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ABSTRACT

Graphical-Interface Communication Program via IPX is a program that provides communication among
users in simple Local Area Network (LAN) via IPX protocol, with graphical interface between computer and
user. Any user can communicate by using keyboard and mouse for drawing line as a message sent to another
user. Lines or shapes written by user will be appear on the remote screen on ends, with the communication
control and management of the both programs. Communication between two ends is controlled by data

sequencing, error checking and flow control procedure of both sides. In this program, user can both receive and

send data at the same time.
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struct ECB
{

void far *linkadd; /* link address */

void (far *ESRaddress) ();/* default should set to null */
char inuseflag;

char completioncode;

unsigned int socket;
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struct I1PXHeader
{
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char txcontrol; /* transport control */
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NetInfo sre; /* Source Information */
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struct NetInfo

{
NetAddr addr;

unsigned int socket;
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struct drawinfo

{
int
int
int
int
int

int

ID; /* use to ‘identify shape */
x1l,y1,x2,y2; /* y2 = ratiol, x2 = ratio2 */
radius;

fillcol; /* FillColor, -1 if not f£ill */
col; /* draw color */

thickness;

char text[MAXTEXTLONG] ;
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FUNCTION: AX = Oh
Description: Determines whether a mouse is available and if it is

initializes the mouse driver.
Returns : AX = Non-Zero (If Mouse is installed, 0 if not)
BX = Number of Mouse Buttons

FUNCTION: AX = lh
Description: Increments the mouse cursor display counter.

Returns : Nothing

FUNCTION: AX = 2h
Description: Decrements the mouse cursor display counter.

Returns : Nothing

FUNCTION: AX = 3h
Description: Returns the current mouse position and button status.

Returns : BX = Buttons status:
Bit 0: Left Button
Bit 1: Right Button
Bit 2: Center Button
CX = Horizontal Coordinate
DX = Vertical Coordinate

FUNCTION: AX = 4h
Description: Moves the mouse cursor to a certain position on the

screen.
Call with : CX = Horizontal Coordinate
DX = Vertical Coordinate

Returns : Nothing

FUNCTION: AX = 5h
Description: Reports on the status and numbers of presses for a
button.
Call with : BX = Button to Check
= Left Button
Right Button
= Center Button
Returns : AX = Button Status
Bit 0 = Left Button
Bit 1 Right Button
Bit 2 = Center Button
BX = Button Press Counter
Horizontal Coordinate of Last Button Press
= Vertical Coordinate of Last Button Press

1

0
1
2

=Ne¢]
<X
[}

FUNCTION: AX = 6h
Description: Gets the button release information.

Call With : BX = Button to Query
Left Button
Right Button
Center Button
Button Status{l if pressed)
Bit 0 = Left Button
Right Button
Bit 2 = Center Button
BX = Button Release counter
= Horizontal Coordinate of last button release
DX = Vertical Coordinate of last button release

w ionn

Returns :

joe)
-
P

1
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FUNCTION: AX = 7h
Description: Sets the horizontal limits for the mouse cursor.

Calls wWith : CX Minimum horizontal mouse coordinate.
DX Maximum horizontal mouse coordinate.

[l

FUNCTION: AX = 8h
Description: Sets the vertical limits for the mouse cursor.

Call With : CX = Minimum vertical mouse coordinate.
DX = Maximum vertical mouse coordinate.
Returns : Nothing

FUNCTION: AX = Sh
Description: Defines the shape of the graphics mode cursor.

Call with : BX = Hoorizontal hot spot offset

CX = Vertical hot spot offset

ES = Segment of buffer containing cursor mask

DX = Offset of buffer containing cusror mask
Returns : Nothing

FUNCTION: AX = 0OAh
Description: Definesthe shape of the text mode cursor

Call with : BX = Cursor Type
0 = Software Cursor
1l = Hardware cursor
if BX = 0 then
CX = Screen Mask value

DX Cursor Mask Value
else
CX = Starting Scan Line For Cursor
DX = Ending Scan Line For Cursor

FUNCTION: AX = 0Bh
Description: Returns the net mouse movement since the last call

to this function(or since the mouse was initialized).
Returns : CX = Horigontal mouse movement (ip Mickeys)
DX = Vertical mouse movement(in Mickeys)

FUNCTION: AX = OCh
Description: Sets the user defined mouse handler.

Call with : CX = Event Mask

If set

Mouse Cursor Movement
Left Button Pressed
Left Button Released
Right Button Pressed
Right Button Released
Center Button Pressed
Center Button Released

o

AT WN O
(o]

1

ES Segment of your mouse handler code
DX Offset of your mouse handler code
Returns : AX = Event Mask

BX = Button Status(l if pressed)

Bit 0 = Left Button

Bit 1 Right Button

Bit 2 = Center Button

CX = Horizontal Coordinate

DX = Vertical Coordinate
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————————— N- A~ == e e
INT 7A - Novell NetWare - LOW-LEVEL API - Notes
Note: this 1nterrupt is used for IPX/SPX access in NetWare versions through

2.0a; in later versions, you should use INT 2F/AX=7A00h to get an
entry point even though INT 7A still exists. For both INT 7A and
the FAR entry point, BX contains the function number; IPX is
sometimes called internally with BX bit 15 set, which causes the
handler to bypass some initial checks and an optional call to the
IPX Windows support handler set with INT 2F/AX=7AFFh/BX=0000h

(see #1514)
SeeAlso: INT 2F/AX=7A00h, INT 64"Novell”,INT 7A/BX=0000h

———————— N-7A--~-BX0000-~=mmm e
INT 7A - Novell NetWare - IPX Driver - OPEN SOCKET
BX = 0000h
AL = socket longevity
00h open until close or terminate
FFh open until close
DX = socket number (high byte in DL)
0000h dynamic allocation
else socket to open (see #2212)
Return: AL = return code
00h success
DX = socket number
FEh socket table full
FFh socket already open
TSRs which need to use sockets should set AL to FFh, non-resident
programs should normally use AL=00h
IPX can be configured to support up to 150 open sockets on a
workstation, and defaults to 20
this function is supported by Advanced NetWare 1.02+
SeeAlso: INT 7A/BX=0001lh,INT 7A/BX=0004h, INT 7A/BX=0023h

Notes:

(Table 2212)
Values for IPX socket number: .
0451h File Service (NetWare Core Protocol)
0452h Service Advertising Protocol
0453h Routing Information Packet
0455h NetBlOS Packet
0456h diagnostics
0457h server serial numbers (labeled "Copy Protection" by Lanalyzer)
4000h=7FFFh used for dynamic allocation
4444h Brightwork Development's Siteliock server
5555h Brightwork Development's SiteLock client (workstation)
8000h-FFFFh assigned by Novell
Note: SiteLock is an application metering product using IPX to communicate
between the application and the license server

% -
.

———————— N-TA-=-=BX0001-——-mommmm-bof i ni
INT 7A - Novell NetWare - IPX Drl\‘ - CLOSE SOCKET
BX = 0001h '{ L
DX = socket number (hlgh ‘e in DL)

Notes: also cancels events set any Event Control Blocks for the socket
the program must close all open sockets before terminating
this function is supported by Advanced NetWare 1.02+

SeeAlso: BX=0000h

———————— N-7A----BX0002~==————cmmmr e
INT 7A - Novell NetWare -~ IPX Driver - GET LOCAL TARGET
= 0002h
ES:SI -> target internetwork address (see INT 7A/BX=000Bh)
ES:DI -> 6-byte buffer for local target
Return: AL = return code .
00h success
CX = expected one-way transfer time (clock ticks) for a 576-byte
packet
ES:DI -> local target
FAh unsuccessful (no path to destination)
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Notes: the internetwork address consists of a 4-byte network address followed
by a 6-byte node address. The local target is only a 6-byte node
address. 1If the target is in the same network, the local target is
just the node address of target; otherwise, the local target is the
node address of the bridge that leads to the target.

this function may be called from inside IPX and AES Event Service
Routines, but not from other interrupt handlers
this function is supported by Advanced NetWare 1.02+
SeeAlso: BX=0005h

———————— N=TA----BX0003—=———m oo
INT 7A =~ Novell NetWare - IPX Driver -~ SEND PACKET
BX = 0003h
ES:SI -> Event Control Block (see #2213,#2214)
Notes: returns immediately; IPX attempts to send the packet in the background
this function is supported by Advanced NetWare 1.02+
this function is nearly identical to BX=000Fh, except that it always
copies the source address into the IPX header assumed to be at the
beginning of the first fragment
SeeAlso: BX=0004h, BX=000Fh, INT 21/AH=EEh"Novell"

Format of IPX Event Control Block:
Offset Size Description (Table 2213)
00h DWORD Link :
04h DWORD ~-> Event Service Routine (00000000h if none)
08h BYTE in use flag (see #2215)
0%9h BYTE completion code (see #2216)
OAh WORD (big-endian) socket number (see INT 7A/BX=0000h)
0Ch 4 BYTEs IPX workspace
10h 12 BYTEs driver workspace
1Ch 6 BYTEs immediate local node address
22h WORD fragment count
24h var fragment descriptors
Offset Size Description
00h DWORD -> fragment data
04h WORD size of fragment in bytes.

Notes: ESR is a far procedure that is called when the ECB has been handled.
On call, the in use flag is zero if the ECB has been handled,
non-zero otherwise. If the flag is zero, the completion code holds
the result of the event.

the first fragment should start with an IPX header
all fragments are concatenated and sent in one piece
node address FFh FFh FFh FFh FFh FFh broadcasts to all nodes

Format of AES-ECB:
Offset Size Description (Table 2214)
00h DWORD Link
04h DWORD ESR address
08h BYTE in use flag (see #2215)
0Sh 5 BYTEs AES workspace

(Table 2215)
Values for ECB in use flag:
00h available
EOh AES temporary
Féh \ special IPX/SPX processing for v3.02+

F7h /

F8h IPX in critical section
FSh SPX listening

FAh processing

FBh holding

FCh AES waiting

FDh AES couting down delay time
FEh awaiting packet reception
FFh sending packet

(Table 2216)
Values for ECB completion code:

00h success
ECh remote terminated connection without acknowledging packet
EDh abnormal connection termination

EEh invalid connection ID
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EFh SPX connection table full

FSh event should not be cancelled

FAh cannot establish connection with specified destination
FCh cancelled

FDh malformed packet

FEh packet undeliverable

FFh physical error

(Table 2217}

Values event Service Routine is called with:
AL = caller's identity (00h = AES, FFh = IPX)
ES:81 -> event control block
interrupts disabled

Format of IPX header:

Offset Size Description (Table 2218)
00h WORD (big-endian) checksum
02h WORD (pig-endian) length in bytes of total packet
04h BYTE transport control

05h BYTE packet type (see #2219)

06h 10 BYTEs destination internetwork address
10h WORD (big-endian) destination socket
12h 10 BYTEs source internetwork address

1ch WORD (big-endian) source socket

(Table 2219)
Values for IPX packet type:
00h unknown packet type
01lh routing information packet
02h echo packet
03h error packet
C4h packet exchange packet (always use this one)
05h SPX packet
1l1ih NetWare Core Protocol
1l4h Propagated Packet (for NetWare), NetBIOS name packet
15h~-1Eh experimental protocols
Note: undocumented packet type 14h will cross up to 16 networks deep in
all directions; as Aaron Martin of Origin Systems discovered, the
first 64 bytes of the IPX data in such packets should be considered
reserved, as IPX places the traversed server nodes there. P

