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#define UDF SOUR PORT 5893 xR YRR IS %/
#define UDr DEST PORT 5893 Sl RS %/
#detine IF DEST ADDR 0.0.0.07 SxxC B TF bk %/
#define PAYLOAD DATA “Hello, World!™ VIO - A
#define PAYLOAD L. EN sizeof (PAYLOAD DATA) SR RN KE */
% fH ik
UDP_SOUR_PORT 5893 5E L UDP A3k v “ g 07 FEIME
UDP_DEST PORT 5893 € X UDP ELskrp “ H G O Bl
IP_DEST_ADDR ”0.0.0.0” fRE B IP Mudk, FAERREEEKRIKE
PAYLOAD_DATA “Hello, World!” HE X UDP RN Z, “FAETEHN
PAYLOAD LEN sizeof (PAYLOAD_DATA) H 5 S UDP 47 4R K 1
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struct netp_cth_header
u8_t dest_address[ETH_ADDRESS_LEN];
u8_t sour_address[ETH_ADDRESS_LEN]; PPNELERET ]

ul6_t type;

struct

netp_eth_header

struct netp_ip_header

u8_t head en:4;
u8_t version:4;
u8_t diff_services;

ul6_t total le h:

ul6_t identification:
struct netp_ip_header ul6_t flags offset; ipvd kg5
u8_t time_to_live;

u8_t protocol

ul6_t header checksum;

struct iy

struct ip_addr destination address;

struct netp_udp_header

ur_port
struct st_port; i
) ’ UDP i 54y
netp_udp_header ul6_t length;
ul6_t checksum;
struct netp_udp_pseudo
u32 t sour_addr;
struct u32_ t dest addr; o
UDP {5 B B4 1
netp_udp_pseudo u8_t zero;

u8_t protocol;

ul6_t length;
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struct in_addr

struct in_addr ud2_t s_addr; 32 fir ikl
UDP_HEADER LEN #define UDP_HEADER LEN 8 UDP {3 4
PAYLOAD_DATA #define PAYLOAD_DATA "Hello, EXPens! ™ uDP
PAYLOAD LEN &define PAYLOAD LEN sizeof (PAYLOAD DATA) UDP gk fE
NETP DD PSEUDO LEN #define NETP UDP_PSEUDO LEN VOP BB

sizeof (structnetp udp pseudo)

ETH_HEADER LEN #define ETH HEADER LEN 14 LA R 3 1 RE

1P_HEADER_LEN #define 1P HEADER LEN 20 1P {34 1
SRHR 2 EAE

netp_current_udp addr ud2_t netp_current_udp addr(}: FEL 1A £ 11
UDP Hihl

htons 116_t htons(ulé_tn);
inet_addr ud2 t inet_addr(const char *ep);
inet_chksum ulb t inet chksum(void *dataptr,ulf t len) &y Lar ]
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IP #hhl, PL 2483 A, 3HSHUE I Kk,

4. %56 THL B. C. Dy Bu F _Efy “UDP TH” BUHIEE.
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UDP_HEADER LEN+PAYLOAD LEN.
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(@) HENATI 23 H 5 ExpCNS |work |EXPens_student |netproto_udp student T
HJ net— proto udp_student.c 4, 7ERE%Y netp udp input _student WN%w5 LIS .

(b) SHLIRIEANIE UDP My NEE G IS R, bt CEAAE RS,
CAFAEMACHD 2 LT ORIk, TP k. UDP k. UDP fhikk. AREGAT. fdksgnd
XAREF IR IR AN ZE PP X FaEl, ORI Z PR, B 1P Huhkrgress, g fakgz
X, FTENAERAN AT

(¢c) el UDP #¥at. HEHELLL 1P k&5H ip_header [ protocol R
“TE A T BOE R W A WU s R O SO UDP B, R RUE A
IP_PROTO_UDP., HIEAE UDP #ds iR Al NETP_PUSH_TO _LWIP =825 Wh Ak 4k 223047 -

