH.

1. T
THREZHA Sserver, HiERE 941 TEIMWMER, ELEASPHETED Windows

Sockets,
2. EmAHEERES

HEXFEFINME 9.4.5 FrafiEsF, RELEE, HH ClassWizard X ENEHF
R, HWEWE 942 fir.
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wold CiistenSacket::Cmbccept iint nErrorCode)
{
47 TODG: Add your specialized code bere and/or call the base claas
ChccaeptSocket *fp3ocket-new CRoceptiocker;
CSserverDig* philg= (C8ServerDlg+)afxietMainwndly; //ABEEIH{THERE) 5t
if (AcTept (*oSockek] )
{
pDlg-»>m _pdcceptlist.AddTail (pSocket} ;
CString straddr, straddrl;
UINT unPort,uanPortl;
J/ABEER 1v Mo
pPSockat - »GetPearfame (straddrl , unfortl: ;
pSocket - 2ZetSockName {strAddr, unfort) ;
¢ /TS E4HE Tr iR C
pDig->m_StrNetMeo.Format ! 'AH1 IFvs i Osd g LTAES 1pvs twkd",
stohdcy, wnPort, strhddrl, unPortl) »
pDlg->UpdateMsgiata !l ;
}
elee

{
}

CSccket : :OnActept [NErrorCade) ;

delebe pSocket:

)

CAcceptSocket BN 2 EH, H OnReveive() i B8, HiBWRIMRER
REFED, MESHEEFE, B, REREIEHES EMITFNE OSSR E.
AcceptSocket.cpp XIS T,

// AcceptSocket.cpp : implementation file
finclude "abdafx.hv

#include "SServer.h"

Hinclude "AoceptSoscket. ht

#include “SServerDlg.h"  //HRbnAGrhEHEd L

woid CRecepkSocket: :OnReceive {int nIrrorCode)
{
/5 TIDO: Add your specialized code here andfor call the base class
rhar chMeg [5120]1, <cbMagTemp (1024 ;
UINT unAXCharMum:  //EWiEEpEa
BOOL hEndFlag=0; //iBlsEni
strcoyichMag, "*};
ey
{
strcpy{ctMaglemp, * '} ;
wRXCharlhum=-Receive {chMsgTesy, 1000) ;
if (unEXChartum=1000 | [unBXChariium<=0)
{
AfxMessageBox | "BRNEEET L™, NB OK) ;

return;

elge If (UNRXCharXum<1000 && uwnRXCharfum=0)

{

EEnd=lag-1;
1
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J/ CE8exverDlig dialog
clasg CSServerDlg : public Mialog
1
;¢ “cngtruction
public:
vold SerialSendData(CString str3erdbatal ;
void UpdateMsgCata(); /;/FATEFRSERESEEER
CListen3aocket* m plistenSocket:
BOOL m_blistenec; //HTHAMSEEELTITAMSRMETIRE
CPerLisz m_pAcceptList; //FTIREEEN scokez HIAF]
CString n_strNetMse; f/FFAEHOSHELSR 10 il
BOOL m_bSerialBertOpsned; //BTRichORETH
cserialPort m_SerialPort; //FX cSerialPort JEHHE
C8ferve-Ils (CWnd* pParent = RULLY; s standaxd constructer
// Dialeg Data
7 {4 {BAFX DATACSServerDlg)
enuv { IDD = IDD S$SERVER_DIALOG };
CBucton m_cktrlCheckSendData:
CComboBox m_ckr]ComaoConPort ;
UINT t inEditPortNC;
Cstrirg m skrEd:-tNetMsg;
Cstring  m_strEdicConMsg;
{7V 1AFX_DRTA
/i ClasaWigard generated wirtual function owerrides
7 A {RFX_VIRTUAL (ZSServerhly?
pro-ected:
virtaal void DoDataExcharnge{TDataExchange* pDX); // DDX/DIv support
/7 ViRFX_VIRTUAL

/¢ Implamentaktion
protected:
HICOOHW m hiIcon;

/{ Generated message map functioms
/7| (AFX_MSG({CSServerDlg)

virtual BOOL (mInitDialogi);

afx _msy void CmSysOcmmand (WINT nID, LEARAM 1Param);
afx_meg veid CmPaint ()

afx msgy HOURSCR OnfueryvDragIcon();
afx msy void CrButtorStart (),
afx_neg void OnPuttomStop();

afx msg vord IrButtonOpen();
afx_msg vold OnButzonCloas();
afx_msg veld IntheckSenddatail;
//})AFX_NSq

DECLARE_MESSAGE MAF ()

Fe
/ /[ {aF%_INSERT LOCATICN})
//MicroscfEVisnal c++ will insert additional declarations immediately nefore the pravicus
line.
kendif
/7 1defined (AFX_SSERVERLLG H TBFEB3166_82F€_11D8 870F (OEDACIFT8CA  INTIUDED }

‘ SServerDig.cpp KSR EMT .

7/ 83srverDlg.cpp : implementation file
CSServerDig: :C8ServerDlg (CWnd* pParent *=NULL*/}
: CDialog{CSSererDlg: :IDD, pParent)

.



//{ AFX_DATR_INIT(CSServerDlg)

m_unBEditPortNG = 5050:

m_strIditNetMsg = T("");

m_strIditComMsg = _TIi"");

/7 ) 1A DATR INIT

// Hoze that LeadIcon does not require a subsequert DestroyIcon in Win3i2
m_hIcon = AfxGethApp()-»_oadlcon (IDR MAINFRAMNE} :

m_phccsptList .RemoweAll () ; //ANENEM aocker BAF

wm_bListened-FALSE; f/HUHHHFERES

m_b$erialPortCpened=FALSE; //#&EFfIFEN

void CSServerDly: :DolataBExchange (CDataExchangs* pDK)

Coialog: :DoDakaExchange (pOX} ;

¢/ {{AFY DATA MAP (CSServerDlg)

D3X Conkrol{pJX, -DT_CHECK SENDOATA, m_ctrliheckSendData);
DDX Conzrel (pDX, IDC_CCMBO_CCMPORT, m_ctricComboComPortl :
DOX Text (p0E. IDC_EDIT PORTIXRG, m unkditPortNI);

DDX_Tex= (pDX. IDC_EDIT _WETMEG, m_strEditNetMeg);

DDX_Text (pDX, IDC EDIT_COMMSG, m _strEditComMsg);

77V }AFX DATA MAT

}

EEGIN_MESSAZE MAP (CSSerwverDlg, (Dialcg)
/¢ {{AFX_MBG MAP (CSServerDlg)
ON_WM_SYSCOMMAND ()
ON_W_PAINT ()
ON__QUIRYDRAGICON(}
ON_BN_CLIZKED(IDC_BUTTCN_START, OnPuttonStart)
OR_BN_CLITKED!IDC_BUTTIN_STOP, onduttonStop)
ON_BN_CLICKEDR!IDC BUTTON_OPEN, CnSuttonOpen)
OR_2N_CLICKED;IDC_BUTTIN_CLOSE, OnButtonClose)
CM_3N CLICKED [IDC_CHECK SENDDATA, OnCheckSenddata)
//V}RFY_MS3_MaP

END_MISSAGE MAP!}

FIEFFETIET R FFEdf i F b fipddfd i idd s it dd i dd i ddffiiddriirirsiiidisfir
// C88erverDly messace handlera

3006 Ce8erverDly: :CnInitDialog ()

{
CDialog::OnInitDialeg();
/7 T0DC: add extra initislizatiom here
GetDigItem(IZC_BUTTON START, ->EnableWindow(im blistenad);
GetDlgTten{IEC BUTTON_STOF) - ~EnableWirdow{m blistened);
ZetDlgTtem{IDC BUTTON OFEX) -»ZEnableWindow (Im_kSerialportCOpened) ;
ZetDlgltem(IDC BUTTON CLOSE) ->EnakleWindeow m bSerialPortOpenegd) ;
m_ctrlfenbolombors . SetCursel (0) ; //HIMESEHO 1
a_ctrltheckSendData.SecCheck (1) ; /BT QX Rk
return TRUE; /¢ return TRUZ unless you set the Eccus bBo a oontrol

[}

/IF RS

wold CSServerDig: :OnButtonStartc(}

{
¢/ TODD: Add your control not:ificat.on handler code here
UpdateData {TRUE) ;
m phistensocket=new ChistenSacket (); //EMV sceket
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if (m pLis-enSocket- »Create (m_unEditPortNd) )

{ if (1m_pListenSccket->Liszsn(l0))
[ AfxMessagescx | BT sucket R MB_ICONINFORMATTION) :
delete m_pListendocketr; //FEBiEétZH
}
el=e
m_bListened-TRUE;
b
1
alie
{

AfxMesaageBoo B Socket M, MB TCONINFORMATICN! ;
delete n_plistenSccket: //BPTEFFM
}
GetDlgltem|IDC_BUTTON_ START) - »EpableWindow (lm,_bListened) ;
GetDlgIbem (ZDZ_BUTTON STOPR) - >Enak leWindow(m_kListened ;

]
/[ RRIRS RS

vord C&3erverD_g: :OnButtonStop ()
{
S TODO: Rid your concrol nwotification handler code here
if {tn_blLietened} returmn;
if {m_pListenSocket == NULL} xeturn;
m_pListenSccket->ShutDewn(2) ;
S_eep {501 ;
m_pLietenBocket-»Close();
m_plistendocket = NULL;
m_bListened = FALSE;
GetDlgltem(IDC_BUTTON START)-sEnableWindow(!m blistened) ;
GetDlgltem (I0C_BITTON 3TOP) -»ErableWindow (m_bListened) ;

)

void C83erverllg: :UndateMsgData ()
[
m_atrEditWetMeg=m_strNetMeg;

UpdateData{FALSE!; //BEFAESAGEE

WEIER=1n
wvaid C8ServerDly: :OnButtonOpen !
{
/7 TODO; R34 your contrel notification handler code here
int nPort=m_ctrlCombeComPozt.. GetCurSel{)+1; //BEBOE
if (m_SerialPort.InitPort{this nPort, $50¢, ‘N, 8,  ,EV_BYXFLA3}| EV_FXCHAR,K 512))
!
m_SerialPort,StartMonizoring();
r._bSerizlPortOpensd=TRUE;
élse
t .
AfxMegsageBox (" EE RIS OB LA ;
m_hSerizlPortlpened=FALSE;
]
GetDlgItem (IDC_BUTTON_OFEN: -»EnableWindow { lm_bSerizlPortOpered: ;
GetDlgltem (IDC BITTON CIOSE)->EnableWindow (m bSerialPortOpaned; ;



Bo¥ FoSNSESNBRATELRLE - 259 -

J/s0
+oid USServerDlqg: :OnButtornClose {}

{

// Toog: Add your control nmotificaticn handler oode here
if im otrlCheckSendCata.GetChesk())
{
AfiMessagrbon ( RERIE S ORI ;
TeTULTL;
}
m_SerialPors.ClosePort() ;//KEHD
. hSerial PortOpensd-FALSE;
Zetb_gItem(IDC_BUTTIN OPEN) -»EnableMindow{ |m_bSerialPortOpensd)
QetDigltem{IIC BUTTCH CLOSR) - »EnzhleRirdow (m_bSerialPortipensd) ;

1
1

SYRTERLREHT,. ENAIERT R L RS NEE

woid C88erverDlg: :OnCheckSenddatal()

{
4/ TODO: Add your coptrol motificat:¢n hapdler code here
1E{m ctrlCheckSendData.GetCheck{})

{
if {Im_k8erial Por-Opened}
{
AfxMessagenox{"H AT, HETHRO) -
n_ztrlcheckSendCata. SetCheck (0] ;
return;
}
b
1
/1R R OREAR

woid CSferverDlg: :SerialsendbakbaiCSzring stxSendDatal

{

if{Im bSerialPortCpened} re-urm;
if(I'n_ctrliheckSendData.detCheck(}) return;
m_SerialPort.WriteToPort | (L2UTSTRI etrBendbatal ; // REMIE
m_gtrEditComMsg. Pormat (" [ comsd Bil: ¥s",
m_ctr’CorboComPort .GetCux3el (] +1, strSenchata) ;
UpdateData (FALSE) ;
i

B, BEEFSEPREESSRESET, TJUREFT. EARNRHTENORT
EF 2 HE0, HEUE R BRI, 548, BRNESHENELSEETT .
FEREE & HEH e milid /s, it E s P fhhk 2 10.1.37.185, REROBRE
5050, FWMT.
> HENEFEA R OHSDEMHE, FRTENG, TFEPREAERRE SClientexe,
FIIT IR 251y R SServerexe, F17FEQRRETF, HEEE COM2;

> AFRSBEAERN “TFEMEBS”. RERERFHNEERN “ER”, It
RS EEED “BiREER” #RER “FH IP10.1.37.185 0 5050 FEH: b
EFEE T IP10.1.37.185 B0 14847, BERABERN “HFE0O", Hik @iy
FORE" BiEHE;

> AEFPBNARERY “ERENFER” HEAELE “123455789ABCDEFG (E & O3
AEXHNFE, AEHEERS), AF “RBESBERE. BiTHnnE 4.7 Fir.
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9.5.1 £8 MFC AppWizard 81| WinSockets #2H-

T VC 6.0 R FARRE S, HHNETEN, IR R4S MFC AppWizard(exe) Y H 2
F, 3% Windows Sockets F5, MFC AppWizard & AR M N ERFEEFINA
WinSocket ##HLE. CAGRSIFNEFRAAEZX DN, FERMFTWAMER
WEEINES . PTRABRLUT S8 4T .

1. 30 WinSockst ¥ .5k T ¢

VC F 7 WinSocket #3540HY K4 afksockh, ——ARTE stdafx.h FifTE X, stdafkh
TRt B EARHE LSO AT S X3, R AREERENER T Windows Sockets 5, M7
stdaf.h ABA afksock.h:

// atdafx.h : inglude file for standard system include files,

/) or project specific include files that are used fredquently, but
i are changed infrequently

i

#deZine VC_EXTRAZEAN // Exclude rarely-used stufi Erom Windows beaders
finclude <afxwin h= /¢ MPC core and standard components

#inclade <caExext.a» /¢ MPC extensions

#include <aExciep.h» // MPC Butomabion classes
#include <afxdtctl k> // MFC gupport Eor Internet Exp_orer 4 Ccmmon Controls
#ifndef _AFX_KO_AFXCMN SUEPORT

#include <afxcom.hs // MFC support for Windows Commer Coatrols
#endif // _AFX NO AFXCMN_SUPPORT
Binclide <afxsock.hs // MFC socke: extensicns  Z4SIMAELES

//{{BF%_INSERT_LOCATICN})

// WM_crosoft Viaual C+- will insert additicnal declarstions immexiiately tefore the
previcus line.

ferdis

// 'defined(AFX STDAFX H 0580740 & 3669 _11DB_&T0F O00EQ4I3FY 8CA  INCLUDED_}

Hit, Fef 1t RFEAE stdafx.h I0A afxsock.h.
2. % App I3 WinSocket #8 L 53

App THXHBMABMTHEMAR, BORIISET &% SClient 12, 4 App
SEI SO 4 SClient.epp, TERX L) nitinstance )R A0 A LU T RS -

BODL ¢8ClientApg::InitInstancel()
r

1
/P T RER IS
if [!AExSocketIn t())

{

AfxMessagaBox [IDP_SOCXETS_INIT FATLFD) ;
return FALSEf

}
/ rERTIRIRALEE R
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FHEEBUWT

(D BE—ARTHEENTE, FHE% RemoteCon,

(2) BEMHUREEIEREE, e FER AR EFEEFSS, damnth
m_etrlComm; [F)H 4] £1 8 A 13 4+ SR B AEHE T Cstring 258 i A% (R 22 & m_redscore. m_bluescore.

(33 XTLLERABMAETHA “RiZ” Helsr ARG % 5 9 4. OnButtonRedsend() -
OnButtonBluesend(); Xt “F—1%" %184 68 H OnButtonnext().

(4) FIaLEIEREF. AR PEN, B#E CRemoteConDlg::OnlnitDialog( )il ¥ ¥R
MICTFAZE, FAFEO L, FREREER 9600, TR, 8 MHEMN. | DMEIEAL,

JF TODGO: Add extra initialization here
n_ctrlcomm, SetCommport (1) : // % #F coml

if ! !'m_ctrloomm, GetPorzOren())

r._ctrlComm. SetPortCpen (TRUE, ; //fT &R O

el=se

AfyMessageBox (Foannok oper serdal porte):

m_ctrlhomm. SetSet-ings("9600,n, 8,1 ; ;/EEF seco, HEE. o TMBEr, 1 MEILR

M_etrldcmm. SetInputMode (1) ; #/1: FRLZESDTLHEAHE

m_ctrlfcmm. SetRThreshold (1} ;

//BH : FRERAOBRERRTEE FEST 1 MEEEER RIS oncomm H
m_ctrlComm. SetInputLen (0} ; //ER4ATHEHIHCER

m_ctriComm, GstInput (};

(3) REREERF, REMILAETERRLE “o7 , BEREMREA “b” , MTF—&H
gk “a” . REHREWT:

void CRemcteConDlg: :dnBut=omRedsend[:
{
// TODD: Add your sontrol notificatisn handler code here
UgdakteData [TRUE) ; .
w_redecore="r'+mn_redécora;
m_ctrllcmm.SetOutpat {C0leVarLant {m_redscore));

vold CRemoteConDlyg: :OnButtonBluessnd()

{
// TODO: Add your control motoficat-on handler code here

UpdateData [TRUE] ;
n bluescore='b'+m bluegcors;
m_ctrlComm, SezDutpus (C0leVariant (m_blueacere) } ;

}

wo.d CRemcteConDly: : OnSut Lonnext |y

{
Jf TODO: Add your conkreol notification handler code here

m_redecore="(0";
m_bluescore="0";
JpdateData(FALSE, ;
m_ctrlComn_Sstlutpat {C0leVar.ant {"n"}};

}

THEFAEWT:
(1 By —AETFHIEEN TR, 344 % DisplayCon.
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(2) BTN FEBEMEE, SEMD odit 21 IDC_EDIT_REDSCORE.
IDC_EDIT_BLUESCORE B static text . (VEE, B 9.6.2 W edit HHEFR FHERD R
BREHEEMRLY, THREZEHR): EHEEPNAPOEGFE4NR, FERRNTE
m_ctrlComm: [F AT % £1 15 BA 194+ 4B HE 48 I Cstring 2879 K 5k Fi %5 & m_redscore. m_bluescore

(3) g DA RIS B A3 R B OnComm().
(4) PIEE I HERERRE. 7 CRemoteConDlg: :OnlnitDialog ) PRI FHRE, FF

P02, FHBFHIEE 9600, LS. § AR, 1 MB LA

/7 TODC: Add extra inizializakion here
m_ctxlComn. SetCommPort (2] ¢ //## coml

if{ Im ctrlComn.GetPortOpenl})

m_ctrlComn. SetPortdpen{TRUE) ; //$1FFED

else

AfxMensageBox ("cannct open serial port"):

m_ctrllomn. SetSettings (79600, n,8,1%}; //HFPE sg00, TR, 8-7-8q8r, 1 fPebs

m_ctr]Comm. Set InputMede (1) ; //1: FRl T RREHE

m_ctrlComm. SetRThreshoeld(l);

/7B 1 RN ORI K FEETRET 1 T EReHE3 B —MEE TR onconm F4
t_et rlComm. SetInputLen (0t ; /& LT EEIGERES 0

m_ctr_Comm.GetIrput () ;

(5) REHBLERY. RERFNT:
void CDisplayConClg: :CnComm{)

// TODD: Add your cortrol rotificatiom handler code here

VARIANT variaot -np;
0OleSafeArray safearray_inp;//00leSafearray SRUEEEIEUT IS TINE
LONG len,k;
BYTE rxdatal2048]; //WE BYTE S An 8-bit integsrthat is not sigmed.
ostring strtermp, m_strPXDatal: I [t etrR¥Data?;

if im_ctrlComm.GetCommBEvent [} ==2} //BFHE% 2 RO 940
{

variant_inp=m ctrlComm.GetInput (}; //iEZEPR
safearray_inps=variant_ing; //VARIANT H3FRE$T Colesaferrray BIER
len-safearray inp.GetOneDimSiza(); //HSHHNMEKE, SE—# colesaferrray
/IR RPRTTRE
for (kmO;k<len; k++}
safearray inp.GetElement (&k, rxdata+ki;// B srrs Fi¥p

n_skrRIDatal. Formak (F¥cko¥e"  rxdata [0] , rxdatal) ,zxdata[2])
char* temp=i{chars) ( (LPCTSTR) M _StrRXDatal) ;
zhar -buf[10];
ttuf [D]=temp (1) : thuf[1]=temp(2]; tbuf[2]=0;
fE{terp[Q]=="r"}
m_redscore=thuf;
if{temp(0l==1k")
n,_blusacorestbut;
iE{temp Q] =arn')

m_bluescore="(";
m_redscore="Q";



UpdateData{FALSEI; //EFREBIENE
}

}
(6) BMediSHIERFH K.
B, ELRESDHFNN T4 BditEx.cxx. EditEx.hxx, LogFonthxx (] AR
THRIZEESIRED , BirseRE A KM TEPE T =1%: CeditEx . CeditMask . ClogFont.
%5, 7E DisplayConDig.h 3CHFPHMMT R ATE .
public:

CEGitBx m edit;
CECitEx wm_edit2;

#& METIREWT LA

#include "edikex. hxx"

B &, ECDisplayConDlg:OnInitDialogQRA% F MBI TRE. UATLENBIFHEX
PMREERER,

COLOPREF tx = RGB! 255, D0, 0); //EEE
COLORREF bk - RGB( 0, 0, 0);//HRE

M _ediz.SubclassDlgItem( ITC _EDIT REDSCORE, this )
m_edit .bktclor! bk };
wm_edit.textColor{ tx };
m_edit.setFort] -BC ):

T _edic2.SubclassDlgltem{ IDC EDIT BLUESCORE, this );
m editld . bkColer{ bk );
m_editl.textlolor( tx J;
m edir?.secFont{ ~80 1;
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[REEE

MERERNS VC 6.0 & ORERFHEXRHNEMT BRI E. 0B QB S REE
BETERNAFE, FEMHEIEOS AR EESEERTTAE. 101 FAETH
il DRSNS, EEEF LR T A OER GSM FHNEH MBS RIE.
102 ¥ AZER AR ES T AN K Rabbit 2000 RS ERGEES, Bd—4HEEN TR
seE T KRS, R HREE MR T . AFERXEE TS5 E LS PLC 3
. MATLAB %I T B ORBHET T H.

10.1 B 8B OKKIEHR

EFRAEBEENRIE S (hup:/fwwwkemelstudio.com) #bhwos, FEIFEFCHL:
SmsTest.rar, TS BATHOEAPE 10 ERFE R GER, XhRABLTRBREOHE, =
FIRFE P AR EL RN EHRLETEE).

10.1.1 SMS (AR S SR O

- FEEBREEEMREEE, ARORRTFHEHBBEREHERIINAE, PLEEO
PEHERS, T RAESTH GSM FHLURENERIEHE? WERIAE SMS 3HMTHIEERE?

Bk, BETEXH ESTIHIEK SMS MBHH T 8. 5RATIRHIEH B ECRE LM
75 B GSM 03.38, GSM 03.40 1 GSM 07.05, BIRHEEHR SMS FIFRAREIN(EE
EHR), BEETMET SMS § DTE-DCE # O35 (AT -3 4).

—IHF =R H R FRIEEY SMS (§8: Block Mode, Text Mode FJ PDU Mode. Block
Mode CEFHER, BIWRPHAT. TextMode ZEEX R HR, THFEAFREERE, =B
ATREEmX, AR bk HFREPEN S, BEAFIREEZ A3 HF. PDU Mode
HEABEFRYXRE, TUEREAFHR, ZHRFHRAPRE TR . Text Mode HLBIEI L,
mEAREEMEEXERLN, XERFITRT. TENEMAS, Z7% PDUMoode TR
g BRI ik

PDU SR & —8 ASCI G, B 0~9, A~F XEHFMNFEBAM. BAIE 8 EH
f+5HEHE, BE BCD BHAEM. PDU BAASTEFMHEERSE, TESHESH
58, WSMS S .05, BRSE. BESH. KB FRNMESNEZ. KEREK
7 PDU $, &HEFEEHRN. TEAFEDSLFREE PDU SREAMNEHFH.




E10¥F HERSBos ek @tRaEEN ' 267 .

Bl 1 %i%:. SMSC S718-2+8513800250500, M A SR 13851872468, WEHHEL
“Hello!”. MWF IR IR PDU BRI
0B 31 €8 31 OF 20 55 05 F9 11 00 00 9= 5B 31 58 81 27 54 Fg 0J 0C 00 D6 8 32 $B FD OF o1
MEHE, U EEERE RS E 10-1-1-1.
& 10-1-1-1 PDU SE¥IRES %7

ER CEd irA
08 SMSC Hot £ B8 ks 8 2 WEEN
91 SMEC i ib# =L (TON/NPT) ARER S SHEREN “+7 )
68 31 08 20 05 05 FO SMSC Huhk 8513800250500, # “F" Mk @&
1. REEH(TP-MILVER) i, TP-VP AT
00 | RAERME(TP-MR) 0
oD AR 5 13T EBORAIE 91 8 “FT
9 H =it 2k 8 TON/NPT) HERFLRA SREERTTEN “+7 )
6831 5§ 3127 64 F8 BHr3ik(TP-DA) 8613851872468, F “F" BEEEA
00 AR UATP-PID) FARiE GSM B, SRl AR
oo H P {3 BB X (TP-DCS) T-kit S
ot HEATPVE) 54
] AP iE B (TFUDL) EEEE 6 T FES
=47 S(TP-UD} “Helln! ®

CE329BFDCED]

#] 2 2l SMSC BRLAZ+8613800250500, X F SALA 13851872468, HEAAZFE “f
17, ERERKEIE PDU SRR

DB 91 68 31 08 20 05 05 FO 84 0D §1 58 31 53 81 27 64 F8 20 08 3D 30 21 8C &3 54 A0 06
4F &0 %9 7D 00 21

XTAAALTE, PDU $¥EBE B U A RFE 10-1-1-2.
£ 10-1-1-2 PDU SB¥iE{2 =15

i & s
08 M AN K B8 REUEIEY)
91 SMSC #4H# R (TONNPD) TR B % SR T ©—” )

68 31 08 20 65 05 F0 SMSC Hukt 8613800250500, # “F” mALEET
84 2k H%(TP-MTI/MMS/RP) iy, TELHA, TET ot
oD Tahht =8 A 13T HHHSTEA N A “FT)
91 it B S TONNPD R SBEETmm “+)
68 31 58 812764 F8 bk (TP-0A) £613851872468, I “F" Bl{EH4-

00

YR IR(TP-PID)

AN GSM 25, SHETR,




Edad

SR 8 R
08 | B P BERIR # S(TP-DCS) UCS2 $RiG
30 30 21 80 43 54 &0 H (eI B(TP-SCTS) 2003-3-12 08;36:145 +8 Bf[X
08 HP{AE<BTP-UDL) LhELE s T FH
4F £0 59 7D 0D 21 AP EIP-UD) “iRgL”

RE Aot H 4 A FH R ARBMERHA Ry, RAEN T 44K AR5,

TEHERFEEHBT 7-bit H UCS? %55, FEIEMA FiX s yR.

7 PDUMode F, AJELREH=fgmig AR K2R EHT®HG, =112 7-bit. 8-bit
M UCS2 4ii53. 7-bit WIS H TR BEIE ASCIL24F, TH—$ 7-bit BIFERF(BREELY 0%
Pk 8-bit FISEE, & 8 1 F/T “EG” & 71 $-bit MEEEP T RENENE, kin
B FISAES; T UCS2 &L T R 33 Unicode 4. ZEX=FHMEHXTF, PDU EWHEP
BERTPUDBEEABFRFEIUR ENEH BB XERETHAE 160, 140§ 70. XB, 3
—AELFE. P FH D ERE TR TR,

WEFERRE, PDU S K H P& BEB(TP-UDL), 7ZE S M4 77 2 F & X & A F. 7-bit
A, IR EN BN EH 4, MARGRLEMZT¥. 8-bic BB, BAEFTH. UCS2
W, HRFTH, STRAEHENFREN®E. WwRH S A(TP-UDF &E& —1
LEFZE K TP-UDHL 4 1), EFEHRIESAT, BB EE(TP-UDLSZ T Ly
HIBEFHRIA. WREFXH GSM 03.42 IO REMEB(TP-DCS 1975 3 K% 00Dy, WiX
KEMRERERS SF RIS B S EGRGE S M.

1. 7-bit w53

T A — R AR T 7-bit RESETIE. BRATREIE R “Hello!” #THE (A
10.1.1.1 REHEAE.

e H 3 T T ‘o’ ik
i aayia | 0x42 0xf5 0s6c Oxtic DxAf ol
- | 1001000 1100101 1101160 1191100 101111 0100001
MEBTHE

ZE e 11001000 00110010 10011011  f111 1101  0ODO1 110 Gt
ELmwattia | [12%0: 0x32 0158 01D 0:DE 001

E R85 €2 329B FD OE 0}

B 10.0.1.1 “Hello!” M&TidRE

HiESE 8 MFRA AT HERE 8 MFATHRD, EHAA2HRES, HiE
7 R R AR,
LB 7-bit WSRO EEERNT.



MEDEL:

Fi T-bit SRR

S parc: BERTHRIEH

;¢ pDst: ErrdmiGdfEs

Jf nsrclength: ETREBERE

;¢ BEL BiREkeE

int gemBEnccde?hit (const char* pSrso, unsisred char* »hst, int nSrcLength)

i

int nsSrc; JF BEFER Rt
int oDst; /¢ EFRIBRERTRE
int nChar; 7/ HEIFTEER RN BTN E, BER 0~

unsigned char nLefs; // E—FrenEds

47 EHEREL
nSre - D;
nbat = J;

/4 BERAE s PFEN SN, R AT
7/ PR, HERRELER
7/ HERSHETB 3 F, HRRIENAE
while [nSr¢ < nSrclength)
!
/7 BT ITR IR AR 2
pChar = nSzc & 7:

FERE -k s
if {nChar == 0)

£ B, REESESR SAET MR
nkeft = *pSro;
}

elna

{
/¢ AREARRTY, B4 LR SRS, B2 BRRREY
*pOst = [(*pSrc << {B - nChax)) | nLeft;
/i BEEAR TS, ey sdhiiaiE
rLe: = ¥p8rc »» nChar;
/7 BT R RN
phat++;
nbats+;

1

P 3 e Pl S e
PEECHY;

nSEgE+;

}
// BRI E RS

return nbDst:

RETEE .

