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Abstract

The purpose of this project is to apply the usage of Microcontroller as web server to store
data and webpage. This server is developed on PICDEM.net of Microchip Company , which
contains PIC18F452 microcontroller functioning as a server central processor , IC RTL8019AS is
used to connect to the internet and IC 24L.C256 is used to store data and webpage. For intemet
connection experiment , while using the boatd to connect to the internet , we find that it is able to

store data and web page. Moreover , this board can be used as a server simultaneously.
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3.6 UDSANAADY PICDEM.net
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4.2 maeuldsunsy

msiiouTsunsudmsvlulasnouInsames PICISF452 nidludiutszuiana
¥ ¥
naazAIUgUMsTIaueIuEi Hne iy ansauvsesnidiulilsunsudess Al
a ¢ o
Lo Idsunsulumsnauquszuudmednia
] =1 o @
2. Tilsunsuudwdnfaldmnididos
ar of
3. Tdsunsumssuuinia
o~ = o
4. Tdsupsumsimsiev
) ] =3
5. TilsunsumisdauRnne
6. lsunsumsdAnaedulouaaing
o
7. TilsTnnpaioo1sn (ARP)
8 Tislanoalow
= P==~ 1 =1
9. Tlsianealomoui (ICMP)

10. Tus Tnneanai

d
4.2.1 Tﬂ‘sLmﬁsﬂumsmuqmzuuﬁmassﬁﬂ
& a o'y « of a v 1 & -
11—“11“‘5El‘lJf‘ﬂ‘SﬂN’m‘llBQQﬂﬂimﬂmﬂimﬂilzﬂ"lln'iﬂﬂi:‘,ﬂ1ﬂ1iﬂu1ﬂ1ﬂﬁ]m~lﬂu~! o

o ! @ x a & o
SunSedadeyaldfiudunnuquszuuiinidin (Network Interface Controller , NIC) dudioy

¥
AuTdsunsu'ld dail

#BIT NIC IOW = PORTE.]

#BIT NIC_IOR_ = PORTE.0

#BYTE NIC_DATA = PORTD

ftdefine DATA TQO NIC set_tris d(ALL OUT);

#idefine DATA FROM NIC set_tris_d(ALL_IN);
# Tlsunsudua 1 ludond vamesvo iouled (NIC) v

BYTE innic(int reg)

{
BYTE b;
DATA_FROM NIC;
NIC_ADDR = reg;



NIC_IOR_=0;

delay cycles(1);

b= NIC DATA;
NIC_IOR_=1:
return(b);

7 Tsunsudant 1 Tudein3Samosuns bu'led (NIC) ¥/

void outnic(int reg, int b)

1
NIC_ADDR - reg;
NIC_DATA = b;
DATA_TO NIC;
NIC IOW_=0;
delay cycles(1);
NIC IOW =1,
DATA_FROM_NIC;

4.2.2 Tsunsuutaminmalsituivioles
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Taodndudaumnifafigndadun i luTnsaonTnsamedlszinann  szfivinalneg

funiuswueslulnsneunsames winifevzgoudaieltssulanalédroseun pMa

VD4 NIC

void setnic_addr(WORD addr)

{
outnic(ISR, 0x40)
outnic(RSARO, (BYTE)addr);
outnic(RSARI1, addr>>8);

}

void getnic_data(BYTE *data, int len)



4

BYTE b;
outnic(RBCRQO, len);
outnic{RBCR1, Q);
outnic{(CMDR, 0x0a);
while (len--)
{
b = innic(DATAPORTY},
*datat+ = b,

i
§

void putnic_data(BYTE *data, int len)

{
outnic(ISR, 0x40);
outnic(RBCRO, len); outnic(RBCR1, 0);
outnic{CMDR, 0x12); while (len--)
outnic{DATAPORT, *data++);
len = 255; while (len && (innic{ISR)&0x40)==0)

len--;

