TOPPERSEMIEE+F—
(LPC2388: A1)

To5vho+—LER:2BH

TOPPERSZ AL Yk
HEIT—X9-9)IL—T

2013/01/25 TOPPERSTRAV IV RERE 1 i :
TOPPERS

ARFaAUMZELT

1. EfFEICELTORR
<TOPPERSJEf# 3246 T - —(LPC2388kR: A 1)2H B>

Copyright (C) 2011 by MR (#)Ua—

FREEREEE, UFO (D~@) OFMEMEZTHAICHY | KARFa A2 b (KR$a X b2RELELOEE T,
LU L) ZAEA - A - ok - i (BUF, R EPRS) F5 2 & 2 M8 TRt %,
(1) ARFaAr bEFATHAICE, EROFFEERR. ZOMMARMES LU T O
A MPIEERTNDEZ L,

LAY B ERGETDHE F¥a AV haUELEZEORERE, WEKD FFa Ay MICEDL L,
L. &E#HO R¥a 2 FATOPPERS Y = ¥ = 7 MEE OB Th 25 3121E, ZOMRY TIEARVY,
IERHERICE L 20 2 E D b, LIEEHER I K UTOPPERS 7 = ¥
2 AV hOa—FEEET Y Ra—HhbDnini 5EMICE S Gk, S

FEHEN, TOEEORT

Ttz

R FF o Ay hOFIFIC K Y R
=/ NERETH L, £, A
b, EREEEER L OTOPPERS 7 » ¥ = 7 b & 5T =

ARFFa Ay ME, EBEFETRESA TV O THD, L& FREES LOTOPPERS 7 1 ¥ = 7 ME, ARFa 22 b

IZBIL T, FEEO AT TOMAMHLED T, WVRSREES LAV, Eio, A RFa Ay FoFAIC X0 EEn

EEREICAE U0 R DEEICE L TH, ZOMEEEADRY,

2. AFF21AVMIETIIER-CIRE-CRE-CHMEEMNHYELIS. TOPPERSTASIIMEH
BETE-Maill ST EHLESLY,

3. AFF1AFORBRF. AFORELHEELOEMNTFERRET HEABHYET,

ARF 1AV TIE, Microsoft#t D Clip Art Gallerya> T YEFERALTLVET .

TRONIZ"The Real-time Operating system Nucleus"®B&F#F T, ITRONIE"Industrial TRON"DEEFFTY
WITRONIZ"Micro Industrial TRON"MB&FFTY , TOPPERS/ISPIEToyohashi Open Platform for Embedded
Real-Time System/Just Standard Profile Kernel DBEFFTI . |

ARFa A b OB RERVERA . SHOBEF T BHERTT,

2013/01/25 TOPPERSTRAV IV MERE 2 i :
TOPPERS

2013/01/.



© N o o R~ N =

Aroa—)L

2HH
ITRON-TCP/IP{t#k 1.0
TINETT/NAARS A/ D E&ET 0.50%E
DHCP+ECHOY—/\MDREHER 1.58F
T T+ —LIER 0.58%H
RIBIHEKT T DIEE 0.58%H
RiBimEKT7 7 DILR 1.505 M
B TS IA—LOSOER
FEOH 0.20%FH]
2013/01/25 TOPPERSTOYTHMEE 3 T

TOPPERS

ITRON-TCP/IP{L 4k

b=

TCP/IP E HE
ITRON-TCP/IP{L#%

TINET (TCP/IPZArIILRZ YY)
TINETT /A AR5 A/

2013/01/25 TOPPERSFOC T/ MEE 4 i :

TOPPERS

2013/01/.



FyhJ—4H70OkalL

- JakaiL
—- BIEDOOHDORHOFIE
e TCP/IP
— InternetDIZHET O JLE
- IP
« EFEM QBRI IV LRy REET ORI
— TCP

 EEEOHHIAN)—LEZETORIL
— 42BSDIZEZE SN, RRIZTER

— RFC( Request for Comments ) X =& T E
«c EELT. ZEDOHALDIEITET

2013/01/25 TOPPERSTRAV IV RERE 5 i :
TOPPERS

B2l EE
« BEXG—D00TOrIILEETHIETAEITHE

= (IO THAEERELTREL. BIZEH LI,
EHRELTEEN LFAKESICHET S

SR
« ZEADRETE, EFERAIDRBZE-TELN=LDER
S1XRALLDEZITES
Xt F4E0

2013/01/25 TOPPERSTRAV IV RERE 6 i :
TOPPERS

2013/01/.



TCP/IP /28—y T ORIJLERE ISREE
« 1~ABEEAMICHRBETS

e BEHE
5 |7FVr—Lav (s B | REOT7TI)r—avEHET S
4 |FSURAR—K(TCP,UDP)[E | BIEEXHDTOERBETHRIED
HEHS I CEBEEDER
3 | RykT—=0(P)E BHREIEIZLD/—FE (QvE1—
AfE) D& 1E D H1E
2 | T=RIVIB BiET 5/ —FE D& (S % HifH
1 |/N—F9x7 N—FOTT7 DOFIE
2013/01/25 TOPPERSZ7OL T HRRE 7 i ’

TOPPERS

IS (TCP/IPv4, 4 —H U hk)

HTTP | FTP | telnet | DNS | NFS
It P2 4
V4 Ik A8 IT—R/ITRON TCP/IPAPI| 3
rSURR—NE TCP UDP 3
a
I E) = IPv4 ICMP In
ARP 5

T=R)E A—H2Rybk(MAC)
1 = 10BASE 100BASE | 1000BASE

2013/01/25 TOPPERSTRAV IV RERE 8 i :

TOPPERS

2013/01/.



2013/01/.

F—8UL BB A—HFob

« INTURRIRE
— T8N YN BRITEIR

HTTP | FTP | telnet | DNS [ NFS

o NRABMERZ—H 44287 T—Z/ITRON TCP/IP API
. BEHHABFHOASRAYFU S Hb | L or
+ BEZNBARRAIIA—N e
. E&ﬁéh%}:t%%%} A—H Yk (MAC)
10BASE | 100BASE | 1000BASE

- HEAFRTEERLHD
+ 10Mbpsh i51Gbps (10Gbps)

o AURATI—RIZIFRBEYRDA—FRYSFTRLA(MACT
FLR)MEY B THNATLNS

2013/01/25 TOPPERSTRAV IV RERE 9 i :

TOPPERS

A—HRrykIJL—LA
« AIERTO4AITYRU L, 1518F 0T YRLUT

e JL—L%EZETHE FA(TEZRTUETLZTOIL
A9 %ER

8+ Tk 67Tk 6Tk 24Tk
[SUFITI] 58 %MACT LR [EERMACTRLR][ 547 |
46 - 15004 7wk Ax Tk

| 7—4 | Fcs |

3FOTUR 3FOTVk

MAC 7RLZ | Av&a—F | J/—F&8 |

9’(70 Z97 vk (octet)
19T yMISE Y Y
IPv4 0x0800 INAMHETE W kA EWNS BIREA 5 (375
IPv6 0x86dd W8, BAREICSE whER T EZELLTH
ARP 0x0806 LWoshTWA. BEEOXBHTRHLGNS.

2013/01/25 TOPPERSTRAVIVRRE 10 i :
TOPPERS




2wk —7%& : IP (Internet Protocol)

- EEMEOLGNIRIIAVLRNTYMREY—EX
o RREEER & MR
— BRELERE

HTTP | FTP | telnet | DNS | NFs
V47948 I T—A/ITRON TCP/IP API

. F—HTSLOHBEEER oL
¢ BREZHBRRITA—P) aw
o — A—H1vk(MAC)
B /\ITJHj:Eﬁﬁéh%);&%%é 10BASE | 100BASE | 1000BASE
« PRLRIE32EYE
— TELAD sk E
2013/0125 TOPPERS7OUT /MR 1 I .

TOPPERS

IPv4 T—R9 5L

. F—AOERERE
 AYRLF— BB THREATOS

0 4 8 16 31

F—5

2013/01/25 TOPPERSTRAV IV RERE 12 I :
TOPPERS

2013/01/.



IPvd DISAEFTRL X
o BIRAMIIE.2EYFDTZRLANEIY B THNS

IS5 AA (FYRT—I7E Yk, RAR24E WE)

o] meia | [ hosid ] |

JFAB (RybDID—J14E vk, KRR 6E W)

hostid ‘ ‘
HSAC (FYrT—21E vk, RARE WE)

o DIAZITNEEHTIZABNFZE
s FTRLRADFERDEDET
— JSACTIXRYLZWA, Y5ABTIEZ LY
o FROD—(hER) SERE R
- REREBMIEZD
« RATLH40EMEET

2013/01/25 TOPPERSTRAV IV RERE 13 i :
TOPPERS

RETOT S LO#EA: R— &S

o IPIXaVE1—42RIDBEERNBTEZEDD
EGHEFOICARO7 ) r—a #5685

- 7OtERESE. TOLREEETLHEELTON, BITE—D
BELIZRSAL

- TAERBELIERDOBEESHILE
Well Known Port (4—/\—F8)
0h 51,023
- HKELNDZY—N—DIERATOT S LOR—IES
« HTTP(80).FTP(20&21), SMTP(25) . DNS(53)
- EBERIT7AIL : c:¥windows¥system32¥drivers¥etc¥services
— & —H D Well Known Port
— 1,02451549,151
BEREXRVERHICERHEHEH
— 49,152hM565,535

2013/01/25 TOPPERSTRAVIVRERE 14 i A
TOPPERS

2013/01/.



rS2 AFR—KE : TCP (Transmission Control Protocol)
. EEMHOHB IR IVETORIL

. RMJ— LI
HTTP | FTP | telnet | DNS | NFs

- 12&1%7_\'_91&XHJ_A&T%) Y49k A 227 —X/ITRON TCP/IP API

s EZFRE TCP | UDP

pvs  L_ICMP |
« ERYUSIE (FEHIE) ] :
o BB 1E A —4Hvh (MAC)

10BASE 100BASE | 1000BASE

o« 0O —Hil{E & ERER ]

o IVRERAVFGRIEEFDHEF)
— IP7PRLRER—FBEEDH

o ORIV GRIER)
—- IURRAVEDHTHEA TS

2013/01/25 TOPPERSTRAV IV RERE 15 I :
TOPPERS

TCP €45 A2k

« —HUREE L EENAFRN—LARIZEHAMEE

. BEGEBEE RICDIETHEHELTLNDTITIE
NDES

0 4 8 16 31

74

2013/01/25 TOPPERSTRAV IV RERE 16 I :
TOPPERS

2013/01/.



5> RFR—KJE : UDP (User Datagram Protocol)
- FEMEOLLIRIaVLRBET O

st
« IPEDEL HTTP | FTP | telnet | DNS | NFS
— AVEa1—4ABTIEEL R—FBEF | VY2 BTT—Z/ITRON TCP/IP API
BRI S LBOBEIE ce [
N SR = IPv4 [ cMP |
o F—I\NYREHIPNEKER ARP
A—H 2yt (MAC)
L |
- SRR 10BASE | 100BASE | 1000BASE

— DNS(512A4 97 yhETIL UDP)
— NES(Z7AIRTLNB D CIEEMEHER)
— VoIP HEEDAR)—LT—4

« UDPT—42Y5 5L

F—5

2013/01/25 TOPPERSTRAV IV RERE 17

T

TOPPERS

FYRT =02 DYLK: IPv6

o IPV4DTRL R 4B REREIZR I

IP 7RLRIZ 128 Ewbk

— 16E x 16E {EFE1=(%4G % 4G X 4G X 4G{&

IP ~Ny& D EFRRAE

- BEE @AY TIR)

— L—ATOEEDERIL (V\—FD 7 IE)
— RERA YT DEA

TELREIHTHOBEENME
EE{ESh=7RLRE|IHT
BERBEEEEELFXI)TA

2013/01/25 TOPPERSTRAVIVRRE 18

T

TOPPERS

2013/01/.



2013/01/.

I kA2 T7—R

« BSD UNIXIZHITARAT7TITUr—arrny5LE
TCP/IPZORIILE DA ET7T—R. Z<DOSTIRAS
ntTua,

— Windows Tl&WinSock
s Vb
— BEDEHDIHS
_ BEOBRATRFLRIZINAVRT B ERATEE

HTTP | FTP | telnct | DNS | NFS
V79 A2 B —X/ITRON TCP/IP API

TCP | UDP
pva  ICMP |
ARP
L &le |

A—HRyk(MAC)
10BASE | 100BASE | 1000BASE

2013/01/25 TOPPERSTRAV IV RERE 19 i :
TOPPERS

Ik 3—TJ1x—X : API

. VTYbDER
— socket(pf, type, protocol)

. FRLRDNAAUR | HSALTUR | | H—si— |
— bind(socket, localaddr, addrlen) l

. VIrIRRBE—NIC
— listen(socket, qlength)
s aARYLAVDOEM bind()
— accept(socket, addr, addrlen)
.« H—/IN—A~DIEHE

socket() socket()

— connect(socket, destaddr, addrlen) °°m‘,?fEQ ezl
CoF—s®E | T R
— readv(descriptor, buffer, length) | accept()
S e f
— write(socket, buffer, length)
. ®T HEfERESL
— close(socket)
2013/01/25 TOPPERSTOYTHMEE 20 i A

TOPPERS




ITRON-TCP/IP{t#%

1. TCP/IPO)EHE
2. ITRON-TCP/IP{T#%
3. TINET(TCP/IPZOraLRZ YY)
4. TINETT /N ARSA /N
2013/01/25 TOPPERS7O T REE 21 i ’
TOPPERS
HIAH S AT LETCP/IP

o HAHBDRATLDAA—yNER
— PDA. 7YY R . DVDLO—4—, O T H4—
. AUA—xyrTORIIILDFTA
L A2 A—2 Y TORIILTHADRMEE AL IE
g7 nasbhiEEnTchky
=) YOV BITEREDY IR T AR R AE
B WebIT 594
BREA—H—A A7 —RY—)L
) IV I—F—(UETT—RY—)L
FER T D EDLY

TCP/IPD EE M (IEISIZE EAEM

2013/01/25 TOPPERSTRAVIVRERE 22 i A
TOPPERS

2013/01/.



AR AT LDFFE

o B0 BFITINRIRID) #HAH O AT LD DHRIE
— IIRSWEAREOTIND
- N—FzT7 BRI T HHIFIAELL
— U7 ILEALEARDOND
- BUMEEMEAKRDHLOND

o EIRIAEYEIE vs. FRIATYER
— HRAH VAT LTIE, A BYELGBRGEEHICEIELT-
W (EBTESEEMNZLY)
— PLZEZTHMICERT S5 AEUEEDRY
—E T T)r—a T E\EBABEAEELL

2013/01/25 TOPPERSTRAV IV RERE 23 i :
TOPPERS

TCP/IPZARIIL AR YT D API

« TCPEUDPDAPINGRLEE
) LT, CHITR-TER

HTTP | FTP | telnet | DNS | NFS
gz =)
Iy kAR T —RX/ITRON TCP/IP API
U RR—FE TCP UDP
S YRl IPv4 LEWLE
ARP
TR I8 A—H 2yt (MAC)
Y18 = 10BASE 100BASE | 1000BASE

2013/01/25 TOPPERSTRAV IV RERE 24 i :
TOPPERS

2013/01/.



VT IR BT —RAET DB R

« I8¥E. TCPEUDPMAPIEL TIE, BSD UNIXAIZERET SN
7‘:‘2’7‘%4“/5!71—7((if:li%@%ﬁ?)75‘“&':(@1’)%(
Ly

o HRAADRTLWEFITNMNRELGED) IZIETRELDIER

— ORIV IEKREFEDONEAAET—R
) BIEMFEIEETHIFDOTRLARER
— ORIV REYYRNTENGEAT) EELALE
f51) UDP/ 4y kD 215
- T—AOAE—RI#MNZLHD
read/write
— RTOSDARVETILEUNIXDTOERETILDIEL
fork/select/S FILINV RS

2013/01/25 TOPPERSTRAV IV RERE 25 i :
TOPPERS

Embedded TCP/IPH iTEE S

o BHMNFBIZ. VYIS IMUETI—RIZRDHBIHED
APIZRE. 75— ar OB IZfERE

1 BRELCEDLENE

Embedded TCP/IPRTZEE L
— ITRONZ ALz HMZEIFTBY Iz 7 ERAPIDIE
HELEHDE—H
— 1998 [THZHEL DR % ITRON TCP/IP API{E#k (
Ver 1.0) LT

2013/01/25 TOPPERSTRAVIVRERE 26 i :
TOPPERS

2013/01/.