(d)  #EHL UDP HKy%G -5~ UDP_SOUR PORT HIBUIEIR. & EALEL UDP kik
FJudp_header H[¥) dest _port B “HuGI 15" FRAEAIWIZ UDP FHi4R 2 5234
BOLERIFJUDP #HEAR . IS AZ NI [B] NETP PUSH TO LWIP AZ45 PSR 4k 224047 -

(e)  Fir UDP KRI&MIZTSIER. WIH UDP kARSI FIFEEA N 0, WFHEIIER
WAESIEM. &FHEE 1P LA UDP Sk EUEISIE UDP RIS AE M IR, a1
ANTERA I 3% B R 4

PR ENETI B, TR RS0
T ENLE R BT
BTN IR R, WRSER IR

PR ) B3 2247

. ZEREWT

J%H

\brief Y Kik—A UDP B¥EA

A e XA R, KiE— UDP BHEA . FRFEK & XA R 5
*/

void

netp udp output student ()

{

/S udp Rk udp DAk FORGEMPIX . I X

struct netp_udp_header udp header; structnetp udp pseudoudp pseudo; struct ip_addr
sour ipaddr; struct ip addrdest ipaddr;

u8_t send buff[UDP_HEADER LEN+PAYLOAD LEN];

Spe
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u8_t checksum buff[NETP_UDP_PSEUDO_LEN+UDP_HEADER LEN+PAYLOAD LEN];

J/ WiE udp SkEER
udp_header. sour_port = htons(UDP_SOUR PORT) ; udp header. dest port =
htons (UDP_DEST PORT) ; udp header. length = htons (UDP_HEADER LEN+PAYLOAD LEN);

udp_header. checksum = 0;

/7 Kt udp DA S5 44

sour ipaddr.addr = netp current ip addr();

dest ipaddr.addr=inet addr (IP DEST ADDR); udp pseudo. sour addr=sour ipaddr.addr;
udp pseudo. dest_addr=dest_ipaddr. addr; udp pseudo. zero = 0;

udp_pseudo. protocol = IP _PROTO UDP; udp pseudo. length=udp header. length;

/R udp DRk udp Sk dup TS DLRIRLG AN ZE i X memepy (checksum_buff,
&udp pseudo, NETP UDP PSEUDO LEN): memcpy (checksum buff+NETP UDP PSEUDO LEN,
&udp_header, UDP_HEADER LEN);

memcpy (checksum buff+NETP_UDP PSEUDO LEN+UDP HEADER LEN,

PAYLOAD DATA, PAYLOAD LEN) ;

/TR RN
udp_header. checksum = inet chksum(checksum buff,

NETP_UDP_PSEUDO_LEN+UDP_HEADER LEN+PAYLOAD LEN) ;

/W udp ks udp HEEE DB IE S X memset (send_buff, 0, sizeof (send buff));
memepy (send buff, &udp header, UDP_HEADER LEN) ;
memcpy (send buff+UDP_HEADER LEN, PAYLOAD DATA, PAYLOAD LEN):

/ RIER R
if (ERR OK == netp udp output (&sour ipaddr, &dest ipaddr, send buff,
UDP_HEADER LEN+PAYLOAD LEN, 0)) {

printf ("\n/Zi% UDP %4/ (1, B2 \n”) ;
} else {

printf ("\nAi% UDP 4t RIC \n”) ;
}

}

Sk

* \brief A KR WIRIERS, R XA eR £
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* |\param packet T8 )N B F) B
* \param packet len$dsmifK &

p
* \return —A> put to Iwip SR [AIE .
* IRl NETP PUT LWIP FR7sACIREEE 5 1 B As 25 b2 Uil ik 4k 2 Ab 31
* R [8l NETP NO PUT LIWP R AKEEARMAL 45 T JZ 0O b 3 .

