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Hepiinyn

H epyasio avtn meprerdppave tnv viomoinon evog micro Web Server tov
MSCI1210— CS 8900A o omoiog £xet T OLVATOTNTO EAEYYOV LLOG GEPAG OVOAOYIKAOV
aoOTNPOV KOl GLGKELMOV KOl VO ETKOWVOVEL HECH KAPTOAG HIKTHOV GTO SLUSIKTVO.
To VA6 pHéPOg TOV CLGTNUATOG AVTOV lval EAdY10TO, HOVO dVO OAOKANPOUEVQ
yperalovtat Yo oAdKANpo oV web server , | TAoKETo LETPoEMV akpPeiog
Baciopévn otov MSC 1210 kou n TAakETo ETEKTACTG YOP® OO TO OAOKANPOUEVO
oony6 dwktvov Ethernet CS8900A To evolapEépov ETIKEVIPOVETOL GTNV KOTOGKELT
™G TAAKETOS A/D TNV KATOOKELT TG TAAKETOG SIKTHOL TNV OVATTLEN AOYIGUIKOV Y10
TOV TPOYPOUUATIGUO TV dVo ThakeTdV (A/D & mhakéta diktvov). Eniong £xovue
kataokevr] Html 1otoceAida, 0mov kel Ba yivetat kot o ELeyyog TG OANG
KATOOKELTG, VAOTOINOT TAAKETAG TPOPOSOTIKOD.

H epyacia avt €xet duvatomra enéktoong pe GAAeg 7 avohoyikég 16O00VG
LEe TOAAEG EQAPLOYES OTOC LETEMPOAOYIKT XPNOT|, EAEYXOG GLOKEVAV BepLoKpaciag,
YPNOM GE GLOTHATO BEPUAVONG KOl KALLATIGHOV Ko OgproKknmia.

Summary

This work concluded the build of a micro web server the MSC1210 —
CS8900A who has the ability to control a number of analog devises and sensors and
also communicate through a web card with the World Wide Web (internet).

The hardware of this devise is the minimum, only two electronic circuits needed for
the whole server. The measurement circuit is based on the net driver Ethernet
CS8900A. Our Interest is focused on the build of the analog / digital circuit, the
Ethernet card also the development of the software which will program the two
circuits (A/D & Ethernet card). In the end we made the Html code which will allow us
to control the whole web server.

This web server has also another 7 analog inputs which will allow us to
expand its use, with a lot of applications, like:

Meteorological use, control of temperature and air condition devises



Ilpoioyos

XPNOHOTOUDVTOG OC LEGO TO SLOOIKTLO Elval EPIKTN 1) TNAEUETPIN KOl O
ATOUAKPLGUEVOG EAEYY0G. To chotnua Tov mapovcidlovpe ivarl evéAiKTo, YpNYopo,
HIKPpO o€ péyehoc, KaTaokeLALETOL EDKOAN KOl TAPEXEL VYNAESG EMOOCELS. ATTOTEAET
Evav apkeTd eVEMKTO KOUPO 6TO O1001KTLO, TAPA TIG LUKPES O1OGTACELS TOV KOt TV
HETPLOL TOAVTAOKOTNTA TOV. ATtoTeAEITOL OO oL KAPTO LIKPOEAEYKTI] LE 0L LOVASQL
TPOCAPUOYNG OIKTVOV. XAPN GTN CLUTAYY] KATOGKEVT] TOV 0ALY Kot 6TV eveMéio TG
Képtog Tov pikpoereyktn, o Micro Web Server amotelel v 1daviki Abon yuo
EPAPLOYEG EAEYYOL KO LETPNGEMV OO OTOL00NTOTE GNUEID TOV KOGHOV HEGH TOV
SLdKTVOV. .



1. INNaxéta MSC 1210 tns Texas Instruments:

H xapdid ¢ mhokétag pag etvat o pukpogreyktig MSC 1210 g Texas
Instruments o omoiog emttpénel axpiPeic LETPNOELS TACEMV ATO OKTD OL0POPETIKES
nnyéc. H onpepivi ayopd tov pukpogleyktdv Bpibet amd mapdymyo — KAOVOLS TOV
8051. Ta mepiocoOTEPA OO OVTA £YOVV VO EMOEIEOVY TOALEG TEPIOCOTEPES
duvatdtteg amd Ot To apyko mpoidv ¢ Intel. Kdmowo pdiiota eivan eEomhopéva
LE UETATPOTEIS OVAAOYIKOD CILOTOG GE YNPLOKO 1KAVODS VO YEPLUPDGOVY YNPLoKEL
dedopéva e tov avaroyko kocpo. O MSC 1210 givar évag LKPOEALEYKTNG TOV EKTOG
amd TOV KOPLEUI®V EMOOGE®MV EveoUaTOUEVOo petatponéa A / D, éxel va emdeilet
Kot TOALG axopa Tpocsovta. To pkpd péyebog tng dtkatoroyel e T oelpd Tov TIg €&
toov pkpég dwnotdoelg Tov eEaptnudtov ( ta tepiocotepa eivar SMD ) mov v
arotelovv. ['a v vynAn akpifela tov petpioewv dgv evBVVETAL LOVO TO VAIKO
HEPOG TNG KATOGKELNG OALL PLGIKA KO TO AOYIGUIKO TTOV YPAPTNKE Yo TNV
OCLYKEKPLUEVN EQappoYT Thve otn YAdcca C. Ot ecotepikég povadeg tov MSC 1210
QOivovTOl TOPUCGTOTIKG GTO TTO KAT® Gy
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H mo onpovtikn am’ 6Aeg eivat avT) ToV PHETATPOTEN AVAAOYIKOD GE YMPLoKod TV 24
ynoiov / 8 e1660mv. Akorovbei | Babuida Tapaymyng tédong avapopds VYNANG
BepLOKPACIOKNG OTABEPOTNTOG KOl PLGIKA O TATPOTAPAd0TOG TVPNVAS 8051 0 omoiog
dev €xel petvel Ommg NTav apykd. Eivol og Béon va extelel Tig evTOAEG G€ TOAD
MyOTEPEG TEPLOSOVS TOV GHLLOTOG YPOVIGLOV, EVA OO TAEVPAS TEPLPEPELOKDV
vrootpilel éva emmAéov UART, pviun mpoypdupatog 4 émg 32 Kbyte 6mwg emiong
Kot £vo, KOKAOUO QOPTMOONG KoL EYYPOUPNS TNG TOPATAVE® LVIAUNG LEGM TNG GEPLOKNG
00pag RS232 omolovdnmote vworoyiot. ['a v petapopd Tov TPOYPAULOTOS
ypelaletal n TomobETnon oTig KaTAAANAES BEa€1g TG TAaKETAG dVO
BpoyvkukAmtipwv. ATO TN oTIyUn EKEIVN Kol LETA TOL TAVTOL EAEYYOVTOL LEGM TNG
oelplakng BOpag Tov vroroyioth. To KaA®I10 oV Ypnoomoteital eivol undevikon
UOVTEU O™ PAIVETOL GTO KATW GYNLLOL
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O1 cvvdetpeg oL £xovv TomoBeTnOel Kot ¥pNGILOTOI0VVTOL TAV® GTIC TAUKETEG TOV
MSCI1210 eivon ko amd 115 0Vo TAeVpEC OnAvkol. EmmpocBeta, ppovtilel va
OLGTPEPEL GTO ECMTEPIKO TOV TO, GY|LLATA TOV epPavifovtol otig akideg 1, 4, 2 ko 3
€101 MOTE TOL GNUOTA EKTOUTNG TOL OVOOEIKVOOVTOL OTN L LEPLE VO KATAATYOUV
oV axido Aymg g GAANG Kot avtioTpoPms. Ot axideg 1 kot 6 kabevdg cuvdeTnpa
ovvoéovtor LeTa&d Tovg. To £vBeto oynua deiyvel pe TapacTatikd TPOTO TOL
naponave. Ot apBpoi Tov onueidvovtal givat avtoi Tov Tpocsdiopilovv Tov avéovta
ap1Opo TV aKidMV TOV GLVOETHPO OTAV TOV KOITAUE 0md eunpoc. Evkola pmopovpe
va eléyEovpe To KaA®OLo av givarl undevikoD TOHTOL YPNGILOTOIMVTAG EVO ®UOUETPO



N évav ereyKTn cLVEXELNS ay®y®V. Otav Katéel To TPOHYPOLLLLO OPOLPOVLE TOVG
Bpoyvrukimtpeg Ko 0 Kodwkog mapapével oty Flash EPROM vy 100 ypovia
TovAdyloTov ( cupPwva pe v Texas Instruments..! ) étoog va ektedectel OmoTE
YPEWOTEL.

1.1 O mopipvag Kail Ta TEPIPEPELIAKT TOV:

To KUKAOUOTIKO S1AypapLior TNG TAAKETAG LETPICEDY VYNANG akpifetlag
QOIVETOL TOPAKAT®
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To Bacwotepo e€dptnua givar o pkpoereyktig MSC 1210 (IC4), o omoiog
TPOPOJOTEITOL dVO dLapopeTIKoVS otabepomontés. IC2 givar vrevBuvog yro TNV
Tapoyn Téomng Tpopodociog ot ynelakés Baduideg tov, évo o IC6 yio v mapo




1aong otig avaroywés. H mapovaio 500 6tafepomont®dv omoTeAel EMTAKTIKN
avaykn, ov OEAovpe va a&loToGOVUE GTO PEYIGTO SLVATOV TNV VYNAN aKpifEla TOV
EVOOUATOUEVOL petatponéa. [a v amopuyn BopOfov TV YpoUU®Y TPOPod0Giag
SLVUPAAOVY KATA TOAD KOl 01 TUKVAOTEG amOLevENG TOL TOTOHETOVVTOL GE
ovykekpipéva onpeia g thakétag. To 1510 ¥pnoIot AmodEKVIOVTaL Kot Ot
KATAAAN A GYed1aGUEVOL YoAKod1Adpool Tov Bwpakilovy Ta evaicOnta onueio g
mhokétag. O mupnvag Tov piKkpoeAeykn ypoviletar pe v fondeta evog KpuoTdAiov
ovyvomtog 11.0592 MHz, mov tov kdvel va TpEYEL Le TNV VTEPITAAGIA TAYHTNTO
and 6ti évog cuvnBiopévog 8051.(to moco akpPdg tayvTepog eival, e£apTdTol amod TIc
extelovpeveg evtorés ). H aution g avénuévng taydtnTtog oeeileTon 6T S10POPETIKN
UNYOVY EKTEAEONC TOV EVTOAMYV, TTOL £ival KOTA TOAD Yp1yopoTeEPN TOL apytkod 8051.
Av gpappocovpe otov MSC 1210 onua 33 MHz, t6te 0 MSC 1210 1odvvopel pe
éva cuvnbiopévo 8051 ypovicpévo otovg 82,5 MHz.OAeg ot avaroywkég eicodot
TPOGTATEVOVTOL KATA pio Evvola, omd ototyelmon eidtpa RC. Akida mapoyng tdong
AVaPOPAS TOV HKPOEAEYKTY] TPOPOJOTEL TOL VTOAOUTH KUKADUATO LEG® TNG
avtiotaong R19. H wavoétta mapoyng pevpatog and avtiv dvel to SmA. Eneion
TO PELULO OVTO TPOKOAEL TTMON Tdong ota akpa ¢ R19, ivol okdmpo va
avTioToOpileTon VTOAOYICTIKA 1) TTMOGN TPOKELUEVOD VO, EAAYIGTOTOIOVVTOL TO,
o@dipata v petpioemv. H Ty g tdong avaeopdg kabopiletot pe v fonbeia
oV Aoyiopukov. Ilepiocdtepa OUmg Y avtv B modue oty emdpevn evotnra. o
TNV EMKOWVOVIO TNG TAAKETOG LLE TOV DITOAOYIGTY| TOV AVOTTOYONKE TO TPOYPOLLLLL TG
eQOpUOYNS xpnoporoteital o Eva amd to dvo UART tov pukpogieyktr. Kdto amod
KOVOVIKEG cLVONKeS, Oa mepuévape va dovpe otig axideg TxD kot RxD tov
UIKPOEAEYKTT, TO KataSiopévo MAX232 mov etvar to mAéov cuvnBicuévo e€dptnua
VIOGTNPIENG CEPLaK®V dlacvvdécemv. [Tap’ Oda avtd kdvape Katt o Evmvo. Avti
va Topdyove TNV amapaitnTn opvnTikn Taon Pdoet ¢ onoiag Bo 0dnyovuE TIG
axideg 16600V tov PC, v KAEPovpe pe ) PonBeta tov T1 kat tov IC5.B and o
axida e£0600V Tov, Y10 VoL TNV EMOTPEYOVE TAAL 6 aVTOV Lo TG akidog RxD. H
Babuida Tov EVEOUATOUEVOD GOPTMOTN TPOYPALLLATOS ATOLTEL Y1 T AELITOVPYIN TNG
dvo Pondntikd onpota wov wapdyovral pe v Bondewa twv IC5.D, ICS.E kot ICS.F.
Ta onpota avtd givor evepyd povo otav £xovv tomobetndel o1 Ppoyyvkvkiotpeg JP1
ka1 JP2. And avtotg , o JP1 emrpéner v enavexkivion tov MSC 1210 and tov 1610
PC péom g oeprokng B0pac, eved o JP2 avaykdlel Tov KpoeAEYKTY| VoL TEPIUEVEL TO
Katéfacpa apécms petd v exkivnon tov. H tedevutaio mHAn tov orokAnpopévov,
IC5.C, ypnopevet yio o avoppa evoc evoeiktikov LED. H dgvtepn oeprokn Bvpa
tov MSC 1210 &ivon copPatn pe to mpwtéxorro RS 485. Avtd onuaivel mog
TAoKETO pog pmopel va cuvoebet pe diktva T€Toov £100VG, TV omoiwv ot otadpol
AmEYOVV HETAED TOVG HEYPL Kot Ta dVO YIAdpeTpa. To chvoro TV otabudv eaptdton
amd TV KavoTnTa Tapoyns pevpatog tov IC3 kot Bewpnrtucd propet va kopaiveton
amd 32 £wg 256. Ot 6iodot (Evep mov Exovv TomoBenBel oTo (VYOS TOV YPOUUDY TOL
SKTVOV £YOVV GOV GKOTO TNV TPOCTAGI TOV YPUUUDV 0md TOAVES ayUEG TAGEWV,
OV OVOTTTOGGOVTOL GYEOOV TAV®D G€ KaAmola peydiov unkovc. [epiocdtepa yio ta
diktva RS 485 avapepdpoaote mo katm 6€ 0AOKANPO KEQAAA0. Zav TeAevTaio
Babuida &xovpe va va a@apovpe oty Tov givol vevhuvn yio Ty dnpoLvPYio TOL
amapoitntov dradrov entkovoviag. Enedn o MSC 1210 arottei tnv mapovsio evog
€€e101KEVUEVOL KUKADUOTOG 001 yNoNgS, avtd to £ido¢ dtadAov umopel va aglomon el
povo dtav o pukpogreyKtng epydletot cov Koprog (Master) TV S1oKIVOOUEV®V
mAnpoeoptdv. Oha ta avadoyikd orjpata tov tpoopilovtal Yio TO PKPOEAYKTN
eupaviCovtat Tavtdypova kot oTig akideg Tov K4. And exel pmopovpe va to Tapovpe
KOl V0L TOL 001 YT|COVLE GE OTOLOONTOTE CUEIO TOV TUNHOTOG YEVIKNG TAAKETAS, OOV



LITOPOVLLE VO £YOVUE GLVAPLOAOYNGEL TO d1KO pag KOKAwpa. To ocbhvoro twv
YNOKOV YPOUUDV TOV HKPOEAEYKTI 001 YEiITAL 6TO KO TOL GLVIETNHPA, TOV K5.
A&LOTO1MOVTOG TOL CLOTO TTOV LETAPEPOVY O OKIGES TOV, UTOPOVLE VO GUVOEGOVLLE
070 KOKAOUO TOALEC PBonONTIKES LoVAdES OTWG UVIES K.T.A. AV GUVAPLOAOYNGOVLE
KUKA®UOTA TG 0€0TEPNG KATIYOPiag, Oo SomoTMGOVIE TOS 1] KOTAGKELT LG Evat
o€ 0éomn va otélvel e-mail ot omoia Oo TEPLEYOVTAL TO ATOTEAEGUATO TOV LETPT|CEDV
7OV £Y€1 GLAAEEEL LEGO GE EVOL GLYKEKPLUEVO YPOVIKO dldotnua. Bo propei dSniodn
VO GUUTEPLPEPETAL GOV £Vl E100C KATAYPAPLKOV, TO 0010 Bol EVNIEPDVEL LEG® TOL
JKTVOV, Y10, TO OTOLXELN TOV GUVEAEEE.

Y115 axideg VIN D1 kot VIN D2 tov K4 ko K5 epgavileton ) téon
TPOPOJ0GIaGg TV KUKA®UATOV. O TpEmeL VoL EIL0OTE 1O10UTEPA TPOGEKTIKOL LIOG TTOV
1 GLYKEKPIUEVT TAOT OV TTpeEMEL Vo lvart TOTé pukpoTepn omd ta 0 V addd ovte
peyoAvtepn +5V.