Format of Service Advertising Protocol Service Query Packet:

Offset Size Description (Table 2220)
00h 30 BYTEs IPX header
1Eh WORD (big-endian) query type
0001h general find service
0003h find nearest server
20h WORD (big-endian) server type (see INT 21/AH=E3h"NetWare")
Format of Service Advertising Protocol Server Identification Packet:
Offset Size Description (Table 2221)
00h 30 BYTEs IPX header
1Eh WORD (big~endian) response type

0002h general service
0004h nearest service
20h 64N BYTEs server entries (1-7) (see #2222)

Format of SAP server entry:
Offset Size Description (Table 2222) '
00h WORD {(big-endian) server type (see INT 21/AH=E3h"NetWare")
02h 48 BYTEs ASCIZ server name
32h 2 WORDs {(big-endian) network number
34h 3 WORDs (big-endian) node number
3ch WORD (big-endian) socket number
3Eh WORD (big-endian) number of hops between caller and server

Format of IPX Routing Information packet:
Ooffset Size Description (Table 2223)

00h 30 BYTEs IPX header

1Eh WORD operation (0001h request, 0002h response)
20h 8N BYTEs network entries (1-50) (see #2224)
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Format of RIP network entry:

Offset Size Description (Table 2224)
00h DWORD network number (FFFFFFFFh = general request)
04h WORD (response) number of hops

06h WORD (response) number of clock ticks to reach destination
———————— N-7A-~=-BX0004~—===mmmmmmm e
INT 7A - Novell NetWare - IPX Driver - LISTEN FOR PACKET

BX = 0004h

ES:SI -> Event Control Block (see BX=0003h)
Return: AL = status
00h successful
FFh no listening socket for packet
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Desc: this function provides IPX with an ECB for receiving an IPX packet, but

does not wait for a packet to arrive

Notes: the application must open a socket and initialize the ECB's ESR
address, socket number, fragment count, and fragment descriptor

fields before invoking this function

there is no limit on the number of ECBs which may simultaneously be

listening on a socket
this function is supported by Advanced NetWare 1.02+

SeeAlso: BX=0000h,BX=0003h

———————— N-7A----BX0005~=m—mmm e m e e
INT 7A - Novell NetWare - IPX Driver - SCHEDULE IPX EVENT

BX = 0005h

AX = delay time in clock ticks

ES:SI -> Event Control Block (see BX=0003h)
Note: this function is supported by Advanced NetWare 1.02+
SeeAlso: BX=0006h,BX=0007h, BX=0008h

-------- N-T7A-==~BX0006=—mmmmmmmmm e
INT 7A - Novell NetWare - IPX Driver -~ CANCEL EVENT

BX = 0006h
ES:SI -> Event Control Block (see BX=0003h)

Return: AL = return code (see #2225)

Notes: cannot cancel packets which the node's driver has already sent

this function is supported by Advanced NetWare 1..02+
SeeAlso: BX=0005h

(Table 2225)
Values for IPX return code:
00h success
FSh event in use
FCh event cancelled
FFh unsuccessful, event not in use, or unrecognized ECB flag

———————— N-7A----BX0007--———=~—~ e mmm e
INT 7A - Novell NetWare - IPX Driver - SCHEDULE SPECIAL EVENT
BX = 0007h
AX = delay time
ES:S8I -> Event Control Block (see BX=0003h)
Note: this function is supported by Advanced NetWare 1.02+
SeeAlso: BX=0006h

———————— N-7A----BX0008~~ e mm e

INT 7A - Novell NetWare ~ IPX Driver - GET INTERVAIL MARKER
BX = 0008h

Return: AX = interval marker in clock ticks

Notes: may be used to measure the time elapsed between two events, up to one

hour
this function is supported by Advanced NetWare 1.02+

SeeAlso: BX=0005h

———————— N-7A----BX0009-~———mmre e m e
INT 7A - Novell NetWare - IPX Driver - GET INTERNETWORK ADDRESS
BX = 000%h
ES:SI -> buffer for own internetwork address (see #2226)
Return: ES:SI buffer filled
SI destroyed
Note: this function is supported by Advanced NetWare 1.02+
SeeAlso: BX=0002h, BX=000Bh
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Format of IPX internetwork address:
Offset Size Description (Table 2226}
00h 4 BYTEs (big-endian) network number
04h 6 BYTEs (big-endian) node number within network

———————— N-7TA--—-BX000A-—-—=~—— e e e
INT 7A - Novell NetWare - IPX Driver - RELINQUISH CONTROL
BX = 000Ah
Desc: this call indicates that the application is idle and permits the IPX
driver to do some work
Note: this function is supported by Advanced NetWare 1.02+
SeeAlso: INT 15/AX=1000h, INT 21/AH=8%h, INT 2F/AX=1680h

———————— N-7A~-==-BX000B-======mm e m e
INT 7A - Novell NetWare - IPX Driver -~ DISCONNECT FROM TARGET

BX = 000Bh

ES:SI -> internetwork address (see #2227)
Notes: this function permits the network software on the remote machine to

remove any virtual connection with the calling machine

only use in point-to-point networks

should never be called from within an Event Service Routine

this function is supported by Advanced NetWare 1.02+

SeeAlso: BX=0002h,BX=000Sh

Format of IPX internetwork address:

Offset Size Description (Table 2227)
00h 4 BYTEs {(big-endian) destination network
04h 6 BYTEs (big-endian) destination node
0Ah 2 BYTEs (big-endian) destination socket

———————— N=7TA~===BX000C-=~==rom e e e
INT 7A U - Novell NetWare - IPX Driver - internal - INITIALIZE NETWORK ADDRESS
BX = 000Ch

CX:DX = global network address (see INT 7A/BX=0002h)
ES:DI -> "OSINCRITICALSECTION" flag
DS:SI -> current mode for socket
Note: the address cannot be changed once it has been initialized

SeeAlso: INT 7A/BX=0024h

———————— N-TA-==~BXO00D=mowmm e e ————
INT 7A U - Novell NetWare - IPX Driver - internal - IPX GET PACKET SIZE
BX = 000Dh

Return: AX = maximum packet size
CX = retry count
SeeAlso: BX=001Ah

———————— N-7A-~~-BX000E~~=—=—=— e — e
INT 7A U - Novell NetWare - IPX Driver - internal - TERMINATE SOCKETS
BX = QOOEh

Return: nothing
Notes: this function terminates all sockets opened with the current mode; this

may be intended for future enhancements as the socket mode never

changes in v2.15
called by the NetWare shell if a program terminates

———————— N-TA----BX0O0F~—-———c= = m oo mm e~
INT 7A - Novell NetWare - IPX Driver - INTERNAL - SEND PACKET

BX = 000Fh

ES:SI -> Event Control Block (see BX=0003h)
Note: nearly identical to function 0003h, but does not copy address into

the first fragment, and bypasses normal error checking
SeeAlso: BX=0003h
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MANUIN A, - IPX.H

#include <dos.h>

void (far *ipxspx) (void);
REGS regs:;

SREGS sregs;

struct ECBFragment

{
void far *addr;
unsigned int size;

}:

struct NetAddr
{

unsigned char network[4]:;
unsigned char node[6];

}:

struct NetlInfo

{
NetAddr addr;
unsigned int socket;

}:

struct ECB /* 60 bytes long */
{

void far *linkadd; /* link address */
void (far *ESRaddress) ():/* default should set to null */
unsigned char inuseflag:;
char completioncode; /* be 0 on success */
unsigned int socket;
char IPXworkspace[4];
char driverworkspace([l1l2];
char immediateaddress[6];
_unsigned int fragmentcount;
ECBFragment fragdesc{4];
}:

struct IPXHeader /* 30 bytes long */
{
int checksum;
unsigned int length;
char txcontrol; /* transport control */
char packettype;
NetInfo dest;
NetInfo src;

int IPXInitial (void)

regs.x.ax = 0x7a00;

int86x(0x2f, &regs,&regs, &sregs);

if (regs.h.al != Oxff) return 0;

ipxspx = (void far(*)()) MK _FP(sregs.es, regs.x.di);
regs.x.bx=0x0010;

regs.h.al=0x00;

int86(0x7a, &regs, &regs);

if (regs.h.al == 0x00) return 1;

return 2;



unsigned int IPXOpensocket (unsigned int sock)
{

unsigned int a;

char succ;

regs.x.bx=0x0000;

regs.h.al=0x00;

regs.x.dx=sock;

int86 (0x7a, &regs, &regs);

a=regs.x.dx; /* Get socket number */

succ=regs.h.al;

if (succ==0) return a;

else return 0;

}

void IPXSendpacket (ECB far *ecbs)

{
regs.x.bx=0x0003;
sregs.es=FP_SEG(ecbs);
regs.x.si=FP_ OFF (ecbs);
int86x (0x7a, &regs, &redgs, &sregs);

}

char IPXListenforpacket (ECB far *ecbr)
{
int a:
sregs.es=FP_SEG(ecbr);
regs.x.si=FP_QFF(ecbr);
regs.x.bx=0x0004;
int86x(0x7a, &regs, &regs, &sregs);
a=regs.h.al;
if (a==0) return 1; else return 0;

}

char IPXCancelevent (ECB far *ecbr)

{
char a;
regs.x.bx=0x0006;
sregs.es=FP_SEG(ecbr);
regs.x.si=FP_OFF(ecbr);
int86x(0x7a, &regs, &regs, &sregs);
a=regs.h.al;
return a;

}

struct NetAddr IPXGetinternetworkaddress(void)
{
NetAddr tmp;
regs.x.bx=0x0009;
regs.x.si=FP_OFF((void far *) &tmp);
sregs.es=FP_SEG((void far *) &tmp) ;
int86x(0x7a, &regs, &regs, &sregs);
return tmp;
}

void IPXClosesocket (unsigned int socket)
{

regs.x.bx=0x0001;

regs.x.dx=socket;

int86(0x7a, &regs, &regs);
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void IPXRelinquish(void)
{

regs.x.bx=0x000a;
int86(0x7a, &regs, &regs);
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MANUIN 4. - IPXCLAS4.H

#include <mem.h>
#include <alloc.h>
#include <time.h>
#include <string.h>
#include "misc.h"
#include "ipx.h"
#define MAXRECVECB 20
#idefine MAXSENDECB 10
#define MAXDATASIZE 1024
#define RECVSOCK 0x4040
fidefine SIGSOCK 0x4242
#define SENDSOCK 0x4343
#define SIZEOFPACK 256

#define MAXCX 20 /* concurrent connection : unusable */

fdefine TIMEOUT 2 /* timeout in second */
#define SIGTIMEOUT 5 /* signalling timeout */
#define USERNAMELONG 10

typedef struct Datapack

{
IPXHeader header;
unsigned long id;
char data[SIZEOFPACK];

}i

typedef struct Sigpack
{
IPXHeader header;
unsigned long sig;
char localusername [USERNAMELONG] ;
char remoteusername [USERNAMELONG] ;

}:

enum signaldefine {
NONE, REQCONN, ACCEPTCONN, CONFIRMCONN, DISCONN,
FINDUSER, FINDUSERACK

}:

enum statusdefine {
AVAIL, WAITING, CONNECTING, WAITFORCONFIRM,
CONNECTED, DISCONNECTING, DISCONNECTED, FINDING,
WAITFORUSERCONFIRM