*/

enum push to lwip

netp udp input student (void *packet, intpacket len)

{

/5 LUK, 7P 3. (0P 4R LDP Dy Rl

/IR X AR AR 56 AN 2% P X 45 % struct netp_eth header eth header; struct
netp_ip headerip header; structnetp udp header udp header; structnetp udp pseudo

udp_pseudo; ul6_t udp checksum;
char *payload buff; u8 t *checksum_buff;

memcpy (&eth header, packet, ETH HEADER LEN);

7/ REEEL ip B

if (eth header. type != htons (MAC PROTO IP)) {
return NETP PUSH TO LWIP;

}

memcpy (&ip header, (u8 t*)packet+ETH HEADER LEN, IP HEADER LEN);
s/ e H ) ip HuhEAS R AR O BdE
if (ip header. destination address.addr != netp current ip addr()) {

return NETP_PUSH TO LWIP;
}

/7 RIREL UDP Bk
if (ip header. protocol != IP PROTO UDP) {
return NETP PUSH TO LWIP;

}
memcpy (&udp header, (u8 t*)packet+ETH HEADER LEN+IP HEADER LEN, UDP HEADER LEN);

s/ i g H R 15 A UDP_SOUR PORT (%R TR
if (udp header. dest port != htons(UDP DEST PORT)) {
return NETP _PUSH TO LWIP;

}
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/7 FIWr UDP RSN 7 75 IE
if (0 != udp header. checksum) {
checksum buff = malloc (NETP UDP PSEUDO LEN+udp header. length); udp checksum =

udp_header. checksum;

udp_header. checksum = 0;
udp_pseudo. dest_addr = ip header. destination address. addr; udp_pseudo. sour addr =
ip_header. source_address. addr; udp_pseudo. zero = 0;

udp_pseudo. protocol = IP PROTO UDP; udp pseudo. length=udp header. length;

memcpy (checksum buff, &udp pseudo, NETP UDP PSEUDO LEN) ;

memepy (checksum buf f+NETP_UDP_PSEUDO LEN, &udp header, UDP_HEADER LEN):
memcpy (checksum buff+NETP UDP_PSEUDO LEN+UDP HEADER LEN,

(u8_t*) packet+ETH_HEADER _LEN+IP_HEADER_LEN+UDP_HEADER_LEN,
ntohs (udp header. length) -UDP_HEADER LEN) ;

if (udp _checksum != inet chksum(checksum buff,
NETP_UDP_PSEUDO_LEN+ntohs (udp_header. length))) {
return NETP _PUSH TO LWIP;
}

free (checksum buff) ;
}

v/ BB EGEMIX
payload buff = malloc(udp header. length-UDP HEADER LEN) ;

/B AR N 2R B s g b X
memcpy (payload buff, (u8 t#*)packet+ETH HEADER LEN+IP HEADER LEN+UDP HEADER LEN,
udp_header. length-UDP_HEADER LEN) ;

/7 ATENE N
printf ("\n#E| H K% 9. d % UDP Bdladl, 7#EN: s\n”,Y

ntohs (udp header. dest port), (har*)payload buff);

/B3 gz ph X free (payload buff); return NETP NO PUSH LIWP;
}

4.5 UDP #RICHI_EEBGHEHI BT 5L
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ARG EN A A B fEN—4, FEHL C D EA—4, EHLE M F ERN—4. B
XLAENL A B FRE4UNG, HEeHMEESE TN AL B e mEE. SLRIFmRT, ot
B “YITHIMR

ESEG T, AL A BErEE R TP B E N 172,16, 1. 11, EAL B {F A TiER:
WA D, B 1P WEN 172.16. 1. 12, THL C KEgrER TP bk E
9 172.16. 113 FENL D A A TERRS W ERE L, RO 1P HuhlbweE N
172.16. 1. 14, FAHL E fEHLA TIEBRSWYEE D, K On 1P bk Eh
172.16. 1. 15, FHL F 00 TP Hibbi By 172,16, 1. 160 FTA B H T PR
255. 255. 255. 0, ERIAMZKGIZE N 0.0.0.0.