/7 7-bit BEES
/7 psrc: FFEBEH

/¢ phst: BiFEfreiEe
// nSrchength: FERfleCEE

/1 BE: BEEHRKE
int gsxlfecodebit (const ungigned char* pSrc, char* pDsk, int nSrcLength}
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int nSrc; J BT B sE
irt mdst; 7/ BIRER S AT
irt nayte: // HAIEEREME R FIRES. ERE 0«

unsogned char nlLeEt; /) oS

/BRI
nére = ¢;
nbat = §;

/¢ RRFEEEE R R MR AL
nByte = 0
aleft = C;

// FEEGRE 0 RS AR, RSN s
S/ TEERNERIER, B R bEs

7 WRTHRAE 7Y, BRI

while (nfrc < nSrclength)

{
7 RRETIANES SRAEAEER, ZNEEN. 931 e
*pDat = ((*pSrc << nByte) | nLeft) & 6x7L;

/7 WEF IR RIS AR, fEASREERRERE

nLeft = *pSre =» (7 - aBytel;

/7 BT EAR R AR
DSt ++;
rDst++;

/7 BETEHEE

nAyEe++;

/1 BT —aARBE—

if i{n3yte == 7}

{
/7 EPREE— AR
*pOst = aleft:

£ 7 EH B RrHRH AT E
phsk+y
noak++;

/B EF SRS LRI
nByte = 0;
nleft = 0;
}
£/ BIORBNIRE AR
pSro+~;
n3re+-—;
}
*phat = 0;
/7 B BIRB
return nbst;

B TRH A, T-bit RS ANSIARHEF R A 24— 5, 7 0x20 AP tHm T —
LOTEIFR. HFRCFR ARAKFHFAFSOLERER 0. ALENENE
BRI IIRNE, —RERNIZESHT. DRBEE. EE, GETFES. 8F ‘A



B 0% HIAE DS SR A R T —

“e7 X —HRTR, WER EmMREMEEZEER, HSFE GSM 03.38 BIHE-
8-bit IS H LR EMEM 4 BAERED:, XEAFNA.

2. UCS2 ##8

UCS2 RIS BN F (1 ~2 N F 50 ISO/IEC 10646 I HLSE , #7354 16 £ Unicode
HEEF. 7E Windows RS, $BEZE 2000/XP B, W LI BRMER API R¥E T EA
B, MREAEREMZH, LA BFVEEFIEREREHS, WRIFEEREEE

Windows T, =LH UCS? RIGHBBREZMT .
UCS? #whg.

// UCsz R
// pSrc: IRFRFREH
// pDst: EEERESHEIEE
// nSrclength: IRFRFRHCAF
// B : PR R
int gsmEncodeUcs2 (conat char* pSrc, ungigned char® pDst, int nSrelength)
{
int nDstLength; // UNICODE RFEFHEE
WCHAR wehar [128]; // UNICODE RZEME

/ /TR 8- - >UNICODE #
nDestLength = MultiByteTeWideChar (CP_ACP, 0, pSre,. nSrclength, wchar, 128);

/7 EEEFIRHE.
for (int i = 0; i < nDstlength; i++)
i

/7 MBI

*pDat++ = wehar[1] »> 8;

£ IR FS
*pDst++ = wehar[i1] & Ox£E;

}

// BIFTE bR e
return nDetLength * 2;

1
UCS2 #2743,

/7 ucsz MR
// pSrc: FRERCETaE
// pDst: HEEFFEiad:
// nSrcLength: JRISHKE
/7 B0 HIRFRRE
int gemDecodeUcs? (const unsigned char* pSre, char+ pDst, ink nSrcLength)
{
int nDetlength; // UNICODE R<Fi¥ A
WCHAR wchar [128] ; // UNICQDE B

// RERSERHE, $ER uncoDE
for (int i = 0; i < nSrcLength/2; i++)

/7 RRRLFH
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wohar [i] = *pSross << 8;

/¢ AR
wchax[1] = *DSTC+H+;

1
I

f FOSICORE B - —>TRE
nDstLengthnWideCharTbMultiByte(CP_ACP,0,wchar,nSrcLeng:h/z,stt,1€U,NULL,FULLJ;

/¢ BEIHG PR
return nDakleng:th;

!

AL bR Frapiniish, BRESEN B PR REEN PDU S HENRKR, ERRERE
# PDU HPRIH M S BRI hEE BRTE, BARE — TN F R RAF IR M
FH S IR AT . FTLAEER T B sscanf A sprintf R AT ELI A, T ERHF R ISR &
P, SR ERT R, DSPEERHE,

RI$T EP-7F 5 B 0 2 F TR

¢/ TATENSE RS TN NCE

s/ ¥, "C3329BFDOEQL" --> f0OwCE, 0x32, 0XSB, OXFD, Ox0E, 0x01}

/7 psro. RETHERE

/! obet: TEREERES

/{ nSrelength- WERFREE

/7 EEl BiFYaitE

int genString2Bytes{const char* pSrc, unsigned char* phst, it nSreLengthl)

{
for iink 1 = D; i <« nSrclength; i+4]
{
J7 A A A
if {*pErc > = '0' && *pPSrc <= 197
{
*phet = [*pSrc - '0') «x 4
}
el=e
{
p2et = (*pSTC - 'A' + 10] =< 4:
)
BEro++;
/7 K e fr
if [(*p3rc »= 'C' &&E *pEro <= '3
{
*pDskt |= *pSrc - '0';
}
elae

(

‘pDet |= *pSre - 'R + 1C;

}

PErC+;
phat++;

)
// B R R

return nfrclength / 2;
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FHEEHR BN AT R &

/7 FBASFHOYTTEN TR &
/7 M. {0xCa, 0x32, 0x%B, OxFD, 0x0E, 0x01} --» "C8329EFDOEDL"

/f psre: FEERE

// pDet: BiFEfaige

/; nSrcLength: ¥R

/1 g BIRERFRKE

irt gsmBytes2Etring(const unsigred char* pSrc, char* pfst, int nSrcbength)

const char tab[l=*0L23456739ABCDEE";  // OxO-—Oxf RIFFFECHEE
for (int i = 0; i < nSrclength; i++}

£/ BRHRE 4 Y
*phEt++ = tan[*pSro »= a];

4/ SRig 4 fr
vplet++ = tab[+*pSrc & OxQf];

PSTCH+;

]
/7 BT I A

D8z = ! Ll

/7 BEIERERT R R

return nSrelergth * 2;

%F GSM 0342 PHEBER, ESRREERNERYE, REERIRT. #XE0
B, TEABH—T.

ML;ATﬁ¢%£ﬁmE§M

PDU MZ0mME AR CEFRT, W HA AT 4R RERH SR
LHEEZIFET Thic. 8bit fI UCS2 X/ # PDUBPBEREREBAR, FHEH TSR
AR, A AR PDU &SRB NAEEDR, DUk GSM 07.05 B AT dr 3L FiE. iX
SR R 2RO, AT HRIEREA A, REEA A MFC 2L, SERH ANSIC
A E R
ok, EXWTHREMSH.
/7 AR BTN

#define GSM_TEIT o
#cefine GSM BBIT 1
#define GSM_DCS2 8

/RSN, W/ R
/7 Feb, FREBLLODER
typedef struck |

char SCAI16]; 7/ SEHBRERS T LS (smsc #hab)
char TPA[15]; /¢ BipEat=H 8 (Te- DA B, Te-RAY

char TP_PID; / BPfEEmERR ar-rID)
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char TP DCS; N BPERRETTR (TP-DIS) _
char TP_SCTE [26]; // IREEIRERER$ ITe scTs), BlaiHE)
char TP_UD[1€1); /- -BRGHFEE (RISHENREEY TP-1D)

char index; /7 EHEFTS, TERNAR
} SM_PARAM;
AFXCLEED, PDU BFH SN FLEFFOENENSE. AATERHET
BT IE R E .

IER AT £ R & H B AR ROE R R/
/¢ ESRUFRE RTINS, SRR, W E SR

S/ M “BB1385187:468" --» “SE3L5HE1Z2754FE"
/7 pSre: TRERHIRE
/¢ ohat: BEEFRFREs
/¢ nSrclength: RFFEHE
7B BRTSRERE
int gsmInvertiumbers (const char* pSre, char* phst. int nSocLength)
{
int nDetLength; // BEFEfFFR4-E

char ¢h; /1 BTV RIE— s

i/ BilExE

nbetlength = nSrelerngth:

¢/ PESENE]

for iint i = B; i « nSrclength; i += 2}

4
ch = *pSro++; PRt i
*phaz++ = *phrce+:. §/ BRHELRETFR
*pDat++ = chy £ RIS

}

/! BRAEESRG?

. {rSrcLergth & 1)

{
*{pDsz-2) = '"Fr; /7 #OF
nDatLength++: // BB 1

}

PRl i b o s

*phet = A0 ;

/¢ BRI BERE
return abstLength;

PRAEEN TR R ERA LRIV FHE:

F¢ FRINTEHNT R SO E R R

b4 fo: »5B2158312764FA® ~-> "BEL3E51B72468°

/f pEra: WERERE

/¢ phat: EERFRHEEH

/7 nSrclength: FEFEFFHEE

7 BHE: BiRFRHERE

int gemSerislizeturbersiconst char* pSre, char* pDst, int nSrclLemgth)
i
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irt nostLength; // BIFFHERE

char oh; /7 R RE—TH
/¢ Bl
nDatlencth = rSrelergth;
/¢ TEPEEGHE]
for Iint 1 = 0; i < nSrclength; i += 2)
{
¢h = *pSrot+; /SN AR
*pDst++ - *pSro++; /7 BHUGHBANTR
*phet++ = ch; Jf BEEURNTER
}
/ BENFRE pE?
if (*{pDst-1) == 'F1)
{
phez—-;
nDecLength--; // BRRERFREERL

}
(1 BTN MR

*s0st = '\

/¢ BRI B EFFRRE
return nbDstLength;

BT R PDU R HEMEINES. IEimE, FEF¥RRTHEEZE.
PDU £ 5 a0 5mh0:

/7 ebu iR, FRAT4RHL. BREMEA
// psrc: W pou BEIEH
/¢ pbet: BiEpoU Higtt
// BFl: BimeDu BKE
int genErcodePiuiconet SM_PARAM* pSro, char+ pDst)
{
int nLength; 17 AR
int oDatLencth: // EfFpou BHCE
unsigned char buf[z56]; // RHEAXESE

/i svacHltTRE

nlength = ptrlen(pSre->3Ch'; [/ SMSCHIEFERT 4R

buf [0} = (cher!{(nlength & 1) == 0 ? nlength : alength + 1) / 2 + 1;

7/ emac M-S E K

buf [1] = 0x91; ¢/ B AlERASE

rDatlergth - gem3ytes2sString(buf, plet, 2): ;7 Bl MFETIIHT pou #
1Detlergth +- gsmirvertNumbers(pSro-»SCA, &pDst inDstLength), nLength);
/1 He# avse B 4R rou B

/7 TeDU BB, iRl

nLengtll = strlen(pSro-»>TER) ; /¢ TP-Dh MR EHE

buE[0] = 0xi1: 2F RBMER To-MTT=01), TP-vE HANER (TP-vEr=10)
buf[1] = 0; 7/ TP-MR=(

bufl2] = jchar)nLength: ;¢ BErHhh-#F N (T -Da Mk PR B R R

buf (31 - 0x91; . ;e B2 HRERER S

rnDatlencth = gemByres2String buf, &pDstnDetlength], 4); // Hs FWABHecu g
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rDetlergth += gsmInvertNumbers {pSrz->TPA, &pDek [nDstlengtn], nLengthi;

/¢ ESre-DaSHiR DU B

/7 TPOU RHiER. RELR, BAERE
nLength = skrleni{pfrc->TP UD); // FPERTERrSMEE

buf [0] - pSrc-»T2_FID: /¢ WRPRATE-PID)
buf[1l] - pSrc-»TP _LCS: /4 PGB, (TP-DCSH
bufi2] = o; 7 BEYiTe-vE) % 5 Arbd

if [pSrc-»>TP_DCS == GSM TEIT)
{
// 7T-bit HEEEX
buf [3) = nLengzh; JF R
nLength = gsmEnzcde?bit (pSro-»>TP UL, &buf[4), nlength+l) + 4;
// ¥ Te-DR B 5% pLU &
}
else if (pSrc-»>TP DS == SN U0S2)
{
47 ucs2 ST,
buf[3] = gerEncodelics2 (pSro-»>TP_UD, &buf[4], nlength);
/7 ¥eta Tr-Da M BiF oo B
rlength - bul[2] + 4; // nLength FFREREIERE
1

else
1

;7 8-bit BEHR
buf[3] = gsmEncodesSbit (pSrc-»>T? TD, &buf [4], nkength); // ¥t re-pa ¥ HixPDU 4
nhength = buf i3] + 4; /f nLength FTFEEEREKH

nbstLengzh += gemBytes2String (buf, sghst [nDstlength!, nLength); [/ BHiEENREIIBE
Jfeou &

/1 EHBFEERE
returr. nDatLengzh;

PDU £ & {##5.

/4 POUNS, BTEE. RiEEHA
/¢ pSre: #H epu BiEH

// phet: HeRrouBdse

¢/ 380 AP ReRE

int ganDacodePdu (const char* pSro, SM_PARAM* pDhat;

1

irt ndstLength; /f Bizeov REE
umaigned char tmps // WATARIEE FER
uneigned char buf [2561;: /¢ NABRIRSEHEK

// sMsC HuHEE®R

gamStringZBv-es (pSre, stmp, 2); ¢/ BCKHD

g = {btmp - 1) * 2; /¢ SMSC =B {aE

pPSre += 4; /7 fEHER

genSerializeNunbers (pSre, pDat-»>SCh, tmp) ; /7 ¥ ovoc SEEIHE rou B
p3rc -= bmp; /7 tEEHIEH

/7 TPDU BESEY. [PiEMh&E
gsmSt ring2Eytes lpSre, stwp, 2}; /) WEESN
pSrc += 2; £ 3BEER
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if tmp & OxS8C}
{
;7 BSEE N, WEEKLS,
gemString2Bytes (pSre, atmp, 2}, /7 BRER
if {tmp & 1} tmp += 1; /7 st
pSza 4= 4 // EREE
gamSerializeNumoers {pSre, plst->TPR, tmm);; // B Te-Ra B4
pSTC 4= tmp; ;! TRE R

TPDU B EpIURIR. ®SAR. HEERAS

/7 TEDU BEHYESA, IREER. APAERE
gamString2Bytes (pSre, (uneigned char*)spDst->TP PID, 2i; // BUHHARR(IP-pID)

PEYC += 25 J 7 TRETEER
gsmString2Bytes (pSrc, {unsigred char+}SpDst->TP DCS, 2); // EUGASHA (IP-DCS)
psre +- 2 i B EE

gsmSerializeNumbers{pSre, pDst->TP SCTS, 1l4i; // RHENRERFAS op_scTe)
pSrc += 14; ¢/ FeENEE

gamString2Eytes (pSrec, atmp, 2); // APREBER (Te-uDL)

pSrc += 2; 17 R EES

if {(ghst->TP _DCS == GSM_TBLT)

// 7-bit BiI%
nlstlength = gendtring2Bytes (pSrc, buf, tmp & 7 ? (intltnp * 7 / 4 + 2 = {int)tmp

7 /4y 7 HEHE

}

genDecodeTbiz {buf, phet-»TF UD, nbstlengthd;  // $5EE[TP-DU
nDetLength = Etrp;
]

elge if (pDst-»TP_DCS == GSM U052}

{
/7 ucs2 RS
allstlength = gemStringZBytes (pSrc, buf, tmp * 21, Ry
nDstLeggth = gemDecodeUcs2 (buf, phst-»TP UD, nDs-Length) ;// HHLE TP-DU

}

elae

/¢ a-bit #H
nDstLength = gsmetring2Bytes(pSre, bus, tmp * 2}; /7 BREEH
nDstLength = gsnDecodedbit (buf, pOst-»TP_UD, nbstlencthy; ;/ FE TP-DU

}
/¢ BEBRFRB LA
return nDstlength;

fKHE GSM 07.05, RZHEMEH AT+HCMGS 5%, WHEMEHE B ATHCMGR fi74, §|H
HiH B H AT+CMGL 1%, PRENBH AT+CMGD 4rd. {B AT+CMGL % fE#5iE BT
BREMEE, FTURNAEEAREEHE IS, R H AT+CMGR.

THEERE. BRI B A AE:

/7 RBAHE

/7 psre: 1§ pou B¥FS

BOOL gemSendMegsage {const. M PARRMY pSrci
I
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‘nt rPdulergth; /7 PDDBKE
ungigned char nSmscLength; 7 sMgC B
int nLength; /7 BLEEREERE
char cmd[16] ; FT & 3

char pdu[512]; // roU

char ans{128]; J/ NEE

nPdulength = gsrEncodebduipSre, pdu); // B PDUSE, #Brov

strcat (pdu, "\x0la"}; // Bloerl-z BE

gemStringzsytesipdu, &nSmacLength, 2);  // H poU Bichfi aMec iR KE
nenscLengtint+; /b kETFTES

/7 e PRHER, VRS ovsc SRR, LEEEITH

sprontf {cmd, "AT#IMES=3d\r", aRdulength ¢ 2 - nSmecLength!: ¢ FEEES

WriteComm{emd, strlenfomd)); // i@
nlength « ReadComm{ans, 128): /7 tRFAZEERE

// FHERETHER \r\n> "REREE
if (nlength —= 4 && strncepfans, "\ri\h> *, 4) == 0}

{ WriteCorm(pdu, skrlen(pdu);; /7 BREREE. goth pov $
rlength - ReadCommi{ans, 128}; fF AR
/1 BEREERI v+ ons ERRORVRSEARIN S TR
if {nLength > 0 &k strnompians, "+CM§ ERROR", 10) != 0)
{ rekurn TRUE;

}
}

return FALSE;

EREHE:

¢/ EEUEHER

¢/ F+oMGL {08 oMGR, FI—SiHEiti & PR S
// pMeg: HEEBSNE, LAEBL

¢/ EE: EHERE

int gemReadMessage(SM_PARAM* pisg)

{
int nlength; /7 ORI
int mMeg; 7 ER R
char* ptr; 7 AR
char wrd[16]; £ e
chrar ans [2024] ; // R
i¥sg = 0;
otr = ans;

sprintf (cmd., YAT-CMEL\r*); /RS

WriteCom.icmd, strlenicmd}); /; BiEidrés
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nLength = ReadCowrtians, 1024); /7 iDEsis

;7 PREEREEIREI . CM3 ERROR"ESERITIL &
if {(nLengzh > 0 && strncmpians, "+2MS ERRORT, 10) != Q)

J/ TERERE WA, Blreomer: o L
waile {(ptr = strstri{ptr, "+CHMGL:"}! != NULL}

!

LLtr += &; i/ Bt ooMat:
agcanf {ptr, "¥d", s&pMag-windex}; // iEFEE

ptr = stratr(ptr. "\rin'}; 7/ r—iT
ptr += 2; /f BETY O

gemDecodePdu (Etr, oMeg); // PCU PR

PMEg++; /¢ BEET -FHEHAD
NMsg++; /i EFEBHE
}
H

return nMsag;

}

MBS

4/ BB
4/ index: HRHBRS. M1 Fm
BCL gpmlelecaeMemsage (int itdex)

{

int nLengtn; S/ BURRIGEEE
cha= cmd[15] ; Py
char ana 128]; ¢ EEE

aprintf (ced, "AT+IMED=3d\r’, index); /7 EPHEHS

/7 Bitdrds
WriteComnm[emd, strlericmd)};

/7 HERIERTE

nLengtih = ReadCorm{ans, 128} ;

¢/ FRRETHH s ERRORVRERAESE
if (nLength = 0 &k strncwp (ans, r+CMS ERROR®, 10 != O}

{

return TRUR;

t

reburTt FALSE;

}

A= R AT wir- 213 R 3 T WriteComm 1 ReadComm R, TN RAFX S H0O#9,
AT R BERS. 75 Windows 3BT, BT H MSComm 84, D\ RESIIRM SO
BEHZ A, MO BB —H Windows APT 3855, 2 FR A AP LM B R E 05T,
EER BB KRR
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/4 BRETE
HANDLZ kComm;

/AR

// prPoct: ROEFEEEMT, FHcomLvEi" o RS A, ENREE

// nBaudRate: HEFE

// nParity: R

// nByv-esize: SEFYERE

// nStopBits: BHE(E

BOCL OpenComm. {const chary pPort, int nBaudRake, irt nParity, int nBytedize, int nStonBEitst

[

DCB dch; 77 R
COMMTIMEOUTS timeouts = { // BOENSHSE
100, ;7 EFHEREERETE: 100 me .
1. J/ EBRERME RN 1 ns (n PEREHEN 0 me!
soD, i %ﬂ‘i&‘]{ﬁﬂﬁﬁhﬁﬂﬁﬁﬂlﬁl SO0 m=
= 7/ SIREEEERRNATE: 1 ms (0 PEFREAN ne!
103}, ;BN AN SEMEE: 100 ks

hComm = CreateFile (pkort, S BaAERER AR
GENERIC_READ | GENERIC_WRTTE, // @TGAA

o, /7 A el

MULL, /7 B REAT

OPEN_EKIETING, A7 BiEAR

D, /1 PR IR

WILL) ¢ /7 TRERERY
if (hComm == INVALID HANDLE VALUE) ret.urr. FALSE; £ TR R
GetComnState {hComm, &dcb) ; // BDcB

deb . Baudlate - nEaudRate;
dcbh . EyteSize = nBEyteSize;
deb,Farity = nPariky;

dcb.StopBits = nStopBits;

SetCommState (hComer:, &dok) ; // BEDes
BetupComm [hComm, 4096, 1L241; 77RO REEAT Jo
SetCommTimesuts(hdomm, &Ktimeouts): // BEEEN

return TEUE;

A RESBD
BOOL CloseCorm {)

{

return Clogedand:e (hCorm) ;

]

PPt In|
// plata: FEHERANEIERH
// nlength: FEHEHRIKE
void WriteComn!veid* pData, int nlength,
{
DHORD dwNumWrite; // BOEHAHEGREE

WriteFile (hComm, pDa=a, (DWORD)nLength, &dwiuririte, NULL);
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}

/7 ERD

// vhata. HRZpisEBaetiee

/7 nlength: #EMSAE0ERE

/7 EP: SAREATIMR S

int ReadCowm (voe.d* pData, int nLeng:=h}

{
DWORD awumRead;  // BRORRRIFEEE

ReadFile (hComm, gData, (OWORLCInleagth, Sdwdumzead, NULL, ;

return (int}dwiamfead;

}

10.1.3 AP BOEIHSRTIE

FE 1012 959, U EEFRAYT B AT 55 H ME(EH1, GSM BIbR4E) i il
SHENEATE. b, BRAREERN BRI E RN . TE RE“ATHCMGL 1 %,
ME N SR RZES N R .. BHERS AT RS EK0EN. FRHEE, —A—%. H
LMD, REXH FEEE —ERR A

> MEBBWRENEEATEHES, SR EWE TE, PHaLd—BRitRIFER.

XA IR R T 2 e .
» RHEESE., A ME BA3H, AFLEHA, RESMKRNEIIER, TE
ARl BB AN “OK”. ERMETE L s~108,

ZXAE MR BE D I BIREHANF . SMEWRE-&EEN, Xakd
Baes TE, REHESMBEEERT TE. SEENHEL, EX00TF EdLH.

S FERHE — T EH AR class)I A BIEREMAFERCE, HEHEBAN class 0~3 Y
A%, WFLITFEE Kno class), A ME #EBRIVGRBHHATH M, FREBIAFRE SIM ¥
75 TPDU B9 TP-DCS =49, 24 bit7-bitd 4 00«1, Olx1, 1301 B, bitl-bitd F5HI#H B EK:

» 00-class0: HExR, F{HE

» [0l —class l: fif#F7E ME RfESP

» 02—class2: fiffF7 SIM £

» 03 _class3: HIEEWE|TE

GSM MODEM —#8 73 —4& “AT+CNMI” 154, A AT FE SarFammy B RiEn,
M EE: AEEE ARG EE/AER KENDY, SRFFEYN TE. TR EE#K 3
TE, Z%.

“ATHCNMI” 5 4i8%h:

AT+CNMI = [<modes [, <mt> [, <bm> [, edsx> [, <bfr>]111]]

mode - TR

» 0- @M TE.

» |- RERBESENPERT, 3% TE, TRAFEL TE.

> 2- B4R TE. ¥RRELBNEAT, sk, HEERER. BiTEN.
>3- W4 TE. AREE EAMERT, BMEa B —EEem.
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mt - TR EE® X F TE:
¥ 0- BEIEHARRIFL R class 3) -
» - MEFASANNEMGE, FHEm TE ZHEESS class 3) .
2— T class 2. #27E3ISIM ¥, # A\ TE REELS; A THAM class, HEHHE
BEE3 TE .
» 3— At TFeclass3, HEEEESET TE;, HFHEM class, [F mt=1.
bm, ds, bfr B9& X, ESEHXAHEH. —BAFTEZRLEN. :
AREFED AR, [EH mode=2, mt=1, LERIE, HMEELAMEHE. REEXR
B ME 23%f “+CMTI” BHSE, B “AT-CMGR” 4 EREERERITT. TEEME 2
MPEAEE, #EFHDT:
(W&t
AT+CHMI=7 [(EEREFIRIERE

SCHMI: (0-2),10-3),10,2,3}, (0,1}, (0,1}
CK

AT CNMI?  (BEESIEE)
#CHMI: 0,0.0,0,0
K

AT+CNMI=2,1  [HEXmode=2. xt=1}
oK

RT+OMI?  (HBEENENE)
+CHM=: 2,1,0,0,0
OK

(W T—BTE, A& BBl
+IMTT #MEY 8 (M8 HACSEEMEVE ATV, FSh e

AT+CMGR=E (13 & iRl

FOMGR: 8,27
039168310B200505F0240091633158812764F800004020521103738)0741E19058341E0"
0X

ar+MGp=3 {(HEEE e £
OK
HH—F AL mode=2, m=2 BAR4 ABNE, BRXFART, BT class 25, HEAR
Efd, HEERE TE. TELBEHIABNMNEAMEL, BiR—=& BoREEZTEEE
Frefgril, WRIBARR no class BY class | f78 2, EHANFEMEEZUHT ME AF(—BRA7E,
EEZ xS, FERERENFEES4. TES ME ZRNEREIE, S0

AT+CMMT=2,2  (BEM mode=2, nz=2)
oK

(i T—ERE, A—EHATEE)
+CMT: L 26
CA9158210820C50SFOC40D21683158812754FR0008402052116391E0084F€053TL0021
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10.1.4 HEB Ok SMS Bizdisn—ihit

A3 H B O R A BB B P T — Eihie.
(1) ZEH AT i S RAFAUEF, FTFEFEWRLL 7

fEf— AT A28 FHl, MAlpbRFEIHSTIECREY. fin, H AT+CMGS f 4 RiEH
HER, R FHULR EFETHRESGEERE, HESRE—"+CMS ERROR". Fril, RZ
SERBESAE, BMUFHRmN, SlEER. WA, BRXRE—"AERD, Frolgx
Fug A o] B8 F I AT .

DR MLERSHERRES N ERE S, —BHEES IR R/ Bt B —
MLETEEA. BEANRES, BERSEAMET. FRE Demo F, S8 TEENT
EFOR R N S AR S A NES.

(2) DLL AT 7%, RARFHE FEMFEIIHERE?

AETSI GSM 07.05 SUIEEE] 1998 A4 R Release A (Ver 7.0.1), TERZAWRZ
F—BEE A, THERE/ @7 DTE-DCE fIE B AT &4 H A< RR v aetE. BITHBMN
JLA PDU #F ) AT fr %, RERP44, WELL#E, & FKAOFHNLLE GSM H#H
EM A, BTREAMET.

(3) AR R(TPUD)AR T —EBX FHEER, BDEEFAESEE. XT3
HRBERAREATE, Aramam?

ANHE—FHPEE. BF#E, Mowrola il Ericsson, Siemens, Alcats] FHMFHE T
EMS(Enhanced Messaging Service)breiE. # T 2002 £ 2 E4-a%. ixE BRIAMEE. BES
—FH. 23k Nokia REMFHEEHIE, FHNEA. BARA5TEIAR. BASEEERE—
AL, EMS HESEH#SHER GSM 07,05, HE TPUD #HERBIAS-BEATE. &1
FERFHE5E. BAampH, fREREEME.

(4 F P B(TP-UDME 2o o] UL BAE (] () B i X Mg, Ruge

2, REFILSBRES. ZRERT, SEAACESRHEFEMEN. BEERRK
FMTHIT. o0, FHIEE T-bit G A, W TP-UDL ¥ TR FEER IR 8/ #E 1%,
TIAREEHEA). A SMS HHATAM HukE X — SHEEEEEIR A, TOERS
MBES K, WGPSHA, HFERMER, NFEHPAGBR, F%.

MREER B E N EENENEEREEBENE, WEE SR FEEIEFmEHS
MR AR, HI FFFRY, DIRKArBE X #ER%EEn e,

(5) RREBNEEREET, B/ PDUKRARE, BFEMER - SRR Es.
ARG ARESHE. TREAT4A, 8iE “RES” BRnT:
W: 0891683108200005PAL1000D91683170031&6183F20003A9064FE0527D5417
Jh}H: ORS1E83108301L705F011000D916EE1F003161L3F20003A9064760597D5417

RixsmiEe. A SIM RN SMSC 555. WREAEHHHE, EMEESBTRE
I #1E SMSC 5. RN EEA SMSC BB, HEAMRR —% SIM £.

(6) HiETLNEETEFEREHE SIM P58, MAZAFRHBA REDHER
PR T AW SMSC Si54).
F—% “AT+CSCA” 84, THTHREXSERBEEPLSHE. FFENHEFELSN,
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ERME R
— R “AT+CSCA?” 4 EAHE, REAIKILSHEEE PDU I SCA .
—#& PDU ) SCA FE RS —~"00", "08 91 68 31..." ->"00"
] A" AT+CSCA=xxxxxxxx HE S R IR & P L5,
(D PAEEAS L, A attemgs REEHEB . BT RETHIR, HEEMR“ERROR”,
RE@API T

at+omgs=30
» 0B91683108100005F011C00D216A2118405057F000000006CE32SBFMEDN]L

W o) T4 B E?

“attempgs” S RERE, BEAEFEMALEE. HLR “CR” A2 “CRLF”, ¥ E,
EHARREEBRERIEER THAFH (BERE). & “attomgl” 184, HERE
A “CRLF”, hEFEERN.

MBHAELE L., KEAZHFEER. FOGATFP, KEMNA 21. BRE SMSC &

( 0891683108100005F0 3, A “ 11”7 FaEHE CEI 11000D91683118405057F000000006
C8329BFDOECL), FRbL2 B[ .
FHREENZRE

at+Cmgs=21
= J8516831CE 0O005FOL1000D916E31L84C5057FCO0000006C3329BFDRED]L

{*>" BFHREFR, FEWARN)

(8) BEEHESR—TXTEHEBNEF, &R SBEE R REHE” PRE “Text
Mode RAXAFX, THARANEZHE, MAERLECAETREPIEHEE, HERN
FHELA LT, ZEHTRERK. BAEERA AT 5% “AT+CMGF=1" B

“ AT-CMGF=0" 3.5 3 el min B4 g 2

Text Mode SRS, HERECHT, K2EEASCHBARTHER, HEETHL
HAREHRER EE. BENREESFER, Md AT 0x80, M TE R Text Mode. Text Mode
R AXDFIHREARR? BENNFHERTRS “AT+CSCS”. MHREAT RFH
$£ “UCS2”. Siemens TCI5/TC37 ¥k L. M “AT+CSCS” X “UCS2” FHHE, HE
B AP EEFEBRK. EEFR TCIS/TC3T BRMARARHE—T .

ERTH, PXEHENEH, EEREHEMFEN AL PDU Mode, T EXL LM
7. H PDU Mode EAHERFFE, {5t LUS Text Mode 2345 RINENER, RBUA
FH PDU Mode, BI{fE BEAIZ{EBEIXEE, HDERTRERI it 8% UCS2, BH
Tbit BER MR UCS2 By 2 (B EH XTI E). MREREAHEE, TRETFER, TH
8hit.

