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DT R A2 AL, 12-34-56-78-9A-BC  <° 12:34:56:78:9A:BC D Lk HIlZFKiL L E 7,

215 R— &S

Fv N =7 BECBEMTOT 0 /T LAEETHIHEED tE [HR— b EE] LFEONET, TCP/IP T
WEZITRY /) —RiERy hNU—2NTOEFICHTZDHIP T FLAZFF> TWETH, HED ) — K &Rl
WZIBIET D70, BT FL AL LTOMND 65535 DR— FEFEHWET,

216 EvIIVT4T7oE) MLIVOTATY

BENA N TRHERSNTOVAEET —F %, AEVIENT L2200 L% TmvT 47 LI
O, e B A RSB T D RO % Ty 7T 4Ty EMOET, & PSS b bIE
T2 R0 % T ML oF 470 LREOET,

TCP/IP T~y XERIT T T2 T4 7] TEETLHZENDEDLNTNET,

2.1.7 INTTy b

T —HDEZEOHNMNE [y b EFEOET, X7y MUIZODFERNEENTEY, O LDITE
BROT — 2 B I NT=0y (F—#Ek) &, b HIVEDIL, FOT— X OmEERCEELER, =7 —F
v ZHEHE VS TEBHOERBKN I N D5 (~y X —fEk) T7,
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218 RARE/—F

Iy NT—=J TClETHara—4DZta [RA N LFEONET, b—— 7T A4T L h, N7,
N—B— T IEARA L NEE, Ry NU—IHiiDOZx [ ) — K] LFEQRE T,

219 Address Resolution Protocol (ARP)

BT LA (TCPAIP OHBAITIP 7 FLR) W7 FLA2 (MACT RLR) 2#ExHT7=HD 1
k=% TARP) LREOVET,

2.1.10 Internet Protocol (IP)

J—RMERIZ  — T = oA MOBEEZFEBETLH7m hanrz P (IP 7o k=) | EREONE
J, P (OIP 7'm b)) | XL R sEE /R havTd, [MP) OFENIIP 7 KL A%50
(2, —F =7 P ERHA L CHEICT =2 2mIT5 2 ETTR, EICBTDEEVIEIRTRL, T—41F
FEVEDOMELRIX BB OZE L 7r > TV ET,

Bl P 7 KL 2] X2 1P 71 ha] O~y XIZ@EPIVET,

21.1 Internet Control Message Protocol (ICMP)

MP) X N —ZW@ECHRELLEZT—Z2EHM LTIV, Xy MU —7 OREZ BT D A O Z it
FT5H57u haikz [ICMP)] EMEOET, <AL TS HDIZPing L EbildTa—FRk, =a—%
AvE—=URHET,

2.1.12 Internet Group Management Protocol (IGMP)

IP~vILFX¥ A NELERTLIAD T haiLid [IGMP] EEOET, R—0OF —% 2B HOKR A MR
I ETLZ ENTEET,

2.1.13 User Datagram Protocol (UDP)

axyvaryLAMOT =577 AEEr— v A 2RI 572 hargk [UDP) ERFOVET, TP 1%
TV r—varbtDA T 2—AERoTWWERA, [UDP) XZDOWEEEZT 7'V r—va v bz
HEolcLie7a hanrTd, 8z, Ty FPEFIZEWEZ EEHMLELFENRRNI &0, Xy b
Dl < NEFDBANEDAREMERH Y . 7 — X OEHEMEIIRIES N E T A,

2114 Transmission Control Protocol (TCP)

axZva MO N) —ABEN—E R E2RMT ST e harsy ITCP) EEOYET, [TCP) (XIP 7
a2 hao EAEE LT, EFHIEERR Y FTIESCHE - 7a—filfll s Wo oGt H 2 imE 2Rt L £
R
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2115 Dynamic Host Configuration Protocol (DHCP)

Ry MU =T IZEERT DRI, IP 7 FL R BB EHRE BEIRICE Y ¥ T5 7' m h=2/L% [DHCP
EFEOYET, [DHCPJ %1f 5 722X DHCP —_—%HEL, —_—IT, H5/1 U DHCP 7 71
TUMHIZIP T FLAZWSOMHBLTEBLSBRERHV ET (T FLAT—L)

2.1.16 Hyper Text Transfer Protocol (HTTP)

FR=bRX—=TRT =27 A FOHIML 7 7 A V72 Da T Y OEEEEITHI D7 a haL i
THTTP] & MEOYFE$, THTTP) 1 HTIML 7 7 A AT OlEEO L 5T, WEB 77 U THRRTX B,
JPEG. GIF, PNG, ZIP 72 E DA F V) F—X QRIEH WHE T,

2117 File Transfer Protocol (FTP)
RANETT7 7 ANEEEZITHI D71 fh=z)v% [FTP) &FEONET,

2.1.18 Domain Name System (DNS)

IP7 RLRZHRAL (RALY) KT, FAMEIP T RUAZEBRT DLA[MFRA D= LD L%
IDNS| &MEONET, [DNS) 2FIHTAHEIP 7T KL AE L EIZHRA MERDIZD, FANPLIPT
RFLAZRDT-DTBHZENAHEICR D 77,

2119 Vi k

TV — g N TCPAP BETAL-DOBERENOZ LAY [V ry M EEOET, VA oy ) IXIP
T RUVAER— MEBETHERINTWET, 77V r—varix IV 7y b ZELCERZRL T
T, WEFIEOFMAERICT 22 R T —FDOEZEEZTRI ZENTEET, BEMTHEHLTVWSY
0 haz kY Yy NOFEEMFELET, TCP V7> MITCP v ha Va2 L TF — ¥ i@(E % 5 hE
L., UDP Y% > MIUDP 7'r ha V& EH L TT —X@E4 % L £3, TCP/IP A ¥ v 7 T Exg L
2D Wy b Z#NTA2OICIDEFEHEHLES, 7YV r—varTEDESFEHNTY 7y b
APl ZM-OMH L &£ 9,

2.1.20 JovxoogE/soJaoyxoy

MEPOEBENRH LIZEE, 2077 arBETT5ETRERLARNIEE [Try XU TE— ]
EREY, BT EFRETICREICES Z & [V o TayX o JE—F] EMFOET,

BIzIEY 7> F APLIZEBWTC, [Zayxr 7 £— K] T, rev_soc BIEZMONH L7-X AT IZEDT 7
VarNETTD (T—HRZETED) ETHLRBICEINDZEIZRVET, [VoTdnyx U
— K] Tldrev_soc BEKDOMEH LIZ, =F—=2—F E WBLK & & HIZRIEIZEY, £DOT 7 v a D5 T

(EV_RCV_SOC) (Ta— "y 7 BsIclmE i E

TCP/IP A% v 7 DV /ry hOT 74V EMER [Ty F o FE—R] LRRoTEBY, [T vyF
JE— N (TEETHITUT ofg soc BBEHA L CTa—nA Ny ZJEBOBERE a—A Ry I AR T T T %
HRELET,
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2.1.21 O—)L/\w 5 %k

7'a haN ALy 7 OREEIERGNCT 7Y r—a ST D20 E Ta—nNy 7B L
[O)F 3¢ B8

2.1.22 BRAVTER b

TCP/IP A% v 7 DAETD APl - B¥IL, # A7 2T %A LR E 22T 5720,

Ky R =27 a— Xy 7 BEINS slp tsk 5D HF A7 i HIRIBICT DV AT A a— L ZIFOH & 20T
KTE&EW, £72, Xy MU= a—u 3y 7D TCP/IIP A X v 7 DT O APl « M EZFORH &2\ T
<TEEUY,

2.1.23 ) J—2x

Tua g7 ATHERTIEEROZEE )Y —X] LIEQET, ¥RAT, BT xrtnolz [h—3x147
Tzl k| AEVRERNEE LET,

2.1.24 MTU
MTU (Maximum Transfer Unit) (%, BEF >y hUV—21ZBW T, 1 BOERETEETE 2T — Y DOEKELZ RTETH
%, LT, MTU iZ &)/7E®7V ADORKT —H A XERd, 708, MTU TIRED T 2 &H/NOflix

68 /A l\kiwi*h
WRT—FH A ZXDIEEIL. T—FV o 7ETHERT 570 b3/ LZKfFE L. Ethernet A > % 7 = — A TIZ—fZIIC
1500 A PRMERH SN THET,

2.1.25 MSS

MSS  (Maximum Segment Size) % TCP /X7 v h DI KT — & A X&kmd, Z07H, MSS OfEiL, R THETS
ZEMTEET,

MSS=MTU - (IP ~y X —H A X + TCP ~v & —H% A X (G#EFIL40 /31 1))

Ethernet 1 > % 7 = — A TIX—HZAYIZ MSS DfEIX, 1460 /XA k&7 F5,

2.1.26 IP U7t TY - D554k

IP X7y hORKRT A RT 64K SA &RV ET, LrL, BEA VT T72—ADOMTU XN LY /S WEE 722
S>TN5Hh \m%y1~w#\mA&yF%w<oﬁ_%%Lféﬁﬁéﬁgﬁﬁwifo_mmﬁ%FW777x
vr—var] LR, HEIENTZIP Ny hOZEE P 7T A b EOET,

FLT, ZEMOIPEY 2—A T, SEIESh P77 7 A0 N 2EETIHNERHY, ZOW0EE%E 1P Y T
YTV EREET,

R18UZ0079JJ0100 Rev.1.00 RENESAS Page 8 of 211
2021.8.31



R-IN32M4-CL3 2!)—X TCP/IP X% v 7 R

2. TCP/IP R & v I DEKXER

2.2 2SI =D S RTLDT—FTIOF~x

2.21 Y bIT—=9 R T LIEBRE

TIVr—iar7ng 5 A

gy B N ] J
4 N\
sl 18] |3 TCP/IPR &Y%
—'o 'v ‘v —
o o o .
o e o FTI)r—ay - A28 71—R
| 8
(¢}
SOCKETO SOCKETT SOCKETN o
Device_num0O Device_numT Device_numN 3
. sl
<
p = = '5: —
TCP/IP FAMIJLRAYY ~
gNETI[0] gNET[Device numN-T1]
gNET _DEVI[0] gNET DEV[Device numN-T1]
gNET_ADRI[O0] gNET_ADRI[Device numN-T]
gNET_CFG[0] gNET_CFG[Device_numN-1]
’ ~ _EEEEEE TE - = ==
& 2RI =T 134 ZHIHAPI ]
©
=1
— 'g RYRT =1\ D7 J )
<
FYRT—=D T INAL AR SA/\ FYRT—=D T INA RS54\
(TINAREF =1) (TINARE S =N)
([ #9rI—OF AR Bl Ethemet) | [ FRURI—HT AR @B PPP)
X 2.2 2y RIT—O R TLOBER

TV =gy a g T h

Xy NI —27@ET5-002— 7Y r— a7 v/ A T3, DHCP, FTP, Telnet, HTTP 72 &

OTFVr—arFa halbyEEnEd,
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o TV r—vagrv e AT —A
UE—bARRANEDOEHDOMNL, T —FDEE - ZEFEL W olckkx e xy NU—7 Y —E 2 ZFHHT
HimbDA BT 2 —A (API) ZHEfEL £,

HWET 7V r—aryTEY 7y FIDRT A AREAREL T SV r—vay A VBT =2—R%
HHLEY,

e TCP/IP 7'&2 kA /LA K w7
o7 v 7 AiX TCP, UDP, ICMP, IGMP, IP, ARP L \\olory N —27 7'm ha /L LE
R

o X v hU—27F A AHilfHl API
Fy N =7 VAT KTk X1y NT =T TR APRGFIE L TWDAEEMERH D . T3 AT
INARARTANPYREIZRYET, Xy NT—7 T30 ZHH APLIZ., 5 DT /31 ZADE W& IY
L. i—HNZT 7 BRAT D700 B 72— AR LET, 77V r—varrma s I anbT A
AABEEHFHA L CET AL AT 7E2ALET,

e XYy RNIT—TTNRALARTAN
Fy NI—=0 TR ZA%HHlTHT0 T LT, ZTOREOFHZT NSIA AT LR F,
TCP/IP A % v 7 CTIIAZEUE T Ethernet DT /XA A N T A NERAEL T ES,

o Xy NU—=TTFTNAA
EEOR Yy NI =TT —XDEE, ZEE2ITH>/»— KU =7 CT7, Ethernet, PPP (RS-232) . WLAN 72
ENZIZEY LET,
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23 TA4LYMYETTFAILER
TCP/IP A X v JIZ&END T 7 A VTR DOEY T,

(1) ~NvyFIT74)1

/Source/Middleware/uNet3/Inc/

net_sup.h TCPAPZRA FINREYIDTIHIL AT 4 L—32790

net_def.h TCP/IPZA FaLRE VI DES (NERFIEA)

net_sts.h v b=V FHREBOESE (REHIEA)

net_sts_id.h Y FI—VEREEDDER

net_hdr.h TCPIP7A FANRE VY &ERAT H-ODRLELZBERIER
HKEDANYET7ANET TV —2 3 DYV—RT7 A LIZBTEDTLES
Ly

2) 2473V 272741L

ZOT7FNFITIE, BNV RELO TCPAP 72 ha VAR v IR, V— 1L Fx— I A4 7T V{bENT
S TVET,

/Library/IAR/
libunet3.a TCPIPTA FANWRBEYIDZATZ)T74)L
libunet3bsd.a TCPAPFO FaILRAYIDSA4 TS 774 IL(BSDEHE)
libunet3snmp.a  TCP/IPZFR AL RAYIDSA4 TS 774 IL(SNMPHEHE)

(3) Ethernet T/INA R KSANT7AIL

/Source/Driver/ether_uNet3/

DDR_ETH.c Ether K5 A /&K

DDR_PHYO0.c LANTDPHY K3 o /341K

DDR_PHY1.c LAN2DPHY RS A 7\&K4K
/Source/Driver/ethsw/

ethsw.c Ethernet Switch K5 A 7\

/Include/ ether_uNet3/

DDR_ETH.h Ether K5 A /13~y &
DDR_PHY.h PHY FS A /N\E@AY &

COMMONDEF.h Ethernet FS A NEBEE~AV S

/Include/ ethsw/

ethsw.h Ethernet Switch K5 A /A~y &
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@4) 7F7IUH5—TarFOralLy—RIFAIL
/Source/Middleware/uNet3/NetApp/

dhcp_client.h
dhcp_client.c
ftp_server.h
ftp_server.c
http_server.h
http_server.c
dns_client.h
dns_client.c
ping_client.h
ping_client.c
sntp_client.h
sntp_client.c
net_strlib.h
net_strlib.c

/Source/Middleware/uNet3/NetApp/ext/

dhcp_client.h
dhcp_client.c

/Source/Middleware/uNet3/NetApp/cfg/

ftp_server_cfg.c
ftp_server_cfg.h
http_server_cfg.h

/Source/Middleware/uNet3/snmp/

inc/snmp.h
inc/snmp_ber.h
inc/snmp_def.h
inc/snmp_lib.h
inc/snmp_mac.h
inc/snmp_mib.h
inc/snmp_net.h
src/snmp_mib_dat.c

DHCPY 547>k xoA, FRLEA4 T, E&
DHCP 547>k Y—Ra—FK

FTPH—/\— <9 A, JALEA T, EESE
FTP #—/\— Yy—Xa—F

HTTPH—/1N— <4 0O, JObEq4 7. E&
HTTP #—/— Yy—Xa—F

DNSYSA47v bk =40, JOMEA T, EE
DNSYSA4 7>k V—Ra—FK

ICMP Ta—Ex v/ 0O, JOb2A 7, BRGEE
ICMP Ta—E3XK (ping) Y—RXa—F
SNTPYS4 7> bk =40, OS24 7, BEESE
SNTPYS4 7>k Y—Ra—FK

TCP/IIPR 4 vy & 12#tStringR S5 4 75 K ES
TCP/IPR A v R#StringR 54 IS5 UBEHY—Xa—F

DHCPY SA4 7Y k., 7O MEA T, EE
{EERARDHCP ¥ 547> b Y—Xa—FK

FTPHY—/NN—arv o745 L—a >
FTIPH—/I\—arIq445L—YavnAysd
HTTP H—nR—av I L—YavAyy

SNMPA v &

SNMP BER

SNMPE#. 7O b424 7, B
SNMPS 4 J5Yavo445Lb—>ay
SNMPY Y OEE

SNMP MIBES

SNMP TCP/IPREZ

SNMP MIBE&AIK
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(5) HYTILY—RTFAIL

/Source/Project/uNet3_sample/
cgi_sample.c
DDR_ETH_CFG.h
html.h
kernel_cfg.c
kernel_id.h
main.c
net_cfg.c
net_sample.c

/Source/Project/uNet3_nonblock/
DDR_ETH_CFG.h
nonblock_sample.c
kernel_cfg.c
kernel_id.h
main.c
net_cfg.c
net_sample.c

/Source/Project/uNet3_bsd/
DDR_ETH_CFG.h
socket_command.c
kernel_cfg.c
kernel_id.h
main.c
net_cfg.c
net_sample.c

/Source/Project/uNet3_mac/
console.c
DDR_ETH_CFG.h
kernel_cfg.c
kernel_id.h
main.c
net_cfg.c
net_sample.c

/Source/Project/uNet3_snmp
cgi_sample.c
DDR_ETH_CFG.h
html.h
kernel_cfg.c
kernel_id.h
main.c
net_cfg.c
net_sample.c
snmp_cfg.c
snmp_mib_cfg.c

CGlEfFE- 7TV r—2avnyd T
Ether RS A /M\aV 745 L—2avAyi
HTMLT—%

OSERMDaAVI«TIT7AIL
OSEBENIDEZT 7ML

A VB

TCPIPRA YDAV T4 L—3vT7AIL
Ty RIT=ODY TN T TV r— 3y

Ether S A/av 745 L—YavAaysd
/o7ayx T TEET HEchoy—n—H o T
OSERMDAVI«TIT7AIL
OSEREMDIDEEI 74 L

A VB

TCPIPRA YDAV T4 L—3vT7AIL
Y RT=oDHTLTT)r— 3y

Ether KSA/Rav T4 5 L—a3vAysy
DYTNLAVY—LEFESEEREETOIS A
OSERMDAVI«TIT7AIL
OSEREMDIDEZI 71 L

A A U

TCPIPRA YDAV T4 L—3vITr7AIL
Y RT=oDHTLTT)r— 3y

DYTFNAVY—LEFESTFRANTOTS A
Ether RS A /\aV 745 L—2avAyi
OSERMDaAVI4TIT7AI
OSEREMDIDEZI 71 L

A A U
TCPIPRAwH DAV I4 T L—3vI7AIL
Y RT=oDHTLTTIr— 3y

CGlEfFE =7 TV r—2avnyd T
Ether RS A /M\a 745 L—2avAyi
HTMLT—%

OSERMDAVI«TIT7AIL
OSEBEMNIDEZT 7ML

A VB

TCPIPRA Yo DAY T4 L—3vT7AIL
Ty RIT=ODYTVNT TV r— 3
SNMPOa v 749 L—2avI74(L
MBEZ 77 1 /L
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3. TCP/IP R % v DHERERTE

3.1 JOralLRE YD

3.1.1 IPEYa—IL

IPEV2—ATIEELNTLS 2237y FOFEHRIPT FLAR, ARARDIP Y FLAL—HT DL &
FRTy MEZEUABELEYT, ThDSORTy MIAE L £ A,

(1) PAFL a3y

TCP/IP A% v 71X IP A7 v a DN IGMP V— X —#bd7F o g DB HR— L THWET, PR —FL
TWRWIP A7 g T ER SN ET,

(2) TTL (Time to Live)

KWW15y?TﬂI®?7jNF1i@GW4ﬂUML&EéﬂTDi¢O:@@ﬁm@@ﬁﬁ%
TEWTLHZENTEET, net cfg)%fE-> TTILEAZEE LA, T 3CHO Y7y O TTLENAE T S
nEd, BexoYry O TTLHEZER LiZWGA I cfg_soc()%:ﬁiﬁﬁ LTLEENY,

(3) TOS (Type Of Service)
TCP/IP A % 7 T TOS IZ CFG_IP4_TOS(O)IZF%E SN TWET,

(4) To—KFvz b

7E—F%?XF®ﬁETKimﬁmm%ﬁofﬁﬁﬁé’&ﬁféiﬁ WU L5215 R AT g%
TWET, 78— RFX ¥ XA FOEFIXFIZHRETT, 72— R¥ ¥ A FOREFTTITOY 7 v MZ

AT, /&/Fﬁﬂf@7m—F%¥XF® BaEREITITEEE A,
Ta—R¥¥ A MDOEZEIZIZUDP Y7y FEEHA LTI EE N,

ESh
*FL

(5) WILFFxvRE

“NTFF v A NZEETAIT DI net_cfg)%flino T, ZMTH~LTFHv A NI N—TFT KL A%
Liﬁovw%%kzbﬁw—77%vxiCR}MHhMRNmm&iT%ﬁﬁé EMTEET, v F
F¥ A POEEBEITFHICHRERTT, vATFHFXY A FOREITTITOY Ty MR LTHDT, Vory AL
TOSNVTFFXY X FNOZEAEREIZTTE EEA,

~ )T F v A MEEH TTL 1% CFG_IP4 MCAST TTL(DIZERE SN TWET, ZOfE S net cfg)Zfli> T
ERETHZENMTEET,

YN FXXY A ROV —T RNy JIIYR—=F L TWEEA,

<NV TFFr A NDOEZFITIXIUDP Y7y b LT ZE0,
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(6) MTU

TCP/IP A% v 7 TIZ MTU ©OF 7 4/ Mi L LT CFG_PATH MTU (1500 /31 k) ZFELTWET, =
DIEIE, 274 71— a7 7 AL TRETHIENTEET,

(7) IPYFTEYT - TSTAUE
KWEX&V?TH\EN#yFkLT\%k%%%m?7jwbkbf\Hwﬂ4ﬁkﬁofwi7
(ZOfElE, Xy hT—=7 RNy 77 OEEBELTWET) , IP 3Ty NORKRIA XEREL T L5720

. Ry hT—=I Ry 772 RELSTHHLERH Y 7, HlxI1X. 2048byte ® UDP 7 — ¥ % 5% hféﬁA
. Xy NT—=I RNy 77 Dffiz, Tar ba—l~y ¥4 X (100 bytes) +1P ~v X —H A X
(20bytes) +UDP v #—H 1 X (8bytes) +2048] DOFHML Y L RELTHLENDH Y 97,

FI7HNMIDIP YT TY « Fuk R« XA L7 7 MEZ, CFG IP4 IPR TMO (10 #) 72> Tu\vE
Fo bl V7RV T - TREARZOXA LT T PRICTET LAWES, V727 VAR Y S
N, ICMP =5 — X vt — (XA 7 11: FFEB@IC L5237 FEHE) N ET— hFR MIELNET,

TN DI Y TR TY - Pk AEFIT CFG_NET IPR MAX(2) & L CERE L TWET,
CFG NET IPR MAX OffiiZ, &RA MBFEBHCIP U T B 7 VA AZ FEfT 5 2 LN TEDMHEERLTVE
TO

(8) IGMP

TCP/IP A% v 7 Tix (W—&—=06o0) 7Y (FA—TMnagbE) | 425 TvrR—F O5%) |
A=V DEFEETOX A LT Y MM CFG IGMP_REP._ TMO (10 ) IZEESNTWET,

TCP/IP A% v 7 X IGMPv2 Z 7R — F L CTWETN, IGMPvl A#EEE S AR — R L TWET,

IGMPvl @ 7V | Z%Z - 72384, IGMPv] ©— RICUI 0 Bz T ZIT\WEd, 0%, — Tk
fil. IGMPvl A v tE—Y NG UL IGMPV2 £— RIZEY £9, ZOIGMPv 1 225 IGMPv2 IZERDH £ THOH
A L7 7 R CFG IGMP_VI_TMO (400 7)) IZRE I TWET,

(9) ICMP
TCP/IP A% w7 i% Tma— %) |, [ma—8Kk) | (TEREEE] A vE—Y2FR—MLTWET,
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3.1.2 ARPEYa—)L

(1) 7 KL RfER

TCP/IP A% v 7 TIIHRARDIP T RLALHHET RLA (MAC 7 KL A) OXfIGAHTE2EHRL T E
T ZORGFHTOERR (FHE) 2 ARP X ¥ v =2 LEOET, ARP ¥+ v =t A X
CFG_NET_ARP_ MAX)IZFE IALTWET,

IP X7y by NT—JITEETHEE. ARP X% v v a2 BB ULi%M T 5 IP 7 RLUANGFE LTS
I, TSN TVWDIWHET FL A5 E LTy hEEELET, IPT RLUAREE Lfocu\%é.\
IE, IP N7y MI—HFx 2 —IZfR{FL, ARPER/NV7 > &7 —RFX¥xy A MEEFELET, VE—FFA B
DD ARP INE Ny NeZE LD, Bl ARP ¥ v ¥ 2 lZZE LYY LAk LET, 0O
%, X2—b PNy NERV ML, FiicBfS LaWET RL A5 TIIANT vy FEFEELET,

F£7-. ARP = b VIE#HITMHKFE ARP_ CLR_ TMO (20 70[) &+ v ¥ =2 IR s E 4,

(2) IP7 KLREEEBH

REC5227 12> T, W~V ZHNOMDEARE P T RLANREBE L TW AW EF v 7 LET, 20
Fx v JIXLAN A VX 7 =2 —ADREIGF, Vo 7T v REBICBITLEBRICT 7 r—2 3 VOFRRICE
DIATLET, A HFT72—RZIPT RLARRESNTZOL, liOKRA SREUTIP 7 KL A& H
LTWEEAIZI, BedaHLTTr 7 r—yavic@mml £,

IP7 RLADBEARHITIZARP A v —V%FEHLET, ZHNOEHATLIPT KL, BRICHEH X
NTW W EERINT 5 ARP A v 2—% [ARP Probe] & EVWVET, ARP Probe A vt — Ik L THD R
A2 RN ARPISE Lo T2 AT 2IP 7 RLANREEN) A2, [TARP Announce] L EH A v —
EEFELTIP Y RLAZMEHT L2 2L ET,

3.1.3 UDP £ a—JL
UDP VY E— FKRA N EERHRTIERLICT X DOEZEEITWVET,

() F—%5 DilE

T — X OFERNTIFLT con_soc i~ T, HEEHL IP T LA, KA— &5) &V oy hoBEMNIT%
ITWET, D%, snd soc)ZH>TT —XZ2EE L ET, snd socODLELT7 B — T FHD L D270 &
TO
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{ snd_soc() }

\
FYRT—=91\wT7IZ
T—5aE—

Y
{ UDP/Xy MBS ]

\
No
ARPIVN)TFHE —»‘ ARPILZ1#H
Yes ARPARIR
\A
Yes
[ P39 A T—ay }4— T—4E > 1472
No
Y
{ dev_snd() ]
ARP 2A LTIk

y E TMOUT

{ Return }4 ,,,,,,,,,,,,,,

3.1 UDP V%4 v bk snd_soc ALE T O—

1. 77V —varsy—X3xy NU—I RNy T77iZat—si, VE—FKRAMDIPT FLA, FR—Fh
F 7 EUDP~y X &L, UDP/NT v b &S L £,

2. ARPZ'H F 2L TUE— FARAMDMACT R U ARRFHIKRWNE XX, E TMOUT= 7 — %K L ¥
R

3. T ANBNTIHE, BET =X OHRKYA XR147234 b (CFG_PATH MTU (1500734 k) -IP~ v & —
FA X -UDP~y X —H A X) ITRESNTWET, T EOY A X2HXET 25613 *>y hU—
I8y 77 YA AOFENLETT, FEMIE, PV TR TY - 7737 A FOHABEZZHRLTIIEE
VY,
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(2) T—HDRE

T =2 DZAF 1L rev_soc() &V E T, rev_socODER T n— T FHDO L HI27e b £,

E rev_soc() }

4

UDP/ 4y id No
Asm?

Yes

UDP/\ryk321E

UDP/ 4y b

\4
UDP/S4yh%

FIVr—328w 7712
aE—

\ BALT IR

E_TMOUT
Return -

3.2 UDP Y% v bk rcv_soc DME T O—

1. UDPXT vy EBRERZERL, UPDNT v FOZERDLICRVET, ZOEE, Yo7y NOZEXA LT D

i E 72 5E TMOUT# IR L 9,

2. BELEAY Y M A ARBRENET— 294 RED bASTHUE, TFV r—va DRy 7710
SE—LET, ZELE ATy b A ABIRS AT —F 94 XED bAE 0L &[T, BRI A X4y

P77 U r— gDy 77 ilat—LET, Bolr—Z3ETobnEd,

3. FTI7ANBTHE, ZIET =X ORKYA XR147234 b (CFG_PATH_MTU (1500734 k) -IP~v & —
P A ZX-UDP~y F—H A X) [THRESNTVWET, TN LD A XEZETLHEIE. Xy FU—7
Ny 77 A AORENLETT, G, PV 7TV - 777 A NOHEBEZSRL T

A
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314 TCPE a—IL
TCPIXZUDP &y, ax/ v a lMTCTOTEEMTLEEREHELT —XOEZEE2ITVET,
TCP D> —r AXFRO L H 220 £9°,

Vi DERL

con_soc()
SOC_CLI

con_soc()
SOC_SER

RIS —

[ R —T L } [ BEBA—T UL }

con_soc() SET

SRR

snd_soc / rov_soc CT—4&EZ(E

R OREL

con_soc() AtRTHE
SOC_TCP_SHT
- con_soc() = =%
[ EEDYN } SOC.TCP_CLS gy i
con_soc() \
SOC_TCP_CLS B
Uik
) cls_soc() 5ET

3.3 TCPDY—7 A

(1) HEGOHEL

TCP Bt (ZIXReE R & . ZEESREDO _>DE— FAH D £, sedEEkL ) £— MR A MIH S8
RKUET, U TEZEBERITY E— FRX DD OERERD 91T E7T,

FEREIIE con_soc()Z i/l L. SOC_CLI THe@h#Efke, SOC_SER TaEIEk & T L £,

(2) EEORT
Peioi A O 5120% cls_soc()&EH L £, FERITER &2 U 5121X SOC_TCP_CLS % i:{5 D AU+
51Z1% SOC_TCP_SHT %##5E L %7,

R18UZ0079JJ0100 Rev.1.00 RENESAS Page 19 of 211
2021.8.31
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(B) T—HMDEE

=

snd_soc() &> CT—% #EE LET, snd_socODMEE 7 @ — X FHDO X H 12720 £,

[ snd_soc() J
Y
ity Eg{:%ﬁﬁv77§§%%
Yes
v HHELLTHE
ii’ili
FI)r—arDT—45% IS AL EE ch R
#EE/N\YT7IZaE—
A
Return Return
(AE—T—4%1X) (E5-)
3.4 TCP V4 v k snd_soc DAETO—

4, TV — a3 DF—FZETCPEERy 77 Iat’—LET, a bt =B3RS LZ5TCPF 1 kL3 F
— A EEFELET, VE—FKRA MR T =X 2%Z[E LIEOTCPEERNy 77 I2HHT—X X7 V7 &
\ij_o

o TCPEENYI7F

EENY 77 A XL TCP V7 y MERKFIZIET ALENH Y £7, Ny 77 A XL4 34 Fvb 32
XS FOFPAT, 2 DRFE(1024, 2048, 4096 72 E)THREL £,

(4) T-20RE

rev_soc)&fi > CT—H &R 5 LET, ZIELETCP N7y ME, T TCP ZE Ny 7 7 I FINE
T rev_socOMMEENTZ D TCPZE RNy 7 7 BT 7TV r—va Oy 7 7ilat—snEd,

TCPZEENYT7 (D42 FI2/\yT7)

ZAEN Yy 7 7 A XTTCP Vo MERFRZIEET 2 HLERH D 9, Ny 770 A XL 4514 Fnbd 32
XA FOFPHT, 2 DRFE024,2048, 4096 72 XY THRE L £,
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(5) BEAALTOhR
FEAA D= AITRO L DI 9,

Host 1 Host 2 Host 1 Host 2
SYN ‘ DATA
I RTTH H { >
SYN RTO =3
.................. g DATA
..... q \\\\\‘
RTO =6
eeer, SN ® DATA RTO = 500 IU#)
.......... ‘
,,,,, N
RTO=12 F | RTO =1 fb
LA . DATA L
............ -~
RTO =2
RTO = 60 7
A) SYN Ei¥ B) DATA Hi#%

3.5 BiES A <Hl

TCP Tl & DJRK T—EREH DM ACK /37 v hDISENIENGE | IWENEN T2 7 A &
ELET, ZTOHETHETORLIFMOZ &% RTOJ (Retransmission Time Out XX A AT 7 k) &
FEOVEF, RTO O#fEIX TRTT)  (Round Trip Time) &PFEEND 37w NMHTE CHEET LR ©
MafE+al L72>TWET, RTO OEIFIHREEIT O LI 2F TS THEET,

B A o SYN FEHE, RTT IR E SN TWARWO T, CFG TCP RTO INI 3#) #MiHL %4, EX
B OF — X Bk TIXAIE OBE D % eIl fHE &7z RTTfE, 500 S U AHEMA L TWET,

RTO D#iPHIZ CFG_TCP_RTO_MIN (500 X U#) 725 CFG_TCP_RTO MAX (60 ) ITREINTWVE
R
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(6) BEHAALTIH
WA A~ —r AXTFTRO L 512720 £,

Host 1 Host 2 Host 1 Host 2
SYN 24<ON ! con_soc() SYN
\ \ 24<ON
SYN/ACK , N SYN
Seec SYN Y
AcK ; R
\ 75 sec
R4 OFF |
E,TMOUT 94-’-\7"7|‘
A) TCP $EfTRTh B) TCP #E##A LTIk

3.6 B2 A LT

con_socOFFHH LIFIZ, ZOXA~IFEEIL 3 VAN R = I BZ A LT 7 METIZE T UL,
EOK#ELET (A) , #4127 7 hL7HE TMOUT #IKL ¥ (B) .

Pt QU AN RyoA V) OFA LT T MEIXCFG_TCP_CON_TMO (75 ) ZF%E 41TV
£7,

XTCP Y7y NMIMERE:, BAT ey X FE A LTV NERETDHIENTEET, ZOERFALT Y RLE
B, EROEITE BIZPET S con_soc)iX E_TMOUT #ELE T,

(7) EEZALTY -

E(EFH# A 57 7 ML CFG_TCP_SND TMO (64 ) IZREINTWET, 7 —XEEH,
CFG_TCP_SND TMO %> CHHTNDISEN 2 WGA T2 Uk L £,

(8) YR A LTI

GIWFALEL D % A 257 » R X CFG_TCP_CLS TMO (64 ) IZRRE I TWET, cls_soc()A®
CFG_TCP_CLS_TMO % TIZ5% T L2, #kei3sffil bl S 4 cls_soc()iZ E_TMOUT Z X L £,

XTCP Y7y MIfERF, SR ey /A AT 0 MERETHIENTEEY, ZOERFA LTV RLE
BE. TIBHLEIIE BIZFE S cs_soc()idk E_TMOUT 3R L7,
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(9) BEACKAZALTIL
BHE ACK # A 57 7 Mt CFG_TCP_ACK_TMO (200 2 UF)) ([CRESNTHET,

(10) TCP &gEaH{H

TCP/IP A X v 7 | Xl &/ EE IR 2R — F L CW\WE$, B ACK $%1% CFG_TCP_DUP_CNT(4)(Z 7%
ESNTHET,

(11) Maximum Segment Size (MSS)
MSS IZ CFG_TCP _MSS (1460 /51 ) ICiEShTOE T,

(12) Keep Alive ##E
TCP/IP A % v 7 X KeepAlive #§REZ AR — K L TV ET,

BEBY
N
r )
i T4
‘ SR —
to t4 t t4 t4 3 3 to
SIS AIRBAA " I s 12 AR
KeepAlives S5y M.