ITRON TCP/IP APID) % 5H1t#%
(a) VI IR BRI —RER—RIZ
— VYrykZIBATWNATOTSTANZY
— VYL TEINI=Y IR DT EEFFHNLIZL
— LIZSATSUEHETY T YNE#RIC
(b) APIDEEL DTS, TAJSLLOTEEER
— EREMENIZWOAPHE AR B R GRS
—- H—ERO—IILDOIS—DFEMEHLMNBLSIC
() N—FYzF7ERTOtyHDEEH . AEVBE)ZED
ISSERETSECLEER
— AEYRBEDOIRENET IV r—a U FlHTES
— ORI AREYIRNETOEFAE)EEDOLEHLS
=/RIZ
— TAQIOE—EHE RS T HEIE—APIZRHET S

2013/01/25 TOPPERSTRAV IV RERE 27 i :
TOPPERS

ITRON TCP/IP APID & 5H{14%
(d) FOPaLBICENICRBELEAPIZES
— TCPEUDPMDAPIZRI R IZEH
—~ TIVr—a R EDN. RELERSEEELD
ERGAYE S
(&) YPIWEALL AT LNDBEREEZE
~CBHFBEABRY—ERI—ILICZIE, —BEAALTIREI Y
Javxo S a— )L 2RE
f) BULBRETTHLILLDEERE
— [E$HIAPI]
AT LR I7FAIVEEEHNICETE
) ¥ E DR— B S TTCPIEFLFITS
(g) ITRONGE#R D VEiEZ BSEE, fth DRTOSIZ 45 ki A BB
~ H—ERa—JL INTA—E IT—DEHE(L
ITRONAE#R D %2 HEHL

2013/01/25 TOPPERSTRAVIVRERE 28 i :
TOPPERS

2013/01/.



ITRON TCP/IP ) E# =

< Bl R
— XTI =0 N LIZBEY—ERDiIR R
(VYT IE)
- JAbLDEELICER
« UDPD#E{Eim M (UDP communication end point)
« TCPM %4+ A (TCP reception point)
« TCP®D & {Eim M (TCP communication end point)

T
Iy B TT—RTIE, TCPEHZEEFLEZITT
WAV Yk, T—EA0ZEZEICFFEbALL
— B LIV AT LR TAZ—IRIDES THESI
— (e) (g) DA &t

2013/01/25 TOPPERSTRAV IV RERE 29 i :
TOPPERS

ITRON TCP/IP D F =
- /rJayxrga—)L
— H—ERXa—)LDFHTITAVIEINDKRIZHE-T-15E
(2, ALEZ G L -FEEY—ERa—ILh) 23—
i | T UNIXDFERIEI/0EDE L
~ EASET LB A Ta—/L/ Ay E RN TR
~ MIBEERTEroEILTHIEEEEE
o O—)L/\YY
— ARV RBYIDEDARUET T r—av (&
9 5 (OSIEIKFR) Ak
s BEWMABIZTII)S—3 U TES
« 7ORaNREYIBIODTHFANTEST
— AEREDTLOSERETE
B FTARURNISTE YR BENS AL A

2013/01/25 TOPPERSTRAV IV RRE 30 i :
TOPPERS

2013/01/.



ITRON TCP/IP ) E# =
s H—ERO—/LDREELETIS—a—F

— Y—ERX3—/)LDiR{E — (2D A&t
« EFFFO - EFERT
° ﬁ nes Ia_:_l\“

— I5—a—RIEA(VIS—aO—KEHITTS5S—a—KT
R
s AT Z—O—F - {TETIE%E(L

« HIIS—a—F ..« EEKE. TS TES
. BSHIAPI — (HD Wkl

— VRTLERIFAILBIZRRT HIET. BERS
LRI CEMICAE R T 20D Rt AE

2013/01/25 TOPPERSTRAV IV RERE 31 i :
TOPPERS

TCPHOH—ERXa—IILD—&

1S 3 = D A /A BR
— TCP_CRE_REP TCPDZE{tOMDAERL(FRHIAP]) 2%

— tcp_cre_rep TCPEATODERL /N
— tep_del rep TCPZ {0 DHIBR /N
— TCP_CRE_CEP TCPR{EimmDLER (FRHIAPD) 1FE
— tcp_cre_cep TCPEFim R DERL /N
— tcp_del cep TCP:@&1E i = D HllBR /N
Y/ U
— tcp_acp_cep EHRERFE (REA—T ) RE
— tcp_con_cep ERER (BEBA—T ) RE
— tcp_sht_cep T—REEDRT RE
— tep_cls_cep TCPEEIHmmNIO—X A
T—ADERE
— tep_snd_dat T—3DEE R
— tep_rev_dat T—ADRIE A

2013/01/25 TOPPERSTRAV IV RRE 32 i :
TOPPERS

2013/01/.



TCPHOH—ERXa—ILD—&
o T—HERE(HOE—APD

— tep_get_buf EERNYI7FOREG S
— tep_snd_buf NIT7RADT—2DEE A
— tep_rev_buf ZENYTTOREF RE
— tcp_rel buf ZERN\YI7DRK R
+ RBTHDERE-ZOHOY—ERI—IL
— tcp_snd_oob RET—ADEE /N
— tcp_rcv_oob RET—ADRE /N
— tcp_can_cep ROTAVTREBOXvoIL 12
— tcp_set_opt TCPEEIRMA T a>DHRE ik
— tcp_get opt TCPEEImmA T avDFHEEL sk
= WAV
- /07ayxoa—)LORT E¥ s
- RRTA20%E /N
2013/01/25 TOPPERSTOIU T4 B 33 T

TOPPERS

D247 UMD R FIE
s Vb B3—TJI—RED R
79k : socket m=) (bind) mm) connect  mm)
IHADER ™ (B/—F0) = g =
7KL RERTE)
ITRON :tcp cre cep mm) tcp_con_cep mm)
« T0T 35 L4
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TCP CRE CEP(CEPID, {0, NADR, SBUFSZ, NADR, RBUFSZ,callback});
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dstaddr.ipaddr = REMOTE_IPADDR;
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L FAQAE—ERERS B DHIPED
&UVAPI

— ORI AREBYIODNEIRT B\ T7 (D4R 1\
PIZEETIERTH

— 75— I EET B/ \yT7ETORIILR
Ay ICEEFEHLESAEITAELTOEN

s TV —30T0T 5 LDOEHE
« FERMENMBE IR EADEL
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tcp snd dat ~ T—RDEE (1F#]
[CE&EAPI]

ER ercd = tcp snd dat(ID cepid, VP data, INT len, TMO tmout);
[/3524—4]

ID cepid TCP:@{S i = 1D
VP data EET—ADEEFTRFLR
INT len EELEFWLWT—2DRES
TMO tmout A LT INMEE

[JAa—2 185 A—4]
ER ered FEE/NVIFICANI=T—E2OERES

/TZ5—a—F
(CEEHESED)

— EENYITFIZINAPTEANIRY2—2TF B

- RYENEET—ADORIKIVEWNGEIE, FEIhTL
BWT—EINEETD ‘

— BHOREEERDIRTAVTTHEEIEITS—
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tcp rev dat  T—ADFRAE (1F#]
[CE&EAPI]

ER ercd = tcp _rcv_dat(ID cepid, VP data, INT len, TMO tmout);
(/35 A—4]

ID cepid TCP#{EimmID

VP data BRET—REANDEEHDKEETRLA

INT len ZELELWT—IOERS

T™MO tmout FA LT IMETE
[VR—2 NS5 A—4]
ER ercd ZIEN\YI7ICANI=T—EAORE/TS5—a—F
CoERE ) . \ ‘
- BHOZEERNRTAUITHEEFII—
- TCPIERERE M ®RL, /N\vI7ROT—2LWMYLEES
- BIEHEFHILUBINSERVIEN LS
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Iy R TI—REDELY

* close

— DFAIWTARD)TREI Ty DRIEE Y EES .
Vb IO FIRZERIE T 5. IBIAE T3 4HF T
Virykldi&S,

* tcp_cls cep

— BIEWmRDYIMZEITD, BiEmR N RERKRREIZE

HETIOVIT b,
- REFE

~ VIRFIENTE T IH5FETIAVITEHEIITTS

~- EENRETITBHETIAYIL, ZRIIVIME T ETHI
wmLEL., BIEIRRIEBKT 5,
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tep_cls_cep BIEImmMOIA—X [R#]
[CE&EAPI]

ER ercd = tcp cls_cep(ID cepid, TMO tmout);
[/35A—4]

ID cepid TCP: @ {S i s 1D

TMO tmout BA LT INMETE
CEEREED

~ FEEERTLTVWVEWGEIL. EIEN\YI7HRDOT—4
FEELEDLDIOEF->TFINEZZEY ., EHEUINT 5

- RIELI=T—RITETS

—~ TCPEEmRMNERFERKREICLELIDZERFD

— BALTIMIS—I2155 &, RSTEE > THEFIVIETT 5,
:0?,?3%_6{“ TTDIKREIZRSAL (FI5 45U —E R3O
—)
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tep sht cep T—HAEEDKRT N\—290—X) [1E#]

[(CE3FEAPI]

ER ercd = tcp_sht cep(ID cepid);
[/354—4]

ID cepid TCP: @St = 1D
CEERESED

— EENYITHRDT—EEEELEHLLIDEFLT
FINZEY ., ROV FIEZBIR T 5,

- RRICIIEGRFIEZREY 5FEREI HLTHEDT,
DY —ERT—I)LIATIAYIT B &AL

— TCPAEIm R RERIREIZHELIDEFD

— tcp_sht_cep ZMEUH L& X T—HEEHN TEALY

— Z{EQID shutdown [XAE L TLVALY
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tcp_acp_cep5E T tcp_con_cep5E T

tcp_sht_cep

EERT

EE UM
BRI
B UIET ) -
tcp_cls_cep

tep_cls_cepPEH L
tcp_cls_cN
FEHL \ J L
i

tep_cls_cep5E T/F vl
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UDPOH—ERXRI—)LD—&

- BREIRAOER/HIBR
— UDP_CRE_CEP UDP:&{SifmmDAERL (FHIAPI) 1H#

— ucp_cre_cep UDP&E{E i R D £ AL /R

— ucp_del cep UDP&1E i = D HI bR /N )
o INrUbDERE

— udp_snd_dat UDP/ Yy b DiE(E R4

— upd_rev_dat UDP/\rybDZ4E RAE

. ZTOMOY—ERI—)L
— udp_can_cep RUOTAVTREBOFvoE)L 1BE

— udp_set_opt UDPEEH AL T3V & E /N ]

— ucp_get opt UDP@EEInmA T avnEtL ik
o O—)L\YY

- /07ayFx T a—ILDET i

- N7ryb D 2{E (UDP) D H i
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Z0HDHY—ERI—IL

2440 - @S i 55 D HIFR
RET—ADERE
- BE&T—4Id out-of-band DT —2ERS , RIEIKTE
[Z in-band D T—2EH/RS T ELATRE
— 2{Z (tcp_rev_oob) [FOA—IL/\YSTATHEUHT &
ROTATHDUEBOF v )L
— ROTAVTHONE (Y—ERa—)LATHTAYY
7YXV A= )L TRET) DF v )L
BERAA T a  DEFE/ERHL
- BEWMRA T AVEREHEAETH—ERO—IL
— BEWAA T A DENAITEEKE
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TCPOa—I)L/\YH

A—I)LI\YIIL—F U DEREEFEHL

« TCPEEHRAIZHLTIDDA—ILN\YIIL—FUEHRET
=5 (TCPEAAXa—IL/NyIZEFT=7)

o O—I)LN\YJERIL-FRDIEEEEI5I1HI. FREKE
DINTGA—REF25IHITET

=NV IERTER

o /oJn0yXx S a—)LETEH
— H—ERa—)LHSRIENEESNS
—- WEBEXroEILLEEED

s BRT—ADRZE
— O— LI\ R TREAT—AEFMYHSILITNIEESEEN
- REKEFEDER
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LIAE—APIZ LD T—ADEZE

o DAVRINYIFDEENEHRLTERONTWNDIEEE
TETE (tep_cre cep TOAU RNV IFHEEESZ 5L
5B). CDIFE . TREZERITE. KIE
1B QaE—(TEE(F 570

o DAVRONYIFICERGHAEZTHETIL
o ER(ZAIEOE—AREMNE. ALVBLANTIVFA—S

PITORIIWREYI DREITIKTE
— EHIZEoTIFEROE—IZH4BIEL
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tep get buf  EER/N\VIFOEGF(HIE—APD [E%#]
[CE3FEAPI]

ER ercd = tcp_get buf(ID cepid, VP *p buf, TMO tmout);
[/35A—4]

ID cepid TCP#E & im M ID
TMO tmout A LT INERE
[)VA—2 1T A—A]
VP buf EEMEEHOEETFLR
ER ercd EE/NVIFICANDIENTEET—4

NDRI/T5—a—F
(CEEREICD|
— BENYIFISINAITEEERHNIEY2—2F D
— EFLTVAEXERORESERT
BTV T ERCTRLANES (B EDHD)
- BHOZEEERNROTAUTTBHEEITI—
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tcp snd buf  /\WIFRADT—EEEEIE—AP]) [1Z#]

(CE3FEAPI]
ER ercd = tcp snd buf(ID cepid, INT len);

[\SA—=4]
ID cepid TCP#E{EimmID
INT len T—RDOEE
CEHGESE))

—tcp get buf TH1F L,T’ 1_/\‘J77| ]\*LT’T 2%
- %rs%-ﬂ:uigﬁmzﬁmmmmmn ZOHY—t
AO—/)LNTI Ay B EFAEL
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tep rev buf  R{E/\wI7F7OEF(EIE—API) (&)
[CEEEAPI]

ER ercd = tcp_rcv_buf(ID cepid, VP *p_buf, TMO tmout);
[/35A—4]

ID cepid TCP#E{EimmID

TMO tmout 24 LT INEE
[JA—2iNT5A—43]

VP buf RET—HDEXETRLR
ER ercd RET—AORE /IZ53——F
(4%50E18]

— INYTFIZINAPTERZET AN BNE)2—2F B
- EHLTEMTWDZET—IDORIERT

— FFTHFUETERLTRLANERS (REFEDHS)
— BROZEERNRUTIU9TE5E1FTS5—

— BEMRAFMIUHINDIERVIEINELD
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tep rel buf  ZIE/\VI7DEAKR(EIE—API) (1F#]
[CEFEAPI]

ER ercd = tcp _rel buf(ID cepid, INT len);
[/354—4]

ID cepid TCP@EIEiHMAID
INTlen T—320OEKZ

CEHRESE)
— tep_rev_buf THRIGLI=ZIE/N\YI7IC A>TV =T—
REETH (KT, AEBMEZETHEITELY)
— COY—ERI—ILHTIAYIT B &AL
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HBOE—APIL: 70455 L4

[ ZELET—ARETNDASFFERYE T +/
while (( ercdl =tcp_rcv_buf(cepid, &rbuf, TMO FEVR)) > 0){
[ EERNYITERYLT ¥/
ercd2 =tcp_get buf(cepid, &sbuf, TMO_FEVR); /* TS5—ALIE% HBE */
len = min(ercd1, ercd2);
for (i=0;1<len; i++){
if (isupper(rbufli]))
sbuf[i] = tolower(rbufli]);
else
sbufli] = rbufli];

}
/¥ T—R%EEIET B */

ercd = tcp_snd_buf{(cepid, len); [* TS—BEEEE */
/* ZEERD/N\YIFERKT S */
ercd = tcp_rel_buf(cepid, len); [* TS—NEBEER ¥/
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ITRON-TCP/IP{L#%

1. TCP/IPO)EHE
2. ITRON-TCP/IP{+#%
3. TINET(TCP/IPZEraJLRAAYY)
4. TINETT /N ARSA /N
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TINET D $51

s BIMEEFERIZERIZEVDTHREINIZITRON
TCP/IP APHLARIZHERL =0 /Y NETCP/IPT AL
&)

e FreeBSDZAN—X|Z
— NV IO 7T MR TLDFER
— BSD 54tV RIZKDEF

o FRAHVRTLD)Y—RHNFI T

« Xxfhs RTOS & TOPPERS/JSPRUFASP A—2JL

« API [X ITRON TCP/IP API {1#%
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RELEELI-FIE
o FHRAHLRTLD)YY—RFIFI(TINET DH)

— IPv4 [£. RAM D% 8K/ N1+, ROM My 41K/~
— IPv6 [£. RAM D% 9K/ N1 k. ROM MY 59K/ A+

« ITRON TCP/IP API {4 DWW E 4 BE
— R/NNOaE—[EHK
~ BAEY EE DB
- ERIAAA—T—R
— APIEDIS>—DO ML

- EEREEOHIR
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TINET DR 9 AHaELEERA—T vk
Rt B RE
— WRIGULNG AR IZ% G

— TCP MDA T3> (E MSS (Maximum Segment Size) &

— T —Y DR/ —F
—- B—DRINT—DA423T7—R
A yb

— BIEIEETEY —E X& NKEV-010HS

— P A EFEERAKI-H8/3069F LAN R—K
« NE2000 E #t NIC
« REBIL—TF 1305
s VYT IARAT—A%EFIEHLT- PPP

— Jb 3 EFH HSB7727ST (SH3)
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Ry —IBERER (1Pv4)