}i

enum ecbstatusdefine {
FREE, INUSE, DATAREADY
}s

NetAddr NULLADDR;

class IPX .
{
private:
ECB ecbrecv[MAXRECVECB]:;
int ecbrecvstat[MAXRECVECB] ;
Datapack ecbrecvbuffer[MAXRECVECB];

ECB ecbsend{MAXSENDECB];
int ecbsendstat [MAXSENDECB] ;
Datapack ecbsendbuffer [MAXSENDECB];

DISCONNACK,

FOUNDUSER,
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time_t sendtime[MAXSENDECB];

ECB ecbrecvsig; /* signal receiving ECB */

Sigpack ecbrecvsigbuffer;

ECB ecbsendsig;

Sigpack ecbsendsighuffer;

NetAddr addrlist[MAXCX+1l]:;

int netstat[MAXCX]; /* status of connection */
Sigpack sigbuffer; /* signal buffer */

NetAddr sigaddr; /* address of signal source */

int con; /* use for count number of connection */

int countecbr; /* use for count ECBs for receiving */
int countecbs; /* use for count ECBs for sending */
int recvsocket; /* receive socket number */

int sigsocket; /* receive signal socket number */
NetAddr localaddr; /* local internetwork address */
void requestconnect(int cxno);

void sendblock(int cxno, int ecbno, char far *buffer, unsigned

size);
void makewait (int i);
void makewaitsig();
void rewait (int i):;
int seekdata(int cxno, unsigned long *minimum);
int seekfreeslot (int ecbstatl]):;
int seekecbbypackno(int cxno, unsigned long int packno);
void clearecbhs(void);
void resend(int i); /* resend packet */
void checktimeout (void); /* check n resend timeout packet */
unsigned long acktable[MAXSENDECB];
int acktablesize;
void addtotable(unsigned long ackno);
int delfromtable(unsigned long ackno):;
void sorttable(void);
void cleartable(void);
NetAddr useraddr, remoteaddr;
unsigned long lastsendno[MAXCX]; /* last seqgno that sent */
unsigned long lastackno[MAXCX]; /* last seqno that acked
correctly (from remote) */
unsigned long lastgetno[MAXCX]:;
/* last packet’s seqno that got by getdata */
public:

)2

IPX();

void endIPX():;

void waiting();

int connect (NetAddr dest):;

void finduser(const char *name):;

void changeusername (const char *name);
int accept (NetAddr dest):;

NetAddr checkincomingreqg():

int disconnect(int cxno):;

int senddata(int cxno, char far *buffer, unsigned int size);
int abletosend(int cxno);

int getdata(int cxno, char far *buffer);
int checkdata(int cxno):

void alwayscall();

int getstat{int cxno):

NetAddr getuseraddr();

int sendsignal (int cxno, int sig);
NetAddr getremoteaddr();
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IPX::IPX() /* Constructor */

{

int i;
acktablesize=0;
memset (&acktable, 0XxFF, MAXSENDECB*sizeof (int));
memset (&addrlist [MAXCX], OxFF,sizeof (NetAddr)):
for(i=0;i<MAXCX;i++)
{
lastsendno[i]=0; lastackno[i]=0;
lastgetno[i]=0; netstat[i]=AVAIL;
}
con=0; countecbr=0; countecbs=0;
if (IPXInitial()==0) myexit (INITERR) ;
recvsocket=IPXOpensocket (RECVSOCK) ;
sigsocket=IPXOpensocket (SIGSOCK) ;
IPXOpensocket (SENDSOCK) ;
if ((recvsocket==
localaddr=IPXGetinternetworkaddress () ;

for (i=0;i<MAXSENDECB;i++)

{
ecbsend(i] . ESRaddress=NULL;
ecbsend[i].linkadd=NULL;
ecbsend[i] .socket=SENDSOCK;
ecbsend[i] . fragmentcount=3;

0)[1{sigsocket==0)) myexit (SOCKERR) ;
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}

ecbsend(i].

ecbsend[i]
ecbsend(i]
ecbsend[i]
ecbsend[i}
ecbsend[i]

ecbsend[i].

fragdesc[0] .addr=(void far *)
& (ecbsendbuffer([i]}.header);

.fragdesc[0]
.fragdesc[l].
.fragdesc[l])
.fragdesc{2].
.fragdesc(2]

.size=sizeof (IPXHeader) ;

addr=(void far *) &(ecbsendbuffer([i].id);

.size=sizeof (unsigned long):;

addr=(void far *) ecbsendbuffer{i].data;

.s1ze=SI1ZEOFPACK; '

completioncode=1;

ecbsendbuffer[i] .header.src.addr=localaddr;
ecbsendbuffer{i] .header.src.socket=SENDSOCK;
ecbsendbuffer{i] .header.dest.socket=RECVSOCK;
ecbsendbuffer[i] .header.packettype=4;
ecbsendstat[i]=FREE;

for (i=0; 1<MAXRECVECB;i++)

{

ecbrecvi]
ecbrecv[i]
ecbrecv([i]
ecbrecv[i]

ecbrecv([i].

& (ecbrecvbuffer(i]

}

ecbrecv[i].

.ESRaddress=NULL;
.linkadd=NULL;

.socket=RECVSOCK;
. fragmentcount=3;

fragdesc[0] .addr=(void far *)

.header);

fragdesc[O]}size=sizeof(IPXHeader);
fragdesc[l]'addr=(void far *) &{ecbrecvbuffer{i].id):;

ecbrecv(i].
ecbrecv[i].fragdesc[l]151ze =sizeof (unsigned long);
ecbrecv[i].fragdesc([2] faddr=(void far *) ecbrecvbuffer[ll data;
ecbrecv[i] . fragdesc[2].s5ize=SIZEQOFPACK;

ecbrecvi(i].

completioncode=1;
ecbrecvstat[i]=FREE;

ecbrecvsig.ESRaddress=NULL;
ecbrecvsig.linkadd=NULL;
ecbrecvsig.socket=SIGSOCK;
ecbrecvsig.fragmentcount=4;

ecbrecvsig. fragdesc[0] .addr=(void far *) &(echrecvsigbuffer.header);

ecbrecvsig.fragdesc[0].size=sizeof (IPXHeader) ;

ecbrecvsig.fragdesc[l].addr=(void far *) &{ecbrecvsigbuffer.sigqg):;
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ecbrecvsig. fragdesc(l].size=sizeof (unsigned long);

ecbrecvsig. fragdesc{2}.addr=(void far *)
ecbrecvsigbuffer.localusername;

ecbrecvsig. fragdesc([2] . size=USERNAMELONG;

ecbrecvsig. fragdesc(3).addr=(void far *)
ecbrecvsigbuffer.remoteusername;

ecbrecvsig.fragdesc([3].size=USERNAMELONG;

ecbrecvsig.completioncode=1;

ecbsendsig.inuseflag=0;
ecbsendsig.completioncode=0;
ecbsendsigbuffer.localusername[0]="\0";
ecbsendsigbuffer.remoteusername[0]="\0"';
ecbrecvsig.inuseflag=0;

makewaitsig():
memcpy { (char *) &NULLADDR,"0000000000",10);

sigbuffer.sig=NONE;
}

void IPX::endIPX()

{
sendsignal (0, DISCONN) ;

IPXClosesocket (RECVSOCK) ;
IPXClosesocket (SIGSOCK) ;
IPXClosesocket (SENDSOCK) ;

}

NetAddr IPX::getuseraddr()
{

}

NetAddr IPX::getremoteaddr ()
{

}

void IPX::finduser (const char *name)

{

return useraddr;

return remoteaddr;

strcpy (ecbsendsigbuffer. remoteusername, name) ;

sendsignal (MAXCX, FINDUSER) ;
IPXCancelevent (&ecbrecvsig) ;
IPXListenforpacket (&ecbrecvsig) ;

}

void IPX::changeusername (const char *name)

{
}

int IPX::abletosend{int cxno)
(

strcpy(ecbsendsigbuffer.localusername, name) ;

if ((countecbhs<MAXSENDECB) && (netstat[cxno]==CONNECTED)
&& (lastsendno[cxno]-lastackno[cxno) <MAXRECVECB)) return 1;

else return 0;

}

void IPX::checktimeout (void)
{
static time_t now;
now=time (NULL) ;
for(int i=0;i<MAXSENDECB;i++)

{
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if ((now-sendtime[i]>TIMEQUT) && (ecbsendstat[i]==INUSE)
&& (ecbsend[i] .completioncode==0))

{
}

resend(i);

}

NetAddr IPX::checkincomingreq()

{
if (sigbuffer.sig==REQCONN) return sigaddr;

else return NULLADDR;
}

int IPX::seekfreeslot(int ecbstat|[])
{
int i=0, ret=-1;
while (1<MAXSENDECB)
{
if (ecbstat[i]==FREE)
{
ret=i;
i=MAXSENDECB+10;
}
i++;
}
return ret;

}

void IPX::makewait (int i)

{
IPXCancelevent ((ECB far *) &ecbrecv[i]):;
ecbrecvstat[i]=INUSE;
IPXListenforpacket ((ECB far *) &ecbrecv[i]):;
IPXRelinquish();

}

void IPX::rewait (int i)

{
IPXCancelevent ( (ECB far *) &ecbrecv[i]):
ecbrecvstat [i]=INUSE;
IPXListenforpacket((ECB far *) &ecbrecv(i]):;
IPXRelinquish():;

}

void IPX::makewaitsig()

{
IPXCancelevent ( (ECB far *) &ecbrecvsigq);
IPXListenforpacket ((ECB far *) &ecbrecvsig);
IPXRelinquish();

int IPX::connect (NetAddr dest)
{
if (con>=MAXCX) return O0;
else {
addrlist{con]=dest;
sendsignal (con, REQCONN) ;
netstat{con)=CONNECTING;
con++;
return 1;
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void IPX::waiting()
{

}

int IPX::accept(NetAddr dest)
(

netstat [0]=WAITING;

if (con>=MAXCX) return 0;

else {
addrlist[con]=dest;
sendsignal (con, ACCEPTCONN) ;
netstat[con] =WAITFORCONFIRM;
con++;
return 1;

}

void IPX::alwayscall (void)
{
int i=0;
IPXRelinquish();
if (sigbuffer.sig==FINDUSER)

{
if (strcmp(sigbuffer.remoteusername,
ecbsendsigbuffer.localusername)==0)

{

}
sigbuffer.sig=NONE;

sendsignal (MAXCX, FINDUSERACK) ;

}
if (sigbuffer.sig==FINDUSERACK)

{
if (strcmp(sigbuffer.localusername,
ecbsendsigbuffer.remoteusername)==0)

{
netstat{i]=FOUNDUSER;
useraddr=sigaddr;

}

sigbuffer.sig=NONE;

)

switch (netstat{i]) {
case DISCONNECTED :
case WAITING : if (sigbuffer.sig==REQCONN)

{
netstat[i]=WAITFORUSERCONFIRM;

remoteaddr=sigaddr;
)
sigbuffer.sig=NONE;
break;

case CONNECTING :
// if {((memcmp (&sigaddr, &addrlist([i]},sizeof{sigaddr))==0)

if ((sigbuffer.sig==ACCEPTCONN)) /* if remote accept
connect */

{
sendsignal (i, CONFIRMCONN); /* confirm connect to

remote */
netstat [1i]=CONNECTED;
addrlist[i]=sigaddr;
for(i=0; i<MAXRECVECB;i++)
{
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makewait (i); /* make ecbrecv, listen for packet
*/
}

} .
sigbuffer.sig=NONE;

break:;

case WAITFORCONFIRM :
if (sigbuffer.sig==CONFIRMCONN)