1. Gl k% UDP HdE4Rd O

(2) &% ENLHT T %235 H £ExpCNS |work |EXPens_student |netproto_udp student |net proto
_udpif student FHJ netproto udpif student.c A, FERR#L netp_send udp WHWE
SEIARHS

(b) ZSHLRJEF UDP. Rik$E L SLBUHER AR B4 1 s, i DR FERIAD .
CAfEMMRILEIE T UDP Sk&hty. UDP Dy E gty J§ 1P bk, Sz IXfaE AR
WANZE M X FREH AR, HIE MR IX . RIGAIZEMIX, UDP RESAI TSR, & UDP
SRR P DB AR IR X AR TP 22 UK 22 v X B 326 3] W0 2% v (i 2 B0

() Hyi& UDP =k, RIGMFEA 0. MEIFHAE—A UDP Hml k. my LU 23
H Ex— pCNS |work |[EXPcns_student |netproto udp student |netproto udpif student T
i netproto udp student.h SCAFHFTE X G O{E. MK A UDP HEADER LEN+
buff len.

(d) Hi& UDP PHE RS EAUVMEHIEA UDP Phiit. b, R IP Moy AEEN
IP $dk, HE IP Moy H P FsE R 1P bk, KES UDP Sk s BB AH
[ o

2. YafdSEIF UDP HidEdid% 1

(@) A FHLFTIF netproto udpif student.c M, TEREL
netp udp input student %5 SZIUACHD,

(b) ZHELRJFEH UDP. FMlch: DSl AR B 4 th BRAR, 70 i A AFAERIARES .
CATFAERIRIGE LT DURMImESk, TP Ak, UDP i3k, UDP fhifsk. AZBOAI. fudkgnd
XFREF ARG B X 5L, LUK @ R iRess:, B TP HbhbiRss, Wi gz
X, KN AR R R R ARG X S ST

(c) L UDP #¥ifu. & FHUELLL 1P k&5M ip header HHJ protocol RfI
CREEEAL” FBAE AN AR W) = E GRSy UDP B, AT
IP_PROTO UDP. WA UDP %GR [l NETP PUSH TO LWIP 2245 PSRk 4k B3 AT .

(d) HRELUDP HHAJRIHS N recv port HIEHEHR& NN UDP L&ty
udp_header Hffjdest port R “HWim5” FEAEAIKZ UDP Kot 52 JATE
ff) UDP #dEh. dnFASZNIR[E] NETP_PUSH_TO_LWIP A2 45 WS Rk 4k 4L 34T .

(e)  HIir UDP WUGAZ TS IER. WH UDP kARG A T EMEAN 0, 7 BEIIER
KA IER. AENLEDT TP A UDP 4Rk A IAE UDP AER A 5 IR, R
ANTERA I 2 5% 35 4 o

3. A EVHTIF A ds, TFAaHSREE -
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A FNA AT .
BN EEAERE, WSS .
- VRUSCEI BN AT A2
. SHEARLATR
Skt
\brief F BJRMEEN, FERH P80, Kik—A UDP Ak
A e XA R, KIE—A UDP B . udpif B2 HIXAN R %L
*
\param dest ipaddr H®) 1P Huhk
\param dest port H 1)
\param sour port Y&
\param buff H1ERLEMIX
\butt len Ti#K &
¥
* \return 0 RIERIN, —1 KiERW
*/
int
netp send udp(struct ip addr dest ipaddr, ul6 t dest port, ul6 t sour port,
void #buff, int buff len)
{

struct netp udp header udp header; /7 UDP 4. 3kstruct netp udp pseudo

udp_pseudo; ./ UDP )y 1 istruct ip_addr sour ipaddr;
V8 TP Hhk

u8_tsend buff; /ARG P X AR E

u8_t#checksum_buff; /KB AN G v X R

s/ G R ERGITIX . BRI X
send buff = malloc (UDP HEADER LEN+buff len);
checksum buff =malloc (NETP UDP PSEUDO LEN+UDP_HEADER LEN+buff len);

/W8 TP HUEVCE N AR I TP Mk

sour ipaddr.addr = netp current ip addr();

v/ Wi UDP Rk
udp_header. sour port = htons(sour port); udp header.dest port = htons(dest port);
udp header. length = (ul6 t)htons (UDP HEADER LEN+buff len); udp header. checksum = 0;