4.2.3 Tdsupsunissuniinda
o o od Foy A W r=1 o 1 a
Tilsunsums Suninne 9xinsasivaeunNgNdnl GazApdlimsmruadu

4 d
VEIWNINEG

#tdefine MACLEN 6
typedef struct
{
BYTE dest [IMACLEN] ;
BYTE srce [MACLEN];
WORD pcol ;

} ETHERHEADER
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<
4.2.4 hlnsumidmnzy
4 d o w ¥ o ¢ ¥ =
uRnifnfidhuzdasgaiinseviasassmeunnugnanilag s lnnenlon ey

g4 4 < = o
uwmmﬂﬂ:qﬂmmﬂixmanamax"lm

BYTE getch _net (void)

{
BYTE b=10;
atend = rxout>= rxin;
if (1attend)
{
b - getnic_byte ()
rxout ++
check byte (b);
}
return (b) ;
}

BYTE ungot_byte

BOOL ungot ;

BOOL get byte (BYTE &b)
{

if {ungot)

b = ungot byte ;
cles

b = getch net ()
ungot = 0;

return {(‘atend) ;
}
void unget byte (BYTE &b)
{

ungot byte = b;

kung0t= 1:}



36

4.2.5 hlsupsumsasinifn

[l o o
Tlsunsunisadaunnng

a0 11 Troda Tuiia

| @ d o ar & A d o
szoumunazunnfaadlutvidesine Imiou ledda

void put_ether(void *data, WORD dlen)

{

outnic{ISR, 0x0a);

setme_addr(TXSTART<<8),

putnic_data(nicin.eth.srce, MACLEN);

putnic_data(myeth, MACLEN);

swapw(nicin.eth.pcol),

putnic data(&nicin.eth.peol, 2);

putnic_data(data, dlen);

4.2.6 Ilsunsumsfanafuosuanina

= [ 4 o oo P=y ~
Tilsunsumsandafusouaaraie lduaasamuziinuveuds wines Il

void XLCD Init(void)
{
#ifdef BIT8

DATA_PORT

14
or

=0;

TRIS DATA_PORT = Oxff;

Helse
#ifdef UPPER

DATA PORT

&= Ox0f"

TRIS_DATA_PORT j= 0xf0;

felse

DATA_PORT

&= 0xf0;

TRIS DATA_PORT [= 0xOf:

#endif
#tendif

TRIS RW

TRIS RS =

=0

L

0,



TRIS_E =0;

RW PIN =0;
RS_PIN =0;
E_PIN =0,

XLCDDelayl5ms();
#ifdef BITR

TRIS DATA PORT =0,
DATA PORT = 0b00110000;
felse
ifdef UPPER
TRIS DATA PORT &- 0Ox0f;
DATA PORT &= 0xOf;
DATA PORT  |=0b0010G0000;
Helse
TRIS DATA PORT &= 0x{D;
DATA_PORT &= 0xf0;
DATA PORT  |=0b00000010,
#endif
#endif

E PIN = !;
XLCDDelay500ns();
E PIN =0
XLCDDelay4ms();
#ifdef BIT8
DATA PORT = 0b00110000;
#else
#ifdef UPPER
DATA_PORT &= 0x0f;
DATA_PORT |= 0b00100000;
felse
DATA_PORT &= 0xf0;
DATA_PORT |= 0b00000010;



#endif

#endif

E PIN = 1;
XLCDDelay500ns();

E PIN=0;
XLCDDelay100us();

#ifl

#ifdef BITS

DATA _PORT = 0b00110000;
felse

#ifndef BITS

#ifdef UPPER

DATA PORT &= OxOf;
DATA PORT  |=0b0010000O;
#else

DATA PORT &= 0xf0;
DATA PORT = 0b00000010;
#Hendif

E _PIN =1;
XLCDDelay500ns();

E_PIN -0

#endif

#endif

#endif

#ifdef BITS

TRIS_DATA PORT = Oxff;
t#else

ifdef UPPER

TRIS DATA PORT |=0xf0;
#else

TRIS_DATA_PORT |= 0x0f;



#endif

#endif

#if 'defined(XLCD IS_BLOCKING)
while(XLCDIsBusy());