{
netstat [i]=CONNECTED;
for (i=0; i<MAXRECVECB; i++)

{

makewait (i); /*make ecbrecv listenforpacket */
ecbrecvstat[i]=INUSE;
}

}
sigbuffer.sig=NONE;

break;

case CONNECTED :
if ((memcmp (&sigaddr, &addrlist{i],sizeof (sigaddr))==0)

if ((sigbuffer.sig==DISCONN))

{
sendsignal (i, DISCONNACK) ;

netstat[i])=DISCONNECTED;
sigbuffer.sig=NONE;

}
break;

case DISCONNECTING :
if ((memcmp(&sigaddr, &addrlist[i],sizeof(sigaddr))==0)

1f ((sigbuffer.sig==DISCONNACK))

{
netstat [1]=DISCONNECTED;

sigbuffer.sig=NONE;
}

break;
)

if (ecbrecvsig.inuseflag==0)

{
if (_fmemcmp( &ecbrecvsigbuffer.header.src.addr, &localaddr,
sizeof (localaddr) )==0)
makewaitsig();
else

{
if (sigbuffer.sig==NONE)

{
‘'sigaddr=ecbrecvsigbuffer.header.src.addr;

sigbuffer=ecbrecvsigbuffer;
makewaitsig();

}

if (netstat[0]==CONNECTED)
{

clearecbs(); /*clear ECB use for sending that already have ack */
checktimeout (); /* check timeout packet and resend */



int IPX::getstat (int cxno)

{
| return netstat[cxno];

}

int IPX::disconnect{int cxno)
3
{
sendsignal (cxno, DISCONN) ;
for(int i=cxno; i<=con-2; i++)
addrlist[i]=addrlist[i+1];
J con~~;
netstat[cxno]}=DISCONNECTING;
return 1;

}

" int IPX::senddata(int cxno, char far *buffer, unsigned int size)
3
{

if (abletosend(cxno))

{
b int i:
clearecbs();
if ((i=seekfreeslot{ecbsendstat))<0) return 0;
sendblock(cxno, i, buffer, size);
ecbsendstat [i]=INUSE;
sendtime [i]=time (NULL); /* keep time */
i countecbs++;

return 1; /* sending success */
} else return 0; /* ecb full */

¢
i void IPX::clearecbs() /* use to clear ecbsend that already receive

acknowledge */
{

By

int sendidx;
for(int cxno=0;cxno<con;cxno++)

' {
for(int sendidx=0;sendidx<MAXSENDECB;sendidx++)

{

if((ecbsendstat[sendidx]==lNUSE)&&(ecbsend[sendidx].inuseflag==0))
/* if finished send */
{
if (ecbsend[sendidx].completioncode==0)
/* if send success */
{
if (ecbsendbuffer[sendidx].id>lastackno[cxnol)
addtotable (ecbsendbuffer[sendidx].id);
ecbsendstat[sendidx]=FREE;
‘countecbs--;
}
else

{

printf("resend");
resend (sendidx) ;

)
}
] sorttable();
while (acktablesize>0)
d {
! if (acktable[0)==lastackno[0]+1)

{
. delfromtable (acktable[0]});
lastackno[0]++;



}

else break;

}

void IPX::resend(int i)

{

IPXCancelevent (&ecbsend
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ecbsend[i] .completioncode=1;

sendtime[i]=time (NULL);

ecbsend[i].socket=SENDSOCK;
IPXSendpacket ((ECB far *)&(ecbsend[i]l)};

IPXRelinquish{();

int IPX::sendsignal(int cxno, int signo)

time t lastmoment;

while ((volatile) ecbsendsig.inuseflag!=0); /*wait for lastsendsig */
ecbsendsigbuffer.header.dest.addr=addrlist[cxno];
ecbsendsigbuffer.header.dest.socket=8IGSOCK;
ecbsendsigbuffer.header.src.addr=localaddr;
ecbsendsigbuffer.header.packettype=4;
ecbsendsigbuffer.sig=signo;

ecbsendsig.socket=SENDSOCK;

memcpy (ecbsendsig.immediateaddress,addrlist[cxnol .node, 6);
ecbsendsig.ESRaddress=NULL;

ecbsendsig.linkadd=NULL;

ecbsendsig. fragmentcount=4;

ecbsendsig. fragdesc[0].
ecbsendsig.fragdesc[0].
ecbsendsig. fragdesc[l].
ecbsendsig. fragdesc[l].
ecbsendsig. fragdesc[2].

addr=(void far *) &(ecbsendsigbuffer.header);
size=sizeof (IPXHeader);

addr={(void far *) &(ecbsendsigbuffer.sig);
size=sizeof (unsigned long):;

addr=(void far *)

ecbsendsigbuffer.localusername;

ecbsendsig.fragdesc[2].

. ecbsendsig.fragdesc(3].

s1ze=USERNAMELONG;
addr=(void far *)

ecbsendsigbuffer.remoteusername;

ecbsendsig. fragdesc[3].

size=USERNAMELONG;

ecbsendsig.completioncode=1;

lastmoment=time (NULL) ;

while ((volatile) ecbsendsig.completioncode!=0)

{

IPXCancelevent (&ecbsendsig) ;

IPXSendpacket {&ecbsendsig);

while ((volatile) ecbsendsig.inuseflag!=0);

if ((time (NULL)-lastmoment)>SIGTIMEOUT) printf("SigTimeout”);

}

return 1;

}

int IPX::seekdata(int cxno, unsigned long *minimum)

{

int min=-1:;

*minimum=0xFFFFFFFFL; /* set minimum to be a large value */
for({int i=0;i<MAXRECVECB;i++)

{
if

((ecbrecv([i].inuseflag==0x00) && (ecbrecv[i].completioncode==0x00))
// && (_fmemcmp ( (char far *) &(*(IPXHeader far
*) (ecbrecv[i].fragdesc[0].addr)) .src.addr, (char far *)&{addrlist{cxno]),

sizeof (NetAddr) )==0))
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{
if (*minimum>* ((unsigned long far
*) (ecbrecv{i] .fragdesc[l].addr}))
{
*minimum=* ( (unsigned long far
*) (ecbrecv[i] .fragdesc{l] .addr));
min=i;
}
}
}

return min; /* if no packet, -1 will be returned */

int IPX::getdata(int cxno, char far *buffer)

static unsigned long 1;
static int i;
static unsigned packlen,t;
static IPXHeader far *hd;
if (netstat({cxno] !=CONNECTED) return 0;
/* get idno of packet that have lowest idno */
/* return 0 if no packet in buffer */
if ((i=seekdata(cxno, &l))<0) return 0;
while ((l<=lastgetno[cxno])&&(i>=0))
{
rewait (i) ;
i=seekdata (cxno, &l);
}
if (i>MAXRECVECB) myexit (PACKETSOBIG) ;
if(l==lastgetno[cxno]+1)
{
hd=(IPXHeader far *) (ecbrecv[i].fragdesc[0).addr);
t=hd~>length;
swab ( (char *)&t, (char *)&packlen, 2);
_fmemcpy (buffer, ecbrecv[i].fragdesc[2].addr, packlen-
sizeof (IPXHeader)~-sizeof (long));
rewait (i)
lastgetno[cxno] ++;

return 1;
} else return C; /* in case packet loss and waiting for new one */

void IPX::sendblock(int cxno, int ecbno, char far *buffer, unsigned size)
{
if (size>SIZEOFPACK) myexit (PACKETSOBIG);
IPXCancelevent (&ecbsend{ecbnol);
_fmemcpy (ecbsendbuffer{ecbno] .data,buffer,size);
ecbsendbuffer(ecbno] .id=lastsendno[cxno)+l; /* set id no */
lastsendno[cxnol] ++;
ecbsendbuffer[ecbno] .header.dest.addr=addrlist[cxno]; /*set target*/
_fmemcpy (ecbsend[ecbno] . immediateaddress, addrlist{cxno] .node, 6) ;
ecbsend|[ecbno] .completioncode=1;
ecbsend[ecbno] . fragdesc[2].size=size;
IPXSendpacket ( (ECB far *) &ecbsend[ecbno]):;
if (ecbsendbuffer[ecbno].id>lastsendno[cxnol) printf ("Memory
Error!");
)
void IPX::cleartable()

{
}

void IPX::addtotable(unsigned long ackno)

for(int i=0;i<MAXSENDECB;i++) acktable[i]=0;



int

}

acktable[acktablesize]=ackno;
acktablesize++;

IPX::delfromtable (unsigned long ackno)

int i;
for(i=0;i<acktablesize;i++)

{
}

if (i>=acktablesize) return 0;
if (i==acktablesize-~1l) acktable[i]=0;

else
for(;i<acktablesize;i++) acktable[i]=acktable[i+1];

acktablesize--;
if (acktablesize<0) printf("table error"):;

return 1;

if (acktable[i]==ackno) break;

void IPX::sorttable()

{

int i,73;
unsigned long tmp;
for(i=0;i<acktablesize;i++)
{
for (j=i;j<acktablesize;j++)
{
if (acktable[j]<acktable[il])
{
tmp=acktable[i];
acktable[i]=acktable[j];
acktable[j]=tmp;
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MANUIN 9. - MOUSE4.H

#include <dos.h>
#define EV 100 /* Amount of event buffer */
#idefine BUTTON 2 /* number of button of mouse */
enum axis (X =0, Y, }:
enum eventtype {
NoEvent = 0,
LeftDown, RightDown, MidDown,
LeftRel, RightRel, MidRel, Keyboard
}:
enum intrmask {
Movement =
LeftPress=

1,
2, LeftRelease = 4,
RightFress =

8, RightRelease = 16,
}i

struct eventrecord

{
int type:
int x,y;
}i

union posunion
{
long int xy;
int pos[2];
Vi

class eventclass

{

private : g

static struct eventrecord list[EV]; /* event list */
static int currentevent;
static int latestevent;

public :
eventclass();
static struct eventrecord getevent (void);
static void delevent (void);
static void clearallevent(void);
static void createevent (eventrecord e);

}i
/* NEED TO define static variable in eventclass */

int eventclass::currentevent;
int eventclass::latestevent;
struct eventrecord eventclass::list[EV];

eventclass::eventclass ()

{
latestevent=0;
clearallevent():;

}

struct eventrecord eventclass::getevent (void)
{

return list{currentevent]:;

}

void eventclass: :delevent (void)
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/* static int a;
a=currentevent;*/
if (currentevent!=latestevent)
{
currentevent++;
if (currentevent>EV) currentevent=0;

else list[currentevent].type=NoEvent;

}

void eventclass::clearallevent (void)

{
currentevent=latestevent+l;
if (currentevent>EV) currentevent=0;
list[currentevent] . type=NoEvent;

}

void eventclass::createevent{eventrecord e)
{

int temp;

temp=latestevent+l;

if (temp>EV) temp=0;

list[temp].type=e.type;

list[temp] .x=e.X;

list[temp].y=e.y:

latestevent=temp;

}

class mouse
{ :
private :

int reset(void);

unsigned int x;

unsigned int y:

int xpress, ypress, xrel, yrel;

public :
mouse () ;
~mouse () ;
void setvscreen(unsigned int, unsigned int);
void show(void):
void hide (void);
void sethandler(void interrupt far (*handler) ()):
void refreshxy(void});
int xpos(void):;
int ypos(void);
unsigned int getpress(int button):; -
unsigned int getrelease(iht button);
void alwayscall(void);i
eventclass event; P