/K UDP PRk

udp_pseudo. sour_addr = sour_ipaddr. addr; udp_pseudo. dest_addr =dest_ipaddr. addr;

udp_pseudo. zero = 0; udp_pseudo. protocol = IP_PROTO UDP; udp_pseudo. length =
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udp_header. length;

/s udp PGk udp Wk dup 5EEE UL RIS IS ANZE T X memepy (checksum_buff,
&udp_pseudo, NETP_UDP_PSEUDO LEN) ; memcpy (checksum buff+NETP UDP_PSEUDO LEN,
&udp header, UDP HEADER LEN);

memepy (checksum_buff+NETP_UDP_PSEUDO_LEN+UDP_HEADER_LEN, buff, buff_len);

/TR AN
udp header. checksum = inet chksum(checksum buff, NETP UDP PSEUDO LEN+UDP HEADER LEN+(ul6 t)b

free (checksum_buff) ;

/K udp Rk udp FUEPE DR RIE G IX
memepy (send buff, &udp header, UDP HEADER LEN): memcpy(send buff+UDP HEADER LEN, buff
buff len);

/R IP BeURI%E UDP Ak

if (BRR OK == netp ip payload output(&sour ipaddr, &dest ipaddr,

NETP_TTL, NETP_DS, TP _PROTO UDP, send buff, UDP_HEADER LEN+buff len, 0)) { recv_port =
sour port;

free (send buff);

return 0;

} else { free(send buff); return —1;
}
}

Sk
* \brief A HFARMRERS, K HIXAS KL
*
* |\param packet 15 FMFENCEI I HHE
* \param packet lenBAsmifK &
*
* \return —A> put to Iwip SR [AE .
* JR 6] NETP PUT LWIP ZE/n A FRAHE o K Bl Wiss 45 b2 Uik 4k 2L a7
* JR[E] NETP NO PUT LIWP RRAKG AR WAL 45 b 2 PSR AL 2 o
*/
enum push to lwip

netp udp input student (void *packet, int packet len)
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{

struct netp eth header eth header; structnetp ip headerip header; struct
netp_udp_header udp_header; structnetp udp pseudoudp pseudo; ul6 _t udp checksum;
char *payload buff;

u8_t *checksum_buff;
memcpy (&eth header, packet, ETH HEADER LEN);

/7 REREL ip Bl
if (eth header. type != htons (MAC PROTO IP)) {
return NETP_PUSH TO LWIP;

J

memcpy (&ip header, (u8 t*)packet+ETH HEADER LEN, IP HEADER LEN);

s/ IR BN ip HibEA R AR A dE

if (ip_header. destination address.addr != netp current ip addr()) {
return NETP_PUSH_TO_LWIP;

}

v/ HRAREL UDP Bk

if (ip_header. protocol !'= IP PROTO UDP) {
return NETP PUSH TO LWIP;

}

memcpy (&udp_header,
1 (u8 t*)packet+ETH HEADER LEN+IP HEADER LEN, UDP HEADER LEN) ;

s/ i UER H s 5 A2 recv port BIEHRHK
if (udp header. dest port != htons(recv port)) {

return NETP_PUSH TO LWIP;
J

/7 Pl ODP RS AN R LA

if (0 != udp header. checksum) {

checksum buff = malloc(NETP UDP PSEUDO LEN+udp header. length); udp checksum =
udp_header. checksum;

udp_header. checksum = 0;

udp_pseudo. dest_addr = ip_header. destination address. addr; udp_pseudo. sour addr =

ip_header. source address. addr; udp pseudo. zero = 0;
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udp_pseudo. protocol = IP_PROTO UDP; udp_pseudo. length=udp_header. length;

memcpy (checksum buff, &udp pseudo, NETP UDP PSEUDO LEN) ;

memepy (checksum buff+NETP_UDP_PSEUDO LEN, &udp header, UDP _HEADER LEN):
memcpy (checksum buff+NETP_UDP_PSEUDO LEN+UDP HEADER LEN,

(u8_t#)packet+ETH HEADER LEN+IP HEADER LEN+UDP HEADER LEN,

ntohs (udp_header. length) -UDP_HEADER LEN) ;

if (udp checksum != inet chksum(checksum buff
NETP_UDP PSEUDO LEN+ntohs (udp header. length))) {
return NETP PUSH TO LWIP:
}
free (checksum buff) ;