(9) FREY smstraffic 2P py X BW K IEE D. RARZIEHEWEIRE BB MG
FifG, MIEMTHRESG? mERLHRBIEXNE, REMXEFRSEHBSERAF
. EEHFEMNES, BITHENEES. EXEHBREFIT. TS3uRMEE (b
WMERBIMAFHEYG 1~15 REME, RASERARE— 4K, E=482m A%,
MEFHEMNENS. 16 FHETE=4, M cancel FE? ) RILIFREHBNHFIAE



FRA—HS? (EBRARE, R-fEHEEHRE 14 & ARRE 158, RIMELR
R

FHEHESAS —ITPHEFES, THANRSTFS, HROCEREFSH. “98” —F
R, INFFMHETID, TRENEARAME. MERTELHA, FRERH. B
F¥A 115, BT 1/ 2, 3ET —£HEE, FIARNRGOREM4ETR: FHRE
F1& AHRWEAESE 16 %, BELD. HE, SEEEIENTHAMTHIT. BELE
B, F&5lERile BAEHENAFE, BB ARS8, FiIiTHRa S, BR
HREFEERIR Y, FolSRMEE.

MERMRERERFESEF AT, BEX, ZHLBFRNERSE, HY
AT+HCMGL 5 AR KA, X AIFHLTLEM SMSC B PFEE. FABRN <k &
TR, Rk T EBMA LR, A2TEATINITRE.

{10) EH Nokia 8210 5 I5ELE, & LB coml [, F SmsTest iR “¥HE
R MODEM”, HREFRIR gsmmitQ4#l & O & AT 5B FEN “OK”, BRNBREE
¥ T Nokia MODEM WIS, (Windows 2000 Server Z& ) HBRIH com3 D —4 $210
MODEM %%, FKIAH smsTest BRI “IH K MODEM”, {EH B0k, FHALEIT
LogoManager FHE BB HHITHNE A F LOGO, HIZREBIE.

Nokia FHIAGHHH MODEM Ihie. HEUREHBENSRE TA(Terminal Adapter)
O, FERGEER, TEEZEN S0, USBBRLSMED, KIF TSR “IF ¥ MODEM”
BOX. AT #4 R RFER.

TERFIENH D, Nokia B210 T HL &2 0O F PC BfE. M4 RER Bz E IR->COM
FHLY, WARES E OSBEN, TRARNEMEFLIED. Bl comd hER L.

ER(ER)EDERERIER, RYHE, H Windows B0 “HBL&ek” 7% E B
g L. B~ “AT” BlE, EHEREREN, EHEENZRZ “OK”.

Nokia ¥ii%4E FFIHIE “Nokia F”, Nokia TH MY HHE, FARBHTEHK AT &%
. LogoManager BEWT. REif “Nokia 18", ATLAARELZFEWFMA TIE, Nokia F— N4
FR4 “Nokia PC Connectivity SDK”, T #7F % Nokia FHLEM . £ T LogoManager £H £ F
WA, BRSNS T,

(11) #F SmsTest &, K AT $r4, REBHNE, thin

Aritacoma{“AT+CMGF=0\r", 10;;
FeadComm ane, 128);

7E WriteComm B ¥ 5 #E5HE ReadComm, EFLKS? iXHEN ReadComm E ¥R
FEE XA FHE, BRXDHANMFRRFSTEHNFAS?

W RERE DRSS ?
RXTHED, BFDEHREErREHEN:
COMMTIMEQTTE timecute - { /7 & OEMITHSE
10¢, J EFRRRAE A : 100 ms
1, 4/ R AR 1 s n AFFEESn ma)
500, ;7 B DA IR R 500 os
L, 7/ SEERFETRNRE: - ms (o PEFRHENT ne)

120} 2 EERE RN SENEE: 100 ms
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ReadComm 2 Bt B35 M2 #0k dmeout I 5E, # n=128 {ReadComm FIE —1Z 4.
B BT HE, M 500+1%128-628 ZFPR[FE. MR, FRHELFV. N
AR M, ReadComm 2#rEEPEE 628 &P, T/EE[M.
> RHENREAY, BEFREBHckEE T 100 B, ERE L3 T 628 Z, N
i 6] BB P FEOR). B EINTRERETZEMZERS.
> FPE 628 HEPN, THRREIE T 100 B (B—AFRHZNEFMEARED, W)
iR B B FERGR). BREINN EETENT .
EFNEREEBE/HHENT, EEREE —FRIEH. —BRAERESEMY, FRE
2 9600bps, AJLABHEFERR 0.1 BHAA, EHT 100 BW, T&ET—EFRHSE
EaiERE, SRR EA TR RS 100 BRTERIFIEFR. B400F, FERT
ReadCommians, 1285 150 Z2HHF] “OKwn”, METEEHS 100 T8, B EE
7F 250 ERFEME. XE AR 4 NEWEBONEEZES ST .. DREFEERA, TE
AR EER R AR, LS00 BRI AREH MR, wREREEREERE.
FEGITIRAR. “AT+CMGL” 54 R ENE . TRABTHEARA T TEXEN
G, FHAEZFEFEHEHEERS, CHRELRIF/LMMR A RENEER “OK". LKA
L3 i 52 T AR A TR AR R (6] R 2 T (PR AR A P (R BB AR (Eotm 20 #D, FHH Wik
SRR (i 20000, REFNAK. BEHE—F, BREHENRAK, HFEFINER
PR, FRARARKI “ZHBP LN, SmsTest PREGRAER: RFEHR P ONE, 45
WiE A EEHERER, BEERRENNY . gsmGetResponse() ik AT B BLAE #8048
“H RN KBS, BREETLE “OK” # “ERROR”, LIHAKET ZA&RE T
BEEHIE.

10.2 i+EW¥ 5 Rabbit 2000 @ AKX R G iBISHIZTH]

10.2.1 Rabbit 2000 (%2R

Rabbit 2000 #4075 28 2 Rabbit 2 EA GUAA RN R TR —F & fridsat 338, =&
Z80 AFIMALBBAHLIA SN, BAERENREEE, BT rHaEE B3, Rabbit 2000
T4 100 £ PQFP 33, #ARER 27V ~5V, BARSMEL 0MH 2. RAEIK40
B o s, AZBL. B, Hi1R. SR, 2EFH. NDMA HE. 5 4M
% 8MFlash,F T IEF 8. Rabbit REREFHHERE, XRANIET Z80 HIESRAET
$ 18T FF B TEAE AR LRI AR KR B F e SR AT .

5§+ Rabbit 2000, EAMMABREHABRGTE SEHL, TATEERNTESS
EHRUK EPROM EAR, ¥ PCHRNAN &M RAMED RS 5E T Rabbir 2000 ¥ EMN
Hir R ESE R LU T S MmsE. &R, i, TRAET.

Rabbit 2000 FTLUSEEAY BB, Bk, RESHIEN Flash TEiES T LEBEAEE ST, H
RabbitCoreRCM2000 BiBF & Rabbit 2000 {8438 3. 7 & & Flash & SRAM, AIELUKRI#
O, [ H#ZEITREEIAE H& RS232/485 0, A{EXMET R EHTEESE,
Rabbit 2000 AL B3R ¥ AT R F & Dynamic C Premier B43380. #E. 83, B, T#H
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F—i4, FHSTEL TCPIP Yk, XIF4ThEE RS232/485 A, RU&& M 1O K3 R X,
= T E R RS, TI4E Flash B SRAM FRUHEXHAETERFRAIA A EE.
G423, Rabbic 2000 M4t R R H T A

>

Y

A A

v

>
>

> -

B LA RSN EEERAERT EANR,

BHEAERSETD, BEEEE, HE R SRR ah 1 28 00 5% 5 I ThFE,
Ber=dmvE . WM BiLGaRF S, EaEihitiad;

BRETE 32KHz WEIE shEE 0T, WS n 88iE1T, TR EMNIR,
Rabbit 4885 0] 2A7E X REAM R A ZbIE 58, i £% 7T ELENE B Rabbit A H4E.
& i n) L4 FAE 0 AL BRSE 4 o =40 HE 8%, Rabbit ARFESSE AN B O S HBHTIE,
AT I R 4R THRE;

Rabbit 40 FR SR AT LI S5, B RZREBINZDT LURED BER L,

AR EEER S, o202 1000 47, 7L 50000 47 C R, TREREH,
F BARRRIKEE.

WMETHZs0EKZ180, ##EA T M T Rabbii;

TR 10 HHRAZEOBR T ARG EEN PROM HifZs:, FHESEITRBEFHF
RERELT .

BEFERERPEEB B .

10.2.2 Zh#% C (Dynamic C) {ESMR

#%: C(Dynamic CYE & £E T Windows 95/98/NT & Linux 4 # Rabbit 5 #1582
BT RRE. TEYNEERMZITT IBM PC FEH L R Z-World 4 5 2 F Rabbir fihH
BHBRASNEAT T HE IR CREFRS.

FAECHR AT

>

»

HEAT AR, R, B TH. BE%DER. ENXERBHRAT Windows B
BT KSRGS REHNAEe T, AnELEE . N AHER
o] LA 7R IR AU S L EED B IR 28 B IRAT i i .

FRCHES, CREM L EEFREAT ZHITHIEFR AILACETREF
BiBREIEF .

AHBRECERIE THEA printf A4, 0] LN ZELE HE, SRS AT M R
Biepl R AR IAREE. '

B TACIETHT RUIRLSHBARELET R et E 4
FHEE.

AT F B EE AT, X R AR EFE A B VO, R ML T HER
F R BN RS
HEAFFEBHITRIEIFEEH BN AERN AT &R A0 RABIOS). B
BNESEHSHEFE. EE. TERAOEHRZERNPC L7 115200b /s F4FET 5
FZCAlFE 5 s TR 30000 BLES.

1R HBEFETT PCHLLE, AT LI LR F IR TS5 E T Rabbit #ib

BERNETRE. BRAZNRZATIRTAM BT UFELRE. BE6RI SRR
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FEETFARELSE L EHIER TIED., S5 PROM REHTE.

s CESAEDT AL,

»  F¥BE(Function chaining)Zha C £ BOBELS, A FHHIRBERAE] — M EIZ T
BEES. Y—E0eRESENATR IR R TR SNSRI RENT. R
$EERT E BT A IR A AT R R E R e

»  JpiEA)(Costatements): SLF7E 8 — R PEIRUETH AR H 4R £k CPU B2
I L HL MER BT S, B — iEAEH — A S5HAY B K EE(CoData) 28 T
g7 N5

» B $(Cofunction): B HE A1 — 1, W B i Fo W B — REF R EERLMIER BES 3
7. {BEUNEATE MR, R BAS LIS 3 MRS, I AR B EE R
.

»  Slice BALHBEAE —BRFPHRENLESHRUBLLNHEERERIHEL.

> interrupt XEF FREFTUAHCESTRERHBLHRF AT HARITESE
(-

> B C LR AR R R P T R, R R MR .

>  shared f protected = 0] {# 71 [F)FE 5 R I A FIAF R 7 FE M it R A7 A3 28 Y B3R
#/IRF.

> A CHE RN HAFRESRARENFIHY BIEMHES.

MU EFFR AT LB H B EC RRATFR LN CES IISCATERBBAXRLERR

HELETFERAASYHRFHER TR,

1023 HERITHEE RETPNE

1. REFLREERERKIHNA

(1) EfEFRE

» ErRRREGHLEESHENTHEE, SEKHSIRIERS BEHEET 20
BRI {E A

»  KimEAEERE:

>  XZEHOER.

(2) Bimx

» RitgEeENd, APTUECHFENEREFRESET,

» RS ECUCMAIR OHEE.

(3) REBK

ERELAFRETEEDE 10231 Fir.

(4) REIMEHR

> EREETLRE S0 34

>  HULENATDUREEE T FESIMER (B I EE—, TRFEEREMNNE
B E MER RS, A SFAREEE: FEUTLSB£KEE, EHEN
# E SR LIERAE 45 ATV MR, SEGSETLLERF L, B
AIUREEEMERNERSE&ERERET:






> R4 #:  VehicleTerminalDlg.cpp

#dafine R Ox0OD //[EEFF
#define LF Ox0On //#E78F
void cvenicleTerminaltilg::SendScring(CString &atr)//EIEEFFEH

{
char checksum=C,cr=Ch, LE=1F;
char ¢l,e2;
foriint i=0;i<str.GetLength () fi++}
checksun = checkeum™str [1];
c2=checksum & OxQf; ol=[{chmckeum »>> 4} & O0xIf);
if (21 « 10) cl+4= '0'; @lge ¢l += 'R* - 13;
if (o2 « 10} c2+=~ '0'; else c2 4= 'A' - 1);
C3tring atrl;
BLY1="3'+EEr+ "N ACI4CILCr+1T
wm_Bort.WriteToBort{ (LPCTSTR}etrl) ; f/HHAER
}

CHRABEFEXBNEE TIREWHET M ENATRTRE, sk

TR AR AHET Rabbic B FEF R, THTRANANZE LETEE. FIH T6963C
A REEE TR, B4 240X 128 EERS, —TEER RS232 OfEA#FD
(Rabbit B D M3}, —FREH RS422/RS485 (A BEE %R, Rabbit M1 C 1), — M REN

RS485 Z(RABBIT B O3, — N FRE# CAN B CGK A SJIA1000CAN #£=4148), Hik 512KB
BAR RFEF 512KB BEATE.

i, fOKABSRAREFMENT, Y ANEE C Baig hgRg.

#cefine TIMEIUT 2D0L

/T REV R LR

wold SYS_INIT (veid)

{

WrportI | SPTR, &BECERShadow, Ox84 ) ;

J*wePortl PR 10 7R SpoR HHMRTEIEAES, -0, /80 A Sdfeaee s
WrPortI ( PEFR, &PEFRShadow, OxR0);

// PEFR XKD & ThEESFE. BB eev 4tz /0 AE

WrBortI { PEDDOR, &PECDRShadow, Dx&G! ;

¥/ PEDDR 9% B ¥a8 5 AE7rds, @ rey 8, LN

WrBortI { TBICR, &IR7CRShadow, Ox48 }; // T omy &, Wi, //SERE

keyinit () ;//SEANeL, FE e27o O
WrPortI (I0CR, NULL, OxQ7i; //7E PE0 3| {EREsafchi ¢, TiEfas
fnicMInit () ; //LCH KIMEHE. PP TesezC AEAME EREE

perDopen (SE00} ;
gerDrdFlust{] ;
]

inc serXopenilong baud}; /* RHX = A|E|C|D */

HIFERR Xo
FH PR A AN 1 5 B ok /)y XINBUESIZE F) XOUTBUFSIZE, 1.



% 10%

HEALE O e ST R S 1 : $ 207 «

#define XINBUFSIZE 63
#define XOUTBUFSIZE 127

X KN A 20— 1, EEREREEE AN mRE ERAET 21, WRSE
FERUE 31, FFRIMEH.

¥
»  baud: PEEFR, HESRADNTHEGREASRER 1/8192
AR

» 1:Rabhit L EEBRSWMAE R
» 0:Rabbit LR BHEFREMAER &

void serxrdFlush(}; /+ H9 x = Af[B{C|D */

RIFHO X WAZRAFK.

woid My Delay{}

{

int flag;
flag:l;

while {flag)
costate {
waitfor (DelayMs (TIMECUT));
flag=0;
I
}

AR
Costate FRIMEAIRF MR, HKiBER:

costate [ name [state) ] {
[ statement | yield: | abort: | waitfor( expression ); 1. . .}
name A LLR:
> —NEME, RAEXNRC a8,
» —AE&E INEREUSH CoData £f45
» —NEMA CoData SR RIRIRET
name 7 LL2BNIAR, ZiFH[IGEIE A CoData KRUK] “TLH” &,

state A PLFéE:

» always_on : costatement & R¥IE. X —EHFBEF/A LK & (paused condition)
th -4k {4, £ H CoPause FHEFH.

» init_on : costatement ¥IAEGE, BEIPATIE S (execution thread) H 3T, iX—
AESE ARG costatement K%, costatement AT LL{FAS CoPause ik,

» IR state BE, BRI costatement FEH &M TN, HF CoBegin Ef
CoResume B AWATAH R . costatement FFHAT—IKE K.

Fr &R costatements # always on. F P AERIEE A init_on .
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int My Set_ch()/; /REKeE
{

ant get _ch;

Colata Co Get,lc Time;

gez ch=0;
CoBegin(&lc_Get);
CoBegin(&lc Time) ;
while [} {
ccdtate Co_Get 1
gek_ch=zerDgetc();
if (get_chi=-1} |
CoPanae [&0o _Get) ;
CoPauge (&Co_Time) ;
retummiget_ch):

} '/,f"E'nd of costakte

cogtate Co_Time {
waitfor [DelayMs (TIMEOTI} ) ;
CoPause (&To Get) ;
CoPause [&Co_Time} :
return{-1};
} //End of coatate
} //Ead of while

}

B
CoDraia £58):

typedef siruel .
char (S&tate;
unsigred int lasclocADDR:
char lastlocCBR;
char ChkSum;
char firsttime;
wnjor §
unsigned long ul:
struct |
unsigned int ul;
unsigned int u2;
}ous;
} centent;
char ChkSirn2;
¢ CeData:
void CoBegin (JcData* p)

LR BRI —) costatement [ CoData £58); FHpL. EITRHIX—EAF, costatement
Bwdiar.

void CoFauaefColata* ¢

BRI CoData, AFHHN AT costatement Fik. 251H CoResume 2 CoBegin, #
B



F 0=

i HAL B O 5 AR S-S S R 4]

int serXgetc(}; s+ Bt = a|Blo|C #/

MR OB X RIERT.

- EIRE-P

> Success: FREREW, 0 EmTEN

%»  Failure: -1

F Pl REEWR TR R H My _Get_Ch(), HEFHBEREAS My Receive_Str, K& FH%
BN E AM RX_Check() PR RIERLEFE Tx_Check(.

int My_Send 5tr(send_tx infa) //REFPiH
char send_tx irfel].
{
int 1i;
char Get FX_Strliz?],Get RX Infollz?! y3et R¥ Check[3];
Cnar Send TE Str([:27], Send TX_ANS{10-;

strepy(Send TX Str, nwgn);
srrcat(Send TX Str, send_tx irfol ;
Tx_Check(Send TX 8tr);

for (1=0:i<=20;i4+) {

gerDputs(Send TX Stri:

My Delayl);

if (My_Receive str{Cet RX_Str,Get RX Info,Get_3X_Check)-=1)

switch (Get RX_Infole)] {
case ‘#!

retum{l] ;
break;

cage '@' ; |
Send TX_ANE[0)='5";
Send TX ARS([1]="#';
Send_TX_ARS [2] =Get_RX_Iafal-];
Send TX_ANG [3]-r\D7,
Tx_Check [Semd TE_ANE) ;
BerDputs (Send TX ANS);
SET _MESSAGE (3et _RK_Info,-1);//iEHTAN, HNSm=
break;

}

default {
serbputs (Get RX_Str) ;
GET_MESSAGE {Get_RX_Irfo,-1);

}

} // End of case
} //Bnd of for
return(0) .

1

BERRE:
int serXputc{ckar c); /% ¥ x - a|B|C|D */

BEFIBROSSMK.
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» o BERTHE

R [EHE

» 0 EMERYEEDHE
» 1. FrRKE

10.3 +EH 5 PLC 1B {512 HI

T4 A %188 (Programmable Logical Controller, fEif PLO)RLH B EMBE AR 3 B
RE N MER RS " ZHMNA. RAEPLCHBHRABEERAVENSR. S TER. BRE
W R, fREMIGIRE, mEEARA, R, FRENR TR SEs. €&,
PLC LB BRS LN AR / g (AR ANF. ERENEART. METH#E
. EEWEREEARANERENESIMNGLER, PC ALY PLC Z REXAE R T
WEEE. A—atH (PR SR TN (PLC), RERITRSIERE. XAETRSR
(BRI, HFAEFTERAEMRME. BHER PC 5 PLC ZWEE. TRAEHEER.

TEAFE T F(Siemens)200 RFIH) PLC AT PC 5 PLC Z H/H DB ERIE.

11T 87-200 BRG0P R4 T RIFHCERINGE. 8R7E $7-200 DR AT HEED PP
AT P A R 28 R 1A 9600bits FIERIE W, R RS485 O LB EEE P i dkiE
FO, AR E B E R P (i ASCILD ISR T 384 kbit / s BIRER W, I 7] #2618
¥, T PC 38N RS232,FEFZ MFEMHITHEFESR. FHEITFAE K PC/PPL M,
18 87-200 CPU S+ B YR KA AR PC/PPT PIEE, SEBL 20 5 8.

TEATFL T RSB ITREIRECES, BIHEFEEE.

() EROWEHHE
PE1F CPU 214 E—N#47TC Port 0,2 03 1,8 B 53 1T 30884k .
Wkt iES N '

MOVE 9, SHB30
(AR 08 8 6 E IR 9600 #EE, T AT BRI A, BAEh 8 4r
CPU 214 RIS BRFF R SMB30 5B AT EHE.

(2) PLC BG4
PLC & 44

XN yBes, D
g4 ) Port 0 BRAF5, 71 iR Mk 29 VB100, R SRR ZEF A8 VB9 1. PLC
FEMHUE, Port 0 X F R LFIEPHFMN 8, EWMHUEFPEEITHTH. HREF
W B -

ATCH 0.3 //PHEERS 0 PRl E o §
ENT /AP AGEIMO AR SRR E TR 8 {58 sMea P, TEHHINIE R O CoRRE SRR AR R .

(3) PLCEWRAEFER
EWEF:



Z10F HERS oL bR EAERELY 4295+

LD 8MC._ /&R (aMo.a=1) EFWOERL
MOVE 9.EMEZ0 //HmOBEIRELE, ssoc iy, TArREAL,
MOVD &VB100 (VD56 ,/HAMEEHERE veloc, B ERBEGEENX
MOVB 0,.VE200 //vB200 TEMEECET 1 B o

ATCH 0,8 //PEEF 0 HERE TS

ENT //F¥FF

MEND //{3RERekH

INT ¢ //ElEEER o

MCVB SMB2,VDSE /8 SMBZ SPYIEEREE RS

INCD vose [ Hah-feEtn 1

INCE VE20C /B r-dom L

RETT /T 0 85K, EHTES

EIERRF

2D sMC.L S/SER-ER s =10

MOVB 9, BNMB30 //ERIOTERL

MOVE 252, SMB34 /BRI 0 FRErRERTE A 250m s
MOVE S, VRSS //EESPER

MOVE 6841, VB10C /58 “A” K asorr ka1 as )
MOVE -6H35,VB101 /& “9"

MOVE L6¥328,VBl02 J/FRFY8”

MOVE 16437,VBl03 ;/FH“T"

MOVE L6436,VBl04 //F{F “6”

AT 1.1D //fEEER Rl o A RIEERE

ENT

MENT

INT 1 /Rl TR, A TRRHRF
IMT VB9S,0

ATCH 2,9 //EEH e BAhEEY 2
RETI

INT 2 /;FHiEF2

DTCH 10 /e 1 0 SREEEF 1| (3RFR
DICH & //LIERT R 9 Sepiidere 2 IEER
EETI

10.4 MATLAB B &R OHRBEEEEH

MATLAB HERF B0 AR 2R a7 TSR SR S H RN 2R, W
R EZIOMIEN S DRE D MATLAB BHEF, HR2FEHEAN. EVEXAHEET —
HHAT

10.4.1 MATLAB 52173 Serial piFl
HoranNgmEERs:
8 = SSRIAL{'BECET','Pl'.V1, 'P2',VZ, ...}

X, PORT A¥OE, PX HEBHER, VX 4EHE.
] 10.4.1.1:  s=serial('COMI1', BaudRate' 9600)
PAT ZE AT BT EE:

Serial Pcrt Object : Serial-QoOM1
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Commnicatisn Sezkings (EHIEE)

Port: o1
BauiRate: 5500
Terminator: ‘LF!
Commumication State (EHARE)
Status: closed
Reccrdstatus: off
Read/Write State (HHHRAR
TransferStatns: 1dle
Bytecshvailable: 0
WaluesReceived: a]
ValuessSent: o
WU setG B EIEE seral HEH WAL
wRMBEDT:

» {HAJBRE(Communications Properties)
BaudRate: HFF#E.
Parity: BB, HEAURERR(0dd). B (even). Hi K (none).
DataBits: #EGF, #EH 6. 7. 8 fiL.
StopBits: & hAr, ATRLR 1. 2 fir.
Terminator: & 5E &R ER.
» G R PE(Write Properties)
BytesToOutput 8 H i tH B X 2 5F 3.
QutputBufferSize 38 B X A/ (CLFEAT A B4,
Timeout 5 R FEREEHNE.
TransferStatus 38N R EA RS R SWE R BLEHETT.
Idle: ¥&HRF#REF
Read: AR FiEHRME
Write: A RS EHEE
Read & write : AR H RS GRE
ValuesSent fA LRFERZBEFTH.
» A E(Read Properties)
BytesAvailable 5HH# AZ M X AT BRI FIFE.
InputBufferSize 7&E AN K FIA .
ReadAsyncMode 18 F 5 F AREENERFRIA.
TransferStatus $#H KA S HFR S EEHE.
ValuesReceived 5 MU EIR).& F 15

) 10.4.1.2: BT ERFEER 19200, ARE, 8 AEIER, | MEIEGHNPEONE.
g=gerial [ coml','BaudRate', 19200, '2arity’,'odd’, 'DataBite’, 8, 'Stophits’, 1)

o] CAEA set fd, XERERMTE, W0-

set {8, “Farity’, ‘none’):

BURDOXNRE, EHTHEEN N, LATFED. KEED:
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fepen{s) ;
WREHG, RASROXNR. KENHS:
focloseis);

XRMBZRE, s MFETREZ Y. PRFRHEER, B

deleted{s)

s, s R AERMHR T, WHMTFEER MR MATLAB T {E% W+ & k-

clear 8;

HipH AP VO HEWMT .
Disp BB OMNBEHEEER.
MBS EAIN, SRS S, HE, Sk BT T SR
Fgetl #—17X %, PABEFTRERET FOTFNMEER/:

tiine = fgetl{ob])

[tlipe,count] = fgetl (2kd)
[tline, count,mag] = fgetl lobj)

B RNA:

Obj: BHMR

Tline: FREMIXENRE, FRBEEX
Count: HIHEFIFENMEFH
Msg: THHRBAERE &I

vV VY Y

Fgets —ATXA, GIFEHFRERN, HEBEERS Fgel 31,
Fprintf 2037 s RIREAE, BT WREERER:

EprintE (obj, ‘cmd!)
fprintf (okd, 'format", remd")
fprintf{obj, ‘emir, ‘mode')
fprirtf{obj, ' Zormat', 'cmd', 'mode')

ZBHHIN:

»  obj: =imbrg 3

»  “omd”: BEXKH

»  “format”: CEFEAHKR

»  “mode” THERRSERRFL A

Fread &LTBI7 0B8R, HinZEm=UnT:

A - fread(obj,size)

A = fread(ckj,size, rprecision')
A,ocunt] = fresdt, ..}

A, count megl = freadl... )

EBHBLMT:






# 10% HENE o5 el SR KRR 299 »

ERURE T, ETRIELLAEANHTH, L FEGTEREUR ST R
fprintfls, -ok,this i=s a async’, ‘aswns’); .

it Bl B3R A 27 B O X% 4 TransferSatus RIE(E, MR TN idle R,
mRE, HERETE, TURRFIEEE. )

get{ 8, 'TransferStatus’ )

10.4.2 @i 0 {# MATLAB Simulink 5 § Sr gLl iR 743861

HER. BHITEHFETER BPLCRENNRERF T TENEER gL, Al
EF) Al MATLAB Simulink #bk st 3 8 294,
FEAnF C51 B LA FE B LT, Rt S8 rT el Simutink #id RS232 Ok%
C51 K AL, i@t RS232 O/FH C51 HEBEA.
HIEW T,
(1) RE—HIEEH mBEF.
(2) B S-fuctiion AT %,
(3) AR simulink ¥R 3=,
MR, XEHA M I S-BE SRR RAEREME, THEFE RTW IR4tH £ 5R
KIned: Bk, BIFH CMEXS-RYE. BE 4515 5% MATLAB BTt

10.43 xPC BHFERE TR AfESR

xPC HAna] LUEN £ O EE RN L5 Tz AELEfRE. & xPC HEFEFE T,
FAP AT LU 467 MATLAB 844§ PC K17E A LA HL, A Simulink #5056 & 5 3F Bh473F %
IR . G RTW (U4 e S £ it 71008, A S PC AN FALHL L sirt i
s

THEON ARG EM R ENS, FEWNES N MATLAB #HE 4,

BB ETMYASROSHEE, KD HEEA COMI HO.

(1> ¥E£ MATLAB @r&THAO T &4,

»» Xpusetun

FTFE 10431 FFasiidiE, HERGBRAEERNSEE, S0 E DG






### Tesz 4,
H4# Tes:z 5,
#4Kk Test 6,
#41 Test 7,
#3H Test B,

Build and download xPC Target application uging model xpcosc: ... OK

Check host-target communication for commands: ... CK
Download xPC Target appliceticn using DOP: ... OK
Ex=cute xPC Target aprlicaticn Eor 0.28: ... OK

Upload logged data and compare ik with simulaticn: ... OK

#3# Test Suite succesafuily finished

F AW FEET EE RS Rt SEE:

tg=xpc

xPC Chiect
Tonnecked = Yes
Arplication = Xpooss
Mede = Real-Time Single-Tasking
Status = stopped
CFUoverload = nore
ExacTime = 0.20
SessionTime = 39%.22
StcpTime = 0.20
SampleTine = 0.000250
AVITET = 0.000008
MinTET = 0.0C0008
MaxTET = Q.0C0002
ViewMode = All
TimeLog = Vector(80l)
Statelog = Mabxrix(3D1x2;
Qutputlogy = Matrix!sdlxz)
TETLoxg = Vector(8dl)
MaxlcgSamples - = 1G5ES
HumLcgWrapa = 0
LogMode = Normal
Scopes = No Scopes defined
NHum3ignals -7
ShowSignale = Off
Numzarametears =7
ShowParametera = Jff

FRTRE, &9 T MATLAB s OREARRT T HENRE, BELEER

FEAE, EIWES ENER. FXB8NERETLHE—ShERMAXER.



FEnE POEEESREAE

[FFRE

FEMHT —MERBNEARFERNESHS, UDIEZEESEATREDLDR, FHERE
HEREE, AEESEKANET: RS-232C FidE, RS-422/RS-485 & OiR#t: RISHEEL
BASTROAREESETN, FHEERKE: 8 0EERS TCPIP EEMTH L HipELk
5 RS232. RS4RS f)& KA MODEM MHKIHE.

1.1 SOBEEEAES

WEASHRHNES TS NER. BEANER TR TEEMEITERT .

FITEGERRE —FF AR N RIEYE A FAREET. FTaRNSEAE: BB
MRFEE, FEEER. R, B2 0PHEURES RIS, L EeilEsR.
HEBMTIEES HEHEAO HEFE.

BT EERA N —RE SRR MEE AR AR TR BITERNNAR:
ER ok, BARFStr, B b AT —EAMKNAER, RERERELE. BITER
RIHE 25T LM JURBULT K.