}:

mouse: :mouse ()

{
reset () ;
alwayscall():;

}

mouse: : ~mouse ()

{
_AX=0;
geninterrupt (0x33) ;
_CX=0x0000;
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_AX=0x0C;
geninterrupt (0x33);
}

int mouse::reset{()

{

unsigned int rvalue;

asm {
mov ax, 0x00;
int 0x33;

mov rvalue, ax;

}

return rvalue;

}

void mouse::sethandler(void interrupt far

{

(*handlex) {())

CX=0x00FE; /* all event except mouse movement */

_AX=0x0C;

_ES=FP_SEG(handler);
_DX=FP_OFF (handler);
geninterrupt {0x33);

void mouse::setvscreen(unsigned int vx, unsigned int vy)

{
asm {
mov ax, 0x07;
mov cx, 0x00;
mov dx, VX;
int 0x33;
}

asm {
mov ax, 0x08;
mov cx, 0x00;
mov dX, vy!
int 0x33

}

void mouse: :show(void)
{

asm {

mov
int

}

void mouse:
{
asm {
mov
int

}

void mouse:

{

ax,0x01;
0x33

thide (void)

ax, 0x02;
0x33;

:refreshxy(void)

_AX=0x03;
geninterrupt (0x33);

x=_ CX;
y=_DX;
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)

int mouse::xpos(void)

{
}

return x;

int mouse: :ypos (void)

{
}

return y;

unsigned int mouse::getpress(int button)
{
static int ret:
_BX=button;
_AX=5;
geninterrupt (0x33);
ret=_ BX;
xpress=_CX;
ypress=_DX;
return ret:;
}

unsigned int mouse::getrelease(int button)
{ .
static int ret;
_BX=button;

_AX=6;

geninterrupt (0x33) ;
ret=_BX;

xrel= CX;

yrel= DX;

return ret;

void mouse::alwayscall (void)
{
static unsigned int i, gp, gr;
static eventrecord e;
for (i=0;i<=2;i++)
{
gp=getpress(i); gr=getrelease(i);
if (gp>gr)
{

e.type=LeftDown+i;
e.X=Xpress; e.y=ypress;
event.createevent(e);

)

if (gr>gp)

{
e.type=LeftRel+i;
e.x=xrel; e.y=yrel;
event.createevent(e);

}

it++;
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#include<conio.h>
#include<bios.h>
#include<stdio.h>
#include<graphics.h>
#include<stdlib.h>
#include<math.h>
#include<mem. h>
#include<string.h>
#include<alloc.h>
#include "moused.h"
#include "bitmap.h"
#include "ipxclas4.h"
#define LX 100
#define MX 500
#define LY O

#define MY 400
#idefine FHcolor 15
#idefine FREE X1 0
#idefine FREE_Y1 O
fidefine FREE_X2 29
fidefine FREE Y2 29
#define LINE X1 30
#define LINE_Y1 0
#define LINE_X2 59
#idefine LINE Y2 29
#define RECT_X1 0
define RECT_Y1 30
#define RECT_X2 29
#define RECT_Y2 59
#define CIRC_X1 30
fidefine CIRC_Y1 30
#idefine CIRC X2 59
fidefine CIRC_Y2 59
#define TEXT X1 0
#define TEXT Y1 60
#idefine TEXT X2 29
fidefine TEXT_Y2 89
#define STAT X1 0
#define STAT_Y1 470
#idefine STAT_X2 100
fdefine STAT Y2 479
#define LEFTBOARD 120
#define BUT X1 0
#define BUT_Y1 150
#define MENUBGCOLOR 0
fidefine QLONG 100
#define MAXTEXTLONG 40
enum elementlD {
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ClearScr=-10, HeadlD=-1, NoButton, Freehand, Line, Reét, Circle, Text

}:

struct drawinfo

{

int ID; /* use to identify shape */

int x1,y1l,x2,y2; /* y2 = ratiol,
int radius;

X2

ratio2 */

int fillcol; /* FillColor, -1 if not fill */

int col; /* draw color */
int thickness;
char text [MAXTEXTLONG] ;



wn

-

63

static mouse m;

int currentbutton=NoButton;

int firstflag=0;

int thick=2;

int inboard=1;

int Color=0; /* Current Color */
int Fillflag=1l; /* Fill or not? */
int FillColor=l1l;

int BGColor=0;

char inputc=0;

drawinfo tosend;

inline void blackbox(int x1, int yl, int x2, int y2)
{
setfillstyle(SOLID_FILL,BGColor);
bar(xl,yl,x2,y2);
}

void drawcircle(int cx,int cy, int r, int ratiol, int ratio2, int wmode )
// 'r' refer to radius IN X AXIS //
// ratiol and ratio2 will be used to plot in y axis... by y*ratiol/ratio2

//
// if wmode=1 will XOR with old pixel //

{
int curx, cury, tmp,dx=0,dy=0,c;
if (ratio2==0) ratio2=1;
if (ratiol<ratio2)
{
for(curx=cx-((long)r*14143L/20000L) ; curx<=cx; curx++)
( i
dx=cx-curx;
while((long)dy* (long)dy+(long)dx*(long)dx < (long)r*(long)r)
dy++;
dy--; // makes x*2 + y*2 always less than r //
tmp=dy;
dy=(long)dy*(long)ratiol/ (long)ratio2;
if (wmode==0) {
putpixel (cx-dx, cy-dy,Color);
putpixel (cx+dx, cy-dy,Color);
putpixel (cx-dx, cy+dy, Color);
putpizxel (cx+dx, cy+dy,Color);
}
else {
putpizxel (cx-dx, cy-dy,Color~getpixel (cx-dx, cy-dy));
putpixel (cx+dx, cy-dy, Color*getpixel (cx+dx, cy-dy) ) ;
putpixel (cx-dx, cy+dy, Color*getpixel (cx-dx, cy+dy) ) ;
putpixel (cx+dx, cy+dy, Color”getpixel (cx+dx, cy+dy) ) ;

} .
dy=tmp; tmp=dx; dx=(long)dx* (long)ratiol/{(long)ratio2;

if (wmode==0) {
putpixel (cx-dy, cy-dx,Color);
putpixel (cx+dy, cy-dx,Color);
putpixel (cx-dy, cy+dx,Color) ;
putpixel (cx+dy, cy+dx, Color) ;

else {
putpixel {cx-dy, cy-dx,Color~getpixel (cx-dy, cy-dx))
putpixel (cx+dy, cy—-dx, Color~getpixel (cx+dy, cy-dx))
putpixel (ex-dy, cy+dx, Color~getpixel (cx-dy, cy+dx))
putpixel (cx+dy, cy+dx, Color“getpixel (cx+dy, cy+dx))

.
’
-
1’
-
4
-
r

}
dx=tmp;
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}

}

else

{

dx++;

}

for (cury=cy-((long)r*14143L/20000L) ; cury<=cy; cury++)
{
dy=cy-cury;
while ((long)dx* (long)dx+(long)dy* (long)dy < (long)r*{long)r)

dx~-; // makes x*2 + y*2 always less than r //

tmp=dy;

dy=(long)dy* (long) ratiol/ (long)ratio2;

if (wmode==0) ({
putpixel (cx~dx, cy-dy,Color);
putpixel {cx+dx, cy-dy,Color) ;
putpixel (cx—dx, cy+dy,Color);
putpixel (cx+dx, cy+dy,Color) ;

}

else |
putpixel (cx-dx, cy-dy, Color*getpixel (cx-dx, cy-dy)):
putpixel (cx+dx, cy-dy,Color*getpixel (cx+dx,cy-dy));
putpizxel (cx-dx, cy+dy,Color*getpixel (cx—-dx, cy+dy)) ;
putpixel (cx+dx, cy+dy,Color~getpixel (cx+dx, cy+dy));

}

dy=tmp; tmp=dx; dx=(long)dx*(long)ratiol/(long)ratio2;

if (wmode==0) {
putpixel (cx-dy, cy-dx, Color);
putpixel (cx+dy, cy—-dx,Color) ;
putpizxel (cx-dy, cy+dx, Color) ;
putpixel (cx+dy, cy+dx, Color) ;

else {
putpixel (cx-dy, cy-dx,Color*getpixel (cx~dy, cy-dx));
putpixel (cx+dy, cy-dx,Color*getpixel (cx+dy, cy-dx)) ;
putpixel {cx—~dy, cy+dx, Color~getpixel (cx—-dy, cy+dx)) ;
putpixel (cx+dy, cy+dx,Color~getpixel (cx+dy, cy+dx));

}

dx=tmp;

void drawfillcircle({int cx,int cy, int r, int ratiol, int ratio2)

// lr'

refer to radius IN X AXIS //

// ratiol and ratio2 will be used to plot ... by ratiol/ratio2 //

{

int curx, cury,dx=0,dy=0, tmp,c;

if (ratio2==0) ratio2=1;

setcolor(FillColor);

for (curx=cx-((long)r*14143/20000) ; curx<=cx;curx++)

{

dy++;

dx=cx—-curx;
while(((long)dy* (long)dy)+{(long)dx* (long)dx) < (long)r*(long)r)

dy--; // makes x"2 + y*2 always less than r //

tmp=dy;

dy=(long)dy* (long)ratiol/ (long)ratio2;

line (cx-dx, cy-dy, cx-dx, cy+dy) ;

line (cx+dx, cy-dy, cx+dx, cy+dy) ;

dy=tmp; tmp=dx; dx=(long)dx*(long)ratiol/ (long)ratio2;
line (cx-dy, cy-dx, cx-dy, cy+dx) ;

line (cx+dy, cy—-dx, cx+dy, cy+dx) ;

dx=tmp;
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}

void thickcircle(int cx, int cy, int r, int ratiol, int ratio2)

{

int curx,cury,dx=0,dy=0, tmp,Filltmp, i;
if (ratio2==0) ratio2=l;
Filltmp=FillColor;
FillColor=Color;
if(ratiol<ratio2)
{
for (curx=cx-((long)r*14143/20000) ; curx<=cx;curx++)
{
dX=cx-curx;
while(((long)dy* (long)dy)+((long)dx* (long)dx) <

{long)r*(long)r) dy++;

dy--; // makes x"2 + y"2 always less than r //
tmp=dy;
dy=(long)dy* (long) ratiol/ (long)ratio2;
drawfillcircle (cx~dx,cy—-dy,thick,1,1);
drawfillcircle (cx+dx, cy-dy,thick,1,1);
drawfillcircle (cx~dx, cy+dy, thick,1,1);
drawfillcircle (cx+dx, cy+dy, thick,1,1);
dy=tmp; tmp=dx; dx=(long)dx*ratiol/ratio2;
drawfillcirele (cx~-dy, cy-dx,thick,1,1);
drawfillcircle (cx+dy,cy-dx, thick,1,1);
drawfillcircle (cx~dy,cy+dx, thick,1,1);
drawfillcircle (cx+dy, cy+dx, thick,1,1);
dx=tmp;
}
}
else
{
for (cury=cy-((long)r*14143/20000) ; cury<=cy;cury++)
{
dy=cy-cury;
while( ((long)dy* (long)dy)+((long)dx* (long)dx) <

(long)r*(long)r) dx++;