AR5 A
IR fE
ITRON TCP/IP API
FS> RAE—HE TCP UDP
ICMP
FobT—o R IR !
ARP
3 —H 2wy R
- L A —H oy I
JSP h—=JL NIC | 1]
)18 = IN—KSHx7F
EREEHH
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YT —2/\9T7 (net_buf)
1 1 2 Oor2 128 ~ FYRT—IAYSH+MTU

‘idix- len ‘ align ‘ data ‘
« TCP/UDP. IP, /1 —H R ybAYF LF—EAMNABTOIL
LN DTT
« tHABFIEXTCP/UDPTHER
o ANBEFA—Y YT NS RRSA /N THER
« BSD M mbuf [ZHH
s EERDAE)TOVY
- TRBOAYSFEEEH N LCOHER,
— BB TOHHEAEREIZITHEL,
- ~NYERIT 4T OTYN, 1,514 T HOTFIRDA—H Ruk
TL—LTH—/\NYF[Z 0.4%,
— MTU (Maximum Transmission Unit)
s FYRT =YD FRKERIE B AL (Ethernet T1500)
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A —HRYNHEIET —ADF

P NET P
AN 2AIERY Hi 1R
! !
g [ | A=Yk
ARP % IR 0
!
F—#
SFLFRA— 4oy Nl *?—
A—HRuk A—HHruk
ANBRY HHERY
= = BE —L—
1 o IO+ o+ —_— 1
| |
: | y '
HooL—o A—HaokTq NIC HiA |}
V| AaE | MARTAN EBES |
: f - l
¢ BfE - vRE
| AR A |

------ NIC (RealTek RTL8019AS) -
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ITRON TCP/IP API D

« API
— ITRON TCP/IP AP D12 HEHE BE
— BERYAE ITRON TCP/IP (/N—326) APULHRDIZ L HE e
« TCP
— BSD D& {EHAE
- RRETAUPFAX(MSS)F T3>
- #aF— API
- /ry7Aayxrga—)L
« UDP
- /ry7ayxrga—)L
« BRRIAPI
— TCP/UDP @{Eimm DERK
— TCP Z{TODAERK
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TCP M API
- NBLK" ey
APLE " % [EEm[=Em|cC
TCP_CRE_REP [TCPZ{+ O M 4 AL
TCP_CRE_CEP [TCP&/Eif m DA
tcp acp cep ?ﬁf&*ﬁ% @)
tep con cep |PEFEER @)
tep sht cep | T—HBEKRT
tep cls cep  B{EIREDHIO—X O
tep_snd dat | T—A2®DEE @)
tep_rev dat |[T—2DZIE @)
tep get buf |ZEER/N\VI7DEREF @) @)
tep_snd buf [/ \YI7AT—2DEE @)
tep rev buf [Z{E/\vI7 DEE (@) @)
tep rel buf | Z{ER/\I7 DEER @)
tcp can cep [MLED Xy t2)L
NBLK": /> 7Ovyxo 4 a—)L
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UDP M API
. NBLK
APL % " R sEzzEz
UDP_CRE_CEP  |UDP&{Eifmm D LR
udp_snd_dat INTYRDIEE @)
udp rcv dat INTYRDZE (@)
udp_can_cep MEDFXr )L
UDP/Xrvy kD Z1{E |UDP/ Xy D Z{E
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TINET T4L 7R
tinet/ D IL—bT 4L IR
Jefg : TINET 3> 74F2L—4
Jdoc cRFaAVNE
/net AR YRT—H
./netapp HUTILDRYRNT =TS A
/netdev C AYRT—DALBZTI—ADEZA /N

J/netdev/if ed

: NE2000 B2/ —H Ry b T /INA ARSA/\

/netinet : TINET D AIK (FI[Z 1Pv4)
/netinet6 : IPv6 M ARIK
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TINET QFFa A2k (./doc)

* tinet.txt

— A=A TIL. APL, 7TV —a B E AL

* tinet install.txt

— AVA—=ILRZATIL. HUT LT T DHES

* tinet config.txt

— OV I4FAL—1arw=aTIL. IO EHRE

* tinet defs.txt

- Oy SRTLEEORE:

* tinet sample.txt

~ BTN TaS S LD

tinet chg.txt
- EEEE

2013/01/25
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AV IAF AL —2aV/INSA—RBEZET7AIL

+ config/$(CPU)/tinet_cpu_config.h
~- TRy HRBEERI 7L
+ config/$(CPU)/$(SYS)/tinet_sys_config.h
- VAT LRBFEEZEITAIL
+ tinet/netdev/$(NIC)/tinet_nic_config.h
— ZYRT DAV RATI—RIKBFEET7AIL
+ config/$(CPU)/tinet_cpu_defs.h
~- TRy HRBEERIT 7L
+ tinet/netdev/$(NIC)/tinet_nic_defs.h
- RIRT—=DA BT —RAEEIT7AIL

2013/01/25 TOPPERSZ7OL T HRRE 69 i .
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IR0 S L7741

$(APP_DIR)/tinet $(UNAME).cfg
— TINET 3> 74Falb—3>I774 )L
— ITRON TCP/IPE D EFRHIAPIZEER T 5
— TINETAY 74Fal—2(CkYNEIN S

$(APP_DIR)/tinet_app_config.h

— 7I)r—2aI24&k#FS S TINET A Io4¥al—
DU INGA—RETEERTHI7AIL

$(APP_DIR)/route_cfg.c
- HHRRERI 7ML
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tinet_app_config.h M5l

/TP PRLADERTE

#define [IPV4 ADDR_LOCAL ¥
MAKE IPV4 ADDR(172,25,129.88)

#define IPV4 ADDR_LOCAL MASK ¥
MAKE IPV4 ADDR(255,255,255,0)

#define IPV4 ADDR_DEFAULT GW ¥
MAKE IPV4 ADDR(172,25,129,140)
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FHHIRRIREZ I 74 )L route_cfg.c DI

T IN4 RTENTRY
routing_tbl[NUM_ROUTE_ENTRY] = {
/* default gateway. fHI$EBDE */
{0, 0, IPV4 ADDR DEFAULT GW },
/* B— LAN A, BIEEE */
{IPV4 ADDR_LOCAL & IPV4 ADDR_LOCAL MASK,
IPV4 ADDR LOCAL MASK, 0},
/* @— LAN A~ADTAO—K X v X, BEHEEE */
{ OxfIfftrtf,  Oxfftftftt, O },
¥
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TINETaY I4X1L—4E K IT7AIL

$(APP_DIR)/tinet_cfg.c
— TCP %2410, TCP @{Eimm . XUV UDP #@IEimmIZ
G DIBERNERENET7MIL TT ) T—
3704554, TINET &&(Zav/SMILLTY T
%,
$(APP_DIR)/tinet_kern.cfg
— TINET A TR 2A—RILAT OO DFRE
API BNEREINDT7AIL, ISP DU AT LAV T4F
Al—3 7740 ERETIE $(UNAME) .cfg) o
A9 —KT B,
$(APP_DIR)/tinet_id.h
— TCP 24tA. TCP &E{Eimm . RV UDP @Eimnm D
ID BEIEFHER 7ML,
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774 )L tinet_kern.cfg M5l

CRE _SEM(SEM TCP CEP LOCKI,{ TA TPRIL 1,1 });
CRE_SEM(SEM_TCP CEP SBUF BUSY],

{TA TPRL 1,1 });
CRE_SEM(SEM _TCP_CEP RBUF READY],

{TA TPRL 0, 1 });
CRE_FLG(FLG_TCP CEPI,

{ TA_TFIFO[TA_ WSGL,CEP_EVT CLOSED });
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ITRON-TCP/IP{L#%

1. TCP/IPO)ELHE
2. ITRON-TCP/IP{+#%
3. TINET(TCP/IPZOra)LRZ YY)
4. TINETT/NAARSA /N
2013/01/25 TOPPERSZ7OL T HRRE 75 i ’

TOPPERS

TINETOaAV NS IV EREE

« TINETTIX, To5Vb 74— LKFEHELTUT O
MIVEBERZHERTS
— $(CPU) 7Oty H DML . AEE Tldarmv4
— $(SYS) Y RAT LD . KEE TIXIpc2388
— $(NET_DEV) 4 —HRIRTINA AR SA/\D T4
AREZ TILif Ipcemac
« $(UNAME)IE7 TV —a>v 7RIS LE5EKT S
o INBLDIAVNAIVERTE EIEMakefilelTTERZITL
RERBFEHBOTALIMN) LOREMEEZTT
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EEKFE 7ML

o TINETHER/NSA—RIFAET7AIL

I7MI% TALIM) EENE

tinet_config.h tinet UTFTDI7ANDALIIIL—F
tinet_app_config.h $(UNAME) 7T SLOIKREFEESR
tinet_cpu_config.h config/$(CPU) JowevHiREER
tinet_sys_config.h config/$(CPU)/$(SYS) VAT LEREER
tinet_nic_config.h tinet/netdev/$(NET_DEV) | A —H R ybT/\RIKEEE

« TINETIZ®H T BN\—FOzF7IRFEERT7AIL

T7AMIVE T4LIRY EENE

tinet_defs.h tinet UTDI7ANDAIIIL—F

tinet_cpu_defs.h config/$(CPU) TRy REEE

tinet_nic_defs.h tinet/netdev/$(NET_DEV) | A —H Ry T/INFIIKEERE
2013/01/25 TOPPERSTOL T HMEE 77 i A
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A=Y RYNT A ZARS4/37 90

o TINETIERYNT—SK/—RE R — ok T—o DA
KL, ZDFOPBADRS A/ EEEFUH L4

o PRTETIOELET /A RRS AU H 5
BTALE— I A ADKREEEFRLTNS

o004 BRENE
IF_ETHER NIC_START(, o) NICH HiEBIEE %k
IF_ETHER NIC_GET SOFTC() NICT /AL RRSA /BB A I E
IF_ETHER NIC PROBE(i) NICH H B %
IF_ETHER NIC_INIT(i) NICH)E LB %k
IF_ETHER NIC READ(i) NICA —H R ybTL—LFEAHAAH B
IF_ETHER NIC RESET(i) NICYtzw BE%
IF_ETHER NIC WATCHDOG(i) | NICTvFRvZE%k
IF_ETHER NIC IN6 IFID(l,a) NICA 2 A—T x4 RHRIFDERTE
IF_ETHER NIC_ADDMULTI(a) NICTILFF ¥ AT RLREME S
T IF_ETHER NIC_SOFTC NICEH#IER
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FIRARRSANADT—4% S
o FTINARARSAINDAVIIL—FI7ALILIZ, TINAARS

ANEERADEEREEET S
« TINETIEHF BZSEBET . BYKS

#define T_IF_ETHER_NIC_SOFTC struct t_emac_softc

« FRARRSANY—RTEET S
/*

* RYRT—=DA VBT —RIIKEFET BV 7LD T7IER
*/

typedef struct t_emac_softc {
UW  nic_addr; /¥ NIC DR—RFELR */
UH  phy_addr; /* PHY ADDRESS#E & */
UB  phy_speed;
UB  phy_duplex;

UW  tx_error; [* FEETS—EAAEE */
UW  rx_error; [* RETS—EAAHEE */
} T_EMAC_SOFTGC;
2013/01/25 TOPPERSFOU T RERE 79 i :
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TINARRSA D FEE

o FSA/\DWHEAME(E. ether input taskDFNEAILIZT. 3
D2OIIOZFUVHT FIETITS

void
ether_input_task(VP_INT exinf)

T_IF_SOFTC *ic;

/¥ FIRT =4 BTT—REBE N T D, */
ifinit();

[* NIC 29T 5. */

ic = IF_ETHER_NIC_GET_SOFTC();
IF_ETHER_NIC_PROBE(ic);
IF_ETHER_NIC_INIT(ic);

/* Ethernet tH h 2R HZEHRENT S */
syscall(act_tsk(ETHER_OUTPUT_TASK));

[* FYRT—DRAIFRYERENT D */
syscall(act_tsk(NET_TIMER_TASK));
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ES 0

o E{ERARRVether output task CEEERNHH1-5E

.IF_ETHER NIC STARTYYRAZMHUHT

void
ether_output_task(VP_INT exinf)

{
T_IF_SOFTC *ic;

get_tid(&tskid);

syslog(LOG_NOTICE, "[ETHER OUTPUT:%d] started.", tskid);

ic = IF_ETHER_NIC_GET_SOFTC();

while (TRUE) {

while (rcv_dtq(DTQ_ETHER_OUTPUT, (VP_INT*)(VP)&output) == E_OK) {

NET_COUNT_ETHER(net_count_ether.out_octets, output->len);
NET_COUNT_MIB(if_stats.ifOutOctets, output->len + 8);
NET_COUNT_ETHER(net_count_ether.out_packets, 1);
syscall(wai_sem(ic->semid_txb_ready));
IF_ETHER_NIC_START(ic, output);
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Z{S0LIE

o FHELRILARY T, ZIEEAA DD EZITAHBEEHND
#%. 2{EB%~/0OIF ETHER NIC READZ#MEUH T

void
ether_input_task(VP_INT exinf)

T_IF_SOFTC *ic;

¥ 2T =94 BT —RAEBENET S, */
ifinit();

ether_ifnet.ic = ic;

while (TRUE) {

syscall(wai_sem(ic->semid_rxb_ready));

if ((input = IF_ETHER_NIC_READ(ic)) != NULL) {
NET_COUNT_ETHER(net_count_ether.in_octets, input->len);
NET_COUNT_MIB(if_stats.ifInOctets, input->len + 8);
NET_COUNT_ETHER(net_count_ether.in_packets, 1);
eth = GET_ETHER_HDR(input);
proto = ntohs(eth->type);
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TINETT /N ARSA4/\DEET

1. RTOS{R7FEB
2. netdev/$(NET _DEV)
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LPC2388METHERNETRS A /\E&E

o ZOETIL. LPC2388IZEEDEMACRHD S A /%
T HEERBAZEITD

« EMACKSA/\TIZRAMEDEZIET—2EDMALZE
DTETHERNET LIZERIET SR ELLHOTLNDS

w —_— —
2 TRANSMIT
L HOST FLOW || ~ |RMII
B REGISTES CONTROL &
" Z A Y 2 &
> = a
@ TRANSMIT || TRANSMIT | | - < MIT| 2
o DMA RETRY w g a
T
= B & = m
o T E
RECEIVE |, | RECEIVE m i
DMA BUFFER z
w
N/ L L 1M
RECEIVE
FILTER
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CPUIRTFERDERTE

+ configlarmv4 TIZLL T D2 DDAV II—KRI7 A L& i
C- N IS
— tinet_cpu_config.h TOtyH{kFconfigiE &
— tinet_cpu_defs.h TOtyH{k#Fdefine E &

-~

« tinet cpu_confighlLBETNA RIKFEDHREEITI. T
THILEDif ed&REERTE THRERELL

+ tinet cpu defshlE7SAVEEE T, T I/ EDif edEF]
R TR
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TARY)THRER
o EMACOEZ{E Control Registers

- name address | access width | discpition
T 9 'j:Ethemet Command O0xFFE0100 | RW [ 2 avkO—LLTRE
RAM(OX7EFOOOO Status O0xFFE00104 | RO 4 ATF—HALURE
RxDisciptor 0xFFE00108 RIW 8 BRETARYITIR—ZTRLR
0 ~ OX7FEO3FFF) RxStatus OxFFEOOI0C | R'W [ 8 BERT—HRAR—RTRLR
0) 1 6KBO) )(:E IJ RxDescriptorNumber | OxFFE0110 | RW | 6 BETARI)TEOH
L= RxProducelndex OxFFE00114 | RO 6 S {Eproduce index
J: —G T ’( X 7 IJ 70 RxCousumelndex OxFFEOOI18 | RW [ 5 S {Econsume index
9 % ﬁ L ’C % Ii‘d' TxDescriptor OXFFEOOIIC | RW [ 5 BRETFARIYTHR—RTELR
TxStatus OxFFE00120 | R'W [ 3 EERT—HRR—RTELR
%) TxDescritorNumber O0xFFE00124 R/W 9 REETARIITEOHK
—_ TxProducelndex 0XxFFE00128 R/W 4 #{Eproduce index
s T ’( X7 IJ 709 li TxConsumelndex OxFFE0012C | RO 12 S {Eproduce index

EIER.RER 7 x0T —LEEA~AOFA AETURD

AN 5K — 74— ED27—R (831 F) THREN S
. AT—RRE EERIF1T—F 4118 ZIER
* Control Register 1555 "t (8)34h) D27 — 4R THiFEN S

TEEZITS
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E[E D Ethernet RAMD & Ak,