BERIES ¢

to = KeepAlive R BN, t; = KeepAlive:BEIEIIR. ¢ = KeepAlivel@£N[E1%k

3.7 KeepAlive /37y FE)E

KeepAlive RENH 2172554 (¢>0) . HEE{EIRAE T to R 2 #2892 & KeepAlive /347 v b Z#E#i 0 HR A
MIHERFLET, ZORERLLOIGEEZED D, c BIOFEZBEY KT F C u REEFE T KeepAlive /37 v
N2R-S R 7A D= S

KeepAlive /X7 v % ¢ BIFE L TUSENENG S AR ANEDTCP a7 2 a V&Il LEd,

B R A R BINENE > T1256, TCP a7 v a v OERiZHFF L9,  (LXAOEBREHIFBLAIC
E)
KeepAlive FEREMN RN 7055 (¢ =0) . TCP 237 L a VZHBERNICEUIBI 5 Z & 13dH 0 T8 A,

R18UZ0079JJ0100 Rev.1.00 RENESAS Page 23 of 211
2021.8.31




R-IN32M4-CL3 2!)—X TCP/IP X% v 7 R

3.TCP/IP R % v DR E

3.2 2YRT—=OTNARXEZAN

7r han Ay 77X T_NET_DEVEERKZ B L TT NA A RTANCT 7EALETOT, T
T_NET_DEV #ERIZT A R4, TNA ZAFG, TAA A RTANOEBE Vol RABER L TBEE
T, B RNINVRAE Yy TIET N, AFFICLY T_NET_DEV ICBERENT-T A AEZRELT 7 EALE

T

3.2.1 TINA REEER

typedef struct t_net_dev {

uB
UH
UH
UH
UH
FP
FP
FP
FP
FP
FP
uw
union
UH
UH
VP
}T_NET_DEV

(1) TNARES

name[8];
num;
type;
sts;

flg;

ini;

cls;

ctl;

ref;

out;
cbk;
*tag;
cfg;
hhdrsz;
hhdrofs;
opt;

PTINA R

TN RBE
FTINA R B A T

s % Sl

s 4 Sl

* dev_ini BAEA~DRA 5%
/* dev_clsBABI~NDRA 2%/
I* dev_ctiFA~DRA > 5%
* dev_refBEE~DRA 2%/
/* dev_sndBIEI~DRA > 2%/
/* dev_cbkEAgk~DRA > 5%/
T8+

*MAC7 F L R*
PTINA RNy F—H A X

PRy b=y D7 EZAHIE

I* BS54\ HRERFRE

TNRAABRHFETHEDIl2=—0F 5%y FLET, 0 hal A X o 7T OFEE[H > TT N

ARAZT 7 EALET, T AR FELT I 2HEFTHOTLILERH Y £,

2) TINARE

FRA RAEREETH-DICLEIEE Yy FLET, T340 2L DOE S8 34 FUNTY,

%) ethO, ethl 72 &,
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3.TCP/IP R % v DR E

B) TNARZAAT

Iy NO—=IFNNA, ADHA T2y hLET, UFTOLI>ZRLO0RHY 7,

FINARBAT
NET_DEV_TYPE_ETH Ethernet7 /34 X
NET_DEV_TYPE_PPP PPPF /81 R

(4) TNARFSA1\EH
TNRAARTANZUTIORTHEEEZ YR 20ERHY £T, ZNLOREIIT 0 harzs vy s

NHEEMFOHSET,
Jora47 B WA
ER dev_ini(UH dev_num) TINA RO 4
ER dev_cls(UH dev_num) TINA DR g

ER dev_snd(UH dev_num, T_NET_BUF *pkt)

Ny bRy FT—DI12#E

&
\\\\
i

ER dev_ctl(UH dev_num, UH opt, VP val)

T3 ZD

ASSY

ER dev_ref(UH dev_num, UH opt, VP val)

T/ ZIREEEIG

AN

MIH

void dev_cbk(UH dev_num, UH opt, VP val)

TFTINAANSDA R BN
(a—JL/Ny B

A

MIH

(5) MAC7 KL X

N Ry =T EET DD =— Ay FLET,

union{
struct{
UB
eth;
Jefg;

(6) TINARAYH—H

macl6];

4 X

MAC 7 FLR*

I RT—=I TR AD~y =P A Xty hLET,

(7) ®*Y bT—=O Ny T7EETAANME
Iy NT—=I Ry T7DTF =447y ety NLET,

(8) RIS A/ \HioRFEE

TRAARTANEG DT A—2TT, KEHOLAIZNULLO)Z Y hLET,

R18UZ0079JJ0100 Rev.1.00
2021.8.31

RENESAS

Page 25 of 211



R-IN32M4-CL3 2!)—X TCP/IP X% v 7 R 3. TCP/IP R % v DHERERIE

3.2.2 1727 —2R
dev_ini TN ZADFHEAE
(EX]
ER ercd = dev_ini(UH dev_num);
[R5 A—=4]
UH dev_num TINA RAES
(RYE]
ER ercd EE#T (E.OK) F¥fIET>—a—F
(T5—a3—F]
E_ID TN RABENFE
E_OBJ BRIZRIEA L FH
E_PAR T_NET _DEVIZFRERENRE ST
<0 ZOMI 5 — (REKF)
(i)

FRA 2O EATOVET, ZOBEIIT 0 ha LR Z v 7 bT A AL 5 -0 RIEn E
To ORI D RNC T_NET DEV (27 NA AMERNBBELINTVWDILERH Y £9°,

dev_cls TINA ADEEIR
(]
ER ercd = dev_cls(UH dev_num);
(N5 A—=4]
UH dev_num TINA RBEE
[RY1{E]
ER ercd EE#T (E.OK) F¥fIET>—a—F
(T5—3—F]
E_ID TN RBESHFE
E_OBJ BRICEEMUE #
(]
TN AR E T,
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dev_ctl T3 ZADHEH

(EHK]
ER ercd = dev_ctl(UH dev_num, UH opt, VP val);
(N5 A—=4]
UH dev_num TINA RES
UH opt HEa—F
VP val BRET SIE
[RY1E]
ER ercd EERT (E.OK) Ff=ldT5—a—F
(T5—3—F]
E_ID TINA REBESHRIE
E_PAR REHINTG A—4
E_OBJ BRICEEMUE #
[ ]

Z OFEBOBEIEIERFIT Y £

dev_ref TN RDIREEES
(]
ER ercd = dev_ref(UH dev_num, UH opt, VP val);
(N5 A—=4]
UH dev_num TINAREF
UH opt KEOQ— K
VP val BGd HiE
[RY1E]
ER ercd EE#T (E.OK) F¥fIET5—a—F
(T5—3—F]
E_ID TN RABENFE
E_PAR REHINTG A—4
E_OBJ BRICEEMUE #
(]

Z OFEBOBEIIEIERFAIT Y £,
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dev_snd TINA ADEE
(EHK]
ER ercd = dev_snd(UH dev_num, T_NET_BUF *pkt);
(N5 A—=4]
UH dev_num TINA REBES
T_NET_BUF *pkt Ry RT—=P Ny T7~DRA A
(RYE]
ER ercd EERT (E.OK) FfzldT5—a—F
[T5—a—F]
E_WBLK Ny MMEFa—~ZKFShiz (T7—THEAL)
E_ID TINA REBESHRIE
E_PAR REHINTG A—4
E_TMOUT Ny FDEERF A LTI
E_OBJ BRI T /31 ZAREEAAIE
[l

Z OB%IE /Y » b % Ethernet 12355 L£97,
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e
ER dev_snd(UH dev_num, T_NET_BUF *pkt)
{

[* Ethernet 7 L—/s (IP/TCP/UDP) a3 E— ¥/
memcpy(txframe, pkt->hdr, pkt->hdr_len);
P2y R T—=O~EE M

xmit_frame(txframe);

return E_OK;

LEOFITIE, 7r harRE v I DIRBENRT NSA A RTANIL>TTr X 73N TLENET, &K
OFITHEEF 2 —%fENT e o F LARWEZ R LET,

/o7ayFUI46
ER dev_snd(UH dev_num, T_NET_BUF *pkt)
{

queue_tx(pkt); Ny b EF—ITER Y
return E WBLK; 7/~ />7Javxoyg ¥
}

void queue_tx_task(void)
{
dequeue_tx(pkt); /* Fa—mo/84yy FRUYBL ¥
/* Ethernet 7 L— /s (IP/TCP/UDP) ZaE— ¥/
memcpy(txframe, pkt->hdr, pkt->hdr_len);
xmit_frame(txframe); /* Ry kT—O ~NEE ¥/
if (transmission timeout) {
pkt->ercd = E_TMOUT; /* B4 LTI kEY k¥
}

return E_OK;

dev_snd TIZEELHEIIITHT, Ny MEIF 2 —|28&K L TE WBLK ZiE L £3, EBEO 7 v FEE
JLBRIZRN S A7 TITWV, Ry NT—I RNy 77O FZTITo Lol LET,
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dev_cbk TINAADA RN MEH
[£x]
void dev_cbk(UH dev_num, UH opt, VP val);
[R5 A=4]
UH dev_num TINA RES
UH opt ARy ra—F
UH val AR ME
[RY{E]
L
(T5—3—F]
L
[z

FTRAARTANINST TV Ir—a A Xy M EENT 57200 Ty, ZOBKITEERET
j—o
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3.23 Ty MDIL—TFT 4 28

FTNA ARG ANNE BT haV AR v 7~y MEERIET HIE, RO APL 2R L ET,
KIDAPLIXT 7Y r—a v bidMfERATE A,

net_pkt_rcv FORINRE Y ~IRT Y DERE

(EHK]
void net_pkt_rcv(T_NET_BUF *pkt);
[R5 A—=4]
T_NET_BUF *pkt FTYRT=O RNy T7~ADRA A
(RY1E]
aL
(T5—3—F]
aL

(]
ZOBEIF BT e b an~onRT y FEEELET, ROFITIETNAARTA 0D Bfii7m b=y
ALy 8Ty N EERET DB R R LE T

£l

Ry RI—=989 7 7 OFER ¥/
T_NET_BUF *pkt;

net_buf get(&pkt, len, TMO);

I* Z{E LT=EthernetNy &%y hT—U Ny T7~ty b ¥
pkt->hdr = pkt->buf + 2;

pkt->hdr_len = ETH_HDR_SZ;

memcpy(pkt->hdr, rx_frame, pkt->hdr_len);

I* ZELEIPRAA—RERY FT—I Ny Tty ¥
pkt->dat= pkt->hdr + pkt->hdr_len;

pkt->dat_len = rx_frame_len — pkt->hdr_len;
memcpy(pkt->dat, rx_frame + pkt->hdr_len, pkt->dat_len);

¥ T RIEBRDE Y b/
pkt->dev = dev;

FFARINREYIARY FT—=D 8y T 7 DEE Y
net_pkt_rcv(pkt);

Fv T —27 Ry 7 7 OFERIE net_pkt revOPN TITHOILE T, net_pkt revOIEH¥ A7 27 F A B FEE
NIRRT FEA,
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3.24 W—=TNRy 942371 —X

TCP/IP A% v 7 T3/ bRty NU—T « TNRAARTANTHFOIRT V=T RNy 7 H T —RA
Z4Eft L ¥ 9, DDR_LOOPBACK NET.c #7562 & T, ZDOA L FZ 72— ANLERT LT > M
TCP/IP A% v 7 Tl SIVE T,

—{D(127.0.0.1 TEIND) V—T NI A X T 2—AL TR/ TCP/IP A ¥ v 7 TIXEMZRIP T
RLALEMACT RLAZBRELET, TCPAP AX v 7 TL—T Ny I A BT 2 —A T 512X, =
YT T V=B DA BT 2 — ADIERRHCT NA A X A 71T [Loopback] Z#HER L E 7,

N—T Ny I A BT =Ry FeZET DT, 2O/ y FOSEENRFID B TP T FLA
TRITNE e FHA, EFTV—T NI 4272 —RAEMHT LA TH ARP i o727 R L AfiERAR
ThbihvET,

3.25 T_NET_DEV (F# D Z &k
T _NET _DEV {HF# OG22 UL FIZ R LET,

T_NET_DEV 1E8H D & §& 45l
T_NET_DEV gNET_DEV][] = {
{
"lanQ", /* Device Name */
1, /* Device Number */
NET_DEV_TYPE_ETH, /* Device Type */
0, /* Status */
0, I* Flags */
eth_ini, [* Device Init */
eth_cls, /* Device Close */
eth_ctl, /* Device Configure */
eth_sts, /* Device Status */
eth_snd, /* Device Transmit */
eth_cbk, /* Device Callback */
0,
{{{ 0x12, 0x34, 0x56, 0x78, Ox9A, OxBC }}}, /* MAC Address */
ETH_HDR_SZ, /* Link Header Size */
CFG_NET_BUF_OFFSET /* Network buffer data Offset */
}
5
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3.3 AEEHE

T haN Ay TEATVERIIR Yy NI NNy 772 LTWET, Xy MU= RNy T 7%
Y ZEICEVEMICATY OEE Ty 7 2HAET D2 ENARRICZAD £7, FTRIZA TV HEOH %R
LET, FTHEDIINN—RU 2T T—HE2ZE LT XA ARTANNIRXy NT—27 3y 7 7 APl &f#

HLT, AEY ZffElk (net buf get) LET, WICHERLIZ ATV ICKREfHREZEY L, Eii@o7m b
ANAR 7 ~8gy a2 iRfE (net_pkt rev) LET

JFOra)LREYY
AEYT—)L
A AEYTOYY 0
@ net_pkt_rev() _ AEYTAVIA
LB~V RER @ net_buf get()
AEURER
FINAARS AN -
@ t_net buf[CIL B
HEHREEYE <+
A
O T—H2%E AEYITOVY N
N—KozT

X 3.8 AEYHERBADOE
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3.3.1 2YRT—=ON\yT7F

TCP/IP A Z v 7 T3y "OEZEICHR Yy hNT—I Ry 77 2FEALET, 2y FU—27 Ny 771X
OS M T A2 AV T ar— 2 AL CTEREINET, XAy PV Ry T3P A XL Ry FT—T Ry
7 7 EITIEEESRMIU VA RIS U CE T 7Y r— 9 U CERNDNAIRE T,

TCP/IP A% v 7 3%y NU—27 "y 77 O, B, . &7 OFFHEIT, net_memini(),
net_memget(), net memret(), net memext() APl # 2—/ /L LE9, FLEEAERR Y NT—T7 Ny 77Dk K
P A X% H 5 U8 CFG NET BUF SZ ICERET D HLENH Y £97,

Xy U =273y 7 7 OfrE (T_NET_BUF)
typedef struct t_net_buf {

uw *next; Tl 2 I
ID mpfid; > AE) F—)LID*
T NET *net; MRy RI—= A3 TT—R ¥
T NET_DEV  *dev: SNSRI S
T NET_SOC  *soc; T LAV
ER ercd; [ T5—a—Fk ¥
UH flg; MR rINREYHEERTISYT M
UH seq; * 2S5 A =R
UH dat_len; Ty bDT—=RYAX ¥
UH hdr_len; Ty kDAY F—H A X
uB *dat; I N7y Mbuf)NDT—2 B EIET Y/
uB *hdr; ¥ 184y F(buf) DAY FRBEZEIET ¥/
uB buf]; == 1) VA RN N
}T_NET BUF;

#7u hanl], Fa haLt TS A RTAARBWOSr y hOREZ(EICiX, T NET BUF 2 L %9,
TCP/IP CEEED /N7 > h T —# % ‘buf’ IS TEHY ., ‘“*dat’ . “*hdr’ . ‘hdr len”  ‘dat len’
L, FRIZT 7B AT DO LET,
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(1) FYbIT—=ONRyIT772RNETORIAINREYDETNARARSANBOT IR

P VA EE(TOPILREYI>ESAN) ZE(RSA/>TaraILRE YY)
dev &gNET_DEV[dev_num-1]Z%XELET, &gNET_DEV[eth_dev_num-1]Z%ELET,
dev num i, 77U —> 3 U THRE L | eth_dev_num (X, PIHMERFICEBEN S NI-TEZE
LOAREEINET, RALET,
ercd FSANDEENETRRLIZBE. KK |FRLEEA,
BRMNEESINET,
B LEBAIE. 7O RaLRE Y INHK
ELLEEVAADEFLELET,
fig N—FITF7FzvIHLOBEN EHE |N—FIOzT7FzvIYLOEYEHEHH
HEILET, LET,
- HW_CS_TX_IPH4(0x0040) - HW_CS_TX_IPH4(0x0040)
(IPAYEDF T vsHL) (IPAYEDF T vsHL)
- HW_CS_TX_DATA(0x0080) - HW_CS_RX_DATA(0x0020)
RAO—FTF—2DOF v I HL) RAO—FFT—2DOF v I HL)
TROF VIS LOBERENIS—E 215
E. ROEY bEEY FLTLEELY,
- HW_CS_IPH4_ERR(0x0100)
(IPAYSEDFTYIHLIT—)
- HW_CS_DATA_ERR(0x0200)
(RAO—FF—2DF Ty I HLT5—)
hdr/hdr_len TAPINRIYIDNEETEIL—LT | FIANKYRELIZIL—LT—2D%E
—HADHKET7 FLRAEY A ANERESINE | TRLREAVEDH A XDNBRESINET,
. FS4/8&, hdr SLEH 5 hdr_len 5@ | (Ethernet 7 L—LDIHZE. ~v FH 4 Xk
T—R2EFELET, 14Byte TY)
dat/dat_len FRLEEA, RSANIZEKYZIELIZIL—LT—2DAY
FIHEL T—REDEBET FLRET 294
APEESNET,
(Ethernet 7 L—L®MIHFE. hdr fLiiEH 5 hdr_len
HTDLI-ENdat LBIZHEY FT)
buff] KRNy TR ENET,

buf[0] & buf[1]l 4Byte 7541 * > FEIEIAD/NY 77 TF,
EZIETHT—HIE. b2l 5 EZAHFEETT,
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3.3.2 2y cI—49/8y 77 API
XMZDXRy NT—2 Ry 77 APLIZT TV r—3 a v b+ 52 LIZTXEHA,

net_buf_get v b=y T 7 DR
(EX]
ER ercd = net_buf_get(T_NET_BUF **buf, UH len, TMO tmo);
(N5 A—=4]
T _NET_BUF **puf AEYHERT BNV I7FOFTFLR
UH len HRY 531 bR
UH tmo B4 LT REE
[RY1E]
ER ercd EE#T (E.OK) F¥fIET5—a—F
(T5—3—F]
E_PAR RERINTA—RENEE SN
E_NOMEM AEVHERTELGL
E_TMOUT BALT R
[l

AEV TS —NEDAEY ZMHELET, BELEZATVOT RUA T buf IZELET,

net_buf ret v b=y T 7 DK

[&x]
void net_buf_ret(T_NET_BUF *buf);
(NS A—=4]
T _NET_BUF *buf AEVYERT BNV IT7DFT FLR
(RYE]
L
(£5—a3—F]
L

[ 5]
AR = ARVZEHLET, Xy U= Ry 777y hREESITONTWHEAIL. Y
T MZAE VLA XY FE@EmLET,
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3.4 AE /O 0E

TCP/IP A% v ZITEMET D7 /A AR T U RA VBRI LeWE D12, 7' b VLR CR A %0
BLI AT ~DOEEXALL, MIROUEIZI2—PHTERLET, L XIXDMAKREZIHAZT-7T /314 AD
Bt BT 4 77 VB TH S memepy)iFfFEHET, DMABSIETAEY a b —%2ETTH 2 LN TEE
‘é—O

3.4.1 X E1) 1/0 API
XZDOAEY 1/0 APLIEISTT 7Y r—a VTCERTDHDLENRDVET,

net_memset AEDIEHRE
[&x]
void* net_memset(void* d, int ¢, SIZE n);
(185 A—=4]
void* d BRETHAETYDEET FLR
int c BET HIE
SIZE n RENA M
(RYE]
void* d BETDHAEYDEET FLR
[l

AE Y OREVEFITKERT LIEHEIE, SITHEESNLS AT OEET FLAZRALTFEW,

net_memcpy AEYDIE—
[£xX]
void* net_memcpy(void* d, const void* s, SIZE n);
(N5 A—=4]
void* d JE—%7FLX
const void* s JE—x7KRLXR
SIZE n aE—/N1 ¢
[RYE]
void* d JE—%(7FKLX
[z ]

AERYOAE=RIEFISKRT LIEEEE, ST ESNLS a2t —%7 FLRAZIRAILT RSV,
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net_memcmp AE QL
(]
int net_memcmp(const void* d, const void* s, SIZE n);
(N5 A—=4]
const void* d LB AT 7 KL X1
const void* s tEEAEY T FLR2
SIZE n 8N R
[RY1E]
int R HER
(]

WA E U NOIRESNIAA MGy, RICEOEEIZ0 ZRALTFIW, £9 TRWEAIE, FF0 2
AMLTRSIW,
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3.5 Ethernet T/ 4 XA K5 A /N

R-IN32 [T & LTV 5 Ethernet MAC 3 X T Ethernet Switch DF /XA A KT A RTYH, Xy hT—27F N
AARTANPLEOH SN THEHR S ET,

ARRTANTREL TS ERERETLLTO®EY T,
- PHY £— Ni%7E - &/

« PHY At — KT - 2

cZFET VLT A NE Y TERE

RN TF XX ART RVRAT 4 Vv Z OBRIEEE

« Raw 7 — ¥ 15328 API
+ Direct MAC &— R - Ether Switch £— K
Ty R TEE STy X T EE
- VLAN

3.5.1 Ethernet T/34 X K5 A /\#RK

Ethernet 7 /34 A K Z A XX, MDIO A % 7 = — A Z {95 PHY FT A RNELELETHEHALE
T, RTA O E L FITRLET,

Network Application

Ethernet Driver

TXTask RX Task
PHYQ Driver PHY1 Driver
Link Task Link Task

MAC Controller

3.9 Ethernet T/31 X K54 /\#RK
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3.5.2 Ethernet T/34 X K5 4 7\ API
3.5.2.1 Ether F5 4 /\#JHA1E eth_ini()
[7a r&17]
ER eth_ini(UH dev_num)
Gukz)
Ether K7 A O #H#1L
[51%]
UH dev_num T NA ZAF (1)
[V fi]
ER E OK HIHL D
E_ID TN AT ERIEE
E PAR TN AFHGARIE
< D, A A fL#=Z—, PHY K7 A gL T —
[ ]

PHY,MAC= > Fa—F Z @t LEd, F7-Ether KT A &+ 2% 27 28 LE9, Ether K7
ANRBFEHT DI00%, REEEZ L TEINCESLEND Y £,
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3.5.2.2 Ether K54 /&7 eth_cls()
(7= b2o1 7]
ER eth _cls(UH dev_num)
[fnrg]
Ether K 7 A DT
[51%1]
UH dev_num TN ZFK (1)
[ v ]
ER E_OK

(%]
PHY, MAC2 > b —F &2 T LET,
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3.52.3 Ether 7 L—LA3%{E  eth_snd()

(72 h&17]
ER eth snd(UH dev_num, T NET BUF *pkt)
[ust]
Ether7 L — A D%(E
[51%]
UH dev_num TN ZAF (1)
UH pkt->hdr EET—H#T7 LR
UB* pkt->hdr_len EET 4R
[V fE]
ER E OK S Y UBD R
E_TMOUT VNS v
E_WBLK VA= -2
(/7 vy T ERO L)
E_NOMEM AEUARZE
E SYS MACz Y hu—F =7 —
(%]

Tay X TREORE, BEITREEETHVIALEHFS TRV ET, /7 ryX U TR EORET
EFAERI R Eh 5 & BISIXE WBLK 2 3EH1 L £9°, E WBLKAS IRH X L7=854 . Ether K A /3 [XEther 7 L
—ADEFFETRIC, 7 L —AEE5E THA eth raw snddone()& = —/L 3w 7 LET,
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3.5.2.4 7 L—LZEEKETEH eth_raw_snddone()
(7= b2o1 7]
void eth raw_snddone(T NET BUF *pkt)
[fast]

Ether 7 L — LR[BS TR O 22— /L3 » 7 BAS

(51%]

T NET BUF* pkt eth snd()IZF57E L 7= pkt
ER pkt->ercd PG RER

(=Y fE]
void

(%]

Jr7a X TRENTET LIZEFSR T, Bther K7 A AN OIEENE T, REEIEZT 7V r— 9 R

HANRFRT 2MERH Y 3, BEEOBREIIROLSICLET,

/% RETE T I BAECARIR */

void eth_raw_snddone(T_NET_ BUF *pkt)
{

H

/* EESE T BRI B OB */
eth ctl(1, ETH OPT RAW _SNDDONE, (VP)eth raw snddone);

AREIE I Ether 7 A NOTX Task L CEMET D720 X A7 2421 LRV T R E W,
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3.5.2.5 Ether 7 L—LZ{E@%0 eth_raw_rcv()

(7= 217]
void eth raw_rcv(VP fram, UH len)
[fnrg]
Ether 7 L — L3215 B oD i 0 A %L
[51%]
VP fram ZET—=HT RV A
UH len SET— 2R
[V i)
void
(%]

Ehter K7 A N3 7 L—L&Z(ET 5 LABBZNOH LY, ABEIT 7Y 7r—> g U ERNo R
LB H Y T, BEEOBRERKITKRO LS LET,

/% AW BRI
void eth_raw_rcv(VP p, UH len)

{
i

M ZAR BB DO ER */
eth_ctl(1, ETH_ OPT_RAW_RXFNC, (VP)eth_raw_rcv);

ABA% Ether K7 4 /XD RX Task L CEIET 27204 X7 25 IE LRV T RSV, Ether K74 3%
TCP/IP A% v 7 LIH L TWBHE, BICABELMEEINET, TO0OOZET7 L —LAONFIZIEETEE

B A,
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3.5.2.6 PHY B HE&E set_phy _mode()

[7a r&17]
ER set phy mode(PHY MODE *mode)
GusEy|
PHYHE /) D% &
[51%]
PHY MODE* mode PHY#E)
UW mode->mode WE -T2y T A
UB mode->nego A — hx I >=— 3 VA(TRUE) « f(FALSE)
UB mode->ch X ERGPHY
[V fE]
ER E OK B
E PAR ATEARTE
Z Dl PHY R 7 A NGB ET T —
(%]

TIV = a FROE LT, FEDOX A IV TPHYRENZHRET D N T £, WK -
Tal by 7 RAIRET HMEIE, KIADLHLEIRLET, REXSGPHYIZIZETH_INT_MIL_PHYO,
ETH_INT MII PHY1O W &% E LET,

struct PHY MODE pmod;

pmod.mode LAN AUTO ABILITY;
pmod.nego = TRUE;

pmod.ch = ETH INT MII PHYO;

set phy mode (&pmod) ;

= 3.1 PHY e HERE

EE BENE
LAN_10T_HD 10M/3: 2 &
LAN_10T_FD 10M/£ 2 8
LAN_100TX_HD 100M/3 2 &
LAN_100TX_FD 100M/£ 2 &
LAN_1000T_HD 1G/#2 8
LAN_1000T_FD 1G/£2 &
LAN_AUTO_ABILITY BHERIR
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3.5.2.7 PHY 8E/71ER%S get_phy_mode()

(e ~&17]
ER get phy mode(PHY MODE *mode)
[fnss]
PHY#E /) D Hif5
[51%]
PHY MODE* mode PHY/E
(=Y ]
ER E OK B IE L)
E PAR ATEARTE
< DA, PHY R 7 A R/ G~ T —
[ ]

PHYRESIGHRE, T 27V vy 7 A, A—bhxrIvz—raFl), ZRC) o I7REZREGELET, 77
Vor—2a 3k LEHICLT, FBEDH A I/ TCPHYRRANZEE T2 N T £,

struct PHY MODE pmod = {0};

/* %54 PHY % ETH_INT MII PHYO $ L <{(XETH INT MII PHY1 T

pmod.ch = ETH INT MII PHYO;
get phy mode (&pmod) ;

pmod.modelZ IXPHYRE/J(R3 ISR E SN E T,

pmod.negolZiFA— hx T — 3 VOFLTRUE), HEH(FALSE)D 3% E

pmod.linkiZI%X VU 7 7w Z(TRUE), U v 7 ¥ U (FALSE)DS & E S IVE T,

Vo7 ZZy R, PHYRENZEE ZMENBSE SN EEAOTIEELEI N,

RELET/

SNET,
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3.5.2.8 TYILFXEXY AT FLR T4 ILAE— REE set_mcast_filter_mode()

(e ~&17]

ER set mcast_filter mode(UINT mode)
(QUBEY |

“NFXYART RLAT 4V EE— ROERE
[51%]

UINT mode TA4NVEE—F
[V fiE]

ER E OK B IE L)

E PAR ATEAIE

€S|

TANEE— RNIZIIKD 3 H>OE— REZ/ELET,

HEE E—F
MCRX_MODE_ALLOW RLFXEXYR LT FLREREE—F
MCRX_MODE_DENY RLFXFX AT FLAZEEEE—F
MCRX_MODE_FILTER BEILFX v A7 FLRREE—F

HEEL @07 RLAZHET 58461, MCRX MODE_FILTER % %R L £ 7,
HEE2 MCRX MODE DENYZER L7-A, T TICBEHEINTWAH VAT F ¥ X T RLRTTXTHIBR
SnET,
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3.5.2.9 RILFEFYRMT FLART 1 )LEEM add_mcast_filter()
[7r b2 1 7)
ER add _mcast_filter(MAC FILTER *adr)
GuBz)
ZETDHYAT XY ALY RLADIBN
[51%]
MAC_FILTER* adr ZETHNANTFHFXY AT RLXA
UB adr->mac[6] YNV TFEXXY AT RL R
UB adr->bitnum HEhe v 450, 40-48)
[ fE]
ER E OK BRI R
E PAR AJIEANIE
[ ]

BT 52~A0FFxY AT FL2AZZET LT, H60CHT 4L 4F— FAMCRX_MODE_FILTERIZ
BESNTWAMERD D 77,

~ LT ¥ ¥ A RMACT RV ALY 7 AD(EE 1A 7 > RBB0XEO~0XEF(224~239))DIPT KL A D Fi23 &
v~ EED EA25E > F(0x01.0x00.0x5¢.0x0025) & flAHHLOE TR LET, 77V r—a Lid3snd 5
VNV TF XY ARPT RLAND, ZEEZHLTHIMACT RLAZEXHTLERSH Y £, ALy MU
1408 > MSAZ T M)y HEy NEATI8E Y METHERRTT, 02HE LELGITAa2IE Y R L
48 L5 M) & A7 LET,

MACT R L 201:00:5€:00:01:* (*{IfEE) & T X TEZET DHITITRO L ST LET,

MAC FILTER adr;
UB macadr[] = {0x01, 0x00, 0x5e, 0x00, 0x01, 0x00};

memcpy(&adr.mac[0], macadr, 6);
adr.bitnum = 40;
add mcast_filter(&adr);

% B/ —RERTILTFXFXY AT FLAQR24.00.DELEMNML2THEZET S22 LT TEEFAOTT
EET IV,
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3.5.2.10 Ether FS A4 /N4 R FDBEH

(7= bz 17
void eth _cbk(UH dev_num, UH opt, VP val)
[fnss]
Ether K7 A )b 7 7 ) r— 3
[51%]
UH dev_num TN AFEKE
UH opt A~ MR
VP val A X R
(=0 fiE]
void
[ ]

KBTIy hU—= 7TV =2 a VMUITTERT DB TY, xy NI—0 T TV =g EIT A
A7 47 b— 3 2 (T_NET _DEV gNET DEV[])® cbk A > /NZa—L Ny 7 B & 5ek3 25 2 LT, 9
FHNCFAET DA R MIXT 5HECT 77U 77— a VEA OB ATREIZ 2 0 £77,

AR MNERRA X FAFITIFRDO DO H YD £,

AR MER

FAE R

EV_CBK_DEV_INIT

w20

Ether K5 A /\#IHA{L B

EV_CBK_DEV_LINK

Yoy B850 7y

Pk A4

HEE BURTIZY v 7 ARy FOBHIIIT OV EE A
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3.5.2.11 Ether RS A4 /1A T a3 UE&E eth_ctl()
[7a r&17]
ER eth ctl(UH dev_num, UH opt, VP val)
GusEy|
Ether K7 A NDOF 7 a VRiE
[51%]
UH dev_num TN AFEKE
UH opt F7 a3 UAER
VP val A E
(= v fi]
ER E OK BRI R
E PAR AJJEANIE
[ ]

Ether K7 A /X°PHY KT A NOR TR EZFFOH LET, BHRBRTHERA 7T a VIZLLFO#EY T

T

73 U

+7 3 mE

R E AT RE(E

ETH_OPT_PHY_MODE

PHY #EHE%TE

set_phy_mode()R%

ETH_OPT_MCRX_MODE

TILFF¥ARPZRLRATAILEAE—F

11—
X JE

set_mcast_filter_mode()E%

ETH_OPT_MCRX_ADR

ILFXFYRALTRLARAT 4 JLAREMN

add_mcast_filter()R%

ETH_OPT_RAW_RXFNC

Ether 7 L— L2840

eth_raw_rcv()E%

ETH_OPT_RAW_SNDDONE

J L— LA EE TR

eth_raw_snddone()R%
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Ether RS 4 /AT a3 VEE  eth_sts()

3.5.2.12
(72 h&17]
ER eth_sts(UH dev_num, UH opt, VP val)
[st]
Ether K7 A ROA 7Y a2 VEfS
[51%]
UH dev_num TN AEKE
UH opt F7 L a AR
VP val IAFPZS
[V ]
ER E OK AR
E PAR ATEASIE
[F%]
Ether K7 A /S°PHY R 7 A NOBGFBEEZ PO LEJ, BURBUSrIRE/R A7 > a3 IILLFo@E by T
R
A7 a &R T a B R EFHENE
ETH_OPT_PHY_MODE PHY e hER1S get_phy_mode()F%
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3.5.3 avI74Lb—Y3ay
UFDar7 47 b—va %z, HBIZE D CDDR_ETH CFGh 2L L £ 7,

#define PHY ADRO
R-IN32M4-CL3 {# i LAN1 i PHY 7 FL- &

#define PHY ADRI
R-IN32M4-CL3 £ f§ LAN2 /i PHY 7 KL &

#define PROMISCUOUS_FILTER_MODE
TOAIAX Y AT L —LT 4 NFE—R, (0:T_XCOTL—L%%EFETH, LHAT—Va rOHZIET D)

#define ETH_EARLY TX_ ENA
Early #55E— N, (0: 850, 1: %))
Early H55E — RBA 27256, BET— 228 MAC =2 k12— O%[F FIFO (2Hns S N TZ I i TRt 58
TEHRBRLET,

#define ETH TX ASYNC

Jr7ayFUTEEE—R, 072y X E— R 1T RyF U E—R)

ST a sy JEET— RRENRE G, SELAEIT Ether R A NOREFEF A7ICL > TEITESNE
‘g—o

#define USE_ETHSW
Ether A4 v FOFEHEE, OMFEH LW, LFEHT D)

#define USE_ ETHSW _MGTAG
Ether A A v F v —V A N2 7 OMHAE, O L, 1fEHT5)

R18UZ0079JJ0100 Rev.1.00 RENESAS Page 52 of 211
2021.8.31
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3.5.4 Ethernet T/N\f A KS A4 /\D;XEEIF

3.54.1 TCP/UDP MD/N— Rz 7F v Y Lbee

Ethernet 7 /3A A K7 A /X Tlx, RIN2 DN— KU =27 F v 7P LEREZHEH L TWET, T,
7a FaNAEy INTOFT =y 7 L0EIIIfT-oTEY FHA,

Ta NaANRAE Y I TF =y 7 H DABE (TS & E. T _NET BUF B RO A L8 flg &, Zm— 3L
IR gNet[T /3A AF5-1].flag THIME L TWET,

N=RY 2T Fxy 7P LEREEADNIL TWDLEFTZ, LFIRLET,

ZEN—RV =T F =y 7% LOFEME
T NET BUF *pkt;

pkt->flg  |= (HW _CS RX IPH4 | HW_CS_RX DATA);

EEN=FY =T F = v 7 H LOFHME
T NET *net;

net = &gNET[eth devnum-1];

/* set hardware checksum flag */
net->flag |= (HW CS _TX IPH4 | HW CS_TX DATA);
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3.6 PHY K54/

Ether K7 A /N& PHY R 7 A O IF 1 ZAKZE S PHY 10 gPHY IO[ICEFR L £ 7, gPHY IO[[iF#EH D
PHY #E#&KT 5 Z &N TE 5EFITT,

ZOEBITBERS L2 PHY T A 30 APLIL, #H Ether KT A \nba— L InET, REOERITIE
PHY IO DA "\ aF_RTOICHRE LKA RET DHENRH Y 3, PHY_IO DA L /NFLLTFOEY T
R

typedef struct phy io {
UW phy id;
UW phy adr;
ER (*phy ini) (ID flg, UW id, UW adr);
ER (*phy ext) (void);
ER (*phy set mode) (UW mode, UB nego);
ER (*phy get mode) (UN *mode, UB *nego, UB *1link);

}PHY T0;
AN B
phy_id PHY ID(LAN1~LAN4 5% %9 3% ID, LAN1 DB&F 1)ERLET
phy_adr PHY 7 F LA (BIR&F)ZRLET
phy_ini WEAL RS %
phy_ext ¥ TE%
phy_set_mode PHY 8EhE%E R
phy_get_mode PHY #EHER1ZRI%K
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3.6.1 PHY K541 /\API
3.6.1.1 PHY K54 /\{CE) phy _ini()
(v ~&17]
ER phy ini(ID flg, UW id, UW adr)
[fnss]
PHY R 7 A D)
[51%#]
ID flg A X F7F 71D
Uuw id PHY ID
Uw adr PHY7 RL &
(R i)
ER E OK LB )
< D, 22 T T —
(%]

ARBA#K I Zeth ini()BEE AT IZEther KT A NI E T, A X2 b7 T ZIDIXEther K7 A N2V >
TANRY NEBATAEAICHERALET, PHYIDIZY 7 A4 Xy MBHEEO A Xy " RE — R ELE
7,
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3.TCP/IP R % v DR E

3.6.1.2 PHY K54 /3#8T7 phy_ext()

(A=
ER phy ext(void)
[ust]
PHY K7 A RO T
[51%]
void
(R fE]
ER E OK (s Ul
< DA, AATET =T —
(%]
AR Teth clsOBIESATRFIZEther K7 A NSO IEENE T, PHY RTIANTIEY V7 X R 24T L E
R
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3.TCP/IP R % v DR E