)

dx--; // makes x*2 + y~2 always less than r //
tmp=dy;
dy=(long)dy* (long) ratiol/ (long)ratio2;
drawfillcircle(cx-dx,cy-dy,thick,1,1);
drawfillcircle (cx+dx, cy-dy,thick,1,1);
drawfillcircle (cx-dx, cy+dy, thick,1,1);
drawfillcircle (cx+dx,cy+dy, thick,1,1);
dy=tmp; tmp=dx; dx=(long)dx*ratiol/ratio2;
drawfillcircle (cx-dy, cy—-dx,thick,1,1);
drawfillcircle (cx+dy, cy-dx, thick,1,1);
drawfillcircle (cx-dy,cy+dx, thick,1,1);
drawfillcircle (cx+dy, cy+dx, thick,1,1):
dx=tmp;

}

FillColor=Filltmp;

class queue

{

/* tail always point at space, if tail=head means queue full */
/* if queue empty head will be -1 */

private:
int head, tail;
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drawinfo drw[QLONG];

void dechead() { if (head>0) head--; else head=QLONG-1l; }

void dectail() { if (tail>0) tail--; else tail=QLONG-1; }

void inchead() { if (head<QLONG-1) head++; else head=0; }

void inctail({) { if (tail<QLONG-1) tail++; else tail=0; )}
public:

queue () ;

int put(drawinfo d);
int get(drawinfo *d);
void clear(void);

}:

queue: :queue ()
{

}

int queue::put(drawinfo d)

{

head=-1; tail=0;

if (tail!=head)
{
drwiltaill=d;
if (head<0) head=tail;
inctail():
return 1;
}
else |{
dectail():;
return 0;

}

int queue::get(drawinfo *d)
{
if (head>=0)
{
*d=drwl[head] ;
inchead () :
if (head==tail) head=-1;
return 1;
}

else return 0;

}

void queue::clear()

{
}

queue () ;

queue sendgqg;

inline void fillstatus(void)
{
tosend.thickness=thick;
if (Fillflag==1) tosend.fillcol=FillColor;
else tosend.fillcol=-1;
tosend.col=Color;

]

class element
{
public:
int x1,yl,x2,y2;
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int 1D;

virtual void serve(void) {} ; /* called when element is clicked
*
/
virtual void redraw(void) {} ; /* use to redraw element */
virtual void drawing(eventrecord e, int x, int y) {}; /* use to
drawing in board */

virtual ~element() {}:;

virtual void drawcomplete (drawinfo *) {};

element *next;

void setxy(int axl, int ayl, int ax2, int ay2);

bitmap buttonbitmap;

):

void element::setxy(int axl, int ayl, int ax2, int ay2)
{

}

x1l=axl; x2=ax2; yl=ayl; y2=ay2;

class elementlist
{
private:
element *headele, *tailele;
element *temp;
int 1;

public:

elementlist();
~elementlist();
void *add(element *e);
void del(int 1ID);
void drawall (void) ;
element* getelement (int x, int y):;
element* getbyID(int id);

}i

elementlist::elementlist ()
{

. headele=new element;
headele->setxy(0,0,0,0);
headele~->ID=HeadlD;
headele->next=NULL;
tailele=headele;
1=0;

)

elementlist::~elementlist ()
{
struct element *last:
temp=headele;
while (temp !=NULL)
{
last=temp;
temp=temp->next;
free(last);

}

void* elementlist::add(element *e)
{

tailele->next=e;

tailele=e;

e->next=NULL;

14+;

return e;
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void elementlist::del (int ID)

{

}

static element *last;
temp=headele->next;
last=headele;
while (temp{=NULL)
{
if (temp->ID == ID)
{
last->next = temp->next;
if (temp==tailele) tailele=last;
delete temp;
break;

void elementlist::drawall (void)

{

}

temp=headele->next;
while (temp !=NULL)
{
temp->redraw();
temp=temp->next;

element* elementlist::getelement(int x, int y)

{

}

temp=headele->next;
while (temp !=NULL)

{ if ((x>=temp->x1)&& (x<=temp->x2) && (y>=temp->yl)&& (y<=temp->y2))
{ return temp;

} éemp=temp—>next;

return headele;

element* elementlist::getbyID(int id)

{

}

temp=headele->next;
while (temp !=NULL)

if (temp->ID==id) return temp;
temp=temp->next;

}
return headele;

void thickline(int x1, int yl, int x2, int y2)

{

static int i;

for (i=-thick;i<=thick;i++)

{
line(xl+thick, yl+i, x2+thick, y2+i);
line(x1+i, yl+thick, x2+i, y2+thick);
line(xl-thick, yl+i, x2~thick, y2+i);
line(xl+i, yl-thick, x2+i, y2-thick); '



}

void thickbox({int xl1, int yl, int x2, int y2)
{
int i,tmp;
1f((x1>x2)&&(yl>y2))
{
tmp=x1;x1=X2;x2=tmp;
tmp=yl;yl=y2;y2=tmp;
}
for(i=-thick;i<=thick;i++)
{
line(xl+i,yl-thick, x1+i, y2+thick);
line(xl-thick, y2+i, x2+thick, y2+i);
line(x2+i, y2+thick, x2+i, yl-thick);
line (x2+thick, yl+i, x1l-thick, yl+i);

/* thickline(x1,yl,x2,yl);
thickline(x2,y1,x2,y2);
thickline(x2,y2,x1,y2);
thickline(x1l,y2,x1,y1);:*/

class freehand : public element

{
public:

freehand () ;

~freehand() ;

void serve(void);

void redraw(void);

void drawing(eventrecord e, int x, int y);
void drawcomplete (drawinfo *drw);

}:

void freehand::drawcomplete (drawinfo *drw)
{
int lastthick;
setcolor (drw=>col);
lastthick=thick;
thick=drw~>thickness;
thickline (drw->x1, drw->yl, drw->x2, drw=->y2);
thick=lastthick;
}

freehand: : freehand()

{
setxy (FREE_X1, FREE_Y1, FREE X2, FREE Y2);

buttonbitmap=readbitmap ("bfh.bmp") ;
ID=Freehand;
}

freehand: :~freehand()

{
}

delbitmap (buttonbitmap) ;

void freehand::serve (void)

{

currentbutton=Freehand;
firstflag=1;
]

void freehand::redraw(void)
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blackbox (x1,vy1l,x2,y2);
putbitmap (x1,yl,buttonbitmap);

void freehand::drawing(eventrecord e, int x, int y)

{

)

static int pendown;
static int lastx, lasty;
if ((e.type==LeftDown) && (inboard==1))

{

setcolorx(Color);
setfillstyle(SOLID_FILL,Color);

pendown=1;

m.hide();

bar(e.x-thick, e.y-thick, e.x+thick, e.y+thick):;
m.show () ;
lastx=e.x;
lasty=e.y;

((e.type==LeftRel) && (pendown==1))
pendown=0;
(pendown==1)

setcolor(Color);

if (lastx!=x|]|lasty!=y)

{
m.hide () ;
thickline(lastx, lasty, x, y):
m.show() ;
tosend. ID=Freehand;
tosend.xl=lastx; tosend.yl=lasty;
tosend.x2=x; tosend.y2=y;
fillstatus();
sendq.put (tosend) ;
lastx=x;
lasty=y;

class myline : public element

{

)

public:

myline () ;

~myline{();

void serve{void);

void redraw({void):

void drawing(eventrecord e, int x, int y);
void drawcomplete (drawinfo *drw);

myline: :myline()

{

)

setxy (LINE X1, LINE_Yl, LINE X2, LINE Y2);
buttonbitmap=readbitmap ("bline.bmp") ;
ID=Line;

myline: :~myline ()

{

delbitmap (buttonbitmap) ;
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}

void myline::serve(void)
{
currentbutton=Line;
firstflag=1;
}

void myline::redraw(void)

{
blackbox(xl,yl,x2,y2);
putbitmap (x1,yl,buttonbitmap);

}

void myline::drawing(eventrecord e, int x, int y)
{
static int pendown;
static int firstx, firsty, lastx, lasty, lastcolor:;
if ((e.type==LeftDown) && (inboard==1))
{
pendown=1;
lastx=e.x;
lasty=e.y;
firstx=lastx;
firsty=lasty:;
lastcolor=0;

if ({e.type==LeftRel) && (pendown==1))

m.hide () ;

pendown=0;

setwritemode (XOR PUT);

if (lastcolor!=0) setcolor(lastcolor); else setcolor(l);
thickline(firstx, firsty, lastx, lasty) ;
setwritemode (COPY PUT) ;

setcolor(Color);

thickline(firstx, firsty, x, y):
setfillstyle(SOLID_FIlLL,Color);

bar(firstx-thick, firsty-thick, firstx+thick, firsty+thick);
bar(x-thick, y-thick, x+thick, y+thick);

m.show();

tosend.ID=Line; '
tosend.xl=firstx; tosend.yl=firsty;

tosend.x2=x; tosend.y2=y;

fillstatus{);

sendq.put (tosend) ;

if (pendown==1)

if ((lastx!=x)|| (lasty!=y))
{
m.hide();
setwritemode (XOR_PUT) ;
if (lastcolor!=0) setcolor({lastcolor); else setcolor(l);
thickline(firstx,firsty,lastx,lasty);
if (Color!=0} setcolor{Color); else setcolor(l);
thickline(firstx, firsty,x,y):
setwritemode(COPY_PUT);
m.show() ;
lastx=x;
lasty=y:
lastcolor=Color:;
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}

void myline::drawcomplete (drawinfo *drw)

{
int lastthick:;
setcolor(drw->col);
setfillstyle (SOLID_FILL,drw->col);
lastthick=thick;
thick=drw~>thickness;
thickline (drw->x1, drw->yl, drw->x2, drw->y2) ;
bar{drw->xl-thick, drw->yl-thick, drw->xl+thick, drw->yl+thick);
bar (drw->x2-thick, drw->y2, drw->x2+thick, drw->y2+thick);
thick=lastthick;

class rect : public element
{
public:

rect();
~rect();
void serve(void); /* virtual */
void redraw(void); /* wvirtual */
void drawing(eventrecord e, int x, int y); /* virtual */
void drawcomplete(drawinfo *drw);

}i

rect::rect ()

{
setxy (RECT_X1, RECT Y1, RECT X2, RECT ¥2);

buttonbitmap=readbitmap ("brect.bmp") ;
ID=Rect;
)

rect::~rect ()

{
delbitmap (buttonbitmap) ; !