+ 16KBORAMIZEZIERDTA RV TR AT—4EX,
IL— LN\ I7ERELGITNIEESAEL

s 1DDTARY)TRILEER1548/ 31 Z{ER1552/34
FC#H D=8 . Ethernet RAMEIZ5@ET DEIE T S

s EFERADBREZLUTITRY

TARG)TE IL—L\yI7

TxDescriptor

TxStatus

TxDescriptorNumber 5
TxProducelndex | EIEPTREAR
[ TxProducelndex | ZERET

RT—HR
BEEROINIS
ERIUNTYT
2013/01/25 TOPPERSFOS1HHBRE ot i .
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VAT LIKFRTE
+ config/armv4/lpc2388/tinet_sys config hTIXT/\A RS
ANIKEFELIZERZTITO

/* NIC (EMAC E#£) I3 5EH */
#define TMO_IF_ED_GET_NET_BUF 1 /* [ms]. {8 net_buf /RS LTIk ¥/

#define TMO_IF_ED_XMIT (2*IF_TIMER_HZ)

[*#define IF_ED_CFG_ACCEPT_ALL VILFF¥Rb, T5—TL—LHLRIETHEEFIANEST, ¥/
/* EMACIZEE 2EE */

#define INHNO_ETHER INTNO_ETHER /* IRQ5 */
#define LPC_ETHER_ADDR_LEN 6 /* Ethernet (MAC) Address & */
/* MACRID /Oy 73%TEfiE */
#define PCONP_EMAC_CLOCK 0x40000000

*

/* EMAC MODULE ID
#define PHILIPS_EMAC_MODULE_ID ((0x3902 << 16) | 0x2000)
/* PHYIZEAY 2EE */

#define PHY_ADDRNO 1 [* PHYZRLREE */

#define USE_RMII /* PHYEDBIEISRMITEEA */
#ifndef _MACRO_ONLY

#define ed_ena_inter(ipm) chg_ipm(ipm)

I F=5%

extern UB Ip23xx_macaddr[LPC_ETHER_ADDR_LEN];

/* BE%

void tinet_sys_initialize(void);
#endif /* of #ifndef _MACRO_ONLY */
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VAT LIKEEER
+ config/armv4/lpc2388/tinet sys config.c TlEA—H R vk
70T PPHY SR EZIT OB HE b

void
tinet_sys_initialize(void)

unsigned long tmp;
tmp = sil_rew_mem((VP)(TADR_SCB_BASE+TOFF_SCB_PCONP));
tmp |= PCONP_EMAC_CLOCK;
sil_wrw_mem((VP)(TADR_SCB_BASE+TOFF_SCB_PCONP), tmp);
sil_dly_nse(20000);
#ifdef USE_RMII
tmp = sil_rew_mem((VP)(TADR_MAC_BASE+TOFF_MAC_MODULEID));
if ( tmp == PHILIPS_EMAC_MODULE_ID ¥
sil_wrw_mem((VP)(TADR_PINSEL_BASE+TOFF_PINSEL2), 0x50151105);

else{
sil_wrw_mem((VP)(TADR_PINSEL_BASE+TOFF_PINSEL2), 0x50150105);

}
#else /* else RMII, then it's MII mode */
sil_wrw_mem((VP)(TADR_PINSEL_BASE+TOFF_PINSEL2), 0x55555555); /* selects P1[15:0] */
#endif
sil_wrw_mem((VP)(TADR_PINSEL_BASE+TOFF_PINSEL3), 0x00000005); /* selects P1[17:16] */
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TINETT /N ARSA4/\DEET

1. RTOSIKRTFEER
2. netdev/S(NET_DEV)
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LPCEHEMACKSA/\DEE

« EMACKFZ A/ \DREHFT

— RTOST 4L %k /tinet/netdev/if Ipcemac
. EEIFA

— Makefile.tinet TIMARSANAAYT7AIL

— tinet nic_defs.h HRyrD—OA4L8—Tz(RERT7AIL
tinet nic_config.h FyrD =01 8—TA RIKEEET7IIL

— nic_rename.h TINAARSANEERYR—LT7AI

— nic.cfg FTIAARSA/NAAY T4F¥aL—2aVT7()L

— if Ipcemac.h LPC-EMACRAYZIL—RI74)L

— if Ipcemac.cfg = LPC-EMACAIaYI4¥al—avIrAIL

— if Ipcemac.c LPC-EMACRT /\A ARSA/1\Y—RT71 )L
2013/01/25 TOPPERSTRAV IV RERE 91 T
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FSA NI T4FaL—2aT7AIL
* nic.cfg
~ NICRAA—HRILNAT I DIEEZETTS. LPC-
EMACTIZLif Ipcemac.cfg& g E (12 IL—FF5)
* if Ipcemac.cfg
— TINAARSANTHERAT HEAHNIRSERRA
—HRMIEAEORPRRE LI OERES
2

INCLUDE(“¥”if_Ipcemac.h¥"”);

/% BIAFINI R T ¥/
DEF_INH(INHNO_ETHER, {TA HLNG, if ether handler });

/* AMAREARE< I+ */
CRE_SEM(SEM IF_ EMAC _SBUF READY, {TA TPRI, NUM_IF EMAC_TXBUF,
NUM _IF_ EMAC TXBUF});
CRE_SEM(SEM_IF EMAC RBUF READY, {TA TPRI, 0,
NUM _IF_ EMAC RXBUF});
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RSA /N AT 74 )L : Makefile.tinet

o TINARRSANAVINAIVADIAVINA VAT 3,
KEERRBNRARVA T IRDIBEFITS

o RTOST 1Lk /tinet/Makefile.tinet&kW £ —H R ybRS
ANEFERTHEE. A1VVIL—FEhb

#

# aAVNAILATay

#

INCLUDES  :=$(INCLUDES) —I$(TINET _ROOT)/netdev/$(NET DEV)

TINET DIR  := $(TINET DIR):$(TINET ROOT)/netdev/$(NET_DEV)
TINET _COBJS := $(TINET_COBIJS) if Ipcemac.o
TINET_KERNEL CFG := $(TINET KERNEL CFG)

$(TINET _ROOT)/netdev/$(NET_DEV)/if Ipcemac.cfg
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FSANEERAVIL—FT 74 )L  tinet_nic_defs.h

o TINETIZx T BANICO/N—KYHz7kEEESEI7MIL
o REETEA—HYRIMIYETDTIAVABREDHE
EELTLD

/*
» FELLGVBAE. OFEET 5,
&

#define IF_ETHER_NIC_HDR_ALGIN 0
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RSA/NFAATIL—RD74)L

* tinet nic config.h

— tinet CETRSMNT=FSA /AT IL—KT7A)L

— ERIFILUTD2DODAIIV—KI7ALILEALD)L

—k¥3

* nic_rename.h

- FSAN\BARDEEREEET D

* if Ipcemach(REKE)

- BEEREDADIL—KIFALIL

- FSANDERNER. XVOBDEBREIT

N &

2013/01/25 TOPPERSZ7O T HRRE 95
TOPPERS
if Ipcemac.h
s FIANDEEEEZTITD
« EMACYPHYDEREEEZITD
s YOOBDRSA/N\EHEEBRICEY LTI IEEEITD

<on%

SGRZ A /B %K

REE

IF_ETHER NIC_START(, 0)

Ipcemac_start(i, 0)

_tinet_emac_start

IF_ETHER NIC_GET SOFTC()

Ipcemac_get _softc()

_tinet_emac_get softc

IF_ETHER NIC_PROBE()

Ipcemac_probe(i)

_tinet_emac_probe

IF_ETHER NIC_INIT(i)

Ipcemac_init(i)

_tinet_emac_init

IF_ETHER NIC_READ(i)

Ipcemac_read(i)

_tinet_emac_read

IF_ETHER NIC_RESET(i)

Ipcemac_reset(i)

_tinet_emac_reset

IF_ETHER NIC_WATCHDOG(i)

Ipcemac_watchdog(i)

_tinet_emac_watchdog

IF_ETHER NIC_IN6_IFID(I,a)

get mac6_ifid(i, a);

FSANTIIRER

IF_ETHER NIC_ADDMULTI(a)

Ipcemac_addmulti(s)

_tinet_emac_addmulti

T IF_ETHER NIC_SOFTC

struct t_emac_softc
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LPCREMACKZA/\:if Ipcemac.c

« EMACH®D &I EPHY DFIEEH LS
« EMACAH®DA—YRICTINAARSA/\&IfHAIZO—A
LR {R (T EMAC SOFTC)2E&T 5

T_EMAC_SOFTCH#&E&ERADESE

nic_addr uw LPC-EMACDL XA~  TADREMC_BASE
—ATRLR (0xFFE08000)
phy_addr UH PHYE S PHY_ADDRNO(1)
phy_speed UB BIEERE
phy_duplex UB DUPLEXERTE
tx_error uw  EEIS—RE#H
rx_error uw ZIETS—EH
2013/01/25 TOPPERSTRAV IV RRE 97 T
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Ipcemac_get softc

o TARILREVIDLENICOIEREIRET HI54E.
T IF SOFTCEDT—AXME1TI, COEIL
net/ethernet hCEBZSINT /INAARTA/NTIVREIVR
95

* Ipcemac get softcBIRIE T /NAARSA/NTHEET S
T IF SOFTCEDT—2DRA 2% Y H TR

T_IF_SOFTCE M E%

ifaddr T_IF_ ADDR netl/F address

timer UH 1% {Etimeout 0

& TIFETHERNIC_ SOFTC*  {k7F [ T_EMAC_SOFTC
el e | $IEtTTA  SEMIFEMACSBUF READY
et e ey | S{E4T T4  SEMIFEMACRBUF READY
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Ipcemac_probe

NICHE i B %k
HELENICOFEZREAOBEKA, LPCTIE
LPC-EMACHHEEL TLST=68 ., FIHIEEMACTRL R
DERFZEITD

NICO#HAME [Ltinet sys_initializeRAEDIEUH L T=E
79%

— JBYIEE.PHYD A A—T A XD AL EITS
MACTZRLRIEF7F)r—3> T LI, Ipcemac_probe
RASEITHIIZ. 1p23xx_macaddriZMACT KL REHRET
HILERHRELTLNS

— 75 —ar T ETmacaddr initBAEEATT INTES

BIAPITEITT A EITKYEITLTINVS

2013/01/25
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Ipcemac_init

« NIC#IHA{ERE %k

« PHYD#H1E. EMACO#MHE. EZIETARV)T4A
DERTFE.MACHEZEEXHATH

void
Ipcemac_init(I_IF_SOFTC *ic)

int result;

unsigned long tmp;

syslog_1(LOG_NOTICE, “start Ipcemac_init(%08x)”, ic);

if(!(result = Ipcemac _phy 1n1t11alze(1c))){
S%/slogké(LOG ERROR, “Ipcemac_phy _initailze result(%d)”, result);
slp_ts

/* MAC TX/RX enable */

tmp =sil rew mem((VP)(TADR MAC BASE+TOFF MAC COMMAND);
tmp |= MAC_TX ENABLE | MAC_RXENABLE;

sil_ wrw_mem((VP)(TADR MAC BASE+TOFF MAC COMMAND, tmp);
tmp =sil rew mem((VP)(TADR MAC BASE+TOFF MAC MACI)

tmp |= MAC_RECEIVEENABLE;

sil wrw_mem((VP)(TADR_MAC BASE+TOFF MAC MACI);

}
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Ipcemac_read

ZEIL—LDOBMYAHEITI. RUBIZERGLT=/\vT
FDRAA,
RxProduceIndex&RxConsumelndex|ZZE N HBIHS .
RxConsumeIndex|Z® i LTIz IET ARV T4 Z1{E
IL—LERYBLN\YI7IZEINT S

ZDH&E . RxConsumelndexF AP A b9 3
RxProduceIndex&RxConsumelndex|Z, FEENHH15
BlE. FEHERABOTWVENA—YRUNIL—LEHD
D TRIEE YT+ (ic->semid rxb ready) ZtykL T, A
—HRICANFRVEREIEAZEED
ZERD/\YI7ILtget net bufBiEITRET 5, B

ELEMOEBE L. IL—LITHESL, ._GDFaEIyi(ib:‘:U
fENULLAYSREN S
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Ipcemac read”/—RXI—k

UTDYV—XIEEEEELTNEYS

T _NET BUF *
Ipcemac_read (T_IF_SOFTC *ic)

T EMAC_SOFTC *sc = ic->sc;
T_NET BUF *input = NULL,; = o
ST P ZEL/\TybE

if(RxProduceIndex != RxConsumelndex) { LOGINFOTERRLET

frame ptr = (char *)*rx_desc_addr;
len = (*rx_status_addr & DESC SIZE . MASK) - 1;
if (len <<EMAC_BLOCK  SIZE) {
input = Ipcemac_get | frame(sc frame _ptr len);
syslog_5(LOG_INFO, "ETH[RECV][%08x](%d) type[%04x] src[%08x] dst[%08x]",
input->buf, input->len,
(1nput—>buf[ 1 2]<<8)|1nput—>buf[ 13],
(input->buf[26]<<24)|(input->buf[27]<<16)|(input->buf[28]<<8)|input->buf[29],
(input->buf[30]<<24)|(input->buf[31]<<16)|(input->buf[32]<<8)|input->buf[33]);

!

if (RxProducelndex != RxConsumelndex)
sig_sem(ic->semid rxb _ready);

return input;

Ny
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Ipcemac_start

NICH HiEBRE#k. EEMIBEREITD
TxProducelndex&TxConsumelndexZFEYH L. ZHH S
B IR NE

TxProducelndex| 2 G LTz EETA RV TRIREET

—3%3aE—L. T 7(7')79@1%1&(;%1:.%*&"‘ —53
REESAC

TxProducelndexZ A1) AT %
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Ipcemac_start’/—2A&

UTOYV—RIEEEEELTHEYS

-

void
Ipcemac_start (T_IF_SOFTC *ic, T NET BUF *output)
{

long *tx_desc_addr;
int TxProducelndex, TxConsumelndex,i, templen; ibé{g Li=/ \°I7-‘y Fd&

TxProducelndex = sil_rew mem((VP)(TADR MAC BA Holen|\[FoRe- 75 Py
TxConsumelndex = sil rew mem((VP)(TADR MAC B
syslog_2(LOG_DEBUG, “ETH[SEND] p(%d) ¢(%d)”, TxPro #ex, TxConsumelndex);
if(TxProducelndex = —NUM_IF EMAC _TXBUF)
sil_wrw_mem((VP)(TADR_MAC_BASE+TOFF_MAC_7} ODUCEINDEX), 0);
tx_desc_addr = (long *)(TX_DESCRIPTOR_ADDR + TxPy #lcelndex * 8);
memcpy((char *)(*tx_desc_addr), output->buf, output->le
syslog_5(LOG_INFO, "ETH[SEND][%OSX](%d) type[%04x] src[%08x] dst[%08x]",
output->buf, output->len,
(output- >buf[ 1 2]<<8)|0utput—>bui[ 13],
(output->buf[26]<<24)|(output->buf[27]<<16)|(output->buf[ 28]<<8)|output->buf[29],
(output->buf[30]<<24)|(output- >bui[31]<<16)|(output >buf[32]<<8)|output->buf[33]);

*(tx_desc_addr+1) = (long)(EMAC_TX DESC_INT | - |(output->len-l));
TxProducelndex++; /* transmit now */
if(TxProducelndex == NUM IF_ EMAC TXBUF )

TxProducelndex =

sil_ wrw mem((VP)(TADR MAC BASE+ - - ), TxProducelndex);
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if _ether handler

« LPC-EMACH D EA A B3k

« EAHEMEMAC INT RXDONEAEAL-BE ., &
{Et< T+ (ic->semid rxb ready) ZtykL T, /1 —HF
YR ARFRVEREEFELED

« FAHEMHEMAC INT TXDONEMWRLEL-IHE. %
{E< T+ (ic->semid_txb ready) ZtvybL T, 1 —HF
v ARV EREE LD

o EREUNE. ERBICEBEISF——RLGOT.BED
BEEITO
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Ipcemac_reset

« NICYtvrE#

/*

* Ipcemac_reset — emac FYRT—I A A—TTARE) YT B
<y

void

Ipcemac_reset(T_IF_SOFTC *ic)

{

int result;

disint();

result = Ipcemac_phy initilaize(ic);

enaint();
NET_COUNT_ETHER_NIC(net_count_ether nicNC_ETHER RESETS], 1);
syslog_2(LOG_NOTICE, “Ipcemac_reset(%08x);(%d)”, ic, result);
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Ipcemac_watchdog

« NICOAYFRYIER EERDIALT INRELE
5e . COBEBNFUOHIND

o IS—AVUETITEA—HRYMRZAIND) EIREITS

/*

* Ipcemac_watchdog — emac RYRT—V A R—TTARDIAYFEIT ZAL LTIk
&/

void

Ipcemac_watchdog(T_IF _SOFTC *ic)