J

v/ B RS IX
payload buff = malloc (udp header. length-UDP HEADER LEN) ;

/¥ UL BN AR B gz i X
memepy (payload buff, (u8 t*)packet+ETH HEADER LEN+IP HEADER LEN+UDP HEADER LEN,
udp_header. length-UDP HEADER LEN) :

V=) Y S
netp user input(&ip header. source address, payload buff, udp header. length-UDP HEADER LEN):

/B # 2  [X free (payload buff) ; return NETP NO PUSH LIWP;
}

SEI0 P IR
I KRIE UDP BUEHR

FHL A miERCOERIE, EENL B EESh A as kg s, IR B IERA (BREX
UDPHMSC )

EHL B B ENL A KIERIRILC:
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FHL C E _LIEBIMUrHras T aasi sk Eds, R B pE A (BREL UDP B o EHL A
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1. FEHLB. C.D. E.F LEsh UDP TH, ENIRSS 20, Walim ¥ 2483,
2. FEWNL B. C. Dy Ev F B asiiigids, P ELIESM (BREL UDP 130 .

3. FHLA FEZh uDP TH, {EANXR U, LI 255.255. 255. 255 A H fthhl, UL 2483 i
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HEARIER AR AR R EPLSEBAR &

el -eim

LR EGESBE
GBI RIEX UDP HIEMR
UDP 7ETHEAR IR A FEFLL Py 25 2
%5 UDP CHH A s s 76 TR IR A G4 DL R 25

PhE B UDPTHELAR IR AN K Oy i S AL HEAE N o D i 0 2 e VR TP ok
H R IPHIE . 5 FIUDPI B4 Rl B384 T 2 15 5., (155U
REAS ff & 1X A Bt L2 J8 TR AN IE R

5y UDPR S AL G4 Bt 7y« X ERR AL PR, &
A REAL S 2 MR RO

5340 UDP. TCP B4R (K 3 T LUA BT RCT 15, BT AZE TSR0 A i
R R IR R T 0 CHAT T RN Tt ERRAM, Al LAHALIX) .
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IR /NEE o P SRIX 842 i S B G0 A 3Tk B W I 5 A 12 i 326 1) o
BA—EL AR FTC IS L A BX A e .

DRI, S T B DR B A 1 e B PR A I A 14, UDPHIMUHE T SRR 36 AT B
KOs E AN . X8, BIMESdR U fmid i b el T g, HE2
BRI AN 2 R O B AR 45 JE, BRSe o At RE % LA A BRI Hode L

BEAE, Dy b A5 Rk wT DAAE B o i AT Bt A i HE e AT L4
1 T-UDPRE TEIERE A B3, Bt B T B 2 12 AN A (0 s A2 A i, A
U A 7 4% B L R e B B AL S e B R B . D e
(45 S R DA e Ao 1 S 3000 B (O P AR, AT L b B 4L 00
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Biik. A, JoiRs2UDPIL2 IPYRI, e ATTHRAS PRI 5 E0 (1) w5 1 At
Frik,  RIGTE 75 B i P SR PR A S b, R 2 {58 At B B SR A SR R
B AL s AL

UDP Hi3RiEfs
B EEN LR “DP THR” seEEIFN A KiXM UDP #H3C?
mZ: FHL C.
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1% A,

Heori: M F IR RDEBE RS, UDP ARIEEm s, X, R
Tt
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6.3
1)

2)

3)

4)

5)
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1IEHRSCRI =S EEAELT, H H = R,

FH E EH UDP BREEFESTERRHHEL? UDP REWLMER 0 fEARKAHEST
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%5 . UDPAVHRAE A IR R 40 A, A A IE 24 1R,
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& ENLRES BRI TN A RIBH UDP 307
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RREHK MAC bt N REHIERR R — N LR MAC uhk, REARENESZE
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1% BT FAERERIEIRSL, (HY 2RSSR 2w, H
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