).

void rect::redraw(void)

{
blackbox (x1,y1l,x2,vy2);
putbitmap(xl, yl,buttonbitmap) ;

}

void rect::serve({void)
{
currentbutton=Rect;
firstflag=1;
}

void rect::drawing(eventrecord e, int X, int y)

{

static int pendown;

static int firstx, firsty, lastx, lasty, lastcolor;

if ((e.type==LeftDown) && (inboard==1))

{ P
pendown=1;
lastx=e.x;
lasty=e.y;
firstx=lastx;
firsty=lasty; .
lastcolor=Color;
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if ((e.type==LeftRel) && (pendown==1))

m.hide();
pendown=0;
setwritemode (XOR_PUT) ;
if (lastcolor!=0) setcolor(lastcolor); else setcolor(l);
rectangle(firstx, firsty, lastx, lasty):
setwritemode (COPY_PUT);
if (e.x<LEFTBOARD) e.x=LEFTBOARD;
if(Fillflag==1)
{
setfillstyle(SOLID_ FILL,FillColor);
bar(firstx,firsty,e.x,e.y);
}
setcolor(Color);
thickbox (firstx, firsty, e.x, e.y);
m.show() ;
tosend.ID=ID;
tosend.xl=firstx; tosend.yl=firsty;
tosend.x2=x; tosend.y2=y;
fillstatus();
sendq.put (tosend);
}
if (pendown==1)
{
if ((lastx!=x)||(lasty!=y))
{
m.hide(};
setwritemode (XOR PUT) ;
if (lastcolor!=0) setcolor(lastcolor); else setcolor(l);
rectangle (firstx, firsty, lastx,lasty);
1f (Color!=0) setcolor(Color); else setcolor(l);
rectangle(firstx, firsty,x,y);
setwritemode (COPY PUT) ;
m.show() ;
lastx=x;
lasty=y:
lastcolor=Color;

)

void rect::drawcomplete (drawinfo *drw)
{
int lastthick;
lastthick=thick;
thick=drw->thickness;
if (drw->fillcol>0)
{
blackbox (drw->x1, drw->yl, drw->x2, drw->y2);
setfillstyle(SOLID FILL, drw->fillcol);
bar(drw->x1, drw->yl, drw->x2, drw->y2);
}
setcolor (drw—>col) ;
thickbox (drw->x1, drw->yl, drw->x2, drw->y2);
thick=lastthick;
}

class mycircle : public element
{
public: l
mycircle();
~mycircle():
void serve(void);
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void redraw(void):;
void drawing(eventrecord e, int x, int y);
void drawcomplete (drawinfo *drw);

)z

mycircle: :mycircle()

{
setxy (CIRC_X1, CIRC_Y1l, CIRC_X2, CIRC_¥2);

buttonbitmap=readbitmap ("bcircle.bmp");
ID=Cixcle;
}

mycircle::~mycircle ()

{
}

delbitmap (buttonbitmap) ;

void mycircle::serve(void)
{
currentbutton=Circle;
firstflag=1;
}

void mycircle::redraw(void)
{
blackbox (x1,yl,x2,y2);
putbitmap (x1l,yl,buttonbitmap);
}

void mycircle::drawing{eventrecord e, int x, int y)
{

static int pendown;

int r,dx,dy;

static int firstx, firsty, lastx, lasty;

if ((e.type==LeftDown) && (inboard==1)).

pendown=1;
lastx=e.x;
lasty=e.y;
firstx=lastx;
firsty=lasty:
}
if ((e.type==LeftRel) && (pendown==1))
{
m.hide () ;
pendown=0;
setwritemode (XOR_PUT) ;
dx=lastx-firstx; dy=lasty-firsty;
r=dx/2; if (r<0) r=-r;
drawcircle (firstx+dx/2, Efirsty+dy/2, r,dy,dx,1):;
setwritemode (COPY_ PUT);
dx=x~firstx; dy=y-firsty:;
r=dx/2; if (r<0) r=-r;
if(Fillflag==1) drawfillcircle(firstx+dx/2, firsty+dy/2, r,dy,dx);
thickcircle (firstx+dx/2, firsty+dy/2,r,dy,dx):;
m.show () ;
tosend.ID=1ID;
tosend.x1l=firstx+dx/2; tosend.yl=firsty+dy/2;
tosend.x2=dx; tosend.y2=dy; tosend.radius=r;
fillstatus{();
sendqg.put (tosend) ;
}
if (pendown==1)

{



if ((lastx!=x)|]| (lasty!=y))
{
m.hide();
dx=lastx-firstx; dy=lasty-firsty;
r=dx/2; if (r<0) r=-r;
if (Color==0) Color=19;
drawcircle (firstx+dx/2, firsty+dy/2,r,dy,dx,1);
dx=x-firstx; dy=y-firsty;
r=dx/2; if (r<Q) r=-r;
drawcircle (firstx+dx/2, firsty+dy/2,r,dy,dx, 1) ;
if (Color==19) Color=0;
m.show () ;
lastx=x;
lasty=y;

)

void mycircle::drawcomplete (drawinfo *drw)
{
int r, filltmp, coltmp;
filltmp=FillColor; coltmp=Color;
FillColor=drw->fillcol; Color=drw->col;

if (drw->fillcol>0)
drawfillcircle (drw->x1, drw->yl rdrw->radius, drw-=>y2,drw->x2) ;

thickecirele (drw->x1, drw->yl,drw->radius, dew=>y2,drw->x2) ;
FillColor=filltmp; Color=coltmp;
]

class text : public element
{
private:

int pendown;
char mesg[MAXTEXTLONG] ;
int curx, cury;
void *bgimage;
void finishtext (void);
void beginnewtext(int x, int y);

public:
text ()
~text();
void serve(void) ;
void redraw(void);
void drawing(eventrecord e, int x, int A2
‘void drawcomplete(drawinfo *drw);

}:

text::text ()

{
setxy (TEXT_ X1,TEXT_Y1,TEXT X2,TEXT Y2);

buttonbitmap=readbitmap("bEéxt.bmpW);
ID=Text;
}

void text::finishtext (void)
{
setcolor{Color);
m.hide () ;
if (bgimage!=NULL) putimage {curx, cury-
textheight("Z"),bgimage,COPY_PUT);
settextstyle(SANS_SERIF;FONT,HORIZ DIR, 0);
outtextxy(curx,cury,mesg); G
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m.show();
tosend.1D=ID;
tosend.xl=curx; tosend.yl=cury;
strcpy(tosend. text, mesg) ;
fillstatus{();
sendqg.put (tosend) ;
mesg[0]='\0'; // clear message // x
free(bgimage):
bgimage=NULL;
)

void text::beginnewtext!/int x, int y)

{
CUrx=x; cury=y;
pendown=1;
settextstyle (SANS_SERIF_FONT, HORIZ DIR,0);
bgimage=malloc(imagesize(curx,cury—textheight("z"),639,cury+8));
m.hide():
getimage (curx, cury-textheight("2"),639,cury+8,bgimage):;
m.show() ;

}

void text::drawcomplete (drawinfo *drw)

{
settextstyle(SANS_SERIF_FONT,HORIZ_DIR,0);

settextjustify(LEFT_TEXT,BOTTOM_TEXT);
setcolor (drw->col);

outtextxy (drw->x1,drw->yl,drw->text) ;
settextjustify (LEFT_ TEXT,TOP_TEXT);

}

text::~text ()

{
if (bgimage!=NULL) free(bgimage):;
delbitmap (buttonbitmap) ;

}

void text::serve(void)
{
currentbutton=Circle;
firstflag=1;
pendown=0;
mesg(0]="\0";
settextstyle(SANS_SERIF_FONT,HORIZ_DIR,0);
)

void text::redraw(void)

{
blackbox(xl,yl,x2,v2);
putbitmap (x1, yl,buttonbitmap);

}

void text::drawing(eventrecord e, int x, int y)
{
static eventrecord lastleft;
settextjustify(LEFT_TEXT, BOTTOM_TEXT);'
if (strlen(mesqg)>MAXTEXTLONG) mesg[strlen(mesg)-1}='\0"';
if ((e.type==LeftDown)&& (inboard==1))

{

}
1f ((e.type==Leftbown)&& (inboard==0))

{

lastleft=e;

if (e.y<120) finishtext():
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}
if ((e.type==LeftRel)&&({lastleft.typé==LeftDown)&& (inboard==1))

{
if (e.x-lastleft.x+e.y-lastleft.y<8)

{
if (pendown==1) finishtext();
beginnewtext(e.x, e.y);

}
lastleft=e;
)
if ((pendown==1l)&&{e.type==Keyboard))
{
int 1;
l=strlen(mesg);
switch (e.x) {
case 8 : if (1>0) {
/* backspace */mesg[l-1]='\0";
m.hide () ;
putimage (curx, cury-

textheight ("Z2"),bgimage, COPY PUT) ;
settextstyle (SANS_SERIF_FONT,HORIZ_DIR,0);

outtextxy(curx, cury,mesqg) ;
m.show() ;
}; break;

case 13 : {
/* enter */ finishtext();
if (curyttextheight("Z")<getmaxy())
beginnewtext (curx, cury+textheight("z")):
}: break;
1

default : {
if (1L<MAXTEXTLONG-1)

{

mesg(ll=e.x; -

mesg[l+1}="'\0"*;

setcolor(Color);

m.hide() ;
settextstyle(SANS_SBRLF_FONT,HORLZ DIR,0);
outtextxy(curx, cury,mesg); -
m.show() ;

)
} break:

}
}
settextjustify (LEFT_TEXT, TOP_TEXT);
}

class colorbutton
{
private:
char title{8];
int *c;
int x1,yl;
public:
colorbutton(int %, int y, int *colorptr, char *t);
void drawbutton (void);
void work(int x, int y);

)i .

colorbutton::colorbutton(int x, int y, int *colorptr, char *t)
{

strcpy(title, t):

c = colorptr;
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void colorbutton::drawbutton (void)
{
int i, x ,curx, cury;
blackbox(xl,yl,x1+89,y1+89);
settextstyle(DEFAULT_FONT,HORIZ_DIR,0);
setcolor (WHITE) ;
outtextxy(xl,yl,title);
for(i=0;i<=3;i++)
{
for (x=0;x<=3;x++)
{
setfillstyle(SOLID_FILL,x+(i*4));
bar (x1+x*15+2, yl+i*15+15+2, x1+(x+1) *15-3, yl+(i+l)*15-3+15);
if (x+(i*4)==(*c)) { curx=xl+x*15; cury=yl+i*15; )}
)
}
setcolor(15);
rectangle (curx, cury+15, curx+14, cury+14+15) ;

}

void colorbutton::work(int x, int y) '
{
x=x-xl; y=y-yl;
y~=15; /* minus title height */
if (y>=0)
{
x/=15; y/=15;
*c=x+(y*4);
}
drawbutton () ; "

}

void thickness()
{
setcolor (WHITE) ;
setfillstyle(SOLID_FlLL, MENUBGCOLOR) ;
bar(BUT_Xl,BUT_Y1-45, BUT_X1+60, BUT Yl-1);
settextstyle (DEFAULT _FONT, HORIZ DIR, 0);
outtextxy (BUT X1, BUT_Y1-45, "Thick");
setfillstyle (SOLID FILL, Color);
if (Color!=0) bar(BUT~Xl,BUT_YI—BO,BUT_X1+(thick*2),BUT_Yl-
30+ (thick*2)):
else rectangle(BUT_Xl,BUT~Y1—30,BUTﬁXl+(thick*2),BUT_Yl—
30+ (thick*2));
}

void gethex(int x, int y, unsigned char *buffer, int byte)
{
unsigned char ch([40},idx=0,lastch, cx=0;
ch{0]='\0"';
while(({(lastch!=13) || (idx!=byte*2))&&(lastch!=27)})
{
setfillstyle(SOLID_FILL,WHITE);
bar (x+cx, y+10, x+cx+8,y+12) ;
lastch=getch{();
if ((lastch==8)&&{idx>0))
{
idg-~; /* backspace case */
ch{idx}='\0"';
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if (({lastch>='0')&&(lastch<="'9")) ||
(({lastch>='a')&&(lastch<="£f")) ||
((lastch>='A'")&&(lastch<="'F')}))

chiidx])=lastch;
idx++; /* check character */
chiidx]=*\0";
}
i1f (idx>byte*2) { idx--; ch[idx]='\0'; }
blackbox(x,y, LEFTBOARD-12, y+10);
outtextxy(x,y,ch);
blackbox (x+cx,y+10, x+cx+8, y+12) ;
cx=1dx*8;
}
for(idx=0;idx<strlen(ch);idx++)
{
if ((ch[idx]>="0"')&&(ch[idx]<='9')) lastch=ch[idx]-'0";
if ((chlidx]>='a')&&(ch[idx]<="'f"'")) lastch=ch[idx]-'a'+10;
if ((chidx]>='A')&&(ch[idx]<="F")) lastch=ch[idx)-'A'+10;
if (idx%2==0) buffer[idx/2]l=lastch*16;
else buffer[idx/2]+=lastch;