3.6.1.3 PHY 8EAERE phy_set_mode()

(72 bz 17
ER phy set mode(UW mode, UB nego)

(fnrt]

PHY#E iE

e

[51%x]
Uuw mode WEE e T2 v T A

UB nego A — hxd v x=— 3 VA(TRUE) « fE(FALSE)

(R fE]
ER E OK R T

CE)

ARSI Tset phy mode()BAELSEATIRFIZEther K7 A /NI BIFIEIVE T, B « 727 L w7 AIZIEER3I2D
ERFRE SN ET, Z OfEiLEther K7 A /SAPIDset_phy modeWWZIEET HHE « T2 7L v 7 ADME L 13#

20 ET,
PHY K7 A NEREFOFZEEIL, PHY AUTO ABILITY T,

%= 3.2 PHY e HERE

HEME EEANE
PHY_10T_HD 10M/ 2 &
PHY_10T_FD 10M/£ 2 &
PHY_100TX_HD 100M/3: 2 &
PHY_100TX_FD 100M/£ 2 &
PHY_1000T_HD 1G/# 2 &
PHY_1000T_FD 1G/£2 8
PHY_AUTO_ABILITY BHERR
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3.6.1.4 PHY #E71ER% phy_get_mode()

(72 bz 17
ER phy get mode(UW *mode, UB *nego, UB *link)

[hnrt]
PHY HE /) HU 45

[51%]
UW* mode HE -T2y R
UB* nego F—bhrIvT—a R
UB* link PEGE

(=0 fiE]
ER E OK REMT

%]

ABE%% i3 get phy mode()BIER KA THEICEther K7 A N BMEENE T, HE - T 27 L v 7 ATFFR3I2OD
EAZRESNET, ZOfElIEther K7 A /SAPIDset phy modeZFEET HHE « T o7 L v 7 ADfE L 135
7Y ET,
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3.6.2 DoAY ~DEH

Ether K7 A XD RX Task TIZ 7 L—2DZEL ) U 7 REOEEA X b T T T TR TCVET, U
T IRRED AL B Fe A X ME, PHY FZ7 A 30D Link Task & L < IZE D ALV KTk ->TRey b
(set_flg)) L E£7,

set_flg(id, ptn) DA X2 b 7 7 ID( 1 5130)I21X, PHY KT A NEBEHIEESNIZA X 7 571D &
AVWET, A bEaRTE Y MX =251 5012E, Ve rA_y MEaRTER

[PHY_LINK EVT] &, PHY K7 A NEENRFICHEE S 4172 PHY ID OBz s E LE T,
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4. ry cI—Har T4 L—ay

ARETIE, TCP/IP 71 ha VR EZ vy 7 Day 7 4 7 Lb— g Al 00T LET,

4.1 TCPIP RAw o MDaAVI4TL—3Y

AT 4 b=y ary 77 A (net cfge) ZMETHI LT, Yoy M TCP/IP OEEICEE L=

T4 T =2 alERTETDHIENTEET,

4.1.1 aVvI49L—2ar—8

AT 4 b=y a YAREREREZUTOY X MIRLET,
77U r— 3 U, #define CFG XXX TERSINAH V7 v OEEwELET, TNLSNDO~ T a8
TV —va UPNEERET A ZEIXTEERYA, FHHEE ZRVT, SYIHEIL DEF XXX ~ 7

72 X o THdefine TFHRI N TWET,

(1/2)

aAVI4 L= 3 (B T WHAE &=/ME = X{E
T—R) I DTINA R CFG_NET_DEV_MAX 1 1 2
£70braLDYVT Y FOBRKE CFG_NET_SOC_MAX 10 1 1000
TCP Vv FOTRAE(EK). (%3) CFG_NET_TCP_MAX 5 0 1000
ARP v v oy CFG_NET_ARP_MAX 8 1 32
TILFHXEYRRIVMUH CFG_NET_MGR_MAX 8 1 100
IP2545 A2 by RIEFIF 2 —3 CFG_NET_IPR_MAX 2 1 16
Ty RI—=9/13y T 7RKRY A X [Byte] (%2) CFG_NET_BUF_SZ 8192 2048 8192
Ty D=9 NRNvT7H CFG_NET _BUF_CNT 8 2 31
Ty R T—=O Ny T 7 T—HEEARE(K2) CFG_NET_BUF_OFFSET | 2 42 42
MTU # 4 X(3%2). (3%4) CFG_PATH_MTU 1500 576 1500
ARP 1) 5 4 [EI#(3%4) CFG_ARP_RET_CNT 3 0 10
ARP U S A REfE [ )] (X4) CFG_ARP_RET_TMO 1000 500 10000
ARP Fv v L a 77 [T U] (X4) CFG_ARP_CLR_TMO 1200000 | 1000 3600000
IP~y & TTLE (3%4) CFG_IP4_TTL 64 1 255
IP A~y & TOS fE (3%4) CFG_IP4_TOS 0 0 255
IP 25542 kS y MEBEER [ U] (X4) CFG_IP4_IPR_TMO 10000 100 60000
TILFXFHr AL IPAYHE TTL E(X4) CFG_IP4_MCAST TTL |1 1 255
IGMPV1 2 A4 L7 ME [T )#] (3%4) CFG_IGMP_V1_TMO 40000 40000 120000
IGMP LA R— k2 A LT ME [ 1)#)] (3%4) CFG_IGMP_REP_TMO | 10000 10000 30000
MSS(TCP/IPv4) (MTU-IP Ay #-TCP A w &) (34) CFG_TCP_MSS 1460 536 1460
TCPIRTO Y bS5 A43 A4 LT FIEME [ )] (3%4) | CFG_TCP_RTO_INI 3000 2000 3000
TCPIRTO Y bS48 4 L7 FR/ME [ )] (3%4) | CFG_TCP_RTO_MIN 500 200 500
TCP/RTO ) 54 24 L7 hiKIE [T ] (%4) | CFG_TCP_RTO_MAX 60000 30000 60000
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(2/2)
aAVI49L— a3 (B E&ESH B &=/ME =XA{E
TCP #18/3v 7 7 ¥4 X [Byte] (3%3). (3%4). (3%5) | CFG_TCP_SND_WND 1024 1024 8192
TCP 2{5/3v 7 794 X [Byte] (3%4). (3%5) CFG_TCP_RCV_WND 1024 1024 8192
TCP E18 ACK IC &k 2 BERIE [RIEEE] (X4) CFG_TCP_DUP_CNT 4 1 10
TCP/SYNEER A LT ME [ ] (%4) CFG_TCP_CON_TMO 75000 10000 75000
TCP/IT—REERA LT ME [ 1B (3%4) CFG_TCP_SND_TMO 64000 10000 64000
TCP/FIN B#ZER A LT ME [Z )] (3%4) CFG_TCP_CLS_TMO 75000 10000 75000
TCP/2MSL # 4 L7 ME [T )] (3%4) RERA) CFG_TCP_CLW_TMO 20000 0 20000
TCP/EIE ACK EIERIFE [ ) #] (%4) CFG_TCP_ACK_TMO 200 200 1000
TCP/Keep-Alive 1@ N[E141(0 M5 E 1L Keep-Alive #E3%) | CFG_TCP_KPA_CNT 0 0 100
TCP/Keep-Alive s@XN[Efm [ 1 #] CFG_TCP_KPA_INT 1000 1000 60000
TCP/Keep-Alive EEENEH (R ERFR) [T ) 7)) CFG_TCP_KPA_TMO 7200000 | 10000 14400000
ZENT Y bR a—4 U TH(EK4) CFG_PKT_RCV_QUE 1 1 10
RIEV—FTURREXRI—AVITH CFG_TCP_RCV_0SQ M |6 - -
AX
RENTY N TF O Y LRIEEN TS CFG_PKT_CTL_FLG 0 - -
ARP PROBE /\/7 v FEERFBERM [S U] CFG_ARP_PRB_WAI 1000 1000 3000
ARP PROBE /34 v h:{EE#E CFG_ARP_PRB_NUM 3 1 6
ARP PROBE /87 v k¥ ERIFR(ER/IME) [T 7] CFG_ARP_PRB_MIN 1000 100 1000
ARP PROBE /\/7 v FX{ERR(HEXIE) [T )] CFG_ARP_PRB_MAX 2000 200 2000
ARP ANNOUNCE /84 v hEHBERE [S 1) #)] CFG_ARP_ANC_WAI 2000 200 2000
ARP ANNOUNCE /%4 v FE{EEIH CFG_ARP_ANC_NUM 2 1 4
ARP ANNOUNCE /84 v F%{ERIFE [ 1) #)] CFG_ARP_ANC_INT 2000 200 2000

B[R U BIOREHEE TlE, T2 24 ~ORBEIC XL > TREME TS E T,

%1 CFG_NET SOC MAX U T ThOMENDY £, £72 CFG NET SOC MAX & D745 MNIETCP Y 7
rD ERENZ D £,

2 Ry M= RNy T DA XL, Ry MU =T Ny 7 7 FEEERT A X(44Byte)lZ, MTU, 7 —#
Vo~ 2 A X(Ethernet DFE1E 14Byte), Xy T —U N\ 7 7 F—FEXIALNE (T 7 4/ b
2Byte) ZAbETZHA XLV KX VKLERHY T,

X3 TCP DEENy 7 7 I T 2731 A2 67, Ll T/ r— L4 4 UB gTCP_SND_BUF[ |41
M L%9, gTCP_SND BUF[ ]iZ CFG_TCP_SND WND XCFG NET TCP MAX TZ OHA R&RELET,
H L TCPIEE Ny 7 7 A RDEIR DT NA A EGEENT 25815, ZORKEICEDLET

gTCP_SND BUF[ |Z#ET 2MENRH D b E T,

X4 T DT A ABRMIZRET HZENARETT, T35 A& -1 &4 7 v 27 A& LT gNET_CFG[ ]
IR E L £,

5 Ny 77 A R4 FAD 32 Frosq ORIHT, 2 0 BRF(1024, 2048, 4096 72 B)THE L £,
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41.2 IP7 LR

IP7 RFLAZRELET, Ry NI =T A R IP T RUABRKEIZRY £ OT, IPT R R
CFG_NET DEV _MAX /3% L T 72 &0,

IP 7 KL A:192.168.1.10, 77— F 7 = A :192.168.1.1, V7R b~ A 2:255255.255.0 DFEFNL FFL D@
&Ry ET,

T_NET_ADR gNET_ADR[] ={
{ I* forDevice1 */
0x0, [* W90 FIBE Y/
0x0, [* 90 FIBE Y/
0xCOAB000A/*IP 7 KL X 192.168.1.10 Z&E */
0xCOA80001,/* 7'— b = A 192.168.1.1 */
OxFFFFFF00,/* 7% v k<Y X% 255.255.255.0 */

413 A% S A
TNAARTANREHELET, 73 A RZ A4 3L CFG_NET_DEV_MAX 7388k L T 72 &0,

T_NET_DEV gNET_DEV[] = {
{.}
}
FEHE 132 Ry hU—ITNRARARTAN] L TLIIZE0,

414 JOFaLREYIERT—TIL
WDOEHZTa haVAR v 7 IR ERERELET,

const VP net_inftbl[] = {

0, 30 EB/E Y

(VP)gNET_SOC, Uy FEERALZVSEIE NULL #H5E
(VP)gNET_TCP, Ay bEERLELMEAIE NULL #35%E ¥/
(VP)gNET_IPR, /1P B EMAEZ A LA VG AIE NULL #15%E
(VP)gNET_MGR, ¥ IGMP #ERA LA LMEE L NULL 2385 */
(VP)gTCP_SND_BUF, /*TCP V4 v hZHERALELMESIE NULL #8%E ¥/
h
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4. Xy b= T4 L—a Yy

4.1.5

v b=V FREE) VR

TCP/IP A% v 7 T3y U —7 ODFEREEHT D720 T 34 2RV v S OFA)G U= E e Fag g
ELUTOXIICIREER THETAVLERDH D 9,

T_NET_STS_DEV net cfg_sts dev[CFG_NET_DEV_MAX] TINA RIER
T_NET_STS_IFS net_cfg_sts_ifsfCFG_NET_DEV_MAX] TCP/IP 1&$R
T_NET_STS_IFS net cfg_sts_ifs_tmp[CFG_NET_DEV_MAX] TCP/IP f&#R(T >R 1)
T _NET_STS_ARP net_cfg_sts_arp[CFG_NET_ARP_MAX] ARP 183k
T_NET_STS_SOC net_cfg_sts_soc[CFG_NET_SOC_MAX] Vv MER

VP

net_cfg_sts_ptr[4 + CFG_NET_DEV_MAX]

AT—RARSA VA

VP

net_cfg_sts_ptr_tmp[4 + CFG_NET_DEV_MAX]

AT—RARSA VA

T_NET_STS_CFG

T _NET_STS_CFG gNET_STS_CFG ={

net_cfg_sts_deyv,
net_cfg_sts_ifs,
net_cfg_sts_ifs_tmp,
net_cfg_sts_arp,
net_cfg_sts_soc,
net_cfg_sts_ptr,
net_cfg_sts_ptr_tmp,
0

v hI—OERERT TN
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5. 7I)5—307dags53 09408 71— ADEREA

5.1 O raLRE Y OMEL

TCP/IP 7u h VA X v 7 AT 5121372 haLxZy 7 O b E 2y U —27 F 34 2O MM
DB 220 F4, FEARMICIIRD L 529k LE1,

MHEa— FH)
MR rINRE YT OBEE
ercd = net_ini();
if (ercd 1= E_OK) {
return ercd;
}
* 2y RIT—=9 FTINA (T34 RBES N)DFIHAE ¥/
ercd = net_dev_ini(N);
If (ercd I= E_OK) {
return ercd;
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5.2 rYrIT—D - A423T—X API

net_ini TCP/IP 70O LR S vy DAL

(EX]
ER ercd = net_ini(void);
[R5 A—=4]
EL
(RYE]
ER ercd EE#T (E.OK) F¥fIET>—a—F

(T5—3—F]
<0 MEAE KK

[z ]

Ta bhar Ay EHRTLIV Y22 LET, Ye harxyy IV TCERTLII— VATV
=7 b (ZRT, ARV T =), BT ) bREKCERIIHEIET, £, T bharxx v Tff
T 5 JREBCIIOEIER 'y FSivET,

T koA ALy 7 M AT ED APL LV B RIS, T O APL ZRITTHAMENH D 77,
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net_cfg FTYRT—= A BTT—RDINTG A —FRE
(EHK]
ER ercd = net_cfg(UH num, UH opt, VP val);
(RS A—%4]
UH num TINA RES
UH opt NFGA—Z—F
VP val WiSd HE
(RYE]
ER ercd EE#®T (EOK) FrlFx5—a—F
(T5—3—F]
E_NOSPT REHRINSA—RO—F
E_ID REBTINA RES
E_NOMEM ILFEXEY R ET—TIHN o (E
[

IPT7 RLARH TRy h~AJ, T —RFRFX¥ AT RLA, wLFF¥ A, FOMBERNRERTEEIT
WET,

R EHI
net cfg(1, NET_BCAST_RCV, (VP)1); /* JO— KX ¥ X FDZEEZAH ¥/
NS A—HRa—FK T—H2847 Bk

NET_IP4_CFG T _NET_ADR IP7RLR, TRV rIRY . H— Dz AEHRELFET,
val IZIE T_NET_ADRDRA U2 EEL TS,

NET IP4_TTL uB TTL (Timeto Live) #RELET,
T4 MEBADNERESNTNET,

NET_BCAST_RCV UB JO—FX v X OREDAFEHRELEFT, “17 Z/ELI:
BEIXZETMEEEAY. 0" #RELLGEEFALELYE
ED

NET_MCAST_JOIN uw BMTDILFEYRAIIN—TOIP7RLRAEBEFELET,

NET_MCAST_DROP | UW BRTBAIILFEYRAMIL—TDIP7RELRERELET,

NET_MCAST_TTL UB TILFFXF YA MEETHERATHTTILEHRELET,

NET_ACD_CBK =Ny IBE#RA 2 | BRAFIZIP7 FLABREERE LI LEa—IIL/NYy VEMT
LPEBMEERELET .
CORFEICLYBREBEOBNEENENIZRYET,
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net_ref FYRT—=D A VARTT—RADINS A —2 SR
(EHK]
ER ercd = net_ref(UH num, UH opt, VP val);
[IRSA—=%]
UH num TINA RES
UH opt NFGA—Z—F
VP val RIFTRED/NY T 7~ADRA V3
(RYE]
ER ercd EERT (E.OK) Ff=ldT5—a—F
(T5—3—F]
E_NOSPT REHRINSA—RO—F
E_ID REBTINA RES
(AR ]
IP7 RLARLH TRy h~vRA7 7R—=FFv A7 RV ZOEDOERNLBEDOWRZITVE
K
R EHI
UB bcast;

net_ref(1, NET_BCAST RCV, (VP)&bcast); /* TO— K¥+ X FOZIEWREE

NS A—HRa—FK T—H2847 Bk
NET_IP4_CFG T_NET_ADR IP7RLR, TRV rIRY =+ A #WMBLET,
val IZIE T_NET_ADRDRA U2 EEL TS,
NET_IP4_TTL UB TTL (Timeto Live) ZRBLEY,
NET_BCAST_RCV uB JO—FX v X FOZEOKEEMELET.
NET_MCAST_TTL UB TILFEXEYRAMEETILEWMBLET,
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net_acd IP7 FLZADREELN
(EHK]
ER ercd = net_acd(UH dev_num, T_NET_ACD *acd);
(RS A—%4]
UH num TINA REE
T _NET_ACD *acd 7 FLRABRETER
(RYE]
ER ercd EE®T (EOK) FfrlFx5—a—F
(T5—3—F]
E_ID FEHTINA RES
E_PAR INTA—BZRIE
E_OBJ BEMUHL., KRR FIPRBEROFEVE L
E_TMOUT ARPEEZ A LTI b
E_SYS IP7 FLRABRERE
E_OK IP7 KL A& &
(g ]
dev num THRESNDT A AD, 1P 7 RLADOBHEEHRMEITNET,
IP7 FLRAOBE 2B L72EE, SIBOBETEBICITHFEN O MAC 7 FLUARKMS L ET,

_@Amki%_#ﬂﬁfm7kvxmmE i L72WEEA 1T, net_cfg)API T — L 3y 7 Bk 4 %
T OMENRH Y £,

MAREITIR R THI 10, AT FLADKRIHAZRALTZDENZ 27 THOHT Z 2@ LEd,
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acd_cbk IP7 FLADOHES®REREOI—)L/\y Y E#K
[EX]
ER acd_cbk(T_NET_ACD* acd);
(/35 4—4]
T_NET_ACD *acd 7 KL ABREIER
[RY1{E]
ER ercd EE#RT (E.OK) F¥flEx>—a—F
[z ]
ZOBBITEAFICIP 7 RLADOBE MM LGSR S E T, sIBOBAHERICIT, A Lz

BRA RO MACT K vxmﬁé;ﬂﬂﬂéhiﬁ“
IP7 RLADBEIZXH LT, BHDOKRARNTZEDIP 7 RVAZMERH LT H5HEI1TE OK Z KA L TR X
o TS OEFAIXE SYS ZiKA LT F &0,

a—/LNy JEIEIT ARP Ny R EZIE LT Z A7 (Ethenet K7 A NDZAEHX A7) ETHIENET,
ZDIha— NNy 7 BEIIEIEICK T L TRV, £721P 7 RLUARME (net_acd)FEATH) 1Ea—nn
v 7 BEMNIEIND Z LIEH D XA,
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{5 F 51

#define ID_DEVNUM_ETHER 1 /* T/A/ REE ¥/
F 7 FLRAGEREFEOI—IIL/Ny VB Y/
ER acd_detect(T_NET_ACD * acd)

{
return E_OK;

[ 2y bJ—9 {EAMEREE Y/

ER net_setup(void)

{
ER ercd;
T_NET_ACD acd;

ercd = net_ini();
if (ercd != E_OK) {
return ercd;
}
ercd = net_dev_ini(ID_DEVNUM_ETHER);
if (ercd != E_OK) {
return ercd;

[*IP 7 FLARBEEM ¥/
ercd = net_acd(ID_DEVNUM_ETHER, &acd);
if (ercd == E_OK) {
FIP7 RLRADEEEL ¥/
FIP 7 FLABEREROI—/L/\y J BH#EE
net_cfg(ID_DEVNUM_ETHER, NET_ACD_CBK, (VP)acd_detect);
}
else if (ercd == E_SYS){
*MAC 7 FL A acd.mac DR k& IP HFRE *
}else {
FIP 7 RLADBESEEIZRE */
}

return ercd;
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5.3 vy D —9 T84 R API

oy NT =T F R ZHI# APLIZT 7V 7 —2 3 B TFARAL A RTANIHE—INCT 7 EAT A0
AV BT 2—AERHELE T, FT 54 RTE, KAPLIC ‘TN AEFS 2HEELTTZ7®ALES, 7
NA AT LN, T A& BT 5720 DOEA DOFFTY,

net_dev_ini v kD=9 T4 RDOMHEAE

[£x]
ER ercd = net_dev_ini(UH dev_num);

[R5 A=4]
UH dev_num TINA RBEE

[RY1{E]
ER ercd EERT (E.OK) Ff=ldT5—a—F

[T5—a3—F]
<0 W KB

[z ]

dev num Zfli-> TRIEDT NA AL L E 9, net dev ini 1T, FEBRIZIZT SA A KT A 30 dev_ini &

o TT A 22 0B L £,

EEKTTLL, ZORY NT—=ITNA ZA2@LTHAT Y FORBENAIREL 720 £7,
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net_dev_cls oy T—0 TN DR
(EHK]
ER ercd = net_dev_cls(UH dev_num);
[R5 A—4%]
UH dev_num TINA RAES
[RY1E]
ER ercd EE#T (E.OK) FfIET>—a—F
(E5—a—F]
<0 AR R BR
(gl

dev_num %S TRIEDT NA ZA &ML ET, net_dev_cls 1X, EBRITIZT NA A RF A 30 dev_cls &
o CTT A ZAEMRLET,

net_dev_ctl oy T—0 T XD
(EHK]
ER ercd = net_dev_ctl(UH dev_num, UH opt, VP val);
[R5 A—=4]
UH dev_num TINA RES
UH opt wEa—F
VP val REY DIE
(RYE]
ER ercd EERT (E.OK) Ff=ldT5—a—F
(£5—a—F]
<0 R B
[

dev num ZfHE> TRIEDT NA A% L ET, net dev_ctl 1T 734 A KT A 3D dev_ctl ZFFOH LT
L2 TTOT, EBEOBNEILT SA XA R T A NOFEIEFLET,
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net_dev_sts v kD=9 TN RDIKRERF
(Ex]
ER ercd = net_dev_sts(UH dev_num, UH opt, VP val);
[IRSA—=%]
UH dev_num TINA REBES
UH opt KEOQ— K
VP val WiSd HE
(RYE]
ER ercd EERT (E.OK) Ff=ldT5—a—F
(T5—a3—F]
<0 R B
[

dev_ num Z{E-> TREDT A ZADIRREZ TS L £, net_dev sts X7 /34 A KT A /3D dev_ref Z MO
LTCWAETTTDOT, BERMREIELT A X RT A NOFEIERFE L ET,
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54 V4w k APl (uNet3 Hit)

T E—v gt YAy NAPIEFEHALTYE— FHA A RED® TCP/UDP F—% O Y 247\ F
TO

Vo MEAER S U ATEERIRFIZT NA AFF5E2 -, 8T 2%y NI T NA AZRET HHLHE
NV ET, TAAAFBEICOOZEELEE/RIL TS ZAZBE LRV W) BEREZEDL, XE %G
IS AVE VA VA 77/\4’XF‘EJO>4’ /&7I—x&%?ﬁ§h1”ﬁ75>§%f£0 T, VT v MAERKERZ 0 DL
NDOTNRAABBEERE LTHEIE, BHRFICT A AB B EZHRTET 2L EIIH Y $HA,

BIELTNBEOR Y hU—=27 T A2 (NZ2LE) THESNIEVATLALET, Y7y b APLZfHL
e, LT ORDEY 734 22 L £,

ERBEOTNA RES | EHEEOT /N1 RES FRTBZTNAR
(%1) (3%2)

iy MEEENME 0 0 TNAREE 1 (%58
snd_soc()¥° TCP #5447 > b® 0 N TN RES N
con_soc() (SYN £/E) N ANY FINA RBEEN

Vi FREEME 0 0 BHRILI=FT/NA R (3%3)
rcv_soc()*> TCP #—/\—® con_soc() | 0 N FINA RBEEN

(SYN 21{8) N ANY TN REF N

*1 con_soc() APl M 5|%k host->num TIEELE T,

%2 con_soc() APl M 5|%] host->num TIEELE T, UDP V4 v FT2IET H154E(E con_soc() APl ZFEUHE T

BEEHY FEA,

%3 Viry NMEBRRLEREBICHLT NS RABSEHEELTOVELWY Sy MMEL R—+ESETD LA —HT
NEEDTNAAMBTEN 7Y FERETHENFRETY, COBEYTY MINTy FEBHMLEET
NARZELBROBETERALET,
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cre_soc iy FDERK
[£x]
ER ercd = cre_soc(UB proto, T_NODE *host);
(/85 A—=4]
UH proto o kaLiEsl
T_NODE *host A—AJLRR MER
[RY1{E]
ER ercd EBEhf=v45y b@ID (>0) FizlFT5—a—F
[T5—a—F]
E_ID VY bEEDBZENTEGL (VT brRABZBATWS)
E_PAR ‘host’ AFRIE
E_NOSPT ‘proto” MARIE
[T_NODE]
FATIO0—HILR—bBEELTNA RS2 T —REBELET,
UH port R— &S A—AIKRR FOR—+ES. 1 H 5655350 EFEFz[ZPORT_ANYEIEET
%, PORT_ANYDEESNI-HE. R—rEBEXTAFINLRE VI TRE
T5,
UH ver IPIA— 3> 0%#%E (IP_VER4%EES)
uB num TN REE FRALEZLWTNASROTNA RBSERTE
uw ipa IP7 FLX 0%$E (A—A)IIPF7 FLRE/ES)
[proto]

ERT BV bOT0 ka)LiER
IP_PROTO_TCP TCPY 7 v k
IP_PROTO_UDP UDPY %y bk

[fis ]
ZOAPLIFEE L7 v hanro Yy N EED £97,

TCP v 7y LRI
T_NODE host;
host.num = 1;

host.port = 7;

host.ver = IP_VER4;

host.ipa = INADDR_ANY;
cre_soc(IP_PROTO_TCP, &host);
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del_soc VAL S

(Ex]
ER ercd = del_soc(SID sid);
[IRSA—=%]
SID sid Viy EHRT SID
(RYE]
ER ercd EE#T (E.OK) FfIET>—a—F
(T5—3—F]
E_ID RIEZIDES
E_NOEXS VI RORTEELEL (VY RABMESRTULVALY)
E_OBJ V7w EDRENTIE
[

COAPHIHRELZID O Y7y h&EHIBRLET, TCP V7 v R ZHIBRT 28, FHIIZ cls_soc()ZFEFUMH L
TY 7y FEL TSN,
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con_soc Ay kDS
[£x]
ER ercd = con_soc(SID sid, T_NODE *host, UB con_flg) ;
[R5 A=4]
SID sid Yy bEEAIY AID
T_NODE *host 1) E— rRXR MER
UB con_fig EHE—F
[RY{E]
ER ercd EE#®T (EOK) FrlFx5—a—F
(T5—3—F]
E_ID RERIDES
E_NOEXS Uiy EHRFEELGEL (Vi7y RAMESRTULVELY)
E_PAR host#E f=[&con_flgMhAIE
E_OBJ Vi FORENTE ERICEHEEADVYT Y MR LTI OAPIZIRALERLALE)
E_TMOUT BHEUENI A LTI ML
E_WBLK Jo7ay¥xodE— FTUOE
E_CLS JE— KRR FOSEGKER
E_RLWAI ERLENRIEE T
E_QOVR B%IZcon_soc()R4TH
[T_NODE]
JE—FRRMEFERTBITNARA BT —RER/ELET,
UH port R— &S 1) E— FHRR bDOR— +ES
(1 M 565535)
UH ver IPIN—> 3y 0%¥E%E
uB num TN RES FRALEZLWT/AA RDT N, RES
uw ipa IP7 LR JE— KRR FDIP7 KL R
[con_fig]

BERERLRTH(V—\—). BB (V3472 ICERTIMEHRELET,
UDPV 7y FDZEIFEICOZIEEL TS EELY,

SOC_CLI JE—FRRMIERT S (REBIERD)
SOC_SER EREGb2T5 (ZEER)
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[fis ]
ZOAPLIHMERTS e Fa it ko TIRA\BONELR Y £4,
TCP OWfiL, VE— h&A b &EDBEFBOFEN 21TV, UDP O, T—X X EhE Yy M & oA T
EATWET,

TCP H—/3—=V 4y b DSl
T _NODE remote = {0}; oo U7 ¥
con_soc(SID, &remote, SOC_SER);

TCPYSAT Y bV Ty DA
T_NODE remote;

remote.port = 100; ) E—FKRR FOR—FES ¥/
remote.ver = IP_VER4;
remote.num = 1; FERTATNARESEREE Y

remote.ipa = ip_aton(“192.168.11.1"); /* JE—FKRA D IP 7 FL X */
con_soc(SID, &remote, SOC_CLI);
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cls_soc Vi kDY
(EHK]
ER ercd = cls_soc(SID sid, UB cls_flg);
[IRSA—=%]
SID sid Viry hE#HBIT SID
uB cls_fig UrE— K
(RYE]
ER ercd EE®T (EOK) FfrlFx5—a—F
(T5—3—F]
E_ID RERIDES
E_NOEXS VI RORBFEELEL (VY RABMESRTULVALY)
E_PAR cls_flghi A 1E
E_OBJ V7 FOREATE (REHIKETIDAPIZIFA TR E)
E_TMOUT BN R A LTI LT
E_WBLK /r7nyxUJE— RTRE
E_CLS )E—FERR A DEHEOBRHET
E_RLWAI EHEuE IS
E_QOVR BEIZcls_soc()E4TH
[cls_flg]

CDINTGA—BIETCPY Y FDAHZEMTT,

SOC_TCP_CLS Viry hEUIT S, (BERERTISH)
SOC_TCP_SHT EENEBOHEENT S, ZIEIXEE, (SOC_TCP_SHTZEAL T, EENEZD
HEFIE LIz, TLITHEKGERT LIzLMES. SOC_TCP_CLSZHEM L TESITHK
ERTIDIVENHYET)
(i)

TOAPLIHMEATA e ha itk o TIRAEONELR Y £9,

TCP DL, VE— hFRZX N OEFGAUM L, UDP OEHT, V47 v MIEENMNIT - T— 2% D%

FDlFmE s V7 LET,

I

il

(ZD#%, UDP T— X DEEEITH Z LI TEEHA, )
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cfg_soc VY bDASA—EEE
(EHK]
ER ercd = cfg_soc(SID sid, UB code, VP val) ;
[IRSA—=%]
SID sid Viry hE#HBIT SID
uB code NFA—=Fa—F
VP val BRET SIE
(RYE]
ER ercd EE#®T (EOK) FrlFx5—a—F
(T5—3—F]
E_ID RERIDES
E_NOEXS Uiy EHRFEELGEL (Vi7y RAMESRTULVELY)
E_NOSPT REHINSGA—FZO—F
E_PAR RIEW NG A—4{E
E_OBJ Vi FDRENRIE
[

WITTRTINT A—=F ORENATRETT, RET DML VP RIA~F v X P LTHELTIZEN,

B E Bl
UB ttl = 32;
cfg_soc(SID, SOC_IP_TTL, (VP)ttl);
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NS A—Ra—F T—HR2247 B
SOC_TMO_CON T™MO con_soc DFFH LA A LTV b
SOC_TMO_CLS T™MO cls_soc DIEH LA A LT b+
SOC_TMO_SND T™O snd_soc DIFH LA A LT bk
SOC_TMO_RCV TMO rcv_soc LA A LTV b
SOC_IP_TTL UB IPAY&®TTL (Time to Live) %%
SOC_IP_TOS UB IP ~y &M TOS (Type of Server) #X7E
SOC_CBK_HND £ N0k ] O—)LNy VRO E i
SOC _CBK_FLG UH A—INYTARETSTDEY bRXA—2FRTE

(BRET HIEIF. UTESHR)
SOC _PRT_LOCAL UH O—AILR— b BSOER
SOC_UDP_RQSZ UB UDP V4 v FDRIEX 21— A XDEE()

(MY UDP V7 v FOZEF 2 —H A XJ@H 1 T, ZOMEEEELIESLE, T TICRETORTry F2kD
BBV ET, ZEFXF2—V A XIC0ERTETHENNTFry M eZELEEA,

I—IWNRNYGARVLTZTEY b =S
EV_SOC_CON con_soc()&/ v JAvX VT E—FIZHRTE
(TCP Vv bD#H)
EV_SOC _CLS cls_soc()&#/ 7Ry F U9 E—FIZERE
(TCP Y4y bD#H)
EV_SOC_SND snd_soc()&/ Ty X U5 E— FIZKRE
EV_SOC _RCV rev_soc()&/ v IJRAYXUHE—FIZHRE

TN Ry I AR NT T Ty MIOWTIE, #EE Y NORENFRETT, BEGET 584G OR T
HELTLEEN, UTICHREHEZ R~ LET,
%) ered = cfg_soc( 77 b ID, SOC_CBK_FLG, (VP)(EV_SOC_CON|EV_SOC_SNDIEV_SOC_RCV|EV_SOC_CLS));

)7y X NIHRE LT ry AN MIZEDA R DY ry FEA LT T SN EIC/D F
R

A=y I AN RTTTEy bEAEIT S EEE, SOC_CBK_HND T2 — b3y 7 B D B §5R75 %
BERDES, a— Ny Z7EKIZONTIE, KEZZMLTIZEW,
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soc_cht a—LNy Z B
[£K]
UW soc_cbt(SID sid, UH event, ER ercd);
[R5 A—=%]
SID sid Viry b E#ENT HID
UH event A=Y GARV LIS HTEY b
ER ercd I5—a—F

Zoa—n Ny 7L, TCPAP A% v 7 WHLIFMH SN ET, B, /v 7ryX o 7E—FRKDY 7Yy
N APL 2 FEAT L7256, APLALER SR BIARRBIC AR D LB B H R, FEHIRRE L 1372 6971C, E_WBLK OfE 3
WY ET, ZDEE, TCPIP AZ v 7 nbild, a— Ay 7 BEETCUHER KDl Z L 2 L7,

=Ly I5—a—F Bk
ARVEITSHTEY b (ercd)
(event)
EV_SOC_CON E_OK con_soc(MEAEEET
<0 con_soc)EBN TS —THKT, COBOIZT—ABITOVTIX
con_soc()DITS—a— FZERLTLEEL,
EV_SOC CLS E_OK cls_soc(MLIBMNIEEKRT
<0 cls_soc(LEMNITS—THRT, COFODIIT—ANEDLTIE cls_soc()
NDIZ—a—FESELTIIESLY,
EV_SOC_SND >0 UDP V4w b

snd_soc()LEMNIEFEET

TCP V4 b

TCPEENY IFICEENHBIEE. ZEDY A X&' ercdETE
T, BUsnd_soc()ZFHEUH LT, ZFIET—2Z TCP&EE/NNY I 7IC
aAE—9 52 EMNHES,

<=0 snd_soc(LEBMNIT S5 —THKT. COBODIT—ANBIIDOLTIK
snd_soc()DITS5—a— FZERL TS,
EV_SOC_RCV >0 UDP V7w b :

UDP V4 v MIERET—2NHFET S, ZET—20H4(4 X
Z'ercdfETRYT ., BUrcv_soc()ZEFUHLTT—42%RETH &
KD,

TCP Y4y b

TCP Y7y MIRFRET—IMEET S, RET—2DH(X
Z'ercdETERT . BUrev_soc()iRATT—2ERETHIEAHX
%,

<=0 rcv_soc(LEMN TS5 —TRT, CORDIZ—ANEICDONTIE
rcv_soc() DI Z—a— FESEBL TSN,

Ka— LRy 7B S TCP/IP A Z v 7 DAETO APL » B A IO+ Z LT A, (a—iA Ry
7 BEITIEID AN RTLEREILEIICEZTHEHALTIEZEEWN)
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ref_soc Viry CDINT A —F B
(EHK]
ER ercd = ref_soc(SID sid, UB code, VP val) ;
[R5 A—%4]
SID sid Viry hE#HBIT SID
uB code NFGA—=Fa—F
VP val RGT BIED/NNY T7ADRA 42
(RYE]
ER ercd EE#®T (EOK) FrlFx5—a—F
(T5—3—F]
E_ID RE#RIDES
E_NOEXS Uiy EHRFEELGEL (Vi7y RAMESRTULVELY)
E_NOSPT REHINSGA—FZO—F
E_PAR FREGINT A—SE (valB’NULLDIZE)
E_OBJ V7Y FOREARE (Vv hESBTHIENTEALLY)
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[
WIS NT A=ZOZBAPATRETY, BGT LML VP RIAF v XA F LTHEL T ZS 0,
1) E— FRR MEHRIEHG
T_NODE remote;
ref_soc(SID, SOC_IP_REMOTE, (VP)&remote);
NFA—=HE—F T—8847 2K
SOC_TMO_CON TMO con_soc DFFH LA A LTk
SOC_TMO_CLS TMO cls_soc DIFHLZ A LTV k
SOC_TMO_SND TMO snd_soc DFFH LA A LTk
SOC_TMO_RCV TMO rcv_soc M LA A LT+
SOC_IP_LOCAL T_NODE O—ALKRAFDIP7 FLRER— FBEESEIME
SOC_IP_REMOTE T_NODE JE—FRRMDIP7 FLRER— FBEZIE
SOC_IP_TTL UB TTL (Time to Live) Z#E#%
SOC_IP_TOS UB TOS(Type Of Service) # BX %
SOC_RCV_PKT_INF T _RCV_PKT_INF UDP Vv hHZELIRFD/NT vy MERERS.
TCP Vv FOBE ISEREM I OERLEERERE.
SOC_PRT_LOCAL UH A—A)ILR— FBEDSE