To tumopévo KOKA®UO QOIVETOL GTO TTO KATM GO
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1.2 Oonyoc Ethernet CS8900A:

Onwg cuvnbiletar otig KapTEG dtKTVLOL, VITAPYOoLY 6v0 LED D1 kou D2 yio v
OTEIKOVIOT) TNG KOTAoTOONG TG 60voeoNg e to diktvo. H diodog LED D1
avafooPnvet yio 6 msec kd0e popd mov exknépmetar | Aappdveral Evo TokETo
dedopévmv, 1 0Tav ekdNAmBel cuykpovon (collision) peta&d 6vo makétmv. H dedtepn
LED D2 katadekvoet av 0 001y0c CS8900A Lappdvel Toug cotovg moipovs. Ot
moApot avtol ypnoponolovvion o€ €va diktvo Ethernet yia to cuyypovioud petald
TOUT®V Kot OekT®V Ko 1 610d0G D2 Ba potoPolel poévov d6tav o Tapamdve
OLYYPOVIGLOC EIVOL ETITUYNG.

To 0AOKANPOUEVO KOKAMUA TOV SIKTVOL TEPIAAUPaveL Evay TAnpn
moumodéktn 10Base-T. To 10Base-T amoterel Eva TpOTLTIO EMKOVOVING SIKTHOL
Ethernet ota 10 Mbits/s péow svveotpapévon kokmdiov. To kOKAwpo amottel Aiyo
eEotepkd e€optuarta. O petacynUaTioTnc mov Ppioketal akplpdg Urpootd amd Tov
ocuvoetnpa RJ 45 eEacpaiilel TNV NAEKTPIKY OTOUOVOCT) TOV KUKADUOTOC.
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To KoK opéEVo KOKA® A TEPIAAUPAVEL YDPO Y10 TEPAUATIKEG GUVOECELS
(prototyping area) Tap£YOVTOG LE TOV TPOTO AVTOV GTOV YPNOT THV dVVATOTNTA
AVATTUENG EQOPLOYDV TAV® GTNV 1010 TNV TAAKETA, EKTOG Ao ToV oM dtabécio
Y®po G kaptag Tov MSC 1210. v apiotepn TAELPEA TOL YOPOL TOV EAEHOEP®V
OLVOEGEWV GUVOVTOVUE HEPIKEG EPESPIKEG YPUUUEG ONUATOV. TNV KAPTO TOV
tomkov dwktvov (LAN) Bpiokovtar axoun ovo emmAéov diodor LED ko évag
TESTIKOG S1okoOmTNG. H T0m00£TN0M ToU GUVIETPA YO0 TNV EVMOOT) LUE TNV UNTPIKN
KApTO, EMTPENEL GTNV KAPTA OIKTVOV €iTE va, TomoBetnOel KOvTd oV UNTpIKN KépTa
elte KAT® amd avTHV. XNV deHTEPT VTN TEPITTOGT O dVO KAPTES HTOopPovV va
otpyBovv pali oe aceain andotaoct oynuatifovrog £va eviaio cOGTHA. AV KO O
oXEO10GLLOC TOV KUKADUATOG ALTOV Eivol apKeTE amAog, LITapyEL KATL O Tpémet va
toviotel. H Katavalwoon peduatoc Tov oAoKANpoUEVOL 0011700 Tov dtktvov LAN
kopoiveror petagd 100 kot 120 mA, kataviAmon oYeTikd VYNAN 6 CLYKPLON UE
exetvn tov pikpoereykt. H tdon tpopodociog twv 5 V yio v képta Siktdov
Aappdverar and v képta tov MSC 1210. I'o va amo@byovpe TV vrepbEpuovon
TOL 6TAfEPOTOMTH TNG TAUKETAG QLTNG TPEMEL ATAPAITNTO OAOKANPO TO GLGTI O
TOV 000 KUKAOUATOV Vo TpoPodotn0el pa Tnyn tdong etéy 7.5 kar 9 V, aAAd og
kapio tepintomon peyordtepns tdong. To mo Katw KOkAopo elval To TUTOUEVO TNG
KapTog SKTHov

1.3 PvBuiceis g kaprog:

O Micro Web Server pnopel va Aertovpynoet povov oe €va diktvo TCP / IP.
Onwg kaBe vroloyiotg mov cvvdéetal og Eva diktvo TCP / 1P, étot kKo otov
HIKPOEAEYKTY eKympeital pa povadikn oevbuvon, n onoia givon dievbuvon IP. H
devBvvon mov kataywpnoape eivarn 195.251.122.35 .Metd £yKOTOGTACAUE TO
uC/51 Compiler kot 6t GLVEYELD YPNOCLOTOMGALLE TO TPOYpappo Make Wiz yia tnv
dnpovpyia Tov mepPdArovtog epyasioc. Evtog tov mpoypapupatoc Make Wiz
avoiape to apyeio ...\SRC\MSCI1210\ELM_FLEX\ELM_ FLEX.MAK. Eyovtog
avoi&el o apyeio avtd, akoAoVOMG TPOTOTOMGALLE KATL TAV®D GTO KEILEVO £TOL DOTE
va evepyomonBei To kovuni amodnkevong(Save). Evepyonomoape 1o mlaicto
emhoyng (Check Box) pe etiéraWrite JFE Workspace File kot otnv cuvéyeia
amofnkevoape to apyeio. Apéomg petd exkkvnoape 1o cvvtakt JFE. Zto
nepiPdAirov tov JFE extedécape tnv evtodr] Open workspace yia va avoi&ovpe to
apyeio...\SRC\MSCI1210\ELM_FLEX\ELM_ FLEX.WSP. O\a ta apyeio wov
AVIKOLV GTNV GLUYKEKPLUEV EQOPLOYT Ba peavioTnKoy 6To Tapddupo Tov
OLVTAKTN. XT0 onpeio avto Parape kot v IP otov k®oKa pog ot ypapun
COMPOSE-IP (my ip,195.251.122.35)

To mepifairov epyaciog mov onpovpynonke pe to Make Wiz npokalei mv
epoavion tpuov kovumav ctov JFE : ‘MAKE’ ‘RE-MAKE’ ‘DL.BAT’. Mg 10
kovuni MAKE exteleiton 1 HLETOAYADTTION TG EQAPUOYNG OAAL LLE TOV TEPLOPIOUO OTL
otV drdikacio avtn AapPavouy HEPOG HOVOV OGa apyeio EXOVV TPOTYOVLEVO.
tpomomomBei. Avtog eivart acvviOng Kot o YP1yopog TPOTOC Yol vo. dnptovpynbet to
dekae&aotkd apyeio mov Ba poptwbel otov pkpoereykty|. To kovuni RE-MAKE
ypnopomoleiton 0tav £yl petoPAndet kbdmoto apyeio mov dev eppaviletal oto
nepPdAlov epyaciog, OTmG yia mapdadetypa £va apyeio emkeaiidoc. Me tnv
EKTELEDT] LTI TNG EVIOANG EMOVOUETAYA®TICOVTOL OAQ TOL OPYELD TTOL OTOTEAOVV TN
CLYKEKPLUEV EQAPLOYT 6TO GUVOAO TNG. TéAog To kovpuni DL.BAT amoctéAletor 1o
dekaeladikd apyeio mov onuovpyndnke oty kdpta MSC. H dadikacio oot
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OVTIOTOLYEL OVGLOOTIKA GTNV EKTEAEST EVOG TLTIKOV apyeiov dEGUNG 6TO 0moio 0
ocvvtdktng JFE &xel mepdoetl po mapdperpo. H mapduerpog avtr eivarl mdvrote to
ovopa Tov apyeiov Tov TPOKELTOL VO POPTOOEL GTO VAIKO TNG KAPTOS Kol TO 0010 6TN
ovykekpyevn mepintoon eivon to ELM_ FLEX.

10 apyeio déoung epeaviletal 1 GLYKEKPIUEVT EVIOAN LE TNV ool
exkwveiton n dradikacio poptwong oty kdpta MSC 1 cuykekpiuévn mepintwon n
evtoln avtn eivar, download /F%1.hex / X11/P1 /T /B9600. H napdpetpog P1
opilet Ot yia TNV SodIKaGio TPOYPAUUATIGHOV Ba Tpémel va ypnotporomdei
oeprokn 6pa COM1 tov vmoloyiotr. Av gival amapaitnto propovpe Ty pvouion
avtn va v oAAdEovpe. Iepupdoape Toug J1 kon J2 matoape 1o kovuni DL.BAT
Kol KOTEPNKE TO TPOYPOLO GTOV LUKPOEAYKTY. ZTO TEAOG TNG O1AOIKAGTOG Kol olpov
oMol el TTAEL L1, XOPA LOG ETESTPEYE £VOL UVOLLOL YOUPETIGUOV PUEGA OO TO 1010 TO
TpOypappe Kot aparpécope Kot toug J1 kot J2 étor wote va unv puropet vo melporytet
T0 TPHYpoppo amd Kopio eEmTePIKN otia.

1.4 Xv¥voeon oc Asitovpyio On — Line:

ATo TNV oTIYUY| TOV EVEPYOTTOMONKE O server EEKIVIGALLE TNV JadtKacio
eAEYYOV. ZVVOEGaLE TNV TAOKETO GTO OTKTLO , aviyvedTnKe onuo diktvov Ethernet ko
n LED 2 dpyioe va potoPoiel cuveydueva. X cvvéyela kdvape Ping péow tov MS
DOS (ping 195.251.122.35) v devBuvon pag, autn pog amdvince 1 amrdKpion Tov
server Kot dpytoe va avopoosPrver n LED 1 g évoeidn petapopds dedopévav nécm
dwtvov Ethernet. H d1adikacio Ping amotelel éva anhd TpmTdKOALO LE TO 0010
EMTPEMETOL 1] EKTOUTT LEPIKMV bytes VM GTI GLVEYELD TO GOGTNLO AVOUEVEL VL
AaPer v nyd tovg. [lpdkertor yio Evay amdd Kot oA TPOKTIKO TPOTO EAEYYOV UIOG
oLVOEON G OIKTOOV. ZTN GUVEKELD TYape o€ €vo. Web Browser TAnKtpoLloyncape v
dtevbuvon http://195.251.122.35 kot éptace 1 oeAida html oty 006vn Tov
VIOAOYIOTH pag pécm Tov Micro Web Server.

1.5 Aerrovpyia:

T1 ovpPaivel 6tav artovpacTe po GeAda; Apykd EKTEAOVUE TNV GUVOEST e
pa 01evBvvon IP. BéBaa elvar mo mepimhiokn n dwwdikacia, Yo v akpifeia
EKTEAOVUE TNV GVUVIEDT e pa vtodoyn| (socket) og o cvykekpipévn diebBovvon.
Mo vtodoyn Ba Aéyape Eva £100¢ GLVOETPA O OTOI0G GTNV TPOKELUEVT] TEPITTOON
etvat KatdAANA0g LOVOV 1oL GUVOEGELS LLE 10TIOGEMOES. Ze khBe VITOdOYT ekywpeitan
Kol £vag ovykekpeEvos aptipoc Bvpac. H 60pa 80 (port 80) ypnoyromoteiton cuyva
v TG epappoyég Web Server. Mmopovpe va to do0pe avtd oTnVy Ypoupn
npoypbppotoc SOCKET SETUP(!, SOCKET TCP, 80, FLAG PASSIVE OPEN).
H televtaio mapdpueTpog avepmvel 6Tt 1 GLYKEKPILEVT] VTTOJOYT| Eivat TaBNTUKOD
TOTOL, ONANON BPICKETON GE KATAGTACT) OVOLOVIG OUTNGE®V OO EEVTNPETOVEVEG
epapuoyég (client). H ovtomnta pog vmwodoyng dnovpyeitan pe £vor emavoAnmTikod
Bpoyyo FOR. To mAn0og TV vrodoydv mov dnpovpyovviot kabopiletl To mAnog tov
eELINPETOVUEVOV EPAPLOYDY TTOL HITOPOVV VA GLVOEDOVV TaVTOHYPOVA LE TO
ovykekpipévo server. Emeldn] kébe po vwodoyn mapovsidlel kamola anaitnon oe
VAT, 0 GUVOALKOG TOL aptBudcg eivon mepropiopévos. To odokAnpopévo CSE900A
TOV YPNOLUOTOLEITOL OTNV EQUPLOYN Hag dabétel evordueon pvnqun (buffer) -
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(mepimov 4Kbyte) — yio TV TPpocPIV AMOONKEVOT TOV EIGEPYOUEVOV TAKETMV
dwtvov Ethernet. H yopnrikdtnta pviung avtr dev Bewpeitor wdwitepa peydin otnv
TEPIMTOON TOV APKETOL YPNOTES EMLYEPOVV VO GUVIEDOVV TOVTOYPOVA LE TOV Server,
N otav yivetal aitnomn yio aviikeipeva 0edopévev peydiov peyébous, dnwg etvar ot
EIKOVEG. XNV TTparypatikdTnTag avTd dev amoterel coPapd TpoPAnua OGOV
ocvppova pe to Tpwtdékorro TCP emtpéneton vo unv aravinbei kdmoto Tuyaio
Také€To oedopévav. Av givar arapaitnto 1 eumnpeTodpevn pappoyn (client)
OMOGTEALEL TOL OLVOTTAVTITO TOKETA LLE O1KN TNG TP®TOPOVALAL.

A@ov dnpovpynBoidv ot vrodoyés, to mpdypapupe ELM FLEX.C ekympet
OPYIKES TIUEG OTO TUNILA TTOL aPOoPd ToV PeTatpoméa A / D tov HikpoeAeyKTn, LEPIKES
YPOLUUES TOV KMOKA TLO KAT®. TN GUVEYELD TO TPOYPUULLO EIGEPYETAL GE Eva BPOYYO
FOR o onoiog emavorappavetor cuveyms. Evtog tov Bpodyyov avtod kaleiton
neplodika 1 povtiva poll_webserver(). Oco 10 amotélecua TOV EMGTPEPETOL LETE
and kéBe extédeon ¢ povtivag awng etvon ‘0°, pwopovv va eKTEAOVVTOL Kot GAAES
povutiveg ota mAaictla tov Bpdyyov. Eivar moAd onpavtikd wotdco va eEacporiletal
TO YEYOVOG OTL O1 POLTIVEC TV YPNOTAOV deV Bl 0maoy0A0VV Yol LEYAAO XPOVIKO
dono Tov eme€epyaotn, O10TL S10POoPETIKA 1| TPOGPacT GTov webserver
kaBiotatot advvorn.

H otoipa FlexGate TCP/IP Aetitovpyetl pe BAon Tov unyovicpd TV YEYOVOT®V
(events). O Micro Web Server amoxpiveron povov cto EVENT HTTP REQUEST
(aitnom oeridag) kot oto EVENT SOCKET IDLETIMER (to omoio £xet mepiodo
nepimov 0,5 s). Av og pio epappoyn client artnBel tpocPaom oe kdmolo ceEAida,
npmto (nteitan to Gvopa ¢ oeAidag pe v Pondeta g webpage name(). Xt
ocuvéyewn pe xpron g webpage blind() n avrtiotoym cerida mpoetorpndleTon yio
amoOKploT. ZeAideg o omoieg Tpoketal va sivorl eEmtepikd dbéoipeg Ba mpénet va
dNAwBovv TpokatafoAikd mg array extern code uchar. H diadikacia pe tov tpdmo
avtd oAokAnpdveTaL, av 1 {ntovpevn GeAida dev TEPLEYEL KATOLO SUVOLUKE OEOOUEVAL.
BéBata n mparypotikn a&io g pikpng ko xprioung avtng odtaéng, Paciletan
aKpOS 6TV VO™ TPV SLVAKAOV dedopévmv. Eva mapdadetrypo dSuvapkdv
dedOUEVOV AITOTEAOVV TOL OEGOUEVE TOV PETPTCEMV TOV TPOEPYOVTOL OO TV KAPTOL
1OV pkpoereykTy|. Tétolov gidovg dedopéva pmopodv 0Koia vo eveouatmdovy o
pa wotocerioa. Kot BéBara, amd v dAAN TAevpd pumopeite vo TNAEXEIPLIOTEITE TIg
€€000VG NG KAPTOG TOV UIKPOEAEYKTN LEGM LLOG IOTOGEMOOG.

2. Mvyun Flash tov uikpocieyxty MSC 1210

H owoyéverar MSC 1210 €yovv v 161 dopn pvnung pe toug 8051. Awbétovv
oniaodn, v idw pvnun tpoypdupatog ( uéxpt 64 Kbyte ) mov mposmelavvovrot pe
TOV TOPad0clakd TpOmo TV pikpoereyktdv ¢ Intel. Avtd onuaivel Tog dLot ot
MSC 1210 aondlovtor v apyrtektovikr] Harvard mov yaptoypagetl v pviun
OEOUEVOV GE SLOLPOPETIKO YDPO OO TNV UVIUT TPOYPALLOTOS OTMS PAIVETOL GTO
OYNLLO TOV 0KOAOVOET
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Program Data
Memory Memory
=g FFFF, FFFFy
0 %—-L 2k Internal Boot ROM
ok - - = = = = - F800,
External External
Can Be Mapped to Data
Program Either Memory Space
Memory Memory
z A A - = - = = 8300
B0 _ 15 (FRi & Edarne 8800, 1k RAM or External | 3800
o= |- EMEEYEIOY d gooq, 32k (Y5)
- Q- - - - - 4400,,, 17k (Y4)
B .OQ = - - 4000, 16k (v4) o O‘O "
Oé- Q0 /),
% 80 - = - = 2400, 9 (Y3)
- - = YA, = 2000, 8K (Y3) S=2 A}@
%% - - = = 2% J 00, 5k(v2)
- - - = = = 1000,,, 4k (Y2)
—————— - 0400, 1k
1k RAM or External
0000,,, Ok

AV Op®OC LELETNGOVE KOADTEPQ TIG IOALTEPOTNTEG TOV TVPNVO TOV VEDV
HIKPOEAEYKT®V Bal d0VE TS APTVOLV TOAAA TEPIODPLO AAANAOETIKOADYEWY. XE Lo
TETOL0L TOPATUTO KATAPEDYOVUE LAAAOV GTIAVLAL, OAAG GTNV TEPIMTMOOT TOV YPEICTEL
Lo eMTPEMEL T.Y. Vo Tomobetnoovpe v ecotepik] RAM 1tov 1 Kbyte gite 610
YOPTN TNG LVAUNG TTPOYPAppaTOG it 6TO XApTn TG Pviung dedopévav. To id10
GAA®OTE PIopel va Yivel Kot e TUITo TNG EEMTEPIKNG UVIUNG OEOOUEVMV.