#endif

XLCDCommand(XCLD TYPE),

#if 'defined(XLCD IS BLOCKING)

while(XLCDIsBusy());

#endif

XLCDCommand(XCLD TYPE);

#if 'defined(XLCD_IS BLOCKING)
while(XLCDIsBusy());

#endif
XLCDCommand(DOFF&XLCD_DISPLAY SETUP);
#if 1defined(XLCD_IS_BLOCKING)
while(XLCDIsBusy(});

#endif
XLCDCommand(DON&XLCD DISPLAY SETUP),

#if Idefined(XL.CD IS BLOCKING)
while(XLCDIsBusy());

fiendif

XLCDCommand(0x01);

#if 1defined(XLCD _IS_BLOCKING)

while(XL.CDIsBusy());

#endif
XLCDCommand(SHIFT CUR_LEFT);

#if ldefined(XLCD_IS_BLOCKING)

while(XLCDIsBusy());

#endif

XLCDCommand(0x80);

return;

39
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4.2.7 hilslnneawendn
T Taneawans#t 1 lunisuasminunyloR1difiun1 MAC address m3dinTizvian
lofifid ez 1dgafids mach oz skip mmfmﬁauﬂmi’fmg,mﬁ%mnt’\’wz"l%ﬁgﬂﬁﬁa
pu_ lumsdedoyalaf NIC uRniftaridives@aofds xmit_ether O
BOOL arp_recv (void)
{
BOOL ret=0;
if {match byte (0x00) && match byte {0x01) &&
match_byte (0x08) && match byte (0x00) &&
match_byte (6) && match byte (4) &&
match word {ARPREQ) &&
skip lword () && skip word () &&
get_Iword (remip.l} &&
skip Iword () && skip word (} &&

match lword (myip.1})

ret = 1;
txin = 0
put_word (0x0001} ;
put_word (0x0800) ;
put_byte (6) ;
put_byte (4) ;
put_word (ARPRESP} ;
put_data (myeth, MACLEN);
put_lword (myip. 1) ;
put_data (nicin.eth.srce, MACLEN) ;
put_tword (remip. 1) ;
put_ether (txbuff, txin) ;
xmit_ether (txin) ;

}

return (ret) ;
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4.2.8 Tslnnealen

SuwesiialililalanleflFlumsasnasudeyaiidunindiulls Inneaviian: 1s

¥ .
TulassauilldllsTaneany 2 i de Tofdud oy A3 Suflusiaduee hiauisesy

vounla

w

BOOL ip_recv {viod)

{
BYTE b, hi, lo;
int n=0;
BOOL ret=1;
checkflag = 0

checkhi == checklo — 0

if {(match_byte (0x45) && skip byte () &&
get_word (iplen) && skip word () &&
skip word () && skip byte() &&
get_byte (ipcol) && skip) word ()} &&
get_word (remip. I} && match_word (myip.l) &&
checkhi == 0x{f && checklo == 0xff)

if (ipcol == PICMP)}
icmp_recv () ;
else if (ipcol == PTCP)
tep _reev () ;
else
discard data () ;
}
clse
discard data (} ;

return (ret) |
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4.2.9 Nlslanealedisud
TilsTanealeddud  dhunfesflefidinfildlumsasreuaniuzveimsfuds
foyanseiidsnsulude ping lunrl¥lusTaneateddui nfesfiiludivineidoaner
navindasdayafimiioudy
BOOL icmp_recv (void)
{
BOOLret = 0
WORD csum ;
rpdlen = 0
if (match_byte (8) && match byte (0) && get word (csum))
!
while (skip byte ()}
rpdlent+ ;
ret = {checkhi == 0xff) && (checklo == 0xff) ;
if (ret && rpdlen <=MAXPING LEN)
{
DEBUG_PUTC (*>");
checkhi = checklo = 0;
put_ip () ;
put_word {0} ;
csurmn += (x0800;
if (csum < 0x800)
csum ++ ;
put_word {csum) ;
put_ether (txbuff , txin) ;
copy rx_tx (txin, [PHDR_LEN + ICMPHDR._LEN, rpdlen};
xmit_ether (IPHDR_LEN + ICMPHDR_LEN + rpdlen) ;