SAFXFXYALNT RLRLa=Fx AT FLRZROY 7y FT, BRIONT y FEZELCIPT L
A ZMBDIIFTRDO L SITBRL TSV,

2EIP 7 KL XEEHI

T_RCV_PKT_INF rcv_pkt_inf;

ref_soc(SID, SOC_RCV_PKT_INF, (VP)&rcv_pkt_inf);

if (rcv_pkt_inf.dst_ipa == MULTICASTADDRESS) {
FRLFEYRXMT FLATRE ¥

TCP V77 v F DI5H 13 sre_ipa & sre_port O A L ASEFUTHERE LMK E S 41, dst_ipa & dst_port D A
NEBIZH 7 — RO P 7 RLAB LUK — MESOFERPRESNET,

TAIUTY— B, 7 TA T v MEERICEARRK V= FAR A FOfEH E LT TCP OB HESL L 72 B
DH DN NET,
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abt_soc Vi MLEOHIE
(EHK]
ER ercd = abt_soc(SID sid, UB code);
[IRSA—=%]
SID sid Viry hE#HBIT SID
uB code FilfEa— ~
(RYE]
ER ercd EERT (E.OK) FfzldT5—a—F
(T5—a—F]
E_ID RERIDES
E_NOEXS Vi EABEELEWL (Vi7y FAMELRTLVELY)
[

Z @ APIIZ, con soc, cls soc, snd soc, rev soc DFFHREAZ F ¥ BLTHZENTEET, Frik
JLENT- APLIZ, E RLWAI #iK L £1,

filfEa—F =
SOC_ABT_CON con_soc()ALE D ik
SOC_ABT_CLS cls_soc()LIBDHIE
SOC_ABT_SND snd_soc()LED 1k
SOC_ABT_RCV rcv_soc()LED 1k
SOC_ABT_ALL FRTOYT Y FORBOSIE
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snd_soc T—3DEE

(EHK]
ER ercd = snd_soc(SID sid, VP data, UH len);

(N5 A—=4]
SID sid Viry hE#HBIT SID
VP data REET—20ORSIU4E
UH len REET—4YA4X

[RY1E]
ER ercd ERIZEEShzT—2Y4 X >0) FlEFT5—a—F

(T5—3—F]
E_ID RERIDES
E_NOEXS Uiy EHRFEELGEL (Vi7y RAMESRTULVELY)
E_PAR REHBEET—4M. BET—HIHAIMBEESATULAL
E_OBJ Vi FDRENFRIE
E_TMOUT EENENIA LTI
E_WBLK /oAy UE— FCHE
E_CLS TCPVY 7y kO\IET S Nz
E_RLWAI EENENhIE ST
E_NOMEM AEVFE
E_QOVR BEIZsnd_soc()R1TH
EV_ADDR EERXT 74 FG/WHFBE

[l

ZOAPHIEY E— FARAR MIT—X 523G LET, QEPI) LI2RFE, EEICEE ST —2 A X
ERLET, TNLUSNORHI= T —a— REELET,

TCP V7 v bDBA., ZOAPLIIT—HF &2 70 hal Ay JWEICat—L, FOabt— LA X%
WKLET, EENDLZT—FVA RIS HTHRESNZ len LLFTY) o FFMIX. 1314 TCPEY 22—
V) ESRLTIIESN,

UDP V7 v bDEFE, T—XIEFy NI —JIZEEINFOREY A AR LET, FEMx. 3.1.3
UDP £V =2—/b] 2L TLIEEN,
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rcv_soc T—2DRE

(EHK]
ER ercd = rcv_soc(SID sid, VP data, UH len);

(N5 A—=4]
SID sid Viry hE#HBIT SID
VP data RET—E2~ORA 4
UH len RET—4Y4X

(=Y 1)
ER ercd ERIZRELT—42 Y44 X (>0) £FfzlET5—a—F

(T5—3—F]
E_ID RE#RIDES
E_NOEXS Uiy EHRFEELGEL (Vi7y RAMESRTULVELY)
E_PAR FERBRET—EH., RET 294 XABMEESATOAEN
E_OBJ Vi FDRENFRIE
E_TMOUT ZENENIA LT+
E_WBLK /oAy UE— FCHE
E_CLS TCPVY 7y kO\IET S Nz
E_RLWAI ZELEAFIEI T
E_QOVR BEICrev_soc()E4TH
0 TCPY 7y FDT—RIRFETRELL:

[l

COAPLIFZY E—FHRA DB RERESINEZT—XE2ZELET,
TCP DA, ZEFRERERYA RNIar 74 71— a 77 ANTHRELE “SERAy 774 X7
T, BEMIE. 1314 TCPEY=2—/| 2B LTLIFEEN,

UDP D56, ZIE FIREZR e R A XX 1472 bytes (77 4/ k MTU - 1P~y & —H% A X - UDP ~v &

— A N2 FT, G

1. 1313 UDPEV=—/] BB LTLLEXV,
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soc_ext Viry MLEO—F{ELE
(Ex]
ER ercd = soc_ext(UH dev_num);
[IRSA—=%]
UH dev_num HEDT A RID
(RYE]
ER ercd EE#T (E.OK) FfIET>—a—F
(T5—a3—F]
E_PAR | T /81 XID
[

APL EATHRBER O Y 7y Mt L TEOEMEAEILL Y 7> MERHIRIEICRE L E T,

F1%% dev_ num (1T X G L D Ry NU—27 T A ZA&4RE LE T, DEV_ANY #fE Li2HA0E.
TRTCOY 7y vBERRERY FT,

K API ZFE(TT D EFETHOY v N APLIZE_ RLWAI ZiRA L £,

TCP Y7y bOBA, ByvarvhbZzotyya ity & %4, %72 TCP, UDPIZIRHT Y
7y NBMRRF L TV B REZAF Ny MIBNEIC RS E T,

A APLIE T2 Y 7y MIWIHIMRIE(Y 7 v MERBRORBICRY 3 Hna—r Ay s s oroymyF s
T BALT IR EOT TV r—2aBNERELTWAEMEY 7y AT v a V3R E 7,

R18UZ0079JJ0100 Rev.1.00 RENESAS Page 88 of 211
2021.8.31



R-IN32M4-CL3 2!)—X TCP/IP X% v 7 R 5. 7V r—2avTdadI33094 0271 —ADEHHA

55 V4w k APl (BSD Hif)

TCP/IP A% v 7%, BSDA LV H 7 =—AD Y7 v h API b L TWE4, ZHic X Y. Linux % d BSD
VA FAPLEHEH L. BEOXy NU—0 7 U r— g VEARBICHMAT A2 L RFRETT,

5.5.1 EDa—I)LEE
5.5.1.1 POSIX £ TOHRE DT

TCP/IP A% » 71X, 44BSD-Lite fH4 D V7~ b API 2L 9, AR —FLTW5D API —& 1553
APl —%&| ZZM L CTF&XW,

5.5.1.2 uNet3 V4 v kAPl EDELY
POSIX #E4Lo> >V /7w s APLIZMIZ, uNet3 V7 v b Ciddefiz T\ iedo 7-HERE B Rt L £ 97,

Vi N APL OZEMH L

o select()BA%k

o IL—T Ry T LA

o Vv NHEMNMOILFFx A KT N—T
e TCP Y7 v F® Listen % = —

o Yy bxzT—

5.5.1.3 DURILEZOEBREIZCEAL T

IRA TREICL DV ARNVE R ERET D729, APL, HEER, ~ 7 2|3 B HE8EEE” unet3 " 23 L
ThHv E7,

sys/socketh A 7 L— R+ 52 LicLb, 77V r—a VNTHEHL TS POSIX FEHED T R4
I, IO MABEEME OV VRN BEEHRDY EF, LER-T, BSD Y7y "EERT LT 7V 7
—vasid, TOFEEOY AT 7 A NVTEHNESED Z ENAIRETT,

AHMEEEE L, RKETOEZIL POSIX HEHEY R L& VTV E T,
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5.5.2 ETa—ILERK

X 5.1 BSD V47 v FDE Y 2 — LK

FTTTTTTTTTTTTTTTToTomTooooomooooommomoooomoo Markers
' BSD Socket Application ! ity 3
! ! ' Task '
___________________________________________ S
Function
BSD Socket API L Data )
i A
| : N
| : BSD Socket
| E management data
| ! J
| 1
] 1
1 1
1
[ A —— I=====7 |
| BSD Wrapper Task ' Callback function
! 1
uNet3 extended uNet3 API Feoo o CTTTTTTTA !
l«—— TCP/IP Timer task |
API ' !
uNet3 Socket | T
management data
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5.5.3 APl —&
5.1 APl —&

API HERE AL — LK~y HS
unet3_bsd_init TCP/IP X% v - /BSD Z##i1t3 % “sys/socket.h”
get_errmo AR BD errmno MBI S “sys/errno.h”
socket BIEDT=H D = (endpoint) E1ERK T 5 “sys/socket.h”
bind Viry MZAHEEDITS “sys/socket.h”
listen Y4y k(socket) L DiEREEEFD “sys/socket.h”
accept YTy b~DEREZITS “sys/socket.h”
connect Viry FOERETD “sys/socket.h”
send Viry batyt—D%FED “sys/socket.h”
sendto Viry katyt—T%%ED “sys/socket.h”
recv Vs koA yE—CEZITRS “sys/socket.h”
recvirom Viry koA ytE—CFZITRS “sys/socket.h”
shutdown 2SEHGEO—MBEHRALS “sys/socket.h”
close TARY VTRV ry MEY)O—XF B “sys/ unistd.h”
select FEH /10 DEEIE “sys/ select.h”
getsockname Viry FOZRERET S “sys/socket.h”
getpeername EHRLTLWAHEFVYT Y FOERIERET S “sys/socket.h”
getsockopt Vi bDA T a v OBMEBETHS “sys/socket.h”
setsockopt V7 bDA T a3 DBREETHD “sys/socket.h”
ioctl TINA R (7w MERIET S “sysfioctl.h”
inet_addr A8 =2y b7 FLREBEEL—F “arpalinet.h”
inet_aton A3 —%y b7 FLREBEIL—F> “arpalinet.h”
inet_ntoa A8 =2y b7 FLREBEEL—F “arpalinet.h”
if_nametoindex FTYRT—D A VBTT—RDEREA T VI XD | “netlif.h”

TVEVTEITS
if_indextoname FYRT—=Y A VATI—RADAREA DT VI AD | “netlif.h”

RYEVTETD

Zif

rresvport R—RIZNA Y RSNV 7y FERE “sys/unistd.h”

getifaddrs AR IT—ADT FLAWE “sys/types.h”

freeifaddrs A28 7 —RIEROEK “sys/types.h”

inet_pton IPv4/IPv6 7 FLRZTF X MM S/ 1 F U RKIZ | “arpalinet.h”
i

inet_ntop IPv4/IPv6 7 ELRAZENA F UREIL L THFX FERIZ | “arpalinet.h”
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5.54 API Zi

5541 unet3 _bsd init
[5.5.7.7 1b] 2B LTS 7ES3 VY,

5.54.2 get_errno
(5563 =7 =] Z#ZMLTIZEN,

5.5.4.3 socket (BIED = DR Z1ERLT D)
[&X]

#include “sys/socket.h”

int socket(int domain, int type, int protocol);

[R5 A—%]

int domain RAA

int type HfE A=

int protocol AR N=V%
[RY&]

int R ENT= Y~ RNFD, =7 —0HA1E-1
[errno]

ENOMEM ERATREZR Y 7y FEEB ATV D

A=V RNy T 7RG L TN D
EINVAL INT A—HRIE
EINTR 155 HARRE S SRR & 7z

R A A > Zi% AF_INET, AF_INET6 OAfEFHE T,

e @15 J7201% SOCK_STREAM, SOCK_DGRAM O A F57E A HE T,

o 7 hIUIHEM LW DEIE AR T,

o [AIFRFIZAERK IBEZR Y 7 v NER(TCP & UDP M4 it)id#define CFG NET _SOC MAX OfEIZ72 0 £,
o [RIREIZAERKAIHEZ: TCP Y %7 v M&id#define CFG_NET _TCP_MAX OfEIZ72 D F 97,

o Uy hOBR—NNR—NMIO0ERETDHILILTEERA,

Weo THEKBESLD Y 7y MI—FREREO R = VR— FESRHEY L THRET,
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5.5.4.4 bind (V4 v FZ&RTZEDIT3)
[&K]

#include “sys/socket.h”

int bind(int sockfd, const struct sockaddr *addr, unsigned int addrlen);

[T A—=%]
int sockfd V> FFD
const struct sockaddr * addr a—H /N7 KL A
unsigned int addrlen a—AN7 KL AR
[Ev&]
int WMERDRL S, KHDOEAIT0, = F —DEE1E-1
[errno]
EINVAL RT A —=HRIE
ENOMEM A=V Ny 7y REEB LTS
EBADF bind TEX 2\ Y 4 v FFD
EPIPE Y r s NFDISANIE 22 IR RE
EAFNOSUPPORT FVHR—bDOT KLAT773
EADDRINUSE R SNTWD 7 KL &
EADDRNOTAVAIL FHTERNT RLX
EINTR FEBIRBED TR ARER S 7z

o ZFEMEZBAMAT DX, B D Yy FEIEELTbind)&E TOETTLHLENH Y £3, ZEEEL
1L TCP OFFH5% TT&L*&L(hSten())KD UDP /X7 > R D5AF (recv(). recvfrom() % S\ E 7,
e wellknown A" — K (1-1023)~® bind() & FIRETT,

[7 KL 277 UM AF INET O54A

e T —1)L'7 KL AT struct sockaddr in B! CE%E L 7,

o B—HNT RLADIPT RUAIPVAIZIZ, T34 ATHEINTNDLTY FLA H LLIE
INADDR_ANY (‘NFE) D A5 E FIRE T,

o T —HNT RLADKR— F&EFIZ PORT ANY(O)ZiXE LIHAIL, Ya harv Ay vy TR— N &EF%
F Y TES,

o T—H/)LT KL AKX sizeof(struct sockaddr_in) (=16)DA$57E FIHE T,

e struct sockaddr in F{D A > /% Tsin len| (3 H L2272 fE] iZ:Fnﬂ“C“ﬁ‘o
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[7 KL A7 57 2 UM AF _INET6 DA

v — 77 R L A struct sockaddr in6 B CTERE L £ 77,

o B—NT RLADIPT RLA(IPvO)IZIE, T3 ATHREINTNDT FLAL b LT
IN6ADDR_ANY_INIT(HEE) D A FEE FIRE T,

e T—HNT RLADIPT KLA(IPVO)ZY 7 a—H)T RLAZBE LGS, Aa—7IDIZIE, 0
PSDF Y T =0 BT 2—AFEEI/ELTLIEE N,

o B—HNT RLADR— FEFEFIZPORT ANY(O)ZRE LG EIL, 72 halt A ¥y 7 TR— NS4
Y TET,

o T —WLT KL AL sizeof(struct sockaddr in6) (=28)D Fr 45 i AIHE T,

e struct sockaddr in6 HD A > /N Tsin6 len| [T L7272 DfEIFAR T,

e POSIX &(3H72 0 bind THEE L7eT /31 ANREED IPv6 7 KL AZFOHE, V7w MNBERFOT R
VAR =K 5Tl bind THELZT FLABRRRINLWIEERH Y £7,
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5.5.4.5 listen (V7 v b EOEHKEEFD)
[&x]

#include “sys/socket.h”
int listen(int sockfd, int backlog);

[RFA—%]
int sockfd V> FFD
int backlog Ny yay
[RY &)
int LD, P DYE130, =7 —D 85 13-1
[errno]
EINVAL INT A—=HARIE, Bk DTCPY 7 FFD
ENOMEM Ave—U Ny 77 BREEBL TN
EBADF listen T X 72\ 4~ RFD
EPROTONOSUPPORT PAR—hLTWARTE b2 (TCPTIXZRWY)
EINTR 1 B IR RE D3 SR AR BR S A7z

o TCP Y7 v ba#EkifibIRBIZ L X7,
e V5w NFDIZIZTCP ® Y7 k FD OAFRERIRET T,
o Nyl uJIZHRETE S KEIL, #define CFG NET TCP MAX — 1 T,
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5.5.4.6 accept (Vv bADERERITS)

[&X]

#include “sys/socket.h”

int accept(int sockfd, struct sockaddr *addr, unsigned int *addrlen);

[T A—=%]
int sockfd V> FFD
struct sockaddr * addr UE— 7 FLA(H)
unsigned int * addrlen VE— 7 RLUZAE(AHT)
[Ev&]
int B sni=Y 7 v hFD, =7 —DOHAEIE-1
[errno]
EINVAL RT A—HRIE
ENOMEM A= RNy 7 REEBLTND
EBADF listen SFLTWVRWNY &7 |k
EAGAIN Bafor S TR W (GERI SE4THY)
ETIMEDOUT BA LT T MNEALT T NEER)
EINTR T HIRRE DS FRAIARER S 7z

Yk ED 21 listen() A3 Zh L 7= TCP @ Y 47~ b FD O B4R E A RE T,

UE— K7 RLAIL, 7 KL A7 7 UM AF_INET O4 14 struct sockaddr_in*%, AF_INET6 O%4 1%
struct sockaddr_in6* B TSN L E 37,

BEINZYE— 7 RLARNNSBEZ5E, addt ITIHEESNTZT RLARSOT =2 DHhay
— L. addrlen 217 F U277 2 U8 AF_INET D355 13 sockaddr_in B D (16 /31 ), AF_INET6
D5 E1E sockaddr_in6 LD WA X (28 /A M ZAEAH L F97,

B INT= Yy SBENSTGEEITE, accept)id Y E— MO SN ETUREZ T n vy 7 LE
R

TCP V75 v MZkF % ermno (2D TIEL 5.5.7.6 TCP V7 K errno 2— A7 — A% LML TFE W,

R1
20
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5.54.7
€529

connect (Vv FDIEHREITI)

#include “sys/socket.h”

int connect(int sockfd, const struct sockaddr *addr, unsigned int addrlen);

[RFA—%]

int sockfd V> FFD

const struct sockaddr * addr VE—FT7 FL XA

unsigned int addrlen VE—FT7 RL AR
[Ev&]

int LD, KN DYE130, =7 —DLH13-1
[errno]

EINVAL RT A —HRIE

ENOMEM A=V Ny 7 REEBLTWD

EBADF connect CX 72\ 7w |

EHOSTUNREACH T RARA R ) — RIZR L THEfe L L D & LTz

ECONNREFUSED P i Sz

EAFNOSUPPORT FHR—=brDOT FL2T773

EISCONN Bz #ahe i 7

listenL CW5 Y47y k

EALREADY BEIZ B

EAGAIN Hefoe P (FEFI I T RF)

ETIMEDOUT HADLT T MNEA LT U NRTEHR)

EINTR R HIRAED FRAHNARSR S 7z

connect()i£Y 7~ F FD O 7’1 ka0, EZEEEIC L > THEHT 2EERCIRD VN R 0 £,
TCP V7 v b OEEGIEDS A, VE— T FLAIZK LT SYN 2345 L Tk alA£4, s
oo PG F L LIS D TCP V7 v MO BEMEL £,

UDP V77 v FOEEEEDSHEE, VE— M7 FLRAITSEHET L AL LTHRESNET, 7272 L sendto()
TINERRDHET FVABRE SNIZHEITIE sendto()DFESET R L ADBME S ET,

VE—HK7 RLADT KL AT 7 2 U (sa_family)iZ AF_ UNSPEC Z$8ET 5 &, ZNHLOREILZ VT X
ET,

POSIX flAk & (35720 . UDP Y7 v FOZEIMEICERT L2V =T FLVRICE D742 ) T
BIEH Y £HA,

POSIX LAk & (387220 . FERMARRE L= TCP 7~ MMIZx9 5 connect() Tik, #Efise I HICHE
connect ZRATT 5 Z LIXTE A, B2 connect)IZx9 5 EAGAIN Z #eiB1% ., select() CE X AL
REZRAES NI E. TORETTCP Ok v v a VI L TVAH T2, T — X OEZENATHEIC /2 D
£9

FEREIERE L7z TCP Y 7> MIXT % connect() &4 FE1T L T, £ D% connect)LHL & T L7256, IRIT
connect() & F81T L 7o BRDZEHE) & U CHHE K DIRFIZ R Y =0, errno IXRIEEXESNT-=T —F B LD F
T WNZHEE R IT R U fE=-1, ermo [Z= T —HR O T —FH LRV ET, /o, TNULDORREYIK
L 7= connect(YLER CIIHERIALEE (N> Ry =—7) Z{Tb7eWA, O CTHERLIEZ L7 WSS IXHE
connect)ZFITT D MENH Y £,

connectOIZH A LT 7 M&RET HIZILY 7y AT 2 SO SNDTIMEO| Z#fi/H L ET,
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5.54.38

[&X]

#include “sys/socket.h”

send (V7Y kAt yt—T %% B)

int send(int sockfd, const void *buf, unsigned int len, int flags);

[RFA—%]
int sockfd V> FFD
const void * buf EET—HDOT FL R
unsigned int len EET—HE
int flags 777
[Ev&]
int EEINTEAAL M, =7 — D511
[errno]
EINVAL INT A —=HARIE (buflZ7 FUADRERE SN TRV
ENOMEM Av—U Ny Ty REEB LTV
lenfHY DRy FT—27 Ry 77 BNEETE 20, 6 L <IiZlen®DfEN0
EBADF send CE 72V 77 v b (TCPA#ERE + CLOSEDIKEE)
EPIPE Y r s NFDISASIE 22 IR RE
EDESTADDRREQ 369 RFRE(UDP Y 7 v 1)
EACCESS Tr— R¥x A MEENRRIATOR, EEES
EAGAIN RAE T GER AT IRF)
ETIMEDOUT HA LT T NEA LT T NERTER
EINTR RO IRRED TR bR S 7

EET —Z EITIE 1~65535 #f8E L £,

POSIX fEEE L 135720, UDP ® 0 31 FOEEIXTE EH A,

UDP V7 v FDEEIZBWT T 7 712 MSG_DONTWAIT #57E L72Ha. RET—Z N FALL A YD
X o —ICHEENTRRCTREERI & LET ()

77 ZIWZUSE_APLBUF By FAfRELTZSGE. Xy FU—27 Ry 7 7 ORET A XK EE AT

BRI F97,

77 ZIZUSE_APLBUF B vy M ZIEELIZGA. len A XOEENFET T 50, =7 —0BWHAETHET
APLIZEEERAE T, ZOMT 7 U r—v 2 id buf AR HEIRO — B2 RS 24BN H 0 £

‘é—o

TCP V7 v MZxT 5 ermo IZOWTIL5.5.7.6 TCP V7 v b errno 2 — A7 — A2 L TRV,
() TRLAYDOFa—LIXIP LA YDOT FURBERAE, & LX) 7 A VOF RBEEREEZTE L
ESc
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5.5.4.9 sendto (V7w kAt yt—T%%D)
[EX]
#include “sys/socket.h”

int sendto(int sockfd, const void *buf, unsigned int len, int flags, const struct sockaddr *dest addr, unsigned int

addrlen);
[RFA—%]
int sockfd Vr> NFD
const void * buf EET—HDOT RLA
unsigned int len EET—FE
int flags 777
const struct sockaddr * dest_addr EEET R R
unsigned int addrlen EEHRET FLUAE
[Ev&]
int EEINTAAL M, =7 — D511
[errno]
EINVAL INT A —HARIEDBUIZT FUAREE ST
ENOMEM A=y 7y BREBLTND
lenfHY DRy FT—27 Ry 77 BNEETE 20, 6 L <IiZlen®DfEN0
EBADF sendto CX 72\ 77 v b (TCPA#EGE « CLOSEDIKEE)
EPIPE Y r s NFDISASIE 22 IR AR
EDESTADDRREQ 369 RFRE(UDP Y 7 v 1)
EACCESS Tr— R¥x A MEEVRRFTAIOL, EEES
EAGAIN EME T (FERI AT
ETIMEDOUT BALT T NMEA LT U MRERF)
EINTR FEBIRBED TR ARER S 7z

o HET—HEITIZ1~65535 #fREL £,

e TCP V/7 v FDWEA, HELT FL A, EEEXRT RLARIIMHEHLET A,

e POSIXfLEELIZHEA D, UDP D031 FOEEIXITE LA,

e UDP V7 v FOXEBFITBWTTZ T 712 MSG_DONTWAIT Z45E L72HE. BET—Z N FALLA YD
X o —ICHEENTRETREERI & LET ()

e 7JJIZTUSE_APLBUF By FZIEE LS. Xy MU=y 7 7 ORET A RIZRSR S EERTAT
HRIZR D 7,

e 7JJIZUSE APLBUF v v hEIEELIZHA. len VA XORENETTHN, =7 —BNHRAETLHET
APL A 2R LT, TOMT 7Y r—3 3 i3 buf AR HERO — B2 RT3 LERH Y £
R

(*) FRELAYDOFa—LXIP LA YOT RUARERAE, & LX) 7 bA Y OIERBIEELIAZFE L

3
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5.5.4.10 recv (V7Y koA ytE—TFZITERD)
[&K]

#include “sys/socket.h”

int recv(int sockfd, void *buf, unsigned int len, int flags);

[RFA—%]
int sockfd Y/ RFD
void * buf ZENY 77 DOT RLA
unsigned int len ZEANY TR
int flags 777
[Ev&]
int ZAE LTe s M RObETe), =T — D86 131
[errno]
EINVAL INT A —HARIE (bufiZ7 RUAREREIN TR
ENOMEM A= Ny 77 BB LTS
lenfA4 DRy hT—7 Xy 7 7 BESETE 0, b L < idlendDfEA0
EBADF recv CX 72\ 7w MNTCPAREEE « CLOSEDAIRFE)
EPIPE V5 NFDISASIE 2R
EAGAIN Ry MAREAE GEIRIHIEATIRF)
ETIMEDOUT BA LT T NEA LT T NEERF)
EINTR T HIRRE DS JRAIARER S 7z

e 7T J7ITMSG PEEK #fEE LA, Y7y hOZEXa—0bHIREN Iy FEEHELET,
o T, WIZEZEFEa—NEFRET L, AUATy FERGTEET,

e 7JZJIZUSE APLBUF t'y FEHEELIZYE. Xy NU—7 3y 7 7 ORES A R ZE 0]
BEICR W £, N7y bE2ZETEHETOM. 77V 77— 3 0% buf AR$E O — B M2 454
HMENH Y ET,

o ZET—HEITIT 1~65535 #fFEL 7,

o ZFLT=Ty MRENS TZGEITIE, reevOIT NN v NEZIETHETUEEL 7oy 7 LET,

e TCP V7 v hTELEVE— FEHEH L TORWIEAIE, recvOIE=T7 —I272 0 7,

e TCP V7 v FTVUE— FOUIM SHIREETIL, recvOlX 0 ZIRHAIL £ 77,

e TCP Y/ MZXT % errno (ZDWTIX5.5.76 TCP V7 v | errno 21— A7 — A% S L TR,
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5.5.4.11 recvfrom (V4 y oA v E—T % ZITE D)
[&K]

#include “sys/socket.h”

int recvfrom(int sockfd, void *buf, unsigned int len, int flags, struct sockaddr *src_addr, unsigned int *addrlen);

[T x—%]

int sockfd Y/ RFD

void * buf ZENYT77OT RLA

unsigned int len ZEANY TR

int flags 777

struct sockaddr * src_addr EEILT FL A

unsigned int * addrlen EEILT FUAE
[Ev&]

int ZAE LT PO ET), =7 —DE513-1
[errno]

EINVAL NI A—=HRIE (bufilc7 RV ARRE STV

ENOMEM A=y 77 BB LTS

lenfHY Dy U —27 Ry 77 BEETE 20, b L < ITlen®DfEH0

EBADF recvfrom T&E 72V 7w b (TCPAEESE + CLOSEDIKHE)

EPIPE V47 RFDSRIE 72 4R HE

EAGAIN Ny D AREZAR GRERIE 5T RY)

ETIMEDOUT BA LT T NEALT DU NEER)

EINTR FEBIRBE D TR ARER S 7z

o 7T JITMSG PEEK #fEE LA, Y7y hOZEFa—0bHIBREN Iy 2B LET,
o T, WITEZEFEa—NVEZFRET L, AUATy FERIGFTE £,

o ZET—HRITIX1~65535 AT LET,

e 7ZZJIZUSE_APLBUF vy FEHEELIZYE. Xy NV =7y 7 7 ORES A R ZE 0]
BRIZRD ETH, Ty NaZET52ETOM, 77V 7 —v a i3 buf R38O — EPEZ RGET
LILENDHY T,

o ZELT/Nry FBRED S TEEIZIE, reevirom()IT 7 v b EZETHIETUEE T 0 v 7 LET,

e TCP V7 v NTEREYE—FEEH L TWARWEEIL, recvfrom )iF=7 —I272 0 97,

e TCP V7% v FTCTUE— FLUIKI S NIREETIL, recvfrom )X 0 ZIRH L £7,

o HEFEILT KL AL, 7 RL A7 7 I UM AF_INET D413 struct sockaddr_in*%!, AF INET6 D54 1%
struct sockaddr_in6* B! CHEAH L E 37,

o BESNIIEETLT RUAEMNNSBE/25E, src addr IZIFEESINTZT RVAESOTFT—4DHay
— L. addrlen |27 F L A7 7 I U3 AF_INET D355 13 sockaddr_in LD H 1 (16 /31 ), AF_INET6
DFE1E sockaddr_in6 BIDHA X (28 /34 M ZEFHIL £97,

e TCP V7 v hDYAE, HEELT LA, 7 FLARIIMEHLER A,
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5.5.4.12 shutdown (2 _E##HGDO—HZFAL %)
[EX]
#include “sys/socket.h”

int shutdown(int sockfd, int how);

[T A—=%]
int sockfd Y/ RFD
int how B 5 1A
[RY &)
int DR, P DYE130, =7 —D 85 13-1
[errno]
EINVAL RT A—HRIE
ENOMEM A= Ny 77 BPEB LTS
EBADF shutdown CX 72\ 7 v |
EPIPE Bt SN TUWVRUNTCP Y 7 1)
EINTR 1 B IR RE DS SR AR ER S A7z

e Y J7AIICIZ, SHUT WR 7> SHUT RDWR DOAFEE AJHE T,
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5.5.4.13 close (V7 v b&#49 0—XF 3)

[&XK]

#include “sys/unistd.h”

int close(int fd);
[T 2—%]

int fd Y/ RFD
[EvfE]

int WIRDREAT, BEDO%E1X0, =7 —D%H13-1
[errno]

EINVAL IXNT A —HRNIE

ENOMEM Ave—U Ny 7y BPEB LTS

EBADF close TX 72\ Y7 v b

EINTR FeOIRRE TR bR S T

o UIMIESNTWARWTCP V7 y FOBE. TCP Y v arZUW%, Y7y ha2rua—XLE T,
o Ju—RAL7=Y/ v b FDIIHOMERT A ETIIHHTEEEA,
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5.5.4.14 select (E#i I/10 D ZE1L)
[EX]
#include “sys/select.h”

int select(int nfds, fd_set *readfds, fd_set *writefds, fd set *exceptfds, struct timeval *timeout);

[T x—%]

int nfds readfds & writefds(Z 3% £ 5 Y 7 RFDOH CRAEICIE L2
i
fd_set * readfds BIRIAFARENEBERT 5 Y - RFDE v b
fd_set * writefds BXIAB AN EERT S Yy NFDE Y b
fd_set * exceptfds BN ZEERT 5 Y 7y FFDE Y R AR— 1)
struct timeval * timeout B2 A L7 D B
[RYf#]
int A EZFREIZ IR 72V 7y FFDDE, Z A L7 7 FDOBEIF0, =7 —DHE
1%-1
[errno]
EINVAL )5 A— K RIE
ENOMEM A=V Ny 77 BB L TN D
EBADF select CTX 2NV 7w RFDBE Y h STV D

o exceptfds (FMEH L EH A,

o POSIX flfk & 1T | AREHD Y 7> b FDIZXT 5 select)DFEITTIEL, UDP Y7 v hOSAITE
TIABFHE, AABRATY, (7272 LIRSS v F & %E LTI EEARIA R b TRE), TCP V4 v b
DY ETHAFALFRE, HEZIABLARA LD

o selectOIXEEHRXIGD Y v~ OIRFE(Read/Write D) NBF RN 72 S TRFIZTET, IO fdset 3 D& b
BHFLCTEy hanieY 7y FFD OBEEZRALET, 24 L7 07 MR T —RNEAELLEGEGIXIINALD
SIBITTEH SN AW, TV r—a VFHIOICRY EERGEL TR SV,
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5.5.4.15 getsockname (V4 v FDARIZFET D)
[&K]

#include “sys/socket.h”

int getsockname(int sockfd, struct sockaddr *addr, unsigned int *addrlen);

[T 2—%]

int sockfd Y FFD

struct sockaddr * addr Yy BT KU RN 7 7

unsigned int * addrlen VI BT RUAREN AN 7 7 A X
[RYf#]

int WELD KA, REDHEI130, =T —DHE1E-1
[errno]

EINVAL INT A —ZKNIE

ENOMEM Ay —UNy T 7 BB LTS

EBADF getsockname TZ 72\ 7w |

EINTR 155 BIRRE AN SRR S 7z

e “*addrlen (21X, 7 KL A7 7 I U AF_INET O355 1% sockaddr_in D1 X(16 /31 ~LL E), AF_INET6
DOEE1E sockaddr_in6 DYA X (28 /34 hULE)EZHET HHLENRH Y £,
o V7w N7 RLRITKD APl ZF1T LR CIRE L 7,
bind()
connect()
accept()
send/sendto()

recv/recvirom()
W, ZHHD AP R LIZHED Y 7y BT FLRIZOWTIEIAEME 20 £,
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5.5.4.16 getpeername (Kt L TLWWSHEF V7Y FOARIZIET D)
[&xK]

#include “sys/socket.h”

int getpeername(int sockfd, struct sockaddr *addr, unsigned int *addrlen);

[T 2—%]

int sockfd Y FFD

struct sockaddr * addr UE— 7 LRIy 7 7

unsigned int * addrlen UE—F7 RLURARMNYy 77 A4 X
[RYf#]

int WELD KA, REDHEI130, =T —DHE1E-1
[errno]

EINVAL ST A — BRI

ENOMEM Ay —UNy T 7 BB LTS

EBADF getpeername TEX 72NV 7w b

ENOTCONN FEIEIIRRE STV

EINTR 155 HIARRE 2N SRR & 7z

e “*addrlen (21X, 7 KL A7 7 I U AF_INET O355 1% sockaddr_in D1 X(16 /31 ~LLE), AF_INET6
DOEE1T sockaddr_in6 DYA X (28 /34 R R)EZFHETHHLENRH Y £,

o TCP OHH, HhishicY 7y hOHRYE— T RLABRBGTEET,

e UDP O¥& . connect b L <& sendto THAENRES NI Y 7y b, £33y FaZfELEY 7> B
TOHIE—FT FLARRGTE 7,
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5.5.4.17 getsockopt (V47 v kDA T a o OBMBEITHI)
[&K]

#include “sys/socket.h”

int getsockopt(int sockfd, int level, int optname, void *optval, unsigned int *optlen);

[T A—%]

int sockfd Y FFD

int level AV IV Ve

int optname F a4

void * optval AR AN N > 7 7

unsigned int * optlen IHERE A N > 7 7 A X
[RY &)

int WELD KA, REDFHEI30, =T —DHE1E-1
[errno]

EINVAL IRF A— B RIE

ENOMEM AyE—=U RNy 77 BB LTV D

EBADF getsockopt TE WY 7w b

EPROTONOSUPPORT PR—FLTWRWNE T v a

EINTR 155 B IRRE AN SRR S 7z

o A7 a v L~ULZIE SOL_SOCKET, IPPROTO IP, IPPROTO TCP, IPPROTO IPV6 DFEEH AIHET
j—O
o [HAT L a L AVLTHIGHRERA T S a 4%, 1555 VY ry AT var] #BZ2RLUTIIEEN,
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55.4.18 setsockopt (V47 v bDA TL 3 VDBREEITHE D)
[&xK]

#include “sys/socket.h”

int setsockopt(int sockfd, int level, int optname, const void *optval, unsigned int optlen);