2.1 Awouepiopara oty uvijun Flash:

H dnpovpyia dwopepiopdtov péco ot uviun Flash emvonOnie amd v
Texas Instruments kot ovopdoOnke, amd avtrv Flash Partitioning. Xtnv npaén
VTOGOVAMDVEL T1 SLVOTOTNTA TOV HKPOEAEYKT] VO OEGUEVEL £V GUYKEKPIUEVO HEPOG
¢ dwBéoung pvnung Flash yio v amoBrkevon tov mpoypdppatoc apvovtog to
VTOAOITO VO GUUTEPLPEPETOL GOV UVIUNG OedOUEVAOV. O KaBOPIGUOS 0V TOG KOTA TNV
(AcM TNG LETAPOPAS TOV TPOYPELUATOS TOV ¥PNOTH GO TOV VTOAOYLOTH TTOV TO
avETTVEE 6TO HIKPOEAEYKTN. O KOTAOKEVOGTNG EMTPENEL, OVAAOYQ LLE TOV TOTTO TOV
HUIKPOEAEYKTT], TNV OVAOEIEN SLAUEPIOUATOV UE EVAL OO TOVS EXTA OLOLPOPETIKOVG
TPOTOVG
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HCRO MSC1210Y2| MSC1210Y3 | MSC1210Y4| MSC1210Y5
DFSEL PM | DM | PM| DM | PM | DM [ PM | DM
000 0kB | 4kB.| OkB:| 8kB| — | = —i | —
001 OkB | 4kB | OkB | 8kB | — | — | OkB |32kB
010 OkB | 4kB | OkB | 8kB | OkB | 16kB | 16kB | 16kB
011 OkB | 4kB | OkB | 8kB | 8kB | 8kB | 24kB | 8kB
100 OkB | 4kB | 4KkB | 4kB | 12kB | 4kB | 28kB | 4kB
101 kB | 2kB | 6kB | 2kB | 14kB | 2kB | 30kB | 2kB
110 3B | 1kB | 7kB | 1kB | 15kB | 1kB [ 31kB | 1kB
111 (default) | 4kB | OkB | 8kB | OkB 16kB | OkB | 32kB | OkB

NOTE: When a OkB program memory configuration is selected program

& ”

execution is external. “—" is reserved.

Av Bélovpie va yivoupe o cvykekpipévol Ba Adyaple Tmg o Kabopiopdg Tmv
SLUEPIOUATOV YIVETOL KATA TN GAOT) TNG TNG GLYYPOPNS TOV TPOYPAUUATOS KOt
LAAIOTO OTIG TPATES YPAUUES KDOWKA TOV. ATt OTL Yvopilovpe, ot povadikol
HUIKPOEAEYKTEG TOV UTTOPOVV GVUTTEPLPEPOOVVY e avTd ToV TpoOTO givor ot MSC 1210
¢ Texas Instruments. O TepAYIGUOC TG ULVIUNG TPOYPAULOTOS ) TNG HVIUNG
dedopévav e£0cPaAIlel OTL Ol TPOSTELAGELS GE ECPUAUEVES d1ELOVVOELS TNG TTEPLOYNS
dedopéEvmV dgv Ba £xouv Kapio GUVETELN GTNV OKEPALOTNTO TOL TPOYPAUULATOS TOV
&xel oM xotéPel otov pikpoereykt. H copmepipopd avt omovpyet véa tpoTuma
o€ OTL 0POPA TNV ACPAAELD. KOt TNV AEI0TICTIO TOV GUGTNUATOV UKPOEAEYKTMV.
AxoOpa To YEYOVOG OTL TOL TUNHOTO TNG LVIUNG TOL PLA0EEVODV dedopéva BpickovTon
0€ GUYKEKPLEVES TTEPLOYES TOL YAPTN LVAUNG OwG PAETOVLE GTO GYNLLOL
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HCRO MSC1210Y2 | MSC1210Y3 | MSC1210Y4 | MSC1210Y5
DFSEL PM rDM PM | DM PM RM PM DM
000 (reserved) — — —_ — — — — —
001 0000 |[0400-| 0000 [0400- | 0000 |0400-| 0000 | 0400-
13FF 23FF 43FF 83FF
010 0000 | 0400 | 0000 | 0400 | 0000 | 0400 | 0000-|0400-
13EF 23FF 43FF | 3FFF | 43FF
011 0000 |0400-| 0000 |0400- | 0000- |0400- | 0000-| 0400-
13FF 23FF | 1FFF |23FF | 5FFF | 23FF
100 0000 |[0400- | 0000-|{0400- | OO00- |0400-| 0000-|0400-
13FF | OFFF | 13FF | 2FFF |13FF | 6FFF | 13FF
101 0000- |0400- | 0000-{0400- | 0000- [0400-| 0000-| 0400-
O7FF |OBFF | 17FF |OBFF | 37FF |OBFF | 77FF | OBFF
110 0000- |0400- | 0000-{0400- | 0000- {0400-| 0000-| 0400-
OBFF |07FF | 1BFF|07FF | 3BFF |07FF | 7BFF | O7FF
111 (default) 0000- | 0000 | 0000-| 0000 | 0000- | 0000 | 00C0-| 0000
OFFF 1FFF 3FFF 7FFF
NOTE: Program memory accesses above the highest listed address will
access external program memory.

EXEL OOV OMOTEAEGLOL TNV OTAOTOINGN TNG Y10 G KOl 0PYAVMGNG TOV AOYIGHKOD.
Y10 TAiolo TOV TAPATAVE OLVOTOTHTOV EVIAGGETAL KL 1 SUVATOTNTO EYYPAPNG TNG
0o TG pvnung mpoypdupatog tn otryun wov 1 CPU extedet Eva mpdypapio Tov
Bpioketon oM ypappévo o avtnv (Aertovpyia In Application, IAP ). I'a v
avlyvoon g pvnung oev amonteitot Kopio 101kn Asttovpyia . O KOOKOG OV £XEL
ypaetel og avtv Eekvd Tavta and v 01evBvven 0000H, eved ta byte mov
amodnkevovtat ot pvnun dedopévev omd v 0400H kou ) emmpocBetn pviun
RAM 1ov evoc Kbyte paivetar otnv meproyn 0000H — O3FFFH.

2.2 H gyypaon s uvijung Flash

IMa v eyypaen ¢ pvnqung Flash mpénet va kataguyovue oe pepikd
teyvaopato. To Tpoypdppato Tov pog xpetdalovtal yi otV Tn S0VAELd
euo&evovvtan oty ROM ekkivnong mov €dpevel ota 2 ynaotepa Kbyte g pviung
TPOYPAUNATOS. T'lol va Tar a&lomocovLE TPENEL VOL EMGVVAYOLLLE GTO TNYAi0
npdypoppo YAoooos C 1o apyeio emkeparioac ROM 1210. To apyeio avtd
oLV0OEVEL TO TOKETO TOV peTayAottiot HC/51. Milovtog kabapd teyvika eivan
okompo va Eexabapicovpe 6to onueio avtd, Tig S1Popéc LETAED TOV LVNUOV
EPROM «au Flash. X¢ pio pvrqun EPROM «a0¢ pio 06om tng pmopet va dtoypdpet
YOPIg AT N Kivon va EXEL EMMTOGELS 0TI YEITOVIKEG TNG. e pia Flash avtd eivon
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advvato. Kébe mpoondbeia diaypagng Tov mepiexopévon pag 0éong Exet cav
oLVETELD, TN Slaypapn] €vOG oAOKAN pov Touéa (128 byte ). Ot dwaypappéveg BEcelg
yopoaktnpifovrol amd vynin otabun ‘1’ oe 6Aa o yneia tovg ( FFH ), evd n
LETETELTA EYYPOAPNS TOVG TPOTOTOLEL GTNV TPOYLATIKOTNTO LOVO TNV KATAGTOGN
ekelvav Tov ynelov tov tpénet vo amokticovy v T ‘0. 'Eva and ta moAld
mpoypappoto exidelEne mov tpocpépel ) Texas Instruments emitpémetl otn pvnun
Flash va. ovunepipépetan cav EPROM. O 1pomog mov to metvuyaivel eivot amAdg:
Metagépel 10 TEPEYOUEVO OAOL TOV TOUEN TOV 0TToiov BEAoVE VO aAAAEOVLE Eva
byte ,otn pvinun RAM. Tporomotei pésa ot RAM 10 byte mov €yovpe {nmoet kot
oTn ovvExela Olaypagel 0o tov topéa g Flash. Télog, emaveyypdopet Ta
nepexopeva g RAM o Flash. To amotéleopa givatl n addayn Tov meplexopévon
uovo g emaeypévng Béonc. O kataympntic HCRO elvar ekeivog mov ppovrtilet yia
tov tepayiopd g Flash og dwapepiopato tpoypdppatog kot dedopévov. O
KOTOY®OPNTNG OVTOG UTOPEL VaL EYYPAPEL LOVO KOTA TN SLOPKELD TOV KOTERAGLATOG
TOV TPOYPAULOTOS EPAPLOYNG, €V OYN pmopel va dtofactel avl Taon otiypn HEcm
OTOLOICONTTOTE EVTOANG IKOVIG VO TPOGTELAGEL T LWV IUT| TPOYPAUUOTOS 0T BEom
0807 H. Zmv mpaypatikdtnto 6hot ot MSC 1210 d1a0étovv 000 T€T0100¢
rkatayopntés : Tov HCRO kot tov HCR1. T v dnpuovpyio towv 1o pepiopatoy
YPNOOTOIEITOL, OUW®S, LOVO 0 TPAOTOC. Ta TpoypappaTa Tyaiov KOJKA ToV
ovvodevoLV To petaylmttioT HC/ 51 delyvouv pe amAd TPOTO TO TS UTOPOVLE VO
EMEUPOVLLE GTO DAMKO TOV HUIKPOEAEYKTN HEGA A0 TO AoYIoHKO. Mag emttpémovy vo
elodyovpe Tyéc otov HCRO M ko va decpuehcovpe GUYKEKPIUEVES TEPLOYES TNG

LV UNG. OVoIKA, TOGO 1 LVAUN TPOYPAUUATOS OGO Kot 1) viun dedopévev Oa
umopovv va dtapdlovrtal ywpic mepropiopove. EE’ icov onuovtikn amodeikvieTon Ko
N POPTOON TOV Katoympntadv ¥pdvov tov MSC 1210 cOppmva e TNV OVOUOGTIKN
TN TOV YPNCYLOTOLOVUEVOD KPVGTAALOL Ypovicpov. To 1010 onpavtikd givor vo
opicovpe kol T0 GOGTO PLOUO PETAGOOTG dESOUEVMV HECH TNG GEPLOKNG BUpac. Av
OAa avTd Yivouv pE T0 6oTO TPOTO, 0 UIKPOoEAEYKTNG B pmopéaetl va poptmbel pe To
TPOYPOLLLLO TNG EPOPLOYNG LG KOl GTN GUVEXELD Vo TO ekTeAéaeL. [la To kaTéfacua
TOV TPOYPAULATOG EQPaPUOYNS Ba ypnoiponomacovpe To Tpdypappe Umshell
gvepyomolmvtag v emaoyn RUN.

3. TO ITIPQTOKOAAO TCP/IP

Yy kobnuepwvn pag Lomn, TpoTOKoAAo eival £éva 6OVoAo amd cLUPACELS TTOL
kaBopilovv to MG Tpémel va mpaypatonombel kdmown dtadKacio. XTov KOGHO TV
SKTVOV, TPOTOKOALO gival éva chVoLo amd cuuPacelc Tov kabopilovv 10 TMg
OVTOAAAGGOVV LETOED TOVG OEGOUEVA O1 VTTOAOYIOTEG TOV OIKTVOV. To TPTOdHKOALO
etvar owtd mov KaBopilel To Tdg draktvoHvtar Ta dedopEVa, TO TMG YIVETAL O EAEYYOGC
Kol 0 YEPLoUOg TV Aabdv, KA. To Internet dev elvat éva amdd diktvo, 0ALL Eval
dradiktvo. Xpetdletor emopévag £va ohvoro and cupPdcelg Tov va Kabopilovv to
OGS AVTOALAGGOVY HETAED TOVG OEOOUEVO VTTOAOYIGTEG TOV UTOPETL vaL gtvon
SPOPETIKOD THTOL KOl VAL OLVIIKOLV GE OLOLPOPETIKA OIKTLAL.

Axp1dg avtd 10 chvoro cupPdccwv tpoceépet to TCP/IP. Olot o
VTOAOYLIGTEG TTOL €1Vl GLVOESEUEVOL OTO, YIAMAOES LKPOTEPX dikTLa TOL Internet
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tp€yovv 10 TP TdKoAL0 TCP/IP k1 éto1 PiAohv pia KO YADGGO, TOL TOVG EMITPEMEL
VO GLVEVVOOUVTOL TTAPEL TIG OLPOPES TOVG.

3.1 Ti kaver to TCP/IP

Ag vmoBécovpe 6TL OEAOVE VL LETAPEPOVLLE OEGOUEVA OTTO EVOLV DTTOAOYIGTN
oV tvat cuVoEdEEVOG oTo Internet kKot Bpiokertan m.y. otnv Apepikn, oto MIT, o¢
évav dALov ov glval emiong cvvoedepnévog oto Internet ko Bpioketon m.y. oV
EXLGda, oto [Tavemompo Oeccarioc. Meta&d tmv 600 VTOAOYIGTMV
napepPaiietal To “ocvvvepo” tov Internet, SNA. éva TALypa omd cUVOIEGELS Kat
EVOLAIEGOVG VTTOAOYIGTEC.
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O1 0V0 TEMKOT VTTOAOYIOTEG Kot TO “ocUVvePo” Tov Internet

To Internet ypnoiponotel TNV Te)vVoAOYia LETAYWOYNG TAKETMV Y10, T LETAPOPAL
TOV 0E00UEVMV: T OEOOUEVO KOPOVTOL GE KOUUATLO TTOV OVOUALOVTOL TTOKETO KOl GE
Ka0e makéTo umaivel o “emuke@aiida’ pe Tig S1ievhHVGELS TOV VITOAOYIOT -
OTOGTOAEN KOl TOV VTOAOYIOTY| - TAPOANTTH. ZNUEIOVOVUE OTL G€ KAOE LTOAOYIOTN
tov Internet avtictotyileton pio dievBvvon mov ovopdleton dievbuvon IP
(Tep1ocOTEPQ Y1 AVTEC TIC O1EVOVVGELS GTNV ETOUEVT] TOPAYPOPO).

To mpwtoéxorro IP givar vevBuvo Yo 10 TEPAGHA TOL TAKETOL AT
VTOAOYLOTH G€ LTOAOYIOTH HEGA O TO “GVUVVEQPO” TV cuvoéoewv. Kabmg to IP
dpoporoyet 1o KaOe TakéTo pHéca 6To diKTLO, TPOoTAOEL VO TO TOPASDCEL, OAAL deV
umopet va gyyon0el ovte 0TL 10 TOKETO O PTAGEL GTOV TPOOPICUO TOL OVTE OTL TAL
SAPOPO TOKETO TOL OTOTEAOVV TOL APYIKE dedopéva Ba ETAGOVV e TN GEPA LE TNV
omoio 6TdABN KAV 00TE OTL TO TEPLEYOUEVO TOV TAKETMOV O PTAGEL AvaAAO1mTO.

To TCP mpoc@épet éva a&lomioto TpmTOKoALO Tdve and to [P. Eyyvdtat 6t
T Tak€TO Bo TapadoBovv GTOV TPOOPIGHO TOVS, OTL Ba PTAGOLV e TN GEWPE Pe TNV
omoio oTAAON KAV Kot OTL TaL TEPLEXOUEVA TOV TAKETOV B pTAGOVV availoimTa (dnA.
onwc otarOnkav). To TCP doviedel og e&nc: o k0be maxéto dedopévav apBpeitat.
O VTOAOYIGTHG - TOPAANTTNG KO O VITOAOYICTNG - ATOGTOAENS, OAAG OYL Ol
EVOLAUEGOL VTTOAOYIGTES, TAPOKOAOVOOVV TOVG aPlBLOVS TOV TAKETOV Kot
AVTOALAGGOVV HETOED TOVG TTANPOPOpies. O mapaAnmTng AapPavel T0 TPAOTO TAKETO,
10 deVTEPO, KAT. Xg TEPIMTMON OV TAPOLGLUGTEL KATO10 TPOPAN LA 6TO diKTLO €iTE
00l kKdmolo TakéTo Katd T ddpkela TG HET@dooNs, To Eavalntdet kot o
amoGTOAENG Etvart LITEVOLVOG Yo TNV avopeTddoon Tov. O TopainmTng EAEYYEL EMiong
OV TO TEPLEYOUEVO TMV TAKETMV PTAVEL GOGTA.