11.1.1  RiTE{EHA

A 11001 28 “BATEE T REE, SR RAURE N R IR R SR R,
AR R EERLR), HRE —MUEFIR LN~ THE. - UHERSE -1
BN KR IMRERAAAEEREER D, TOEREAE R T AEERE, B,
HAROE R AT (24012

IDOlDl'DZIDJIDdlDSIDG{I’.'?I |
| R I
> The ’
Bl1LLLl “pTHERE” TERE
BT CPU SEL BT A EH, OS5 R ait Ffm, Hit, T84T

#EOF, LREH “ERBNEER" ($-3P W “REBHSHER" o8, ANKH
TR MNE 11112 FiR.




PO DiPZ 134 [SD6 B

s TN

B 11.1.1.2 SETEORMEY

ESEER AR, S8 ) A L fr M SMEBEAN R OR Bl AT AR, X YRl
AR PEBRWSE | MFTNRANE, EERN BRSO EEST #A CYUESAS
e~ CPU M “SRMAFTFR” P ERBWBNFR. GHTER, ¥ D7~D0 [t
ZRIEP). “BUBNETFR BBLEER Bk B,

AHESHHEYT. CPURERHNER GHTHD BN “SiBRH 58" “fEs
HEFFR” IRNEAHE “ERBOEEE", RED “REBASES” B, BEE 1
e 1 A HGRBISME. “RBBAFHER” NBECOEE D CRRe HE.

BEOFH “BHEEE” XA CPU RLHENRNRAEHE R, XeEiE RRE
B T4,

CREFER” NRRN CREM”, 8 MRECET L H kT 8EEFaT B R
HEHEAR. G, AREFERH DSk “1” B “YdEHRHFER =, B Do fr
Fr YEERMATESE, AD2ARTE “oERESE &,

BREESERR Lid “ < 377 FEHRINBEATER, BEEMN EHASEWRST (UART.
Universal Asynchronous Receiver and Transmitter) ,JEIAIE A6 : lnwel 8250/8251,16550.

1. BTAFRARNBKES

> EHEEERAMN: EAkE CPUMRRERNHTERSE, ), BrafNrRE T
AREBITABETATHEERAMNES. ERPEETAT, B0 3siEREE
AFMERBER. EERFERFHESTAT, BOEEFORMEEST LS
FH

> HTHFRG QTR BERE A MrafTREBH, irEYEEER T
HE. BTC SR B HAUS Z B RIABN, HRREIT RIS A TR B
BAGTHEAAE. BRI RTROARERAS.

> EHgERER BTEREORBNAANEESRER SRR R
AT ):E):

> BHTHRRA: EREN, BOaBI RN TR B SR ERER I
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TS, R, BORBHEFHOTEREHRLRRT, RERTREMR
B,

> HH4Y TTL 5 EIA B F4#.: CPU MAMREIRA TTL ¥ RIEFEE, ENM5EA X
AR FERABEARE, FEEREOERPIFITESR.

» At EIA-RS-232C ¥ DR ERNE S8 ZiEHEE XA MODEM i, HFE 9
RiES8: IEXRT MODEM 7R, ARE I MESE. XEESHAED ERE
fit, LAME 5 MODEM ER4HHTHes 5061,

2. BITHEMEEOGEMNER

AT TR ERFTRONES, BTAGROBBE - RHTTHRENSTEOSR . &Y
AR, EIA 5 TTL B ERBEL R MAHFMERA K. K, $TEROGH, BERM
WP RBBHEARRRRE, BRMNREDUSRDHRD (UART) ZDOEHMREREE, B
HIEATI BRI, e EER KB TR R D EXE SR AMHS TE, BEET
FmAZH . RARLEERELRITEBREOBBIZOTH, SEEBEWLLREE.

3. AXRBITRERMERE

HEFEN. EELREAEF RS EAANE, e, CENBTEERYT LA
B ERbRHE, XEESRERT =AM, AWE, s, FS8WamEniRt.

fERI B RIB MRS I BB 8, B0 bps(bits per second); fEHISELE MM k4
¥, UREERRTHEEERBAHAEERR. BRDMET —Mel IR RS, sREids
TR REBEHANEER, SRS ERRT]H 110, 300. 600. 1200, 4800. 9600 # 19200,
REH CRT &in# e 110 F 9600 Bl P A EA —PhER R T 16, TEIHLH THINES
EEEAR M S 2RI, BTl — MBS TN T/ERE 110 3453, mehRiTe
LB TFEATERAMITENKX, BTUAT R RL 2400 SR BT R R . A ¥
DB E MR SRR LA BB, A, TeEmERiEe.

EHEREER, SA/RBBOFERTERRERSEHT. BTN sEEE
BATEAL, —A LA Bk AL — R

Y RE TR, REEBER | AMEEEATREMR SR8 miEERTL 1s,
M 16 NETERER AL 1 3R, B ST 9600bps, IRAFREF N 32, MM rtbhF0 R BN
£ = 7 9600 X 32=307200Hz

RITEGES, BENESHRERESER LEHN, £388%, BEHRKISUTRES
K

> ERNE—F SRS GRARED

> EREE-——FERERERS CBFEK. BAEKXA)D

LIREAR, BE7 IR,

FERUEFNRIGET, YR, 5548, EEMERAERD—ERN, BITEERAERE
BEE—E, ATIAEHEER, BB,

RS-232-C XN A A M THUE, EES R FIREMEGIESRMEX., RS-232—C
KHAZRMESBHEY, FSHFE5ERN TIL GFBARFESE, RS-232-C #H-5V~-15V
HER “17, +5V~+15VHUER “0”. BEAFER 11.2 3.
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112 BT ERTHENTHEY

BIBEENERF R, BIFEETUE—SAAIET, ERTHLR T =, WREE
EuRnEERR, FERR%E—FAGRHZ—HB, WKAET. WREERMHA, F8
FERTEh A 551 B, REEH B £ A, BREHF—HELREHTE, WL TEH. W
REFERYT, LB LT A BB A B B A BN AESER. UHAERT. BiERHRL
TREUTIEE. BTRETEHEREER, WS S ERENE . X TRERN
i, RIEBESTF, FELIBREKBEIBEHHERFTRNES. WELER.

BITRETEEFFACERNE, —ARENEE, > RNERS. WEERER
B minE. KARTETAFHE. LRERERURNSEFITER. E3H, £
R, BAFTREEIORITHE: MR, AEIRNREBINRTEESRIIT
g

MFETEMDELRAE, THHFENMGENTHEXNTHFHA .

1. £RIT AR (full duplex)

BEFRENERE ST, 2B EPARR RN ERREEN, EETTMEETE R KA
BT BRI BRI, BARNERFAMASN T8, mE 11121 fiw. SULMRTE
FARE-REHEI—RH A L. BEOEHOGREEE (TXD). BEHEA XHFE
WEE (RXD}. E2VUIHAT, BFRANE-RERE T RSN BREE, HK, &
PR ANERA N W AR, S IHFAERRTHHOME, B SESERES
PR EER, R AR MR RO E AN (FlnzREifsmnig) +n
FR. XA BERE AN S RERNERE, R, FE2BEESARBRERS.
(A R L BRSNS, LR,

7 2
Rk Sommame e k1€
SR | BB

B 11121 £WLHA

Htn, HEALEANARTHREAERE RSN, MERSRTARE. X —Fm #
B/ EMAYFHERENNE; B—F0, TNAFHGETLUXRAFRER. 8%, 8
# AL AFHUE, ERRr, FEAZHINEFRE, wEEEESR, RERRE
XA FH B R XE, W— A FR PR ERE — TR AT A SRR R 2T 5,
B TAEF &M L.

2. FRTARA (half duplex>

R R R A REIRGCUE R R, BREEWVUESA T E LEE, BRETT
ARERR PR EYE, XAEMER A LT TH, WA 11122 FrR. RAXRITHAN,



EAEESS RNRS BRI, BRI RERIBRER L, BT m0R, B,

£ A IR . BB TP R SR ER fr Bl R T TR,

i £
¥ T o
i

MiLz: FRHIEFN

M ENENASTEOEEDRERN, EEIHR S, BALRNE T RER
B, LU FHMBERERZPEAERTHRALE, B8, MERNTANTHER
BB VAR SRR LR, TARAREREAE, 5TREL T Bl MR
TR [F AT RIE B

B ERAHEMPITR OF RN LW TH ARG T gD, R THARKTAL
MG, EREER, — R AT IR RS R E, ST SRR A
AEERE, EXRTEZERTHRRRME, BB ME.

1113 FRPHEE SRS

SITHEREF RN G R AP ERT MR HER TR ER 11-1-3-1 AEME R AR,
®11-13-1 [EbfERAAREBERE R

[ IS ais-pN SEEEH A

TURER (BT RRREFRE | o
2AEL | EErRES CRAROED rwEm L | LARNEELE R, BrTEsLhn
ASEH, BAMBERTEN 5T :

R -FHRIHHEEBLAREANEREE | EEFIRAAFHERM: 7R ZERR

REEX #: MEBEIEHART IR | RTEE
N aas HHRRSRL | a smpgmrting, s
o ’ m B ENR, AT TR

a FEEEHER, I LSIRRERED
A HE TSR AL EREREE

R ER AR, TR T o
A

11.1.4  HiTREEY

FREE R RIB SR A~ . ST ERABIESR . MR, SR,
R, AARTRURSHENE NERESNE AR, BETTLAKALY. B
B, HORE SRS, BRERERNE, THET 50 05T LES LM IR
B.

B8, REEE AR BB BRI . A A R AR
B URE R E RS, X, MRS RS i EB AT DEC A T RRKARL
g,

B HEAT AR NSREE

ko] FATEREEASRE: AR
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1. OSI| % #1 TCP/IP #H¥

(1) OSI BrX

OS] -LESHEEM A EFEEIRE, CRAEE N AeHTHEARRNAMEXHNIREE
B, R CARER R E X SR AT R ER S .

- BRBEEEAE OSI LEHIERE/LE, W: EIA-RS-232-C EHTHEE, IBM
H1 SDLC (Al IR s KBAIRENRZ . ANSI B ADCCP {( Fei ¥R @ HHFD)
EHBHFERE . IBM M) BSC (T RIREREHI0 LHEEERE. NAHARK & TR
Y SMTP R #3785, POP3 RAamlfE.

(2) TCPAP X

T RBEWL

>

Y ¥V V¥

v

YIERE. MR OSIMYEE.

PO E: HKLT OSI FEEERE.

Internet JZ: OS] #RFE Internet P {FRIRTHR Y, R RN (AEH,
e, X OSI MEHE.

NEE: WNoSIHR-ERMNEE.

2. S:iTAEMY
BATEAE N 5 R2E Wil 2B il

(1) B E YR F

>

IR RS TN

Rk B —ANFR—DERER, R AR ERLRAM
T, MR SR, FHZERTE R ERREXK. S FRNEEET
—frEREA (REE, BEE 0O, FRASH S~7 ANEEMAR, BEFHNED
BE-ARRs (TR REA), BER—6r, 156, BofFdir, &k
fEMETERERNTRA . &R R EN&ERT GBRE, XERE
ER G FF R A — AN TG . R R BRI M A & A R E AR
SERRE, HECBRGADIG HBEN, BIRARAER, SEER.
/e Ve RIS KRR LR AERBRERE S M RY, BB R EEFE,
SVRROTEATTE. ERERR, R TEEERBREMRT, BAE&RE. MEL
FIRE—AFRNER, ENHE, BR—-NFREERE. XERAEERFR
T AR, MRS R R, FRFFHE, R HTIERTR A fi 1k
K (BBEFHOEECKE, BFLEEA%, FERBRALURETRETZBAKRS
B ER A —UE. FBTThE, BURAASNIAHEZ, BETH
EIBME . SR -RFH ‘17 (FEERFRE Z2E, BRE-TBEE,
RS MR, RIBMEFINE, SR ERERRE R A A AR LR
Eibfr. SaEEE by A, BEEMBEER—MHTEY, FRERRA,
LEBEAEERRRE AT, —DFRREsEE, Bl & 8RR g
£, WM 0”7 HEPBRMT -MFRHIAR, ENLBBEA%TE.

B ER TEITEATE R, RPEFREFIERY, SEE-NTH, RERHR
AT, LUSREFRACR TR . HH B &R S04 8 % B I g e g
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A, ZEADLBEWERRAN SR, M2 PR MR xR mER
fe—Fpggoh, BLUREBTERHTELSE. A TEESNFRNITEN LESH
AT — L It ERMERMERRT, REW 80%. Hik, ikthi—%
AESIEEFEEMN RS T 19.2kbivs). EREERN, —BEERARS L.

(2) IHifF /R FE P

P AR ETHHPERREARE BM AGHN - #H RS ASHINBSC). BM

FFRE—REEGET M ERFARNEER, TFREREE—AFER, FHET 10
M EREREMIERN AL SERFEU R B MEST ROERE R, ik
BUEREHF. HTFEEENERRE RN, MM T R
EFH (BHEM) MEX B LEMRSTUER, $ERNTESIT 14
2 7. SYN 2FP E5(Synchronous Character), H— MiFF8E5 854 SYN,
—1" SYN BYRRELFZE, M SYN M#ES. RERCFRELREIER, #
EHARE, HOR TN, — B ILRE A, SR IS T . B0 SOH
REFRFR (Start Of Header), FRAFEHIFEE. E T SRS MA, B ML
PR R EE R STX RI0H F R (Surt Of Text), FaBEHRN T (S
iR MIE R EIE 0 E XA, M8 FIHEA. BB G A G LT ETB
(End Of Transmission Block) 33 5 £ ETX(End Of Text), ¥, ETB AEEY
R, FESERETNIEERR, SUERRM LB E, X8, £8100%
FEHEEAIHRER BT — MRS A5, B3 ) SOH 4B ETX(E ETB)
FRETRG, BRAATURAESEERH CRC. B, M ER LT
FAT —SEiEEEHE, EN02K0E [1-14-1 FiR.

BB ERERRNELE T, FREEE IR, FELS NS/
AT E e, Fi, SRNERET. BN, aTEET 24850 4T,
FOESR T B R R R . B EE e, A, AR R
IS EFRNENRE, BYERERTEZEE TN S EE B RN
WFH, BESFEARME. i, EXHEMETLER ETX HRBARIEIE 2%,
Bl E A SR E NS EREAE, TR MR TIre®, R, Bk,
N AT TR TR AR T, KRR AOURE <SRN, 4,
Wil PR T #BFH DLE(Data Link Escape). 43— MY EFHER ¥ozm, &
R f0— DLE, iX##EBWE - DLE T Fa F— M2 AMESR, AR
SEELHETH R RAIDT . DIE KE B RSE T NT HIAESaESRn, BE
FETRAIN LR —4 DLE, SXFAEN /AT, FR-ATEIE R SRR, B
TFREE. ELELTU EMSUE, 04T F0Mm i R .

& 11-1-4-1  WEFHHS R RBRIEERF

£ & ! ASCII EBCDIC

FIH(SOH) (000001 00001

JM (STX) 0000010 A00H0010

A%(ETH) 001011 00100110

W (ETX) Q00011 0000001 I

A (SYN) 0010110 00118010

EEEOT) | ceco100 [ 0011D1L}




£ ™ ASCII EBCDIC
WE(ENQ) 0000101 00101101
HIA(ACK) 0000110 00101110
A (NAK) 0010101 {H11101
¥ X {DLE) 0010000 00010000

(3) M SRS Rl Y
R 5k R EAF O IR B RT RN R IBM KIFRE SR SR 432 SDLC
(Synchronous Data Link Control), H EriF#HEILAZ ISO(International Standard Organization)
B T R 55 B 8 HDLC (High Level Data link Control), 2 (H (% +5#:th4 (American
National Standard Institute) ¥ 5% 2 2045 8 /5 B #2 ADCCP(Advanced Data Communication
Control Procedure). XLEHHMFI4F R B I AW —MEARTTURTEL, MAERELEN

PIA G, MARRE E TRRSEMITIARS R, SR “H R O,

WfS BHYSH B SDLC/HDLC M —ifE BARELU T LA (Filed), FTEHEME RALFF

shARIX.

» SDLC/HDLC #FEFH: SDLC/HDLC Hhil#lsE, FiE{s BABuael— M rEs

MR, BUR RS ZMFEFEFRE 01111110, FIFEHF). WFFH
WEBIS RS ZE R — A BB EE R, FA—Di(Frame). H78 KIS B ELL
MR AR, TAREFRRE TE WA R, SR o LUl & 011111107
FREREIWRIFF LG R, CURESIWIES

WHEMEBHEG: ERER2ZE, TUH - ik A(Address) Fl-—AEk%
C{Control). HilbIZARME 52 WA MK, BHBTREET A0 4.
SDLC 52 A B C HPIREN 8 2= 16 . Bl T LFARES NSRS
—fz, WMRA “07, WEERES—MHUF, FhH “1” WEFIRRES—
At BE, WREFSHE-MFEFHE—AN €07, NWEREZE AR
T, BRUHERT—AFE.

BRI IREERGRZEMESERY I(Information). 1 HAAE E4LM%E, 3#
ARFWELAEE RS . PEIRHTLN 0, HEH 0 M, WX EERE
Hlfr 4,

WK ER: BREFEBZEHNAFEFEFTHMER, MKBHHRA FC(Frame
Check)¥% SR AR % 55 FCS(Frame Check Squence). SDLC/HDLC ¥ 16 £
FERTLARBET CRC (Cyclic Redundancy Code). B T4REZHF HEIHEAL “0” L
5b, BTEKE B#S N CRC iHE.

11.2 RS-232-C EA%RHE

11.2.1 RS-232-C b

BT RITEET ARG EAEED. SR, FHRETRANN, BhT AR5
MR —-BMESTERA. ERTEGN, EXBRETERA - MREED, #RRK%

C &V LU iR TS . RS232-CEDRHBEAN —MaITEERED,



RS-232C #E#HE (Y MIEFRE FIA-RS-232C #n#E, HY, EIA(Electronic Industry
Association S E Al F Tk, RS (recommended standard) fUFRMEFTHE, 232 BN
2, CFRS2N MBEH—KBHR (1969), FEIXZ 87, 7 RS232B. RS8232A. TRE 1969
EMERLTIUHES (BIA) S RARS. EHARE R E &S 3t
HEAET RTEGHiTE. ENEER “HFRSEiEd (DTE) MEREFTE (DCB
2 BT SR R DR AR . SAAEMERA — 25 MK DB2S S, M
HEER AN RS, ST AEEERMLE . B ai%E IBM PC §L.E 1 COM1.
COM2 0, #E RS-232C#0.

(1) BNFEESRE

RS232C TR E R SRS “D” 8 25 friEB Sk idEE. DB2S 23| SR

B 11210, X255 18d, F20RFAEGESE, K 3Rixe X HE 28&H.

D) L A & HA
DCE IRFEENER | 34 1A fixfde DI
-TE gy | s 34 M DCE
DTE ZihiieiE 16 4o mwgg DIE
JIE BR[| |17 5 - Ay DIE
wEY .18 . B A g
OCE  —piiREE | 19 7 E'c] NA
DCE goRstakin@s |90 8 ey DIE
DTE  m=mEem |- B &H
DIE ST -2 10 &8
DCE KERR | |3 e R
DGE it | L 124 ikt DTE
5 L ZiHRKSE  DTE
o M—

B 11.2.1.1 DB253IHIEY

Lk b, RS-232.C # 25 3 RFHEELABLEHK, EHENELEEBES KR
fER 3~9 5|4, RS-232-C BHEHN ¢ 3| £MESATNLE 11-2-1-1 AR,

& 11-2-111 RS-232.C BERE) 9 &£3189

FIEs Lot 72 | AL Ehie

7 EOERIR TXD DTE—DCE DIE 22 ETHE

1 BREF RXD DTE—IE DTE 2 & 17 538

2 R RTS DTE—DCE DFTE iR DCE BB R I R G F

5 SRR CTS DTE—DCE DCE SR DTEARCERIT R EEES
£ EEdEf&y DSR DTE—DCE DCE M &7

7 | R ERAaRK

8 T DCD | DTE—DCE #on DCE BHFLZ AN

20 | EREWMERT DTR DTE—DCE DTE ¥E&3F

22 ! meER ] DTEDCE #7 DCE S5 pHd HRkRS:

(2> EOWBAFEN
EIA-RS-232C * 285 . BEEEMERIESERIIAEIN T AR,




. TxD #M RxD E: #FH I(MARK)=3V~-15V
B4R OSPACE)=+3~+ 15V
7F RTS. CTS. DSR. DTR §i DCD S5 hjgk .
EEEN (BE,. ONRE, ERE) =+3v~-]5V
EEXX (MiFF, OFF &%, MEE) =3V~-15V

BLEEHE T RS-323C PR ZBHEEFHTE . M THE (588 B#E ‘17 (&
) MERET-3v, B8 ‘07 (F5) NERET-3V: WrstiES: BERE (0N
AE 5 E A EE/THV. HIEREOFHIFES TRHEREF-3V. BRE XA E e
RILEMEDT 3V i, EEEAT DU R R, Jh -3~V ZAINBEXLE X, KT-15v
HE T3V REBEEHRANTEEN, B, TFITEN,. NAIERTFELGE~15V 26,

EIA-RS-232C & TTL ##: EIA-RS-232C RHERWERETSERRE, 5 TTL UH
KRB FRRERRSHIERR. Btk X TSR TENED RN TTL 8#45EE, 2
MTE EIA-RS-232C 5 TTL A2 @BEHTHEEHESEXRNTER ., TIIXMAERK FETH
SrALnE, ERTMERERTHR . BB AT ZHhaER SR ERERE 4, 1 MC1488,
SN75150 S AT SE AR TTL F°FF] B1A WP, T MC1489, SN75154 37 3L3E EIA B
B TTL EPHER . MAX232 S H AW TTL——EIA XA B R#E%,

(3) EOprEsEY

RS-232-C ¥ NS R— KBRS DB-25 1 25 Bk, WL DCE 3, #
BEFE DTE 3. —S@ 4 5 PC HUEER RS-232-C 0O, HY3AEANTHRASERIES.
AB=FAELOL, B RREEE". ‘Bl M “ES5H”. LR DB-9 1 9 HihkE,
EEREHE RO R,

(4) fEHrRBRKE

BT RS-232C ¥l SR TR ENT 4% NEH T, HHRpEEm 4 0 £ R, 15,
A A%HS LA RARRTM, £XFENAD, 498 9% 1P BRETEE 10%~20%
RFEE T IER, FroAscpr{f PR A imiEie 50 £R, XE DEC A8 Y #ME RiFET
AN W% MBHR 11212 HERLER. Kb | 9B AFERSE, 254
DECPNO.9107723 .

WA = ROREER, B W 224 AWG AR, HAARUERK. 2 SRENRERReR.
748 % DECP.NQ.9105856-04 & 226 AWG [P0,

#11-2-1-1 DEC LRIBEBRER

HE 1 SEMERIEN (ER) 2 BRI (R
110 5000 3000
300 500D 3000
200 300D 3000
2400 1000 500
4800 100 250
2600 259 250

¥ 1 BR=12 F~P=0. 3048 X
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11.2.2 RS-232-C HiriBfEEER s

1. EEBES

T REMER AT 15m KRGS T, —REMNFHIEEE MODEM, HRFERKMRY
RL. WE: B, DIE{ES N RS-232-C (55, DTE St EHARETHE AR AREH.
(1> # A MODEM(DCE)H HiEMill{F R rIfE S &
A TER T MODEM 2 AR F 3l 68 GR84S, BT HE 2~8 55545, &
T RI(22 B)ft DTR(20 S)RME S SHTREL, B 11.22.1 Fik.

o Bcr bop DTY
b X _
. Bl
2 (18 i N
‘ o e # 28 i+
E
. I ﬁ e o
lﬁwﬁ- s IH H ) mn.. \m
# oo pey)
vrg| ® iDTR
e | 1

B 11.2.2.1 %A MODEM(DCE)RI 15 B ST 6915 2 ik

DSR. DTR: $f£§l. (DCE) #&4. HIER W (DTE) #EY, ARTHEEFAH.

B, BHEiEHSRSmnxty, BiEdkE e EHIRSEMES, 4% DCE
KEZESE, FRI GR&ES) AN, B% DTE, DR, S35 “Wi” &5, Big
LT EAERER .

FHENERZRMIEENY, EABEREEOSR (DTE) X# RTS GERKE) /9.
E, #F DCE (MODEM) fiff4i%, N DTE [F% CTS (AWFERX) F8. BRI HEE
¥ RTS/CTS EHE Y, RIREREHKEDEY, MFEES. (RTS/CTS Af HAFERT
RS RiE T mER T R8O

% DTE 3R3 CTS 58 /5, il TXD & m DCE RH #H17E S, DCE (MODEM) H#iX
Lol FAES B REIMES (NFRBREES), Fraxl.

HHEHLA DTE “HiEM S AR, NAE MODEM REMEIEHSH
FHEENT. ANFH DCE REIRKESE, RXFH DTE £ DCD 58 (BiBREA
H), EEH DTE ME&EY, FR, BEREESBTIYEIERES, M RXD £ LiX% DTE,
DTE ifiid STHEEB M T FEA R BINARBITEA, I3 1 M FERFREBaRE, 18
R ERBEAOR PSR T TR, CPU MDA SHEM A\ SR EMER.

(2> RASHEELERE

{Oil fE 07 B MODEM 2 (B3R seif £kt 1Tl f, MR EMFH 2~8 S{E S8 MHITEEE
SE&l, AEEHIEN. FEREE R FDIR S, XEEEMNEEME 11.2.2.2 T,
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TX pcg
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[sTeTa 5 Te]

+ Fenn

El
U
FE O W

=[]

{
l

B 11.222 RHEAEIEREBIS

2. EEEEE

YEEEREIEN, TATE MODEM, BENG LA EREE, XMHERT, REH
AABNMRESE. BRAMAER, EEEPHEEFFTFERS-232C MEFHBEES, A%=
REE (RIER. B, S5 ErEiay TRPRTEGE.

& MODEM B, BXEERER Tt E:

RS-232C FrMERE: HREE NPT 4%E, BXRSENBEERN /T 2500PF. X THi#
S8, HAFELN 170PF/M. N RVFEEE L=2500PF/ (170PF/M) =15M .

X—EEATE, BRTRTH, LSRENAT, HEH 9600bps, il NEFkEN,
PREEArIL 30 K ~35 K.

3. X MODEM pil ¥ (3 &5

HoE, BOEMEERERTEREEES AR B AR F— 5 D8R
REMEERSHEE, BAHSEOHER— B OB NP OMEE.

F—A B OB EEREMHE, Jo4rHUM 25480, HER 253 5%
AE, F11-2-2-1 5 9 £ 8 O 25 £ QX N iEEITB.

£ 11-2-2-1 9$HROFN 25 SHHBEOMEERAE

9 §t—9 %t 25§25 § 9 ¥ —25 &
2 3 3 2 2 2
E] 2 2 3 3 3
3 5 7 7 5 7

FEEEREN MR B TR TR, BEFEIFARE, Y GPSs BiIERB T
BHAE, RERE-NEN: BREEHE (88 SEEEEHE (88 Wi, g
X, FEH AR, RAEEREK.

BREHERAME:

> RS-232-C iRV RIZ R 5 IR 44 1% % DTE(Data Terminal Equipment)!5

M (5% DCE (Data Communication Equipment)f 58 £, FIHIX M RAERTH
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E, HRBEITENEEHNHESR, BETE X ZShEEH T EN (G
i, AHENEO) SRS EZ EREERE. BR, X MrgERES
MEMUENREREA BN, EEEAFEN. BTHEMERNTHE, BRI
RS-232C WHEL R AR H T AR T .

> RS-232C FRAEHETIRE(M “RX” M “Bal”, #EWAE DTE ipk, MARME
DCE M1k e X . A TEFENRESEF, £8£ CPU M VO # &2 RERE
B, FHEE DTE, Ry #hee A MBI .

11.3 RS-422/485 E OfrA

11.3.1  #4

HF RS-232-C B:DPRAE B R, B EALZME, ETEFLUTHA:

> BOMGEHFERSE, SREAEOABNER, XEHR TTL BFAHE HFEFE
FARPER AR TS TTL BEEE.

> EEEESHE, FRBAERE, BREE A 20kbps.

> EBEOMHRESEN—RETRREILEMMARIHHAERER, XHIEhERES
PRI, B A TS,

> {RRIEEEAM, BASWEERIREEN SO RR, LKFEEMRRERHESOKREIS.

RS-422 f RS-232 REMX, E£NHI RS-232 2 AL/ . B 3HE RS-232 15

FREEL, HEMMEN, RS-422 EXT—HM-PHAARO, BAMEEERD 10Mbs, 1%
$1PE B A B 4000 TER GEERT 100kb/s 7)), FHAWE —&FERLE LERRE 10 M
W8, RS-422 B—MgfLRE. BHEKRKOEN. FHEEHMTE, #a20 TIAEIA-422-A
R

A ENATEE, EIA XF 1983 fE7F RS422 &l F#HIsE7 RS-485 drt, ®nT L&A,

SAAGRMEEES, BTSN RISEHERRIF — &R & L, R T RXENIESEE M
FRPUEHE, TRT REIEER, BEdrd b TIA/EIA-485-A #74E. BT EIA HMETUE
HEEFR DL “RS” ERMETER, FrLAfEIE(E Tk, {948 31806 LR bruELL RS SaT 4R RRiH.

RS-485 AF LU T

> RS-485 M1 R 1B “17 LIBERRIMEEE A+ (2~6) V RBR, BHE “0”
LIBERABEZENR- (2~6) V ER. BEOESHEFH RS-232-C KT, BAH
PREOBRBASH, BiZBRS5 TTL H¥#HE, WHES TTL BEEEE,

»  RS-485 PR B R EHEZE R 10Mbps.

> RS-485 ¥ O RXAHPEEsIBENESEWENAS, PiIETIREEHHE, BN
AT .

» RS-485 HEOMB AEMEEFAEMEN 4000 ER, LR LTHE 3000 %, B4
RS-232-C AR F R niridEs: | MRS, EEskgkh, T RS-485 BOAER
2t VPRSI 128 MR E, EDNRTE £ b6k, X R A P AT LUR A B — R RS-485
B EME R R &R,



B RS-485 A RFHI RS FHY, KEMSMEEN SRR NE LRE A BT
FEBRAERMNSBEO, EH RS4SS BOHBRELIT NS, —REERER, AU
RS4RS ¥ O BF B B MW 40k 4. RS485 B E A DB-9 1 9 i54fLE, 5HERK
3 RS485 # O KM DB-9 (1), SEAEEKMERHE 0 RS485 KX H DB-9 (4.

11.3.2 RS-422 5 RS-485 FiriE0kH

1. F#fEwm

RS-422. RS-485 5 RS-232 F—#, HiEGSHAESEHAR, BRICEFEER, ©
EH—RRE, #HAP—RELHA, F—REXHB, WE 11321 573,

RS- 465 2

B 11321 ESEHESR

BEELT, RERHE A. B ZRIMEHRFER~+6V, E—MEHRE, fEFHE
-2~6V, BA—NEERE. AT -G5S C, fE RS485 hil & —“ {$8 "%, TE RS-422
TiEEFTHAEIARN ., “fFRR” SRR PR M SR K Bk, Y-
e AR, HEESAELTEERSE, FH«BS=%", AuEAHENTEE “1” 5 “0" 1
E=F.