NET_COUNT_ETHER_NIC(net_count_ether nicNC_ETHER OUT ERR_PACKETS], 1);
NET_COUNT_ETHER_NIC(net_count_ether nicNC_ETHER_TIMEOUTS], 1);
Ipcemac_reset(ic);

}
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PHY D RE%L

 PHYADOBHELTUTOIDDOEBEZRETS
* INT init PHY(T EMAC SOFTC *sc)

— PHYDO#HALZETS . BRI — T T—2
IV EEOTND, DEREZEITLNV LGS EFTOT
FLDEERANDE

» void write. PHY(UH phyaddr, INT reg, INT data)

— PHYL D RRIZT—HEEZTAD

* INT read PHY(UH phyaddr, INT reg)
— PHYL D RBDRNBEFRMHAL
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DHCP+ECHO Y —/\(DE IR FER

1. ECHOY—/\
2. DHCP
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TINETEHaY 74F¥aL—42DE LR

« ITRON-TCP/IP{L#:D
B HMIAPIZCEETOY
5L EITRON4. OFD
I AL—BTFA
IWVEERT S80I
TINETHHa> 4%l
—aragsLEE
IWET B

$ cd ../../../tinet/cfg
$ make
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Ta—H—N—%HR

Ia—H—N\—FITCPO Y —/\—,LTHEEIL. V547
URDBRIELIE-XNFE—DOHEDOHTGRY

ET795E. TCPERAWTER—FEBS“0007"TUOS4A47
UL DEREFD

DIATUNEERLERIE, V54T oELNTE

=T —3% 9547 MIEYIRT

$ cd ECHO4

$1s

Makefile echos4.cfg route cfg.c tinet echos.cfg
echos4.c echos4.h  tinet app config.h
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TINETZERLI-Ta—H—/\—DERK

TINETO#gEZERL CTa—Y—N\—7TVZERT S
5% . tinet_jsp_configureAY U RIZKYTAST S LEZBEE

RTEET

ver 1.5.2Tl&, IPv4EIPVOD TO—H—/N\—T 05 S L%EY

R—rLTWET ., CSTIEHIPVA RO ITO—H—/\—%{F A
LE9

BARIBEEMECHOS4(E. 2 lTmacaddrD#IEAILER ROV E
ZAEMATLEY

$ cd ECHOA4

§ ../.././tinet/tinet_jsp_configure —C armv4 —S lpc2388
-A echos4 —i ether —v if lpcemac —n inet4 —s tcp

$1s

Makefile echos4.cfg route cfg.c tinet echos.cfg

echos4.c  echos4.h  tinet app config.h
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Ta—Y— N

o NYIAVICEETRLR(192.168.11.2) # & E L. telnetFE
f=IX. TeraTermZ AL \5%
« XPDIGAE. telnetlERA—FAZ2—D"T7(ILRBEIETE
LTETHILEITTS
— telnet 192.168.11.98 7
+ Windows7 Tl&. telnetZHR—rL TLVEL =6,
TeraTermd&k Y #EHiE 1T
— mHFTDTeraTerm TIXITHLEENT 74V ELES
TWAD T, XFHEMTITEEZITHEN
— CNEZEEJBIZIXTERATERM.INIO U T EE
EnableLineMode=on =EnableLineMode=off
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TO—HY—/\—®D 4% TeraTerm

+ TeraTermZ#ZEIL . FILLMEHREMNSTCP/IP: H—E X%
Dth: TCPTR—b# - 7%:EIRT S

o HEERE . TerTerm®192.168.11.98:7-Tera Term VIH S X
FEANTRETOA—IN\VHIERTREIND
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IO—H—/N\—TFT)-T7AILIER

+ Makefile A DITTAIL
+ route cfg.c R —T AT RETTAIL
DN — =3

* tinet app configh : AV T4 FaAL—L 3V ERIT7AIL
+ tinet echoes4.cfg : TCP/IPOAY74¥alL—i 3>

+ echos4.h A—H—JO5SLAYS

o echosd.c A—H—JOo5LY—R

* echos4.cfg DjspAVI4F¥aAL—arvT7AIL
2013/01/25 TOPPERSZ7OL T HRRE 115 i .
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Ia—H—N—DE—KLREFE

+ ITRON-TCP/IPAE#R Tl BAEVPERIED=HIZ4
DDEEEF—FERTEAEETT

o IO—H—N\TIFAVNAMINRAYFIZLEYE—FEZEMN
a[RETY , CDHETE [Xechosd. h\ TEZELTLVS
— USE_TCP NON_BLOCKING
— USE COPYSAVE API

s TIXIMDEETIK/IOvToFE—RFDIEIE—
t—JLLTLVS

/*
* (I HAPIMEIR
*/

#define USE_TCP_NON_BLOCKING
/f#define USE_COPYSAVE_API
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ITO—H—/\— A9 T74 )L (Makefile)

JSPDIZ#E R TEMakefile& R IZRE L

BIERTEEXTEEZLTH S, TINETDMakefile.configé A
OIN—K9 B

# AYRIT—UA4FT—R
NET _IF = ether

# A—HRYTFAINAZRRSA3DEIR
NET DEV =if Ipcmac

# kD — B DER
SUPPORT_INET4 = true

# FSURR—LBDEIR
SUPPORT _TCP = true

#

# TINET @ Makefile.config D> )L—F
#

include $(SRCDIR)/monitor/Makefile.config
include $(SRCDIR)/tinet/Makefile.config
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Ia—H—/N\—-EFBHIL—T1 T HBETFAIL

EMIIL—T12 T EHEL T, tinet/netinet/in var h TE &
SN TULVAT IN4 RTENTRYE DE:&E R DB S| % 1ERL

FHHMIXTINETO Y =27 JL (tinet/doc/tinet.txt) D6 EZ%
E ]

TIHIWNT =D TADHDI T IVIER YT —IT
(X, TN T T r— 3> Droute_cfg.cxFNDEER
FAvT&E

BURREROER
T_IN4_RTENTRY routing_tbI[NUM_ROUTE_ENTRY] = {
{0 0, <gateway> }, /¥ FTA4THILL #
{ <net>, <mask>, 0 3, /* EHRERE &/
{ OxfTTTfte, OxfTTFefee, 0 1, /* JO—RXFv R *

¥
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Ia—H—/N\—a I4FXaL—avEE&I7AIL

* tinet app config.h

s TIVG—2a AT SAITKTET B/INTA—3%EFEE
95 (tinet/doc/tinet_config.txtZx S HR)

#ifdef SUPPORT _ETHER

#ifdef DHCP_CFG

#define IPV4_ADDR_LOCAL

#define IPV4_ADDR_LOCAL_MASK
#else /* of #ifdef DHCP_CFG */
#define IPV4_ADDR_LOCAL

#define IPV4_ADDR_LOCAL _MASK
#define IPV4_ADDR_DEFAULT GW
#endif /* of #ifdef DHCP_CFG */

15 I—TF AT RDEEHIIL—T 14T TR+

#define NUM_STATIC ROUTE_ENTRY 3

/* AIFTELAICMP)IZ&EBIL—T10 T8, 08 ET HERITELEER */
#define NUM_REDIRECT ROUTE ENTRY 0

MAKE_IPV4_ADDR(0,0,0,0)
MAKE_IPV4_ADDR(0,0,0,0)

MAKE_IPV4 ADDR(192.168.11.98)
MAKE_IPV4_ADDR(255.255.255.0)
MAKE_IPV4 ADDR(192.168.11.1)
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(BB —To5)

(RBA—To &5 )

tcp_acp_cep5E T
EEUI

Ll

tcp_con_cep5E T

tcp_sht_cep

EERT

A

w;cls_:epﬁﬂj L
tcp_cls_cep
FEHL L

9

tcp_cls_cep

FEHIL

tep_cls.cepTE T/F vl
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Ia—4Y—/N—-TINETaAY74F¥al—I3>
* tinet echos4.cfg
« TCPZATO
— H—N\—=TF TV r—3UIZDHDLE
— DSAT UMD LDEFERERFD
~ IPPRLRER—IEEEER
—~ BROARYIZKYHATEE
« TCPEAt A4 EFHIAPI

TCP_CRE_REP(TCPZ{tAID,
(ZfORMN, (IP7FLR, R—KBS1))

B DR

o IO—HY—N—TIEZHOF—EERKR A“‘”;Q;Zéffiﬁ

2TOIP7

TCP_CRE_REP (TCP_SRV_REPID, {
0, { IPV4_ADDRANY, REP_PORT } }

—
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IO—4%—/\—TINETaA>I4F¥al—3>
* tinet_echos4.cfg
- TCPEEIHRDERDT=HDEFRRIAPI

TCP_CRE_CEP(TCP&{EHAID, {
BIEInREY,
EENYT7, EENYITHAX,
ZE/N\VT7, RIENVITFHAX,
a—)Ls N\

1))
o IO—HY—/\—TIETCPEEIFAFE—BAER

TCP_CRE_CEP (TCP_ECHO_SRV_CEPID, {
0,
tcp_echo_srv_cep_sbuf, TCP_ECHO_SRV_SWBUF _SIZE,
tcp_echo_srv_cep _rbuf, TCP_ECHO_SRV_RWBUF SIZE,
NULL

|
1) \I NON_BLOCKING®D IS & . a—JL/\
SOBBERE
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IO—HY—/\—-TINETaAV I4F¥alL— 3>

o EZENYITF(TCPI4VEINYTF)
— 7 —2a Al CHER
e echos4.h
TCP_MSS:IPV4DTCPEIRRET AV AKX
tinet/netinet/tcp.h C3E 2

#define TCP_SRV_CEP_SBUF SIZE  (TCP_MSS)
#define TCP_SRV_CEP_RBUF SIZE  (TCP_MSS)

* echosd.c

UB tcp_echo_srv_swbuf[ TCP_SRV_CEP_SBUF_SIZE];
UB tcp_echo_srv_rwbuf[ TCP_SRV_CEP _RBUF_SIZE];
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IO—H—/N—a1—HF—Tay5L4
e AVIT4FXaL—arIT7AIL

— TINETa24Fal—23a I7AIL
#include "../../../tinet/tinet.cfg"

- 3RO —EERL

CRE_TSK(TCP_ECHO SRV _TASK, {

tcp_echo_srv_task,
TCP_ECHO_SRV_MAIN PRIORITY,
TCP_ECHO_SRV_STACK SIZE, NULL});

TA_HLNG|TA_ACT, TCP_ECHO_SRV_CEPID,

« TINET{REAL VI —ET74/)L
#include "tinet _id.h*
#include <tinet config.h>
#include <netinet/in.h>
#include <netinet/in_itron.h>
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ITO—H—/N\— 284 —T>

tcp_acp_cep5E T
EEYIER

L]

A

EEL

tcp_con_cep5t T

tcp_sht_cep

tep_cls_cepFHH L
tcp_cls_cN
FEHHL v
9

tep_cls_cep

FEHL

tep_cls_ cepTE T/F vzl
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ITO—H—/N\—-Z8A—T>

o ZEIA—TAPI

tep_acp_cep(
TCP#&{Si#f | ID, TCPE{+ 01D,
IP7RLR/R—b7RLREEER,
B4 LTk

o IO—H—/\—

T IPV4EP dst;

tep_acp_cep(
(INT)exinf, TCP_ECHO SRV _REPID,
&dst,
TMO_FEVR) NON_BLOCKINGE—F

2013/01/25
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IO—HY—N\N—DZEA—T>

s tcp acp cep CREIA—T %175

UW  total;

UH rlen, slen, soff, count;
UB *rbuf, *sbuf, head, tail;
ID tskid;

ER UINT rblen, sblen;
ERerror =E OK;

NON_BLOCKINGE—K®D
154 (X TMO_NBLK

get tid(&tskid);

syslog(LOG_NOTICE, "[TCP ECH
tskid, (INT)exinf);

while (TRUE) {
if (tcp_acp_cep((IN

TMO_FEVR) I=E OK) {
syslog(LOG_NOTICE, "[TCP ECHO SRV ACP] error: %s",
itron_strerror(error));

inf, TCP_ECHO SRV _REPID, &dst,

continue;

total = count = 0;

ip2str(NULL, &dst.ipaddr), dst.portno);

2%d,%d] (copy save API) started.,

syslog(LOG NdTICE, "[TCP ECHO SRV ACP] connected from %s:%d",

2013/01/25
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IO—Y—/\—T—3DZE
« T—ARZ{EAPI

tep_rev_buf(TCPi&{S i mID,
INYTT7, BALTIH)

. RYE
- BIEXTH
— ODBA L. BERFASIRIL AL E Y
- BEDGRIETS—

o ZIENXFE#EerrorlZ, RIET—FZbufl ZFE K

ER error = E_OK;
error = tcp_rcv_buf((INT)exinf, (VP *)&rbuf,

TMO_FEVR); ?‘ NON_BLOCKINGE—
| S A TMONBLK

N0)
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Ia—H—/I\—DZ{ENE
s RIER/N\YVIFTDHEEK

tcp_rel_buf(TCP:i&{S ¥ RID,

T—RDKRSE)

- RYE
~ E OKTIEERT
- BDEFTIS—
o RETHESIEFMYR. N\VITEREKT S

ER error = E OK;
error = tcp_rcv_buf((INT)exinf, rblen);
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Ia—H—/N\—D%IE

* tep_rev buf CRE/N\VIF7ERYHL. T—2ZFWMY L

#%. tcp_rel buf C/\YI7ERINT S

total = count = 0;

while (TRUE) {
if (rtblen = E_OK)
break;

¥

rlen = (UH)rblen;
total += (UW)rblen;
head = *rbuf;

tail = *(rbuf + rlen - 1);
count ++;

if ((error = tcp_rel_buf((INT)exinf, rblen)) < 0) {
syslog(LOG_NOTICE, "[TCP ECHO SRV REL] error: %s", .
break;

}

syslog(LOG_NOTICE, "[TCP ECHO SRV RCV] error: %s”,

syslog(LOG NOTICE "[TCP ECHO SRV ACP] connected form %s:%d”..);
if ((rtblen = tcp_rcv_buf((INT)exinf, (VP *)&rbuf, TMO_FEVR)) <= 0)

).

p

L);
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Ta—H—N— F—RD%(E
o EE/N\VIT7EFAPI

tep_get buf( TCP&{S i ;A 1D,
INVTT, BALTIH)

- RYIE
— INYITTFXFH
- B0OBEFEIS—
o I\YITIE{EAPI
tep_snd_buf( TCPIE{EimRID, iE£{EXFH)

.- RYfE
_ BIE4EE.E OKLISHZTS—

2013/01/25 TOPPERSTRAV IV RERE 131 i A

TOPPERS

Ia—H—/N—T—ED%EE

o sbuflZ/ AW IFERF. NV IFITEET—REHHTE
EEKXRZITS
UH rlen, slen, soff, count;
UB *sbuf;

ER error = E_OK; NON_BLOCKINGE—K®
124 . TMONBLK

soff = 0;

while(rlen > 0){

if ((slen = tcp_get buf((INT)exinf, (VP*)&sbuf, TMO_FEVR)) < 0) {
syslog(LOG_NOTICE, "[TCP ECHO SRV GET] error:%s”,
goto err_fin;

}

slen = rlen < (UH)sblen ? rlen : (UH)sblen;

memcpy(sbuf, rbuf + soff, slen);

if((error = tcp_snd | buf((INT)exmf slen) I=E_OK) {
syslog(LOG_NOTICE, “[TCP ECHO SRV SND] error:%s”, ...);
goto err_fin;

rlen -= slen;
soff += slen;

}
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TO—H—/\—-ax9 3> DUk

tcp_acp_cepSt T tcp_con_cepSE T

EE M

el

tep_cls_pepPEH L
tcp_cls_cM
BEHL ‘
yO—Xth
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tcp_sht_cep

A

tcp_cls_cep

FEHL

tcp_cls_cep5E T/F v tJL

IO—H—/\—:tcp sht cep&tep cls cepDiELY

* tcp cls cep
- BEWmREIO—XT 5, ChUE. BEmREERATELGL
* tcp_sht cep
- TREEERT T 5. LB, T—2EE IR ARELAT
— 2 Z{E (T HE, MFITKR T LI=CLZBHT 51=8
s BEEDRTDEHDISAT UM Y—IN—R D17
- B—N—FIFATURDERNET LEMHIETELZLO T
R avEGINGL
— DSATUNMEBERDVE T LIZCLE DD BH . —N—h5D
T—EWNT R TEFE LD ML
— DIAT UMDY —IR—~DERODETEZEMNT 5101
tep_sht cepZ{EAT S
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TO—H—/\—-ax9 3> DUk
o T—AREEDTAPI

tcp_sht_cep(TCP:@1E Ui s 1D)

o aARVTAVDOYM
tep_cls_cep(TCPE{EimMRID, 24 LT Ih)

o IO—H—/\—

tep_sht_cep((INT)exinf);
tep_cls_cep((INT)exinf, TMO NBLK);