H pébodog avt e&aocparilet aglomotio Kot ToydTNTO S10TL 01 EVOLAUECOL
VTOAOYIGTEC OEV EKTEAOVV EAEYYOVC.
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Topa Aowmdv mov yvopicape to TCP/IP propodpe va ddcovpe Evay mo
“emionuo” opiopd tov Internet: £va dikTLO ATOTEAOVIEVO OO HIKTLO VTOAOYIGTMOV
TOV EMKOVOVOLV ¥PNGILOTOI®MVTAS TO TP TdKoAL0 TCP/IP. Onwg Ba dovpe
TOPAKAT®, 1) OLOOPOUT] TOL 0KOAOVLOET £va TaKETO PHEGH ad TO “CUVVEPO™ TMV
oLVOECEMV OV glval TPOKAOOPIGUEVT.

3.2 Ilag opouolioyovvral ta moKETa

To mpwtoéxorro IP givor vevBuvo Yo 1o TEPAGHA EVOS TAKETOL dEGOUEVOV
and vtoAoylot o€ voAoyloth. OAa ta dikTva mov cuvdéovtan oto Internet
“katarafaivouv”  yA®ooa IP k1 €161 pmopovv va cuvevvoohvtot Kot va
AVTOALAGGOVV dEJOUEVA UE OUOIOLOPPO TPOTO.

Ta diktva Tov Internet cGuvogovtar HETAED TOVG HE E101KOVE VTTOALOYIGTEG TTOV
ovopalovtot dpoporoyntéc (routers) | TOAeS (gateways). ‘Evog router givor Aouwdv
£VOG VTOAOYIGTIG TOL GLVOEEL HVO 1) TEPLGGOTEPQ diKTLA (TTOV PTOPEl va givart
JpopeTIKOD TOTOV) Kot £TGL OVIKEL G 000 N TEPLOCHTEPA OTKTLA TAVTOYPOVAL.

I T
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"Evag router cuvoéet d0o 1 tepiocdtepa diktva

H dovield Tov routers givat vo dpOLOAOYOVV T TOKETO TOV OEOOUEVOV HECH
and ta 01dpopa dikTva TOL amoTeEAOVV To Internet péEypPic OTOL TO EMODGOVY GTOV
TPOOPIoUO TOVG. AG dOVUE TOG YivVETOL OVTO:

Ag Beopnoovpie TaAL 0Tt £vag LTOAOYIGTHG TTOL Ppioketatl kKamov oto Internet
0élel va oteiletl dedopéva og kdmolov dAAov vtoAoyloth. Ta dedopéva kOBovtal oe
nakéto Kot 1o [P mov exteAeital 6TovV VTOAOYIOTN - OMOGTOAEN ETOUALETOL VO OTEIAEL
T0 K00 axéto. Eiodyel Aowmdv oty emkepaiion Tov makétov Tig [P dievbuvoelg tov
OTOCTOAEN KOl TOV TOPOANTTY KOt KATOTLY, BAcel TV dlevfHveewmv avtdv, eAEyyel
av o TapaAnTTng Ppicketat 6to 1610 SIKTLO LE TOV AMOGTOALN.

Edv vai, 1o makéto otéAveton katevbeiay otov mapainmtn xopic va ypelaotel
va draPel ta Opa Tov dctHov. Edv 0x1, mpowBeitan tov router mov eivon GuvoeguéEvog
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e 1o diktvo. O router pe T 6EPA TOL EAEYYEL AV O TAPUANTTING PpioKeTOL GE KATO0
amd to vréAowa dikTva e To ooia elval cuvoedepévos. Eav vat, 1o makéto
otédvetan Katevbeioy oTov mopaAnmtn 6to diktvo owtd. Edv dyt, To makéto
nmpowbeitan 6Tov EMOUEVO router, K.0.K. HEYPIS OTOV TO TOKETO TPowONOel TeAKd oTOV
router Tov £tvat GuVOESEUEVOG GTO 1010 dikTvo e Tov mapaimtn. To makéto pmopel
€101 va TEPAGEL amd TOALOVG routers PEXPIS OTOL PTACEL GTOV TPOOPIGUO TOV.

Ot routers o1atnpovv Tivakeg mov Tpocsdlopilovv TV KotevBuvon mov TpEmer
VoL TOPEL VO TAKETO TPOKELUEVOD VO PTAGEL GTOV TPOOPIGHO Tov. Bdoel avtav tov
TVaKoV aroacilovv molog Oa eivar o emdpevog router otov omtoio Bo mpémetl va
npowbncovv 10 makéto. Kabe popd, 1o mokéto petokiveitar OAo Kot o KOVId Tpog
TOV TTPOOPICUO TOL £WG OTOV TEAIKA TOV PTAGEL.

‘Eva peyddo mheovéktnpa avthg ¢ HeBodov tvat 6Ti 1 S1adpopr Tov
aKoAovBel Eva Takéto dev etvar mpokabopiopév, aAld emdéyeton dSvvapkd. 'Etot, ol
routers UropovV Vo, EMAEYOVV EVOALOKTIKOVG dPOLOVS Y10 £VOL TAKETO GE TEPITTMON
OV 0L GLYKEKPLUEVT] GVVOEGT] TOV SIKTVOV TTapovotdlel TpoPAnua kot fpickeTon
TPOGWPLVE GE OYpNOTiaL.

e TCP/IP stack

To TCP/IP stack mov ypnoyonoteital dm, £xel avomtuyOel £101Kd Yoo TNV
owoyéveln tov pikpoeneepyactov 8051.X¢ avtiBeon pe tig mAéov mepiteyveg oToifeg
Y10 TPOGMOTKOVG VITOAOYIGTES, Ol TPOSLALYPAPES TOL GYETIKA LE TO VAIKO PEPOG OEV
etvar 1660 amartntkés. 'Evag mAnpng web server pnopet va eykatactadet kdvovog
ypnon pvnung RAM Aryotepo and 1KB kot mepinov 12 KB k®ddka. O pnyoaviopdg
oL ™S 6ToiPag amoTeAel AOYIGHIKO 0voLYTOV TT)-
yoiov K®OKa, OnAadn o Tyoiog KOOGS etvat YeViKdg S1aEG1L0¢ Tpog Kabe
KatevBvvon. Zmv Pacikn e Lopen, n otoifa avt puropel va droyelptotet Ta
TEPLEGOTEPQ OO TAL TAEOV EVOLOPEPOVTO TPOTOKOAAN EXKOVOVING HECH O10LOTKTVOV
onwg 10 ICMP, to ARP, 10 PING, 10 TCP xou to UDP. Avtd mov npénetl va
nmpootebel yia va éxovpe évav web server &i-
var ARP ko to TCP. Mg v otoifa flexGate TCP/IP givon duvatdg onotocdonnote
emBopuntog apfpog tavtdypovav cuvoécewv. H otoifa eivarl evoopatopévn otov
petayAottiot) puc/S1. Tlpdketton yro Eva mANpec mepPAALOV avATTLENG EQUPLOYDV
g mpdTLnNG YAwssag ANSI C

3.3 ETHERNET

To Ethernet vrdpyet and 1o 1980. Amartel ™ cVuvoeon evog kKoAmdiov e OAeg
TIC GVOKEVEC. AV KoL, 0VTO TO GYE0 KaA®OIwoNg divel TNV £1KGVA TOV TPOTOV TOL TO
Ethernet emtpénel Ti¢ emkovovieg 6o diKTLO HEG® £VOG KOVOD PEGOVL LETAOOTG, M
and otafuo oe otabud cuvdeon, Exel coPapotata tpoPfAnuata aslomotiog. ['a
TAPASELY LA, O EYYDPLEG EMKOWVMVIES 0O KATO10V GTAOUO GTOV KEVIPIKO, PEPVOLV
ta dedopéva o€ / amd kdbe otadpno. To 1I0BASE-T gionydn to 1990 yuo va
OVTILETOTIGEL OVTA TO TPOPANLOTA, YPNOYLOTOIDOVTAS TO 6TPENTO LVyos. Avo (gvuyn
amontovvTol Yo Ka0e otafuo: Eva yio tnv e16EPYOUEVT] KUKAOPOPIN KOl EVOL Yol TV
eEepyopevn. Ze éva cvomnua 10BASE-T, éva cpdipo koAmdimong LETAPEPEL TIG
vINpecieg dktHov, Pdvo og Evav otabuo.
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To 10BASE-T meptlapavel Toug d10yvmGTIKOVG OEIKTES, TOV EMTPETOVY TOV
€0KOAO TPOGdOPIGUO GPaAndTOV. ETeldn mpocpépetl mAeovekTaTo 0EI0TIOTIOG KO
damavav, ol TEPLoGOTEPES VEEG eykataotdoelg Ethernet ypnoiomolovy to 6tpentod
Cevyog. To vewtepo ypryopo Ethernet mov ypnoyonoteiton and v CobraNet,
ovvdéetat akpBac 0mmg to 10BASE-T, ektog amd to 0Tt )€l dEKO POPEG TO EVPOG
Lovng mov amattel Eva eEAapp®dS VYNAOTEPOL PaBoD KaAmO10, AAAG CLVOVTA Kot
LLEPIKOVG TTEPLOPIGLOVG ATOGTOCTG, TTOL € cuvovidvtol oto 10BASE-T.

3.3.1 KAALAIO CATS

[Tpdkertar yia 1o arokarovpevo UTP otpentod (ebyos. Eivor mapopoto pe 1o
TOVTOYOV TOPOV TNAEPOVIKO KOAMO10, aAAG T {evydpia eivor To oTEVE
nepumdeypéva. To ypiyopo Ethernet ypnoiponoince to CATS kaAddio, kdvovtdg To
yvootd g 100base-tx. Eva CATS kaAmolo mepiéyel, cuvilwg, T€coepa GTPENTTA
Cevyn KaAwdimv d0E00UEVDV, €K TOV OTTOI®MV 000 YPTCLULOTOLOVVTOL TPOLYLLOTIKA OTTO
to Ethernet: éva (evydpt yio T peT@doon kot Eva yuo T Aqy.

Ta vedtepa kodddo katnyopiog 6 1 7 6nwe to Belden MediaTwist 187A,
Exovv axopa KaAvteprn amoddoon amd 10 CATS kaAmolo. Avtol o1 vedTEpPOL TOTTOL
KAWLV, £(0VV AyOTEPES OTOAEIEG LEGH GTO KOAMDIO KO EVOL TTO AVOEKTIKA GTNV
mopEpPaon ond eEmTEPKES TNYEG.

3.3.2 KAAQAIA OIITIKQN INQN

Yndpyovv dvo Pacukoi tomot 6 xprion onjuepa: multimode (moAiamAov
TpoOToL) Kot single mode (eviaiov TpoéToOL). H multimode iva, ypnouomoteiton
ekteEVMG o1 Prounyavia petadoong dedopévmv. To ypriyopo Ethernet petapépetan
uéom multimode tvag, yvwotg w¢ 100base-fx. To Ethernet umopei, péom avtig g
tvag, va petapepBel péypt 2 yruopetpa.

H single mode iva, ypnoyomnotleitol kKupimg ot Propnyavic TAETIKOWV®OVIOV.
Av ka1 dgv vapyel Kavéva emionpo TpoTumo Yo ) petapopd Ethernet péom ivag
single mode, moAvap1Oo TPOIOVTA TPOCPEPOLY ATV TNV IKOVOTNTA.

3.3.3 HUB

I'vyoTOG g CLUTVKVAOTAG 1) EMAVOANTTNG, CVTH 1| GVOKELT OEYETOL TIG
noAvapBueg cuvdéoelg Ethernet and T1g cLGKEVEG SIKTVMV, TIC OTOTEG KOl GLUVOEEL
ot (cross). Ta dedopéva mov eOAvovy pEcm Tov (gvyaptod AMYng Hog GOVOESNG,
AVaTOPAYOVTOL Kot 6TEAVOVTOL LEGH TOL (eVyaploh HETAS0ONG GE OAEG TIG
OLVOEOUEVEG GUOKEVEC, EKTOC OTO TNV GLOKEVT] TTOL TPAYLLATOTOINGE TN LETAOOG.

/ﬂyg‘g&”@/
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"Eva diktvo Ethernet cuvoéetan 6e cuvdeosporoyia aotépa kat to hub gival oto
kévtpo. Ta hubs givor dtabéoipa pe apBunocelc Bupov and 8 Ewg 24. Mepikd hubs
£YOLV 1IKAVOTNTO GLGCMOPEVCNG, TOV EMTPENEL 6€ TOAAATAAG hubs va “6eBovv” pali
KOl VOL EVEPYNOOLYV GOV ITAV [ EViaio ovaoda, pe peyolvtepn apibunon Bupov.

Yrdpyovv dvo katnyopieg ypnyopwv hub Ethernet: ) katnyopia 1 ko n
katnyopia 2. Ta hubs xkatnyopiog 2 £xovv vymAdTEPN amdd0oT amd To hubs
katnyopiag 1. Ta nteprocdTepa hubs mov ypnoorotodvion onpepa, sivol Katnyopiog
2.

3.3.4 SWITCH

"Evag drokdnng (switch) givar pio cuokeun ToAldv Bupdv, mov erhtpdpet Kot
pomBel maKkéTo 000UEVOVY, HETAED TV GLOKEL®V O1KTVOV. Avtifeta amd Eva
tomomomuévo hub, évag draxdmng stvan o Béom va d1afdcet tnv dievbuvon
TPooplopov KaBe TakETov dedopEVMVY Kot va OaPipacel, EmeiTa, T0 TAKETO GTN
ocwot 00pa. Avti 1 “vonuocvvn” 6To JKOTTH, SNUOIVEL OTL Lo SEOOUEV
ovoKeLT, AapPavel povo gkeiva To TAKETA TOL ameLOHVOVTAL GE AVTNV.

Mo 6AA drapopd peta&d hub kot drakdmtn, eivor 1 Epeon duvatdTnTo TOL
TEAELTOIOV VO OTOPEVYEL TIG CLYKPOVGELS OedopEVOVY. Edv 600 B0peg Tov drakomTn
npocnadncovy va dtfifdcovv oty idta Bpa, To dedopéva pumaivovy og o ovpd
avapovng Kot dafipalovror ceplokd.

[Tapdro mov 1 cHvoeon peTa & TV SAKOTTAOV £XEL Eva Op1Lo E0pOLG LMV, TO
GLVOAIKO €Vpog Ldvng mov eivan d1aBéotpo oto dikTvo, givor TOAD peyordTepo o€ £val
switch diktvo. Ot cuvdécels petald TV SaKoTTOV Kot HETAE) VOGS d1OKOTTN KOt
ovokevmv full-duplex, Oa Aetrtovpyodv pe full-duplex tpdmo. ‘Etot, avdvetar to 6pto
and 100 Mbit avé chvoeon, oe 100 Mbit avd katevBuvon (chvoro 200 Mbit).

Me v anofoln T®v cuykpovoewv ot diktva switch, Aovetar emiong Kot To
Omuo StopéTpov tov diktvov. H eEdhetyn Tov Teploplopdy ot O1dpeTpo SIKTH®V,
dev aAlalel 1o yeyovog 6tL 1 voPaducn onpdtov Ady® TG andeTaomg, TePLopilel
éva eviaio Cat 5 kadmoro va ekteivetar o 100 pétpa 1) t multimode iva va
extetvetan og 2 yraopetpo. H multimode tva pmopet va ypnopomomet otig
anootdoelg pExpt 100 yrAidpetpa, avaroyo Le TO YPNOUYLOTOLOVIEVO GUGTLLOL.

"Eva diktvo Ethernet mov Baciletan o€ dtakdnteg, pmopei va kalmdiwbel og
SLUOPPMOT) AGTEPQ LE TO SLOKOTTN GTO KEVTPO 1) GE SLAUOPPOOT SUKTLAIWV,
YPNOLOTOIOVTAG TOAAATAOVG dtakOmTeG. Omtmg Kot ta hubs, ot dtokdmteg glvan
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drabéoiot pe molkideg apBuncelg Bupmv kol TOALOL TPOGPEPOLV TNV IKOVOTNTA
ovoo®PELONG. O1 S1IKOTTEG EYOLV IKOVOTNTO AVOYNG OE GPAALOTA, KATL TTOV OEV
napéxetal pe to hubs.

3.3.5 CROSS-OVER KAAQAIO

"Eva cross-over kaAmoro, pmopet va ypnoipomondel yio va cuvoEsel Aueca
Vo cvokevEg, Ta hubs 1) Tovg dtakdnteg diktdmv. Ipoxertan yia éva CATS kaiddo
GLVOESEUEVO LE TETOLO0 TPOTO, MGTE TO LEVYOG OEGOUEVAOV LETAOOONG AT TO £V
dpo, va cuvdéetan pe o Levyog dedopévav ANyng oto dAro dipo.

3.3.6 MEDIA CONVERTER

"Evag tét0106 petatponéags, sival ovolactikd £va hub dvo Bupdv, mov déxetan
gvav TOmo PEGOL PeTAdOoNG 0T pia BVpa Kot £va SopopeTikd TOTO GTNV GAAN. Ot
kowoi tomot pécwv Ethernet givat 1o otpentd (evyog kot  multimode ko single
mode tva. Mepikd hubs neptlapfdvouv ) petatpon pEcwv, HEGH TOV EMAOYDOV
KOA®MII®MONG HOVAS®V, Y10l SPOPOLS TOTTOVG LECMV.