Wt L R X A B, W RRBH PEILERE AA 5 BB R NMIE, %
R AB ZAA KF+200my FIEER, S EEE e, DTF-200mV I, HHifuEE
AP, BCRERPAT SR ) B PR EIE R AE 200mV F 6V 2 F. ZIE 11.3.2.2.

i
SHe v -—i——-—-—"— —*-
1 EEw
O — — e e - n—t -ﬂl
*’l

_______________ . ST}

B 11322 HBETHEFOETER
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2. RS42Z2 @S| E

RS422 FRHESHFE “ THTREH FED HBRNESENE", 28 X T EO BB

B 11323 RARE RS422 PIREEN. X EER—RE SR, L S5IRE, 113248
H DR E#B5MEX. bTEESRAREA LA ZIRHKEIEE RS232 FIRFIIKS 52
77, HAVIEHE AR DEREEDEECT A, BEAE 10 M R P EiRE (Master),
HAAMBES (Salve), MIKEZBIAREEE, BTl RS-422 Era X SHH ARG . I
AT 4k, MERBIFAEEENRE 10x4+100Q (SAEQM). RS422 MEHEOETFE
AR RISTHREGEE, HERAEHIREA N, FEEZETALTIESTHREA] L
B AR (XON/XOFF 8F) B (— M alf3nmsE ) L.

G— R AR -Gl l- NS
1—fpmgnme cwe-LES

B 11323 SR RS422 U0

24
= @

O o~

B 11324 DROEEBEIKEY

RS-422 M AAEHIEE B % 4000 R (£ 1219 8, B A% % 10Mbis. HTPEN
REMKESEREERSE L, 7 100kb/s HEUT, AAEEAHSERER. REEE
HREEH TAREGETEEEH. —8 100 KK gL s REB RS o AEER
1Mb/s.

RS-422 JFE—FiEdl, BRUEMASSFEHaaforSeRBi. caEsEme TR
B, 87 300 KL FAFEREEM. St mnRiRam.

3. RS485 BS T
BT RS-485 £ AL RS-422 B35 R B e, BrLd RS-485 i £ B 5 M 5 RS-422 #3145,
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MEFRATFEFER TR AT EE AR B EM% . RS485 AU XAk 5N,
CEHRF R ETENEZ S REE.

AR ERER, 5 RS-422 — RS T HNEE, BHREH—E (Master)
WE, HEAhAERE, BT RS422 Ao, LTHARDREREERTR, S8 LTEE
ERARE.

RS-485 5 R8-422 fIARGRAE THEES M BEEARER, RS-485 &-7V Z2+12V 28,
M RS-422 -7V B+7V 28], RS-485 Bl A YN 12k, i RS-422 &£ 4k. RS<485
AR TR RS-422 FIAFE, A7LL RS-485 H1ZE5N2E AT LA HIZE RS-422 MI4E P RY A

RS-485 55 RS-422 —#f, HEFHBWAIEELAN 1219 K, SEHEED 10Mb/s. FH
FEERP K SAMEERSR R, & 100khs HEUT, ATREARERENEEEE.
REEBENES AR ER SR EREN. — 8 100 XEDE8 B A EREEN S IMbs.

RS-485 HE 2 PedEm i, HREERF TR AN R, TEESEgH TR
TEEHMEE, A—87E 300 RUUTFAFEEEME. KR EREL 88 RHFR.

11.3.3 RS-422 15 RS—485 RIS 2 S BN

RS-422 AI3CHEF 10 358, RS485 I 12 4, RS SAWmmE. Mgnth—
BERASRLENSSREN, FTXHFHERENNG ., TWEMEr, NS TILA:
 ORE—FWEKEHREEY, BETYAEERER. NERRAEP B AN hEK
BRREE, DEESILSFHRMESHELESHERNRE. B 11.33.1 FBR
FEERN A PR IR EEEE AR (2 ¢ o) MIFWMEBEEFR (b, d. .
as ¢, ¢ =M EERENER, BEMASE, (XERTEFETE, HEE
B CHEEMEKREREEENES, HTRRRSrR™E, FEERRES
CEXBFRFERFRERESEN, SERETHETR.
¥ FEEDRSMHEARNESY, FERTESS. REREGSSHEHE. THLF
FME AR EEE. SANAFEEREETARSES, RE—Bas &
THRBERT EZE, FHERIKNIIRIININEE.
Bz, WEEHE-£8— EEMMETEBEENEL.

I

L 7
{® {b} (c)
R
—_ "ng_j -

(d (2) (0

B L33 HRMEREEFX
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11.3.4 RS-232. RS422. RS485 S BETEL

RS-232. RS422. RS485 HX BB HLIWE 11-34-1 Frox.

F 11341 RSBRMELE

#5E RS232 RS422 R485
LfERR 6.5 245 £
It 1 % 1R 104 1532l
BRAAmaKn HEIS 400 ER 400 HR
BREHER 20Kbis 10Mb/s 10Mb/s
BN ES# AR +-25V 025V~—+6V V=412V
ggﬁg BESAEO | 5y -5V =15V +-2.0¥ +-1.5V
ﬁgf{g MR 5 (= ESH +H-25V -6V +/-6V
U528 S B DY 3k~7k 100 54

1ZEB ) 30V/us N/A N/A
gEhBRg B mm +-15V -1V ~+10V TV ~+12V
BEWSHAT IR +-3V +-200mV +/-200mV
Bt A B Q) 3k~7k k(B ) >12k

T EMar SV ~3V IV ~+3V
8 H R STV TV STV ~+12V

11.4 BOERTEEED

FOARE S T

s

ARG EBEHLER RS, 1 RS232C NREHES RS422 BOME, HiW EH R
Yepdse, WAUBN BRI ARER,

P ERERMEEAE, PlRHEREREIRE,

P BOEREN, BE - NMPANERATR, nR0iFEBTFE, FFLEZRR,

> MEANENUAEFEERSE O, HEEEOF RENBE, TR OSFR.
11.56 & HAHBEBREE X

T ERE R RIS ESTERLIEREMR, HHH 5235 & 2 /e R
BRSREXETRHER. ATHEERFTFROEN, —RERRNREBELRKS
%, MEERRSHATREBEERERTRYEANRRTE. RTEREEERTEY, H
TS RFE BN, WH “RE” , RIFEWRIARTRER, M B .
R RE, WMAHERER, W “ai8” .

11.5.1 AH{BEAE

B ERRETIER “TRRR", NEGEFHYESZI, BEE 1 FRRR.
SRR R B AR
BR: IEERNHL (FFROSHECMRRED &, “17 B EchEE, W
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1 0110, 0101
0 D110, DODL
BEK.: TR (SFEMREERRRN B, ‘RN SCHEE. .
1 0100, 0101
0 0100, 0001
BRI fesE W U B AR R D AR R0 (1 R ERER H, 2 fr 2 fr DL BiReg
TR, Fi, e, ERBERGE, REERERE, Bl FHEIEE, NBiEs]
TrZEH. FRafnad, B e . MERTTRE (CRC) R#E%.

1152 HERITRGESLE

TEERTL R ISHRIE 2 L 2. 77 24 Cyclical Redundancy Check, %7 CRC (FH &g CRC 15
T L0 (Cyclic Redundancy Code), FAXFFEEIHE 4D . ERFAREREHN
PR RM (Breor Detecting) B, SLBWAR, RBEFHEHE L CRC HIFHEYEE—
FRESEEEE, BREENRIMNSEEF R CRC, H5KEF CRC HEE, FH
™ CRC E AR, B o 38 iR R

RN AR ES M AR, CRC a4l JLEERHE:

OCRC-12 FL;

@CRC-16 B2,

@CRC-CCITT f5;

@OCRC-32 5.

CRC-12 FBiE % B {E 1% 6-bit TR, CRC-16 & CRC-CCITT #30)A 23k £ 8-bit F
F, Ky CRC-16 AEEFHA, M CRC-CCITT HERHEFATRA. CRC-32 BB ER#E
— ¥ 25 Point-to-Point B E F &5,

T PAERE A CRC-16 F iy i H 4 m T2 .

CRC-16 IBthB PR AR, BN CRC FERMNE —(#ES 1, REECRCHF
7% sbit WEEH#ITRE, 2R CRC HFFBMEIESITHL, RS (MSB) i
U FHZF, WRIKA (LSB, BAECE&uBH CRCEHLFR) WEAN L, NWEHFERSHE
MXHETEEETRE. FHNRLSBAE, UERHTRA. 58 LENEBRZIKAHL
8 M, FH—8bit WEAEEE, FHIA CRC HFFEHMES T —1 8-bit $E Rl 3#H470
Al — BRI 8 B . TR B TFRILIESEAG, CRC #7728 FERI N B4R CRC E.

T4 CRC it &1

(1) RE CRC FE#H, HLHLHWE FEFFhex).

(2) BERBAE— +8m$ﬁﬁlﬂjmﬂﬁﬁ$%ﬁsﬁﬁﬁﬁ4,#E%ﬁﬁk
CRC 73§

(3) CRC HR2H{MAB 1, MSBIF, BHHBET LSB.

(4) MPLSB A0, EEE=:E; X ILSBH 1, CRC HHEHSLMAILHE 2.

(5) ERRIEE 445, HB S KBS it —4 8-bit $HR M E 5T,

(6) EEH2BH 55, HIFFHESHEESTR.

(7> B CRC FEBRKIAEEDD CRC E.
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11.6 £ CEIEN TCP/IP FEHEXTLL

AHE B R MR % 8 O &S TCPAP & k.

S{EH BT TCPAP (MBS0, fFH ST RS232 HAW FMUA:

E 1 529

> BTEE

> AR

S RS232 A EAEAN L, 3T TCRIP BRI SRS IR S &

B AR AEEE 8, FRILLK M =8 AR IE I A S SR E N 10Mb/s, T8
5 A FRS232 SO RH, HiERF K9 115kbis;

»  WRSHEENNHGERS, FHPSBRMRXE, EAFEOEER. HLIEE
B BT .

¥ AEARSMN. A TCPAP AR &k T REM L & SRV U ARIEE R
%, mMEOHR T RN EGMILEE.

11.7 MiFR45 RS-232. RS-485 fyARKRX S

PC SHE &S £ E3) RS232. RS485. LLARMEZE L, £ ERHRTRAHHEEDM
3. {B RS232, RS485 REMFZA S MPH - RmEMERE, W RECHEFRAA F T H,
MR CHRERBHERER, BXHESFERTATE 1SO0ST HHE, RAEsmEsE
—#IThis, EA TR —HERE, EFARLEAN. & R8232 8 RS485 WAEMRMEE
W, MBWERWBE 2 &, AP RS4SS HOBE 5, RS48S MR &R EMAE
FEE, REEE “F (Master)” H&PEAEIIN, ZITFEESEYR PC, MiZFE
EMPHAFFE—PTRE, HEEHRM (Slave) #%.

TR F EEZE AR ISO/OST AR, AFSBREH TIHESR, HBHERE
Zksd. R, SREFLEE, MERSE S 93N, TEMREZIR TS
FEE. ERA—ABXRE, FRTZHFHALLER, &2 RETEREH.

11.8 MODEM BE{EHAR

11.8.1 MODEM R34 T{ER

PR 1E 28 (IMODEM) K 92 B3R 1A 28 (MODutator) 53EE A2 (DEModulator)
BEH. CRTENSTER RS AFRESE RN ATRSARE. B 11810
i MODEM &£ 1)+ SHREE R EE.

ZRMHBASBERA D, BRI IARMINEEEBER RS EEDCEH, HERAR
REDOTEFI LTSS, SRFRTERMGEERBAROTRE DT AHz FHELE
2. REA—RMEERBEEERHEFRETOSAGER&E, XL (B, X
HA TR AR N RS, ERAEERETE R BiES R KRG S AR A F U E
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HIRsc s, mERERN e EeS, XEA CWIET RIS S e IR & ER L
fEiass, WBEIEESEAREHMABMEERE R, BE-ARE. B, HmEHm.
MODEM £—#EHE. LUERitEl ik BNEFEE S SRR ARNTRESHER
B s, SREEENTENAMSEERBHEE.

1
EH {f}-—- MODEM | MODEM —;E: AL
o 3 :
B 11811 MODEM Bl 2 Eid s
—ﬁi%#!%m Ern ﬁiﬂ
Bl ¥ imatie Sngll o
B o
& it X0 &
2 ﬁ
* Jtﬁ&ﬁms P
E mmadpmbem rase e mEm . b : R
RT 2
H E&iﬁ— 5 [ B8 [
o PR < [ | TE |
RAETRE o
; v b
N L.
‘_ﬁzﬁ!m#ﬁmca

A11.81.2 MODEMMERTHEER

B 11.8.1.2 5 MODEM K3 A T K. A, ¥EBEHRiEE DTE(& Q) 5 MODEM
&R TAESARW T

» DTE [ MODEM k& Hi#k&RiEES RTS.

» MODEM@E&HFRERE, W DTEEREEARTFEEES CTS.

> DIERBIAKHRIEGES CTS 5, ¥l ¥R TEEED E M MODEM iliid 5817 &%
A TD % tH B 4TEE

» MODEM X 84T &3E 0 TD Rk R R EHIERTES], HREBRITER, BEE
RTS BiAIERER.

BRI BT ‘

» MODEM MHEE FWEIENERERESE, hEMERSERE DTE ZHEH
2B ERES DCD,

> DTE WEENEEES DCD G, HEEWEEE.

»  MODEM R 8|S RUEeR (5 SRR ECH T REEED DTE & D, B DTE
BATHW.
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11.8.2 MODEM [#5hEE

MODEM #2374 §1 58k £ 8047 ¥R B {5, HAE | LA MODEM A aE BB BL T RITH
B

(1) £HIIRE. HIrFH &% MODEM —RBE&HEEAEIGE, FAAYNE,
B A EEE SIS R4S HEETVEEN MODEM F | 435 —BEENHEE
& BT REEREEE. FEHHRIOR. FETELAMRS LS MODEM —RB R L{E
R EER.

(2) 5. HEEEIEETY MODEM 7] AT R —miEs D2 e AsEE, MM
THAAEESHSREERSTE.

(3 HRAUMUESERESR. $RAMTREMIREHRESEN, BRrERSEHERE.
BB ERAR AR CEEHEE, CEEmERE, B> aMtE.

(4) BEEPEREIIEE (SVD) . SVD EnESHIEREMELR, ARFHFATERESR
WERIATAR, FTLUER R &S BE#AT E @RS, SHBERENHR, BENESEEES %
I8

(5) W T RBHAIEIEE (FDSP) . HETS ) MODEM Sl AVE BiEHE. £FF
SRS, W ARBEEREEIT MgRiE. 45 FDSP HAER MODEM, AT CL{FE{R
TS AT R R RS L F AR . S5 SEBNRIENAEIERANE,
FDSP ThEe AiF @ iE X Rt E, EAREW. @R diEHL ) IR MR 5,

11.8.3 MODEM [y5r3

MODEM # %O L EBRAHRRH SRR " Al LEBEALT MODEM Hig ¢
%, “HRR" HF MODEM WIREFE:. WR MODEM FLERH “HR" &8+
b, RIiFF MODEM R{ERZBHFTHM “TBE" . SBREEMARIRAERTEN N
HIFHIR, "TLIFE DOS FHEA. WHEEE = REAHIMIARE.

1. MR

# E MODEM £4 MODEM FI R EaE— -2 75, 5E MODEM FiERMER
AT, BT ERRESRNE MODEM &, BEbe S b RO R B MODEM B .

A#HE MODEM RSO E X34 £0 MODEM # USB #10 MODEM. #
E MODEM H ML g7t s, @ sTaA 5 S MET O (RS-232) &S, R
At b BT COM REEfTHE, BB, R, MODEM $HER E—RF 8 BT .
A ¢4 R MODEM #1 T/ER3E . USB MODEM K4~k L8RS, © R —# USB ifgts
THEEARERN, REEFEA 12Mbps FIEWHE, ZHFIFHP ARG RAEE, TR+
FEGRE, HHEIURERANFESH B AR TH R,

48 MODEM H# T A

(1) ERIER.EE LED #8747, XT3 TER MODEM KT /ERE, i
VR, REEE. AERES, RETHLEEMR, M5 MODEM #3558 Boras LAl
ERLETEME, FEE, WL BREENEE. EEUNL. ERMAPH K R4,



|

£ B R B A, B LS T TR LR S5 8 MODEM & MBX. Bi55H.
PLEBRITHRS . BRiEE:
MR(MODEM 3t4): 2% MODEM ineRt, HATH.
TROAHEREE): 2 RS- 232DTR {55451, TR,
SD(kEHIE): 2H: MODEM [RimfE MODEM fEREE4ERT, AT R,
RD(EEE): EHh MODEM MinfE MODEM Bl TNk,
CH(#HHL): 2 MODEM A, BITR, MODEM #HlE, HITXK.
CD(E R 28 MODEM AGEZHE MODEM £ 3| ¥uEs iy S0t TR,
P AA(AZINE): X MODEM #1% BB NNEFTRE, HITRE.
T X TR AT, AP R RERERE Y ¥ B MODEM H) THEM, ETHF.
{27 W8 MODEM AR TWEE MODEM BEArF, KEF. 5% MODEM iRl = A
MODEM BB 47 .
G REHTEN AT B, MESEERRENAMIEK, SF. BEF. FE.
AR B &M 8 E S5 A BV RSy B
(4 LHEEME, ANHITHANA, B TR
(5) BREEHEHE. BT B EgHERA AT I8, @ #T 0T LUB i
R B AR B AL iR e . B2, #ME MODEM fEfFAIFE S L&+ 205 8.
(6 HE MODEM fELL, EAZHHEHEMEL AR BB, ~RBMEM.
B CPU R PRBER, TE31&8 8. isrhsE, #EH K E MODEM fR—
i A
(1) BE-BRASMTEY®EE, F5H-THELED.
(2) FEHBPEFEH R,
(3) R4 L LRI BRI P B 2 MODEM fE 5 — 25,

2. AER

WE MODEM R ER AN CPU SRXKIZEEES, A HkEE R MODEM 324
HAIEE. XA EE BRRESH MODEM HEEEtF BARSCHEE, M T MR EE &,
HE—NEHNREEFHR A RARE. HTH-> T MODEM F LFHE P58 MODEM i&
WASENGLERR (X—AERSEERIRE LRI - B, MODEM FHES
AR P oG R .

HAE MODEM, XFR-F3 MODEM, REBEETRAEES LFH, BEROBES
B4ts. N9 MODEM E5 848 7T S7 R0, ARETENEHSTED, JETEEHE
B A, RARE, FTRLVEM AN A E R E. HREFE AR ER—N B,
FHAENT A COM DH#TIRE, BEEBLSMIE.

W E MODEM AT E A BHE CARF XAl 4> 4: ISA £:0. PCI 0. PCMCIA &0 AMR
O, CNREO5 ACR #0O%, ISA 8N FENF %N MODEM |, IEZCE#H#H
PCI O 1 MODEM BrERAR T . B A b ¥R {F AR PCI £0, PCI §) MODEM 1] LI &Y
F PCL iGN R, MR ISA FEAERRHAERREE. POMCIA iR HEAZER £
B b, PCMCIA R T52IT. FERS, I “BIHK" , Bl POMCIA FSIBRR S

Y V¥V ¥ ¥ Vv
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FhEFHRERZE/A, FEEIBHRERAMBENES, AEFLERNFEM

RER:

(1) HETALEHBREELE - MHENSEC,

(2) NEEFAMG EIEAT A, TRATEABEE.

(3) R EHMTAER MODEM 8 —&.

(4) NE MODEM —f#E# ST OEH, MAFETEMSTEOGER. Bk
S BILR A F R EN B A ERN.

(5) RE MODEM Rl %, RESLIHMENTT.

B

(1) TERZEE MODEM M TERZE, MEEMFE MODEM EABSMERBEXN
MODEM Zfzht, % ReEEFEsTENL. PGS eaH ErRE.

(2) SFHEHEIASBR— 1 B,

(3> RHEFEERT, FEATNE, HSRES COMI 52 N3,

(4) RERFIAEHENRERESNSE, EENERHEEREM.

3. PCMCIA &

EATEICARR, X MODEM 4T B EE#H 2 B #—Fh2R 85 MODEM. 1%
F MODEM ®HEALHER, MEFWEN “HERE" , SIREEEZEE LTM, /Rmishlda
HITE AN E ., XD SREANRE, NTVEEtRE, 2T FR. AR
MODEM 2 it B1 CPU k& Feyxt B AR AL &, Bk, =4 S CPU. 2 T W E MODEM
KR, —RRARRE LT 4B MODEM, {HEHBHFRKMHE.

MRS —# AMR 2 O MODEM, AMR (Audio/MODEM Riser, =%/ $#E1H %1%
) BR—EFR D, S X B ETREMSEFSH MODEM Hhet . XA,
THA R RE, R RERESAES S MODEM TRESEVE Lh—2mH, Bid
BT T ARAS S, WL SEERSOM ST, BRI - B TR R ThRE. T HFERB TR S
— SRR EE, MODEM B EEMNEN VO RIE/AFEEM DAA) SR EN I FREEH
FIEK . Intel 272 BTLISIEIXE AMR M, REEN—EORENE kXA WHE,
HHER 1O ERERIRBAE LT, HeBalEEER.

11.8.4 MODEM pydeik

1. SHEXARMERNRE

¥ RS-232 LM —H7E X\ MODEM [ RS-232 5 0, B—REAERASRITHNG;
¥ 12V B OV EEYEREA EIRE L . B HRiEN B HiE S B Phone B TER: HBHiE
BB —BREEA MODEM ) Line &2, B—5 2 ERIRAN S IEEEHER, 77 MODEM
IR . Eth, BRERE,

2. AR MODEM #y%&3&
(1) T8 FaxMODEM £ @A EBkee it ®, WeETFH 0O, Vo ot B R S ¥S(IRQ)
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BiE e, Xpfal g, BuiiEasHtd&usr, fic. BREFEMFRNA
HEEARE, SN REEIESER.

(2) AR5 Fax/MODEM F |- H Bk 8. & Windows 2000 HHIER B iER: 8 “HF
FoWEEHImR”. i “EHERBE" T R “FR” Eir, 8l “REREYE
HIHE. i CHEMT RS, B WA THEST L0 AARETHEE AFEUER
REFEMEHE R, it “%O0COMMLPT)” Eafime, FHESPRHAESRE. 0
Wi, EEDEEEAN COM RO, 5 ERMRE L /0 A 5 IRQ).

(3) 48 L— iR g, RE FadMODEM +RIBREEF %,

(4 XETHM, #T-FHFE, EERERBTHE RME.

(5) 4% FaxMODEM AV EHE, FrE@z, = LHHE.

(6) B ELZ Y Fax/MODEM -F 8913 D fiE R,

3. #BE MODEM EERRKRIER

(D & “ Rk RERE" X i5Eh, P0%E “ih" &0,
(2) & “W0” FIEHEFSHABBRRHEN D, Roed “HEE27 &4, &
AFTUBE— R IR, MFATELHE MODEM & FHEE.

4. MODEM HE#TilE. TEEHAEMESEHRITIMBHEER

BLAHE R A el S A iR T

() FHIEEFES T

BRBAGSHIEAFEAEMNEMIMNE (DEEZE. BFEERDPOLHEBER. 8iT
ERERIF B BN, XM E PR R R H B I — B MODEM B0
MODEM £ @ BN EA T RS M ESEY. EkEEHEn, RE
RIEEE R R IEE .

(2> MODEM HEV AR fBE84

Az MODEM I R ATBEHLAL R — 78 F 8 & 1080 (40 Hayes MODEM sEEEVVACR T
F8) |, FHFE R Ba RY. XBBEE R R R
PITHRE, HOLEF LM RAR ., ABEFMIESE. BTl ETHE A MODEM 47/
FHEDETR, FEAFES MODEM F3REMF M, AR 4 R i i i 38 7%E MODEM
HERERMBSTERER. XRRERMEAE SR EDRE D, S —EaEHR L HRREE
x=E,

(3) AR rEEEY

4 Foxmail 4% B, IE MKHS. FTP 4R850 . Windows 95 L LR G4 Y 4%
HIEF%, XPBAETHFRRE RS TR A SEME T8 MODEM iR iH8Y, HItmH A
ADGFEE ., EWER, ESHYRRERREEH. & FTP 8. TEREM &N
P UURD LA RS [E] e S AT S A . mT O RS, B, B SRR, AT FEH.
HE., BESEE.

L2V, ATRLB MR AR S ek LRI RE R, HFELRT UL MODEM £ %4 ¥ #yit
BB 5%, RFLURE MODEM 2 #ERE, DIUE—STENT LTI RBER
FHE. REAFNE T REMTEEE. XSEEKsSEm, —FEEE THRAMNEES
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BERENHLM, F—HEZHT MODEM AR TE#ES.

11.8.5 MODEM V.92 kxdEfr#8

1998 £ 2 H, EEFRFEBEAS (TUY A7 H X2 fI KS6FLEX kad—#&, EXREHT
56K A7HE, FTE ) 56K MODEM FIHINE & L4 B O/ S6K BifE, ¥ m4—ng ITU $lE
7] 56K MODEM [EErizdE, ZAZHEm R K2 880 Voo frdE. V.90 Hrlik MODEM B9 7
PEA R IR HR M (PSTN) UL S6K B R EE ., K DSL 5 Cable fiRIEE
HEIES MODEM 19, BT MODEM RER AT E . ZSHEE, MRk
Be. HHAE. #HER, HTEEEEMs, RAETSET 5. BEEERBER
MR B, FF N MODEM R B ERLEREBE, MILEHRAREERZNNLMER T
KRR . FEERR{EEES S0 E XM MODEM R BHIAERE, HREHRITER
56K MODEM [¥] V.90 454, T 7 A 3 HAl /5 EIJE R 7 # 5 MODEM FriE V.92,

5 v.o0 #itk, V.92 freEtin T MK ThEE.

(1) QuickConnect MR IEIEL TRk

F AL V.92 MODEM 5 V.90 MODEM Aith, B4R E T V34 BT HE (R EEM
LERTRIARERRTIAD), FHFREER. FH10 V2 &K, BEENRLE RS QuickConnect HIHk
HIRLETIRE, V.90 MODEM XLTFRE 20 £ ME R A BEse BN EL 1R, HMEH I V.92
PR LIAREE T 8 B AR

(2) PEEMEI%4% (MODEM-On-Hold)

V.92 MODEM & MODEM-on-hold FIE #IhRE, LIEE# K MODEM i, R EHE
ITHER, PTBHCHERE 16 287 H) MODEM EHARS . AT LIE MODEM ERRA T ol F iR
SEEIRSEEFHRSEER, UBEWIRRT HE, RSB AT EREES. W Voo
MODEM M&V¥iiER, HEFHRS LN, MEIEN S4TGB %eE (34048 it
ER A RFZERFENES A LSRR,

(3) FH PCM LATHR,

V.92 HARK FATHBE AU E TATASHRREK PCM (BrSRRE)D FR, mET
H Pt ISP FIMIBR % (EAT) B, V.92 MODEM FIR i ( H4T) 34 48Kb/s, 8% (F
1T) #E S 56Kb/s. 1 V.90 56K MODEM &% ( LAT) i#$H 33.6Kb/s, #EF (FIT)
#3% 53Kb/s, PCM & 5§18 KA % 64Kb/s (8bitx8KHz). 7 56K MODEM H FAT7
W] (3% B BTy S6Kbss, BRHAIFAEFRSMFER NEEFEH 8 EFR& Fir. mikikE
V.92 P EATERZ BB 48Kb/s, RENHSZREER A D BHREFENE TG
FE R A

(4) B V44 EREA

EiFEEBRESREEMN V.92 MR, HETF T H 1 MODEM 3 EMird V.44,
V.92 RHEFH VA4 R45050, HLJEE V.0 BT ERIBS V.42 R45krHE (V42 bis X 14 1 E
ke REERNEREL, HESGEEFEERT 25%, XERE GRS L EE
B, VA4 FAREBE P RAFHE S MODEM 2 B FEESEH BIRF T 20%~60% (&
BRETHFBE).
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11.8.6 MODEM (s

MODEM [i% BB &7 5 MODEM #a— M EEHEE. — MODEM AR MEE, —
A-E DTE 5, RH5HENEOZAASERES. —RBHERET (bit per second), Hl
19200bps. 38400bps. 57600bps. 115200bps &, H— B DCE #AE, itk FEE.
B35 MODEM B8N, FiH 2 RS REE, 08 HEERT, T t4.4Kbps. 28.8Kbps.
13.6Kbps. 56Kbps %, FrikEiER MODEM B, FRiRmgpt e ae. B4Rk
I e Fose 35 .

BE ITU-TS (EEREFARSE) ) V.42bis 1 V42 IR4ERal S s ®7E S, MR ASC
WESCHBR 41 MRS, FF VA2bis EEFFERRi N, Dol s faEes 4
BT NELEA, MBRELE L, VA2bis FAFRITEEWEEREX, W& THE. £
£ EE RS2 8T, MODEM § DTE B 5 DCE #F RS —#1. WEIS
FHEFEH MODEM BB E& T LW Aty. Efmtm/=4T IDTE #EE=4DCE # R
Bp A %8 T MODEM BRASEE, 1o E 315713 MODEM K, 10 33.6K B 56K
#A¥E MODEM BB SAHWEE, Bk, #RE MODEM FIHEER, NEGFBLUTL
NMHEEREE.

{1} MODEM FFZ AN SEEEmE

TET4E Windows 2000 i, 2 AR ERE R 9600bps, iX B ARIEH T MODEM FIEmERE .
RS ET, —PgE NEEREE HEY MODEM R mREZR, S MODEM B &
B2 RILARIE Sl B, & EHER - “RBR” - @EEHE - ‘Wm0 — “E e
OCOM2™ ~ “BfE” - “SO%RE” — “PsR” FIREFERE 15200 REERE.