)

TTOEITS

NON_BLOCKINGE—K D15
& . TMONBLKTH# T #/\y
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TO—H—/\—-ax9 3> DYk

o UIBTHEER® . tcp_sht cep. tep cls cepZfTL\IIETT %

ER error=E_OK;
Werr_ﬁn:

if ((error = tep_sht_cep((INT)exinf)) = E_OK)
syslog(LOG_NOTICE, "[TCP ECHO SRV SHT] error: %s",
itron_strerror(error));

if ((error = tep_cls_cep((INT)exinf, TMO_FEVR)) |=E OK)
syslog(LOG_NOTICE, "[TCP ECHO SRV CLS] error: %s",
itron_strerror(error));

syslog(LOG_NOTICE, "[TCP ECHO SRV FIN] finished, total cnt:
%d, len: %d", count, total);
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DHCP+ECHO Y —/\(DE IR FER

1. ECHOHY—/\
2. DHCP
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Ia—HY—/\—DHu&E

o IO—HY—/N\—%BEL T, EFEIPEDHCPE{FERAL TIP
TRLURZBEMBTHEIIHELET

o IO—H—/N\—RRIDIEEE. UPDIR—FES“68"M
DHCPZF|[ET. DHCPH—/N\—MSIPPRLAZRYH T
FlEZEEMT S

o LEBMIZIE, BINDY—RT7A )Ldhep.cF Ddhep open
B#EETLT. EER T INIEIPvADIPT FL X AVER
BTE. FOPFRFLRZAHANTCIO—Y—/\—®DIP7F
LRELTERTS

e MACZRLARZR—KZEIZEETINENDHD
- MAC7RLR([FA—H—TOJSLTERELTLS
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DHCPZALaJL

« DHCPIZULTDFIETIPTRLAEIELET
— DHCPH—/\—[ZxL T JLFF+ AL TDISCOVER
avUREEE
— DHCPH—/\—MBOFFERIGE D 5
— OFFERIGEZED &H>T-DHCPH—/\—IZxt LT

REQUESTE{E#1TS
— DHCPH—/N\— bR DPACKIGENHNIEIPT
FLADRETE . & A5G S IEPNAKIGE L H D
« PACKETMHSET I NIL. OFFERIGEFDI—HIPTF
LAM, IPPRLRELTHERET S
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DHCPX Ity = A 9774 )L

o« AMUTF7AINIZHLTUTOERLNLE
— DHCP CFGH#AE®IZTAraLREYHI%EDHCPE—RIZ
— dhep.cZ Y AT
— SUPPORT UDPZH#IZT S

§RE AT A DR

COPTS := $(COPTS) -DDHCP _CFG
CDFES := $(CDEFS)

ifdef USE_CXX
UTASK_CXXOBIS = $(UNAME).o
UTASK COBIJS = dhcp.o
else
UTASK COBIJS = $§(UAME).o dhcp.o
endif

SUPPORT TCP = true
SUPPORT_UDP = true
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DHCPX*ti& - TINETAY 74¥ Ll —3y

* tinet_echos4.cfgMIEIE

- UDPEEIHRDER

UDP_CRE_CEP(UDP:@{E#fi /1D, {
UDP:& (S i R R 1,
{(BRDIPTRLR, R—bES],
a—JLN\y R

1)
+ UDPR—h&ES768"DBEIE i M & BN

UDP_CRE_CEP(UDP_CLIENT CEPID, {
{IPV4_ADDRANY,
68},
NULL

Hs

2013/01/25 TOPPERSTRAV IV RERE
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Ia—H—N—FT)5r—3>
e echos.cDIEIE

— dhep.hZA2VIL—F
— dhep_open()&ZEAT

#include “dhcp.h”
#include “echos.h”

:/ B2 DMACT KL REEHAH
ic=IF_ETHER NIC GET SOFTC();
error = dhep _open(ic);

if(error 1= E_OK){

slp_tsk();

\}:vhile(TRUE) {

“Syslog(LOG_NOTICE, “[TCP ECHO SRV (NBLK):%d,%d]....);
/*

syslog(LOG_ERROR, “DHCP ERROR: %s !, itron_strerror(error));
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Ia—H—/\—DMACTZRLANDZEE

o R—FZEIZMACTRLRZBET DHELHD
* MACTFLARBREEDE/NAFEDEEZTERESICE
BL TS

NAFEICERRSIC

i HREITNIE. ZFEED
o . R—R&EIZ{ERIMACT
z/ MACTP7RLADERTE RLRED

void
macaddr_init(VP_INT exinf)
{
static const UB macaddr[LPC_ETHER ADDR LEN] = {
0x00, 0x00, 0x12, 0xCB, 0x88, 0xXX};
memcpy(lpc23xx_macaddr, macaddr, LPC_ETHER ADDR _LEN);
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EE ERIE/NTYNDEREITD
- DHCPZZEITLET
« DHCPA AIILT=%. log modea <> RIZTLOG INFOXK
REITL, XYV BPINGEITO T EZEN\T Y
BLTLIEEW
« ARP=PINGD /Ny rEFER
« ECHOY—/\BIE/ Ny &HERR

Ny
d
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B ERENTYNEHERET S

* DHCPZEITT S
— DHCP#E JLRL T, Flash MagiclZTHR—FIZEE
— TeraTerm% 5 EIT, R—KFZ&EET S
— TeraTerm LICIP7 L ADHETE LT REHEER
— TeraTerm|ZTlog mode 1 6L TLOG INFOZZF 7~
o NXVAUBR—FRIZpingZ TN/ My R ERERR
— Cygwin[DOSE L EEEE—F T E
— ipconfigd T RIZT/AYaAV DLANIKREE HERR
— ping xx.xx. XX Xx((R—FDIP7FL R)IZTEEHER
—- BIE/NTYNETERT D
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B ERENTYLERTRT B2

« TeraTerm=# LW VEHE. T DM (R—K7) . RRFDR—
KDIPFRLRZtEYMLET

o FAWEE—IFILICAR . T IbRTRERERL TS0
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Tovh T4 —LAER

1. APIODfEER
2. ToubhI+r—LiEER
3. D—HOR—ZDER
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M=

o ZETOHEETHERLIzTNAARSA/N ZRILOT
FFEEOHTHREELET

o TSUbIA—LELTOEEREZRLET

o APIZHAREICLET

o D—OR—REERLT SV ITA—LERELET
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24 <T—API

- BEOWMERERIZRICADTNAARSAN\EAEL
JAPIELTUTDA4DDPOSIXEMEMERET S

— mktime tmiEE A D Stime (NDEHE

— gmtime_r timer tMSmMBERANEEARTIETE
LTEkf

— gmtime timer tA\StmAEIE A (static) N E#

— time IRERZZtime R THRYH T

+ mktimelZRTCTYERLLF=clock.cHh(ZdH B
o« FDMDOEHILtimeclZHETS

timer_tiZMHERIHAULLOBK T, 1970F1818H
SOF BB THRERLET , UNIXTERASNET,
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T714IL AT LAPI

o T7AILVRTLEEELTCS9, C99, POSIXIZEERL . K
FEhHhnHEHBEREL:

— fopen,fclose,fread,fwrite, fputc, fputs,putc,fgete, fgets, fflush
— rename,remove

— open,close,read,write,stat,fstat,Istat

— access,mkdir,rmdir,chmod,opendir,closedir,readdir,statfs

o T7AIWD AT LBEBIIZEAL DI AIREGEEEL
1=

— telnetDYF AL I ERETHERT S
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kT —2API

o SEMERT Btelnet 7 TYTIE R YT —VHDIAT R
(ZHR—FLAELN
- XY= BOATUREERT BIZIXBSDY vk

DA, EEHHIZT TV r—a EBEL T HE

o A—HYrR—FRIZAEYHIFINHY GEHBEEH) . Ruk
J—4(%telnetYh—/N\— D H X3 TH B

o AEYHERRL R—T42F LT UTINET UTRON
TCP/IP{1#%) ZEIRL 1=
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T4 —LAERK

1. APIDfi#ER
2. ToYhIA—LiEER
3. D—HOR—ZDER
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TS5y TIA—LDIEER

. 75:;_%771-—./.;0)1‘9&%’&5)16&(:?’67‘:&)(:*ﬁiﬁ’a_'%’Fﬁﬁ
LZE

« TIVT—2a30MoIET74ILT4T S PBZIVFAAPI
ERY  APUZ RS TT IV —avH#ERILET

D—IR—X
IZETIRICVERL

| FPANZATSY BZII/F

Ny E4

jsp-xxxI<
NETHE |
mLt=70o
AN
RTOS(TOPPERS/JSP) TINAARS AN
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ISPT«4LYM) EDOEERZ

o JISPTALONIETSYNITA—LTHERT BV I ITT
HBRmOBEREUTITRLEY

o TINET7 7V EREZIVF RS Ejsp-xxx T4 LI RJIZF TIC
BEEAHLLGYVET

TALIR) DGR TSI TH—LDY I I T ER G
| I7ALTATS |

e [ s R AR |
pdic ————— TINAARS AN
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TELNET7Z FYET7AILZAT ) DEE%R

« TELNET7Z TVIER—+BEE23DRYLT—9F7 T ) r—
LAV CTELNETHMDKEAT U R EF DU ETa—
H—N\—D K3\ AVEDT AN ELEZRE TT

o T7ANSATISVISIZBEAR DEFEEZRANTIZAILT
JEREITVWETH, CNHETELNETH®D T—42 XK #2(Z
BRI nE ZEALNDEHERANTAAYIVEDEE
FIIOENTEET

printfxx  StdoutBFEZTELNETDREF I i/ Svavi(z
T—HEEETAD

fgetcxx  SHINBEZTELNETOZ{ZI=F hiF/ Svavh
SNT—EZEETAS
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T7AINZATS) DIFEAE NRTE

« TOPPERS/JISPI7AILZA4T3") DIFEAH DEFREIL.
ZATIEI T ILR—K (CONSOLE _PORT) 42> THY
ONTILTIALADDT—E2ABAEITD

« BEIFISRIEZAQITUEDOABAIZFERALTLNS

s INODETE(BREAHNEFRE)ZTO>TNADIE. T
DIF7AILTY
— monitor/stdio.h
— monitor/stdio/stddev.c

s COEREEZEREINIE. RYRT—IBEDOT7AILDT
D REBEAHNICETETHIENTEET
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FILEF&E (&

o« D7AITHUERIZERT AFILEME &K [Istdio. h TESE
#{THoTWLNVB

o EEAHAICHAWSIDDFILEEEARDRA 4L
stdio hCEZEZEITOTLS
— stdin  12# A DFILEREEARA4
— stdout FEEH NWFILEWE EAFRRAA
— stderr 1EBEITS—H AFILERBERARA4

« FILE#EEA BRI fopenFIMETERINSEDERFHF
THAH=H. COBEFRERYNI—OBERICERT
NIE, TELNETODT—2XBRHFZE A QB TITSZ
EMNTES
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o FILEBERIZTNARAPIT7AILEIEET DEMNEE. £
NET7OERATHEBRAUATHERIN TS

s TNARADEBEBEPLTIVLAB#ZEEINIL., AIOT /N
ARIZHTDIABAZITIENTES

typedef struct msFILE {

int _flags; /* flags, below; this FILE is free if 0 */

int _file; /* fileno, if Unix desciptor, else -1 */

int (* func _in)(void*); /* pointer to a character input function */
/* pointer string input function */

int (* func ins)(void *, unsignded int, char *);

int (* func out)(void *, int); /* pointer to a charcater output function */
/* pointer to string output function */

int (* func outs)(void *, unsigned int, char *);
/* pointer to flush output function */

int (* func flush)(struct msFILE *);

void * dev; /* pointer to local device structure */
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TELNETFHZ% A H HEA %K

« TELNET7 7D AHBEHEFILEEEATHERT S A
H BRI ZHERLL | stdin. stdout. stderrlZENY T IEIE
EAHBAERAWVTTELNETD T—42XXE{TAS

« TELNET#EERD4ERGAPIZER T A EILLLY

_func_in int netlocal_getc FILE * st 1XFAHN
func_ins  int netlocal_gets FILE *,;st unsigned int len, XFFIA A
char *s
func_out int netlocal_putc FILE *, INT ch 1XFEH A
func_outs int netlocal_puts FILE *st, unsigned int len, X5 A
char *s
_func_flush int netlocal_flush FILE *st HAo5va
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D —OR—ZDYERK

« PIVT—2a30ETSYNIA—LEERT BT —OR—
AEERT D
— D—OR—=X[IRTOS LA 5L T B TF=jsp-xxx & (A 5l
DT4LIR) EIZERRT S
e D—OR=RLEIZRRDUTDTSVETA—LERAE
TS
— TELNET77Y)
— BFZIUF
« TELNET7 7V IEDHCPX 5 DECHOY —/\—% ALV T
RT3 (/oTavF o E—RDHYER—F)
o BZFIZLUTOY—RI774ILIZEAEIELTHET S

— time.c
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* jsp-xxx/OBJ/LPC2388/DHCP4%jsp-xxxERFN DT ALY
k(Zplatform netDBFHTIE—LET

« IhZESEL T, TELNETH—/N\ZERLET

« ECHOY—/\—DE#. T . B ditep_echo_xx &7
2T, FY . ShbZicp telnet xxxITIEIELFET
o =, 77 A LR %ehcosd M Stelnet TIEIELET

s BMDEBEINEDOIZL, AU AR % tenet HDARY
ER BT B 1=8config.cfg/config.h/config.cZBIMLET

« DHCPOEITOMACTFLADHEAILEL A IL—F 2 (
config.c) ICBELEFT DT /NA RDEY A HEF AL
IW—FTITO1=®)
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PLATFORM NETD 77 A JLERL
« DHCPZHERIEE D ELEEITD

DHCPT LRV platform_net7«L k1)
dhep.c dhep.c dhepZBRIIL EEGL
dhep.h dhep.h dhepA Y L—F EEIGL
Makefile Makefile AMOT7AIL EE
route_cfg.c route_cfg.c IL—MEREES EELL
echos4.c » telnet.c telnetth—/\— {BIE
echos4.cfg telnet.cfg telnetRTOSERRIAPI BIE
echos4.h telneth telnett—/\E & EE
tinet_app_config.h tinet_app_configh  tinet7 7 EH FEAL
tinet_echos4.cfg tinet_config.cfg tinet F D E$HIAPIER TE 1BIE
config.c AMUBRRYEER FIRER
config.cfg 2ARDFMAPIEE IR
configh ADA7 I —F FIRER
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o HEEFIIMEHYFEEAN. Ta—H—N\—TO055 L4
(ZREEOE M Z NECHOZE 1=IZECHOS - TULVET

o CMEHETELNETELRBESIZY—RIT7AILEEIELELT

_ECHOS H_ _TELNET H_ telneth
TCP_ECHO_SRV_TASK TCP_TELNET_SRV_TASK telnet.cfg
TCP_ECHO_SRV_CEPID TCP_TELNET_SRV_CEPID telnet.cfgtinet_telnet.cfg
TCP_ECHO_SRV_MAIN_PRIORITY TCP_TELNET_SRV_MAIN_PRIORITY telnet.htelnet.cfg
TCP_ECHO_SRV_STACK_SIZE TCP_TELNET_SRV_STACK _SIZE telnet.htelnet.cfg
SEM_TCP_ECHO_SRV_NBLK_READY SEM_TCP_TELNET_SRV_NBLK_READY telnet.cfgtelnet.c
TCP_ECHO_SRV_SWBUF _SIZE TCP_TELNET_SRV_SWBUF_SIZE telnet.c telnet.h tinet_telnet.cfg
TCP_ECHO_SRV_RWBUF_SIZE TCP_TELNET_SRV_RWBUF_SIZE telnet.c telnet.h tinet_telnet.cfg
tep_echo_srv_swbuf tep_telnet_srv_swbuf telnet.c,telnet.h tinet_telnet.cfg
tep_echo_srv_rwbuf tep_telnet_srv_rwbuf telnet.c,telnet.h tinet_telnet.cfg
tep_echo_srv_task tep_telnet_srv_task telnet.cfg telnet.htelnet.c
callback_nblk_tcp_echo_srv callback_nblk_tcp_telnet_srv telnet.c,telnet.h tinet_telnet.cfg
TCP_ECHO_SRV_REPID TCP_TELNET_SRV_REPID telnet.c tinet_telnet.cfg
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H—N—HOLE

o H—N—EICUTOHEEMAELS:
— USE COPYSAVE APIZE#hIZ
« TELOADVREALNOREHBRSET-0
— =L\ IBERICEREFER YT 4+ZEM
« TO—H—/\—TILSEM_ECHO SRV NBLK READYTYRTH
ARUMBIEEIT>TLA, REEAIC
SEM_TELNET SRV _NSND READYZZ{ERIZ
SEM_TELNET SRV _NRCV READY+<7#+%3EM

— ARV DIRENBDERIMNSSIBTESLLSIC
E1E
— TELNETA L avIzxtit

« TELNETTHERT 34T arF I3 05%ZIERMTLT. *J L
IrFBESICBELT:
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TELNETA 73>

o TELNETIZIXOXFOMS0xFFDA T av w5940 HY)
CCICHERER D

TELNET_OPT SE 0xFO ZRZBINGA—EDET
TELNET_OPT_.NOP OXF1 ARU—2avhil, BELEBEChERRTS
TELNET_OPT.DM 0xF2 T—5HIR. Ytk
TELNET_OPT BRK O0xF3 L=
TELNET_OPT.IP 0xF4 1RAED— BT - BAA - 21
TELNET_OPTAO OxF5 HAZMHT S
TELNET_OPT AYT 0xF6 HAELBELTINEINERRT S
TELNET_OPT.EC OxF7 REOXFEHETD
TELNET_OPT EL 0xF8 REDTET A THIRT S
TELNET_OPT_GA 0xF9 REETHLSICREMICRT
TELNET_ OPT SB OxFA ZRZ SO
TELNET_OPTWILL OxFB AT avHE
TELNET_OPT WONT 0xFC *+TLaviBEi
TELNET_OPT.DO 0xFD ATLavETER
TELNET_OPT_DONT OxFE FILavEmABIE
TELNET_OPT.IAC OxFF telnet TR —FS—4V R
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A BRI

o IO—H—/\—Tldtcp echo srv tasklZT, R THDEKE
ZITOTW = A DARY (main_task) ZFAELTE
BEoTEAERDERTEZITL. tep_echo_srv_taskIETELNET
BIEFERITHSEIITHELT:

o COWMERICUTEAVY—RELTEMLT

— config.cfg 2/RnarI4¥al—iay
telnet.cfg& AV IL—R T 5

— configh AoDAII—FTF7ALIL
— config.c main_task&E EL A DY —R
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PLATFORM_ NETH 5PLATFORMA D &

+ PLATFORM NETILTELNETHO&)E3 57T )r—i3
ELTHERLELT:

o INETSYNITA—LETBEOIZUTORENBET
_a—
— TELNET7 7') D2 A H A5t it
— T7AILPOEZDIRILITTOTINAARS A/ D E

LA FH

« INEITIT=HIZ. PLATFORM NETZ&5(ZHEL.