3.3.7 AIAMETPOX AIKTYOY

H dudpetpog evog diktvov, kabopiletar and T PEYIOTN AmOGTOCT) TOV
KOA®MSTov HETAED dVO OTOLWVONTOTE GLGKEVAOV TOV SIKTVOL Kol Eivol 6TEVE
e€aptdpevn amod to ypovo dridoong tov diktvov. To Ethernet, amontel 6T pua
SLEVKPIVIGUEVT PEYIOTN OLAUETPOG OIKTVMV OEV EEMEPVIETOL GE IOl EYKATACTOON, Y10
va eEacpalicel 6tL 01 cuYKpPoLGELS avyvedovtal agldmiota, ®oTe va emAvovtat. H
apeTPoC SkTO®V amotehet peydro {ftnua yuo to Paciopéva g hub diktvo, aAld
Oyt kot yuo o switch dikroa.

3.3.8_PROPAGATION TIME

H andéotoon tov kKodwdiov ivor Eva (ntmpa ota diktvo Ethernet, Aoy® tov
YPOVOL TTOV amatteiTol Yiao T 6160061 VO TAKETOL O£dOUEVOV amd TO £va AKPO TOL
KaAmdiov, 6to dAL0. ['a va Aettovpyel KatdAAnia to 61KTLO, Eva TOKETO TOV
OTEAVETOL OO OO0 TOTE GLUGKEVT] GTO JIKTVO, TPEMEL VAL POAGEL GE OAEG TIG AAAEG
OLOKEVEG, HEca GE £val OPIGUEVO Ypovikd mhaictlo. [a va vroAoyicet kaveig To ypdvo
LETAO0OMG amd 10 GLGKELT] TOV SIKTVOV GE KATOL GAAN, TPETEL VoL Aoyapldcet Oyt
puévo v kabvotépnon Adym Tov KaAmdimv, aALd Kol TV kabvoTtépnon Tov
povadwv (hubs kot media converters).

Ovypdvor petadoong ota diktva Ethernet, petprodvror wg kukAkn
KaBvotépnon kot devkpviCovtat, Yo evKoAia, og Hovadeg mepLodov bit. Mia
nepiodog bit 6to ypriyopo Ethernet eivar 1/100 MHz = 10 nsec. Xtov mopakdtm
nivako, eaivovtal ot xpovol LETASO0NG TMV LOVAI®V TOV SIKTOHOL:

Round Trip Propagation Bit

Component Periods
‘Optical Fiber (Single mode and Multimode) |1.000 / meter
ICATS5 Cable 1.112 / meter
‘Receiver |>= 100
Class 1 Hub >= 140
Class 11 Hub >=92
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Digi MIL-180 Media converter 48

Canary CFT-2132 100BASE-FX / 100BASE-TX
. 124
Media Converter
Transition Networks E-100BTX-FRL-01 Media 133
Converter
| omew (BN oo T
I ™~ H L5 h L
Cobraliet —* ¢ ; .
DTE'A" ! 1 Lot
Locafion & | : T, CATACable ¢ o B -
H E M_\_\_\_\zgrr_.‘_ h ¥
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Tan ._w_-_ - -\-“‘T\-\_"HE l Fl“
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A0 diktvo e to hub 6To KeVTpKd onueio Tov £0TAMGHOV.

[Mopaxdto eaiveton £vag Tivakag, 6Tov £X0VV VTOAOYICTEL Ol ATOGTAGELS LETAGOOTG
petady tov Bécemv A ko B, Tov mapandve oyfuatog.

‘Component ‘Round Trip Propagation Bit Periods
‘50 meter Cable between Location A and Hub ’50 x 1.112 = 55.6

Class II Hub 92

‘70 meter Cable between Hub and Location B ’70 x 1.112=77.8

‘Location B Receiver ’100

Total 325.4

Ot KvkMKoi xpdvotl petddoong eivat GUUUETPIKOL: 0 ¥pOVOC HETAO0OMG ad TN
0éon B ot Béon A kar Eavd miocw ot Béom B, eivat o 16106 pe To ypovo petddoong
and ) 0éom A ot Béon B kat Eavd micw.

Melet®dvTag TO S1ypoppa, £ivat TpoPaveg OTL 0 XPOVOS HETAOOONG LETAED
™G 0éong A ko g Béong I, etvan o 1d10¢ Omwg petald g Béong A kot g Béong B.
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Y716 avtv ™ Hopoen, 0 xpovog petdooong pneta&y g 0éong B kat g Béong I'
vroAoyiletau:

‘Component ’Round Trip Propagation Bit Periods
‘70 meter Cable between Location B and Hub ‘70 x 1.112=77.8

Class 11 Hub 92

‘70 meter Cable between Hub and Location C ‘70 x 1.112=77.8

‘Location C Receiver ’100

Total 347.6

O ypovog petadoonc twv 347,6 bit peta&d g Béong B kot g 0éong I, tov
Kaf1oTd T0 PeYoADTEPO 6TO0 dikTVLO. MTopOovLLE Vo TovE ONASY|, OTL ALTO TO JIKTVLO
&xel pa dSdpetpo twv 347,6 meplddmv bit.

3.3.9_ OPIO AIAMETPOY

Ta wpdtuma tov Ethernet, arattovv péyiom dapetpo diktvov g 1aEewg twv 512
EPLOdwV bit. Emtpémovtag ypdvoug petadoong pécm péypt 6vo hubs kot tov déxtn,
t0 ypriyopo Ethernet vrootnpilet o péyiom dbpetpo poAg v arnd 200 pétpa, o
éva hub diktvo.

Me v eméKTaon HEPIKAV TOPUUETP®V GLYYPOVicrov, | CobraNet mov
ypnowonotel hub diktva, pmopet vo aveytetl Stap€Tpoug diktvwv uéxpt 2560 meptddmv
bit. Emtpémovtog ypdvoug petddoons péow péxpt dvo hubs kat tov o€k,
vrootnpileTon po HEYIGTN SIAUETPOG AV®D TV 2 YIAMOUETPWV.

[Mopaxdto eaivetor Eva OGO SLOVOUNG, LLE TNV KEVIPIKN BEom eAyyov
(8éom A) ko dvo dopvpopikéc Baeig (B ko IN), mov cuvdéovian pécwm ivag.

S Location B
Media CATS Cable s
Canverter Smeters  CobraNet

TNBASEFE ) e —— =g
1DDEAZE. TX DTE'B

i A el

Mialtimede Rber
1 kilometer
| Location & prembemn e
s CATS Cable Madia
; CATGCabte  Classll _ Smeters ~ Conuerer
i E—— & Hub TOOBEASE Fie
A—
: CATS Cable Media
1 Converter
- ___Smeters  § e ekseTes
1D0BASE-Fx

%
%7
:
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O mapoakdTo mivakog téAog, ancikovilel Toug ypodvovg petdooong amd tn 0éon

B ot 0éon I, péom g Béong A.

Propagation Bit
Component Periods
_ np" s
5-meter CATS cable between CobraNet "B" and Media 5x1.112=5.6
Converter
‘IOOBASE-TX / 100BASE-FX media conversion at Location B ‘48

‘IK-meter fiber between Location B and Location A

11000 x 1.0 = 1000

’100BASE-FX / 100BASE-TX media conversion at Location A

48

S-meter CATS cable between Media Converter and Hub ‘5 x 1.112 =5.6
Class 11 Hub 92
S-meter CATS cable between Hub and Media Converter ‘5 x 1.112 =5.6
100BASE-TX / 100BASE-FX media conversion at Location A |48

‘IK-meter fiber between Location A and Location C

11000 x 1.0 = 1000

‘IOOBASE-FX/ 100BASE-TX media conversion at Location C

48

5-meter CATS cable between Media Converter and CobraNet

device "C" 5x1.112=5.6
‘CobraNet device "C" Receiver ‘100

Total 2406.4
‘Maximum CobraNet Diameter ‘2560

‘Margin ‘153.6

3.3.10_I'PHI'OPO ETHERNET

To ypriyopo Ethernet (emiong yvwotd wg 100 Mbps Ethernet), vmootpilet éva
uéyworo data rate 100 Mbps. Ovopdletar €101, enedn n apykn texvoroyio Ethernet
vroompi&e povo 10 Mbps. To ypriyopo Ethernet dpyioe va enekteivetal evpéwg ota
péosa g dekaetiag Tov '90, Kabdg N avaykmn yuo peyolvtepn anddoon tov LAN,

£YIvE KPIoUN OTO TOVETIGTN O KOl TIG ETLYEPNCELS.

"Eva Bacikd otoryeio g emtuyiag tov ypriyopov Ethernet, tav n dvvoatdmmrd
TOV VO GUVLTIAPYEL LLE TIG VIAPYOVOES EYKATOGTAGELS SIKTO®V. TNUEPA, TOALOT
npoocapuoyeig (adapters) diktvwv, vrootpilovy TG0 T0 TAPUSOGIHKS, OGO KOl TO
ypnyopo Ethernet. Avtoi ot amokaiovpevot "10/100" adapters, uropovv cuvibwg va
a160avBohv TV TaydTNTO TNG YPOUUNG ALTOHATO Kot Vo puBicovy avdioya Tig

TOPAUETPOVC.

3.3.11 GIGABIT ETHERNET

Axpipac 6nwg to ypnyopo Ethernet eitvan Bektiopévo oe oxéon pe 10
napadootakd Ethernet, to Gigabit Ethernet eivon feAtiopévo oe oyéon e to yp1yopo
Ethernet, mpocpépovtag data rate 1000 Mbps, avti 100 Mbps. To Gigabit Ethernet
oxeO1A0TNKE apyIKd Yo v LeTadideTal HEG® KAAmOIOV YOAKOD 1| OTTIKOV VOV, 0AAAL
ta tpotuma 1000Base-T, eniong to vrootnpilovv emtvyms. To 1000Base-T
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YPNOOTOEL TNV KoAmIiwon Katnyopiag 5, mapduota pe tov 100 Mbps Ethernet, av
Ko 1) TaEemg gigabit TaydINTa, amotTel TV Ypnon emmnpocHetov (evydv KOA®dimV.

3.3.12 TO XPHXIMOIIOIOYMENO ETHERNET

"Eva diktvo Ethernet Asttovpyel oyedov 10aviKd, aoyETOS TOYVTNTOG KO
oxedypappatoc. Ot GLOKEVEG TOV GLVOEOVTOL LE TO OTKTVO, KATEYOLV L
yapaktnpotikn interface kapta dictvov (NIC -Network Interface Card-)
-YEVIKOTEPQ, EVOC TPOCAPLOYES OIKTVOV-, TOL dlacVVIEeTaL Apeca oto bus. To NIC
neptiapPavet évav connector kalwdimv 6mwg o RJ-45 connector, mov
YPNOUOTOIEITOL [LE T GUYYPOVA TNAEP®VA (01 apykés ekdooelg Ethernet, mapoia
TO0TA, XPNCLOTOLOVCHY TTOAD JLOPOPETIKOVG connectors).

Ta dedopéva mov otéAvovion mépa amd to Ethernet, vépyovv oe popon
frames. 'Eva frame Ethernet, mepiéyet 000 emrypapég ko éva TUqo SE00UEVMV, TOV
&xel éva GUVOLOGHEVO PNKog Atydtepo amd 1518 byte. Ta mpdTLITOL OO TOVY TOL
frames va gtvor padopmvikd culevypéva e OAEG TIC GUGKEVEC, TOV GNUOIVEL OTL O1
TPOGOAPUOYELG SIKTO®V, TPETEL PNTA VO, AvayVOPICOoLV Kol va. aroppiyovuy oA To
frames, mov dev Mtav Tpoopicuéva va apaineBodv amd avTovg.

O1 cvokevég mov BEhovy va dwPifacovv pécw Ethernet, extedovv apyikd
gvav oA YpNyopo Eleyyo, Yo va kaBopicovv edv to péco givar d100éc1po 1 edv o
uetdooon Ppioketar g eEEMEN T dedopévn ypovikn otiypny. Edv to Ethernet sivon
dwbéopo, N ovokevn dafiPdlel. Evtovrtolg, ta tpdtuma Ethernet dev amotpémovv Tig
TOAMATAEG GLOKEVEG amd TO va daPipdoovy akaplaio. AVTEC 01 GLYKPOVGELS EYOVV
¢ GLVETEL, omd TN pia TNV amoTuyia TG LETAOOONS Kol amd TNV GAAT Kot Ot dVO
GLOKEVEG VO, AVALETOOMOOVV GE VO LETAYEVEGTEPO YPOVIKO dtdoTnua. Evog
e€edcevpévog adyopiBpog ypnoomoteital pe to Ethernet, yia va kaBopicet tov
KOTAAANAO ¥pOVO OVOLLOVIG LETAED TOV AVAUETOOOGE®V.

Onog avagépetatl avatépo, 1oco ta Kahndia Ethernet eivon mepropiopéva
GTNV TPOGLTOTNTA TOVG, OAAAL Kol 01 aooTAGELS (TN Ta&ems Twv 100 pétpav), eitvan
OVETOPKELG VoL KOADWOLV TIG HEcaiov kot peydiov peyédoug, opades epyasioc. 'Evag
emavoAnmtng (repeater) oto networking tov Ethernet, fvon g cuckevt| mov
EMTPENEL OTO TOAAATAG KAADOL0, Vo gfvol Evopéva Kot vo ekteivovTol og
LEYOAVTEPES AMTOCTAGELS.

3.3.13 MODBUS / TCP

H dwadedopévn ypnon tov TCP/IP mpoceépet pia GNUOVTIKY TPOOTTIKY: Ot
slave cuoKevég, Vo LTOPOVV VAL VITOGTNPLYTOVV ATtd OO TO GNUAVTIKE TPOTOKOAAA.
davopevikd yootkod, Katt T€T010 B0 UTopovGE VoL ETAVATPOGOIOPIGTEL KOTA TN
JLPKELLL TOV XPOVOL, MGTE VO INUOLPYNGEL Eva eviaio Blopnyavikd TpOTOKOALO.

To a&i6mioTo, Kot T0 cLVTAKT, “Tavtpepa’ Tov Ethernet kot tov TCP/IP pe
TOALG TPOTOKOALD GE €va EVIAI0 KAAMOLO KOt GE [0l EVIOI0 GLGKELT], TPOGOHIOEL Evay
eEEMKTIKO YOPOKTNPO. GTOV AUTOUOTIGO.

"Evag amd Toug moAL0DG TEPLOPIGLOVG TOV GEPLOKDOV LETAGOCEMV OEOOUEVOV,
etvan n amovsio omolovdnmote 100% a&tomIGTOL TPOTOV AVAUIENS TOV TOAAATADY
TPOTOKOAA®V, G€ VA EVIOI0 PVOIKO KOADI0. AENTEG S1OPOPES LETAEL TOov framing
TOV TOKETOV, TOV YPOVIGLOV KOt TNG E01KNG eneEepyaciog tng akoiovbiog
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YOPOKTN POV, amaltovvTal ond Kabe TPOTOKOAAO Yo va “emPidoel” 6To 1010 TOL TO
KOAMAI10. AVTOHG 0 TEPLOPIOUOG, EIVAL L0 TPOTAPYIKT OLTI0 TOV TOVOKEPAAOV TMV
eEeMocopévayv, Kot T ddpKela Tov ypovov, multi-vendor cuotnudTomv (v Kot
aKOLOL Kol EMTUYNUEVEG YEVEES single-vendor GLGTNUATOV TPOGPEPOLV, GUY VA, AVTOV
TOV TOVOKEPUAO).

10 TCP/IP gk16¢ amd v amavtayov mopovco dievbuvon IP, kébe maxéto
dedopévev mepthappdavet Evav aptBuo Bupdv, amod to 1 émg o 65535. Edv o
dtevbuvon IP eivon (0Ttm¢ kal oTov eviaio kKVPLo aplBud THAEPOVOL) 0 KaBoOYNTNG
NG KAONG G€ KATO10 GLYKEKPIUEVO onpeio, 0 aplBpnog Bupmv gival o aptBudc
enéktaons. Aedopévov 0tL to TCP/IP emtpénetl mhipa moAAEG EQapLOYES VO
EKONADCOVY EVOLAPEPOV Y10l TOL dEOUEVA VOGS EVIaion KOAMIIOV, sival TpaylaTIiKA
TETPIUUEVO Y10 TOL TOAAATAG TPMOTOKOAAQ, VO, LOPOGTOVV TO 1610 KaAmolo. Ovtag
aVTOVONTO OTL KéBE TaKETO oToKElV AapPaveTat amd kamov, to TCP/IP to
kaBodnyel ot cwo epapuoyr. Emmiéov, kdbe epapuoyn pmopet vo avapeivetl Eva
JPOPETIKO TPOTOKOAAO, £TGL MGTE VO UMV VILAPYEL KAVEVOS AGYOG L eviaiol
GLGKEVT, VO UMV UTOPEL Vo, bTOGTNPIEEL CLYYPOVMOGS, TNV TANODPA TOV TPOTOKOAAWMV.

[Mopadeiypotog xapv, £vag LVTOAOYIGTHG PONG LE Eva 1O10KTNTO TPWTOKOALO
evoopatopévo oto TCP/IP (mpwtdéxorro "A" dnwg OVOUAGTNKE GTO ETOUEVO GYNULAL),
umopetl va a&lomooel TANP®G avTd T0 TPOTOKOALO Y1 TN SIUUOPPMOOT) KoL T
ocvvinpnon. Avtd oev eumodilel Tnv TPocHNKN KOIKA, OCTE VO EMTPEYEL GTO
Modbus/TCP, to Profibus kot ta tpmtoékorra CIP kdtw and to TCP/IP, va
Swpalovv/ypdpovv ta real time dedopéva Tov LVTOAOYIoTH pons. EmmAéov, avtifeta
Ao TIC TaPUd0oIaKES oeplakég emkovmvies, To TCP/IP emtpénet v multi-access
(ToAhomAn TpodcPaom) kot dev Exel Kavéva ELPLTO OPlo, TOL VO TEPLOPILEL TOVG
ypNoteg og Evav gviaio host. TéLog, eivar edkoAo va epappoctel €vo master GOGTN A,
dedopévov 0Tt kéBe master umopel va £yt avedptn npodcPacn otov Kabe slave.