[T x—%]

int sockfd Y/ FFD

int level FTa YL

int optname F a4

const void * optval REM N> 7 7

unsigned int optlen REM N 7 7P A X
[RY&]

int WELD KA, REDFHEI30, =T —DHE1E-1
[errno]

EINVAL T A— A RIE

ENOMEM A=y 77 BB LTS

EBADF setsockopt CE RV Y 7w |

EPIPE V5 RFDISRIEZ2 R HE

EPROTONOSUPPORT PHR—F LTV RWNE TV a

EINTR 155 BIARRE 2N SRR & 7z

o A7 =3 v L~ULZIX SOL_SOCKET, IPPROTO IP, IPPROTO TCP, IPPROTO IPV6 DIEEH AIHET
j—O
o BF T a L YULTREMRRRA T v a v Aid, 1555 Yy bA7var] 22BLTIESN,
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5.5.4.19 ioctl (V47w hZHliHT D)

[&X]

#include “sys/ioctl.h”

int ioctl(int d, int request, ...);

[T A—=%]

int d Y/ RFD

int request V7xzZX |k

VI ZARINNTGA—Z
[Ev&]

int DA, A DYE130, =7 —D 85 13-1
[errno]

EINVAL RT A—HRIE

EBADF BESNTYry T 4 A7) T2 RRE

ENOMEM A= Ny 77 BB LTS

EFAULT U7 ZAMRT A—HERETE 20

EINTR FEBIRBE D TR ARER S 7z

o UZ A MIFKITRT/NT A—=F OFIEMNFRETT,

JYIRba—F =0 INTA—4
FIONBIO /7By X U0 BIERE 1(:%7€). O(FERR)
FIONREAD Uiy FAMRELTWAZENT Y FO/NA FZERE (unsigned int *)&nread

o /T yXUTHWERTEICELTX 5561 /o7 uyX U JRE] #2BLTFI,

e FIONREAD # 7% 2 v CHUFHIE D EICOWT, TCP Y7 v FOBEITZIET 4 > Ry 7 7 ITFF
SNTWDEZENRT Y FYA X (KA X) BNEESNET, UDP V7 NOLAEITRIZZET 5%
BTy bTay 7O AR GEHOR) BNRESNET,
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5.5.4.20 inet_addr (IP 7 F L RIEEIL—F V)
[&K]

#include “arpa/inet.h”

unsigned int inet addr(const char *cp);

[RFA—%]
const char * cp Ky REFEIPT R LA

[RYf#]
unsigned int BHARIPT R L ANA F V(R T — T 83 N F— X —)

[errno]

RESNEEA

o ZHIIRMLIZGAIIREVME LTOoZRANLET,
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5.5.4.21 inet_aton (IP 7 F L RE{EIL—F )
[E]

#include “arpa/inet.h”

int inet_aton(const char *cp, struct in_addr *inp);

[T 2—%]
const char * cp Ky RRFEIPT KL A
struct in_addr * inp BHIRIPT R L ANA T UfE(R Y T =7 34 A —Z =)k
WS 7 7
[RYf#]
int REBLDRA, I DS A0, =7 —DHE1E-1
[errno]
BE SAIVER A

o ZHIIRLIZGAIIREVME LT-1 ZIBAIL £,
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5.5.4.22 inet_ntoa (IP 7 F L R{E{EIL—F )
[E]

#include “arpa/inet.h”

char *inet_ntoa(struct in_addr in);

[T 2—%]
struct in_addr in IP7 RUANAF VAR Y NI — 7 A b —2—)
[Ev#]
char * Bt Ny NRECIPT KL A
[errno]
BRESINFHA
o Mt Ny MEFLIP 7 RLAZKMNT A HEIRITEFFIICHIY ToNZANy 7 7 IZEMSNTRSNLH D
T, ZOHTIOEBEFENROHT L XTI EEXINET,
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5.5.4.23 if nametoindex (f Y2 71 —RBEAVTIVIADIT Y ELY)
[&K]

#include “net/if.h”

unsigned int if nametoindex(const char *ifname)

[T A—%]

const char * ifname A BT x2— A%
[Ev#]

unsigned int A > H 7 x—Rindex, =7 —DFAEII0
[errno]

ENXIO FELRWA U H T 2 — R4

o AUHTx—AZIXTCP/IP 71 haV A& v 7 TEH &5 T /31 A4 (gNET_DEV[index-1].name[8])IZ

Lo THRESNET,
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5.5.4.24 if indextoname (f Y2 71 —RBEAVTIIADIT Y ELY)
[EX]

#include “net/if.h”

char *if indextoname(unsigned int ifindex, char *ifname)

[T A—%]

unsigned int ifindex A & 7 x— Aindex

char * ifname AT == ALK N> T 7
[RY&]

char* WMERD A, MEIDOEE ITifname, =7 —O%41INULL
[zF—a—F]

ENXIO FF(E L 72\ A % 7 = — Rindex

o AUHTx—ARLITTCPIP 7' b a /L AL 7 TEH S5 T /31 A4, (gNET_DEV([index-1].name[8])IZ
LoTRESNET,

R18UZ0079JJ0100 Rev.1.00 RENESAS Page 114 of 211
2021.8.31



R-IN32M4-CL3 2!)—X TCP/IP X% v 7 R 5. 7V r—2avTdadI33094 0271 —ADEHHA

5.5.4.25 rresvport ((R— R Z/AM U FENf=V Ty FZ#EIF)
[&K]

#include “sys/unistd.h”

int rresvport(int *port)

[T 2—%]
int * port N— NEFIANH N> 7 7
[Ev#]
int A— MIbindENTWD Y 7> FFD, VY7 v B EWGAIE-1
[errno]
BRESINFHA
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5.5.4.26 getifaddrs (4 2 71 —AD7 KLRAZWE)
[&xX]

#include “sys/types.h”
int getifaddrs(struct ifaddrs **ifap)

[T 2—%]

struct ifaddrs** ifap A BT 2—AEFRY A MEET FL &
[Ev#]

int WHEL DR, RBOLET 0, =7 —D%A1%-1
[errno]

ENOMEM A VBT = — ANEWENEIR O BG = T —

o TV —a rTHELTWDHT NA 257 (CFG_ DEV MAX)DA > & 7 = — A Ff%E F = — L THL
BFLET,

o IEWITHT L2 h ifap IITROMESM S ET,
(*ifap)->ifa_next |ZIEA & 7 = — REFRDIRDFEERDRA  ZRFEHINE T, KEDODEROLGHZ
D7 4 —/V NIZNULL T9,
(*ifap)->name |Z13A ¥ 7 = — AL R T HRA A DRSS VE T,
(*ifap)-> ifa_flags |ZIXT /A AF S M S E T,
(*ifap)->ifa_addr 2137 /34 AD IP 7 K L A3 sockaddr IR A > & TN S L E 7,
(*ifap)-> ifa_netmask (ZIXT /XA ADH T % v b~ A7 )8 sockaddr BUAR A > ¥ THMH SN E T,
(*ifap)->ifa_ifu.ifu_broadaddr |Z1X7 /XA AD T 11— KX ¢ A 7 K L A7) sockaddr YR A # TS I
£7°, (*ifap)->ifa_addr O IP 7 K LA AF_INET6 D541, (*ifap)->ifa_ifu.ifu_broadaddr (% NULL & 72
0 ET,
(*ifap)->ifa_ifu.ifu_dstaddr & (*ifap)->ifa_data 7 4 —/L RiIfEH L £ A,

o fUH T —AERY A MIBIICHERIN DD, EFKTHIL, freeifaddrsOBEETA v ¥ 7 = — A
THMY A P& 2 0ERH Y £7,
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5.5.4.27 freeifaddrs (4 4 7 = —R1EHR ") X FDEERK)
[EX]

#include “sys/unistd.h”
void freeifaddrs(struct ifaddrs *ifa)

[T A—4%]
struct ifaddrs* ifap A BT 2—AEFRY A MEET FL &

[RY &)

void

[errno]

RESNEEA

o getifaddrsOTHSF L7oA v ¥ 7 = —ATEWRY A M &KL £,
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5.5.4.28 inet_pton (IPv4/IPv6 7 FL A ZTHFRX b 5/31 T 1 BRKIZERR)

[&X]

#include “arpa/inet.h”

int inet_pton(int af, const char *src, void *dst);

[T A—%]

int af TRLA773Y

const char * src Fv NI —27 7T KL ALFF

void * dst Xy NU =207 R AEEEROKN N> 7 7
[RYf#]

int PO A, KIDHEIE]. =7 —DHE13-1
[errno]

EINVAL INT A —HZKIE

EAFNOSUPPORT FHIAR—=PrDOT RLRAT 7

e 7 FL A7 7 I VUIXAF_INET, AF_INET6 OA457EFRETY, AF_INET, AF_INET6 LIS Z457E L7
Al RofEE LT-1 ZRALET,

o src \ZIRESNXFHIN, TRLVAZ 7 IVIZHTHELWRY NU—2 T RUARLTIIRWES
X, dstiZiEZR Yy hT—2 7 RUAREEROS A L SPRET O THRMIIL, BT &0 5,
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5.5.4.29 inet_ntop (IPV4/IPv6 7 KL A ZENAF RN S TF R bRKIZER)
[ER]

#include “arpa/inet.h”

const char *inet ntop(int af, const void *src, char *dst, unsigned int size);

[T A—%]

int af TRLATZ73IY

const void * src Iy NT—7 T R U AER

char * dst LEHARE R SCFRNDOREAN N v 7 7

unsigned int size TG SR DRSNS 7 7 R
[RYf#]

const char * dst~DRA &, =7 —DGEIINULL
[errno]

EINVAL ST A — B RIE

EAFNOSUPPORT HHHE—FOT FLZ77 3

ENOSPC BEAN S > 7 7 YA AR

e 7 KL A7 7 UiXAF INET, AF INET6 OH4EEFHETT,
o LHUTKRMLTZSGEITREVEE LTNULL 23 L £,
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5.5.5 Jiry b AToay
setsockopt()/getsockopt)API THfS « BXEMN A[RE/R AT v a v —EZUTNIIRLE T,
R ST WA AT v a DS EIEE LT2E . setsockopt()/getsockopt()iE-1 Z i HI L E 7,

=52 Yy b+ T ay

AT a4t EDE A&

SOL_SOCKET LA JL

SO_ACCEPTCONN int TCP Y4 +®@ LISTEN HKREDERE., GET D&,

SO_BROADCAST int UDP JB— F¥+ X MEEEEDHAIZEM. GET/SET,

SO_DOMAIN int Uy b RALVDERE., GET DH,

SO_ERROR int iy hIS5—0DEE, GET OH,

SO_KEEPALIVE (*1) int TCP V4 v kD Keep Alive #EED A 1L, SET D&,

SO_RCVBUF int 2ENY T 7DHRE. TCP DIHFE. 21§ Window D Byte #1, UDP
DIGEIFZENT Y b (F21—HF 4 X)ELTHS ., GET/SET,

SO_RCVBUFFORCE int SO _RCVBUF &@EL,

SO_RCVTIMEO timeval iy CDZIERA LT MRE. GET/SET,

SO_SNDTIMEO timeval Vi CDEE. B2 A LT MEEE, GET/SET,

SO_TYPE int Vi kR A4 TOEE, GET D,

SO_REUSEADDR int UDP V4 v @ A—HJLR— FE#E bind 5, GET/SET,

IPPROTO_IP L~ JL

IP_ADD_MEMBERSHIP ip_mregn IILFFRYR LT IL—T~SM, UDP V7 v FDHEFEX. SET D
Ho

IP_DROP_MEMBERSHIP ip_mregn TILFFv AT IL—TDBER ., SET D&,

IP_MTU int AR MTU OER$E, GET O,

IP_MULTICAST_TTL int TILFX v R MEENTY O TTL BE, GET/SET,

IP_MULTICAST_IF ip_mregn TILFEv R EENTY bDOT/INA RERE, GET/SET

IP_MULTICAST_LOOP int TILFFv R REENTY FOIL—T Ny 5 ERE., GET/SET,

IP_TOS int IP #45/84w k@ TOS &/E., GET/SET,

IP_TTL int IP#E/NRY Y D TTL 5%%. GET/SET,

IPPROTO_TCP L R)L

TCP_KEEPCNT (*1) int TCP Keep-Alive 7O—JRIBNDHRE. SET DH,

TCP_KEEPIDLE (*1) int TCP Keep-Alive 2B B EREIIRDEZE. SET DH,

TCP_KEEPINTVL (*1) int TCP Keep-Alive 70— J & EMREDEHRE, SET DH,

TCP_MAXSEG int TCP V4w kD MSS {EDERE, GET/SET,

IPPROTO_IPV6 LA JL

IPV6_ADD_MEMBERSHIP ipv6_mreq | TILFF ¥R LT IL—TF~SM, UDP V7 v bDAHER, SET D
Ho

IPV6_DROP_MEMBERSHIP ipv6_mreq | YILFFXF ¥ A T IL—TDEERL, SET D&,

(*1) TCP Keep Alive DA %0/ #%h{k.(SO_KEEPALIVE)IL, TCP Z#i9 DANIRTET DLENH Y £77,
%72 TCP Keep Alive DAL/ ELN I L OF DML Keep Alive DEXEIX. £ TH Y 7y hTHREShET,
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5.5.6 HR— MHERE

5.5.6.1 /ooy xUT%RE

ioctl)VZEHLTY 7y ROAPIMHLEZ ) 7Ry X7 (70X U NIREICTHIENTEET,
WHPRIETIZTT R TOAPI RN T Ry XU TRETT, /70y F 7 ERE LS APLIZ= 7 —F 5|
EAGAIN ##HE L, -1 ZiRHTLZE08HV ET, 53/ 070y XU T APLIC ) 7y X2 FREN
A&7 APL &, =T —F S EAGAIN ICR 55, Z LT 7V r—2a ViR RD# S ~EEELE L
£7,

W, /7 ayX o JEEEIT) APLIZIE, Y7y "7 a kb4 4 A7 0 VOBREIIER L
lo FT2TCP/IP A% 7 /BSD @ APLIZZ A7 MEE T D4k L 7m0 ox U Z3ETTH APL FET
REICIIFF O Loc D # A 7 BEIRFFOIRIBIZ R D 2 ERH D £,

%= 5.3 /o7y x2 g AP

API E3is 7T r— 3 UEE
connect TCP Vv rDFZERFBTRYMEX-1, | TCP V7w MME-1 ZRAL-%E ) E— FH 5D SYN/ACK
IS—BEMEAGAIN [ZHYET, EHLEITHEERE SYN 8% LET, SYN/ACK 2%2{5
LT-BEmTselect Tk YEZAATREICHD . HEX
TCP Vv k% writefds TEHRLFT, EERAATEEICK
S1-RICHE connect XT3 DL EEHY FH A,

accept listen Vv MIERLTERVY Y JE— kM5 SYN £%{E L5 = T select IT& Y FArAH
FAEWMEESICRYIEIR-1, T5—F | AIRICHS7=6H. HKTCP V7 v k% readfds TEHBLF
EMEAGAIN IZHEYET, T, RAAHATREIZAE S T=RICHEE accept ZEITLET,

send TCP V4w FDIFETEIE/NY 7 7IZ | send/sendto T EAGAIN B RENt=15A. V4 v FDIKREEIC

sendto EEMNEMESILEAGAIN [THY F KTy REETELAN 2 LEERLET, (ZD
ER BENNTy FMLEHSIhEEA)

UDP V/7ry bDIFE. BRITV Ty bHY
EIEFDIHZEF EAGAIN [T Y £,

recv Ty FRZIEDBE., EAGAIN 2 | UE— DS/ Yy FEZEL-BR Tselect [Tk YA
recvfrom UEYS, AAHTEEIZHEB=HHZK Y7y k% readfds TEHRLET,

RAIAAAIBEICTE o= RICHEE recv ZE1TLET,

5.5.6.2 IW—Ti\v Yy

SEET RL AL LTHr—HAN—T Ry 7T KL A(127.0.0.1~127.255.255254) 2457 LT- 54, “E L
Ny MIZEOFRy NU—7 IFIZ@msnET,

TCP/IP A% » 7 /BSD TiX, V=T Ry 7T RUVARIRFEDT A AF 2o TELT, BEHEHOT N
LAELTHDONET, TOEOL—T "y 77 R LT bind)&2FTT 52 LIXTE A,
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5.5.6.3 To5—0E

VRV errno TEME— D JRIRAE T, T OfEIX. API EATHICRE LT —ITEWEFTINET,

b LB DX A7 b APL 2 FEITT H5A
HATNTHAE LT ED ermo TG T 5 Z

[&X]

#include “sys/errno.h”

int get _errno(void)

ES

EERHELEL £

errno DEEAVEZ RIS 5 72912 get_errno()B%X % fif > T,

[RFA—=4]

void

[RY fE]

int

AKAPIAZ WO L7- & 2 7 THA LT 1% Derrno

[errno]

BRESNEEA

o X¥AJVMEDermolx, 7TV —a rBHET DIREAES UW tsk_ermo[[IZIRF SN E T,

FITH N CORRI AT BERET DLENHY 7,

Z ORI

*x54 errno —&
errno & B

EINTR 4 APl DfF BIREEAGATIMIC R S N iz
ENXIO 6 AR TT—ANFELEN
EBADF 9 VA bk FD AVER)
ENOMEM 12 AEYFRRE
EACCESS 13 BERINEZUWBIZHT 57V 2 RER
EFAULT 14 NS A—HEE
ENODEV 19 AT LRATHEHGG LLETFHE)LZESR
EINVAL 22 INSA—REBY
EPIPE 32 Uiy b4 T FHRIE
EAGAIN 35 JOovd o uBEETLE
EALREADY 37 BEICETHhONE
EDESTADDRREQ 39 SRS ENNE
EPROTONOSUPPORT 43 HEEED R R— b
EAFNOSUPPORT 47 7 KLRT7 2 YDERYHR—+
EADDRINUSE 48 7 RLAMBEICEAG
EADDRNOTAVAIL 49 7 LA ERTEAN
EISCONN 56 Viry bABRICERSATLS
ENOTCONN 57 Viry bR ERSATLL
ETIMEDOUT 60 BA LTI
ECONNREFUSED 61 EmpERE SN
EHOSTUNREACH 65 FHOERARARELR/ — Rl LTERELES &L
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55.7 BSD 7 71 DEX

5.5.7.1 Y—Xa—Fk
BSD V7 v bEMHT 577U r— 3 ik, Middleware/uNet3/bsd/[E F D 4 >0 Y — A a— K
(unet3_iodev.c, unet3_option.c, unet3_socket.c, unet3 wrap.c)x 7' 12 ¥ = 7 MIMVIALMENH Y 77,

Middleware
I
+——uNet3
+——bsd

+—unet3_lodev. ¢
+—unet3_option. c
+—unet3_socket. ¢
+—unet3_wrap. c

MMz T, BSD [[iF 7 A 77 V(libunet3bsd.a)%z VU > 7 T HMENRH D 7,

Library
|
L——ARM or GCC or IAR
+—| ibune3bsd. a /x BSDY Ay FESA TS */

55.7.2 A9 I)L—FIRR
BSD Y%7 v bEEMAT D7 7Y r—3 3 1%, Middleware/uNet3/bsd/LL F D5 ¢ L2 kU unet3 posix & inc
B, AT N— RRAREIZEMT DMENH Y 7,

Middleware
I
+—uNet3
+——bsd

I
+—unet3_posix /¥ BSDYH Y FDA I IL—KR—=X T+ )L5*/
(.
I

+—inc /*uNet3V 4y bDA VI IL—ER=X T+ JLE*/
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5.5.7.3 aAVvIJ4F¥alL— 3y

TCP/IP A% v Z7/BSD Tid, 77V —2a THEHATIRRY ry NMheT IV r—r a0 A7¥
Z, THunet3 cfghlZ~v 7 BERTHLENDH Y £7,

By b
#define BSD SOCKET MAX

WAV 7y MRET e b a sV icBRR <, 7Y =g URRIBRCERT D Vv MR L E 9 (listen
DRy a T bERET), TOVI BERIFKRLRT H BSD V7 v NEELT — TR fd_set B E I
ENFET, O uNet3 V7 v Mg KE(CFG NET _SOC MAX) & [7] U T2 T UL 0 £8 A,

TV = a BRI
#define NUM_OF TASK_ERRNO

TV —a AL, I—FRNVTCERARERAAIIEERLET, 2O~ 7 0ERIT. BRI 5
TR FEHT T NI S ET, ZOfEix, BSD O HAMICERR < ERATRER X AT ik
HELTFEW,

5.5.7.4 )Y —RAEEH
BSD #4257 7V A — g %, EREEHT L2007 —T NV ERAETILERD Y £,

BSD Y /7 v NEHT—T L
T UNET3 BSD SOC gNET BSD SOC [BSD SOCKET MAX] ;

BSD YV /7 v NMEBT — 7 Lid, EHE BSD SOCKET MAX @ T UNET3 BSD SOC Hfi%I & U CIRIRAESK
EEHRLET,

T —RGERT—T )
UW tsk errno[NUM OF TASK ERRNO];

TT—FHFEHT — 7L, EHEE NUM_OF TASK ERRNO & UW RIS & U CIAA KA E#R L £
TO
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5575 h—RILATSH b+
TCP/IP A% v 7 /BSD MET A2 —x VA7V =r MI, LLFD@EY T,

)Y—2% & ID
BRY BSD Wrapper 4 X % ID TSK_BSD_API
V=TI TINARERY ID_LO_IF_TSK
A=Ky IR BSD Wrapper 2 X & @& ID MBX_BSD_REQ
=TIy FTIN4 RE XY EEE ID_LO_IF_MBX
AEYT—)L AytE—UNyIT7 ID MPF_BSD_MSG

55.7.6 TCP Y4 v kerrno 1—RAH5—X

TCP ¥ 7 v MZxtd 5 send(), recv(), 3L N accept)EITHIZ, LD AP DEATRPHEE A X FAFAEL
R HARABTZ 572500 APL 3ET T 256, ZORDORVEL ermo & FRIDELET,

send(), recv(), L Waccept)DFATH L IZZNZE L, EENY 77 DX EFF> TWDHIRE, Ty hox
BEaFF> TWDHIREE, Zh & TCP Ny U 7 HERiFF B DIRRE T,

ARk send recv accept
RYIE ermo RYIE ermo RYIE ermo
close()£1T ol | — -1 EBADF -1 EINTR
shutdown(WR)3E4T oM | — oM | — ok | —
shutdown(RDWR)ZE1T oMk | — 0 — FoMk | —
FIN 218 ok | — 0 —
RST 21§ -1 EBADF -1 EBADF
Yy hAToay -1 ETIMEDOUT -1 ETIMEDOUT -1 ETIMEDOUT
BATHET
TCPAATHET -1 ETIMEDOUT -1 ETIMEDOUT
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5.5.7.7 #EA1E

77U r—a L BSD Yy b APL ZfEH T A RIIC, unet3_bsd_init)BIELZ FFOMY L C BSD £ 22— /L
UL T A MERNH Y £, £72. ZDOBSD EY 2 — L Z2 U ET 5T, uNet3 DU E T N4 2R
FTANOHPHUEREFIZHE T LT DRERH Y 7,

[&X]

#include “sys/socket.h”
ER unet3_bsd_init(void)

[T x—#]

void

[EYfE]
ER WERDRY T, EIDO%EIEE OK, KOS EIF=T7 —a— K

[=F7—=—F]
E SYS N—RNAT T =7 b OFIEAERIZ L

{3 R4
ER net_sample(void)

{

/* Initialize TCP/IP Stack */
ER ercd;

ercd = net_ini();
if (ercd != E_OK) {
return ercd;

[* Initialize Ethernet Driver */
ercd = net_dev_ini(1);
if (ercd 1= E_OK) {

return ercd;

/* BSD wrapper */
ercd = unet3_bsd_init();

return ercd;
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5.6 Z D fth API
htons 16EY MEZRY FT—9 /8 b —F—~ZH2
[£]
UH htons(UH val);
[INSA—=4]
UH val RRA RN, FA—HF—D16E v ME
[RY1E]
UH 2y RIT—=91\ L b A —F—D16E v ME
htonl REY MEZFFY FT—9 /8, b A—F—~EH2
[£K]
UW htonl(UW val);
[R5 A—=%]
uw val KRR RIS b A—F—D3I2E Y ME
[RY1E&]
uw Y RIT—=98f b A —HF—D3I2E v MME
ntohs 16Ew MEZRR FNA b —F —A~TiHE
[£x]
UH ntohs(UH val);
(NS A—=4]
UH val 2y ET—O NN, bF—F—D16E Y ME
[RY1E]
UH KRR BN b A —HF—D16E v FME
ntohl 32Ew MEZRR /NS hFH—5F —~ZiHh
[£K]
UW ntohl(UW val);
[R5 A—=%]
uw val 2y EID—ONNA bF—F—D32E Y ME
[RY1E&]
uw RR RN FA—F—D32E Y ME
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ip_aton Fv FREDIPVAT FLAXFHN%#32E v MEIZE#:
(EHK]
UW ip_aton(const char *str);
[IRSA—=%]
char str Ko FREDIPVAT FLAXFIIADKRA U3
(RYE]
uw >0 EERT (EHE32E Y MME)
(T5—a—F]
0 REHIPT FLAMWEE S NT-
ip_ntoa 32Ew MEDIPVAT7 FLR%E Ky FREDIPVAT FLAXFHIIZEHR
(EX]
void ip_ntoa(const char *str, UW ipaddr);
[IRSA—=%]
char str Tk, IP7 FLRAXFIE#ZITRSKRA V42
uw ipaddr IP7 KLAM32E v i
(RYE]
L
[fsi]

EHEET LI, st iTXXFHR Yy hE b, =7 —0OR, str (X NULL & 725,
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ip_byte2n IPv47 FLADERFIE32E v MEIZZE#H
(EHK]
UW ip_byte2n(char *ip_array);
[IRSA—=%]
char ip_array IP7 FLAD/NA MEEFI~NDRA V3
(RYE]
uw >0 EERT (EHE32E Y MME)
(T5—a—F]
0 REHIPT FLAMWEE S NT-
ip_n2byte IPv47 FLAMI2E v MEZEHIIZZEHR
(EX]
void ip_n2byte(char *ip_arry, UW ip);
[IRSA—=%]
char ip_array IP7 FLA®D/NA MEERFINDRA 42
uw ip IP7 KLAM32E v i
(RYE]
L
[fsi]

BT UT2RRIX, ip_array (ZfE3E >y F &N D, =T —OKE, ip_array [ NULL & 72 5%,
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arp_set BHIARPI Y M) DERE
(Ex]
ER ercd = arp_set(UH dev_num, UW ip, UB *mac);
[IRSA—=%]
UH dev_num TINA RES
uw ip IPv47 KL X
UB *mac MAC7 KL X
(RYE]
ER ercd EE#®T (EOK) FrlFx5—a—F
(T5—3—F]
E_ID TNARBESFE
E_PAR IPv47 KL X, MAC7 FLRRIE
E_NOMEM ARPF ¥ v L a[TZEEMNAL
[fit]

ARP ¥ v v ¥ = [T MY 288 L E T, dev num [ZIXFE4S T RLARFET D3 v MU — 7 12BN
DT NARAFE S ERELET,

ip & mac IZIFFEYARARDIP T KL AE MACT RLAZZNER#HELET, MACT KL AL UB A
® 6byte FANZE y 72T 4 7 TRELET, BRICE= L F Y RMMOFER= M JIZL > TARP ¥+
vV a | ZEENRVGAIX E_ NOMEM BWREIESNE T, ZOHET 7Y r—3a V3EERNc= o MY 23
ETDHNARP v v 2DV A XZBL LTI,

arp_ref ARP* v v 1 DS
(EHK]
ER ercd = arp_ref(UH dev_num, UW ip, UB *mac);
[R5 A—=4]
UH dev_num TINA RES
uw ip BREXNRIPVAT KL R
UB *mac BREFEEMACT FLR
(RY1E]
ER ercd EERT (E.OK) Ff=ldT5—a—F
(£5—a3—F]
E_ID TNARBESTRE
E_NOEXS ZE7 FLAMAGL
[

ARP ¥ v 2O MACT RLAZBMLET, dev num IZIFFEHS T RLVABFETH Xy hT—7 |
BRDLT A 2AFZFHEELET,

ip ITIFBMLTEAAMDIPT RLAZBELET, 4T DHIPT RLABROh- 785 6byte D
MAC 7 RV A& 5|# mac ~a & — L £7,
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arp_req ARP!) 9 TR FD#IE
[£x]
ER ercd = arp_req(UH dev_num, UW ip);
[R5 A—%]
UH dev_num TINA REBES
uw ip BREMNRIPVAT KL R
[RY1{E]
ER ercd EERT (E.OK) FfzldT5—a—F
[T5—a—F]
E_ID TNARBESTRE
E_OBJ BUTNAREENT FLRAZHE > TV (EEI L TLVELY)
E_NOMEM Ty RT=O Ry T FHERTELZL
E_PAR BUT/INARATT FLRABRTERWIL—T /Ny JPPPPLE)
[z ]

TV —va P fEEDX A IV TARP Y 7 A R EEELET, ZOMHTIARP L AR A%
HHhEEA,

IEH 72 ARP U ARV A 5723546, TOISENRIZARP X v v ¥ 2 [l FEENET, 770 r—va v
1T arp refOZFEH L CINEZRTHZ EBAHETT,

arp_ol ARPEYYLAOOYY
(EHK]
ER ercd = arp_clr(void);
[R5 A—%4]
EL
(RYE]
ER ercd EE#T (E_OK)

(T5—3—F]

[fwii ]

ARP ¥ ¥ v 2D M 2T _RTCHIBRLET, 77V 75—y a AIENICR Yy N =7 03 Ebo728
ARV B SV Ty TG, IPT RLARNE DTS DHA I T TARP ¥ v o/
VT4 5ZEMTEET,
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arp_del ARPI > 1) DHIB
(Ex]
ER ercd = arp_del(UH dev_num, UW ip);
[R5 A—4%]
UH dev_num TINA REBES
uw ip HIBRRZRIPVAT KL R
(RY1E]
ER ercd EERT (E.OK) FfzldT5—a—F
(£5—a—F]
E_ID TINA RBEESARIE
[fit]

HENCERE LIZARP = M X v v v aMBHIBRLET, BHIRSRERDZDIE, FEELEZIPT FL A
TWHS, 77V 7r—>a UNERICRE L= b T, BIICES L= F VITHIBRENEE A,
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6. Fy D=9 F7T)lr—ay

6.1 DHCP 2 247>k

DHCP 7 7 A4 7> M, DHCP h— =0 bFy N —7 TRIHTES 1P 7 RLUAERZEFG L E9,
BLEIPT RLRZIARA MIED Y THRET,

DHCP L3RR & ff 192 & . RENEW, RELEASE, DECLINE, INFORM #4823 2. £ 97, DHCP #E3ERIZ D
Tix, 6.5 DHCP 7 747> MEE] 2L TFIW,

(1) KR FT7 FLRIER
typedef struct t_host_addr {

uw ipaddr,; FIP7ERLR ¥

uw subnet; FHYIRy bIRY ¥

uw gateway; T el Nl 2

uw dhcp; /* DHCP H—/\—7 KL X *

UW  dns[2]; *DNS 7 KL R *

uw lease; *DHCP 7 FLR®D ) —RHAM */

uw t1; FDHCP 7 FLA®M ) = a—7 LR
uw t2; *DHCP 7 KLAM Y84 > FEAR */
UB  mac[6]; FMAC 7 KLZ ¥

UH dev_num; [* TINA RBE */

uB state; [*DHCP 7 54 7 > MIKEE ¥/

SID socid; /*UDP V4w ID*

}T_HOST_ADDR;

COBERIIDHCP 7 A4 7 M APLDOF5E LCHEHENET, FNAL ZAEBEL UDP V4 7y MID 3=
—Y TN = a Ty hTAZMENRHY 9, D D/NF A —X L DHCP — =5 DREICEY
Ty hENFET,

e UDPVY%vwhkID

DHCP 7 A7 N TITUDP Vo v hEEHLET, UDP V7 v MIRD L H /3T A—X TERT HHLE
NHYWET, DHCPZ F9A T "7 7Y r— g VNTERSNED)

Jokral ID R—Fk EERALTOH REFALT I

UDP ID_SOC_DHCP 68 3® 3%

o TNAREE

TNAAFZBIZIEIDHCP 7 54 7 b CHATAH Ry NI—I T NA RER/ELET, > 0 2EELES
BT 7NV DXy T =7 F A ZMERENE T,
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6.1.1 DHCP 2 247 > b API
dhcp_client DHCPY 54 7 > b DA
(EX]
ER ercd = dhcp_client(T_HOST_ADDR *addr);
[(RF5A—%4]
T_HOST_ADDR *addr KRR F7 FLRIESR
(RYE]
ER ercd EE#T (E.OK) F¥fIET>—a—F
(T5—3—F]
E_PAR *addrHNULL F f= [Esocid AN TE S TLVALY,
E_NOMEM AEYFRE (RY FT—018y T 7 DHE)
E_OBJ V7 FOREDNFRE (Vv EHRERM)
E_TMOUT DHCPH—/N\—M 5 DIGEHEE, FI=(EDHCPHY—/N—MFE LAL,
[

ZD APLIZDHCP #— =00 P 7 RV A, 7Ry h~RA 7 =R U =AT7 RLAZRELTHA R
WEIDYCES, HHLTWDE Ry hT—7 ORERIZE > TIZE TMOUT =7 =08\ 8ET52 20350 £
T, TORHIEFKTTHETY FTIALTHDL I EEHRLET,

FLZO APLITHHBIUZDHCP £y v a V2B LET, DF Y APLI ZFFONH T &, #9 DISCOVER D%
15 % Btk L C. OFFER M™3{%. REQUEST D%/, ACK D15 &4 2EMEIC/2 0 £,
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DHCP H— =BG L7 IP 7 R ADOEZNMRIL lease (U —AHH) ~ THEINLTWET,
DHCP 7 54 7 ¥ NMIBEREIERTIN ARNCE-IC Y — 22T 12Tk L 5 I LET,

15 R £51

void dhcp_tsk(VP_INT exinf)
{
ER ercd;
T_HOST_ADDR dhcp_addr = {0};
UB status = DHCP_STS_INIT;

dhcp_addr.socid = ID_SOC_DHCP;
dhcp_addr.dev_num = ID_DEVNUM_ETHER;

for (;;) {

ercd = dhcp_client(&dhcp_addr);

if (ercd == E_OK) {
/* BOUND H#Afg */
dly_tsk(dhcp_addr.t1*1000);
/* RENEWING £Af */
status = DHCP_STS_RENEWING;
continue;

}

if (status == DHCP_STS_RENEWING) {
/* REBINDING #Afd */
dly_tsk((dhcp_addr.t2-dhcp_addr.t1)*1000);
status = DHCP_STS_INIT;
continue;

}

I INIT 23R8 */

dly_tsk(1000);

728, REQUEST A v & —Y TV —AWMAIER T 586, DHCP 7 74 7 MEERZ ZHEH TS0,
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6.2 FTP H—/\—
FTP H——iZ, VE—FFRA MK LTI 7 ANDT v Fa— R F 7 u— REAfICLET, T—
RiZ7T o774 78— RENRNy U TE—RPNEHTEET,

(1) FTP H—/\—lEEHR
typedef struct t_ftp_server {

uw sec; FEExayTaR)—

UH dev_num; [* TN RBES

SID ctl_sid; /* HEAY 4y b IDY

SID dat_sid; M FT—=2AvY4sy bk IDY

ER (*auth_cbk)(UH, const char*, const char*);  /* ZBEEa—IL/Sv S */
VB* syst_name; [*SYST av Y KIEEXEF */

}T_FTP_SERVER ;

ZOERICHERERE Y P LUTFTP — S—APL OB E LTELET,

o EXaUTFTa4RYI—

X2V T 4R =T F a2V T A REXLITVET, 0] ZRELTHGITEX 2V T o Haea i H
LEH A, [ENA_DENY PORTCOMMAND] #Z&iE L7355 13 PORT 2~ > ROEGEEREN#H S E
7, [ENA_NOTCON_WELL KNOWNPORT] #%%iE L7234 1% Well-known 78— b 76 OIS 23 FH S
WET,

728, PORT 2~ ROEGHEZEH L7856, YIRAIIZ Well-known 78— h TOHEERIIATOILE R A,
> 7T, [ENA DENY PORTCOMMAND] %% & L7=¥;A 1% TENA NOTCON WELL KNOWNPORT] D
REH HBENICAZNE 720 £9°, F7o. SYST a2~y RIOSESEL5A.