PLATFORM%Z 7 —9R—R([Z{ERLET

* platform net&@FNIZT—IR—REL TplatformT 42
MZERLEYT
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2013/01/.

PLATFORMA &
« PLATFORM NET#AR—XI[ZHiDT/\4A X% 3810
platform_netT«L %~k  platformT L4k
dhcp.c dhcp.c dhepZARIIL ZEEEL
dhep.h dhep.h dhepf VY IL—F ZEGL
Makefile Makefile APIT74IL E1E
route_cfg.c route_cfg.c IL—MEBRRIES ZELL
telnet.c » telnet.c telnett—/\— E1E
telnet.cfg telnet.cfg telnetRTOSEZAIAPI EIE
telneth telnet.h telnett—/\E & HilB&
tinet_app_config.h tinet_app_config.h tinet7 7V E & ZELGL
tinet_config.cfg tinet_config.cfg tinet FH DEFRIAPIER TE ZELL
config.c config.c AMUBRADESE BIE
config.cfg config.cfg 2RDFHMAPIEE BIE
config.h configh A DA IL—F EIE
clock.c B %R Rpipea<R Bl
time.c BFZIBE B
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o TELNETY—/N\—Z%1ZE AR DI T HEIITIEIEL
EXD

« TELNETHEZE A WBE#MEERL. COBEBDEED
tep_telnet_srv_taskEBIE T HLDITERELFT

o TELNETH—/N\—[2axyia Lzi5E  BEALN
BAEATELNETAZEA L ABRICANEBE IS, T4R
ORIMLIEE . TOREAE WBEBIZESN S LS

BELEYT
s COBEIXUTDY—RI7AILEIEIELELS:
— telnet.cfg
— telnet.h HIBRL. confighlZ& & 1=
— telnet.c
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TINAAD BN

« ETHERNETUSDLLT DT /3 X% B0
— RTC
— MCI/DMA

— SDA—FI7AIVD AT L
o COLRZLTDI7AILIZRLTITLELE:
— Makefile
— config.cfg
— config.h
— config.c
s FRDVATLEMZEEMLELS-
— time.c gmtime rBH%K. timeBI %% BN
— clock.c FFZIDF{ZESHBRICOEEXSR)
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TIVr—2a o OEDERTE

o O—)L/\vYB#applicationE HEL . REIN TS5

B.ARIME COBEBETUHT LIIEKET D

int (*application)(INT mode);

void main_task(VP exinf)
{
INT ch;

tep telnet srv_init(callback telnet);
while(ch = EOF){
if(tcp_telnet connect()){ /* connect */
if(application != NULL)

ch = application(0);
else{
putchar(ch = getchar());
if(ch == CHAR_CR)
putchar(CHAR LF);
}

}
el /* disconnect */

se
dly_tsk(100);
}
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PLATFORMMDfEREE

« PLATFORMZ%E JLRLT. TELNET C##iL TECHOY
—N—DESICHMETHEERERLELLS
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RAEIREKRT T DIEE

-

1. PRTLEREE

2. TELNET{Z#EAH A
3. TELNETY /L

4, ARKTFTTY)
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IR 7T)imEKRT T DHEHEE

« BEDOT7T) ARBIHREAVUNIXSA RO R%E
FE>TSDA—FDEEETS

e J7AIINEBRIZHELROTIURESET S

2o

date BEOFKE. RTETD

cd ALURTALOMN)EEET D

Is TALONI LDTFAIVIRNERTT S

cat T7AINETERNRTRT D

echo UTFDOAAT—R%EITa—KTT S

mkdir TALIRIERRT B

rmdir TALIM)ZEHIBRT B

rm T7AIVEHIBRT S
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SATLTOVY

o ERTAHAALRTLOTOVIREERT S
o TIVNTA—LEIZTTVr—2a kT

FEETT5HI0
GFL. )Y
JETIVEDT
Baxnav R
BETDS

—17&4-[’*‘/3‘/

<z /L (telnet shell) £}

Il

/A

SRMYRAALEXF
TERTLT, =t
EOITUREE
19%

TS5yhTA—L

TELNETZ U/ /

7 IPANTLTSY B %I1/F

A

\_

ST

RTOS(TOPPERS/JSP) TINARARZA N
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—HIAR—ZADER

o« 7I)r—3 % & At telnet  topers 3 2w
J—DAR—REERBLET :j;'ﬂ el

P IOAR=RETIURTE—
LER (platform) E7 TV r—23 | s S
88 (application) £ BETED 7
FOZRDTALIR)THEREL  smesem
Y o

« platformlZI&. TZvbT4—L jenig

ZEEL. RTOSIKEER T YT
TALIR (sp) L TFICEELE paform

I J 1sp
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TV r—2ar - TaLON) D&

o TI)T—a FAPHZ S TIERL . APIIZHRESRRY X
ToYRNIA—LEIZEENH->TH. ERLGLFEHTE
AHEIITEEETLET

o TSR TA—LEDER EconfighZxSHBLET

shellh STILEDAII—RTTAIL
shell.c TILEDY—RITFAIL
commandc JIXVRTOYTSL

clock.c RTCOHBFEIATIRTOT S L
time.c BrZIBH T OIS A

devtest.c 74V RTCOTANTOT S L
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TELNET SHELL

« TELNET SHELLZLUL T DMEREZFHDEIIZIERLT S

—- YD/ NNF—FRRETOVTNERTT S

— BEANILXFHEHEHAIRY, AT RE L5 8%
BBHL. XEOATURES MM ETETITS

— )FALILIVEERTE . >>) o156 12EH D
2)FALI3EDITFAILIZEIYHTS

— )EALOIaVBEOaARURETR T TI7MILE
CLOSEL . BN NELEDHREIZRT

- avYRDETER. TOVTERTT S
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o YFALOIa v #REIL,
RRT—RET7AILIC
EFAOHEETY

* echo > echo.txt(return)lZ
T.Id—AHLi=T—%
Zecho.txtiIZEZRAHFT

o echod TR TIE
Cntl-ZTY

o {ER SN fzecho.txtZcata
YURTERIRSEDEAR
;_T:K??Ub‘“i%ﬁéhi
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AV REEE

o TOVATLIZTUIOETILVEDT BTHOaATUR
MAROMEIZEEILET
B 42D RIFBEHMELTETLET

o OATURDXFSEBBRA2EXCLI=T—T L%
TELNET SHELLIZE S Z&I&Yav U RN—ALET

const command_type command_table[] = {
{“date”, cmd ate}
{“1s”, cmd_| ls}
{“cat”, cmd_cat},
{“echo”, cmd_echo},
{“mkdir”, cmd_mkdir},
{“rmdir”, cmd rmdir},
{“rm”, cmd rm},
{“mon”, cmd mon},
{*help”, cmd_help},
{“cmd”, cmd},
1
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RIBIHART T DIEE
1. YRTLEER
szNmﬁﬁkﬁﬂ
3. TELNET> x /)L
4. ARVKTTY)
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BEAHA

ZAEAHATIE, iob[]D3DDFILEEEARD AU RE
VAN ZEAN BER AN IT—HIDTINIRE
HYFET

o BEE iob[]IZIE. ARVEZSAHARIZVUTILTINA
ABEBHAENYHTONTULET

« TELNET7 U TCRIET ST —2% AL T 5E%%
_iob[[ICANBZNIL, ZEAE HEAUOTTELNETD
ORURBEMNTREEGYET

s BEHDET7AIVERIZANBEZINIET7MILESA
AHDAEEEGYFET YA ALY 3 ke

extern FILE _iob[];
#define stdin (&_iob[0]) /* FILE input */
#define stdout (& _iob[1]) /* FILE output */
#define stderr (& iob[2]) /* FILE error input output */
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BEOEEZEALNRTE
c BEDHXRETIE.RTOSTHERTLUVITILTINARAD
ijjm\ ZESNTLS

*ﬁﬁl&bxw LRI

int _set_stdio(int no)

_iob[JIC At B E R E
9 HBE%(_set_stdio)

if(no >=0 && no < 3){

_iob[no]._file =-1;

iob[no]._func_in = local getc;

iob[no]._func_ins = local gets;

iob[no]._func_out = local putc;

iob[no]. —func_outs = local puts;
[no]._func_flush = local flush;

“iob[no]._dev =0;
return no;
)
else
return -1

L%:&@X?ﬂmbx

static int
local_puts(FILE *st, unsigned int len, char *s)
{

return serial wri_dat(*stdport, s, len);
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TELNETZ7 7Y DT—42E1E

« TELNET7 7V TI&, #E{EF1—/\v 77 (sbuffer) ., 215
Fa1—/\wI7 (rtbuffer) ZX 21— ERKRICKYEEL, Z
5T —3LrbufferlZERIEL | sbufferl ST —2 0 HSHE =

ET5EEELOTINVS

o ANBEHEbufferN ST —42%FEAEY . BB
sbufferl 27 —ARZEEF AL KSITEREL. INE iob[]I2HF
I NIL, TELNETEIEZZEAL AICEYLETOENS

typedef struct netqueue {

} NETQUEUE;

typedef struct netdev {
NETQUEUE *sndq;
NETQUEUE *rcvq;

} NETDEV;

head; /* netqueue head */
UH tail; /* netqueue tail */
UH ecnt; N
UH size; /X I\ I7H AR */
UB *pbuffer; /X INYTFIYT */
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TELNET A HH ABA# DR E

static NETQUEUE sndqueue;
static NETQUEUE rcvqueue;

. TELNET777° 1)) *)J ,ﬁﬂ ,ﬂ: E# static NETDEV _telnetdev;

void

initBaak(Z tep_telnet_srv_init(void (*func)(INT mode))
. tcp_telnet srv_initBE#I . eetr_ini(40id (*une)INT mode

TERZERDF1—/1\v7
7 (sndqueue. rcvqueue)Z{E
R LtelnetdevIZ & §kLET

o TELNETOaRZLavhwE |,

NETQUEUE *sndq = &sndqueue;
NETQUEUE *rcvq = &revqueue;

callback_telnet = func;

telnetdev.sndq = sndq;
telnetdev.revq = revq;

act_tsk(TCP_TELNET_SRV_TASK);

SL-FFET " mEAmnme
*/

tcp_telnet srv_fileBEEHIZT | nr

tep_telnet_srv_set_file(void *pt)
{

_iobNDRAUAZE BRI
SRELAL DBESE
telnetdev™~NDIRA 3% &

FILE *st = pt;

st->_file =-1;

st->_func_in = netlocal getc;
st->_func_ins = netlocal gets;
st->_func_out = netlocal_putc;

3 - st->_func_outs =netlocal puts;
IOb ( ~aX ;E L/ i -a_ st->_func_flush = netlocal_flush;
- st->_dev = (void *)&telnetdev;
return 1;
}
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TELNETZ 7Y TOXFH D HI

XFHEADHELT
netlocal putsBE#ZR~L
E3X

netlocal putsBE#IE
_dev=telnetdev=sndqu
eueZ FH L\ Tsbuffer| 21
ET—3%EFAAF
¥

sbuffer®7—4 (%
TELNET7Z 7 H7RX b+
[CEEFTVET

static INT
setqueue(NETQUEUE *que, UB *buf, INT len)

INT slen;

syscall(wai_sem(SEM_TCP_TELNET_QUEUE_LOCK));
for(slen = 0; len > 0 && que->cnt < que->size ; len--, slent++){
que->pbuffer[que->tail++] = *buft+;
que->cnt++;
if(que->tail >= que->size)
que->tail = 0;

}
syscall(sig_sem(SEM_TCP_TELNET_QUEUE_LOCK));
return slen;

/*
:/ TELNETHY—J DO XF5IH QX

static int
netlocal_puts(FILE *st, unsigned int len, char *s)

NETQUEUE *que = (NETDEV*)st->_dev)->sndq;
int cnt, slen;

for(ent =0; len >0 ;){
slen = setqueue(que, s+cnt, len);
len -= slen;
cnt += slen;
if(len > 0)
dly_tsk(10);

return cnt;
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TELNETY /L
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TARINYF o —

TELNETD@{EMNFEIL T HET
71 4r—a> &L Tdispatcher®
HFUOHELET . RIOFUTHL

/*

* COMMAND DISPATHER
*

INT dispatcher(INT mode)

INT ch=0;
INT len, result;

if(first_call){
printf(banner,
(TSHELL PRVER >> 12) & 0x0f,

Tl&first call W TRUEZE D T/

FT—RRETVLET

. comlenlFARUROXFMER | bl
L. BOOHUHLTIE- 1L | i

ThES
. BEANDOXTERBL

Cl’l’ldbuﬂ Z g #ﬁ L, i _d_ ° Comlené Sgs[llﬁtei ?sg(;combuf, len, mode);

A ANLET

i LFE§1§LT:E%115\\—GI$§IJ€§I \ r}etumch;

HICLTshZEFOHLEY

(TSHELL_PRVER >>4) & 0xff,
TSHELL_PRVER & 0x0f);
prompt();
first_call = FALSE;

}

ch = getchar();

if(ch =="¥b' || ch == 127){

else if(ch == CHAR _CR){
putchar(CHAR_LF);
combuf[comlen] = 0;
len = conlen;

}

else if(ch > 0 && ch != CHAR_LF){
combuf[comlent++] = ch;
putchar(ch);
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« tshTIEXFFIZ5I1%835IC
DEELET

o BIBFHNECEFEDmainBiE
TSN darge (BIEDE)
Largy (BB HXFHA~AD
RA2A: 2T Tldargb) DR
TY

« FE—5|HHAAYURENF
FINDIRAAERYET

* TELNET SHELL
*
INT tsh(char *buf, INT len, mode)

INT argc, no;

char *argb[16];

FILE *fd;

INT cno =0;

INT result=0;
FILE save_file;

char rediectpath[256];

/x
:/ XFHDFTVY
if(len == 0 || buf[0] <= ){

if(mode == 0) /* normal dispatch */

prompt();
return 1;

/x
:/ BIHDHE
for(no = arge = 0 ; arge < 16 && no < len ; no++){
if(test_next(buf[no])){
buf[no] = 0;
cno = 0;

else if(no <len){

if(cno == 0){
argb[argc++] = &buflno];
if(buf[no] =="")

comin = TRUE;
():n(H—P;
}
buflno] = 0;
2013/01/25 TOPPERSTRAV IV RRE 190 i A

TOPPERS

2013/01/.