Any TCPR/IP
Media Combo

= Pure
<_>Protocol 'A'

H
] PO3CQ0.

3.3.13 TO ETHERNET KAI TA 2XTPQ2MATA THX OSI

Ag B avalboovpEe AETTOUEP®G TN AELTOVPYID TOV SLOPOPOV GTPOUATOV GTO
npotuno ¢ OSI. Oa eotidcovpe kKabapd oto Ethernet ko, eniong, oto xvpiapyo
TPOTOKOAALO OV TpéYeL oto Ethernet: to TCP/IP.

o XTPOMATA I KAI 2

Apyikd e€etdlovpie 10 LoKO eninedo. Ta apyikd LEGO TOL SlEVKPIVICTNKE,
nrav éva o\ opoaEovikd KaAmotlo, yvmoto wg 10baseS otig oyxetikég IEEE
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TPOJYPOaPES. Ta LELOVEKTHLOTO GYETIKA [LE TO KOGTOG KOl TNV EVKOAIN TNG
gykatdotaong, odnynoav ot ewcaywyn tov 10base2 1} Thin Ethernet. Apyotepa
TPOEKLY OV TEPIOCOTEPES EMAOYEG: evpeia {vn, didpopot THmot vedv kot unshielded
otpentd Cevym.
Ta Pacikd onpeia g dtevBuvoloddtong tov Ethernet etvat:
* ¢ ka0e ovokevn Ethernet opileton pua povadikn devbvvon tov 48 bit.
* O 1poTOL d1evBuvoloddTNoNG eivar ot single point (eviaiov onpeiov), multi-cast
(ToAhomAng dlavoung) 1 broadcast (padtopmviky| petdooon).
* Ot k6ppot Bo ayvoricouvv T pnvopata Tov dev ivat yio avtovg.
* O1 6LOKEVEG EELTIVAOV JIKTOLMV Bal LETAPEPOLY TO POPTIO GTOV KVPLO LUKPOEAEYKTY).
Ta Pacikd onpeia g tomoroyiag tov Ethernet givau:
* Apywkd n toroAoyia ftav multi-drop.
* [a va BertiwBel  amddoon o€ Papld poptia, £161¥ONCAV Ol GLOKEVEG.
* Ta multi-port hubs £yovv d1eVKOAHVEL TIG PN CIUOTOIOVUEVES TOTOLOYIEG AGTEPOL.
* O yépupeg emttpémovy ) ypnon tov tunudtev Ethernet, ypnoomoidvrog
SLLPOPETIKA PLGIK( LETAL.
* Mo oyetikd véa avamtuén petaotpéeet ta hubs 1 Tovg d10KOTTEG GTPAOUATOG 2.
* Ta petaotpentdéppeva hubs, divovv oA peyodldtepo data rate amd to EMOVOANTTIKA
hubs.

o TA OEMEAIQAH IIPOBAHMATA E®PAPMOI'HY
TOY ETHERNET 2XTH BIOMHXANIA

Oupuilovpe, apykd, 0Tt eetalovpe povo ta otpdpata 1 kot 2. To Oepeiimodeg
npoPAnpa pe to unyoviopd CSMA/CD mov meprypdoetar oto apyikod IEEE 802.3,
glvat OTL ypnopomolet TV aviyvevon chHYKpPOLOTG KoL VITOVAX®PEL, £TCL OGTE TO
diktvo va potpactel. Avti 1 né€B0d0G, OGS, eival TA PG un artokpatikn. Edv avtd
70 K0O16TA AKATAAANAO TTPOG ¥pNomn o€ Propunyavikd meptPdAiov, eEapTdTon apytkd
Ao TNV EPAPUOYN Kot EXiONG amd TNV TaXOTNTA TOV SIKTVLOV.

To Beperidoeg yapaktnprotikd Tov diktvmv Ethernet oe omoladnmote
ToyOTNTO, Elvar 0TI N péon ToyvTnTo LIOPIPAleTaL LE TNV VIEPPOPTMOOT), LLE EVOL UM
YPOUUKO TPOTO.

Ynrdpyetl (o enéktact ota TPOTLTA, e GKOTO Vo EEETACEL OVTO TO W10iTEPO
mpoPinua (IEEE 802.1p) kot emttpénel 6To0G 0YEOUGTEG GLGTNUATOV VO, SDGOVV
TPOTEPALOTNTO GTO LNVOLOTAL, MGTE VO £yyun0ohv TV Tapddoon Tov Kpictuwv
YPOVIKA OEOOUEV®V, HIVOVTOC KOTA GUVETELN TOVS OLTIOKPATIKOVS XPOVOLS ATOKPLoNG.
Emumhiéov, pepucol mpopunBevtég eAéyyov £xouv avoantuéel AVGELS, YPTOLUOTOLOVTOG
TOV 1010KTNTO KOOKo 6Tov Tvmonotuévo cwpd TCP/IP. 'Eva mapddetrypo avtig g
npocéyyiong eivar epapuoyn Hewlett Packard mov emttpénet 1o cuyypoviopd twv
KOuPov, og mepimov 200 nsec.

Mo 6AAY eméktaon e okomo T Pedtioon ¢ anddoong, sival To
IEEE802.3x. Avtd emtpémel TV au@idpour ToutOYpov LETAO0CN Kol TV VITOS0YN
TV Tvmontompévey frames Ethernet, pe péoa wavd vo vroatnpi&ovv owtod to
YOPAKTNPIOTIKO YVOpIoua. Avtd avapépeton g full-duplex (mAnpwg S1mAog) TpoOTOC.

Ao Bepehmoeg TpoPAnua pe to podtumo Ethernet, eivar o tpdmog mapoyng
otov TAeovacpo. [ToALEC 1010k TEG AMOGELS £XOVV TPOKVYEL GTOV EUTOPIKO KOGLLO,
aALG edv e€eTalovy TANpaG Ta Propumyavikd TpofAnpata, e£optdTot Kot TdAL amd TV
epopuoyn. Mo enéktoon mwov pmopel va amoBAAel TNV avayKn Yo TIC 1O1O0KTITEG
Moetlg, etvon ) IEEE802.12. Avt mapéyet tn duvotdtnta vo tpoctefodv ot meptttég
OLVOECELG LE TO OTKTVO, Y1 VO S1EVKOALVOEL N L TOUATN OTOKTAGTOON TG
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GULVOETIKOTNTOG TOV SIKTVOV, OTOV VIAPYEL LI ATOTLYI0 CUVOESNC 1] EMOVOANTTDV,
o€ omo100MmoTe path Tov diktHOL. AVOUPIGPNTNTA VIAPYOVY TEPUITEP® EKTIUNCELS
Y10 TIG 7O EMTOVEG AMOTNOELS (T.)Y. CLGTILOTO OCPAAELNG).

o XTPOMA 3

H avantuén tov Internet kot 1 vioBétnomn Tov TpwtokdAlov Tov (IP), éxovv
kabiepmoel 1o [P og Tov mupnva Tov TayKoGHIoL EMEPNLATIKOD SIKTVOV GE OAa. T
emimeda (Internet kou Intranet).

Eavayvpifovtog 6To TPOTLTO EXTA CTPOUATOV, TO YOUNAOTEPO GTPMOLLO TOV
TCP/IP givan to otpdpa network, 6mov Bpiokerar ko to IP. O Adyog mov o IP
umopel va kivioet ta dedopéva omd Ta eTopikd Intranets wpog 1o maykodcuo Internet,
elvai 1o evpd edopa tov texvoroyidv tov LAN 1 WAN mov vrootnpilovtot.

10 otpopa network, Bpickeror eniong Kot To TpwtdéKoALO arp. To arp
YPNOUOTOIEITON Y10l VO YapTOYPOaPNOEL TIS 01evBVvaelg Ethernet otig dievbuvoeig IP
KoL Yol vaL 10PN GEL TOVS TIVAKES YapToypdenong, o€ kdbe cuokevt| 6to diktvo. Ot
dtevBuvoelg IP elvar povadikég oe omolodnmote diktvo, oAl avtifeta omd Tig
devBvvoelg Ethernet mov kabopilovrot amd to vAkd Tov KOUPov, etvat
SLHOPPDOCILES A TOV YpPNoTN. OTo10dNTOTE AALAYT, EVTOVTOLS, TPEMEL VAL YIVEL LE
Evav eLeYXOLEVO KOl TPOYPOUUATIGUEVO TPOTTO, AapPdvovTag vdyn OAeg TIC TOOVEG
GUVETELEG.

Onwg ko o115 d1evBvvoelg Ethernet, ot dievBuveeig IP pmopovv va elvan
unicast, multicast 1} broadcast. H teyvoAoyia IP kat ot dvvapueic ayopdg micw and
aLTo, £YOLV TAPOVGLAGEL TEPAGTLO SVVATOTNTO VO, TPOGUPUOGOLV KoL VoL
YPNOLOTOUCOVV TIG VEEG TEYVIKES OIKTVMGONG KOl TIG TEYVOAOYIES ETIKOIVOVIDV, OTMC
avtég mpokvmTovy. To Internet ivor ) otabepn amddelin tov diktvwv IP, Ta omoia
etvatl wava eEgMéuotroc. Eniong ot Aoelg acpaieiag, epgoviCoviol Todpa mov
KOADTTOUV £va, E0PY PACUA TOV AVAYK®V (KPUTTOYPAONOT|, EXIKLPOGCT, YNOLOKES
VROYPOPES K.AT. ).

o XTPOMA 4

O1 petapopég mov vrostnpilovrar omd v akorovdio tpwtokoiiov TCP/IP,
etvatl 1o TCP (mpotdkorro eléyyov petdadoong) kot UDP (mpwtdkorrio ctoryeimv
xpnot®v). To TCP elvon pio mpocavatocpévn mpog m cHvoeon LETAPOPAL, TOL
mopéxel TV a&lomotn oPifocn dedoUEVOV amd Lo GUCKELT] GE KOO GAAN.
[Mopovcidlet ta dedopéva oto otpdua application amd endveo TOV, VIO LOPOY
ouvveyng pong byte. To UDP givau £va moAd amAodoTEPO TPMTOKOALO LETAPOPDYV.
Xpnotpomnoteiton amd 15 epapoyEs mov papprolovv m yepayio (handshaking)
HETOED OVO GLOKEVOV KO ATTOUTOVV LOVO L0 EAEYLOTN VINPECTO LETAPOPDV.

Apywd avarntoypévo v to ARPANET vr6 ) xpnpotoddtnon tov
Yrovpyeiov Apvvng twv HITA, to TCP/IP ypnouonoteiton 6Tig mepiocdtepeg
TAATQOPILEG VTTOAOYIOTAOV KOl EVOOUATMOVETOL € KOOE avtiypapo tov Windows kot
TOV AEITOVPYIKOV cvotuatov Tov Windows NT.

‘Eva onpavtucod 0gperog tov Ethernet etvon 6t péow tov TCP/IP, givon to kOpro
dikTLO 1000 Y1 TO Intranet (eumopikd dikTLO HEGH GTO EPYOCTAGLO), OGO KO Y10l TO
Internet (ywo ™ cOvdeon petald TV epyocTaciov).
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o XTPOMATA S5, 6 KAI 7
O vanpeoieg xpnoTdv mov cuvoéoviat cuvnBwg pe ta diktva TCP/IP,
yoptoypaeovvtal apeca oto otpmpa 7. To TCP/IP dev €xet kapio cuykekpluévn
YOPTOYPAPNON GTO CTPAOUATO 5 Kol 6 TOL TPOTVTOL Kot OEV EYYVATOL ATO LOVO TOV,
OTL 00O GLGKEVEG UTOPOVV VO EMKOVMOVIIGOLY N pia pe v GAAnN. [lpénet va vdpyet
oLUPATOTNTA LLE TOL CTPAOUATO EQAPLOYTS.

= RJ-45

O RJ 45 ypnowonoteitor cuviBmg Yo S1KTLO KoL Yo EPAPLOYEG TNAEPOVIOG .
XPNOHOTOIEITOL ETIONC Y10 TIG CEPLUKEG GUVOECELS O EOIKEG TEPIMTMOELG.
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* Pinout yia Ethernet
Av ko ypnopomoteitor yio mokidovg Adyovg, RJ 45 xupimg ypnoipomoteiton
v 116 ovvdéoelg 10 Base-T ot 100 Base-TX Ethernet cuvdéoeic.

Ethernet
Pin# | 10BASE-T EIA/TIA 568A B Soah or
100BASE-TX
White with green strip | White with orange stripe

2 Transmit - Green with white Orange with white stripe
stripe or solid green or solid orange

- White with orange White with green stnpe
stripe

Blue with white stripe | Blue with white stripe or
or solid blue solid blue

Whlte with blue stripe | White with blue stripe

~ Receive- Orange ~ Orange with white | Green with white stripe stnpe
stripe or solid orange or solid

White with brown | White with brown strip or
strip or solid brown solid brown
8 N/A Brown with white Brown with white stripe
stripe or solid brown. or solid brown.

Emedn povo dvo Levydpia tov kadwdiov otov RJ 45 ypnoipomolovval yio
va eépvouv onuata Ethernet, ko ot dvo 10BASE-T kot 100BASE-TX
YPNOLOTOLOVV Ta {d10 KAADIIO TAVE® 6T0 POGHO. VO KOADOLO SLUGTOVPDOCEDV
onuovpyndnke yia to £va kot epydletal Kot yio To GAAO

Eniong, mapakal®d onpelidote 0Tt givor ToAD onuavtikd 0Tt £va eviaio (evyapt
ypnoonoteitot yio ta kadmdla 3 kol 6. Edv évag aymydc amd éva (evydpt
YPNOUOTOIEITOL Y10l TO KAAMO0 3 Ko £vog aymyog amd Eva dAro Cevydpt
YPNOLOTOIEITOL Y10 TO KOADO0 6, 1 amddoomn Ba vroPifdcet. Agite 10 axdAovBo
GYNHOL.
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Fin &
NN Motice that the Green pair has to be
o, n, l—"seperated before crimping on the
: ey o F.J45 plug. If this is not done, the
E!ns :13 2 g am me ;rans_rnul FF,;'ns N . Recieve Data will be split between
e ana g raceave rins Y -~ 2 pairs and performance will degrade!
Fins 4, 5, 7, and 8 are not used I, o
I o
T N

* RJ-45 Pinout ya RocketPort
To akdrovbo didypappa Tapovstdlet To pinout Tov RJ45  ypnoiponoodpuevo cg
OPIoUEVES KAPTES GEPLaK®V emapdv RocketPort

‘Pin ‘ Name/Description

‘ Request To Send
‘Data Terminal Ready
‘Ground

—

‘Transmit Data

‘Data Carrier Detect
‘Data Set Ready
‘Clear To Send

|
|
|
|
|
|
|
|

2
3
4
5 ‘Receive Data
6
7
8
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» Pinouts yio ISDN
0 Edo sivon évag ISDN BRI pinout yia éva Cisco 750 ogip@v:

To axoérovBo duaypappa Ttapovctdlet To pinout tov RJI45 ypnoonotodpevo ce éva
optopévo ISDN S/T .

’Pin’ Color ’ Name/Description
’ 1 ’White/Orange ’ N/A
‘ 2 ‘Orange ‘N/A
‘ 3 ‘White/Green ‘Receive+
’ 4 ’Blue ’TransmitJr
’ 5 ’White/Blue ’Transmit -
‘ 6 ‘Green ‘Receive -
‘ 7 ‘White/Brown ‘-48VDC (optional)
’ 8 ’Brown ’—48VDC Return (optional)
‘Pin ‘ Function
‘ 1 ‘Not used
’ 2 ’Not used
’ 3 ’Not used

‘ 4 ‘ U interface network connection (tip)

‘ 5 ‘ U interface network connection (ring)
’ 6 ’Not used

’ 7 ’ Power (pass-through to S connector)

‘ 8 ‘ Ground (pass-through to S connector)
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4. AIKTYO MEXQ RS 485

H mhaxéta tov pikpogieykt) MSC 1210 sivon e€omhiopévn pe o 60pa
emkovoviov RS485. Me v Bondeta tng cuvoéovtar peta&h Toug moOAAEG TAOKETEG
AVTOAALGGOVTOG 0E00UEVA e VYNAOVG pLOLOYG petddoonc. H éktaon Tov
oyNHATICOUEVOD SIKTVOL EEMEPVAEL TO UNKOG TO £VA YIALOUETPO.