TENA_ALLOW _SYSTCOMMAND| %% & L £,

ENA_DENY_PORTCOMMAND
PORT =t~ FIEBREA IR

ENA_NOTCON_WELL_KNOWNPORT
Well-known 7~ — b5 2 HE A5

ENA ALLOW_SYSTCOMMAND
SYST =2~ ROFZMlb, T FTP_SERVER:syst name DOfE% WG TIZIERA L E9, ERFZERFT
[UNIX Type: L8] ZRIWAbH Il AL £,
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FNAL AFBEATEFIP = ASA—THT 2%y b= F A 228ELET, * 0 (DEV_ANY) %48
GBEIL0 %Y LT ZEW)

TIN RES
ELERBET 74NV OXy NI =T T4 ARMEH S NE T,

/)=
e TCPYHSvYE
FTP % — "—TiIHIEA T —XHD_Z>D TCP V7 v FRMIEIZ/R Y £, TCP V7 v MIRD L H R
FA—HZTHERTHVERHY F3, FIP YV —_"—T 7V r—va VNTERINET)
HIEHEY 77> b
ID Joraji | R—F BALTY K Ny IT7HA4 X
=1 215 e Wi E1E 215
ID_SOC_FTP_CTL TCP 21 5% 15 # -1 5% 1024 1024
FT—=EHY ko
ID Jakan | KR—+k BA LTIk Ny IT7HA4X
EE 215 i Il EE 215
ID_SOC_FTP_DATA TCP 20 5% 15 # 5% 5# 1024 1024
TOo%HE. AEHIZa— NNy VEEERELTLEIN, 2—F4 « X2 T—

o EIE.\EIE: _)l// “ v 7
PRREALER 21T 9
RATI# OFBFERFICMEEINE T, BEIZORTECHEH D A,

B D2 — 3
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e VT4 L—L 3 EE (ftp_server_cfg.h)

2% fBl

#include "ffsys.h" /* File system */

/* Configuration */

#define CFG_FTPS_DRV_NAME 'C' /* Drive name */

#define CFG_FTPS_PATH_MAX PATH_MAX /* Maximum length of file path */
#define CFG_FTPS_CMD_TMO 5000 /*5sec*/

#define CFG_FTPS_DAT_TMO 5000 /*5sec*/

#define CFG_FTPS_IDLE_TMO (5 *60 *1000) /* 5 minute */

#define CFG_FTPS_SES_NUM 1 /* Number of sessionss */

CFG_FTPS DRV_NAME
T ANV ATLATHRT L RIA 74 C A = C 2F) #BELET, FIPHF—R"—Z7 7 AL
ZRRSEA. K~ D RIA4 T4 EZHERL £,

CFG_FTPS_PATH _MAX
T7ANVATEDT 7 A NINADRRKEZRELET, ZITONRARILV— DT L7 FU£+
T ANZDOLTFIHORESEZELET,

CFG_FTPS_CMD_TMO
I Y 7> FOXRE YWD X A 27 7k (msec) DEZEIEELET,

CFG_FTPS_DAT_TMO
T2 MYy NOBEE, KE. ZE. UIKOX A AT U b (msec) DEEFEELET,

CFG_FTPS_IDLE_TMO
HEAY 7y OZEDOX A LT U b (msec) DEEFRELET,

CFG_FTPS_SES NUM
FIP V— DX 278 (tyva ) #HRELET,
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o THIUEEE (ftp_server_cfg.c)

5% E

#include "kernel.h"
#include "net_hdr.h"
#include "ftp_server.h"

/* Login user table (Max. 256 users) (DEV_ANY: All device is allowed) */

const T_FTP_USR_TBL ftp_usr_tbI[] = {
{DEV_ANY, ", "™}, [* Anyone can login (No user name,password) */
{DEV_ANY, "User", "Password"},

{0x00, 0x00, 0x00} /* Terminate mark (Do not change) */

77 AND fip_server_cfg.c lTIET U N EFRET DEROEINEREZES L TIEIWN, TAHT b
ZRET 2HERITRO L 51T 9,

typedef struct t_ftp_usr_tbl {

UH dev_num; /¥ FINA REEY
VB* usr; [ a—H¥—% ¥
VB* pwd; ¥ ISAT— K ¥

}T_FTP_USR_TBL ;

HEERD dev_ num X7 H 7 FORBGERFICHEAT 22y NI =0 T R_A ZAOBSERELET,

0 (DEV_ANY) #HELIEEBITETOR Y N =7 TN, A TRIAEEZITVET, —MIC dev_num 121X 0 &
RALTLZEW, ust T2 —HF =A% LFFITHELET, pwd IRV — RELFHITHRELET,

Z OREEROBIFIES % ftp_usr_tbl A4 TES LT EEW, IO REDOERIIKHOT —4 T
T, EEHOT =X 1T TR TOEEIZ 0 ZRAL T E S, 22— —4 L XA T — RIHRKT256 HE T
BERNARETT, 728, EFLORERIO [{DEV_ANY,", "] (Fa2—P—Z L XZAT—RKOAHNEHENTH
FTP H—_—2a /A4 U TELHHETT, Lo T, TAMDOHMLATIEHGFEL 2N T ZE0,
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6.2.1 FTP H—/\—API
ftp_server FTPH—/\—D A
(EX]
ER ercd = ftp_server(T_FTP_SERVER *ftp);
[R5 A—=4]
T_FTP_SERVER *ftp FTPH —/\—%lfHE#R
(RYE]
ER ercd EE#T (E.OK) F¥fIET>—a—F
(T5—a3—F]
E_PAR REBINTGA—FDEE SNz, (ftp AYNULL,
ctl_siddat_sidAEE SN TULVELY, )
E_RLWAI FTP 4—N\—DEIEERNET SN,
[ ]

Z D APLIZFTP — _R—% L L FTP 7 A4 7 > "ML DOBEREZZITIFITAFE L £, 2D APLIZT 1
XTI LIZR > TWETOT, EHAAZEZHELZINLFOET LS LTL7EEN,
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ftp_server_stop FTPH—/N\—D{FLE
[&x]
ER ercd = ftp_server_stop( UW retry );
[R5 A—=4]
uw retry Y—N—F 25 FILRED) +S5 4 EH
[RY1{E]
ER ercd EERT (E.OK) FfzldT5—a—F
(T5—a—F]
E_TMOUT Y—N—F R FZINED) b FAF—/N—DFELT-,
[ ]

ZOAPLIFEE L TWAD FTP y— _—%{Z 1L LET, 2O API RETI 286, FTP ——Da X X
7 OIEIRALERE FAT L E T,

FTP % —/"—D % Z 7 1E# 1L FTP - — S —ifL#) API (ftp server) EITHHZHBNTHNEA T VIS E
ERS

¥, O APLITETRICHEESNZY P T AEEL (retry) OV R T A A —_"=0RELTHE, BRVHE
& LTCE TMOUT MiRHI S LE T,

[#EE]
ZOAPITHRET DY b7 AEE (retry) OfEIX 15) U ETHLEEHSEL 3, Fl2IXY 7 A B
0] ZFBELTEITLIESEAS. ZOAPI LT HMENL D EL 2D £97,

6.2.2 HIPREH

@® IPv6, SSL ECOEEIIRIGLTWERTA, (IPv4 DFH)
® VI ANERIIIET AN AT ARKLETT,
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6.3 HTTP H—/\—

HTTP #—/N—l%, HTTP 7 547> F (LB —F v b7 T ICHOEIZBINR oL T 0 %3k

(1) HTTP a T YIEH
typedef struct t_http_file {

const char *path; /* URL */
const char *ctype; FavyFovsAL 7
const char *file; FarvyToy
Int len; Jalii= DL VA G &/
void(*cbk)(T_HTTP_SERVER *http); [FHTTP 23— )Ly B8 or CGI NV K5 %
uB ext; I WLAREMED ST 4

}T_HTTP_FILE ;

ZOREERICHTTP — _—THEHTHa T oY B LET,

e URL

aTFUYDOURLEZELTWET, HlziE, 77947 v BFDURLICK L TERNH - 125HE. %t
T barT YN ATy MIEREENET,
URL IZNULL 28T 52 13T E¥A, £/, URLITEIZ /7 »HBEEBLET,

e AVTUVRAT
text/html %@ Content-Type Zf5E L £ 7, #=a 7 YDOEAIXNULL Zf8E LE T,

« AVFUY

ERoa LT oV EEELEY., BT Y OBEASIINULL 28 E LE T,

« AVFUVUHAX
AT UYOVARERELET, BN T Y ORAI0 2f5E L ET,

o IO—ILN\YHBEBFERIXCCINVES

a7 Y ORFIZ HTTP == LN EN B O R A V2 B ELET, a7 Y0
BAICIINULL #45E LE 9,

o HRREIEDSY

LT VAR UTHRREMEZTRE L £, (HTTP st 2 M 5. (EED HTTP ~» X & 4159 5 72
L) HEREIER M L2 WEE 0 2fREL £,

#define HTTPD_EXT_AUTH 0x01 /* HTTP EBEEGERA */
#define HTTPD_EXT_UHDR 0x02 I ARBLANYE—ER ¥/
T HTTP FILE::extiZ A % & FEfE
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6. 2y I—=H 7T HF—

vay

(2) HTTP H—/\—Hl{EtER

typedef struct t_http_server {

uw sbufsz; I* FENYIT7HALRX ¥

uw rbufsz; I BENYITFHALX ¥

uw txlen; ¥ RAET—42 *

uw rxlen; rRET—3 ¥

uw rdlen; ¥ RET—42 *

uw len; ¥ RAET—42 *

uB *rbuf; [* FEENY T 7

uB *sbuf; [* ZE/INY T 7

uB *req; r RET—45%

UH Port; F ) R=ZUGR— ESY

SID SocketID; > 4y bk ID¥

T _HTTP_HEADER hdr; FHTTP O SA472 YO ITR ¥
uB NetChannel; [* TINA REE ¥/

uB ver; FIPIN—2 3 0%

uB server_tsk_stat [*HTTP H—/3—4 X Y {2 eIk EEY/
ID server_tsk_id [*HTTP H—/\—4 X4 ID*/

struct t_http_server *next FHTTP H—nN—ATSH + ¥/
UH kpa_max /* HTTP KeepAlive max fE (FI{EFA) */

}T_HTTP_SERVER,;

Z OREERIZ HTTP Y — R—APL D5 : LT ST, Y7y hIDIZ2—YT7 7Y r—2 3Tk
v T AMENRHY T,

o TNAREE

TNA ZAFZBFZIIHTTP P —R_R—THHTH Ry NI =TT RS ZAEH/ELET, 0 2HEELEEAIT
TN IDFR Yy NT—=TFTN_A ANEHEINET, @FEF0E2EY FLTLEEW)

e Y4y kID
HTTP — "N—TIXTCP V7 v FEfEH L ET, TCP V7 v MIKD L H /357 A —FZ TR T 5 LENRH

DET, HITP Y —A_"—T7 7V r— a3 o NTEREINET)
ID Jakal R—k BALTY Ny IT7HA4 X
EE 2= s Il EE 2=
ID_SOC_HTTP TCP 80 25 # 25 # 25 # 25 # 1024 1024

o RENVIFT-EENVT7F

HTTP = N—Ti3 Yy hOEZET LT ha AL v I DXy hT—I Xy 77 2HHLET,

ATV A R EOEE (BIZIERY NU—I RNy 77 LD RERaA VT UV EEZE LW E)
T, ZNECT 7V r—vaBHONNy 7 7 2R LIE-0WEEAIE, 216G 5 Ny 77BION ZE %
B) Ny 77 A XTMANY 77 DfEERELET, ZOHEG HITP $— =Ty U= Ny T 7 %&
BET5Z &30 FHA,

F M ERRE L EE I HTTP — _"—7 ntv A L G952 L3 TE 8 A,
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(3) HTTP AN HIE#R
typedef struct t_http_header {

char *method,; T AN

char *url; [* INR% ¥

char *url_q; URLZ T 1%

char *ver; =300

char *host; " RR k4 ¥

char *ctype; FarvyFovsAL 7
char *Content; FarvyToy

char ContentlLen; rFavFovE Y

char kpa; [* HTTP Keep Alive 735 (Hli#FA) ¥/
char *auth; /* Authorization Ny & */
char *cookie; * Cookie Ny & */

}T_HTTP_HEADER;

Z OEERIT T HTTP_SERVER:tbuf /Ny 7 7 % HTTP DY 7 A N A v — VDK ERE L TELE
T ZOMERIZHTTP 2 — ANy ZEEN G OASRL T ZE0,

e H*Yw F [method]
AV y R&EFRLET, ” GET” . 7 HEAD” . ” POST” OWTINAY 97,

e /A% [URL]
URL O/ X2AL EFK LET,

e URL%YTY
URL D7 =Y RFT A= 2R LFET,

e /\—I 3 [version]

HTTP N—Y a &R LEJ, 7 HTTP/1.17 | 7 HTTP/1.0” OWTNUNNAY £7,

R18UZ0079JJ0100 Rev.1.00 RENESAS Page 144 of 211
2021.8.31



R-IN32M4-CL3 2!)—X TCP/IP X% v 7 R 6. *Y bT—U T T lr—3>

e VT4 L— a3 ERE (http_server_cfg.h)

5% E

#define ENA_KEEP_ALIVE /* Enable HTTP Keep-Alive */
#define HTTP_KPA_MAX 100 /* Keep-Alive max value */
#define ENA_USER_EXT /* Enable User Extension */

ENA_KEEP ALIVE
EFed VT HTTP Keep-Alive BEREZ AN L £ 77, EHKAe L TEIIC L E T,

HTTP _KPA MAX
HTTP Keep-Alive ~ > % ® max T H OFHE 2 FE L £,

ENA_USER_EXT

EFKH Y THTTP — 77U O —VREERRE 2 A LE T, EFRAR L TEDICLET,
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6.3.1 HTTP 4 —/\—API
http_server HTTPY—/\—DRA
[(EX]
ER ercd = http_server(T_HTTP_SERVER *http);
(/185 A—4]
T HTTP_SERVER  *http HTTPH —/\—& #1155
[RY1E]
ER ercd ROTLZ—a—F
(T5—3—F]
E_RLWAI http_server_stop()A’3—JLEhiE1E L 1=,
E_PAR RERINT A=A NBES =,
(*http A NULL, SocketlD NEE SN TULVELY, )
E_NOMEM AEYFRE (Ry FT—0/8y T 7 DHB)
D Y4y k® con_soc PDITS5—a—FK
(]

ZOAPLIZHTTP £y v a YL L, HTTP 7 74 7> DL OEREZZITIFREE L ET, 774
Ty MM BER I URL 327 Y7 —7 )b (T_HTTP_FILE) \ZHFAET 50T, 20ar Ty a 7 5
AT MIEEL, FELZRVKEITZHTITP =7 — A v+ —” 404 File not found” #%ELE9, a7
DENDIGE (ebk 25 NULL T2 1, £DOa— Ay 7 EHEFOH L E T,

ZOAPLIET Ry X TIEHLICZR > TWETOT, FHAAZEZHELZZNLFOTET LS LTLE
X\,

S DOHIEITERDOZIE N 7 7 X NULL OH ., HTTP —_— 3y U= Ry 77 #fEH L 3,

SIEOHEIERDE(E /Ny 7 7 B NULL O4, HTTP —"—Ix v b= RNy 77 2FEHL £ T,

R18UZ0079JJ0100 Rev.1.00 RENESAS Page 146 of 211
2021.8.31



R-IN32M4-CL3 2!)—X TCP/IP X% v 7 R 6. *Y bT—U T T lr—3>

http_server_stop HTTPH—/\—D{E1E
(Ex]
ER ercd = http_server_stop( UW retry )
[IRSA—=%]
uw retry Y—N—Z 27 EILNED) b5 A A5
(RYE]
ER ercd EE#T (E.OK) FfIET>—a—F
(T5—3—F]
E_TMOUT Y—N—F X7 BLRED) b SAA—N—HDFEELT,
[

ZOAPLIFEE L TWD HTTP —_—%fZIE LET, 2D API NEfTEIN5HE. HTTP —"—D 4
B AT DIV A EAT L £,

HTTP $—/3—D ¥ 2 7 {F#IL HTTP $— N—{ZH) API (http_server) FEITHFIZHENCTHER A T U ICIRFFS
WET,

2B, O APTIXEITRICHEESNTZY R T A L (retry) OV R T A A— =N ELTHAE, KVE
& LTCTE TMOUT NilEHI SN E T,

[HE%E]
ZOAPLTHRET DU b T AL (retry) OfEIX 15) LETHLIHFALHRELET, HI2IXY M7 A B
(0] ZEELTEIT LA, 20 API BRI T RN LV EL 20 £7,
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CgiGetParam CGIB | B DfE#T
(Ex]
void CgiGetParam(char *msg, int clen, char *cgi_varf], char *cgi_val[], int *cgi_cnt);
[IRSA—=%]
char *msg CGI5I#
int clen CGl 31y 1 X
char *cgi_varf] 47 L f=CGI5 |3k
char *cgi_vall] 47 L1=CGI5 |1 D 1E
int *cgi_cnt fZ#T L 1=CGI5 | 5D EH
(RY1E]
L
(T5—a—F]
L
[fit]

ZODOAPLIE 74—V R~ O THERR SN D 7 = U SCFHIEfENT LE 3, Bl 2137 = U L5500
“namel=valuel &name2=value2” & 5 2 HNIGE OATREFIZLL TO L 912720 £97,

cgi_cnt=2;

cgi_var[0] = “namel”;

cgi_var[1] = “name2”;

cgi_val[0] = “valuel”;

cgi val[l] = “value2”;

(2]

Z @ API ¥ CgiGetParamN Bz & > T HAVE L7z, K APLIESIE msg D 7 = U SCFHI 2 fght LTI
ST OEN cgi var & cgi val DESIEBZ 256, Ny 7 74— N"—F BT 4, FlR
BBV R Y CgiGetParamN BBz H T 2RI L TS,

CgiGetParamN PIEIIASZBEL S D TE T,
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CgiGetParamN CGIB | B DfE#T
(]
void CgiGetParamN(char *msg, int clen, char *cgi_var[], char *cgi_val[], int *cgi_cnt);
(N5 A—=4]
char *msg CGl 5|#
int clen CGl 31y 1 X
char *cgi_varf] f##7 L 1=CGI5 1%
char *cgi_vall] 47 L1=CGI5 |1 D 1E
int *cgi_cnt IN : cgi_var B25IDEFZRH
OUT : fi##r L 1=CGIS | # D E %L
[RY1E]
L
(T5—a3—F]
L
[l

ZDOAPLIE T 4= Rl O THERIND 7 =) U RN LE T, HlxEs = U SUFEHIR
“namel=valuel &name2=value2” & 5 2 LGS DONTRERIZLL FO L 912720 £,

char msg[] = “namel=valuel &name2=value2”;

char *cgi_var[10];

char *cgi_val[10];

int cgi_cnt;

cgi_cnt = sizeof(cgi_var) / sizeof(char *);

CgiGetParamN( msg, strlen(msg), cgi_var, cgi_val, &cgi_cnt );

cgi_cnt=2;

cgi_var[0] = “namel”;
cgi_var[l] = “name2”;
cgi_val[0] = “valuel”;

cgi val[l] = “value2”;

(2]
L AP Toh 5 CgiGetParam BRI AHLMED 25125 STV E T, CgiGetParam BI¥R D A 134 B4 D JRA
LR VEAHDT, FRlZe BB AW R Y CgiGetParamN Bz FEH L C< 7230,
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CookieGetltem Cookie~ v & DEHT
[£K]
UB CookieGetltem(char **cookie, char **name, char **value)
[/85 A—%]
char **cookie Cookie~w & M1l
char **name 1§ L /=Cookie& i
char **value 1§ L 7=CookieZ R D&
[RY1E]
uB CookieR7HARBHEIHZEE1. THLUSI0
[T5—a—F]
Tl
[ A7 ]

Z @ API 1% Cookie ~ v Z Dfi ‘namel=valuel; name2=value2; ..’ JEE0>5 Cookie L& HEZHFS L £7,
Cookie X7 RNEE TE % L 4 FMT name, fEIT value IS NEVEIZ 1 23K Y £, TSN DOHRE. E
DAEIZ 0 AR Y F9,

ZDOAPL Ha— LT 5L **cookie DT A v X LLEINRD Cookie X7 DLEIC/RY , HHONRNy 77N
RINETINET, **cookic DFET /Ny 7 7 NEANMERLEILZ D API & 2 — LRI F OB DN 7 7 7
IR ST &,

{5 F 51

void Http_Callback(T_HTTP_SERVER *http)

{
VB *cname, *cval;
VB buf[128];

net_strcpy(buf, "<htmI><body>");

/* Cookie ~ v #DNAEZE HTML [T 5%/

net_strcat(buf, "¥r¥n<pre>¥r¥n");

while (CookieGetltem(&http->hdr.cookie, &cname, &cval)) {
net_strcat(buf, cname); /* Cookie £ #*/
net_strcat(buf, "=");
net_strcat(buf, cval);  /* Cookie % ¥R {E*/
net_strcat(buf, "¥r¥n");

}

net_strcat(buf, "¥r¥n</pre>¥r¥n");

net_strcat(buf, "</body></htmI>");

HttpSendText(http, buf, net_strlen(buf));
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HttpSendText TERA AT UOYDRE
(Ex]
ER ercd = HttpSendText(T_HTTP_SERVER *http, const char *str, UW len)
[IRSA—=%]
T_HTTP_SERVER  *http HTTP H—/\—HI#EIEER
const char *str EIET 5 XF5
uw len EETAXFIIE
(RYE]
ER ercd EE#®T (EOK) FrlFx5—a—F
(T5—3—F]
E_PAR REGNS A= BEES T,
(*httpASNULL)
[

COAPLIFEMI T UV EEELET, ZD APLIZCGL a2 — ARy ZEAEN L OLFEOH L TL 2 E
W,

1

char page1[] = “<html><body> Welcome to this web server </body></html>";

void Http_Callback(T_HTTP_SERVER *http)

{
HttpSendText(http, page1, sizeof(page1));
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HttpSendFile 774 ILDHRMNEE

(EHK]
ER ercd = HttpSendFile(T_HTTP_SERVER *http, const char *str,
UW len, const char *name, const char *type)

[R5 A=4]

T HTTP_SERVER  *http HTTP H—/\—#l#iEHR

const char *str EETDHIT7AMILDOERK

uw len EETBEIT7AILDINA YA X

const char *name REETEIT7MILE

const char “type HTTPA v & —®Content-Type DIE(XFF)
[RY{E]

ER ercd EE®T (EOK) FfrlFx5—a—F
(T5—3—F]

E_PAR REHINTG A= EESI NI,

(*httpASNULL)
[fwii ]

ZOAPLITE T oY EFEELET, 2O APHEIHTTP 22—y 7 BN OAERH LT 72S
AN
Z® APl TIX 7 7 A /VITUsHI 415 (Content-Disposition: attachment) TiE(F &AL E 7,

1

char file[1024];

void Http_Callback(T_HTTP_SERVER *http)
{
int len;

27 AILDOREE file T, 4 X% len [THATHLE */

HttpSendFile(http, file, len, “FILE NAME”, “text/plain”);
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HttpSendResponse BEIVTUYDEE

(Ex]
ER ercd = HttpSendResponse(T_HTTP_SERVER *http, const char *str,
UW len, const char *type)

[R5 A=4]
T HTTP_SERVER  *http HTTP H—/\—#l#iEHR
const char *str EIET DT UVINA M
uw len EETDHa0TUYINA AR
const char “type AVTUVERA TEM
[RYE]
ER ercd EE#®T (EOK) FrlFx5—a—F
(T5—3—F]
E_PAR REHINTG A= EESI NI,
(*httpASNULL)
[f#7n]

ZOAPLIFEMI TV EEELET, ZDAPLIZCGL 2— ARy ZEAHEN L OHLFEOH L TL 2 E
Y,
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http_server_extcbk PREREMER O —IL/ Ny VB
(Ex]
ER ercd = http_server_extcbk(T_HTTP_SERVER *http, const T_HTTP_FILE *fp, UB evt)
[IRSA—=%]
T_HTTP_SERVER  *http HTTP H—/\—#lfH1E#R
T_HTTP_FILE *fp TOERESNIza T U VIER
UB evt REANDFDHIETSY
(RYE]
ER ercd EERT (E.OK) Ff=ldT5—a—F
[

ZOa— Ny 7 B BEREEH a2 —L o)y 7)) X, HTTP — "X X7 BN S Ed, JREEME
TIITNRESNTNDH AT VI LT, Web 77 W07 78 A%(TH LHLEMEH = —L "y s
BRI ET, 77 8ASNEZYa T oV ERITIHICAVET, £72, HET 7 7 evt (IZIXLLTFD
RN £97,

e HTTPD_EXT_AUTH (HTTP ZBEEDfEFA)

Mo T UV HTTP R SN EST, a—A Ny 7T 947 FERIZH S Authorization
~~ - Z DB http->hdr.auth [Z A 724REE, & L < (X hitp->hdr.auth 7% NULL OYREETRETNE T,

http->hdr.auth (ZfE3 A > TWEHIGEIEL, BN THEO2—H4 - RAT—R (or ¥4 V= A Mi) BEL
WhDF = v 7 ZATWET, R, RETHIE E OK %2, KEXTIX E OK DS 2T L 9 ICRF LT 72
S0,

http->hdr.7s NULL D354 1%, BN CRRAERILDJSE IR T H WWW-

Authenticate ™~ > Z TEHROIEARL (realm <° nonce DIFER E) ZIT-> T &V,

e HTTPD_EXT_UHDR (A R%Z LA~y A DIEFE)

Web 75 U2 a LT oV IER A INAT BRI — Ny 7 BT, BN TS O HTTP ~v &
BT TEET, CGLICITEHENER A,
(D77 7% CGLIZHEA LTI AZ b~y XI5 ENERTA)

a— L3y 7 BN C HitpSetContent()LAZL D HTTP $-— 3 AP, fFHEKNH 5 API OO LIidEk LT
T, A=Ay JEBIIHTTP 4 —R"F AT DRAE v 7 AL ET,

WS U T HTTP =R R DAR v I A ZEWERL L TLEI, = "E R PDEK G H551F
=Ny JEENONEE ) = N T MREVICTAXNERL Y £,
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LIRSS, B3RO AL LET,

{3 F 451

[net_cfg.c - v 72 vEEHE]
/

HTTP Content List

/
T_HTTP_FILE const content_list[] =

[net_cfg.c - net_setup() HTTP B—/\%4 X 4 #2&hER]
{AITEE}

gHTTP_EXT_CBK = hitpd_evt_callback;  /* ¥isREMEO—IL/\w U BER ¥/
gHTTP_FILE = (T_HTTP_FILE*)content_list;

/* Start HTTPd Task */
sta_tsk(ID_HTTPD_TSK1, 0);

{148}

[A—¥v—2Z]
ER httpd_evt_callback(T_HTTP_SERVER *http, const T_HTTP_FILE *fp, UB evt)
{
T_HTTP_HEADER *hdr = &http->hdr;
ER ercd;
ercd = E_OK;

switch (evt) {
case HTTPD_EXT_AUTH: FHTTP ZBEE(N—2 v 7) ¥/
if (hdr->auth) { I* RELERHY
{&8&}  /* {EIX Base64 D1=th. Ta— FUREHFITS ¥/
(&8} /F Ta—F& 2—Y& - RRT—FZWETE ¥
ercd=(OK== ZH{HF T v¥)?E_OK:E_OBY;
}
else { I* FREERRL Y/
I & A v tE—CHAO WWW-Authenticate ~v Z1ERL ¥/
HttpSetContent(http, "WWW-Authenticate: Basic ");
HttpSetContent(http, "realm=¥"Secret Zone¥"¥r¥n");
}
break;
case HTTPD_EXT_UHDR: [* ARG L~y TIEE
HttpSetContent(http, "X-Frame-Options: DENY¥r¥n");

{
{"I", "text/html", index_html1, sizeof(index_htmil1), NULL, 0},
{"/manage/", "text/html", manage_htmI2, sizeof(manage_htmI2), NULL, HTTPD_EXT_AUTH | HTTPD_EXT_UHDRY},
{"/sample.cgi", ", NULL, 0, sample_fnc, HTTPD_EXT_AUTH},
{"", NULL, NULL, O, NULL}
h

break;
}
return ercd;
}
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(]

JERREMER 22— ) o 7 BIEUTIR D & 2 7= L= B EiEn £ 4,
- http_server_set_extcbk() CULEE = — /L 3w 7 BIEU A B ER L T D,

s AT YU A RD ext A UANEEREL TND,

- ERIEM T VI Web 7T UYNLT 7 AT D,

BT, http//xxx xxx.xxx.xxx/ {27 78 A LG a—A Ny 7 BRI T, Z gk URL |
TIRA LSS T ANy 7 BRI E T,

RIZT—= Ny 7 BEBRNOREZ HTWEEd, 1T, a—A RNy ZERTIET 77 evt DfEZ R TLE
OILFEEIE GEREALEL, I A Z b ZALEE) 72O EHE L £,

77 7 evt X HTTP GRGEALEE (HTTPD _EXT AUTH) O34 . hdr->auth OfEA NULL LIS CRRGETF = » 7
DO ZITWE T, hdr->auth I27 7 7 HES L 7= Authorization ~v #fE2B A £4, HET a— K - fig
HrLCa—H%4 « XZAT =R, ATz A MEORY T = v 7 Z4TWVET,  (BASE64, MDS AP |T=—
P TSN LEETT) MBIRHLE OK, ZHLSMEIE OK ANV E RV EIZHEET D2 L 21 LET,

ROREDN BRI hdr-—>auth D72 NULL CTa— L Ny 7 BIEENE T, Z DA 1E. WWW-Authenticate -~
v AERERETHE oI LET, (~UITa—FET)

7T 7 evt INH AH Ao~y ZALEL (HTTPD EXT UHDR) DA, HTTP — "% 27 )3HET % HTTP ~
Y ARIBIMEE O~y ZEREMAGETEET, BIT2— R TR T T2~y FEREZLE L T ZE 0,

T ANLRALT Y E A T OHENENLERGE, 2SR T E30,
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HttpSetContent HTTPH—/\HIEEERDEES /Ny 7 7BED
(EHK]
ER ercd = HttpSetContent(T_HTTP_SERVER *http, const char *str);
[IRSA—=%]
T_HTTP_SERVER  *http HTTP H—/\—#lfH1E#R
const char *str BEET AXFII. NULLIEEETNHNYy 279 U7
(RYE]
ER ercd BEE/ANA M (20) FEFTIZS—a—F
(T5—3—F]
E_PAR REGINTA—ENEE ST,
(*httpASNULL)
[l

Z D API X HTTP Y — MG ROEE N 7 7 I FH B LE T, 2O APLITHEEEEH 2 —1
v 7B - CGLH a2 — Ny Z BN G DAFEFRH L TL 7230,

YEREEWEA a— N o 7 BBN THER T 53546, str O5802 NULL I8 € L 72V CTL 72 & vy, HTTP ¥ —
N=T 7V PREFVER L7 HTTP ~y X ONENR 7 V7 i, BERREIZZY £7,

HttpSetContentKpa #EIE/Nw T 7 IZHTTP Keep-Alive~y 5 {5
[&x]
ER HitpSetContentKpa(T_HTTP_SERVER *http);
(185 A—4]
T _HTTP_SERVER  *http HTTP H—/\—&I {5k
(RYE]
ER ercd BE/ANA M (20) FFTS—a—F
(T5—3—F]
E_PAR REGINTA—ENEE ST,
(*httpAHNULL)
[l

Z @ APLIE HTTP ¥ — SHIEIEHR O (G /N v 7 7 12 HTTP Keep-Alive D~ X {ER =5 LET, 2D
APLIE CGI Hl =y 7 BN G OB L T 72 S0,
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HitpSetContentCookie %{E/8y 77 1ZSet-Cookie~y & 15

[£K]
ER HttpSetContentCookie(T_HTTP_SERVER *http,
const char *name, const char *val, const char *opt)

(/85 A—%4]

T HTTP_SERVER ‘*http HTTP +—/\—&I#&E4R

const char *name Cookie 4 ¥

const char *val Cookie £ Fr D fiE

const char *opt BHEER/NNv 27 (XFLay)
[RYE]

ER ercd BER/ANA M (20) FlEFTZ—a—F
(T5—3—F]

E_PAR REGINZTA—FHEE ST,

(*http, *name, *val HSNULL)
[fwii ]

Z @ API 13 HTTP Y — NHHEBE#RDE(E N > 7 712 Set-Cookie ~» X EWEFT 5 LET, =D APl ITILIE
BEAa— Ny 7B - CGL A2 — Ny BN D OB L TS0,

Cookie D BIEFEE N ME 2 GA . 515D opt IZEMEZ UFFIEXTHE L T2 SV, opt (IZHRET 5 LT
FIx (Bt =1} OBXTHEL T EEn, BHRORBEEZIEET 2513 EI ey () TEMES
T EEA LTINS LET,
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HttpSendBuffer B/ Ny 77 NBEDEE
(Ex]
ER ercd = HttpSendBuffer(T_HTTP_SERVER *http, const char *str, UW len);
[IRSA—=%]
T_HTTP_SERVER  *http HTTP H—/\—&I#154R
const char *str EETENYT7
uw len EETEINVITE
(RYE]
ER ercd EE#®T (EOK) FrlFx5—a—F
(T5—3—F]
E_PAR REGNS A= BEES T,
(*httpASNULL)
(AR ]

Z @ API I HttpSetContent() TERK L 72 HTTP — FlHEEROIEXE Ny 7 7 DXE, BIORENNY 7 7
DOFEEZLET, 21 str I NULL Z35ET 5 & HITP — _"OEENR Y T 7 -T2 T —Z DOLIEE L E
T, ZTDOAPLIZCGI Fla— ANy ZJBEENODOARFOHE LT ZEW, UFNCERFZTLLET,

ERAHI
ER HttpSendResponse(T_HTTP_SERVER *http, char *str, int len, char *type)
{

A yE—TA~y ZEROIERL ¥
HttpSetContent(http, 0);

HttpSetContent(http, "HTTP/1.1 200 OK¥r¥n");
HttpSetContent(http, "Content-Type: ");
HttpSetContent(http, type);

HttpSetContent(http, "¥r¥n");
HttpSetContentLen(http, "Content-Length: ", len);
HttpSetContentKpa(http);

HttpSetContent(http, "¥r¥n");

A=Ay BERE EBENYT 7 RT18) OEE Y
HttpSendBuffer(http, str, len);

return E_OK;

[*HTTP H—/\ CGl Ha—L/ Ay o E% (B2 T) ¥
void user_cgi_callback (T_HTTP_SERVER *http)

{
VB contents[128];
net_strcpy(contents, "<html><body>¥r¥n");
net_strcat(contents, "<center>uNet CGl demo</center>¥r¥n");
net_strcat(contents, "</body></html>");
HttpSendResponse(http, contents, net_strlen(contents), "text/html");

}
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6.3.2 HTTP H—/—H% > )L

[ ATV DER */

const char index_html[] =

"<htmI>¥

<title> R-IN32 HTTP Server </title>¥
<body>¥

<h1>Hello World!</h1>¥

</body>¥

</html>";

[ ATy ) A SOFEiME

T HTTP_FILE const content list[] =

{
{"/", "text/html", index html, sizeof(index html), NULL},
{"", NULL, NULL, 0, NULL} /* #&¥g */

¥

/% HTTP & v ¥ a » OBth */

static T HTTP_SERVER http serverl;

void httpd tsk1(VP_INT exinf)

{

/* Initialize the content list global pointer */
gHTTP FILE = (T _HTTP_FILE*)content list;

memset((char* )&http_serverl, 0, sizeof(http_serverl));
http_serverl.SocketID =ID SOC HTTPI;

http_server(&http serverl);
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6.4 DNS 25472 bk

DNS 774 7> FNTIHXUDP V7w hEEHLET, UDP V7 >y MIKD K H /X7 A —F TIEKRT D H4E
NI ET,
ID Jaral R—k BA LTSk

bié
o
ME
o

ID_SOC_DNS UDP 0 5% 5%

(1) DNS¥ 547> MESR
typedef struct t_dns_client {

uw ipa; *DNS H—/NIP 7 FL R ¥
char *name; [* RR FBERE - SEBA)Y
uw *ipaddr; MIP7 RLR(ERE - SHBH) Y/
SID sid; /*DNS V4w k ID(UDP) */
UH code: * BRRRAAT *

uB dev_num; ¥ TINA RBEF ¥/

uB retry_cnt; ) rSAEE Y

}T_DNS_CLIENT;

Z OfEERIT dns_query ext() APLI ®5F[%c & L CfEH LE9, ipaname,ipaddr,sid IZXLTHEL T FIW, *
REDYA. E PAR ZiKHAIL 9, code TERF A 7 2IFETE £3, BB TIE FRLOERMOAFEEH
kE4, TNLSMIE NOSPT ZiH L £,

T3 AFK B (dev_num), U kT A [ (retry_ent) | IMLEIZIS U CTHREHEE T, U b T A BIEIIRIEERE
ONZIFY FIA LERA. U RTA1FE ZEXA LT U MREAERIIHRLHEZITVE T,

e DNSYU547>FRREREIME

#define RR_TYPE_A 1U IP7 KLREERBTS
#define RR_TYPE_PTR 12U RR EERET S
#define RR_TYPE_AAAA 28U IPv6 7 FLRAZWRBT S
(R, eForce $0 TCP/IP R 4 v 4 1 Net3/IPv6 HihE
ERYFET)

T _DNS_CLIENT::code (ZA % EFRME
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6.4.1 DNS ¥ 54 7> k API
dns_get_ipaddr IP7 FLRADEE
(EX]
ER ercd = dns_get_ipaddr(SID socid, UW dns_server, char *name, UW *ipaddr);
[(RF5A—%4]
SID socid UDPVY %y ~ID
uw dns_server DNSH—/I\—®DIP7 FL X
char *name KRR M4
uw *ipaddr BE35IP7 FLR
(RYE]
ER ercd EE#T (E.OK) F¥fIET>—a—F
(T5—3—F]
E_PAR RERINT A=A NBES T,
E_TMOUT DNSH—/I\—h S REHL
E_NOMEM AERYRE (Y bT—=9 /Ny T 7 DE)
E_OBJ KRR AN LIPT RLRERTELG
15 R £51
UW ip;
ER ercd;