(2> E45LE

AR M WEFLES—RER, 3T ASCIHY, XAXFAFRANESLL, W

SRR ESER Y, A EARFHITES.
(3) BRERERE

T8 i [y B2 1S P HEIT R R MODEM, & 5 8 Bl R B A B s P L RS RO R
23, HEx G, WIELKIERSRES. SRiEERERRTH, DREMPEREDLESN
k. FIEAE MODEM BE s X R k=B Rk EE. RUiSRIERTE, Il
B URB LRI LR R B HHT R B . 144K 1 MODEM ] LA E B 19200bps. 28.83K
F133.6K B MODEM ] L3 B jY, 38400bps, 56K F1 MODEM Bf L8t & Ak 115200bps KL |

(4) $0 UART HHHMBEH

HFEN R, &0 UART S BTSRRI B B W R & T 4ME X MODEM @R .
BRI, BRE UART BRERIE =5, FrEXHNER DTE B HN: 8250 B
£ % 19200bps. 16450 Tt 5 373 38400bps, 16550 B 3§ 115200 B 557600bps. 1T M
FEX MODEM B UART ), BHAZHENAOERORG.

bR i A B BT B P TR BT M. AU FTP TH LR MMSRRMAR, F
MW RS, MTEEOTREENZEEEEARL 9 3 8 (BF 8 MHIER, 1
AEREEAID. W, Ll 33600bps HEHERT, ZPEMER THAFWE 34KB~3.8KB 2@, Il
BRFIETFTEFE. I MODEM R ITEHEARER-
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BEREEMARES, —RESH TS ISP AT REHT THRMECE, WNEEN
b RAEE T AT LUA F 56Kbps I, HFE MODEM &% 3({E b R 33.6Kbps. BT %3
HAFR AR RS & O E A RHE]. 56Kbps 3 MODEM Z/b7E YBTEAEE R 4t KIEH
BEHEENE. ~REWTH L MODEM MMERE, KEWUSRRAE. —X2EHREHE.
X MODEM PLESR R BV R A, HFHEELETE, £k b3 iE maiE R
WA, b EREE IRSeE. 5 RREHEHR. X3 MODEM 7R RERASENIE
. TEANMEGARARIS, BRNER2E e RS RKE R R EEm
TN, ARRMERSEF EFEERE. 5% MODEM F85%5 MODEM M2
MR, EEEEE DRSS,

11.8.7 MODEM kL Fi3:

BHTHATEARESEARTRRE, BEEC MR REML LM, HREAEE,
R EFBRA R EBEDZMERT KIBHRR, THAE FTRERAENTE. MODEM 28R
—RURFER BIEARFREL, 40 33.6K M3 HHE 20K £, 56K ffge b SOK BiAeE 7. BEiE,
FATANAT i S 238 Bl % MODEM 34T R 4k ¥ B 10 B

1. Windows 2000 T &9 MODEM 4L 7 3%

(1) M ELAEKE
BT PN ELEEIFEESENSY, E4dBENT,
PoOHA ERIER Y — “HIE ARSI o CRHRITE BITE) T BE
R ER M MODEM, A “EB#” - “SH" .
* MODEM $§ & 414 (L S EE A M I 2 B o,
B CRERORE" .
ERRBBERAE, Bd “HE” &,
B AR E R
R DEAE " @ 115200:
B BT IFEH.
(2) EMERLL
BT TFRIEZ A, BURITEMBRFEES, LB —. EEE Windows 2000 F
B, ~EIIREFNRSTANGEESEFTEET, FEXE, FTEHF)MH e R
EVRRTERIMETMERR, SMEERRIENG @2 gE. T EIEh Pt
THARER, thAFBHRMM AR EWTHE HBRIAET.
MR REES, FREBRERET.
RE—FE— AN TR ARG EES “B(odify) " —#iA B
[EKEY_LOCAE MACHINE),SYSTEM\CurrentControlSet3erv:_ces'\TepipiParaneters]
"Enabl e PMTUEHDe - ect "=dwcrd : Q0000000
"SACKIpLa Y =dword: 00000001
" TCEPWAT AowsS1ze=dword: 20000003

"Delaul tTTL =dword : #30D0C20
"Enable PMTUDI scovery ™ =dword: J0C 00031

VVV VY Y Y
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. _____ ]

HA:

% EnablePMTUBHDetect— %50 31 i3 30 TCP/IP P51 PET Black Hole Detection { 23
{3 e, ESREEA TCPAP #HE (stacks) , MG MaEE, BrolEx
M. (iE: 0—disabled 1—Enabled)

» TCPWindowSize— %I H T %8 TCP & O K/ H. WENE DN 64k, it
% MODEM 1 L& TFE A REER, IR BEE,

»  EnablePMTUDiscovery——i% I R4 4 Mtu Aute Detect THEE, 78T FICH B Fk
. GE: 00— 1 EE

Zidbl FREZE, FRSLEM, HEMARKEEEE MODEM EECAE KARE T

2. BREHR

M Windows 98 FIAHINE, WHERATREMTFSRAETANIHESY, RAE
XL T SR PR B SE A R EHEAEE, HOg - REAREETHER
i, HehF—1 BN Sysmon MARZMWTH, CHRNZIIN ZLNEEEITH REWH HE
ERMER, Bk, BATRT CARIH B RI8 MODEM AL E R TR, FiknF.

(1) B “FFER” — “iB8fT” , #7FF “IBIT” #B5HE, EFSTP8A “Sysmon” ;

(2) FEHEN “REUNE” FmP, pdr " B LA “HE (Edt)” - “FImE--”
— “Dial—Up Adapter” , T “XH " im “Bytes Received/Second (BTN ” &
“Bytes Transmitted/Second (FFERFFF) 7 . “Connection Speed GEEME) ~ JLIA.

ZHE, AT RAYE Sysmon & H| MODEM BRI W4 . S0 T EMERE
EET .

TE Windows 2000 T, 37 MODEM T &1 LRI S50 8 F i 7 B

(1) & “3E47" @i PEA “perfmon” #rd:
(2) B “THA” — “WE” — “BHIER” . EERERS I “RgRRSER",
TIHRSEHD,

11.8.8 MODEM #&4/AT s

B1H ) MODEM &y 38— “@r 2R ” 746, B— “Rrd 8 RKirE" &,
WAWEEF BEE AT BiINFZRH4RK,. TR Attention FIZES . R X MODEM &4 %
AT fr 4. e ERIER— B2, HAREFFAR S 7, BEIBIEF. 53 PHMAAE
WA AT r 2B, EWdarS 8 fins 2 bisT .

S ITRIERE ML, RIS HE AT X o1 JFiE . MODEM MOXT A F 5 b SR o i
. FK. TBKHB.

AT ¢ H - TREFSHFE P L EER—FHE AR, R ENEhSRSHS
SHOFH+HREL. AT ® 4T TUEHETE& AT w4, TAT —1MAT3&., —
M ST HERITOITREETE M SR IERN, TUHEESR. RITEaSTE,
MODEM H R gk S8 MX . M—HRERT &I AT G435k ik, H—FEHs
ATRAGERIZER A4SR A/, E MODEM EFBUTHE TEMK B F E—4 917,

4% MODEM $UiT58— 4 AT #4475, MODEM HZigE 2 RiE, BRSNS
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B Y

TRIGFIEFR B 13 DTh k3t AT s 23T 8. Bi5E% S FHERALERE
T RENE,

Mz AEE, EEERMERBURARRT KMNEFES, W T8N EK MODEM,
HAT ¢ #aef BT AEl, FEAES ES% MODEM AH P F1].

AT sr % — B AN AT+G4 88 (i)

1. BREO®S

3 MODEM 4Ty RGN, §&% -1 AT @4, MODEM &/ —MaRE GEF
% OK &5 ERROR > HIR% H 357 M B0 a3 IWAT 1 u - A FoE skt AT 6% A0 [E) 50 8 BRI H .
F 11-8-8-1 A EDESEEIG. 28R,

#£11-8-8-1 #FEOGSHE

& chikgsd i SWAE (23 )}

4935 MODEM Efr S | 0 XAER

P RETORSEMGSER | 1. HFEE '
Wdr S B MODEM ERS | :
, i el NAEE S0 B
v ;;;ff‘%ﬁwm I BEH (AR AR RSES '
: 0 BRIEED (% 11882 AR ERAL

o | sREEn s 0
0 R 04 BREEM. BIRSERE 8w
I Ao 0~5. 16 AILLSMBEMEN, frrEaTaL SR

N 2 A% 0-6. 10 MLLEMSBRIEL]. AR I FHN, = A0
X | ARARRRTMER 3 R 05, 7. 10 MUUEHABRIEE, AFTEEN, Birmsg |

%A.

4: feiF0-7. 10 FLIENSERRER. 255855 &R am

F11-8-82 SHREIE

WP SN : AX
0 0K R ILE AT
| CONNECT EEEY
2 RENG BAEESES
] NO CARRIER EHERPRENEREL
4 ERROR et . BRAEN. & SiTEEaRs 2aa oss MER
s CONNECT 1200 £ 1200bps AERE FROER
6 NO DIALTONE EARMARKSE
T BUSY p =S
8 NO  ANSWER LE AT REESTHREN. RRNMEEEY
10 CONNECT 2400 7 2400bps AL FEILERE
1 CONNECT 4800 £ 4800bps AERE T A SLiEHE
1z _ CONNECT 9600 7E 060bps I/ T R EE
14 | CONNECT 8240 £ 19200bps 8% T R IEH
2. &SN

WS4 H T 52 MODEM (Al 8- MODEM E#8rEa, B iBEmmnmTs.,
EERTIZ S, MODEM B HE iy S RABAFLRRE.
T 11-B-8-3 AR Ar & R INRE. BEN .




« 331

#11-8-83 #HEFMNGSHFE
R

Thit ik SR

&4 fE MODEM LB BE A SRHLIR
A, WREHEN S (kS E) Bl
D EHI iR, MRS LEmMRGlEs
g, W] MODEM ¥ A T8R4, A
TATEVFY {8 A

T i TR S

kcd

D fr4 EERMESHS, TR d—fda-SaRm,
RS Emit s Biiram. 8 SBmfHTHE S MODEM | £
o[ 38 O DU I R B R E. % 11-8-8-4 iR S BT,

A D &Rt REl. FRARSEERHAEN
(DTMF) BT RYS
40 D dr 4B FEEH, HIBERSHEMKRES

p e GRS

AT RS,

MODEM #4588 F X EHIM RS AR,

#£1-8-84 HESHNF

Nt JULCH

ik

ot

0-9

A-D, %,

Hif SRR FENER: B, MODEM $i—H%45
I MODEM i 8315 5, WREREMHAAKRE
R SlE, N MODEM # A FRss, EBM NO
CARRIER # 5 4% DTE, RSN BEE, MEERHA
AT EHEWN N E,. BIEEM CONNECT 9600 ¥
TEEEEMNE TN, FREERD. ke, MODEM
Bt AT RAE (RGEFa “ " BUTRA)
A LA s TIEAS

. ATDT ¢ 010 ) 86234791 Ef
ATDTO[0-622354|5, KPEFTTRESAR
BE# S a-SmmTigdE. 010 AKiERS,
86234791 % W5 G

ity SR Tk

: ATDTE7654321, b 8765432) K i%
S

ja-}

HEM RS

B ATDPE7654321

IHESS

HRAETR |- FFF; WIRETRE SS AR E, BE N
h2H

fl: ATDTB, 65532145

UM {F MODEM SE# 0.5 #

ff MDDEM #t A 5 BEPIE R A S HRRILESS,

MESERTHS. NERFHKE 5 BXANE R
HHRT - EEREMFTFES) . WEEFRNHR
[\l “NO ANSWER ™ &1, wRMEWFE -HHEFE.
WIRE “BUSY” & $i4

BN AERSSMHRAFNE-LA, ST 0
FE{R S BAKE, MODEM P EELLL. 0 T ik i
B, SENTE AN S, ROTA R AR gy
JTH) MODEM GLR E 8303 7 Silir

ATDT65523148R

187 MODEM % 5 ki 8 [=] dr-5 P A, A MODEM Hi%
SR g AR E T

ATDT65523148;

SI

R HEE NVRAM RIS r M S RHR S

W ATDSO0, PRFFMEME 0 HEiETH

3. RErEN

33 MODEM £ fll 2E 5 R LE K F— g Et, BiEEm, it MODEM H /v
BhHA: FINEMBIINE,
F 11-8-8-5 K EA A LR Sk
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11885 WEMFMUGS

#  ®
F LW, F8 MODEM S IEH., 243 5358 MODEM #0858 S /Y fEME S, RENEE, mABE
EHEWESRE S, NT A%, MODEM 54 ST HFEMEENE M. nfoRBEE, N EshiEh.
Em il AERY- FFIEERTETEE
S0e=r rliEEg 1~255F, Ram koG MODEM B R EER: RE S0 A0, 3 MODEM RAEA
SIVEEEME. WH-ER D0 WEG e E. SEREWEIEE, WEXEEENIT. MODEM iEH RING
ARG, B R, BRIEEEHIIT ATA &4

FIiEEAESWE MODEM RiEEHT ., YR T A4, G MODEM fimi
AHEHLR Z, RPN, b5 0 0 R 40 8 I S . R E T /T I MODEM I Bl CONNECT
9600 FHERIER AN IR A . MRAERHD, NE[E NO CARRIER IR[FHE.

WRWEELIEH S BB MODEM Tt ks, M2 HE0 R A s 85 4
MODEM iRk, ZEXF AR D, FAH MODEM HAEEFRIFR L, FAihTmiEhiEil
AEFHWBESE, URSEFRRESEMRA5INE. EERZ T, HENIITATO &
4, - MODEM XFE &N XMl X8, BER k4B IEHN.

4. BIRREEAEERS

R 5 AP FART . RS SEH.

BEGRIER - F 1B THES EEATENNLEAEEE %, SERET B iER
WAERBE, ERRBANERE. HEERTRE. RELSE.

FREBE—STANN S S LRAEIMKAGEREERE, sSe2hIEREm. FmHitsE
SEAE, RENR, RRARE, BEAXRE. TR, B RSB TESERE, £
BIEEAT LGRS,

MODEM TEREBRBHEREEFAGSN: &L &L0 MHESHSHR TR,

5. KEBed

SAEFENTRIEFHERZE, RAESREHAERRS, Ry Ml i s
R,

MEZREVRFERTSRENGSDH, . ZR—PBREFY], HAE—1 AT
4, EMar2 i Rmn AT, BEaeAHBEER. ERl+a42 M2 G Em—B
WA, BRI S12 FFFERebEsE, S48 % 1%, LURUE MODEM B Fl&E44. &N, +++
2k M 3E S

AERGSREERBELEERENG SN O EHFMARSHKRE.

> 00 REESEERE (BERE) ;

¥ Ol: EFARENRNES (EXBID , FERESHERE.

6. #Ems
TEIRFHERE, NEHL, FREH. & 11-8-8-6 HENHL R, 2HIE.

et
4
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T 11-8-8-6 HEHEHNGS

®% T PEAH ETA
- HALABNSES: S THT | 0: 64, 4% MODEM ETar&RE 0
£ (AR IET MEAREL | 1. B
KRN, 5 S AR .
¥ T e el agod 0
TH B MODEM )
. KT 5 G TR | 6 R R RRRELR 0 -
bt L SR R L 0

R R HRBIAY K 2 18 MR B AHERTPRERT, MODEM sEBV R 2 —4 4 B S
{5 545 A 111 MODEM, % 518404 77 MODEM M. 5 —5, mBESHIT ATYL &4 (R
VR 2D, W HEEE 1.6 BHT S, MODEM B E%EM, RSHEN. XTtkIRLE
AOEENT, Hit, A %% MODEM #8445 45 - o253,

7. MODEM iZi8# &<

MODEM 1Rt —4 AT rd H XM EBBEONT A . F 11-8-8-7 % MODEM ;BE 44
REIDIGE. 28FIE.

#11-8-8-7 BEEOGS
(s ThREdA B REM

ac | e amm oD g | ¥ EMH MODDM SIS, DCD AR Vope
3 DCD FRLSD £ 5 1: A5 MODEM BORAE, MR SikEsr DCD B R TARR
WIEARMESRE (DTR) | 0: ZMDIRZYS (s
88, V%d S5 MODEM | 1 % DIR i ON 3 OFF &, MODEM ARy aBEIm 4 5 | O (EHE
&D wof B A DTE ¥ [ 2. % DTR i ON F| OFF i, MODEM 54T, H6E Flir-S R4 Py
MODEM # DTR {5 S #ION | 3: 2§ DTR i ON & OFF i, MODEM B EFHHML, HhiT—4La 2)
—OFF Bbd5 Kl (FAIE UART S48 EE)
ik R B/ H KR E E 0 ¢ frik
&R (RTS/CTS) i4%; #fr4 | 0. 3 MODEM &%, CTS BM RTS 45k MODEM
% MODEM 3 DTE # | 1. % MODEM £48Rf, CTS -T4%, HEZRTS {55 BRAEH A
CTS B SR iE 12
¥R EEeE (DSRY ##F: | 0. DSR BAER
&8 i &2HH MODEM &l | 1: HEAETH DSR &5, NSt f0F DSR, L85 | o

DTE ) DSR {5 2 i1i84F 1k DSR
8. iHAERRIEH

T AR AR R, A RS S MODEM KA RS E SN B TSR
&. £ 11-8-8-8 A REHGSRHEIIGE. SHFIR.

F11-8-8-8 BEREHGS

A Tk it FEME ik o 18
0: RER
I REHER
L BRSEREH 2 hEE 2
3 BEER
0: HFEE-HXA
M BAERFRSE: EHSA | 1 BN FSHAR, — O3 s Em )
FHEREFT KT A 2. HEB—HEF
3 BUT |, EERSHEEEEXR




9. MAEER SRR

# —~1 MODEM P#FEMAGFR, B MODEM B+,

Visual C++Turbo C $ D@ ZRAZT &

HiE) TR, REMEREE.

B o] EiT B A4 X MODEM BRI . 8 11-8-8-9 MR A5 B K& ARl dr& R H 8.
B¥FHE.

£ 11-8-89 MFEEABRGLARGS

k4

Tk

HHTE

HEE

MODEM # 5= FidriH g5,
HYNRASEFEL

. o B
ASCI FH R K% DTE

0: KRB GEFIAAE
1. B[] ROM Fe¥efa (& MODEM I HE T 5 IE[E MODEM it F

2: BHF ROM #5328, B[] OK B ERROR & 25

0: bR
L A B

Brat AR, PRy | 20 Al

#il MODEM F| MODEM 2

: F TN FEIRER

3
&T . MODEM %5 DTE 20 | 4, S iHEEMFEIE R
Tt R 5. madREE
6. # ERMAMKETER
7, % ERMENKT L
10. BEEdd

MODEM #4t—#H &%, AT MODEM HEREEH. MODEM — R =MEE. | &
BLE. LFECE. fFECE. HYP, | R EHFMAE MODEM K ROM B, NErAECER
7 MODEM f] RAM 1, TERSECETFRE NVRAM (EH AT B, F 11-88-10 4
REGSEAIGE. 28F1E.

#11-8-8-10 BRE&HS

% TR PERGE Al

&F MODEM ZEH R} “T HEHEE “fENY | 0. kB FEHEECH O
§il MODEM a8, EAREHEE | L %8 SEARE A |
4% MODEM s R (SRS &

&w | B0 s 1 et NVRAM P, alERe | o B IREEIME LA 0
s HERN RN :

. MODEM Hi7- +BRBEARERRN | 0 REBETRETE XA
EREE XN SARE I BEFAHET R L L
BEBFNEE: ¥ MODEM kB iT ATZ )

&Y | #rbm, MODEM ¥ EmIR MR | 1 | BRI o
Sl AR '

| &v . 24 MR AR B U S o PR

oz W % 515: MODEM ifl NVRAM B% | TTRH ATDS Cn i3 RO FRENE » HRRS
T A S B, n=0, L. 2.3

11. FIFRIRME

MODEM W BT LTI, A S FHEB. S HFHAIRMTHFR MODEM R EEH
FHE. #11-8-8-11 W REREGSBRETIE. S5NE.




F11-8-8-11 HIERIRE
w2 HERE J SRR Al
Sex | O TRHE S BAE -
s %;fgﬁé?iﬁﬁﬁmmMﬁ@S§ TLMER AT&YV RS ERFA S KEBTHAE
12. EFEEEGS

# 11-8-8-12 34 AT fr4 W MODEM 53 fh MODEM (BE{EHdE) #HE/ERN R,
£ 11-8-8-12 FEMHEESS

i

Thiestk

SN

ByE

% foiF MODEM i%4F Bell 88 CCITT i
i P

: TE 1200bps, ¥E¥E Bell 212A WAERE

#1200bps, ME CCITT V22 BWRER

&G

ERRIEE; S-S RiERT 1200bps(V22)
1 2400bps(V22 bis) i

: BRER
: fLiF 550H: W E®
: fUVF 1800Hz BEIE &

&M

Gk L3 i v

: ERESITA 2
s BRI S 3

EFEF R TR
EFRES R |

&Q

P25 SR B

Al = = L = Y

: BEREBETHERA

¢ BEREHH

 EEREAA 2

: BFEEHR 3

: FEHERIER

: RRGYREEANREBIEZHR

13. Hivi@AGS
£ 11-8-8-13 HHMBHGSFIE.
*11-8-8-13 HiphERHS

g

TheEfi

L

£ R

iy A

MODEM B I — X7 AT v 4. TEHTFEEBIFESH. ZdaSHMmAmaT, SHEFEREER

&K

SE . MODEM # DTE [q# RS (i)
HE

3
4
5
6

L Jlw

: fL¥F RTS/CTS HiH

SoF XONVXOFF 3%

: fo¥FiEHH XON/XOFF i3
: foiF RTS/CTS R XON/XOFF BRpiife

SRk B BN

O
E:
W
1:

b AR, Ll 537 FHEIETN DCE B
HITFEE,
8 837=0, WSHFLLAPET DTE 3E .
AFATEAM, BTN 537 #5EH DCE

SREFEFANE, LENEHEER

pla gl bkt ag 3

Q:
1:
2:

A i A i D
HEElth ARG
A EES RN, HiER M CONNECT SR EH

DCE E#£ AR DTE #H X
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ik b SRR M. BT A E TR SRR R R, TFUERERR]A
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121 BHEFHERES: VD 5 WDM
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FEEERRRE LAY, PED—-BHHMEE&5H, BXEBEFARIEC, XHHEY
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5 HITHEAEFNFEEEQAGRETAHRET R AR XM —M 5.
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I MR, EERELEN.

EEBPDHETNRS, BEEETHSZENAMESRE.

»  VxD: Virtual Device Driver, BEHFEWEEITER,

>  WDM: Win32 Driver Model, Win32 3RzhHE FHR,

12.1.1 RSN VXD

VxD At RS T S MR E RS, S, P SEDY R, vxD M vMM R
B —kOE SHPERANET. VD TR VMM —E&SnE, T oRESE
S TEEAE. ERHT VD 5 vMM 2 AT EE e, A #5 vaD B T HHBERFT
AREWRES, BT U2 R EEH RS . TREFRERARIES Y (WHkFF
xR AR, RAEMAER K. HIREEPE. R VOBAREANNFHAS, EZiF
W LS ERE AR - ch . VMM B VD /13 & B ATk DDB (Device Descriptor Block? 311
. DDB i VMM 8#4: T vaD BIEAD A, SRPEARBFHEGEN VD RE(ETAD S,
VMM FIRXA EAC 3§ VM & Windows 5 BRURARSCES vaD, A5 vxD BITHN Y
THeRmMMIXSHE, BT ViD ARURSE T - MIERS (k2 HE0) f#is—4
VM REBRFE, il vaD FEME QATHMEIELH (Supporting Data Structures) R{RFFE
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VM EEIEY . VMM EHEERS U HERS. REFERS. EERTRRERPERH
THIRS . ERERES, HERFERSE. RERS. AES. 10 BiRs. rBBiEm
RS . VM SRR RS . EEEEEERSLE MRS,

EEEBRESR—EE, B VD 5REERFEMEGTG, XERNEEAAENSE
PIREFFR S 2 BT T 8RB, BT VD FEL AR R & Rl . TERAMARFREED, 2
HESZED, WAEEF R HEERE, —8MH, B Windows 98 #{EH%w, H
H vxD(R A WDMHT & DR 2 RS2 FERI4%'S, Windows 98 B /EE LY, win32 sEE
5B VD B EBHLHR : vxD F#48 Wini6 S HBFEO IR E —MER S AP TR
R APT R FREL VBG I APT BHFE) RTEM B RRR, BUMiFL2 R M s T4 F B
AL -~ RFRR 709 B W32 DEVICEIOCONTROL. VMM 8 1% Al DeviceloControl 53X

(X TRBET BRSSP Z KA ONAEFHE VD REEHE, HESHTHE
VxD #HENIRE R, WA E IR BB Kb, #4552 DIOCPARAMETERS %
P, BR8N, FURALLES &, A SETER RSN vaD Z 8 E E185F, M
MmAFSRERFHMN. €6, RFHANERES vxD HiED, FiRHRARSEs
FIAR 4. (B — b A, Wi vaD B @ 88 AEF, SRTSERD viD M~
TEFREENLH .

VxD BINRAFNBEOXFELNERAES vxD HEDXE R RS, —BEHME
AFik: —MEEH PostMessage B, it WEX—B47% VXD (SHELL vxD) Ut H
A%, TERRKI R IR B2 EEPRREY Wind2 HoR. SXEE R HEI> 27EF Win32
APl X ZE .

£ Win32 SR 1, F A APC(Asynchronous Procedure Calls)S: 35 oL F2 18 51150 Win32
HHFLHERR FoE—4 Win32 WHAETSE,. MW vxD 3N EE S A iyE m s
2Bt APC. AP E EHEME VAD (CreaieFile), 3+ H DeviceloControl 35 [F] 8 & % &
by VD, RIGRAHTERNAT. Wind2 i SleepEx MR EH TN “HE” REH, 4
MABFAT “Hi” RE, vxD BBIET VWINI2 VaD #4415 QueueUserApc HE 5518 FE
ARTFHEREAR. 5—MEERNTZEEA Wind2 FH6l. tENEERETEAME
T, HBTHEREE v XU E AR, FREREaEgacmTE.

VToolsD ZF A THER VD BFEN—FHFE TASH, EEIE vaD EEAGE ke
QuickVxD. CEFTE. VMM/VxD BRE-EE. VxD B C++-35FE, VxDEoad #1 ViDView 2% 7
TRUEKRERN C. CHHI#. B VO BC+1 32 friRiF R 3 LB VD BT
H VToolsD 2217, VToolsD KA AR R vxD M S ryLas,

DeviceloControl FEELL T RREPEEHT|, 7R EHEE,

2JAE: DeviceloControl iR ¥(AT LUH He b — P45 (IR R WETREF R E s a S, i
K& EPRTRRHRE. BEERNOT.

EOOL DevicelcControl |
HAKDLE hDevice,
DWCRD dwlocControlCods,

LEVOID lpInBuffer,
DACED nInBurfersize,
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ZEVOID lplutsuffer,
DWCHED nfutBufferSize,
LETWORD 1pByvzsaReturned.
LECVERLAFPED 1piverlapped
1
B
hDevice [#A]
EHITHRENRE AN, B CreatFile RERBIX MW, CreateFile HEHINA
WOTE S AR 4 3 API RECHEE, FSMEEVWB—T, MiR&4L85%. #HlmT:
WBEE  (MRECES, WX ANgEEd
% Windows Me/98/95 #:{EH 4K, DeviceloControl {{EEER{EE 1%, FIME CreateFile
T, RIAWRES. —ihh, BRI E A —RIEEREIMSERT Ci\Windows\System, Xt
FRER%& GuHE0), FFEMHESITH.
dwloControlCode [ ]
IR ERTHREAFNSA. INEEE.
IpInBuffer [#A]
WMARX IR, WRAFERER A, WLLREN NULL.
nInBufferSize [$]
BB HN (T byte BB,
IpOutBaffer [ ]
SRR AR, B EYER OSEERERF, AEREGARMEMEE, HHRENE
RE- TR LEEXRENECE.
rEAFEEREIRE, LR EN NULL,
nOutBufferSize [fiiA]
BHBEHE A (F5 byte REAL),
IpBytesReturned [ H]
3B A AR X P SR D R B E (0 byte ARAT). WA BAFZX T,
Wl i@ A % W, GetLastEmor & [F| # 2 § ERROR_INSUFFICIENT BUFFER , 3 A
ipBytesReturned {4 %F.
IpOverlapped [$1 A ]
OVERLAPPED %5 F T84t
AR
WAL, BEERNSE, OEEYNT, #—FnERERTIEN GetLastError 348,

12.1.2  Win32 EEhFEFETY wDM

WDM (Win32 Driver Model}, B Wind2 BEIFEFER, REEHEH P8 S
B, 1997 FRERERD TR ER, FHEHE Windows 98 HE BT AR 1999
¥ B Windows 2000(Windows NT 5.0) AMB4EE T Windows NT 4.0 FrRp# 8 e3, mo H ot
THRGHEH, HHAN#E woM BshiERF. RN, WDM E—HEE&MEKRF
Ag. AOk, ST3AT HaL 2 (BiFmEE), WDM BT NS NER
BRI T 2 EH % EGTEIE Inel & LIBIT



BAIUERG $ 11 APTFEFri), H CreateFile 3T H # O &, FH ReadFile f7 WriteFile
RFESHELERSE, Kk, §—MEREE LEREREHMEHRT I, WDM BHEFLE
AER AR E EAEREIEFEEA AR . WDM 3 T This ik & 38 FDO (Functional
Device Object) E ¥ £ 3R PDO {Physical Device Object) F-i~# & piE . X5
R, TAEE R BB SR MR . U THEEBESNIRENR
A PDO. ERENFIERNPEELT %, N FDO. £ FDO M LA THEHIES
G ST aERR N &% (Filter Device Object). —4~PDO fLE— A E LW, ERARFE
#, ME— FDO. AIMEBEFEEMS, —MNELERAFE —4 PDO, HIHFTUHEES
FDO, iR FR R 2 R R, A% EHNH PDO 5 FDO. BIER4LN
B—PHPERTEE—T IRP 4, BRERERHERF, FETIHED] IRP $45 PDO &
AR RS — MG H 1.

WDM BT ENET BT MBMRIT =B, TR ERE nf THREE,
EHIFENR T NERERANREE AR, HBESER KA #45 Bk i3z
BN (AERE. SWANES ), mME2BE iof TS EHmE TR (2
AHHEED) THENEIRETRENEHESF. ERSEFMELUE, - 2%
LR BB R R A a B & T .

12.1.3  TEARRRIERSE T 5% F VB ARRsh i iR,

R 7 RS, EEFETEELATRT . AERMNAEE XA~/ B850 L
T: BEHEFRSHS DU EERITE DRBER#EE, DARTSEREE, i VD
WDM a2 FF A R FHENEF. WAFEE O EEWEERTE, &3 &8 Windows
RS, g EEFERRT JR%E VD 52 KMD, 742 WDM g7

BATFEX B2 B 50 % 1 Windows 98 7 Windows 2000/XP #1F B8, i%ih, X5
MR VERG AT WDM, 111 WDM Sa] LSSk B, 354 WDM WiZ2 8% T,
BxBaOEaRR, TRRR.

£ Windows 98 F, IR RS RME. BEXHE&MIRED, VAR vkD, X Windows 98
HERARLX DR EHN WDM X . 7 Windows 98 T, MBR&. SEASSZNESY
FOLHAPT WDM, 11 DDK B ar) & B LA SR REmR %,

ML Windows 2000/XP ., WDM 2R EHi%k.

12.2 VXD RERENTE—VToolsD d18) CommHook

W D& S, VToolsD R vxD TR %4, B H#HNAETRETH T 8 O80T
#219 VxD #If2: CommHook.vxd, B %¥FEZ VToolsD FEIRHEMRIENA, X B I
RS EAEER, NFAHX “44F” (HOOK) By C BALHE, FEEa — PR,
VD WEET B UE C ESRE, EHRNEEHE S22 R80E<.