Av ko 1 dtacvvdeon RS485 elvan yvoot) and T TpdTEG HEPES TMOV
TPOGAOTIKAOV VITOAOYIGTAOV £0M Kot 20 ¥pdVIQ TNV CLVAVTAE CTAVIN GTOL CT|UEPIVE
unyavipoto. Avtd OpmG e Kavéva Tpomo dgv onpaivel Tmg ot cvyypovol PC
advvatovy va ta BydAovy mépa pe Eva TéTolo KUKA®pa. To amhovotepo mov Oa
UTOPOVGE VL GKEPTEL KATO10G TPOKEWEVOD VO EEOTAMGEL TOV VITOAOYIGTY| TOV UE L0
B0pa RS485 Ha tav n ypnon pog eEeditkevuévng Buyatpikng mhokETog
tonoBetnpévn oe Lo erevBepn vrodoyn PCL

4.1 Toroloyia d1aviov:

"Eva diktvo amoteleitor and éva Levydpt ayoydv HeyGAOL UNKOVS GTO GKPO.
TOV OTOLMV £YOVV AVTIGTAGELS TEPLATIOUOD. AV 01 O10IGVVIEOUEVES GUOKEVEG
YPNOLOTO0VV cuvnOicpuéveg pebddovg TpooTELUGN S, TO TAN00G TV HOVAS®OV TOL
umopovv cuvdeBoLV GTOVG aywyovg POdver Tic 32. Av Oumg, xpnoipomoinfodv
e€e1d1KELUEVA OLOKANPOUEVO KUKADUOTO 001 YNoNG TOTE TO TAN00G TV HOVAS®V
avéavetal otig 256. OcmpnTikd OAEg 01 GLOKEVEG GLVIEOVTOL TV 6TOo (VYOS TV
AYOYDV TOL SO0V HE KOAMOLN LKPOV HNKOVG. ZTNV TPAEN OUMG TO UNKOG TMV
KaAmIimv chvoeong etvar oA HeyaAVTEPO GYNUOTILOVTAG EPPUVEIS OLUKAUOMOELG
O MG POIVETOL GTO TTO KAT® GYNLLOL
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RX/TX-__RE/DE +5V
CTRL MAX485, MAX487, MACASTE, LT485

and functional equivalents in DILB case. :
Attentlon: RX/TX-CTRL = High activates transmitter

(invert for 8051)

®—®

LS A
RXD — = R ’—+
6

touC RS5485 bus

T 4 D ' 8 ,
TXD P

AL

| vice i to individual Device
DE#\I:"CE Degzice De‘m devices <10m iy

+
wn
=

56061

B
default level D
optionally Z) (12061)
2 x 560% =

@—

'|:IT{

: I aptionally 0-100%2
1 I ™ to ground

56002

R
FOPE
|
il
i |
Rt |

|
|
]

H
H
=
H

Yy amhlovotepn mepintwon to diktvo RS485 viomoteital amd dvo povo
aywyovg , Toug A kat B, ot omoiot cuvodehovtal amd TG KATAAANAES OVTIGTAGELS
TEPLATIONOV. AV Kol LT 1 TOToAOYia QaiveTal va TANpel OAEG TIG TPOSUYPAPES TOV
SLOAOV TOAAEG POPEG XPNCLOTOLOVVTOL EMTAEOV OVTIGTAGELS GUVOEUEVES GE EVal
Tpito aywyo. Mo aAAn e€icov dNUoEIAng Tapairayn Tov dtovAov RS485 amoutel v
TapoLGio TEcodp®V aywymv. Ot dVo amd avTovg aglomoloHVTL Yo TNV LETAPOPA
dedoUEV@V, EVOD 01 TAEOVALOVTES Y10 TNV TPOPOSOTNON TOV GVOKEV®V TOL TASIOEVOVY
OTOVG OYMYOVG LETAPEPOLV TNV TANPOPOPI0 TPOTOTOIDVTAG TIG NAEKTPIKES OTAOES
npepiag. Av 1 dlopopd T®V TAGE®V GTOLS OVO AywWYoVG elval BeTikn TOTE Aée TG O
dtowAog petapépet Aoywd “1°. Av givar apvntikn 10T€ 0 dlovA0G HETAPEPEL AOYIKO
‘0’. H ypnon dtpopikdv tdoemv Kavel o avaictnto otov niektpiko 06pvpPo,
epocov PEPata mAnpovvTaLl Kot Kamoleg emmpdobeteg mpoumohEcelg . XT0 Mo KAT®
oyNMo oivetal Evag dlowAog 6T AKpa ToL 0Toiov £xovv cuvoebel 0o cvuokevés. To
ONULO LETAPEPETAL OO 0PLOTEPA TTPOG TOL deE1A e TNV PonBeta evOg Kahwdiov
HEYAAOL UNKOVC. AV GUVOEGOLLLE £VOV TOALOYPAPO GTO GNUEIO TOV VITOJEIKVIEL TO
oMU, B0 TAPOVLE TIG KVUATOUOPPES TOV PaivovTal akpPdS KAT® amd ovTo.
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oscilloscope

: sllee =
i 00O =

o0 O

-]

E> long cable z *
with Z; (120Q) !
B

transmitter receiver

termination correct: Zj =120 Q

(
/

termination too low: Zj approx. 60 £2

I\
A

termination too high: Zj approx. 250 Q2

r
(

030060 -4 -13

To mowa an’ Oleg Oa eivan ekeivn wov Ba TapaTNPGOVE GTO J1KO [ag Opyavo
pétpnong Ba e€aptOet amd Tig TIHEG TV OVTIGTACE®V TEPUOTIGLOV. Ot AVTIGTAGELS
TEPUATIGUOD popovV va Kupaivovion ard 60 émc 200 Q. Kpirtnpto yio to mowo Tiun
Ba ypnoyomomcovpe arotekel ) GOVOET avtiotaon tov kalmdiov. Eivor mpogavéc,
MG Ol AVTIGTAGELS TEPUATIKOD TPETEL VAL EYOLV 1010 TN LE TNV OVOUOGTIKN
avtiotaon tov kalmodiov. H mAéov cuvnbiopévn eivar avt) tov 120 Q. Znueidvovpe
TG AavOacUEVT ETAOYT TOV AVTIGTAGE®V TEPUATICUOD TPOKAAEL TAPALOPPDCELS
OTO NAEKTPIKG GTLOLTOL TTOV LLE TNV GELPA TOLG KAVOLV aLOVVATY| TV OVAKTNGT TOV
dedopévav oto 0éktr. Evtuymg, 0 6moToC TEPHATIOUOG TOV S10OA0L £XEL OMUACTL
HOVO GE EKEIVEC TIG TEPUTTOGELS OTOV TOL GT|LOLTOL TTOV OVTITPOCOTEVOVY TNV YNOLUKN
TANpoopia peTadidovtar pe TovLTNTEG pEYaADTEPEG TV 57.600 baud kot to pRKog
T0V Kahwdiov Eemepvaet ta 500 pétpa. Otav 1oydovv Ta mapondve, ot xpovol
AdO00NG TOV NAEKTPIKMOV CNUAT®OV YIVOVTOL GUYKPIGILOL LE TNV SLAPKELD TV
dvadik®v ymoeiov ( To nhextpkd onpa tasdedet dtavvovtog 100 émg 300 pétpa to
KéOe pikpodevtepOiento ). Av 10 UNKOG TOL KaAmdiov givar pikpotepo amd 50 pétpa
Kot 1 ToV T peTddoong kpdtepn twv 57.600 baud tote, mpakTikd, pmopope va
YPNOLOTOU|COVLE OTOLOONTOTE KOADOLO TEPUATIGUEVO HE avTioTdoels 120 Q ympig
va pog voldlet wiaitepa 1 6OVOeT avticToon Tov.

4.2 Ilpoctacio and vrepTdoeEls

To kixhopa to oroio cuvdéet P cuokevn RS485 e tov opdvopo diowio
TPEMEL VO, EIVAL GYEOAGEVO LLE TETOL0 TPOTO MOTE VAL OVTEXEL GE TACELG LEYAAVTEPES
ano Tic TpoPrenopeves (-7 €og +12). AvoTuydg OUMG To KOADILO LEYAAOD KOV
&yovve v Kakn cvviBelo, va apmdlovy niektpopayvntikd 06pvpo kat va tov
AVAOEIKVOOLY GTA AKPOL TOVG LE HOPPY TAAU®V peYdAov mhdtovs. To yeyovog avtd
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avaykalel Toug oyedlaotég va eE0mAovY T KUKAGUOTO 001 YNNG TOV S1OAOVG LIE
npdcbeta eEapTNUATO TA OO0 KOTATVIYOLV TIC GUVTOUES aVTEG atyués. Evvoeitan
BéPara, Tmg To EQPTAHOTA OVTE OEV TAPEVOYAOVV T HUETAOOGT TV YPTOLUOV
SVASIKMOV ONUATOV. XTO KAT® YN QoiveTol Eva TUTIKO KOKA®U BOCIGUEVO GE
d1000V¢ zener.

to RS485 driver

1
1
i
I} —— P A
T °

Al .|B
9Ve | 9V6
kg
1
o 5V1 | 5V1
: device GND
RS485 (not network!)

030060-4-14

4.3 Metdooon ocdousvay

270 TPAOTO GYNHO PAETOVLLE, EKTOG TOV AAA®V Kol OAES EKEIVEG TIG OVTIOTAGELG
oL €ivor amapoitnTES Yoo TV OHOA] Agttovpyio Tov dtavAov. Me ) Bonfsia Toug ot
ayoyoi A Kot B odnyodviat o€ pio cuykeKpévn AOYIKN KATAOTOGT OTIC TEPIMTMGELS
OV OAEC 01 CLVOEDEUEVEG CLOKEVEG Ppiokovian o€ paon akpdaonc. Torobetdvtog
[o ovtiotaoT Tpdcdeong eiTe TPOG TNV YN 1€ TPOG TNV TACT) TPOPOJOGIaG
avayKACOVLE TO OMOKANPOUEVO TTPOGUPUOYNG VO KATAVOADVOLV TEPIGGOTEPO PEVLLAL,
EVD TOVTOYPOVO ELOIGONTOTOLOVLE TOV SIOVAO GTIG TAGNG PVCEMG
NAEKTPOUOYVNTIKES TTOPEUPOAES (TapaTnpeital EvTova dTav Ol ay®Yol TOL SLAOV
&xovv peyddo punkog ). Mia kaAvtepn AVoT QAIVETAL GTO KAT® GYNLLOL.

transmitter ON data

i g

7?7 START

) T

>t _byte | t byte

.- et} =

¥’ autr) TN GVVOECHOAOYIN 1 apPYIKN GTAOUN TOV S10VA0L TAPAUEVEL AYVOGTN.
MoMg Kamola cuokevn BeAnoet va oteidel dedopéva TpEmEL, KAt apynV, Vo
EVEPYOTTOMGEL TO. KUKADUOTO TOL EVOOUOTOUEVOL TOUTOV TNG. Mia tétota
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TP®TOROLALD, AOY® EVOG EVOEXOLEVOL KOKOD TEPUATIGUOV, UTOPEL Vo EEYELAGEL TOVG
OEKTEC TV VITOAOUT®V GLGKELAOV KAVOVTOG TOVS VO TIGTEYOLV OTL £XOVV OTOAEL
Kdmota ypnoa dedopéva. Ta mapactticd dedopéva £Yovv avamapactadel pe Ta
ovpPoira ??7?°. T'ia va eEhoryiotomoinBobv ot cuVETELEG AL TNG TG AavOaoUEVIG
AvTIANYMG TOV dEKTOV Elval omapaitnTo APESMG LETE TNV EVEPYOTOINGCT) VO
aKoAovBet Eva dtdotnpa npepiag. O vekpog avtog ¥pOvVog OPeilel va etvon
LEeYOADTEPOG 0md TO YPOVO TOV PETASIOETOL Eva Kavovikd ‘byte’ dedopévav (1oovtal
LE TO OEKOTAAGLO TOV OVTIGTPOPOV TOV PLOLOD HETAOOOTG TOV dVASIKMOV YNOiwV).
‘Eto, av m.y. o puBuog petdooong sivat icog pe 9600 baud, o ypdvog petadoong
amodewkvoetol icog pe 1 msec mepimov. To mhaicio dedopévov Eekvaetl Tavta pe Eva
€101K0 ynoio, To ynoio évapéng (START). To yneio awtd ovdénote
EMAVOAAUPAVETAL KOTE TO XPOVIKO OACTNUA TNG LETAOOCNC TV YNPI®V OV
ovvBétovv 1o byte. Eneidn o dlavrog RS485 vmootpiletat amd v gvon tov
nuoapeidpoun emkowvovio ( half — dupex) eivan Tpoavég nwg yperaldpacte Eva
TP®TOKOALO pE TNV PonBetd Tov omoiov Oa Eekabapiletar evkola To Mo Ba eivar
exetvn 1 cvokevt| ToL Oa emyEPNOEL VO OTEIAEL OEdOUEVA LEGA OO OVTOV. AV dgV
KOTOQVYOVUE GTIG VINPECIEG EVOG £0TM KOl GTOLYEUDOOVG TPOTOKOALOL givan BERato
oG Ba £x0VE CLYKPOVGELS OEOOUEVMVY TTOV LIE TN GEPA TOVG B 0Ny cOoLV €
AVETOVUNTEG ATMAELES.

4.4 H cvvoeon tov PC otov diavio RS485

Av 16000V £vTO¢ KUKADUATOG Ot dVO OVTIGTACELS TV 560 Q Tov
ONUEIDVOVTAL GTO TPMOTO KVKAMLLA, 01 THAVOTNTEG S1OKIVIONG ‘TOPUTANVNTIKOV’
byte mpaktikd ekundevifovrat. Ot poveg artieg Tov {6mMG KATAPEPOLV VAL TPOKAAEGOVV
ocQaApaTo €ivol To UNKog Tov KoAwdiov (0tav vrepPaivel ta SO uétpa ) 1 o pLOUOG
petdooong dedopévav ((0tav vrepPaivel ta 57600 baud ). Axdpa Kot TOTE OPMC, Yo
v GPAALATO Bo TPETEL O OVTIOTAGELS TEPLLATIGLO VO OTEXOVV Aot amd Tov
KOUPO GVUVEEOT G TG HOVADAG LLE TOVG Ay®YOVG TOL O1avAov. Avatuy®dg Kavévag PC
dev elval og Béom va eléyetl pe axpifela Twv povicUd TV GEPLIKAOV CTIUATOV TOV
TOPAYEL KO KOTA CUVETELN VO, EVEPYOTTOMGEL TV Pabpida exmounng tov MAX 487
TNV EVOESELYUEVT] XPOVIKT] OTIYUN. AKOUA, OPEIAOVIE VO GNUEUDGOVUE TMG, OAOL Ol
onpepwoi PC ypnowomnoiovv UART pe evoopatopévn pvqun FIFO. H mopovsio g
televtaiog epmodilet tov emeepyooti) tov PC va yvopiletl to mote axpiPag
exkmépednke 1o byte. To pdvo mov Epet etvar 6Tt avtd 10 byte £yl Tomobenbel oV
ovpd exkmopmngc. Katd cvvéneia, to av o diovroc MAX eivar d100€o10g Yo ekmopmn
N 6yt T0 Yvopilel HGvo T0 KOUKAMUN TOV HETATPOTEN.
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4.5 O uerazponéog

To Bewpntikd ddypappa
IC3
+5V +5V 7805
uh 1N4l}01
Im I ol co
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[Teprypaoet éva paAdov amdd KOKA®pa tkavo va dwoyepiletal onuata
OTOLOVONTTOTE GEPLAKOV TPMOTOKOAAOV OV LETASIOOVTAL LE OTOLoVLONTTOTE PLOUS
petddoon. Ztnv aplotepn peptd PAémovpe Eva cuvndiopévo kokAopo MAX 232, evad
otV de&1d mhevpd T0 Arydtepo Yvmotd MAX 487. To poAo Tov GLVIETIKOD KPpiKov
tov mailovv ta orjpata TTL wov avadeikvoovy Kot ta SV0 OAOKANpOUEVOL
epappolovrag ta ota eoptipata tov Ppickovral avapesd tove. Ta dapopikd
Koowonompuéva onpota RS485 petappalovion o TTL ko mpomBovvral dpeca otov
PC péom tov MAX 232. Otav cvpPaivetl to avtibeto, o emovadleyelpOUeVog
povodovntg IC4A 6éter oe Aertovpyia ™ Pabuida ekmopunnc tov MAX 487 yia éva
YPOVIKO daoTnia {60, TOLVAGYIGTOV, LLE TO XPOVO ATOGTOANG TOV TAOLGIOV TV
dedopévev (cuvibmg éva byte ). tn dikn pog oyediaon uropei Evag and Tovg dVo
drapopeTcos ypdvoug 20 msec yro puOpovs petadoong 1200 baud 1 2 msec yio
pLOpovg petadoong 9600 baud. IMa ) emAoyn Tov gmBounTov ¥POVOL pmopeite va
QP OETE AVOIKTEG 1) VO EVAGETE OVTIOTOLYO TIS EXAPES TOV (gVYOLg 1 TOV O10KOTTY
DIP S1 (1-1). OI vrérourot empépovg draxomteg Tov S1 emtpémovy v 6HVOEST NG
TepUaTIKnG avtiotaong twv 120 Q oto onpeio cuvoeong TG TAAKETAS LE TO OiLAO
RS485 (S1-4), evd ot Aot 6vo (S1-2, S1-3) v e€avaykacpévn odnynon tov
AYOYOV TOL O1OA0L G€ [a 0md TIG 000 AOYIKEG KATAGTAGELS OTAV OAESG O1 LOVAOESG
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npepovv (mpoctnin aviiotdoemv 560 Q). Me ) fonfela TV Topamdve SOKOTTOV,
N TAakETa TOV petoTpomén ivor og BEon va cuvoésel 6To 1010 dikTvo ToALoVG PC
Kot e&loov moArég mhakéteg MSC 1210. Ta eoptipota TS KATOAGKELTS
GUVOAPHOAOYOVVTOL TAV®D GTNV MO KAT® TAAKETO

= & ] o i e =
nog-L (+) @ g4 - OO | =]
¥-58¥5Y -9 g]@ NE
.=7=
8-58¥SY Gt o 1 01 eovevesje (=]
O QR e neesyloe
o © ’“% %3 WA ITXX TR | pa =g
oo ZDI. .g'-%
4 I i ! 9 60 € W =
=g = i meeooecoes | o
R adiiapeiaorel Nl
s
S552

210 Mo KaT® oynua eaiverot to diktvo RS 485 petah mhaketdv Kot vOg
KEVTPLKOV VITOAOYIOTY].
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pullups ON, Terminators ON, delay: 2ms =

IS

optionally terminate A
12000

M

I

cable length up to 4 km

RE4BS-
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VG- 15V ®

approx. 30 mA per
Junctionfconverter

0 ol
I WWWELENTORAE e sl
st el
{*] *

2NV Topovoa GLVEYELD B0l ETIKEVIPMGOVIE TO EVOLUPEP®V OGS GTOVG TPO-
TOVG TOL UTOPOVV VO ETKOIVOVIICOVV Ol SIKTVOUEVEG TAAKETEG LLE TOV KEVTPIKO
VTOAOYLOTY.