UW dns_server = ip_aton(“192.168.11.1”);

dns_get_ipaddr(ID_SOC_DNS, dns_server, “TEST Server URL”, &ip);
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dns_get_name KRR FBDERG
(Ex]
ER ercd = dns_get_name(SID socid, UW dns_server, char *name, UW *ipaddr);
[IRSA—=%]
SID socid UDPVY /7 ~ID
uw dns_server DNSH—/I\—®DIP7 FL X
char *name MBI AR A
uw *ipaddr IP7 FLX
(RYE]
ER ercd EE#T (E.OK) F¥fIET5—a—F
(T5—3—F]
E_PAR RERNSTA—INBES =,
E_TMOUT DNSH—/I—MSEELHZL
E_NOMEM AERYRE (Y bT—=9 /Ny T 7 DE)
E_OBJ IP7 FLAMNBHRR R ERBTELGL
15 R £51
UW ip = ip_aton(“192.168.11.30");
ER ercd;

char host_name[256];
UW dns_server = ip_aton(“192.168.11.1");

dns_get_name(ID_SOC_DNS, dns_server, host_name, &ip);
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dns_query_ext ONSHYTUOHST
(Ex]
ER ercd = dns_query_ext(T_DNS_CLIENT *dc);
[IRSA—=%]
T_DNS_CLIENT *dc DNS%Y 4 7 > ME$R
(RYE]
ER ercd EE#T (E.OK) FfIET>—a—F
(T5—3—F]
E_PAR RERINTA—INBES =,
E_TMOUT DNSH—/N—MSHELH L
E_NOMEM AERYRE (Y bT—=9 /Ny T 7 DE)
E_OBJ IP7 FLADGLHRR FRERBTELL,
E_NOSPT YR— A ORRAIEE SN T,
[zt ]

dns_get_ipaddr(). dns_get_name()DFEREFLIRAR AP T3, /7 APLICHLART, HilTHET 57 M ZE 5
(de->dev_num)DFEE, B L OKIEED U k7 A (de->retry ent)SAJEEE 720D F LT,

15 FR A5
ER ercd;
T_DNS_CLIENT dc = {0}
char host_name[256];
UW dns_server = ip_aton("192.168.11.1");

dc.code = RR_TYPE_PTR;
dc.name = name;

dc.ipaddr =ip_aton("192.168.11.30");
dc.ipa = dns_server;

dc.sid =|D_SOC_DNS;

/ldc.dev_num =0;
/ldc.retry_cnt=1;

ercd = dns_query_ext(&dc);
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6.5 DHCP 7 547 > hhikhk

DHCP 7 74 7 > MREMIZ. BEfFO DHCP 7 A4 7 > MIx L, IP R ED Y V—RITHT 5 U — R RAE
PRELT, Znb0ERE (RENEW) | /% (RELEASE) . 84 (DECLINE) . Hi£#) (REBOOT) . %
72158 S (INFORM) e TE 2 X ORI TWET,

(1) DHCP 27 74 7~ ME#
typedef struct t_dhcp_client {

T _DHCP_CTL ctl I+ HEER Y/

uw ipaddr; FIP7ELR ¥

uw subnet; TRy hRY ¥

uw gateway; Tl v 2 |

uw dhcp; /* DHCP H—/A—F7 KL R *

uw dns[2]; *DNS 7 KLX *

uw lease; *DHCP 7 KLA®M ') —AHAME */

uw t1; *DHCP 7 FLRAMDY) — 2 —7 JLHAREY
uw t2; FDHCP 7 KLAMY /84 > FHIR */
uB macl[6]; FMAC7 FLZR ¥

UH dev_num; [* FTINA RBE *

uB state [*DHCP 2 24 7 > MIKEE ¥/

SID socid; [*UDP V4w  ID*

UB arpchk; FIPEBEFIvIHE Y
T_DHCP_UOPT *uopt; [*DHCP # 7% 3 VEIG/XS5 A —4 */
UB uopt_len; FDHCP # T2 3 VRGNS A —2 D% ¥/
UB retry_cnt; r) RSB Y

} T_DHCP_CLIENT ;

ZOREERIZIDHCP 7 747 > M APLOBIHE LTHEHT 52D T, AR MY R LR HFRIESERZ IR L
7=bOTY, BEIERE, T3 A% B L UDP Vo7 vy M IDIE2—% 77U r— g 0Ty M THH4ER
HYFEI, FETAHMEILDHCP 7 74T > b BB LTFE,

IP EET = v 7 M2 TARP_CHECK ON| Zi%E L7284, DHCP — N—/nb U — 2 X7 IPITK L
ACD #REA M L7 EEH T = v 7 2TV E T,

DHCP Y — =N LB DO T v a UERCR) Z UG L72WE . DHCP 47 a VUG NT A —X 2 fR7E
LEd, AT T 5 L. DHCP DISCOVER/REQUEST/INFORM # v 7— ¢ Parameter Request List (245 &
FTvara— RRBNESh, IREAyE—UNbiENA T v a COTSEERAET, FICAREREEIL0
FHRELTLEEN,

SHEASATRERER AT STV 1,24 34 b)), LT, 7 RLA oW Td,

JSBEIRIRIN O TGRSR DY T A %2479 ZENARETT, U b T A BElf(retry_cnt) A ARFEERF(0)Z 1T Y
FIAFIEITVET, BEIISCTHREL TSN,

ZOREERIZIIP T FLUARBRICRELZbDOZIP T FLAEFBECHLHEHLES, T2 T7 707
— g U CHIBME#R= DHCP 7 94 7 MREEAZEF 52 LT TXEHA,
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6. Ry rI—HF7T)Hr— 3>

e DHCPYUZA7 Y rAT—E2RAEEIE

#define DHCP_STS_INIT
#define DHCP_STS_INITREBOOT
#define DHCP_STS_REBOOTING
#define DHCP_STS_REQUESTING
#define DHCP_STS_BOUND
#define DHCP_STS_SELECTING
#define DHCP_STS_REBINDING
#define DHCP_STS_RENEWING

T DHCP CLIENT::state |2 A % &M

(2) DHCP Ef§4 7L 3 V1EH
typedef struct t_dhcp_uopt {

UB
UB
UB
UB
VP
} T_DHCP_UOPT:

code;
len;
ary;
flag;
val;

N o b WON -~ O

FDHCP A+ JFoarva—FK ¥
ATV EROYAXE Y
AT VEROE Y

* BERYB - KETST M

I* BREMERA R Y

Z OREERIL DHCP = =B EEDOA 7Y g ERETIGT 572D L E 3, code IZHUfF L7z
FTvarDa—FRES, len lCHEA T a Dl 1 Dbz O A X, ary ICHRA T2 g o OEEK,

flag \Z 3k 3% 7 T ZEOBRE,

FvarOREMETSLET,

Time Offset(2)

code; 2

len; 4

ary; 1

flag; DHCP_UOPT_BIN
val; INTBEHDKRA 24

val (ZfE & EERITHM T 2 e DL - Bz e EhiEE L £, LIFICH

Host Name(12) Log Server(7)

12 7

1 4

Ny IT7DHARX 1 - n (EHEEHE)
DHCP_UOPT_STR DHCP_UOPT_IPA

Ny IT7DRA VA UW B2 - BSIDRA 242

T_DHCP_CLIENT #§i&{& D DHCP A 7' a VHUfG /N7 A —Z |2 Z OREIEROEZ 57 L 72 %, dhep_bind(),
dhep_inform() W F NNz a— L LET, IWEA v E—TICHRA TV a UBREENTWDEHEIC val DR
A VB TICHBIHEA AN £, EESG CE 725413 flag (2 DHCP_UOPT STS SET B v MEMSVHF T,

RIZ T_DHCP_UOPT & R D EREDfEH T IEIZ SV CREiR 35,
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6.5.1 DHCP 2 54 7 > tiakhR API

dhcp_bind DHCP ') —R 15RO S
[(EX]
ER ercd = dhcp_bind(T_DHCP_CLIENT *dhcp);
(/185 A—4]
T_DHCP_CLIENT  *dhcp DHCPY 54 7 > MR
[RYE]
ER ercd EE#T (E.OK) F¥fIET>—a—F
(T5—3—F]
E_PAR * dhepHNULLF f= [Esocid WM R TE S L TULVA LY
E_NOMEM AEYFRE (RY FT—018y T 7 DHE)
E_OBJ Viry FOREHLTIE (V7 y FHRMER)
E_SYS BYBTHNEIPT FLADBDERR b EFEES
E_TMOUT DHCPH—/N\—m 5 DIGEIEE, FIz[EDHCPY—/N\—MFE LA,
(]

Z D APLIZHER D dhep_client( ) AP & [7]% OFERE 2 24k L 9,

B LEZIP 7 L 25N

DFRARNLEEHLTOARWONERIET 2121, 5123 DHCP 7 7 A 7 MEHRD

IPEBET = v 7 HMIZARP CHECK ON #RELE T, ZOL &P 7 RLAOEENKRH I NIZHA.
DHCP #—/3—{Z DHCP _DECLINE X vt —Y %5 L. APIIZ E SYS ZiKHAI L £,
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dhcp_renew DHCP!) —X RO A s EAFE R
(Ex]
ER ercd = dhcp_renew(T_DHCP_CLIENT *dhcp);
[IRSA—=%]
T_DHCP_CLIENT *dhcp DHCPY 54 7 v MEHR
(RYE]
ER ercd EE#T (E.OK) FfIET>—a—F
(T5—3—F]
E_PAR * dhcpANULL E 7= [Esocid ASHEE S TLVE LY
E_NOMEM AERYRE (Y bT—=9 /Ny T 7 DE)
E_OBJ RIEXDHCPY 54 7 ¥ MEHR, £1IXDHCPHY—/N—HEREEF LT,
E_SYS BYBTHNEIPT FLALBDERR kb EFEE.
E_TMOUT DHCPH—/N\—M 5 DIGEHIEE, FI=(IDHCPHY—/N\—MFZE L ALY,
[ ]

Z® APLIZDHCP H—_—MnoHf5 L2 IP 7 RUAOFMIR A LR UE T, 51#021% dhep_bind() THR
HL/ZDHCP 7 747~ MEREZIREL 7,

B 2O APLIE T1 RERIFGREFCFEO LT R &V, (T1 RFERERTCHREIZH D 8 A) AT
A =wREZATHIE AL CT ) r—a o CEHEILET,

HEELZIP T RUABMIORA M EEHEL TORWNERIET 2121, 5150 DHCP 7 74 7 MEHO
IP T = v 7 HHIZ ARP. CHECK ON Zi%E L E 9, ZDOL X IP 7 L AOEMENPHRIH S %A .
DHCP #—/3—{Z DHCP DECLINE %X vt —Y %5 L. APLIZ E SYS ZiKHAI L £,

RENEW H¥RED A T E 4, R-IN32M3 TCP/IP A ¥ v 7 S EEZF CIZ L7Z2WEE. KRAPIOT —%
leid L7=%%. dhep_rebind)% = —/L T 5 X 29I L TLEE,
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dhcp_rebind ) —RIEROBEY B THE
(]
ER ercd = dhcp_rebind(T_DHCP_CLIENT *dhcp);
(/85 A—=4]
T_DHCP_CLIENT  *dhcp DHCPY 54 7 > h&$R
[RY1E]
ER ercd EE#T (E.OK) FfIET>—a—F
(T5—3—F]
E_PAR * dhep AYNULL FE7zId socid HEE S TULVELY
E_NOMEM AEYFRRE (Ry b=y T 7 DHE)
E_OBJ RIEHDHCPY 54 7 > MMER, F1z[EDHCPH—/I—HMEREZERF LT,
E_SYS BYBTHNEIPT FLALBDERR kb EFEE.
E_TMOUT DHCPH—/N\—M 5 DIGEHIEE, FI=(IDHCPHY—/N\—MFZE L ALY,
(]

Z D APLIZDHCP H— =B EE L IP 7 FLADOEE Y Y TE2HFEL £, 512121 dhep_bind) T
B L7=DHCP 7 74 7 MERERELET,

HHE Z O APLIT T2 FEIREZ ICFEFOH L TR W, ALY A =0 F 27l AR LT 7Y 7r—
va UCEHHIILE T,

HEELZIP T RUABMEORA M EEHEL TORWNERIET 221X, 5150 DHCP 7 74 7 > MEHO
IP T = v 7 HHIZ ARP. CHECK ON Zi%E L E 9, ZDOL X IP 7 L AOEMENPHRIH S %A .
DHCP #—/3—{Z DHCP _DECLINE X vt —Y %5 L, APIIZ E SYS ZiKHEI L £,
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dhcp_reboot DHCPY 54 7> FOBES
(Ex]
ER ercd = dhcp_reboot(T_DHCP_CLIENT *dhcp);
[IRSA—=%]
T_DHCP_CLIENT *dhcp DHCPY 54 7 v MEHR
(RYE]
ER ercd EE#T (E.OK) FfIET>—a—F
(T5—3—F]
E_PAR * dhep AYNULL FE7zI4 socid HMEE S TULVAELY
FRIIBEFATS7 FLAHEL,
E_NOMEM AERYRE (Y bT—=9 /Ny T 7 DE)
E_OBJ FRIEHDHCPY 54 7 > MMEHR, FI=[EDHCPY —N—MERZIEF L1,
E_SYS BYLTENIIPT FLRAADARR  EFRAS
E_TMOUT DHCPH—/N\—M 5 DIGEIEE, FI=(IDHCPHY—/N\—MFZE LG,
[

ZOAPLITZYZ AT 2 FBRLREHER L CWZIP Y Y —AZFHMEAT 554, TOIEYS% DHCP H—X
—\ZHER T DO LET, 728 2IFIRIEH O LAN A v &% 7 = — ZARFOEMEAL L7254 ° LAN &7 —
TNERETHL LR L, ZORIBTRICR Yy hT—Z 2B L TO D RENENG ST, T E T
LTCW=1IP Y Y —A% DHCP V— _—{ZEmL £,

51%%121% dhep_bind) THUS L7 DHCP 7 7 A 7 MEHEZRE L £7°,

Z @ API IZ REQUEST A vt —Vik(E# ACK 225 C& 0o 76, b L<IL DHCPNAK #%f5 L7
Beirzs—LLET,

HEHLZIP 7 RUARMUOAR A N EBEBE L T RWDEREET 5121E, 5130 DHCP 7 7 A 7 > MEFHO
IP T = v 7 HHEIZ ARP. CHECK ON Z%E L E T, ZDOL X IP 7 L AOEMEN R S -%A .
DHCP #—/3—{Z DHCP _DECLINE X vt —Y %5 L. APLIZ E SYS #iHEI L £,
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dhcp_release DHCP ') — R 1E$R DRI
(Ex]
ER ercd = dhcp_release(T_DHCP_CLIENT *dhcp);
[IRSA—=%]
T_DHCP_CLIENT  *dhcp DHCPY 54 7 v MEHR
(RYE]
ER ercd EE#T (E.OK) FfIET>—a—F
(T5—3—F]
E_PAR * dhep AYNULL FE7zId socid HEE S TULVELY
E_NOMEM AERYRE (Y bT—=9 /Ny T 7 DE)
E_OBJ RIEXDHCPY 54 7 > MMER.
E_TMOUT DHCPRELEASEX vt — U ER A LT K,
[

ZDOAPIIEDHCP — =B BWELZIP 7 RLAZHER L o412, DHCP H— "—|2 ) YV —
A DR wE L E T,

51451213 dhep _bind() CHUS L 7= DHCP fE# 2 45E L £ 9,

dhcp_inform DHCP# 7L 3 v B
(EHK]
ER ercd = dhcp_inform(T_DHCP_CLIENT *dhcp);
[R5 A—%4]
T_DHCP_CLIENT  *dhcp DHCPY 54 7 v MEHR
(RY1E]
ER ercd EE#T (E.OK) F¥fIET5—a—F
(T5—3—F]
E_PAR * dhep AYNULL FE7zId socid HEE S TULVAELY
FEFBEMNAT ST FLADEL,
E_NOMEM AERYRE (Y bT—=9 /Ny T 7 DE)
E_OBJ KRR MZIP7 RLADERE SN TULVELY,
E_TMOUT DHCPH—/N\—M 5 DIEEIEE, FI=IEDHCPHY—/N—MEFE LG,
[zt ]

Z @D APL{ZDHCP #— =05 IP 7 RV ADUSNADIEREZTEG L ET, & TP 7 U AZRTE
L. DNS — =D 7 KL AZ DHCP — =" H &G LW SITEHR L £,
BBt DHCP 7 AT v MEBIZIFA L Z T2 —ADTNA AF LIy NIDOLEZELET,
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6.5.2 DHCP ¥ 54 7 > kR {ERHI

15 R £51

ER ercd;

T_DHCP_CLIENT dhcp;
T_DHCP_UOPT dhcp_uopt[3];
INT  uo_i4;

UINT uo_u4;

VB uo_buf[64];

/* T_DHCP_UOPT #&iE{ADRTE */
net_memset(&dhcp_uopt[0], 0, sizeof(dhcp_uopt));

[* Time offset(2), Host Name(12), Log Server(7) */
SET_DHCP_UOPT_BIN4(dhcp_uopt[0], 2, &uo_i4);
SET_DHCP_UOPT_STR (dhcp_uopt[1], 12, uo_buf, sizeof(uo_buf));
SET_DHCP_UOPTS_IPA(dhcp_uopt[2], 7, uo_u4, sizeof(uo_u4));
/* {T_DHCP_CLIENT & AR D& FERTE) */

dhcp.uopt = dhcp_uopt;

dhcp.uopt_len = 3;

[*{... T_DHCP_CLIENT & A DEE ..}/
ercd = dhcp_bind(&dhcp);
if (E_OK == ercd) {
for (ercd = 0; ercd < sizeof(dhcp_uopt); ++ercd) {
if (dhcp_uopt[ercd].flag & DHCP_UOPT_STS_SET) {
AT URERLEETS Y
/* dhep_uoptlercd].val D7RA > 2 IZ{EMNA S ¥/

Y — AR

FeHITIX TimeOffset(2), HostName(12), LogServer(7)DA 7Y a VST 25 X ) IR EEITo T\ E
T, WEOMHE LD~ a2 L Cu\WEd, T DHCP UOPT #&EROER L i3Iz, &5t ~7 v a v
DIEZ RGNS DEBDVEIZRD Z EITEREL T ZE W, [FHEHO DHCP 7 7147~ AP (Z 2T
I% dhep_bind()) ZFATHRICEIG LI2A 7 a v OED ERRABICKm S E T,
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e T _DHCP_UOPT EXHIH - KET S/ EEE

[*A—H—REME */

#define DHCP_UOPT_STR 0x80 AT avEXFIRRK
#define DHCP_UOPT _IPA 0x40 7 aviE7 FLARR
#define DHCP_UOPT_BIN 0x20 AT aviEng+ Ik
[F A——SHR{E ¥/

#define DHCP_UOPT_STS_SET 0x01 TTLavDENEESNT

@

T _DHCP_UOPT::flag IZ A % &5

e T_DHCP_UOPT ®%R~% 0O

AT ORGENERDEER

SET_DHCP_UOPT_BIN1(_uopt_, code_, pval_) 134 FDINALFUH
SET_DHCP_UOPT_BIN2(_uopt_,_code_,_pval_) 2314 bDNALFH
SET_DHCP_UOPT_BIN4(_uopt_,_code_,_pval_) 484 bDIAF ) A
SET_DHCP_UOPT _IPA(_uopt_,_code_, pval ) 7 FLRH
SET_DHCP_UOPT_STR( uopt_, code , pval_, len ) X=F5IH

FAToa v ORBENERDEER Y/

SET_DHCP_UOPTS_BIN1(_uopt_, code , pval_, len_ ) 1181 bDINAF A
SET_DHCP_UOPTS_BIN2(_uopt_, code_, pval_, len_) 28 FDINAFUH
SET_DHCP_UOPTS_BIN4(_uopt_, code_, pval_, len_) 484 LA F B
SET_DHCP_UOPTS_IPA(_uopt_, code , pval_, len ) 7 FLRH

T DHCP UOPT #EADE AR ET D120 DM~ 7 n, ~7 noj¥kicizzhnth
_uopt_: T DHCP_UOPT #&EARDEMR, code : A7 ara— K,

_pval_: ATV a VEOKEINEEARA & len_ : BUfFRIREZAREEFREL (pval D EFEE)
ERELET,
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6.6 Ping 2 247>k

Ping 7 74 7 ¥ MIMEEOSEIZ LT, ICMP =2 —ZREZ%XEFELET, HEENDZa—IGERNHI
IXIP T RLATOBENRARETHL Z ENbnD £7,

(1) PING 7 74 7 > il MG
typedef struct t_ping_client {

SID sid; [*ICMP Vv ID*

uw ipa; * BBEIP7ZEFLR ¥

T™O tmo; I EEFBREALT IR (ms) ¥
UH devnum; [* FINA RBE ¥/

UH len; Ty bHARX L) Y

} T_PING_CLIENT ;
OSSR E R E R Ay RLTPING 72 947 ~ APLDOB| ¥ E LTELET,
W, Ping 7 747 > MIICMP V7 > M &M L TEZEEITVET,

WD X 912 cre soc TV 7w FEERLTLTEIV, A= EZIZ0ICLET, fERLTEY > FOID %
&R T _PING_CLIENT O sid IZfRA L TL 72 &0,

ICMP V7 MMERL

T_NODE node;

node .num =1; 2y bIT—=0DTINA RES ¥/
node .ipa = INADDR_ANY;

node .port = 0; /* Port should 0 for ICMP */

node .ver =IP_VER4;
sid = soc_cre(IP_PROTO_ICMP, & node);
if (sid <= 0) {

return E_NOMEM,;
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6.6.1 Ping 7 247> k API
ping_client *=
[(EX]
ER ping_client(T_PING_CLIENT *ping_client);
(/185 A—4]
T _PING_CLIENT *ping_client pingi#EE R
[RY1E]
ER ercd EERT (E.OK) Ff=lEXT5—a—F
(T5—3—F]
E_PAR REGINTA—EINBE ST,
E_TMOUT T FURBRRRER, FREDNDDISEEL,
E_NOMEM AEYFRRE (Ry b=y T 7 DHE)
E_OBJ ZTOMDIS—
[fwii ]

SESED TP 7 R L A~ ping #3165 L E T, RBEEITEEL DIRENIKD ETrRLETET, £/o, #EE
DOISENENGEIIZ A 527 7 b (E TMOUT) D=7 —%iKL %7,
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6.7 SNTP 22472k

SNTP 7 A4 7> MEINTP X7y FEFHA LTy MU —7 EOEHHY—/ 3 — (NTP —/3—) /5 NTP
ezl (1900/1/1 e S e L= 2B L £,

(1) SNTP 7 7 4 7 MlEI1E &
typedef struct t_sntp_client {

SID sid; * )y ~ID*

uw ipa; *SNTP H—/I\—IPF7 KL X */

T™MO tmo; *RALTREERE Y

UH devnum; [* TINA REE ¥/

UH port; * R—+BE Y

uB ipv; FIP/IN—23 > ¥

uB stt; [* Z{ET—4 Stratum 7 4« —JL K{& */

} T_SNTP_CLIENT ;

OB KRICHEREREEZY FLTSNTP 72 547> F APL DBk é LTELET,

o TNAREE

TNAZFEGIIESNTP 7 A7 FTHMT LRy hU—20 TS 2REELET, 0 2 ELS
BET 7NV bOXRy N =7 T AL ABMERSNET, (BFIT0OxEy FLTIZEN, )

e SNTPH—N—IP7KLZX
BEGE S SNTP — X—D [P 7 L ZAZFEL T E N,

o HBALTYEE
SNTP % — =ML DIEE Ty NS 5T DX A LT U MO EZEEL T E I,

e KR—F+ES
SNTP H— —DHEf AR — NEEEEFETHRICHEELE T, @FEIT02ZANTIZE 0,

o IP/N—T3Y

PAR—V g wEELET,

o FZET—4A Stratum 7 4 —JL K{E

sntp_client)N EF & T L7286, ZE7 —# O Stratum 7 4 —/V ROERAY £7,

Stratum 7 4 —/L RIZ#H 0~15 OfEE 72 0 | 0 1ZFFZIFERIS or FEZ] Y — AR 1 ~IXHREEFORSfE L~ v
ER0FET, (13— MERE)  IE LWEEZISSE £ T Stratum 7« —/L ROEN 0 L2 D —_"—RNH 5
By ZOETHREL T EEN,
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6.7.1 SNTP 7547 > b API
sntp_client NTPEFZI D ER1G
(EX]
ER ercd = sntp_client(T_SNTP_CLIENT *sntp_client, UW *sec, UW *fra);
[(RF5A—%4]
T _SNTP_CLIENT *sntp_client SNTPY 54 7> MER
uw *sec NTPEsZI (Fh20)
uw *fra NTPEFZI (Fhim#k)
(RY1E]
ER ercd EE#®T (EOK) FfrlFx5—a—F
(T5—a—F]
E_PAR REGNT A= BEEES T,
E_TMOUT T FURBERRER, FEEDNDDISEEL,
E_NOMEM AEYFRE (RY FT—018y T 7 DHE)
E_OBJ FIEZESNTPY 54 7 MER.
[zt ]

Z O APLIZB B TRE L= SNTP #-— " —75 NTP Bzl 2 Bifs L £ 3, SNTP H— X—DREIZIL. [Pv4
T RLALER—FEFEHRELTFEW, SNTPZ 747 FTIXUDP Vo v &R LET, FHARER
Yy NID ZFIICHETE L TRV,

IEHFICNTP B 2 G CTE-GAIXE OK ZEH L ET, 2D L Z55D sec & fra 21X NTP K43 A D
F97, NTP EEZNE 1900/1/1 LA L LTV D72, UTCIST)X Unix FEZI~DE BT Lt CTHET D4
ERH Y FT,

152 A1

T_SNTP_CLIENT sc ={0};
UW sec, fra;
ER ercd;

sc.sid = ID_SOC_SNTPC;
ercd = sntp_client(&sc, &sec, &fra);
if (ercd == E_OK) {

/* UnixTime ZE# */

sec -= 2208988800;

) RBEOBREKRE Y
fra = ((fra >> 16) * 1000) >> 16;
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6.8 String 54 735 1)
TCP/IP A X v 7 Tl a /3 FITRIF L7220 K D String ROEHET 4 7T ) 2k LES, xv hU—7
TV = a TR IS ORI A S TE T,

net_atoi XFF FintE O HIEE iR
[£xX]
int net_atoi(const char *str);
[INFA—=4]
const char *str XEXFI
[RY1E]
int TitE R
[

str {2 Ko THR SN2 LFFNDIX L O DSy % int BEHUI AW L £, BWMARRGEIT0ZELE
‘é—o

net_atol XF5 ZFlong®E! D HUEZE #2
(EX]
long net_atol(const char *str);
[IRSA—=%]
const char *str RESER]
(RYE]
Long TER
[

str iZ L > THREIND XFHNDOIX OOy % long BEEFC A L E T, BERARELGEIZ00EZELE
R
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net_itoa intB DB % SCFHIE R
(EHK]
char” net_itoa(int num, char *str, int base);
[IRSA—=%]
int num XHRHE
char *str THMERXFS
int base TIREL
(RYE]
char * TMERXFS
[fsi]

FEEREC T4 77V TY, num (2L > TH/RINDEMEE base DIEEL CTIUFINCEHR L, fERE strB &
R EIZE L £9,

net_strncasecmp XFHIDLE(ERF - INXFRE—R)
[&x]
int net_strncasecmp(const char *str1, const char *str2, SIZE len);
(185 A—4]
const char *str1 L85
const char *str2 HEXXF 512
SIZE len B FE R
(RYE]
int LB R
(]

W a— RCHEE LR, strl=str2 725 0 2 L F97, strl >str2 72 HIEDOfHE, strl <str2 72 HADfE%E
BLUFET, TS 72030 T 0O CFEH ORI Y 25 < £ THRESRRITR Y £7,
AREE CIIETORILT « /NLTFERER—RLET,
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net_strcmp XF 5|0
(EHK]
int net_strcmp(const char *str1, const char *str2);
[IRSA—=%]
const char *str1 b s F 51
const char *str2 B X512
(RYE]
int tEEfE R
[
FA— RTHE L7 R, strl =str2 725 0 23K L E 97, strl > str2 72 HIEDfE, strl <str2 72 5RADEE
KLUET,

WP DILFFI ORI Y 25 < E THRBIRIZARY 7,

net_strncmp XFND e
(EHK]
int net_strncmp(const char *str1, const char *str2, SIZE len);
[R5 A—%4]
const char *str1 EeE s F 51
const char *str2 EeB SO 512
SIZE len LB F
(RY1E]
int LB R
[fit]

W a— RCHEE L7/ R, stri==str2 725 0 2K L £ 77, stri>str2 72 HIEDfE, stri<str2 72 58 O % K
L9, TS E 20 TR0 SCFH ORI 0 35 < £ THR-BRIRIZR Y 3,

R18UZ0079JJ0100 Rev.1.00 RENESAS Page 180 of 211
2021.8.31



R-IN32M4-CL3 1) —X TCP/IP R % v 7 #& 6. *Y bT—U T T lr—3>

net_strcpy XF5naE—

(EHK]
char* net_strcpy(char *str1, const char *str2);
(N5 A—=4]
char *str1 AE—%XFIOT FLR
const char *str2 JE—RXFIDT7 FLX
(RYE]
char* QAE—EXFIDT FLR

[z )
o B30 str2 &S (NULL) £ T strl il B — L ¥,

net_strlen XFIROIRGE

€

SIZE net_strlen(const char *str);
[IRSA—=%]

char *str XF3
(RY1E]

SIZE XFI&

[ 5]
str OF&SE (NULL) £ TCOXFHERELET, NULLIZE LR
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net_strncat XF 5 D EHE

(]
char* net_strncat(char *str1, const char *str2, SIZE len);

(N5 A—=4]
char *str1 ERAXFIDOT FLR
const char *str2 ERAXFIOT FLR
SIZE len EREXTH

[RY1E]
char* EREXFIOT FLX

(]

HEAESE U strl OF&u (NULL) ZBHAAAIE & LT str2 OEESCFH Y -1k E CEar—LET,

net_strcat XF 5 D EHE

[&x]
char* net_strcat(char *str1, const char *str2);

[R5 A—=4]
char *str1 EREXFIOT FLR
const char *str2 EHAXFIOT FLA

[RY1E]
char * EREAXFIDT FLR

[

AL JESCFF strl OFKUHNULL) % BAAAIE & L C str2 O E Chav—LE 7,
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net_strchr XFDREK
(EHK]
char* net_strchr(const char *str, int ch);
(N5 A—=4]
const char *str BRERNZ XTSI
int ch BEXF
(RYE]
char * BEMEXFIDREXFNENST FL X
(]

RSB G2 T8 str DYEHED B &M (NULL) (ZHZESCF ch WFEET 2B L9, MBUFENFET D
AT ORIET FL A%, FELRWEAIEINULL 2RV EICR L £,

net_strstr XFFDRE

[&x]
char* net_strstr(const char *str1, const char *str2);
[R5 A—=4]
const char *str1 BRI R XFF
const char *str2 BREFEXF
(RY{E]
char * BREMRXFINDREXFINENST LR

[fi#gi]
FRERRE R SCTH strl DHEEED S &S (NULL) (SRR SCTFH str2 DMFAET DB L ET, B CTFHINATF
ETHHEAIXLTDORIET FLAZE, (FELBRWEAIEINULL 2RV EICR L £,
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net_strcasestr XFINDHRE BERXF - IMNXFR—R
[£x]
char* net_strcasestr(const char *str1, const char *str2);
[R5 A=4]
const char *str1 BB R XFF
const char *str2 BT
[RYE]
char* BEAEXFIDREXFIHNENSGT FLX
[z ]

RSB RTG2 T4 strl DYEEAD B #&E (NULL) (2SR SCFH str2 DMFEET DR LE 4, BB SCTIINF
ETHHEAIXLTDORIET FLAZE, (FELBRWEAIEINULL 2 RV EICGR L £,
AR CIIEFOKRLTF « /INCFZFE L £,

net_strncpy XF5OnXFaE—
(]
char” net_strncpy(char *str1, const char *str2, SIZE len);
(N5 A—=4]
char *str1 AE—%XFIDT FLR
const char *str2 JE—TXFIDT7 FLR
SIZE len I E—3FH
[RY1E]
char * JE—%XFIDT FLXR
[

I B e TS str2 OF&E (NULL) 6 U< id len(2 B —CFH)F Tstrl [ —LE T,

len 23 str2 DEI X D/PNEWVEAR, len XTFELPa b — N2 strl @D lent+1 XF B I SCFIEAIN &
nNEEA,

len 78 str2 DE S LV REXWIGE, str2 Of&ELIED SCFFH]IL len DK & F TNULL THOH L ET,
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7. HUTINEFESI=Fa—F)TIL
ARFETIL, TCP/IP A X v 7 ZEMRL CTWB T AU r—ya o PV aEER LT, 7 u s 7 5O EHER
PITUWET,

71 B UTILDEGHA

Project 7 4 L7 F U LLF® uNet3_sample ZfEH LET, ZOH T N%aflioT, HITP r— =% L
7w 7T AOBEHREITVET,

e Web —/3—
V=777 7Y LED O AR % 100msec B TEH I HF 9,

P TN EENDE T 7ANVDO—ET 23 T 4127 b ET7 7 A% 2B LT &V, TCP/IP
AH 71X, RIAR)/ I ML= T7—R, Z2HAELTHEHL T IV,

7.2  \— Kz 7iEE

R-IN32M4-CL3 iR — RO A —H v bAR—MI., FTROL IR —PFOITHERELTLIETEN
(DDR_ETH_CFG.h ® USE_ETHSW E#A “0” oL %) ,

PC
UsSB
AN
(4)
AC-DC adapter (2) usB
Input : AC 100 - 240V cable
Output : DC 5V - 3A
Debugger =

(1)

®
= Ethernet
= cable
—
=3 Ethernet
port
7.1 YTINTOTS LETHEOA—Y Ry bAR— bEREG
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7.3 R—FIP7 FLRAEE

TCP/IP 7’'a NV AZ w7 DIP 7 RUAREILIZ, EEIPT NLAZEISHAL DHCP 2 ha—F|Z

o FEHBEED2ODF T arRNH 0 E9,

7.3.1 EEIP7 KLA{FEAE
UTFOFIETHREL T I,

(1) net_sample.cN® “DHCP ENA” EFx “07 1T E,

(2) net cfg.cNOH—"—F >y hT—27 7 RLAFELE, M7.2 O LI ITHE,

Define Local IP Address

T_NET_ADR gNET_ADR[] ={
{
0x0, [* Reserved */
0x0, [* Reserved */
0xC0A80164, /*IP address (192.168. 1.100) */
0xCOA80101, [* Gateway (192.168. 1. 1)*
OxFFFFFFOO, [* Subnet mask (255.255.255. 0) */

7.2 IP7 FLADEEH (P 7 FLXA 192.168.1.100 DIHE)

(3) HostPCHOT KL AZR-IN2R—RKEF U RAA NIRELTLZEN,  GEEFIEOFEMIZONT

FREHBZRITZS W, )

BEB
TRy h~v A2 1 255.255255.0
PCIPT KL X : 192.168.1.101

(4) KOFi(7.3.2 DHCPHERESRE FHIF) & A% > 7,
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£E : Host PCOIP 7 N L ZZEH 15

Ry PU—IRET 2L,
Windows7 Tld. Control panel->Network and Sharing Center->Change adapter settings.
i e |

@ . | @ <« Met. » NetworkC.. » - Search Metwonk Connections yel

Eile  Edit  iew Tools Advanced Help

Organize = Disable this network device = ﬁ: ~ [ '@'
: Local Area Connection l: Local Area Connection 2
| X . N
“==  Unidentified network = Disabled
W7 TwinCAT-Intel PCIEthernet Adap... @ Cisco Systerns VPN Adapter for ...

L—'. Wireless Metwork Connection
TSP L renesazam.com
s{m Intel(R) Centrino(R) Advanced-M ..,

litern selected

s BN TR EZ TV v (b LLIFAZ Y v7) L7 a7 ¢ &R,

r——
Genaral

Connection

1Pv4 Connectivity: Mo Internet access
1PvE Connectivity: Ho network access
Media State: Enabled
Duration: 02:21:20
Speed: 100.0 Mbps

Activity
SEnt L! - Received
=
Bytes: 1,35 | 88,138
[ Eiproperties | [ Ejosable | [ Diagnose |

Closs

« TCP/IPv4 Z IR L, 7o X7 4 RZ T,

Networking | Sharing

Connect uging:

8F TwinCAT-Intel PCI Ethermet Adapter (Gigabit)

This connection uzes the fallowing items:

& Clignt for Microsoft Natwarks
gDetelministic Metwork Enhancer

SQDS Packet Scheduler

gFile and Printer Sharing far Microsoft Metwarks
i TwinCAT Ethermet Pratocol

Install... Uninstall

D ezcription

Tranzmizszion Control Protocol/Intermet Pratacol. The default
wide area network protocal that provides communication
across diverse interconnected networks.