}

void gettextxy({int x, int y, char *buffer, int byte)
{
unsigned char ch[40],lastch=0, cx=0, idx=0;
ch([0]}="\0";
while((lastch!=13)&&(lastch!=27))
{
setfillstyle (SOLID_FILL, WHITE) ;
bar (x+cx,y+10, x+cx+8, y+12) ;
lastch=getch();
if ((lastch==8)&& (idx>0))
{
idx--; /* backspace case */
chlidx]l='\0";
]
if {(({lastch>="'0")&&(lastch<="9")
((lastch>="'a')&& (lastch<="2z")
({lastch>='A')&&(lastch<="'2")

)1
)1
)]
ch{idx]=lastch;
idx++; /* check character */
chiidx}="'\0";
}

if (idx>byte-1) { idx--; chlidx}='\0'; }
blackbox{x,y, LEFTBOARD-12, y+10) ;
outtextxy(x,y,ch);
blackbox (xtcx, y+10, x+cx+8, y+12) ;

)

buffer[0]='\0";

if (lastch!=27) strcpy(buffer,ch);

int main{void)

struct eventrecord e, lastleft, te;
elementlist ele;

element *temp, *curr;

mycircle BCircle;

myline BLine;



rect BRect:;
freehand BFreehand;
text BText;
colorbutton BFill(BUT X1,BUT_Y1,&FillColor, "Fill");
colorbutton BDraw(BUT_X1, BUT_Y1+90, &Color, "Draw");
drawinfo drw, toget;
NetAddr remote;
int grdrv=DETECT, grmode=VGAHI;
int lastx, lasty, 1i;
int shutdown=0, cx, cy;
int lastipxstat=0, stat=0;
char c¢,s[20]; /* use input address */
char ctmp;
char buffer[80];
IPX *ipxa;
queue recvg;
char usertofind[USERNAMELONG] ;
char username [USERNAMELONG] ;
union {
int word;
char byte[2];

} ch;
ipxa=new IPX;
printf ("Enter username :");

scanf ("%s",username) ;
ipxa->changeusername (username) ;
initgraph(&grdrv, &grmode, "c:\\data\\tia\\project\\"):

if (graphresult() != grOk) /* an error occurred */
{
printf("Graphics error: %s\n", grapherrormsg(graphresult()));
printf("Press any key to halt:");
getch();
exit (1) ; /* return with error code */

}

m.setvscreen(getmaxx(),getmaxy());
floodfill (0, 0,BGColor) ;

. m.show();

BFill.drawbutton();

BDraw.drawbutton () ;

ele.add (&BFreehand) ;

ele.add(&BLine) ;

ele.add (&BRect) ;

ele.add(&BCircle); '
ele.add (&BText) ;

ele.drawall();

thickness();

curr=&BFreehand;

rectangle (curr->x1,curr->yl, curr->x2, curr->y2);
lastleft.type=NoEvent;

setfillstyle(SOLID_FILL, WHITE) ;

m.hide () ; .
bar (LEFTBOARD-10, 0, getmaxx (), getmaxy()); /* fill whiteboard */
m.show() ;

settextjustify (LEFT_TEXT, TOP_TEXT) ;

ipxa->waiting();
ipxa->changeusername (username) ;
while (shutdown==0) /* Main loop */
{
m.alwayscall();
ipxa->alwayscall();
stat=ipxa->getstat (0);
if(stat!=lastipxstat)
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m.hide{);

blackbox(STAT X1, STAT Yl STAT X2 STAT Y2)
settextstyle(DEFAULT FONT, HORIZ _DIR, 0);
setcolor (WHITE) ;

switch (ipxa->getstat(0)) {

case AVAIL : outtextxy(STAT_ X1, STAT_Yl, "AVAILABLE"); break;
case WAITING : outtextxy(STAT X1, STAT Y1, "WAITING"); break;
case CONNECTING :. outtextxy(STAT_Xl STAT Y1l, "CONNECTING");

break;
case CONNECTED : outtextxy(STAT*Xl, STAT_YL, "CONNECTED") ;

break;
case DISCONNECTING : outtextxy(STAT_XI, STAT_Yl,

"DISCONNECTING") ; break;
case DISCONNECTED : outtextxy(STAT X1, STAT_ Y1,

"DISCONNECTED"); break;

case FINDING : outtextxy(STAT _Xl, STAT_Yl, "FINDING");
break;
case FOUNDUSER : outtextxy(STAT X1, STAT_Yl, "FOUNDUSER");
m.hide () ; -
setcolor (WHITE) ;
settextstyle (DEFAULT FONT,HORIZ DIR,O0);
outtextxy(BUT X1,BUT Y1+185, "Found user");
outtextxy(BUT X1, BUT Y1+195, "Connect-to?");
ctmp=getch();
if ((ctmp=='y') || (ctmp=="'Y"))
ipxa->connect (ipxa->getuseraddr());
ipxa->alwayscall () ;
// ipxa->sendsignal (0, ACCEPTCONN) ;

}

else ipxa->waiting():;

blackbox(BUT_Xl, BUT_Y1+185, LEFTBOARD~
12,getmaxy()-10);

m.show() ;

sendq.clear();

break;

case WAITFORUSERCONFIRM :
m.hide () ;
setcolor (WHITE) ;
settextstyle (DEFAULT_FONT, HORIZ _DIR,0);
outtextxy (BUT_Xl, BUT Yl+185 "Incomlng")-
outtextxy (BUT Xl BUT Yl+l95 "connection,");
outtextxy (BUT . Xl BUT Y1+205 "Accept?,");
ctmp=getch();
if ((ctmp=="y') || (ctmp=="'Y"'))
ipxa->accept (ipxa->getremoteaddr ());
else ipxa->waiting();
blackbox (BUT_ X1, BUT_Y1+185, LEFTBOARD-
12,getmaxy()-10);
m.show() ;
break:
} .
lastipxstat=stat;
m.show();

}

ch.word=bioskey(l);
e=m.event.getevent();
if (ch.word!=0)
{
ch.word=bioskey(0);
if (ch.byte[0]==27) shutdown=1;



if (ch.byte[0]==4)
{

if ({ipxa->getstat(0)==CONNECTING) || (ipxa-

>getstat (0) ==CONNECTED) )

ipxa->disconnect (0);

)

i1f (ch.byte[0]==1) /* Ctrl-A use to clear screen */

{

m.hide () ;

setfillstyle (SOLID FILL, WHITE):

bar (LEFTBOARD-10, 0,getmaxx (), getmaxy());
toget.ID=ClearScr;

sendqg.put (toget) ;

m.show() ;

}

switch (ch.byte[l]) {

case 73

m.show(); break;

case 81

m.show(); break;

case 71

case 79

case 59
/* F1 */

BUT_Y1+75) ;

case 67

o« 1Y,
1
& (remote.node), 6) ;

network :");

& {remote.network),

4);

if (thick<1l0) thick++; m.hide(); thickness{();
if (thick>l) thick--; m.hide(); thickness();

if (Color<l6) Color++; else Color=0;
m.hide () ; :
BDraw.drawbutton () :
thickness();
m.show() ;
break;
if (Color>0) Color--; else Color=15;
m.hide () ;
BDraw.drawbutton{() ;
thickness () ;
m.show();
break;
if (Fillflag==1) -
{
Fillflag=0;
setfillstyle(CLOSE DOT FILL, DARKGRAY):;
m.hide();
bar(BUT_Xl,BUT_Y]+15, HUT“X1+60,

m.show () ;
)
else
{
Fillflag=1;
B¥ill.drawbutton();
}

break;
if (ipxa->getstat (0) !=CONNECTED)
{
m.hide () ;
setcolor (WHITE) ;
settextstyle (DEFAULT_FONT, HORIZ DIR,0);
outtextxy (BUT_X1i,BUT_Y1+185, "Enter node

gethex (BUT_X1, BUT_Y1+195 , (char *)
outtextxy (BUT_XI1,BUT_Y1+225, "Enter
gethex (BUT_XI, BUT_Y1+235, (char *)
m.show() ;

ipxa->connect (remote) ;

delay(100) ;
ipxa->alwayscall();
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sendqg.clear{):;

83

blackbox (BUT_X1, BUT_Y1+185, LEFTBOARD-

12,getmaxy()~10);
}
break;
case 68 : if (ipra->getstat (0) !=CONNECTED)
/* F10 */ |
m.hide({);

Settextstyle(DEFAULT_FONT,HORIZ_DIR,0);
outtextxy (BUT_X1,BUT_Y1+225, "User to find

A
gettextxy (BUT_X1, BUT Y1+235,
& (usertofind), 10);
m.show() ;
ipxa->finduser(usertofind) ;

(char *)

blackbox (BUT X1, BUT_ Y1+185, LEFTBOARD-

12,getmaxy ()-10);
} break;
}
inputc=ch.byte[0];
te.type=Keyboard;
te.x=ch.byte[0];
m.event.createevent (te) ;
}

// if (e.type==RightDown) shutdown=1; /* for debug */
if (e.type!=NoEvent) !
{

if (e.type==LeftDown)
{
lastleft=e;
if((e.k<60)&&(e.y>=BUT_Y1)&&(e.y<BUT_Y1+l65))
{
m.hide () ;
if (e.y>=BUT Y1+90)
{
BDraw.work({e.x, e.y);
BDraw.drawbutton() ;
}
else
{
Fillflag=1l;
BFill.work(e.x, e.y);
BFill.drawbutton() ;
}
m.show();
}
}
if ((e.type==LeftRel)&s& (lastleft.type==LeftDown))
{

temp=ele.getelement (e.x, e.y);

if((temp->ID==(ele.getelement(lastleft.x,lastleft

.y))=>ID)

&& (temp->ID!=HeadID) )/*checkfor click and rel point */

{
m.hide () ;
temp->serve () ;
curr=temp;
ele.drawall () ;
setcolor (WHITE) ;

rectangle (temp->xl, temp->yl, temp->x2, temp->y2) ;

m.show () ;
lastleft.type=NoEvent;



m.refreshxy();
cx=m.xpos (), cy=m.ypos/();
i1if (cx<LEFTBOARD)
{
cx=LEFTBOARD;
inboard=0;
} else inboard=]l;
curr->drawing (e, cx, cy):
while (ipxa~>abletosend (0))
{
if ({sendq.get(&toget)==0) break; -
ipxa->senddata (0, (char far *)&toget, sizeof(drawinfo));
}
while (ipxa->getdata (0, (char far *) &toget) 1=0) recvqg.put (toget) ;
while (recvqg.get (&toget) {=0)
{
m.hide();
if (toget.ID > HeadID)
(ele.getbyID(toget.ID))—>drawcomplete(&toget);
else
{ 1
switch (toget.ID)
{
case ClearScr : {
m.hide();
setfillstyle(SOLID FILL, WHITE);
bar (LEFTBOARD-10, 0, getmaxx (), getmaxy () ) ;
m.show(); } break;
}
}

m.show(};
}
m.event.delevent () ;
}
closegraph{():
ipxa->endIPX () ;
delete {ipxa) ;

. printf("%d\n", shutdown);

for(i=0;i<=5;i++) printf("%x", remote.node[i]);
return O;
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