}
return {ret) ;

}
void copy_rx tx (BYTE dest, BYTE srce, BYTE len)
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BYTE b;
outnic (ISR, 0x40);
dest + = sizeof (ETHERHEADER) ;
stce + = sizeof (NICETHERHEADER) ;
while (len--)
{
outnic (RSARO, srce) ;
outnic (RSARI1 , curr rx_page) ;
b = petnic byte () ;
outnic {RSARO , dest) ;
outnic (RSAR1 , TXSTART) ;
putnic_byte (b);
srce ++

dest ++ ;

4.2.10 Tilslnnoaiaw
e Tils Tanea lefiviimsTinseideyauindafidwriflunun s Taneafidfiud-

.
a9 a o

TrlnnenfidRvsiudoynlaoids preev  idlefudoyaunadudinsduiumsuuy
Tils Taneafid i Ao tep_handler (void)
BOOL tep recv (viad)
{
in{ hien, n;
BOOL ret=0;
WORD addr:
checkhi = checklo = 0
if (get word (remport) && get word (locport) &&
get lword (rseq. 1) && get Iword (rack . ) &&
get_byte (hlen) && get byte (rflags) &&
skip_word {) && skip_lword ()}
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iplen -= IPHDR LEN;
check word (iplen) ;
check lword (myip . 1) ;
check lword (remip . I) ;
check_byte (0) ;
check_byte (PTCP) ;
rxout = (hlen>>2} + IPHDR LEN;
rpdlen = iplen - rxout + IPHDR_LEN;
addr = getnic_addr () ;
check rxbytes (IPHDR LEN + TCPHDR LEN . iplen - TCPHDR LEN):
seinic_addr (addr) ;
ret = (checkhi = = 0xfD) && (checklo = = 0xff) ;
if (ret)
tcp)handler (} ;
}
return (ret) ;
}
void tep_handler (void)
{
BOOL x=1;
tpdlen = tpxdlen = 0;
d_checkhi = d_checklo = 0;
checkflag = 0
tflags = TACK ;
if (rflags & TRST)
tx =0,
else if (rflags & TSYN)
{
add lword (rseq .1, 1};
if (locport == DAYPORT || locport == HTTPORT)
{



rack . w [0] = Oxffff;
rack . w[1] = concount ++ ;

tflags = TSYN + TACK ;

else

tflags = TRST + TACK ;
}
else if (rflags & TFIN)
add Iword (rseq .1, mpdlen +1);
else if (rflags & TACK)
1
if (rpdlen)
add_lword (rseq . |, rpdlen) ;
else
tx = 0;
if (locport == HTTPORT && rpdlen)
{

http_recv () ;

tx = O
}
else if (locport == DAYPORT && rack . w[0]==0)
{
daytime handler () ;
tx = 1;
}
3
if (tx)
tep _xmit () ;

}

* msdamdeyauiindaiiiiu s Tareauuy Tcpy
void put_tcp (void)
{

45
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WORD len;

checkflag = 0;

checkhi = d checkhi ;

checklo = d_checklo ;

put_word (locport) ;

put_word (remport) ;

put_lword (rack . 1) ;

put_lword (rseq . 1} ;

put_byte (tflags & TSYN ? TCPSYN_LEN*4 : TCPHDR_LEN*4) ;

put_byte (iflags) ;

put_byte {0x0b) ;

put_byte {Oxb8) ;

len = tpdlen + tpxdlen +TCPHDR_LEN ;

if (tflags & TSYN)

{
txin += 4,
len += TCPOPT LEN ;
put _byte (2);
put_byte (4);
put_word (TCP_MSS);
txin - = TCPOPT LEN + 4,

;

check lword (myip .1} ;

check lword (remip. 1) ;

check byte (0);

check_byte (PTCP};

check_word (len) ;

put_byte (~checkhi};

put_byte (~checklo);

put_word (0) ;

if (tflags & TSYN)

txin += TCPOPT LEN; }
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