] ’ Cancel
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IP7 FL A% 192.168.1.101 |ZF%E. V7 1 v b~ AZ % 255.255.255.0 I[Z5% Ts
4 (TCP/IPv4) Properties

General

‘You can get IP settings assigned automatically if vour nebwork supports
this capability, Otherwise, you need to ask vour network administrator
for the appropriate IP settings.

() ©bkain an IP address automatically

(@ Use the Following IP address:i

IP address: 192 . 165 .
Subnet mask: 255 , 255 .

Default gateway:

Obtain DS server address automatically
(@ Use the Following DNS server addresses:

Preferred DNS server:

Alkernate DMS server:

[]validate settings upon exit

[ Ok ][ Cancel l

ui'@ﬁ—o

7.3.2 DHCP #¢#e{s AR

DHCP 7 A 7 v b &AM LT2EE1E, DHCP Z AW TCHEMIZIP 7 KL ARSI ET, /2. 2
DA DHCP o UDP YV 7 v b 2B EIRISEBIME N E T,
PLFOFRIRTHRELTLIEIN,

(1) net sample.cN® “DHCP_ENA” EF#% “17 1T
(2) LANT—7 V& A —H %y hAR— M HTER,
(3) LAN/» —7 /L% PCITHifi

E

e

F RO EWARM AR (32KB Y1 X#HIR) DiFE, o FuFadzy iy XHRICKY
AVURAILTELOATEEMESAHY ET .
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7. 5T EFE-=-Fa—rYTIL

7.4
7.41

BN{ERERR
Web H—/3—
ZOHITIE, B TIAT U — 3 “uNet3 _sample” ZEH L ET,

LIFOFNAZ Fhi LTS IZE0y,

1. 7urorkar X, Fyrue—KL, 77V r—a v &2FET

2. PC (UTF7AT ) TAUVE—Fy hmJ AT —7 %EH)

3. URLY 4 —/V FIZ, http://192.168.1.100

1]

(% L <IZ http://192.168.1.100:80 %) XiE

Rl T7aedl2l vE2FETTH2 LT, K73 OXHITRIN32 7 HIEE STz Web R—U N\ ER T
I3, L LEEICHIERH A LD ThiLE, IAR TOTFar 535D AX— FDOFEL, TLA7RA 2k
WZEDZA LT T M ERENDDRMERZITo T EN,

[ 192.168.1.100

x S

& O @ A tFIUFHEELL | 192.168.1.100

% o= @ 8

R-IN32M4 Network Sample Application

LED Blinker||.

10 LED
S— in 100 msec | |l |
Ping Remote Address
[192.168.1.1 | || PING]
Request (IPv4)
Network SNTP Server
. [133.243238.243| || SNTP|
Time (IPv4)
Host Name |japan.renesas.co|
Resolver DNS Server [ DNS |
[8.8.44 |
(IPv4)

Powered by eForce Co.,Ltd.

X 7.3

YUITNT TN r—2 a VOETHRHE (HTTP H—/N—#EE)
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7. 5T EFE-=-Fa—rYTIL

742 MAC O > kB—5 &

ZOFEITIE, T T Y r— 9 “aNet3 mac” EHH L E T,

LIFOFMEZ FEfE LT 2SN,

L Far I hhar M, Fora— R, 7Y A — g vk ELT,
2. VUTHary—iAmnbavwr REANLTMAC 2v ha—J 28{ESH 5,
a2 ROANIZUSB U TAAR— 28k L.

3. AV NEATIC TEMEMRS,

—IF YT NEiEHE,

R e " EETTHIET, F—IF ANV T REDFARNIP T RLADOMZE., PHY ODEF— K

DEFEMTZET,

K —3 T T NDORIE

REF 727V v 7 Ly YT IVR— FEER,

“i Tera Term - [disconnected] VT
Terminal...
Window...
Font...
Keyboard...
Serial port... I]\\)

Proxy...
S5H...

SSH Forwarding...

TCP/IP...
General...

Save setup...
Restore setup...
Setup directory...

Load key map...

SSH Authentication...

S5H KeyGenerator..

Additional settings...

File Edit Control Window Help

= o |

TRLOM Y RIE,

(R— FREIL, BHENDOPCITKIELET, )

Tera Term: Serial port setup

==

| Cancel ‘

Transmit delay

0 msec/char

Port: |W
Baud rate: 115200
Data: |8 pit

Parity: |none

Stop: |T
Flow control: |none

0

| Help ‘

msec/line

RIS D LT e T R S E T,

R-1M32 2l
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A EELR 2~ 2 R DH

ip :RAFDIPT RLRAEMAC T FLAEETR,

phy :PHY DEF— RRAE—R, Ta7 by /A F—btprIvz—a NEEE,

view :PHY OF— F(AE— K, Ta7 by 7 A VU 7RE 4A— bRz —1 3 )RR,
mac :MAC 7 RLADZET 4 V&) o T HEINIZEHRE,

rx : {57 5 Bthernet 7 L — A% X T INT 25 X9 ITETE - kR,

tx : fEE®D Ethernet 7 L — A & 1%(E,

? L avr FO—EERR,

X 7.4 A FAO—3DETHEEHB (p)

75 3V bO—SOETHEEBR (phy.view)

* Duplex? HALF(0)/FULL(1) — @ FXIZHOVWTOEHE,
FULL & "8ilfE] RO ICEEN TE 5 5
HALF [P 8Ei@(E ) FRFICHEAFIC LEEATE 9, Y10 B TRAIZE]
« Speed? — B{FHEIZOWVWTOZLEHE, (mbps HAL)
- Auto nego? NO(0)/YES(l) — A —hxrIvx=— 3 UEREOUIV Hx,
(PEfgilie | il 70 3 E CHlfE 2975 L 5 BEAIZERE T H1RE)
- PHY channel? 12 — £— ROZEHEZ(TIMNGER— FOB) Y Ex,
PHY channel 1 = PHY port0
PHY channne 2 = PHY portl

w179 55

I
Y

jalll
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§]] 91 0
00 40 54 00 0

7.6 Fr—F OFETHIRME (rx) ¥R-IN32 (2K L ping & AT L7261,

+ Enable raw frame reception? NO(0)/YES(1) — R-IN32 ([ CEIFEL7=T—XFROU) Bz,

Mo Tirre Source Deztnation Protocaol Lerath

1 8. 6a8680 192.168.1.168 1.1.1.1 upp 1514

Frame 1: 1514 bytes on wire (12112 bits), 1514 bytes captured (12112 bits) or
Ethernet II, Src: 12:34:56:78:9a:bc (12:34:56:78:9a:bc), Dst: Woonsang 84:85:
Internet Protocel Version 4, Src: 192.168.1.18@, Dst: 1.1.1.1

User Datagram Protocol, Src Port: 108 (180), Dst Port: 180 (108)

Data (1464 bytes)

KT —FHERIIINT Y XX T F v 2475 Y 7 FEEA L T EE N,
- Input destination MAC address[0~5] inhex : — X{55E MAC 7 RV ADERE
« Input destination IP address : — E{ESEIP 7 KL ADKIE

2L

» Input UDP port(Local/Remote) : — T —FEZ(FDHR— FEXE

E77 O FO—SORAREM 0 £: a2 FO—5. F: /A7y FFvIFv
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7.4.3 BSD V47 v k

ZOBTIE, Y TAT TV r— 3 “uNet3 bsd” EfEHALE T,
LLFOFIEZFEfE L TS EE0,

1. 7urIhkar (L, Fyra—KL, 77V r—v a3 &237,
2. A<V RKDOANNZIUSBU Y TAR— b 2EEGEL, ¥—I 71 Y7 i,
3. vy REITICTEMEMR,

bR Ty " EETTLHLET, SRy T ary—iont BSD V7 v hO%K APL & E4T - BhiiEwE
BIMTAET
MKEMEMERICIZRINR ICTARLE Y 7 v MCAEbETPCIT IAT Y MDY 7y FRRBENEL 2D F
£

THIIAR— T Havwr R0 £4,

[BSD V7> M=~ ]

socket Vs N OERK

bind Yy MZARTE DT 5

connect VI N OEREEAT O

listen iy b OB A

accept iy h~OBE =T D

send iy ARy —VkED

sendto VI bR =T REDGEEIETE)

recv Iy RInb A v =V EZITED

recvfrom VI NI A v — U RIS (5E TR E)
select 1O EDOT7 7 ANT 4 A2 T 2OEREZEMNT S
shutdown TEPHHRO AL S

close Vv MU S

getsockopt Iy NOAT v a ORI EITD

setsockopt VIiry NOA TV a VOB EELIT O

getsockname Yoy FOAFERET S

getpeername Bt L CWAHDHEFEY 7y NOARTZERIGT %
ioctl T R &S5

[TDfth =~ ]

netstat vy h—EDOER
? avr F—EOERR

XBSD V7w hOBEIZOWTIE (2,119 Yy b R LTLIIEEN,
KA —IF )T NOREITEICONTL [7T42MAC = hu—Jflf#l] 2L T 7EE0,
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7.4.3.1 UDP V4w MKk BNy FESZE

Ma Ty Source Destmst ion Frotacal Length
1. 192.168.1.181 192.168.1.18@ unp 46
W2 2 - 192.168.1.18@ 192.168.1.181 UDe 142

Frame 1: 46 bytes on wire (368 bits), 46 bytes captured (368 bits
Ethernet II, Src: Buffalol ©d:15:91 (cc:el:d5:8d:15:91), Dst: 13:
Internet Protocol Verslon 4, Serc: 192.168.1.101, Dst: 192.168.1.1
User Datagram Protocol, Src Port: 188 (18@), Dst Port: 188 (108@)

X 7.8 UDPTO&EEH L:a>bO0—5, F: 1\ 5y bXvTF v

UDP /(5
1. V7> MEERK.
Socket] Y7 v MMEW, %UDPY /% v k720 TSOCK DGRAM% 5 7E,
+ type? (6:SOCK_STREAM, 17:SOCK_DGRAM, 0:SOCK_RAW) — i#f
17:SOCK_DGRAM = %7 3 3> LA UDPZFIM L7-#{E
%# func_success >DREVENERR ST Y 7y &R LD 7,
2. Bind T5IP7 RLALKR—hERE,
bind] V7 v MI4ARIZ DT D,
s sockfd — ®&BOYr v NEAT,
+ local-addr.
ip — IPT7 RLADORE

i

54

il

port — AKR— FEE
3. Treev] T—4%fg, ¥ 1
-sockfd  — GO YT v MEANTL
- buffer size(int, MAX=1024) — =G\ 7 7% A X% AJ],
UDP (5
1. sdeziaE L CikE,
lsendto] HE(EHEIPT RL A R— hERKE, HBENY 77 A X057 —Xik(E, %2
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7432 TCP V4w &5 TCP H—/\—4ER

Ho Time Source Destination Protocel  Length Info
. 1 . 20008 152.1638.1.181 192.168.1. 1688 TCP 58 53392 + 188 [P5H, A
1 2 9981976 192.1638.1.18@ 192.168.1.181 TCP 6B 188 - 53392 [ACK] 5
Mo 3 9.967654 152.1638.1.188 192.163.1.181 TCP 154 188 = 53392 [PSH, A
4 18.176763 152.168.1.181 192.163.1.188 TCP 54 53392 -+ 188 [ACK] S

7.9 TCP TOEEH (H—n—f) £:avbo—3, F: Ty bxvrTFvy

1. V7> hEERK.
Socket] Y77 MERK, TCPY /7 > K7D TSOCK STREAM% 5,
- type? (6:SOCK_STREAM, 17:SOCK_DGRAM, 0:SOCK_RAW) — i
6:SOCK_STREAM = %7 ¥ = A TCPAFIH L7-i@(F
# func_success ->D RV EMMERR SN2y 7ry M ERD £T,
2. B LETAHIPT RLALR— FERIE,
bind| V7 v MZARIZ DT 5,
ssockfd — ®&BOYr v NEAT,
+ local-addr.

Ip — IP7 RV ADHKE

7

Tujf

port — R— FERE
3. b ET 5,
Misten | ot & F52,
+sockfd — BEREMGLZITLY Ty M EAT,
laccept] HEfia2\T %,
- sockfd — #HEEFEHZITDLY Ty FE AT,
* remote-addr.
Ip — IP7 RLADFE
port — AK— FEE
4, WEZEITI,
lrecv] 7 —X# %[5, ¥ 1
lsend] 7—XikE, %2

pafll
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7433 TCP Yy MZ&KBHTCP U547 MERK

dedr listen

1.100:49154 92.16%.1.101:100

A=1024) -

Ho Ti Source Destination Fratocol Length
. 1. 192.168.1.108 192.168.1.181 TCP 154
#1 2. 192.168.1.191 192.168.1.1e8 TCP 54
) 3 . 192.168.1.181 192.168.1.1e8 TCP 58
4 .. 192.168.1.108 192.168.1.181 TCP 68

Frame 1: 154 bytes on wire (1232 bits), 154 bytes captured (1232
Ethernet II, Src: 12:34:56:78:9a:bc (12:34:56:78:9a:bc), Dst: Buf
Internet Protocol Version 4, Sec: 192.168.1.188, Dst: 192.168.1.1
Transmission Comtrol Protocol, Src Port: 49154 (49154), Dst Port:

7.10 TCP TOWEEH (/7 F7A4 T M) E:=avbtue—F, F: X7y bhFyvy 7Ty
1. Y% hZEEK,
[Socket] 77 v MMEW, XTCPY 7 » K720 TSOCK_ STREAM% 5 7E,
- type? (6:SOCK_STREAM, 17:SOCK_DGRAM, 0:SOCK_RAW) — @5 =,
6:SOCK_STREAM = %7 ¥ = U TCPAFIH L7-1E(E
*# func_success ->DRVEDMER SNV Ty MEF LR £,
2. HEBHHTF ORBRIE,
lconnect] Y 7> b ~OERHEITH .
* remote-addr.
ip — IPT RLAD®ERE
port — A— MERE
3. WEEITO,
lrecv] T —# %15, %1
lsend| 7 —X {5, %2
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7.4.4 JoJayxUJBEE
ZOFEITIE, T 7Y r—3 3 > “aNet3 nonblock” A L £,
UTOFNRZERL T 7EE0,

1. 7uarIrkar A, Fuora— KL, 77V r—va w37,
2. fEEENT= Y 7y M LT — 2 3:ME LENEMR.

KYp o TNT TV r—3a %, TCPIPA X v 7 OEWEA R T D710 D5 7w 77 5T,

VIFy D) rTuayx T APLEFE ST, TCP Y 7> R UDP Vo y hOxa—H—NE1DODX R
ECEESEET,

7v 7T AEE TCP Y 7w ME 10000 HAR— &2 U 2=>27_ UDP Y/ v b 20000 FHEHR— FEZIE L
T, TNENDOY Ty "R T—HEZETLE, BERICZET X ETVRLET,

X7 a XU TBEOHEICOWNWTIT 12,120 7ayxr st/ vyl #BHLTLES
AN
KRAINRWICTHERLEY 7y MZEDETPCI FAT Y MDY 7y SBRRERMNE L 720 97,

Mo, Ti Source Deztination Protocol Length  Info
[ 1. 192.168.1.181 192.168.1.188 UDP 45 20888 - 20008
2 .. 192.168.1.1688 192.168.1.181 UopP 60 208688 - 20808

> Frame 1: 45 bytes on wire (360 bits), 45 bytes captured (360 bits) on interface
 Ethernet II, Src: Buffalol 6d:15:91 (cc:el:d5:8d:15:91), Dst: 12:34:56:78:%a:bc
» Internet Protocol Version 4, Src: 192.168.1.181, Dst: 192.168.1.188@

: User Datagram Protocol, Src Port: 20000 (20000), Dst Port: 20000 (20000)

» Data (3 bytes)

% 7.11 UDP TO##{EH

Mo. Ti Source Destination Protocol Length  Info
1. 192.163.1.1081 192.168.1.1688 TCP 57 [TCP segment of i
2. 192.163.1.1088 192.168.1.1681 TCP 60 100088 - 58388 [A
3 .. 192.168.1.188 192.168.1.1681 TCP 68 [TCP segment of
4 .. 192.1638.1.181 192.168.1.168 TCP 54 5A388 - 19688 [Al

> Frame 1: 57 bytes on wire (456 bits), 57 bytes captured (456 bits) on interface ©
 Ethernet II, Src: Buffalol @d:15:91 (cc:el:d5:8d:15:91), Dst: 12:34:56:78:9%a:bc (
> Internet Protocol Version 4, Src: 192.168.1.181, Dst: 192.163.1.168

> Transmission Control Protocol, Src Port: 50388 (58388), Dst Port: 10808 (10008),

% 7.12 TCP TOi@{ZH
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8. ftk

8. 8%
8.1 /N7y bR
(1) T_NODE
TEAE i AL O
typedef struct t_node {
UH port;
UB ver,;
uB num;
uw ipa;
} T_NODE;

(2) T_NET_ADR

Xy NU—277T FLZDFHR
typedef struct t_net_adr {

UB ver,;
uB mode;
uw ipaddr;
uw gateway;
uw mask;

} T_NET_ADR;

(3) T_NET_DEV

F NT—7 T, Z2ADE#
typedef struct t_net_dev {

uB name[8];
UH num;
UH type;
UH sts;
UH flg;
FP ini;
FP cls;
FP ctl;
FP ref;
FP out;
FP cbk;
uw *tag;
union {
struct {

UB macl6];
eth;
} cfg;
UH hhdrsz;
UH hhdrofs;
VP opt;

} T_NET_DEV,

* 7y kOR—+ES ¥
[FIPIN—2 3> (09 IP_VER4 $55E) */
¥ TN RBEE

FIP7ELR ¥

[FIPIN—2 3> (09 IP_VER4 $55E) */
I* B8

FIP7RLZ ¥

N E G

P IRy RRRY

[ TN 2% ¥

I* TN REF ¥

P TFTINARBEAT ¥

Tl 2 S

I* T8 ¥

* dev_ini BAEA~DRA 5%
I* dev_cls BAEI~DERA > 2%/
* dev_ctl BAA~DRA > 2/

* dev_ref BEBI~NDRA 2%/

/* dev_snd BEEI~DRA 2%/
/* dev_cbk BRI~ DRA > 2/
I* FH ¥

*MAC7 FLR ¥/

~

~

*FIRAAANYE—H A X ¥
Ry RT—=O Ny T EEAANIEY
RS/ \{RaRGEE */

~ —
*
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(4) T_NET_BUF

Ty MU =73y 7 7 OIf#k
typedef struct t_net_buf {

}T_NET_BUF;

uw
ID
T _NET

*next;
mpfid;
*net;

T_NET_DEV *dev;
T_NET_SOC *soc;

ER
UH
UH
UH
UH
uB
uB
uB

ercd;
flg;

seq;
dat_len;
hdr_len;
*dat;
*hdr;
buf(];

(5) T_HOST_ADDR

RARNT L Z2DEH
typedef struct t_host_addr {

Uuw
Uuw
uw
Uuw
Uuw
uw
Uuw
Uuw
uB

UH

uB

SID

ipaddr;
subnet;
gateway;
dhcp;
dns[2];
lease;

t1;

t2;
mac[6];
dev_num;
state;
socid;

}T_HOST_ADDR;

Al 2 S

* AEYT—=)LIDY

PRy RI—=OA4 B TT—R ¥

3y RIT—=9FINA R ¥

iy bl

FITS5—a—FK ¥
FIOA—FX Y Xk TILFXNYRARTSH ¥
IS TAR— R

N7y bOTF—EH A4 X

Ty bOAY F—H A X ¥

* Iy F(ouDADT—R B EIRT */
P 184y Rbuf) DA~y F—RIEZEIET */
I BTy kY

FIP7RELR ¥

FHITRy bR ¥

T Al N2 o G

[*DHCP H—/N\—7 KL X */

*DNS 7 FLR ¥

[*DHCP 7 FLA®D ') —REARE */
*DHCP 7 KLA®M Y = 2 —7 JLEARE*
*DHCP 7 KLA®M /31 > FEARE */
FMAC 7 LR ¥

" TINA RES ¥/

*DHCP 7 547 v MiREE */

/*UDP %y kID*¥/
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(6) T_FTP_SERVER

FTP H— /S — il 5
typedef struct t_ftp_server {

uw Ssec; FEeXxayFaR)— ¥
UH dev_num; [* FINA RBE
SID ctl_sid; I ®ERY 4y~ IDY

SID dat_sid; rT—=%RVry kDY

ER (*auth_cbk)(UH, const char*, const char*); [* BEEa—ILINy Y
VB* syst_name; [*SYST av Y RISEXEF ¥/
}T_FTP_SERVER:

(7) T_HTTP_FILE
HTTP =2 7 Y
typedef struct t_http_file {

const char *path; /* URL */

const char *ctype; FavyFovaAT

const char *file; [ arvrToy

Int len; Jalii= DL VA G &/
FHTTP a—JL/\y %

void(*cbk)(T_HTTP_SERVER *http); or
CGINVET ¥

uB ext; I WLAREMED ST 4

}T_HTTP_FILE ;
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(8) T_HTTP_SERVER

HTTP ¥ — N —fill 5
typedef struct t_http_server {

uw sbufsz; [* EENYITFHALX ¥

uw rbufsz; [ BENYITFHALX ¥

uw txlen; FRET—32 ¥/

uw rxlen; FRET—5 ¥/

uw rdlen; FRET—5 ¥/

uw len; FRET—32 ¥/

uB *rbuf; I* FEENY T 7

uB *sbuf; /¥ 25Ny T 7¥

UB *req; I RETF—4"

UH Port; FYRZUGR— BB

SID SocketID; * 4y~ ID¥
T_HTTP_HEADER hdr; FHTTP 25472 RO TR ¥
uB NetChannel; [* TINA RBE ¥/

uB ver FIPIN—=2 32 %

uB server_tsk_stat  /* HTTP H—/\—4 X U 2Bk EEY/
ID server_tsk_id FHTTP 4—/N\—4 X5 ID*/

struct t_http_server *next FHTTP Y—nN—#4TH k¥
UH kpa_max [* HTTP KeepAlive max {& (Fl{#EH) */

}T_HTTP_SERVER;

(9) T_HTTP_HEADER

HTTP ~ v X1 #
typedef struct t_http_header {

char *method,; TS AN

char *url; [* INR% ¥

char *url_q; URLZ T 1%

char *ver; =300

char *host; " RR L4 ¥

char *ctype; FavyFovsA 7
char *Content; FarvyToy

char ContentLen; rFavyFovE Y

char kpa; [* HTTP Keep Alive 7345 (Hli#FA) ¥/
char *auth; /* Authorization N~y & */
char *cookie; [* Cookie N & */

}T_HTTP_HEADER;
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(10) T_RCV_PKT_INF

2A537 v Mg

typedef struct t_rcv_pkt_inf{

Uuw
Uuw
UH
UH
uB
uB
uB
uB

src_ipa;
dst_ipa;
src_port;
dst_port;
ttl;

tos;

ver;
num;

} T_RCV_PKT_INF;

(11) T_DNS_CLIENT

DNS 7 747 ME#H
typedef struct t_dns_client {

} T_DNS_CLIENT;

uw

char

uw
SID
UH
uB
uB

P
-
A
-
-
A
-
-

ipa;
*name;
*ipaddr;
sid;

code:
dev_num;
retry_cnt;

Ny FDEETIP 7 FLR ¥
Ny FDEEERIPT FLR ¥
Ny FDEETR— MBS Y
Ty bDEERR— FES Y
NTY RDIPAY S TILY

INTY D IP Ay A TOS ¥/

T EDIPAYST—)R—2 32 ¥
NTY FDZETINAREE

[*DNS #—/NIP7 KLZR *
[* RR LAGERTE - SEBA) Y
FIP 7 RLRERTE - SBA) Y
/*DNS V4 | ID(UDP) */

/* BRRRAA T *

I TINA RBEES */

* U k>4 Mm%
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(12) T_DHCP_CLIENT
DHCP 7 74 7 MME#H

typedef struct t_dhcp_client {

T_DHCP_CTL
uw

uw

uw

uw

uw

uw

uw

uw

UB

UH

UB

SID

UB
T_DHCP_UOPT
UB

UB

} T_DHCP_CLIENT;

(13) T_DHCP_UOPT

DHCP 547> 3 &

ctl
ipaddr;
subnet;
gateway;
dhcp;
dns[2];
lease;

t1;

12;
mac[6];
dev_num;
state;
socid;
arpchk;
*uopt;
uopt_len;
retry_cnt;

typedef struct t_dhcp_uopt {

T_DHCP_CTL
UB
UB
UB
UB
VP
} T_DHCP_UOPT;

(14) T_PING_CLIENT
Ping 7 74 7 > M

ctl
code;
len;
ary;
flag;
val;

typedef struct t_ping_client {

SID sid;

uw ipa;
TMO tmo;

UH devnum;
UH len;

}T_PING_CLIENT;

FRET—32%

FIP7ELZR ¥

YTy bIRY ¥
=k A ¥

[*DHCP H—/\—F7 KL X ¥/

[*DNS 7 KLR ¥

[*DHCP 7 KLRAM ') —RHART */
[*DHCP 7 KLRA®D ) = a—7 JLEIR*
[*DHCP 7 KLRAMD 31 > KEIRS ¥/
FMAC7 KLR ¥

I* FINA RES ¥/

*DHCP 7 54 7> hiREE ¥/

*UDP Y4y k ID*
FIPEEFTVIEE ¥

FDHCP A > 3 VERIB/INS A—4 ¥/
FDHCP # 7S 3 VEIS/INT A —S2 D% ¥/
)RS E% Y

* REBT—452
FDHCP#FLarva—FK ¥
AT AVEROYA X E Y
AT vEROR Y

I BERHA - RKETST Y

I* BREMERAZ Y

[*ICMP Vv ID*

* BEIPF7 LR ¥
FISEEFELRA LTI (ms) ¥/
I* TN REF ¥

sy AR S b)Y
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(15) T_SNTP_CLIENT

SNTP 7 Z A 7 > ME#H
typedef struct t_sntp_client {

SID sid; * 4w ~ID*

uw ipa; [*SNTP H—/I\—IPF7 KL X *

TMO tmo; FRALTRERE ¥/

UH devnum; [* FTINA RBE ¥/

UH port; [* R— +BES

uB ipv; FIPIN—2 32 %

uB stt; [* S{ET—A Stratum 7 1 —JL K{E */

} T_SNTP_CLIENT;
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82 E#ELw/O

(1) IP7KLZ

ADDR_ANY
IP_VER4

@) H—rES
PORT_ANY

(3) IPZFoka

IP_PROTO_TCP
IP_PROTO_UDP
IP_PROTO_ICMP

ODIP7EKLXA
IP/N\—2 324

0 DKR—+ES

TCP A koL
UDP 7B kOl
ICMP 7@ koL

@) *ybT—5 - 25T T—RHE

NET_IP4_CFG
NET_IP4_TTL
NET_BCAST_RCV
NET_MCAST _JOIN
NET_MCAST_DROP
NET_MCAST_TTL

IP7RLR, ¥y hIRIEDHRTE L TR
TTL DFRE & FERR
JO—FXv X FDZIEDHRTE LR
RILFXEYR LT IL—T~DSNM
IILFXXARTIL—TH5DEHER
TILFXr R MEETHERT S TTL OF%RE

(5) VYT YRDIRTA—4

SOC_IP_TTL
SOC_IP_TOS
SOC_TMO_SND
SOC_TMO_RCV
SOC_TMO_CON
SOC_TMO_CLS
SOC_IP_LOCAL
SOC_IP_REMOTE
SOC_CBK_HND
SOC_CBK_FLG
SOC_RCV_PKT_INF

V4w bO TTL DRE L FER

Yy hD TOS DEE LFEDR

snd_soc D TOAYXUT AL LT bOHRTE LR
rev_soc DIOYF 2T 24 LTI FDERELHER
con_socPI7AYXUT AL LT bOHRTE LR
cls_ socMTAYFUT AL LTI FDFRTE LR
O—ALKRRAMDIP 7 FLRER— FESEDE
JE—FRRFDIP7 KLRER— +BEZIE
A=y I BEBOERE
A=Y T ARy FDIERE

2=/ MERERG
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6) V7v rOEKE—F

SOC_CLI JE—FRRMIERT S (REBER)
SOC_SER BEREHbRIT5 (RBER)

(7) Vv FORTE—R

SOC_TCP_CLS Vi bEVIEYT 5. (REBEEKRTT D)
SOC_TCP_SHT EELEOHERMNICT S, RIEELATEE,

@) Y&y rOHIEE—FR

SOC_ABT_CON con_soc()DH Ik
SOC_ABT_CLS cls_soc()DH 1k
SOC_ABT_SND snd_soc()DH 1k
SOC_ABT_RCV rev_soc() D LE
SOC_ABT_ALL FTRTOYHT Y FOREOHIE

(9) T—ILNRYHALRY K

EV_SOC_CON con_soc()&/ v IAYFUTE—FIZT B,
EV_SOC _CLS cls_soc()&/ Ay XU E—FIZT %,
EV_SOC_SND snd_soc()&/ v IAYFUHTE—FIZT B,
EV_SOC _RCV rev_soc()&/ v IRAYX VT E—FIZT B,
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8.3 IS5—a—F—%&

<y 0% & NE
E_NOSPT -9 FRYR— e
E_PAR 17 NSA—RITS5—
E_ID -18 REID&ES
E_NOMEM -33 AEYRE
E_OBJ -41 AT MREIS—
E_NOEXS -42 ATy bRERK
E_QOVR -43 Fa—AV5Fr—nNo0—
E_RLWAI -49 FHIREBOEHIER
E_TMOUT -50 A=Y TRBFELFZFALTI b
E_CLS -52 BHEF IO FOREZEL
E_WBLK -57 /rJayxr iR
E_BOVR -58 Ny IT7A—/ND0O—
EV_ADDR -98 T4k GIW RFRE
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84 API—%&

APl £

A rybT—=9 428712 —X

net_ini TCP/IP 7B baLRZ v D#HALE

net_cfg 2YRT—H A VBT I—RADINSA—EHRTE
net_ref Ty RT—=D A VBTT—RDING A—RBHE
net_acd IP7 FLREZRH

B) *v F7—% T4 R§lH

net_dev_ini 3y kD=9 T4 RO
net_dev_cls v bT—=9 T ADEER
net_dev_ctl v bT—=9 T\ ADHIH
net_dev_sts Ty b T—9 TN RDIKERE
C) Vv k

cre_soc iy FDER

del_soc Vi kDEIR

con_soc Vi kDR

cls_soc V7 DY

snd_soc T—RDEE

rcv_soc T—ADRE

cfg_soc VY bDINGA—BETE
ref_soc Vi CDING A—2 SR
abt_soc Vi MLEORIE

soc_ext Viry MLEO—FELE

D) *y bI—=H0F7TUs—ay

dhcp_client

DHCP ¥ 547 > F DA

ftp_server

FTP ¥ —/\—®DBHtA

ftp_server_stop

FTP 4—/—0DfE1k

http_server

HTTP ¥ —/\—®DBHtA

http_server_stop

HTTP 4 —/\— it

CgiGetParam CGI 518D R

CgiGetParamN CGI 518D fEH

CookieGetltem Cookie ~ v &4 DT

HttpSendText TEFRAIVTUOYDREE

HttpSendFile F274ALAVTUYDEE
HttpSendResponse BEIVTUYDEE

HttpSetContent HTTP S —/\GI{EEHRDEIE/ Ny 7 7iBE
HitpSetContentKpa #5738y 7 7 IZ HTTP Keep-Alive N 4 1 5
HttpSetContentCookie %1573y 7 71 Set-Cookie ~ v # 5
HttpSendBuffer BE/NY 77 NBEDEE

dns_get_ipaddr

RRAMEMNS IP 7 FLADERF

dns_get_name

IP7 RLAMBERR FEDERE

dns_query_ext

DNS 7 T D17

dhcp_bind DHCP ) —R{EHROEE
dhcp_renew DHCP ) —REHROAMHFER
dhcp_rebind DHCP ) —R{EHROBEE|Y H{THE
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APl £

dhcp_reboot

DHCP ¥ SA 72 FDBEED

dhcp_release

DHCP ') — R IE$RD fEIR

dhcp_inform DHCP # 7 3 > DE%

ping_client ICMP Echo R DEIE ERBEDZIE

sntp_client NTP Bzl DB

E) 20

htons 16 Ew MEZRY FT—U [ bFA—5F—~F#
ntohs 16 Ev MEZERR b3S bA—F—~Zfh

htonl 2EY MEZRY FT—U /13 bF—F—~Zifa

ntohl 32 Ey MEZERR b\ bA—F—~Ffh

ip_aton Fv FRED IPv4 7 FLAXFSZE 32 Ew MEICEHR
ip_ntoa R2EY MEDIPVA 7 FLR%E Ry FREED IPv4 7 FLAXFHIZE R
ip_byte2n IPv4 7 FLADERSI % 32 Ev MBEIZEH

ip_n2byte IPvd 7 FLAD 32 E v MEFEFIIZZE#

arp_set B#HARP TV MY DERTE

arp_ref ARP v v 1 DB

arp_req ARP U I X FD#EE

arp_clr ARP Xy vyl ady )7

arp_del ARP T 1) MBI

net_atoi XFH % int ROBIEER

net_atol XF5|% long B DOEIELT 2

net_itoa int MOHIEZEXFIHIER

net_strncasecmp

XFIDLHB(ERXTF - IXFE—1])

net_strcmp XF5|D LB
net_strncmp XFHN D8
net_strcpy XFHHaE—
net_strlen XFIRDEGF
net_strncat XFH 0 E RS
net_strcat XF | 0 E RS
net_strchr XFDHEER
net_strstr XFEHDIRE

net_strcasestr

XFIDHRE RRXXF - INXFR—R

net_strncpy

XFFHOnXFIE—
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8.5 yy—x—%&

8.5.1 A—RIILATOxY b

(1) Ethernet F/A\f R KSANTHALTWAA—RILA TS Y

I H bk A72xH kD &

ARY ID_TASK_ETH_SND Ether RS A /\EERRY (RE v 744 X:1024Byte)
ARY ID_TASK_ETH_RCV Ether KSANZERRY (A3 v Y4 X:1024Byte)
2Ry ID_TASK_PHYO0_LINK PHY ES A N2 R (A8 v 94 4A X:512Byte)
ARY ID_TASK_PHY1_LINK PHY RS A NHIEA R Y (R4 v 944 X: 512Byte)
ARVELDSY ID_FLG_ETH_RX_MAC Ether ESANA RV kD55

AR DTSY ID_FLG_ETH_TX_MAC Ether FSANARU D55

ARVELDSY ID_FLG_PHY_STS Ether KSANARU TS5 H

ARVELDSY ID_FLG_SYSTEM Ether KSANARU TS H

A—=LRyH R ID_MBX_ETH_SND Ether KS A /N A—JLiKv Y R

A—)LRY Y R ID_MBX_ETH_MEMPOL Ether FS A/ A— LRy 5 R

(2) TCP/IP 7O RaLRE v Y (uNet3 E)THEAL TS A—FRLAF TS b

Iz H b+ AJ2xH kD A&
2RY ID_TASK_TCP_TIM R-IN32FATCP/IPR % v/ Bs R R X &
3T+ ID_SEM_TCP JOrINRE YY) =L T4

(3) TCP/IP FH kabR% v (BSD EM)THALTLEA—FAFTSTH b

Iy b+ ID &
BRY ID TSK_BSD_API BSD Wrapper % X 4
BRY ID_LO_IF_TSK W—TINYGTFTINARB R
A—)LRy I R ID MBX_BSD_REQ BSD Wrapper 2 X ¥ @&
A—)LRy Y R ID_LO_IF_MBX W—TFIRy D TINA R R BEE
bz 3 TCPIP 7A A LRZ Y Y (uNet3 E)THEALTWAA—FRILATO Y FLFERSINET,

(4) A*EVEETHERALTWAA—RILETTOV b

ATk A7<x4 kD &
ARy R ID_MBX_ETH_MEMPOL AT EHE
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8.5.2 Hardware ISR

% 8.1 TCP/IP X424 TfEAL TLVS Hardware ISR

Hardware ISREH EE &

PHYO0_IRQn set_flg() PHY K54 /3

PHY1_IRQn set_flg() PHY F3 1 /8

ETHTXDMA_IRQn set_flg() Ethernet K5 4 /\iE{E40LIE
ETHTXDERR_IRQn set_flg() Ethernet F 5 4 /\zE {0
ETHTX_IRQn set_flg() Ethernet K35 4 /\;E{E40LIE
ETHTXFIFO_IRQn set_flg() Ethernet K5 4 /\iE{E40LIE
ETHTXFIFOERR_IRQn set_flg() Ethernet K5 A / Vi {E IR
ETHRXDMA_IRQn set_flg() Ethernet K5 A /\Z{S4LIE
ETHRXFIFO_IRQn, set_flg() Ethernet F 5 4 /N\Z{FNHE
ETHRXDERR_IRQn set_flg() Ethernet K5 A /\Z {401
ETHRXERR_IRQn set_flg() Ethernet k5 4 /N\Z{F0HE
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