TELNET Z)LDAIB . YF AL 3>

= o] N ANCNOETE- 2]
#REL.IVFTALDID3
UR—ODEEEERL
EXD

o YBALOIAVI—IN
HIEE. T7IIVRBEE
L.EFAAE—RT
OPENLZEY

. BFEEHAHZEE—TL

/*
:/ YEALYL AV DEE

for(no =1 ; no <arge ; not+){
if(*(argb[no]) ==">"){
if(arge <= (no+1)){
fwrite(noredirect, sizeof(noredirect), 1, stderr);
goto tsh_exit;

}

mkpath(argb[no+1], rediectpath);

fd = fopen(rediectpath, "wb");

if(fd == NULL){
fwrite(errredirect, sizeof{errredirect), 1, stderr);
goto tsh_exit;

}
if(*(argb[no]+1) == >'){
fseek(fd, 0, SEEK_END);

}

copy_file_func(stdout, &save_file);
copy_file_func(fd, stdout);

arge = no;

1': ?ﬁ N OPEN L/T:FILE*% Lergiarlfftfm()de =REDIRECT_OUT;
ERETZEEHAIREL | ]
FY
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TELNETS z)LDAIE : av 2 RELT

+ command tableAT R4
E—HIHavUrEHE
BLETI D

« UEALY IV E—FD
B.774IL%ECLOSELT
SREH AT TDOEREIS
RY

- JOVTRERRLTET

/*
* AYURDET
~lf

for(cno = 0 ; command _table[cno].cmdstr =0 ; cno++){
if(stremp(command _table[cno].cmdstr, argb[0]) == 0){
result = command_table[cno].func(arge, argb);
break;
}
}

/*
:/ AL av kg
if(redirect_mode == REDIRECT OUT){

felose(fd);
copy_file func(&save_file, stdout);

tsh_exit:
redirect mode = NO_REDIRECTION;
prompt();
return result;
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-

RIEIREKT T DIEE

1. telnet¥AROIL
2. TELNET{Z#AH A
3. TELNET> =)L
4. aARKTTY)
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+ TELNETY z/Ll¥command type®command tableh i Eh

— B8O XFIHo-EHMTEUNHLET
o cataAvRIEemd catBIHEMFUHLET

typedef struct _command_table{
char *cmdstr;
int (func)(int argc, char **argv);
} command_type;

const command_type command_table[] = {
{“date”, cmd date},

{“cd”, cmd cd},
{“Is”, cmd_ls);
{“cat”, cmd_cat},
{“cmd”, cmd},
{0, 0}
}s
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CATa<UR

CATaAVYURZEHIZa<RFD
ETEMmERLET
FEIIHAENEEIEIS
—é:a“%;
BIEIMET7AILRAELT
WHHS( LJE—KTOPENLZE
_a—

T77MIVEFEHTY ., LFaA—F
NHHECAETZprintfX T
e )

REBEETHRAMY ERTER
LsRL774JLECLOSELT
®rT

/*
:/ T7AI DR
static int cmd_cat(int argc, char **argv)

FILE *fid;
int ¢,i=0;
char buf[68];

if(arge < 2){
fwrite(noargment, sizeof(noargment), 1, stderr);
return -1;

)

mkpath(argv[1], fhame);

fid = fopen(fname, "rb");

if(fid == NULL){
fwrite(nofile, sizeof(nofile), 1, stderr);
return -1;

3vhilet([(§ = fgetc(ﬁd)) >=0){

i+
if(c == CHAR_LF || i>= 64){
0;

prmt]f( %s &buf[0]);
}
|
if(i > 0){
buflit1] = 0;
printf("%s", &but[O])

)
felose(fid);
return 0;
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imR 7 7) DYLER

1. dumpaV U RZEHLAR
2. Shell A< KR%E4%5
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EE : dumpaT R EFHLE

o )EALYIavIE > FE > EREICTHAT—2
EI7AIIZ)FTALI 30T AHERETY

+ echodvY R TaaatxtZ7MILEERKL. cataA<T R T
aaa Xtz RN FT

o aaa.txt#HEX(16##) Tdumpd 57U FEHRRLEL &
2

0:echo > aaa.txt

O:cat aaa.txt
abcdef
ghijkl
mnopqrst
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EE : dumpav U FDHLE

o dump Z7AIVBIZT. I7AILDRBRE16EHTHE T
LFY

+ command.c& L5k Li?’ 7

J7ALF) |EE) B/E(S) I3 HO-IL0) DAUFI(W) Resze ~ILT(H)
e 1 et Shell 1.0.0 for (Dec 10 2011, 18:18:14) - I

data.t: 2011410710 17:33:20 [ RW] 81920
aad 2011701709 12:00:20 [ RW] 6
echo. bt 2011711426 17:50:52 [ RW] 38
L SL 2011/01/08 18:01:04 [ BY] 13

le(s)
i 60274 free blocks 32768 bytes in a block
*dunp

nooongoo 62 B2 B2 0b 0D 0A BD ED ED 0D 0D 04 EB BB BB (D hbh.. ek
D000OOLO D 0 £3 &3 63 0D OD 04 6& €5 66 OD D OA &7 &7 ..coe. hhh 88
UU:HHUM 67 0D 0D D4 B3 0D 0D 0A 65 B8 65 0D 0D DA 67 67 £...c... hbh...z2
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EE dumpav R DIENM

+ command.cMcommand _tablelZdumpa <>/ FBEEK (

cmd_dump) ZHL5RLET

static cmd_cd(int arge, char **argv);

S
S

const command_type command _table[] = {

tatic cmd_cat(int argc, char **argv);
tatic cmd_dump(int arge, char **argv);

{“date”, cmd date},

{“cd”, cmd cd},
{“Is”, cmd_ls);
{“cat”, cmd cat},
{“dump”, cmd dump},
o, o)

i
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EE dumpav R DIENM

emd_catBFBZEFIALTERR
DERZ16EREKRTRT DL
SITBIELFET

—{T16\ M, DRTREITD
ELTB8/NA D XFF(Z1
CEMEIEHTLEET
16D E HilImake hex
B#MEERALET

COE S E16ER
TTHEIITEIE

\_—

/*

:/ 74 ILODUMP

static int cmd_dump(int argc, char **argv)
FILE *fid;

int c,i=0;
char buf[68];

)
while((c = fgetc(fid)) >= 0

felose(fid);
return 0;
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RABImEK T T) DL

1. dumpaY U RELE
2. Shell A< K&E5
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E=E - Shellavw U REES

« ARVREITFANICEEL. I7MILORARERTY S

<R (Shella<wR) &3

testo7AILIZIK
LT DX FHEEER
ELTLS

[sen
cat aaad
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EE - Shellavw U REED

* Shell:?pplij?{)bo) W % —5|#%READE—K Tfopen TH—
BEEEANITREL. 773
dispacherz " EUN 9 . :

. TEAN (stdin) DREEL—T B

« T7AILDFHEAHLETE T
&, EOF (- 1‘) z J@T\O) <. A—T2Lt=T7 4 )LID% stdin|= & £}
dispacter® iR Y{EHEOFD "

5 ﬁ ~ | 7> F"&ff@ T _d-é 3R Y {EHEOFIZ%: % & Tdispatcherf
HETUHT
J
| 74 V%EIA—X (fclose) |
7

stdinZ TTDIREEICR T

®T
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FE :ShellavFEES

s BEAADI7AIIEEROABTZANBEZSIZE
copy file funcBI#EFERALET

o LITDOHlEstdinD AR Zsave filelZRFLET

/*

:/ I7AVEEREIE—T D
void copy _file func(FILE *sst, FILE *dst)
{

dst-> file = sst-> file;
dst-> func in = sst-> func in;
dst-> func ins = sst-> func ins;
dst-> func out =sst-> func out;
dst-> func outs = sst-> func outs;
dst-> func flush= sst-> func flush;
dst-> dev = sst-> dev;

}

static FILR save_save;

<':'0';'>.y_ﬁle_func(stdin, &save_file);
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BRE: T oYM IA—LOSDER

1. RTOSOZLEHE
2. TOPPERS/ASPDtyrT7vT
3. J—HRAR—R|ZASPFEMN
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RTOSZTOPPERS/ASPIZZH

o APNZHEMLI=7 TV —avik, TS5V T4+—LEH
WEINTH,. EEELK(BHANIE INEET), ZDFEF
BARAMNEEETT

s COETIE.7FI)r—a cBHAREDEE.
RTOSZTOPPERS/JSPASTOPPERS/ASPIZANE Z 4
¥F1TVWVET
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TOPPERS/ASPT5Yh IA—LDIEEFE

« TOPPERS/ASPREMDTZvbIA—LIEEF|E

— LPC2388FHMTOPPERS/ASPIR—T 1%
o BRISR—T42 T BEHDOFIEZERH

— TINAARSA/\ZASPRIZIEIE
o APIZEBELBVKSITEER

— RTOSDZEEE 7 EEETIRIN
« ASPZE{FERAY S5 A IXUTRONA.0OE A Y& — (itron.h) Z{F A
¢ REAVI—DERETIYNTA—LRAIORETRIR

— telnet/platform/aspl| ZASPREEY — X Z# £ £Y
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BRE: TV IA—LOSDERE

1. RTOSOZLEHE
2. TOPPERS/ASPDtyr7vT
3. J—HRAR—R|ZASPFIEMN
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2013/01/.

TOPPERS/ASPDA o A—K

« TOPPERSZAT YD Webh Hasp-1.7.00D@ER /\yr—
Ao O0—KLET

o BEHRICARM7 —F T F ¥ -GCCIRFE/ Ny —
asp_arch_arm_gcc-1.7.04 D> A—RLET
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TOPPERS/ASPO) iz )&

o jsp-1.4.4-stdERBIDTALIRIZF Do A—RLT-[EHE
T7ANEEEET

o ARTORHEEEasp-1.7.0-081912. tar.gz LB D T4 L
FIZBEEET

+ asp-1.7.0.tar.gz&asp arch arm gcc-1.7.0.tar.gz fiZ &
RSN fzaspTALURN) B Fasp-1.70ICERLET

o ZDt. asp-1.7.0-081912 tar.gz&fEELFET

$1s
asp_arch_arm_gcc-1.7.0.tar.gz asp-1.7.0.tar.gz asp-1.7.0-070812.tar.gz
$ tar zxvf asp-1.7.0.tar.gz
$ tar zxvf asp_arch_arm_gcc-1.7.0.tar.gz
$ mv asp asp-1.7.0
$ tar zxvf asp-1.7.0-081912.tar.gz
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AL I4X AL —ADIEE

e Webkl ., a2T4F¥aL—42%&HHO—KLasp-1.7.07%
IWEDTFIZEEET

« LINUX*°CygwinTIl&. cfg® T DMakefilex ALV Ta T
AF2L—FDEIILFEFTS
« aAVI4FaL—%
DIEE(XCygwind
N—2av(ZHE&k
9510, BEEH
DEITHRXEFHA
LTHEL

$ tar zxvf cfg-1.8.0.tar.gz
$ cd cfg

$ ./configure

$ make

2013/01/25 TOPPERSTRAV IV RERE 211 i A
TOPPERS

TOPPERS/ASPH®MD T —HOAR—ZDYERK

o« OBITALZRMJLLTFIZISPERIZED T —HRAR—ZEH
ELZELT:

o ASPH—RILVBADH—RILSATZ)EERLET
« SAPMLEITALZKR)IZ#2EIL . SAMPLE1Z{ERLLE T
o EFENTzasp. hexFLPC2388IZEEAH XRITTEET

% i:d ../OBJ/LPC2388 GCC
$
DHCP4 ECHOS4 FILE MCI MON RTC SAMPLE1
$ mkdir libkernel
$ cd libkernel
$ ../../../configure —T Ipc2388_gcc -f
$ make depend
$ make libkernel.a
$ ./SAMPLE1
$ make depend
$ make
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KSANTRADEITEMEER
« TOPPERS/ASPTH.ISPORSANTANTOY S LER
[ZRSANTRNTOT S LERELEL:

« THE®RTC, 77/ AT L, 2B HODHCPOREF
IBESEZIZTINA RARSAINDTAREFTH>TLE S

FiAT il

DHCP4
ECHOS4
FILE
libkernel
MCI
MON
RTC
SAMPLEL

S5 UCEm » HE v =
asp-1.7.0 28
TALIRY nE @ arch
DHCP4 DHCP7FVEHE TR 5 L g
ECHOS4 | Ta—4#—N\—EHETOIS L4 oo
extension

FILE T7AIRT LFHET Y S L . i files
libkernel | A—HRILTAT S e
MCI MCI7—‘—/ §4ZF54I \‘§$1ﬁjn7‘51—\ library
MON samplel +2 R VE=4 ' ::J"imr
RTC RTCT/NARARSANEHBETOS S L AKIHE_3069F_GCC
SAMPLE1 |JSPFHET OS5 L EUEEILETS

LPC2388_GCC
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TINA ARSI \DHERR

« TOPPERS/JISPTIXT /A AR5 A /\Z%pdic/lpc23xx A FD 3
DOTALIRIIZHELTEELEL:

— dma mci rtc
+ TOPPERS/ASPTldpdic/lpc23xx[CZFDFEFEZFELT-

o INLDY—RI7AILIE. Fo1=<L. AL HEE

D RTOSHEE(ZKY ., RENERYFET
« CygwinDdiffav U FERNT, REDENEEZELELLS

RTLET

$cd././.).
$ diff asp-1.7.0/pdic/lpc23xx jsp-1.4.4-std/pdic/Ipc23xx/dma
$ diff asp-1.7.0/pdic/lpc23xx jsp-1.4.4-std/pdic/lpc23xx/mci
$ diff asp-1.7.0/pdic/lpc23xx jsp-1.4.4-std/pdic/Ipc23xx/rtc
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BRE: T oYM IA—LOSDERE

1. RTOSOZEHE
2. TOPPERS/ASPOtyb7 v
3. J—HRAR—R|ZASPHFEMN

2013/01/25 TOPPERSTOTHMEE 215 i ’

platform/asp D 1E A

+ platform®D T DT 4L +JIZTOPPERS/ASPT7 7)) £ X
RADTALIR)aspZERLT B

« JSPAHDAPIZaspF D I77AILTRIRT K3 RKT7A
IWEERKT S

ERORE

config.cfg config.cfg asp/jsp CIIEREMNELD

config.h config.h T ErtosDREZE. DAY IL—RIZEHLTINS

Makefile Makefile asp/jspTITEEEA RS

telnet.cfg telnet.cfg asp/jspTILEREH MRS

tinet_config.cfg tinet config.cfg  asp/jsp CIXELEMNELSD

kernel_id.h aspCldkernel cfehZE£ERT B1=6. ChEAIIL—K

telnet_id.h asp Cldtelnet cfehZ AT 518, hEA1>VIL—FK
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HEMIEE2HBEDEFLED

+ ITRON-TCP/IP{E#kIZDUNVTHIEELELT=

« TINETOETHERNETFSA/\DERFEIZDNTEY
FLIz, thDAR—KRIZR—T AT 55— ADSEIZL
TS

« ECHOY—/N\—ORARIZDOWTEUVELI-, ECHOY—
IN—%AR—R[ZTELNETH—/\—ZERL . thD T /341
ARSANEEBMLTT SN I+ —LEERRLELT:

o TS5YRIF—LLEIZBANDaTUREEITT ATELNET
TIEERL. BUEEITLVELT:
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EMIEE2BBDFLED

o RTOSLEIZT/INAARARSA/INOIRIL YT 7HEMMIZEL
CATTELNET 7 TUEER T 57 —RELLR T, APIZF
EEAERELTSVRIA—LEIZTT)r— 3 %4
FELF-AD. BHEICBECIRN AT RERZEN R TE
-EBNWVEY

 BIZ.EBAETIVNIA—LEERLIZES. 770
—aVDERIZT A ARSANNDORBOFEEZR
[ZHT . APIDAHER—RI[ZFTYr—2a  DIEENT
E=1X9TT

o MABTSYNITH—LFEATEHE BHLEAN=X L
BREELT T I)Tr—aV RREEESBELTITOCE
MTEFET
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* LPC23XX User manual(UM10211)

« LPC2388 Data Book

« ITRON TCP/IP API:#k (Ver. 1.00.01)
- (#t)rEUHE ITRONEMEZAES

« TOPPERS/JSPF TCP/IPZO LR A Y% (TINET)
- 1—H¥XI=Za7I
— TINET-1.3128T51—J Ryt ERLE
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HiEE

DHCPYSA 7 hETT 5705 5 LdhepcldREFTE
Bif#HEt 2—0E ZESANERLI-TO00 S LEFEH
LTWET
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£&Rk
« ITRON-TCP/IP4L#%
- GHLERGTEXRE), AH Eth(ZHEKXFE)
s R HER(BHEXRE)
o TINETT/N\ARFSA/\DERE
« DHCP+ECHOY—/\—ND LMD
« TSI TH—LDER
o RIBEIHEKRT T DIEE
o RBEIHEKRT T DR
- TR BEF (%))
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