COMMHOOK .cpp K I LAF W TF -

/Y COMEOK.cpp -~ main. module for WaD COMMEICE
#d=fine LEVICE MATN
#include *ocommbook.n®



Declare Virtuwal Device (2CMMHOOK)

#undef DEVICE MAIN

SommrhesiiM: : Domnnoak A [VMERRDLE VM) @ VWirtualMachine (M) {)
CommhookThread : | CommhooxThread (THREADKANDLE hThread, : VThread hThreadl {]}

//

// These are used tc store the criginal service addresses
// and the thurks that are used Lyt tne hook znd unhoock

// functions

COMMPORTHANDLE (+VCOMY,_OpenCorm3ervics) (PCHAR, VMHANTLLE) ;

HDSC_ Thank £AUnkVCOMM_OpenCormilook ;
BOOL {+V¥COM CloseCommService) |COMMPORTHANDLE) ;

HOSC Thunk EhunkWwCoMy,_Close CommBook :

BOJL {(*VCOMM._ReadCommBarvice) (COMMPORTHANDLE . PUOTD, JHORD, DOWORD) ;
HDSC Thurnk £hankVCOMM_ReadCommAock ;

BOTL: {*ICOMM_WiriteConmBervace) | COMMECRTHANILE,, PYGTD, UWORD, TDWORD) ;
HDSC _Thurnk thunkOOMM_WriteCormHeok:

/7! B polinter to the device context. This iz a hack to lek
J/ trege non-mernbers of the device c_az3s get to ity data.
ComboaokDevice ¥ (THD;

gtract

{

char nama {100, ;
COMMPORTHANDLE handle;

} DpenPorta[Ldl;

/) vy hook for the YCOMM_Operdomm pervice. I call the
/¢ original handler, check che re-urn value, chen gee
/# LE the opened port was tha one I was watching for.
COMMPCETHANCLE VOCMM_OpenCowmBook [ FCHAR szPortName, VMHANDLE VMid |

1
COMMPORTHANDLE retval - VCOMM CpenCommService{ szrortlame, WMid )

i { iretval = IE BADID &% retwval != IE OPREN) &&
CHD-»coTargetPortHame i= NULL ES
!stricup{ szPurtName, CHD-»cpTargetPortMName )
{ .
THD- =hPcrt = retwval;
THO-»abccepsStats dwOpeniounts+;

}

return retwval;

]

/f My hook for the VCOMM Closelcmm service. I check the port
// handle passed in to aee if it was the one I was wacching
/f {or if I nadn't peen an open yet} then =all the original
// service,

BOCL VCOMM_CloseCommifook { COMMPORTHANDLE hPort |

{

if [ CHD-=hPert == hPorbt && CHD-s>hPort b= NULL )

CHO-»ahccesaStats, dwllogeCount v+
CH->hPort = NJLL;
l

else if { CHD-»hPort == NULL }
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CHD- »shrcepsdtats . dwNotMineClopeCount++;

i

return VOOMM CloseCommService{ hPort | ;

)

// My hock for the WCOMM ReadComm service. I call the original

/¢ service, chen check thne port handle. If it was the sne I

¥/ was watching for if I hadn’'c geen ar open yet), I add the

// read data tc a liat of "trace blocks".

BOCL YCOMM_ReadCommHook { CCMMPORTHANDLE hFort, PVOID buf, DWORE nRequest, FDHORD PNRead )

{
BOGL retval = VCOMM ReadCommService( hPort, buf, nReguest, pNRead }:

if { CHD-»hPort == hPort || CHC-»hPort =- KULL )}
{
CHD-»sAccesaState , dwReadCount ++;
CHD->phecessStabs . dwReadRytes -= *pNRead;

CHD- »AddTraceRlock{ {(unaigned char *)baf, falae, *pkRead );

)

return retval;

}

/7 My ‘hoock for the VOOMM WriteComm gerwvice. I ca’l the original
/} service, then check the port handle. If it was the one 1
/# wae watching (or if I hadn't seen an cpen yet), I add tre
// written data to a list of "trace blocksr.
// NOTE THE USE OF THE MUTEK. SINCE I WANT TO BE ABLE TO WRITE
// TO THE PCRT (INCECTING MY OWN DATA), I STYNCHRONLZE ACCESS
// TO THE VCOMM WriteComm SERVICE. I DON'T REALLY KNCW IF THIS
/{ I3 NECESSARY.
EOQOL VCOMM WriteCcmmHook { COMMPORTHANDLE hPorz=, BVOID buf, DWORD nRequest. PDWORD
pHAritten
1
if ( CHD-»LPort == hPort || C(HD-shPort == NULL )
{
CHE- »mutexWrite-sentery) ;

1
BOOL 1w = VOOMM KriteCommService{ hPort, buf, rRequest, phNWrizken |;

if ( CHD->hPort == hPort || CHD-shPort == WULL }

{

CHD->mitexWeite-»leave [} ;

CHO-»ahkccasaStats . dwWr=teCount ++ ;
CHD->ghccegeStats . dwWr.teBytes += *pAWritten;

CHE- >AddTraceBlock( (unsigmed char *}buf, true. *pNWrikten j;
H

return rv;

}

// Femove the head of the trace block list and return it, adjusting
// the total trace size.
UhataBlock *CommhookDevice: :GetNextTraceBlodiki)
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mutexTrace-=enter {};

ChataBlock *pMext - m_pFirs:Trace3lock:
if ( m_pFirstTrazeBlock = NULL
m_pFirstTraceBlock = m_pfirstTraceBlock- »m pNext2lock:

if ( m pFirstTraceElock == NILL ;
m_plastTraceBlock = NULL:

if [ pNext |= NULL }
n_dwTraceSize -- plext-»m dwlength;

mutexTrace-»leave () ;

return pNext;

}

/¢ Bdd a olock bc the tail of the trace blocx list, adjusting the gize.
void ComrhockDevice ; :AddTraceRlock | unsigned char *pData, bool kWritten, DWORD dwLength |

[
if { dwlength }

mutexTrace-=enter () ;

C(DataBlock *pNewBlcck - new CDataBlock ! pData, bWritter., dwlength };
if [ m pPirstTraceBlock -- RULL )

n_pFirstTraceBlock = pNewBlocck:
elae

m_pLastTraceBlozk-»m_pkextBlock - pNewalock;

m_pLastTraceBlock = pNewBlock;
m dwTraceSize += pNewBlock->m_dwLength;

matexTrace-s=l=avall ;
!
}

¢/ Imstall the hooks. Nete that the VOOMM sarvices I'm hooking
// follow the C calling cooventicn, so I uss Hook Dewice_Service C
VOID Commbooklevice: :DoHooks [ void |
{
// hock the open comm service
VOOMM_OpenCommService = (COMMPORTHANDLE [*) {PCHAR, VMHANCLE, |
Hook_Device Service €I VCOMM_CpenComm,
VOOMM_ SpenCormHook,
&t hun<vCookM_ “penCommHock) ;

4/ hoolk the close ooimm eervice
vooMM ClcseComService = (BCOL () (COMMPCRTHRNDLE) )
Hock Device Service (' __ VOOMM ClopeComm,
VOOMM ClogeCommHook,
sthunkvoomM CloseCommHook) ;

// hook the read comm service
VOOMM_ReadCommService = [BOCLI¥) (COMMPORTHANDLE, PVIID, DWORD, EOWORD] )
Hook Device_Service C{ ___ VOOMM_ReadComm,
VOOVM_ReadCommBock,
&thunkvVeoMM ReadCommBook! ;

/7 awok the write cowmm service
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V-:mzd_Writ.eCouﬂService - [BOOL{*}{ COMMPORTHANDLE, FVOID, CWORD, EDWORD) }
Hock,_Device_gervice Cf ___VOOMM_AriteComm,
VOOMM_Wr i teCommHock
gEunk VoMM WriteCommHiook) ;

}

// Uairstall the hooks with tnhock_Device Service C
VoD CommihookDevice: :Dolrhooks | void )
{
J/ urhoox the cpen comn gervice
Unhock_Davice Service Cf VCOoMM_OpenComm,
£t kVOOMM_OpenComsticok,

// arhock the clese conm gervice
Unhook Device Service L __VCOoMM_CloseComn,
EEhUNKVCOMM_CloseCommbEcak! ;

// unhook the read comm gervice
unhook_Device Service T( _VOOMM Readcomm,
grhunkvooMM _ReadComaiook} ;

// unbook the wrive comm garvice
TUnhook_Devioce_Bervice T Yoo WriteComm,
&t’,hu:lkVCOIM_Wr'_teCorrmHock) H

void CommhookDevice::ClearStats{ void }

{

shccegsStats . dwlpenCount -
shrresgStats , dwllogelount -
shccesssStats . dwilotMoneClogelount =
ahcoesaftats .dwReadCoint =
ahccessStats . dwReadBytee =
ghoossaSrats  GwWriteCount
ghocsasStats , dwWriteBytes

n
[=]

¥

void CommhookDevice: :SetupDatal void

ClearStatbs i) ;

pHandles = NULL;
nNunEandles = J;

D = this;

ranewATice = new VMatex;
mutexTracs = new VMutax;

cpTavgetPortiame = NULL;
nPork = NULL;
[ ]
for { int i=0; iel0; 3++ )
{
memset { OpenPortalil.mame, 0, 100 ):
OpenPorts {i] .nandle = NULL;



FilteredRead -
FilteredWritce
FilteredCount

0;

m_pFirstTraceBlock =
m plLastTraceBlock = NULL;
m_dwTraceSize = 0;

}

void CommhockDevice: :DeleteHandles{ void )

if { pHandles != NULL )
{
int i;
for { i=0; ienNumHandles; i++ }
VWIN32 ClogeVxDHandle( pHandles[i) };
delete[]l pHandles;
rHandles = NULL;
}
}

void ComrhookDevice: :Cleanup{ void )
{
DeleteHandles({);
delete mutexWrite;
delete]] cpTargetPortName;

mitexTrace->enter{);

CDataBlock *pBlock:

while [ {(pBlock = GetNextTraceBlock{)} != NULL }
delete pBlock;

mtexTrace->leave () ;

delete mutexTrace;

}

BOOL ComthookDevice: :OnSysCriticallnit (VMHANDLE hSysVM, PCHAR pszCmdTail, DVOID refData)

{
SetupDatal) ;
DoHooks () ;
return TRUE;

}

VOID CommhookDevice: :OnSysCriticalExit ()
{

Dolnhocks () ;

Cleanup () ;

)

BOOL CommhookDevice: ;OnSysDynamicDevicelInit ()
{

SetupDatal(};

DoHooks () ;

return TEUE;

}

BOOL CommhockDevice: :OnSysDynamicDeviceExit ()

{
Dolnhooka () ;

Visual C++Turbo C ¥ 2 8{2 A2 K &
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Cleanup il ;
retuyr. TRIE;
3
// WMy client app uses DeviceIoControl!) o commumicate with
// this VxD.
DHCRD CommhookDevize : : OnW3zDevice olortrol (PTOCTLEARBME pDIJCParams)
{
switch [ pCIOCParams-»dioc _IOCtlimde |}
{
defau"t:
*pDIOCParams->dioac byzesret - -2;
Lreak;

case 0: [//DIOC_OFEN:

case -1: //DI0C CLOSE:
*pDIOCFarams->dics_bytesret = -2:
krealk;

/7 et scatistics on the nunder of opens, clocges. etc.

/¢ pDICCParame->dioc OutBuf must point to an _aAccessStats structure.

case _ComiHook DICGC hcocessStata:
memcpy { pDTCCParama- »dios OutBuf, ssAsceagitatg, slzect [gAocagestats ) ) ;
*EOICCParams- »dios_kytesret = sizeof (shcczasStaks)
oreak;

/7 Clear the stariatics.

cape _Commbook DTIOC_ClearStats:
ClearStata ) ;
*pDIOCParams->dioe bytesret
bresk;

2

// Pass in handles to events that the VxD can use to gignal

// the app. The app rust have 1.sed CpenvxDHandlei() from Kernhell2
// to create the RingQ handle.

/{ pDIOCParams-»dicc_colrPuf is the count of handlea

// pDICCParans-s»dicc_InBuf is an array of handles

cage CommHock DIOC Handles:

!

DeletsHandles (] ;

oNunFandles = (int)pDlOCParams-»dicc chInBuf;
pHandles = new HANDLE|[ nMumBandiss ]:

for { inz i=0; i<niumbHandles; —++ }
pHandles [1] = {[HRMDLE *)pD-QOCFarams->dioc TnBuf) [1];

*pDICCParams- »dice bytearez = 45

}

hreak;

// Set the port name that we want to watch far.
// pRIOCFarams-»dios chInBuf is the lergth of the string no:z including
i the terminating NULL.
/¢ pDIOCParams-s>dioc InBuf points to a NULL-terminated strong
cape _CommHoox DIOC SetTargetPort:
celece|[] cplargetPortName;

if [ pDICCParama-»diioc_chInBuf }
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{

cpTargetPortName =
gtropy ( cpTargetPortName,

new char[ pDIOCParams->dioc_chInBuf + 1 ];
(char *)pDIOCParams-=>dicc_ InBuf );

else

cpTargetPortName = NULL;
*pDIOCParams-»dioc bytesret = 0;
break;

// Write a block of data to the open port.
I pDICCParams->dice cbInBuf is the number of bytes to write
// pDIOCParams-»dioc InBuf is a pointer te the data,
// on exit, pDIOCParams-=dioc bytesret contains the number of
Yy bytes actually written.
case _CommHook_DIOC_WriteToPort:
*pDIOCParams->dioc bytesret = 0;
tf { hPort [= NULL }
{
int offset = 0;
DWORD remaining = pDICCParams-:»dioc_cbInBuf;
DWORD written;
mutexWrite-enter{) ;
while { remaining != 0 )
{

if ( ! VOCOMM WriteCommSsrvice{ hPort,
{char *)pDICCParame->dicc_InBuf +

offaet,
remaining, &written } |

break;
remaining -= written;
*pDIOCParams->dioc_bytesret += written;
}
mitexWrite-»leave (] ;
}
break;

// Read filtered data (whose generation is not yet implemented!!1}
// pDIOCParams-»dioc cbOutBuf is the size of a buffer to fill
// pDIOCParams-»>diocc_OQutBuf is the app-supplied buffer
// pDIQCParams-s»>dioc_bytesret will contain the number of bytes
Iy actually read.
case CommHook DIOC _ReadFilteredbata:
*pDIOCParams->dioc bytesret = 0;
if { hPort != NULL &&
FilteredCount l= 0 )
{

for { int i=0; i<pDIOCParams->dicc cbCutBuf && FilteredCount; i++ )}

{
{ (unsigmed char *)pDIQCParams->dioc QutBuf) [i] =

FilteredData [FilteredRead++] ;
FilteredRead &= (x3FF;
FilteredCount--;
}
*pDIOCParams->dioc_bytesret = i;

1

break:;

// Read trace (Tx and Rx} data from the trace block list.
// pDIOCParams-»>dioc_chOutBuf is the number of bytes to read,
£ or zerce 1f the app is asking how much data there is.
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// pDIOCParams->dioc_CutBuf points to the app-supplied buffer. It is

/f ignored if diec cbOutBuf iz zero. NOTE THAT THIS BUFFER

/7 MUST ACTUALLY BE TWICE THE SIZE COF THE DATA TO READ, AS WE

/i GET A WORD FOR EVERY BYTE - THE HIGH BYTE CONTAINS 1 IF THE

I LOW BYTE WAS A TRANSMITTED BYTE, OR ZERO IF THE LOW BYTE.

v WAS A RECEIVED BYTE.

// On exit, pDIOCParams->dioc bytesret will contain the number of bytes
/i actually read, or, if dioc chOutBuf was zero, the total number
17 of bytes of trace data available.

case _CommiHook DIOC ReadTraceData:

{

DWORD remaining = pDIOCParams-»dioc_cbOutBuf;

if { ! remaining ) // zero is apecial - caller wants to know
{ // how much data there is
*pDIOCParams->dioc_bytesret = m_dwlraceSize;
}

elae

{

DHORD offset = 0O;
CDhataBlock *pBlock;
while { {pBlock = GetNextTraceBlock()) != NULL &&
pBlock-»m dwlength <= remaining }
{

for { int 1=0; i<pBlock-»m dwLength; 1++ )
{ (unsigned short int *)pDIOCParams-sdioc_CutBuf)
[offger+i) -

({pBlock-»m bWritten ? 1 : 0} << 8) |
pRlock-»>m pData([i];

offget +- pBlock-=m dwLength;

remaining -= pBlock-»m_dwLength;

delete pRlock;

}

*pDIOCParams->dioc bytesret = offaset;
}
}
break H
]

return DEVIOCTL NOERROR;

}
CommHook 3k AT

f// COMMHOOK.h - include file for VxD COMMHOOX
#ifndef _COMMHOOK_H
fidefine _COMMHOOK _H

#ifdef DEVICE_MAIN
#include <vtoolscp.h»
#endif

typedef struct

{

DWORD dwlpenCount ;
DWORD dwClogeCount ;
DWORD dwiotMineCloseCount ;
DWORD dwReadCount ;
DWORD dwReadBytes;
DWORD dwWritelount ;

CWORTY dwWriteBytes;



} shccessStats;

#define _CommHook DIOC AccesaStats
#define _CommHook DIOC ClearsStats
#define CommHook DIOC Handles

#define _CommHook DIOC_SetTargetPort
#define CommHook DIOC WriteToPort
#define _CommHocok DICC ReadFilteredData
#define CommHook DIOC ReadTraceData 7

L=a SV, B PR N I

#ifdef DEVICE_MAIN

#define DEVICE CLASS CommhookDevice

#define COMMHOOK DevicelD UNDEFINED DEVICE ID
#define COMMHOOK Init Order UNDEFINED INIT ORDER
#define COMMHOOK Major 1

#define COMMHOOK Minor 0

class CDataBlock
{
private:
CDataBlack () {}

public:
ChataBlock | unsigned char *pData, bool bWritten, DWORD dwLength }

{

m_phata = new wnsigned char[ m dwLength = dwLength 1;
memcpy { m_pData, pData, m dwlength };

m bWritten = bWritten;

m_pNextBlock = NULL;

}

~ChataBlock (}

{

delete[] m_pData;

}
unsigned char *m phata;
bool m _bWritten;
DWORD m_dwLength;
CDhataBlock *m pNextBlock;

}:

class CommhockDevice : public VDevice

{

public:

virtual BOOL OnSysCriticallnit (VMHANDLE hSysVM, PCHAR pszCmdTail, PVOID refData);

virtual VOID OnSysCriticalExit{);

virtual BOOL CnSyeDynamicDevicelnit();

virtual BOOL OnSysDynamicDeviceBxit () ;

virtual DWORD OnW32DeviceloControl {(PTOCTLPAREMS pDIOCParams) ;

VOID DoHooks{ woid ) ;

VOID DoUnhooks({ void };
void DeleteHandles{ void };
void SetupData{ void };
vold ClearStats{ veoid );
void Cleanup{ void };

HANDLE *pHandles;
int nNumHandles;
_8sAccessStats mAccegeStats;
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CRMBORTERNDLE hPort;
char rcpTargetPortName ;

VMubex fmetexWrite;

ungigned char FilteredData [0x30C] ;

DWGRD FiltersdCount;

CWIRD ilteredRead;

DWIRD FiltaerafMrite;

VMutex *mutexTrace;

DWORD w_cwlraszeSize;

CDatzBlock *m_pFirstTraceBlock;

CDatzBlozk *m_pLaszTrace3lock:

void AddTraceBlock | unsigred cha- »plata, bool bWritten, DWORD dwLength ) ;
hatabB_ock *GetNextTraceBleck() ;

b

class CommhockWVM : public ¥WirtualMachine

{
public:

CommookVM (VMEANCLE hviM) ;
¥

clasa CemmhookThresd : public VThread
{

public:
CommbockThread (THREADHBNDLE hThread) ;
Vi

$erdif  // DEVITE MAIN
Bendif  // _COMMHOOK H

FTALERRAE, CEEREREPRIFEN VD B3R T. FERERRE, EH0
FNBEHXET, RELEMTREREH, GREFREAEDR. '

12.3 HBOHERMBERLHER

12.3.1 RS

F—&# 8 ilP, ERFHAEARFREESHA-MREORLrEONERT. BHiRE
REROREFEYE BREAR L, FEAFUURERHF.

MFREAEE, Windows 98, Visual C++6.0.

FEREZ A, 4% commhook.vxd HHBRHK L HE: windows/system o

HHmEE R T

12.3.2 RREPE

(1) B FRBEFLRE SCommTest, FF7E XX FHER Nt
FTH Visual C++ 60, B —AET3HSERN MFC NIRRT SeralPortvyD. #4855,
T EXFESEMNES, BREEWE 1231 FiR.









$354 Visual C++/Turbo C ¥ 2@ {53/ 48 5L &,

CMylistetrl.cpp FISIBINT:

// MyLiatCtrl.cpp : implementation file
i

#include "stdafx_h"

#inclade "serialportwxd.hn
#include "MyliatCtrl.h®
#include "SexrialPort¥xDDlg.hv

Wifdef _DEBUJ
fdefine new DEBUZ NEW

bundef THIS FILE

static char THIS FILE' - _ FILE__
ferd-£

CLLTTTL ISR R LTI L P FEL T ER iR i i ddr e dedfreddiiisddiiiiiiivy
// CMyListCtrl

CMyListCtrl: - OMyListCtrly{)
{
}

CMyListCErl: : ~C¥yListCtrl ()

1

’

BECIN MESSAGE MAP(MyListC:trl, CListCtrl)
//{ {RFX_MSG MAF (CMyListCrrl)
ON_NOTIFY_REFLECT{LVN DELETEITE=M, OnDeleteibem)
ON_WM_MERSUREITEM_REFLECT (}
ON_WM_ERASEBKSND ||
/7 } 1AFK _M5G_MRP

END MESSAGE_MAP ()

FEPETTEE SO F R LR RS E R EET T Rt Tr idd i Tdiiradd i et diidddiirids
//f cMylListCtrl message handlere

veid MyListCtrl: :OnDeleteitem (NMHDR* pHMHDE, LRESULT* pResult)
{ .
MM LISTVIEW* piMListView = (NM_LISTVIEW~)pMMHDR;
ff TCDO: Add your control notification handler code here
delete [CLietReccrd *)pNMListView-»lParam;
*pResult = (;

}

woid CMyLietCLrl::Meagureltem{LFMEASTREITEMITRUCT lpM¥eazursibemStruct)
{
ChC de;
de . CreateCompatibleDC (NULL) ;
CPont *oldFont = do.BelectObiect {&( (CSerial PorzVxDDlg
*)GecParen: () ) -»>m_fentTrace! ;
CSize te = do.QetTextExtent( "Qv, 1 }; .
IpMeasureltenStruck- >iterHeight = ({CSerialPertVxDDlg
*}GetParent {} ) - »>m nCharHeight = te.cy - 2;
{ {CSerial PortVxDDlg *)GetFarent (}) -»>m nCharwidth = te.cx;
lpMeasureItemdtruck->itemWidth = [ (CSerialPortVxODlg *) GekbParenk (} ) ->m_nCharWidch
* 55;
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vord CMyListCtrl::Drawltem( LPDRAWITEMSTRUCT lpDrawltemStruct )
{
int index = _pdrawltemStruct-»itenID;
TRACE ("¥d\r.", index ):
if { index < 0 )
return;

iat ¥ = loCrawlbemStruct -»reltem.bop;

HPC hDC = lpbrawltemSkruct->hD;

HFONT oldfomt = {HFONT)::SelectObject( hD{, [HFONTI { {CSerialPortVxDDlg
*)GetFarent {}) -»m_fontTrace );

int oldBkMode = ::SetBkMode{ hI}, QPAQUE ) ;

COLORREF oldTex:-lIclor = ::SstTextColer{ hDC, R3E(0,.D,0) );

COLORREF 0ldBkColer = :;SetBkColor{ hDC, RGB{255, 255,255} );

CListRecord *pRec = [CListReccrd *)lpDrawltemStruct->itemData;
C8tring \|tr;
for { int i=C; i< (intlpRec-»m _dwlLength: i++
{
if { pRec-»m pwhatali)l & OxFFOO0 )}
{
t :5etTextColer| hDC, RGB(0,0,0) )i
+ :SetBkColor{ hDC, RGB{255,255,255) );
}

elae

{

: :SetTextColor { hDC, RGB(255,25%,255) )
i :SetBkColor{ hDC, RGBI{J,C,D00 };
}
gtr. Format { "%2.2X *, pRec-=n _pwDatal[i] & OxOOFF )
::TextOut { hDC, {iCSerialPortVxDDlg *)GetParent ()} ~>m nChardidth*3*i, ¥, str,
3y
]
::SetTextColor( hDC, EGB(0,0,0} );
;sBetBklelor( hp, RGB(255,0,0} );
for [ ; i<32; is+ )
: 1TextOut (hDC, [ [CSerial PortVaDDlg *)GetParent ()} -»m nCharnidche3si, y, o

::BetTexbColor [ hDC, oldTextColor ) ;
:18etBkColer( h!, oldBkColor 1,
::BetBkMxde ! hDC, oldEkMode ) ;
r:BelectObject ( HDC, cldFont ) ;

ECOL (MyLiabCtrl::(mEraseRkgnd (CDC* pDC}

{
if { | GerItemCounti) )

return CLiscTtrl::OnBraseRkgnd( pDC ) ;
rettam TRIE;

}
Sk MyListCrrlh {fURHE LI T

// MyListCtrl.h : header file
FEPFEIT2F IR TR F7F A0 TR IR Ed G R R TR0 TR 7 R I FER LI P47 7808 ir s
Bl ot pTee e

// CListRecord: F|
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olass TListRecord

{
public:
CListReccrd(t
{
m_dwLength = 0;
~CListRezerd(t {}
WORD m_pwData [32] ;
DWORT: rn_dwlength;
¥

FELEPLTLAL I T L8 7 i 07 id il i i i diriddfiddddiiididiididiiiidtliridsss
/f MyLisbCtrl window

¢lasg CMyLdstCtrl : puklic TIistChrl
{
/4 Comgtruction
public:
Gy istCerl [y,

// Attributes
rublic:

/7 Operations
public:
// Overrides )
/; ClagsWizard generaced virtual function overrides
/¢ T{AFX_VIRTUAL (yListCtrl)
virtual void DrawItem( LPDRAWITEMSTRUCT IpDrawltemStruct ) ;
/ /v }RFX_VIRTUAL

4/ Implementation
paklic:
virtual ~CMyListCEr1i;;

afx mes BODL CnEraseBkgnd (CDC* pbDC};

// Genexated message map funccicns
protected:
/7 { | AFR_MSG{{MyL_stCtrl]
afx_msg vold IrDeleteitem(KMHADR* pNMEDR, LRESULT* pResalt) .
//} 1 AFK_MSG
afx mag void Mezsureltem(LFMEASUREITEMSTRUCT lpMeasurelkemStruct) ;

DECLARE _MESSASE MAP ()
b
7 BRI, EFENT — M idRE, BRIETHAETIESE MyListCalh X4,
L, EHEMEEEER (EARRESHMEER).
5. 7E ClassWizard 24 3 R EHF IR FIZE R m_ctriListDispData, 21 12.3.4 .
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wm_fortFrace.CreateFont Indirect { Sm_logfontTrace };
m_pCurRec = NULL;

}
FF7E OnInitDialogQR 8 ETEF AR E,

BOOL CSerialPort¥xDDlg: :mInitDialogt)

{

Dialog: :SrInitCialcg() ;

/7 T™ODC: Add extra initialization here
1 B
HINSTANCE hiern=ii12 = Loadhikrary {"KEERNEL32%};
DWORE [+EpCVH! (HANDLE) =
{CWORD (*) (HRNDLE)) GetProchddress{hKernel3Z, "OpenVxDHandle" }:

FreeLibrary (hKerme132) ;

CReck recz;

m_ctrlLis:-DispDaka.GezClientRect( &rect };

m_ctrlListDispData.InsertColunm(| 0, NULD,, LVCFMT_LEFT,
recc.righ--GetSysterMetrics (SK_CXVSCROLL) };

/ /PR WM_MERSUREITEM B3

m_ctrllistOdispData.GetWindowzect [ &rect ) ;

WINDOWEOQS wp;

wp.hwnd = m ctrliistDispData.m_hWnd;

wpt. o = rect.Widch{};

wp. oy = rect.Eeight{);

wp.flags = SWP_NOACTIVATE | SWE_NOMOVE | SWP_NOODWNERZORDER | SWP_NOZORDER;
m _ctrilistDispData.SendMesaage { WM_WINDOWPOSCHANGED, 2, (LPBRAM!&wp );
7/ BEEFE—MER

m_pCurRec - new ClistRecord;

int iter = m ctrllistDispTata.IngertItem( 0, NULL );
m_ctrlListDispData.SetItenData( item, (DWORD)m_pCurRec );

return TRUE; // return TRUE unless ycu sek the forcus ko a oontrol

(5) Bk DEERR
B 414 IDC_BUTTON_STARTSTOP # i Sdi Wi 7 i 2 OnButtonStartstop(), %8R #
FIThEE RIT T BRI B30, HH CreateFile BB AN, HITHEY. REZH—4
SERTH#E, 4 200ms HEEE R DEEEIE.
7£ OnButtonStartstop() T @ IN#0 T A44:

void CSerlalPortVxDDlg: :OnBubktonScartstop()
{
J¢ TODO: Rdd your control nctificmtion handler code here
m_okunoing = !m_bRunning:
if { m bRuimning )
{
UpdateDatai TRUE );
if { m_atrPortName,leEmptyi) !}
n_ptrPorzHame = "HONZ";
delete[]l m_cpTargetFortWame;
m_cpTaryetPortName = new char[ n. strPcrtName.GezLength(} + 1 ];
strxcpy! m_cpTargetPortHame, m_sBtrPortName )

¢/ BT MU ALEE O S 08 Commbiook . vad BEERGTL R B
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REHDNTE,
vo.d CSerialPortVvxkDD1lyg: :OnTimer (UINT nlDEvent?
{
S/ DODO: Add your message handler code here and/or <zll defaulk

BOOL status;
DWORD nBytes;

status = Devicelolonzrol | m_hvxD,
_Commrcok DICC AccessStats,

NULL,

0-‘

Em,_shcoedalDaka,

sizeof (n._sAcoessDakal,
snBytes,

NULL 1;

o4 BERDRESHTEHRESID (T .
atatus = DeviceIoControl{  m_hvxE,
_JcmnHook, DIOT_ReadlraceData,
HULL,

if [ nBytes )
{
ASSERT | n3ytes < 106000 };
DHORL regaest = nBytes;
Jr EB, AN ENER. BEITE To/rx (RIB/ABR) RS
ungigned short int *pData = new unmigned short int[ request ]:
status = DevicelaControl | m_hvxD,
_CommHook DIOC Peadlracesata.
NITLL,
O,
phata,
reguest,
gnBytes,
NILL |
ASSERT( reguest == rBvtes )

for | int ief; i<{int)ndytes: i++ )

{

m_pCurRec->m_pwhatalm_pCurRec->m dwLengtl+-] = pDatal[il:

if { m _pCurRec->m_dwoength = 32 }
{

int n = m_ctrlListDispData.GetTtemCount i} ;
m_ctrliistDisplata. Redrawltens{ n-2, n-1 1;

m_pCurRes - new CLigtRecord;
m_ctrilLigtDisplata.InsertIteni n, HULL };
m_ctrllListD:spbata,SetItembData{ n, [DWCER]w pCurRec };

}

int r -~ m_ctrlListDispData.GetItemCount () ;
m ckrlListDigpData.RedrawItems[ n-1, n-1 );

for { {mm_ctrilistDispData.detItemCounc (); i>1000: i-- 1
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w_ztrlListhispDeta.Deletelkbem 0} ;
m_ctrlListDispDaza.BnsureVigible| m_ctrllietDispData.3etItemCount ()-2,

FALSE | :

deleta[] pbaka;

if { statug )

O8tring str;

J/str.Format ( "§.4%, m_shccessData. dwCpenCount ),
//CetDlgltem({ IDC_3DIT Cpens !->§etWindewText{ str };
J/etr.Tormat{ v%1d", m sAccessData. dwCloseCount };
{/GetDlgltem( IDC EDIT Closes |-»>SetWindowText! stx );
Jfatr . Tormat ( "¥1dr, m sAc-cessData, dwNctMinsCloselcunt J;
{/GetDlgIlten{ IDC EDTT MotMineCloses }-»SetWirdowText[ str | :
str.Format [ "¥la", m cshccemsData.dwReadCount ) ;
GetDlgIzemi IDZ_EDIT_READS ) -»SebWindowText( str };
sir.Parmat{ “#1ld", m mhccesePata,dwWrikeCount );
GekLlgToem. | IDZ_EDIT WRITES ) -=8etWindowText ( str )
Bir,Format{ "¥lds, m shccessData.dwReadBytes ):
GetCigItem( IDC__ED:TWREADBY'IES] -sSetWindowText ( str };
str.Format{ "$ld, m_sAccessData.:hwWriteEytes );
GetClgltes | IDC__EDIT_WEITEB!TES t-sSetWindowText ' atr |:

}

riaiog: :OnTimer (nICEvent) ;
I
(6) I HAHBTIE

TEREZRN THRTEIN, FEFFH T HIHHEL IDC BUTTON_STATRESET
AR B2 5 0 Y 85 27 OnButtonStatreset(). 3 AA LLF 43

void CSerlalPor=VuDDlg::(nButtonSsatreset ()
{
S TODO: Add your control pectifization hendier code here
iF ( m_h¥xD != NULL )
I
CWORD result;
CeviceIoControl (m BVxD,
_CommiHook_DIDJC ClearState,

NULL,

Sresulk,
MULL] ;

)

GetDlgltem{ IDC EDIT Opbens |->SetWindowrext( "p* ) ;
GetDlgTtem( IDC_ECIT_Clozes ) ->SetWindowlext! «0' | ;
GetDlaltem( IDC EDIT READS | -»EetWindowText{ wJv )
GetDlgTtem{ IDC_ZDIT WRITES }-»SetWindowText! "Ow ),
GetDlgltem{ IDC EDIT REATDBYTES ) -»SetWindowText{ *0" ):
GetDlgltem{ IDC EDIT_WRITEBYTES }->SetWindcwText( “0v };

}

MERTHHET E~YIBTHEE, HiE4Y IDC_BUTTON CLEARDISP 5 105 i Wi ¥ 5 4K
OnButtonCleardisp(}, 0L F -
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void CSerialPortWVxDDlg: :OnButtonCleardisp ()
{ -
// TODD: Add your control notification handler code here
m_ctrllListDispData.Deleteallltems(} ;
m_pCurRec = new CListRecord;
int item = m ctrlListDispData.TnsertItem{ 0, NULL };
m ctrllListDisphata.SetItemData( item, {DWORD)m_pCurRec };

}

BERKEREDLH, N4 IDC_BUTTON SAVEDATA #0538 o Wi 5% i
OnButtonSavedata(), F 1A LT {CHS.

vold CSerialpPortVxODlg: :CmButtonSavedata()

{

// TODO: Rdd your control notification handler code here
FILE *fp = fopen( "CHT.log", "wb" );

int count = m_ctrlListDispData.GetItemCount {);

WORD status = 10;

int cols = 0;

bhool getlen = true:

WORD len-0;

for ( int i=0; i<count;: i++ )
{

CListRecord *pRec = (CListRecord *)m ctrllistDispData.GetItemDakta{ i };

for { int j=0; je<(int)pRec-»m dwlength; j++ }

{

WORD w = pRec-»m pwDataljl;

WORD type = W »> 8;

if { type 1= status || llen)

{
fprincf( f£p, "\xOD\xO0A" )
gtatus = type;
if ( status == 0 ) // receive

fprintf{ fp, "Rx:" );
else
fprintf{ fp, "Tx:" };

cols = Q)
getlen = true;

)

++cola;

fprintf( fp, " $2.2X", w & OxFF );

len --;

if { getLen && cols == 9 )

{
len = {w & OXFF} + 1;
getlen = falsa;

}

1
}
felose( fp ) ;

}
FXE, BFEFHETH. FHEHIH SerialPortVxDDlg.h FIFE ik 4



/¢ SerialPortVxDDlg.h : header file

/

#include <afxmt.h> //FEN CEVent &
#include "CommHook.h' //#&IRENLIH
#include “MyListCtrl.h"

FELEEEEEETE AL FT R I T IR TR T IR T R F R i LI a T E i i i i it fiiiiisiririliiiiy
// CSerlalPortvxDbDlg dialog

class CSerialPortVxDDlg : public CDialog
{
/{ Construction
public:
CSerialPortVxDDlg (CWnd* pParent = NULL): // standard constructor

// Dialeg Data -
//{ {AFX_DATA (CSerialPortVxDblg)
.enum { IDD = IDD SERIALPORTVAD DIALOG };
(MyListCtrl m ctrlListDispData;
CString m_strPortName;
//}1}AFX_DATA

// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL{CSerialPortvxDDlg)

protected:

virtual void DoDatakExchange (CDataExchange* pDX); // DDX/DDV support
//}}JAFX_VIRTUAL

// Implementation

public:
bool m_bRunning;
HANDLE  m_hvxD;
_BhcceasStats m _shccessData;
CEvent m_Ewvent ;
DWORD m_dwEventRingCHandle;
char *m_cpTargetPortName;

CFont m_fontTrace;
LOOFONT m_logfontTrace;
int w_nCharwidth;
int m nCharHeight;

CListRecord *m_pCurRec;

protected:
HICON m_hIcon;

// Generated mesmage map functions
/7 {{AFX_MSG (CSerialPortvxDDlg)
virtual BOOL OnInitDialog();

afx mag veld OnSysCommand (UINT niD, LPARAM 1Param) ;
afx mag vold OnPaint (};

afx msg HCURSOR OnQueryDragIcon();
afx_meg void OnButtonStartstop();
afx mag void OnTimer (UINT nIDEvent);
afx mag void OnButtonStatreset();
afx_msg veoid OnButtonCleardispi);
afx msg void OnButtonSavedata(];
//}}AFX_MSG
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AT K — T 8k Virtual Serial Ports Driver  (http://www.eltima.com) £ —MERFE
HeaikgEdlao, | 14 R A,

BHE OMRERTHRE, HTHRERNEIESTERARTH H2Rix “&
b2 Sl E 5 N
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WEM AP FE Turbo € 2.0 & Tarbo C++ 3.0 /5, MBABSRENEEFEE SRS R

g+ WA R
(1) HEEARE) stdioh conich 2 include 3XFF;
(2) I cos.obj TikiERET KHHIR.

R SRR TEAREFR2IEN. BTN TC2, TC3 BEELHLIHERH
WA —RET instalt ¥, XKOBRWERT BB —E£HEMESET TCEXE HikE
HR&, 7E Windows FHHEAET (DOS FEBIEIT TCEXE), HIMLTRER A HEHE
#iTE.

BHEHEN:

CPTION->DIRBCTORIES ;
INCLUDE: [To2/3 BTPERS] /include
11B: [TC2f2 AiEEHF]/11b
output i BRIFACKE LR, LABE—E.
BJST4RRR— 5 FILES FAY Change diriiE XA B F) PR EALWEFNEE X

A1 CEBHIRR

C BE L 1972 % h £ HH Dennis Ritchie R RN, HERECNIXERERL Y DEC
PDP-11 i EHL A, ©HENKSEIES BCPL( Basic Combind Programming Language)
RBHETR. 7F 1970 1, AT&T JUREE A Ken Thompson 1% BCPL if S 81T HEA
WHHFRAS B MBS, BRESHRT C EFVAM. EEMEIENMBSER HET
BE C EERE, o TREA MR, FEXE C BEZEHRT —& 3.
AT MEMER, REEFRFETTRINANSDA C BEHE T —F ANSI AR, BT
) C &S i

A2 C iB=HiSS

C BETRBUILIEE, MARIBRTVAMEEZ—, FTEFRMEAEFEXNIIE. 1F
T ELZHNFAEZWMY, 0 DBase Il Plus, Dbase IV fﬁEEE C EEREM. HC ESht—
ECRIE S TRE, REREF C BEHM®RHET, % PC- DOS. WordStar FRRRIXMT
EREMN. AZERC EERFTHFA:
(1) CRPHEE
TGS ESHEFSHNEUESREES WA SEX. C BT UBICHEES
— PR, FW R TRA, WX =T ENREAN T 2T,
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(2> C REMATES

SHRESTNEESARRBREEN SR, BEPNEMEIRT LENERTR
SRR EREER AR R T ERFERREY, BTER. SPURAR. C BERUE
B RAR S A PR, RERB T A EREA, HFAE ETES ., REBDEHETRE, A
TR R sE 4 g Hfk.

(3) CIEZ RS &

C BSEERFMEAHNERER, HIAT RS, TRETREER. 55, CE
EHAEAEAMEEDLE, KESHERBRNEE. WREEIEE, BT
RA, LI GIE H B

4) CIEEEHAEEX

C BEEE MRHAKMAREES TEHRERL, W DOS. UNIX L& TZHAL
.

- A3 Turbo C #fix

A3.1 Turbo C B4 S%E

Turbe C £2%E Borland 2 717 &, Borland AR R—FK & TAFRET R, Tk
AT FATAIHAEHEN T —FE Turbo FF|H 4, 0 Turbo BASIC, Turbo Pascal, Turbo Prolog,
R A P I, %A S 1987 £ EYCEM Twbo C 1.0 P&, HPEHT 2R
ST R, EMEA T —&F TR0 ek gmiE. BT, EEUREFET—
ik, ARFETEFHFAR. 1988 4, Borland A5 X Tarbo C L5 5&K, BinT BEE
FXFE QRHEZ, T Tubo C 2.0 MRZATE 1989 S HHEE . Turbo C2.0 TERRERTT
BIRBEETERL CEINT BAETIES, HOTLLZE Tiny #0 FHEEER.COM (. K. #ikib
ZEFE— 64K WHER) ICiF. B X BT bR B XK 8087/80287/80387 [T Ui K.
Borland 2 B & 3R X TH M RNEBF A4 Turbo C—, EHEER Tuwbo C2.0 K
R ENE, AT ENNRAERBBEIEITTE. '

1991 £F 2 T & H Microsoft 22 7 i) Windows 3.0 &2, Borland 4 5 ¥ % Turbo C++ #17T
i, Bl Turbo C HIF—ALF ¥ Borland CHHEBEEH T .

A32 Turbo C 2.0 AREEE

Turbo C 2.0 AliZ 4T T IBM-PC BF#HL, 545 XT, AT % IBM FEHL. L EK DOS 2.0
BERRATDS, HEOBE MK B RAM, EIFEEAE. £E& 80 FIMPLE BiEfT. K
FREEN, Wl HITE AT E, IR nREFERAT.

A3.3 Turbo C 2.0 HEH

Turbo C2.0 % 6 HIEFHH/ERFHHEFESR). Tube C2OMEEXHHRANEDT:
INSTALLEXE %P H4
TC.EXE ##EIF
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TCINST.EXE #ERF AFIENA B L EFF

» TCHELP.TCH BN

» THELP.COM iEH{ TCHELP.TCH 1% B#EF
» README 3&F Turbo C BI{= B X #
» TCCONFIGEXE FlE XH#HERF
» MAKEEXE HME®E®ETA
» TCC.EXE #nr&fTHhi%
» TLINK.EXE Turbo C B FiE %%
» TLIB.EXE Turbo C RFEEETA
»  C0?.0B) HEREFHLH
» ClLIB AE#EAEITE
» GRAPHICS.LIB EHE
» EMU.LIB 8087 15 &L
» FP87.LIB 8087 &

» % HTurbo C %304

» *BGI 1~F 278 ERRINET
»  *C Turbo C PHTRFFIRXLH)
Hep, LB “2” a5k

» T Tiny(FBHL)

» S Small(/MER)

»  C Compact('E& )

» M Medium(+ BIER)

» L Large(RH)

» H Huge(E &)

A3.4 Turbo C 2.0 23S HIEZ
Turbo C 2.0 BIREAEH B, REE 1#8HA A WP, £ DOS F “A>" THEA:

A>INSTALL

BOW], Behf FERE E B R =Fig
(1) 7ERE# LAl — 8 B R EHEEA Turbo C2.0 4.
(2) %t Turbo C 1.5 BH A

R R R B RUOR R TR . ENABIRERIRE.
(3) R AEHANHET RN RA L Turbo C 2.0.

IXEBEES -SSR TeE. ABEERELERENE SRR, WFERASIT &
£, SRR T . TR E CHEBRTEY - TC FH®, TC FiEiar
THFH LIB # INCLUDE, LIB T HEX$FHFREX#F, INCLUDE T HsHhERFT L
Xt

IZ1T Turbo € 2.0 Bf, REAF TC FHFETEA TC FHEZE, BIaTHEA Turbo C 2. 0 E£HFF
RIRHE.



A.3.5 Turbo C 2.0 BRI A ERIERE
BEA Turbo C 2.0 BT EIE PG, Fif LEFx

File Edit Run Compile Project Options Debug Break/watch
Edit 1
“ine 1 Col 1 Insert Indent Tab File Unindent ¢ :NONAME.C |
|

Message

|
|
| |
| |
| !
I I
I I
I I
I |
I I
I I

F1-Help Fb-Zoom F6-Seitch F7-Trace F3-Step F9-Make F10-Menu

HATE—4TA Turbo C 2.0 FHE, CAFE REAX, BETRERRATO, BET -
FTAZET . REANEIEET Tubo C20 ¥IERR, LUEHNSE. 4%, Wil RzTHE
HEXTERBFHET. TEHFEMEIERRNE,

1. E%H
FIRE FE Turbo C 2.0 L FEHM —iT, B FIAZE:

Fils Edit Run Compile Froject Op-ions Debug Break/watch

B Edit 5, S RNE 7S, HEH AL N RSP E - FR USRS, B
AZIRH T3 EAF .

(1) File(JL )

¥ AlHF W File 388, ZRAGHELTASE:

» Load(INE)

- NI, TR DOS BRI Ok TR &R, R A by BEH
i, RELH AL E AR, ZMANEN F3, BIHEETRA 4 F3 BIHLE
AR, T R/ELHXN File 8 HFIEILTH.

> Pick(iE#%)

BRISHERARETON 8 MXHABR— R PESE EREHEEFENGEKX,
FHRFAFEE LrBridestdy . KRS AnF.

»  New(#Hi L)



+370 Visual C++Turbo C $ Tl {442 5 5%

F2.

I:Fl!

VLSO R B, BOIA SO h NONAME.C, FRMATEE .

»  Save(FF#) .
BREX P CFFER, HXHLE NONAME.C B, S REES U442, Kl

»  Write to(1512)

ATHA P S X2 8 mE X RS FR, HFZFEEE, IR EREERE.

»  Directory( H3%)

BAREFREERPOCMH, FTHAPERE.

» Change dir(Z2% H %)

EBLBETER, APATUBEERGER.

»  Os shell(E 5t H)

ErHEH Turbo C 2.0 ) DOS B FFF, LRI ATLUZEAT DOS 4, 4B Turbo C 2.0

HEZ DOS RETFHAN EXIT Hiw],

»  QuitGRH)

i Turbo C 2.0, #Z[FIZ) DOS MIERLEF, HIMENR Alt+X.

AR

P B THE] AR S B AT R, RENRT. aTHE TN E - REEH

HEER  HFERF EX BT H T —RREF)RAER 58T Esc #, Turbo C 2.0 FTAR
IR A XM EHATIRE, DR ARE .

.

(2) Edit(%if)3R 58
B AIME ALEAGHESES, 3, MG LIS e 0, o P 7T LU T S

R EER S WordStar H[H, TTH F1 #HEEE B ITEMEHEE.
EmBA LMTheEEn T :

» F1 3R Turbo C 2.0 M &4 ER
> F5 ¥ AmETOIENEE

> F6 EmEEDSEREDZ LTk
> FI0 MNmHEOEIERS

£ R T [

PageUp [ ATENTT

PageDn i f58H 7T

Home #GHREE BB EEATHITTHG

End B XHFBRIBTEITHNER

Cirl+Y BB PRBTER—AT

Cirl+T MR SEHRET 75 4b G —~iF]
Cul+KB HWEHRFTH

Ctrl+KK & EF 4R

Ctrl+KV 5]

Cirl+KC i Il

Ctrl+KY B

V¥V Y VVV VY Y VY VY
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Cir+KR BT
Ctrl+ KW 730%
Ctrl+KP Bt X AR3THL
Ctr+F1 R ILARETEAL K Turbo C 2.0 FEER L, NIFBEXZBHNELRE L
Crrl+Q[ ¥ Turbo C 2.0 I R AF A FVLELFF
Cirl+Q] T2 Turbo C 2.0 ARG FIRTIRACH
A
a Turbo C 2.0 BN AR OFLL T LHTS:
» o TeER )
RAFF <F>
BFERT (F
IR [
BT AR
il

> HE|5 ¢

b Turbo C 2.0 FEEH CHFIEH —FSI8E, KR A g4, BetieEtifE—4qE
FTIIR . EEEE O, CrlHOL Sy BEh4E T LM 8.

(3) Run(iZf ¥R

% AR AT Run ¥, ZFEPF LT FIN:

» Run(EITER)

JZ1T B Project/Project name JFi¥5 2 K 0 BB L AT X KIS0 . R EgiES N
FEARID AR M S, NEBET T — B AT B bR K).

& NSEHATR F, EEGA T, HNEY CulHFo,

» Program reset fEFFE )

POk SETHIAR, B EERFNZE, ERERN Cul+F2.

> Go to cursor(GEAT Bl 47 4t)

WHARPREH, SR RERERFETRERITET. b BTETLH A — & THIT
EA), §IEREIR. HAEA Fl,

¥  Trace into(FREZE )

HERT— &AAERE A X TF RN, 58 Trace into T, BT K EGEERZET
AT AT, HAEEL FT.

»  Step over(B I IT)

PITLATE B T —&EA), BHEH A RE0RE, iTKERASRESBENE, H
Aty FR,

»  User screen{F [ J#3)

BrBFaTHERS L ERAEGR. HHEN AltFs.

(4) Compile(ZE)F B

% Alt=C AfHEA Compile EH, ZEHEFL T/ KE:

»  Compile to OBI(#R R4 &% 3 17D)

H—A C IR ER.OB) BAR3CH, RN ZRERKIE. AN

VY YV

VVVYY
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Al+F9.

» Make EXE file("F AT 3CHF)

PSR —AEXE B30, HERAERNEXE XL, K, EXE XHERLTHEIL
Tz —.
a. H Project/Project name i 8 ¥ TH H 3L % .

b. EHRAEHEHCM4, M Primary C file i BHFE 4.

o, ATRLFFIIERR A LG, WA E ORI HF4.

» Link EXE file(JE8 4 AT L)

L 207.0B) SO R B ER A — R A R.EXE L.

> Build all(2 7B E M)

EFHFTNHBRATE XM, F#THREAMEXE X . e T ML (LEH
I an SEMOLIR A, Bl B aiT H £ K H AR ] 5 B bR SC AR EE R, T
BT IR LA TSR %)

»  Primary C file(X C 304#)

HEZMPRE T EXMHE, EUEN®RIET, WA H 302 4% T 8 5E K
F C XM, WRHEFPEHER, WKL XHREARERED, AEENELTRATRNREE C L.

>  Get infoFRBH KLAHHE. BXHS. BXHFITRAD, BEPOEREE. 7

H2E%ER.
(5) Project(J H )&

1 Alt+P AT Project 38, X BABRE LT A

» Project name(Xi B )

HEZREAPRIMT BE, HhABEEEE. GEEN L. flinE — 84 filel.c,
file2.c, file3.c ARk, TR 3 MICHHIBRECK— 1 fileexe KBTI, TTRLERY —4
file.prj FIIRE 3C {8, HAEWNT:

filel.c

file2.c

file3.c

I EFH file.prj B Project name TP, LAE#AT4 30, # B30 E L4FMER=
AIBSCHES BIHAT T . RIE SR file.exe I,

WMRHETHFEHEE%IFM.OBI X4, MXEEEHE, THES LOBITEA. It
R A iR A TR

40 filel.obj

file2.c

file3.c

BN filel.c HATHRIF, TEIBERE.

A

LI H RSN L BB, WEESCENRE, B4, B BT BLRRE
CfE, HEUHE I ES.LIB.

»  Break make on(¥ Lt 4R %)

HA PIEEREER Waming(¥ %) Errors(B#7%). Fatal Errors( Bl#v# iR )i B Link(i



.2 BT3B 5 Make %% .

®»  Auto dependenciesi i a5 )

LITEE N on, FHERH B EE LASRME.OBI TR, FWAHTRE.

»  Clear project(¥s B& 70 H 3C4F)

i 1% Project/Project name & (W7 E XIF &

»  Remove messages/ M & {5 8B)

iR E B ME BRE D JiEkl=.

(67 Options(iZFF K )

#: Alt+O W HE Options 5., ZRMNYIEEREERBEGH.

> Compiler(Z1E3%)

AMEFELHWETES ATLL-HSEZMEGECE ., PR, Bidsf. s,
MG GESMEREL, XEFEREN™:

Model 355 Tiny, small, medium, compact, large. huge A#A-FEE T B A %#F.

Define FTFF—METXAHE, AFAMAEEX. SEEIXAIRSS, RETHES.

Code generation 7 1T £EEI, X (TR & RmiFEaE~EM 48 BRRE.

Calling convention Wi%# C BY, Pascal FREESH,

Instruction set R #%53%F 8088/8086 X 80186/302R6 182 F 7.

Floating point A& EF . HFEHABSFAHELELESH.

Default char type M€ char FGHEY,

Alignoment #RFE Hbk> #ERT).

Merge duplicate swrings AL, BEERFRELHEE.

Standard stack frame r=4—AVFRAHERIER L

Test stack overflow 74— BIRF B 1T Ry RHEHE 85 1 B9fCES.

Line number 7E.OBY XA HGHAT S U ALIERTH .

OBJ debug information Z£.OBJ 3 =4 Bk H B.

Optimize for EREMNRFH BN LA BIFHEELHTINMAEE.

Use register varisble FRIEFE LN AT FHELABTR.

Register optimization J&rT iR ERB R UED T £ RWREIRE.

Jump optimization it £ R £ R AT THEFR LA XEGRDE, B4ERKE.

Source

Tdentifier length ¥ERHARIREH AT HH AR, HiAH 321

Nested comments &7 JOIFHRETTEE

ANS] keywords enly 2 H fCiF ANSI XEFE. R D AT Turbo C 2.0 XERF.

Error

Error stop after £/ SR \ESRE, B R 25 4.

Warning stop after B /0B EHRTE ERE, Rk 100 4.

Display warning

Portability warning ¥ f& % & 4515 .

ANSI Violations #J57T ANS] XBZHEHHE.

Common error 7 WL E &R,
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Less common error 7> B Y% & 52 :

Nemes F TR B {segment).  41( group) FK(class)f1&F, FIAHE % CODE,DATABSS.

» Linker(E#: %)

ERPHBAREBRNIERET, G LT RAE:

Map file menu ¥EFE E =L MAP .

Initialize segments 2 & 7EEBEM VAL B FIRLHIE.

Default libraries £ B MRIFRFTEN B LN ZIHRERIAE,

Graphics libraty #7521 graphics PEF K EEL _

Warn duplicate symbols X5 ERZ A S A E&EER.

Stack warning & SiLEEREF= £ No stack FIE & FE..

Case-sensitive link BEFE 4K, A5F.

»  Environment(3F3&) _

RIER R FLE SO B 8 BRI R R R /D B8 Message tracking.

Current file FREZAESGE & O F A,

All files BRERFFH CHFHEIR.

Off A,

Keep message 4uiERT R HiFMR Message B THIE L.

Config auto save if on B, 7 Run, Shell 3kiB HH #E T £ H 2 A7, K Turbo C 2.0 AU
Eddud, NAMREESPEFEALE AP & off BT,

Edit auto save &5 7E Run Ef Shell 2 87, Az BREHMETHE.

Backup file BE7EMRCH R4 5 & 4 BAK 30if).

Tab size @EHREA D, KAV S,

Zoomed windows AFIMITIGEHE DAL BIRAFH8, HAEN FS.

Screen size BB CARR N,

> Directories(E42)

WEME ., EEFTRCHNER B THEI

Include directories A& LIERIME, ST HRARE 7 477,

Library directories X842, £4THFEAH 7 4F.

Output directories 3 4 3C£E(OBJ, [EXE, MAP L) B & .

Turbo C directories Turbo C HIZEN B %

Pick file name §E S MNEK S pick SO, WA LM currentpick file FHY.

> Arguments(4y £ 175 $1)

RTFR PG $ITEH.

»  Save options(F 5L E)

REFHEFEHEMRIF. EF. RANHNEREEXH, RIAWEETHS
TCCONFIGTC.

»  Retrive options

FAN—ANEEE SRR TC o, TC #4448 F % oI R 9.

(7} Debug(RX)EH
% AlD A HF Debug 383, 7365 LB TH4E, CREU T A
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Evaluate

Expression Eit B RNEEN.

Result BRARFHELR.

New value TREEFH (.

Call stack ZITAREfn. WEE Turbo C debuger B F TR A MR .

Find function 7=3£1T Turbo C debugger it B T =3 2 K R ¥

Refresh display W EMER DEAYHAFrFEOEST, mHRKEREE DN,
(8) Break/watch(ifi S R MM FEER)

% Alt+B Al Breal/watch S8, Z3HAE T AA:

Add warch [FIEELE HiRA— MM RIER-

Delete watch A BALE ORIl LaT A mEE R .

Edit watch TEIPLE OPRE — MM EEN.

Remove all watches M WXCTE O ER B A B FAR.

Toggle breakpoint XA FEFHT R E BiERET S .

Clear all breakpoints JEREETHMI & .

View next breakpoint 3 ¥ #rEs) Bl T — 1 K S ib.

A3.6 Turbo C 2.0 BRCE X7k

FTBELE XM, BB Turbo C2.0 HRFEBHSHF, HPTFEHF. ERMNERENNEE
FEHEE-

AJ LU ik R8T Turbo C 2.0 KRR E:

() BrAFrEHafRE

A7 L4 Options 3 8 7 3% 8 Options/Save options 7 %, ¥ MR T RIFEHFEEEE
A—PMHEPHENIESEF. TEES) TCH, HEX DOS FHA:

te/e<F P a2 NECE U 2>

R EE AR HFAE N Tubo C 2.0 B EEE.

(2) F & Options/Environment/Config auto save 4 on, Wi HEEELTT R AR, 57
W B & B 5 FH 3 Turbo € 2.0 B1E X #F TCCONFIGTC . Turbo C &R & BFITFR
EAEE . '

{3) F TCINST X & Turbe C MIHXEE, HFEERFAN TCEXE F. Tubo C fEEZY
B, H¥AERTACE W, B TC.EXE FHHdH. _



7% B ASCI g3

ASCIN 73 ¢ American Standargd Code for Information Interchanpe. = EIF#EfE B3 #:
), &IAutRATEARTEHEHEELED. ©EAXE EFIRERANSHEHIZER.
OB B IRAR R B (1S0) B, A ISO 646 tniE. BHTHHENT X FF 4,
ASCII 3% 7 $7A07 8 {7 PRI .

B3 1A R ET LR (2= 2 FPRE: 0. 1; 2 iR uES (25=) 4
FaRZR: 00, 01, 10, 11; BUSEEHR, 7 fr bl ulds Q=) 128 PR, HHRE
FiotE—HhER A — A T AP IR, SR — A E AT (RIS, XSRS ET LAHER R D ik
HIFS 0~127. BrEl, 7 4% ASCI M2 H-Lfr —BEHIEUHTHmISR, ATLLER 128 MEST.

F0~32 BB 127 53 4 MAEBSHEFEEREETH, MRS P $i7,
CR ([F'%), FF (¥ ). DEL (#E). BEL (#&#) %, BEWREHFS: SOH (k). EOT
(3r2). ACK (B %,

% 33~126 53 99 MRFH, HP, B 48~57 SH 0~9 +MIRAAET: 65~90
5426 NMREFIFE, 97122 B4 26 MEEXFEER, HEh il fs, 289
55,

DN s IS SREADY, —A ASCUAE & AT HE A e, T&E
1Z(bT)VAMRAIBEI . HHEHIS4HE, X ARG RS R AKE R T L AR —
FrFiE, ~MHSTEEFBEERN, FTRELE: LRGP FTF | AN M E
A%, FET, NARSETHL BRI, EAHNS—NFFY | 9 RLHA
B, FAEBE. MAERIDELLTH L

ASCH 7 mBET £ BRI, WrafERs, RINEEETLEERREEFEER
Fide ASCH AR #4159, A& MSComm ¥fFeh, BTl B AEM IR D B—F.
Rf T, FIFEAIARY, FIEFE R NP EREBE A ASCIH ISR, AEE
¥RAF 127 (DEC),

AFHETEF, Hy2EElmrEgEneEidEY, Tl 2B, FAER
HERT 127@ R 127 T, REWNERSX, BUFEEBREHEER 48, HE
ZHAR. BAFES RN, RO HEFTINARNARRE N, Rl TEIELE. MRE
Bor, RERHFEFAUE R HE, wREHSMEHMATS, WRFEFHTAHGEMET (X
R, ¥ FEHREEE HAERE), XRRAMTAF DRRBFEPERBERFAER A
e BorRIER,

HTETEW, LUTFFH ASCIIGR:
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ASCH &

DEC HEX CHAR OODE CIEFE DEC | HEX | CHAR CODE | CE®
it (dadtM| TR | £a8 3.4 i |+ FH el B

N ™ NUL 001y 32 Fall (space, 4y

1 I 81 SOH 33 3 !

2 o | STX 34 i) » |

;| 6y ETX 35 i #

4 04 i EOT — 36 2% 3 _J

5 p5 ENQ p_ 37 5 %

5 6 ACK | 38 25 &

? it BEL ("a'> 39 ) .

8 [ 1 BS _ (' 0 | = 0

’ . HT ined @ B H |
10 (174 LF (e 42 ' 2% *

n_| ¥ VT Cly's 43 i -

12 e FF (W 4 an B

13 11 CR ' 45 3] -

14 oE 50 46 s

15 [ ] 51 47 P 4 /

6 m DLE 48 30 o _
17 B DCl 49 31 l

18 i DC2 50 k1 p!

19 13 D1 51 EE] 3

20 s DC4 52 kL 4

1 s i Nag 33 15 5

22 s ' SYN ] 54 34 6

23 1 ETEH 55 Fx) i 7

24 ig | CAN 56 ki | &

25 by} EM 57 52 )

26 ! R SUB 58 ix L

27 1B ESC 59 g ;

18 1€ ! ¥s _ 50 3C <

29 | _Gs i &1 53] -

30 58 RS | e ® >

31 1F us J (3] ¥ 4 ?




PAHH Delete 88 CTRL+BKSP F=4,
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DEC HEX CHAR CODE c DEC HEX CHAR CODE c
+igthl | +RiH FE HEHlE EE HitE || FH B [ EEEX

64 4% @ 96 6t

65 41 A 97 &1 a

66 42 B 98 62 b

67 43 C 99 ) ¢

68 44 D 100 4 d

69 45 E 101 63 e

70 46 F 102 86 £

N i G 103 & g

72 48 H 104 638 h

73 4% 1 105 ] i

74 & J 106 A i

75 48 K 107 6B k

76 i L 108 o I

77 i M 109 78] m

78 3B N i £E n

79 4 o 111 _5F o

1] b14) P 112 ki) P

81 i Q 113 3| q

82 b2 R 114 7 r

83 53 8 115 ks 2

84 54 T 116 7] t

85 55 U 17 ] u

86 36 v 11% % v

87 57 W 119 7 w

88 38 X 120 i3 x

89 59 Y 121 79 y

90 S4 Z 122 A z

91 b3 ] { 123 18 {

92 6 y D! 124 i |

93 5] i 125 iz} }

94 8 n 126 b ~

95 g - 127 7F DEL

iE: ASCII#&, 127 4 DEL, 7 MS-DOS F, %55 ASCII8 (BS) #l[F, DEL #47]
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