To Aoytopikd diver nv duvatdtnta xpnons tov traket®v MSC 1210 e
OPKETEG AMAEG EPaPLOYES . Mmopel Opmg evkora va BempnBel ko cov 10 Evavcopa yuo
™V avaTTNEN EVPNTEPOV EPAPLOYDV €EIGOL YPNCIL®V Kol AetTovpyiK®V. To TAéov
EVIVTTOGLOKO gival Twg av kot Baciletal 6N ¥p1 o TV GYETIKE TOAVTAOK®V
evtoAv print() dtayeplopevo tavtdypova aptBpovg Kivntrg VITOOOGTOANG
KATaQEPVEL vVa Yopaetl og 5, oA K byte pviung tpoypappatog. TnUeudVOUpE TG
T0 P€YaAvTEPO HEYED®S KMOWK TTOL glval 6g BEom va Tapdyel 0 HeTayAoTiotg pe/S1
, pBdver ta 8 K byte. Xto o whve oynpa PAETovLE Eva TUTTIKO
dbrypappo oto omoio Eeywpilovv ot cuvdéaelc dvo mhaketddv MSC 1210 pe v mha-
kéta petatpomng RS 232 / RS 485 mov cvvdéetarl otov kevipikd voAroyiot. To ui-
KOG TOV KOAMIIOL TV GLVOEEL TOV VITOAOYIOTN HE TAAKETEG-KOUPOVG Tpémet va glvarn
pikpotepo twv 1000 pérpawv. Orot ot kOpPot Tpo@odotoHvTal amd T0 KOKAMUO Topo-
NS PEVLOTOG TOV UETATPOTEN.

4.5.1 H kotackevaotTik dmoyn:

Kd&Be pio mhakéta amoppopd pevpa ico mepimov pe 30 mA. Amod ) otiyun
oL TO pEvAL AV TO POAVEL GTOV KOLUPO £X0VTOS O1VOGEL TO KAAMAILO GE OAO GYEOV TO
UKOG TOL, TPEMEL va AdBovpe vITOYMV HaG TO TPOPANLLO TG TTOCTG TAONG TOL
OVOTTU-GETOL TTAVE GTOVG Oy®wyoLg Tov. [ T1g avayKes TG GUYKEKPIUEVTG
oyediaong opi-
oTNKE oav Kavovag va gtvat 1 Tdom tpopodoaciag Katd 7,5 V peyoaddtepn amd autn
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nov {ntdel n mhokéta. Oo tpémel va AneBel akopa VTOYN N AHENGCT TOV OTOLTH-GEDV
PEVUOTOC OO Lo TAOKETO — KOUPO OTAV 0T EKTEUTEL LEGO OO TO KOAMOL0L

7OV 0100A0V. [0 T1G aVAYKEG TOL CLYKEKPLUEVOL KUKAMUOATOG TTOL PLA0EEVEL OVO
KOUPBovg, pia adomotn myn TpoPodociog Oa mpémel vo TapE el PELLLOTO TNG

16&nc tv 100 mA. Ag emavélBovpe Opmg 6To TPOPANLL TG TTOONG ThoNG. AV

TO PUNKOG TOV KaAmoiov etvar 1000 pétpa, TOTE TO GUVOAIKO UNKOG TOV AYDY®V
Tpo@odoaiag gival 2000 pétpa. Osmpmdvtag 0Tt Exovpe TEPODPLO VO YAGOLLE

em¢ kot 7,5 V 10 moAD, 11 cLVOAIKY| avtioTaon Twv 600 aywymv Oa tpénet, ot
yepoTeEPN TEPinTom,va givan 75 Q (amoppopovpevo pevpa eival 100 mA). Av
YPNOUOTOUCOVLE BOPAKIGUEVO KOADOL0 TEGGAP®Y aywy®mV dtatoung 0,6 yiito-
TN OV BEMPEITOL IKAVOTOMTIKY Yo TV TApovGO EQApPLOYT. MIA®VTOG OPLOG Ye-
VKA, B Aéyape Tog eivon LAALOV SOGKOAN 1 TPOPOOOGI0 OAMV TMV TAUKETMV EVOG
SIKTVOV HECH KaAwdiov emkotvaviog. Onmg elyape 101 AVOQEPEIGTO TPOTYOVUEVO
Hepog eivot KaAvtepo kdbe mAakéta — KOUPOC va Tpo@odoTeiTal amd Tn OKN TG TNYN.
H Aom avt) etvon kaAdtepn amd v ypnom kadlmdiov pe xovopois aymyotHs mov Ha
mopovciole KpOTEPN TTMOOT TAGNG. TO KOADOI0 OUMG LETAPEPEL KOL TO YPTCILOL OT)-
pota dedopévav.I'a va eEac@aAloTel 1 0EIOTIGTN HETOSO0TNG TOVG TPEMEL OOy YOl
TOV VO TEPUATILOVTOL € OLKES OAVTIOTACELS 10€G LLE TNV OVOUACTIKT OVTIGTOCT) TOV
KO-

Awdiov. Av ypnoyonomBel To KOADIO TOV TEGGAP®V AY®YDV TOV TPOTYOLUEVOG Ol
TEPUATIKEG AVTIOTACELG 0QEiAovY va €yovv Tyun 120 Q.

4.6 To Aoyicuiko oiktvomwong

Ao ™V oTiypr| mov £yKatactafodv Ta KaAdolo Tov dIKTHOL Kot 1 apTiOT T
TOVG, TO ENOUEVO Prpa apopd o€ avth Kab’ avtn T dikTvwor). To Aoyiopikd Tov
dvet
2apra Kol 06Td 6T0 GLYKEKPLEVO dikTvo RS 485, amottel éva a&lomoTo TpmTOKOALO
Kavo va S1aKvel oelplakods cupprovg pe taydtta 9600 bps (Thaicia Tov 8 yneiov
yopic wotpieg kot 1 ymoeio ANéEng). Mn Eexdoteite kot Bewpnoete ot n TaydTNTA
gtvon
57000 bps 6nwg etvar avt) petael tov PC kot g mhokéTag tov petatponea. Kabe
uvopa Eekiva pe tov yapotnpa ‘# Kot akolovdeitar amd tnv dievbuvon tov
TAPOANTTN TS TANPOPOPiaG. ApEcmS HeTd akoAovBOVV 01 YOPAKTNPES TTOL OTTO-
TELOVV TO TEPLEYOUEVO TOV UNVOLATOS GE KABopr| avayvooiun Lopen (XopaKTNpES
ASCII). To pqvopa teppatiCeton pe pio okolovbio eviomcov mbav cpaipdtov
(checksum). Xt oK1 pog epappoyn 1 Evapén e akorovdiog 1 Evapén g
aKoAovBiag EVTOTIGUOD CROUALATOV CTUEWOVETOL LE TNV Porfeta TOV yopaKTipa
‘$’. Apéonc petd akolovbobv ta éva 1 dV0 byte Tov petapépovy to GHpoicua TV
Kodtk®v ASCII tov yapaktpmv mov mepéyovral HeTacd Tov yapaktipa (#) kot Tov
($). évrog yio TV aviyvevon TV THAVOY GEAAUATOV Eival KOADTEPO Vi
yxpnoponomBoiv kmdikeg Pacicpévol oe moAvavopa 0nwg .. CRC-8, CRC-16
KA. Apécmc petd v evepyomoinon g Paduidog tov mopmod RS 485 npénet va
pesorafroct évag “vekpog® xpOvVog TPOTov EEKIVIGEL 1] EKTOUTN TOL Unvopatog. To
Aoylopko mov tpéxet oto PC giodyel avtdpata to xpovo. Agv givar Opwg Pdvo avtod
TOV €YYLATAL TH GOOTN LETAOOCN TOV TPATOL YOPAKTN PO ATOLTOVVTOL KOt Ol
AVTIOTAGELS TPOGOESTG (TTPOG TN YN Kol TNV BETIKY TPOPOO0Gin), 01 0Toieg TPEMEL
onwodnmote vo gtvor tomofetnpévec. O petatponéag apyilet va dovAievetl poig AdPet
oV TP@TO YopakTnpa amo o PC. OAot 01 cuvOETNPEG TNG TAAKETAG TPETEL VOL Efvat
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Tomo0eTNUEVOL EKTOG OO ekelvov TOV BETEL EVIOC KUKAMUATOG TNV AVTIGTOON
Tepratiopod. O BpayvKLKAOTAPOS VTOC TomobeTEITAL LOVO EQ°OCOV O LETATPOTENS
Bpioketar oty dkpn 1oL KaAwdiov cvvdeons. o va propécovpe va ehéyEovpie )
CLUTEPLPOPE TOL SIKTHOV KAVOVTOG XPNON EVOG SUVNOIGUEVOL TPOYPAUUTOG
eCopoimong teppatikod Bo oyvonGovEe TNV TANPOPOPio EVIOTIGHOD COOAUATOV
KaTo TV ekmopunn unvopdtov. H minpoeopia avtr Oa eEaxolovbel va £xel onuacio
Katd TV edon g andkpiong. To mpodypappa enideléng mov cuvodevEL TNV
KOTOOKELN EMTPEMEL TNV EKTEAEGT OGS LOVO EVIOANG, N omoia amewkovilel otnyv
006vN TOL VTOAOYIGTN TNV TPEYOVGA TIUN TNG LETPOVUEVNG TACNC. LTV TEPITTMON)
oL TAV® 670 (LOVASIKO) KAAMDILO TOL OIKTVLOV £XoVV cLVOEDEl TEPIoCOTEPES QIO piat
TAOKETES, lval TPOPAVES TG O TPEMEL OAEG VO TPEYOLV TO 1010 TPAYPOAULLO. ZE HLa
TETO10, TEPITTMOT TO LOVO TTOV EYOVUE VO KAVOLLLE Elval va koTefAcovE 6’ OVTEG TO
LETAYADTIGUEVO TPOHYPOLLLA, EXOVTOG OUMG OpiGEL YiaL TNV KAOE TAAKETA EVal
SpopeTiKo apBpd — TavTdOTNTA. ZTO TNYAio TPOHYPAUUO O aplOUdC avTog ivat o 5.
Ao TV oTIyUr| IOV KAVOLUE OAES TIC OmOaPaiTNTES ‘KATERUGIEG UTOPOVLLE VO
minktporoynoovpe oto PC pog tnv axorovdia #5<CR>(pe <CR ocvpfoiilovpe to
niktpo ENTER 1 RETURN). To anotéieopa avtig g Kivnong Oa givat to dvopo
tov LED g mAaxétag 5 (6° oty amogvoToy To VUL Yo Vo kpd YpoviKo
dtotnuo Kot To avofospnua tov LED tov vmoloinmv mAakeTdv Y10 T0 1010 ¥povikd
dtotnua. Metd amd avt) v otk emPefaimon ¢ emkowvmviog Oa dovue va
enpaviCetor oty 006vN HOG 1) TPEYOLGA TN TOV OVOAOYIKOV HEYEOOVE TOV HETPAEL N
mhakéta 5. H 10w ) mAaxéta atédvel tavtdypova v id1a Tipun emovnénuévn pe
TEPLOCOTEPO GTOLXELD OTNV J1KY| TNG oelpakn Bvpa RS 232, péow tng omoiag kdTm
and cuvOnkeg ‘Katefaivel’ To TPOYPOL TS EPOPLOYNG. Mo avavewpévn ékdoon
TOV TPOYPAUUOTOC EMIOEIENG HeTaYAOTIGHEVT pe TV €kdoon V1.10.12. tov nC/51
euoeveital otov katdhoyo...\scr\msr1210\Elmet\Elmet485\ELMFLASH. Z¢ 611
aQopd TV ‘Kotefactd’ Tov {310V TOV HETAYAMTIOTH CNUEIMVOLLLE TMG deV £ivort
amopoitnto va tov katefacovpe povoutds (€xet péyebog 12 MByte ). Mmopovpe va
TOV KOTERACOVE TUNUOATIKA OO TO SOVKTIOKO TOTO KOl VO TOV GUVOPLOAOYGOVLLE
apyotepa.

4.7 Oonyies yra tqy Katdiinin Kkelwoiwon vos RS-485
(TIA/EIA-485-A) oixtvov.

Oa meprypdyovpe TV KATAAANAN HEB0OO Kadlmdimong evog dtktoov RS-485,
Le oVOTAoEL Yo KaAmOwn twisted-pair (oTpe@Tov-Levyong) Kot T oot Bon TV
avTiotace®mv ANENG (termination resistors) . Q¢ mapAOEY LA Y10 TOV KATAAANAO Kot Un
KATOAANAO TEPUATICUO KOAMOIWV, TopovsldlovTotl ot AapPavOUEVES KUUATOUOPPES.
[Tapovsialovrot SIpopPMOELS SIKTH®V Y10 ATAG KUKADUOTA EVOC EKTOUTOD /
nolamldv dextav (single-transmitter/multiple receiver) ,éwg molAamrlod déktn
(multiple tranceiver) 6e KUKA®UATO TOAADV KAGO®V (multi-branched) .

H mpodiaypaen RS-485 (enionua arokaiovpevn TIA/EIA-485-A) , dev
eneényel axpPaog tog Eva diktvo RS-485 mpémetl va kalmdimwbel. Alvel, Opmg, KAmoleg
odnyiec. AvTéG 01 001 YiEG KO O VYIEIS TPUKTIKEG EQAPHOCUEVNG UNYOVIKNG, Efval 1
Baon tov mapovtog keEvon. Ot TPoTAGELS, TOPOAL TOVTO, O CLUTEPIAAUPAVOLY GE
KOOY TEPIMTMOOT), OAOVG TOVS SLOPOPETIKOVG TPOTOVG GYESTAOTG EVOS SIKTVOV.

To RS-485, swPifalet tig ynorokég mAnpopopiec petalh moAlamAdv BEce®V.
O pvBuog petdooong dedopévav (datarate) pmopetl, pepikég opéc, va etvar Kot
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peyoAvtepog amd 10Mbps. To RS-485 oyedidotnke pe oxomo, va swafpalet
TANPOQOPiEG o€ ONUAVTIKG UAKN (N IKOvOTNTA TOL PTavel puéEypt kKo ta 1000 pétpar) .
[Tavtmg, 1 1EB0J0G L TIG OMTIKEG TVEG TTOL TTEPLYPAPTKE GE TPOTYOVLEVT TOPAYPAPO,
KOAVTTTE PEYOAVTEPES OTOCTAGELS KO LE LEYAAVTEPES TOYVTNTES. H amdoTaom kot o
pLOLOG dedopévmv, pe ta omoia To RS-485 pmopel va ypnoiponombei emtuydg,
e€apTOVTOL CNUAVTIKA, ATd TNV KOA®SIMOT) TOL GUGTIULATOC.

4.8 Kaiwoio

To RS-485 éxel cav oxomod, va eivan £va 1coppomnuévo cvotnuo. OEtoviag o
ATtAGL, VITAPYOLY 2 KOADIO EKTOC TG YEIMONG, T OOl YPTCLLOTOLOVVTOL Y10l VO,
dwpiBdoovv To oo

W R E #1 WIEE $2

DATA IH = m DATA OUT
v v

"Eva 1coppommévo cdotpe mov ypnotponotel 2 kakddio £ktds TG yeimong, yio va dtofiBdoet ta dedopéva.

To cvotpa KoAeital 1GOPPOTNUEVO, ETELDN TO GO GTO EVA KOANDOL0, Elval
10 aKPIPAOS avTifeTO TOL GNUOTOC, GTO OEVTEPO KAADO0. Me dALa Aoy, €dv Eval
KaA®do draPiPaclet ‘1°, to dAro kadmoro Ba drofiPdalet ‘0° kKo avtiotpopa. g
TOPASELYLLOL, TOPOTIOETAL TO TOPOUKATED GYNLLOL:

Telk n & Stop B4 Pos: 0.000s TRIGGRER
L L

: : - : : ]
" .:... e e fe B fe e N M B B B B B B BB & & & : 'H"ilel:l

e ——— T e o e

1+

Lo 5 i

24 L i

Caupling

- : 5

CH1 .00 CH2 2.00% M 25.00us CH1 & 1.52%

Ta ofpoto oto 2 KEA®OL0, EVOG IGOPPOTNUEVOL GLOTHLATOC, EIVOL WOVIKA avTifeTo

Av kot to RS-485 umopet va d1afipdlet emruydg ypnoLLOTOLOVTOG
TOAAATAOVG TOTTOVG LECWV, TPETEL VAL YpNSomom el kodwdimon Tov cuviBmg
ATOKOAOVUEVOL "oTpe@Tol (evyoug" .
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4.9 Ti givai To 6TPeRTO LEVYOGS, KAl YIATI YpHoyuoTOoIEiTAL;

Onwg to dvopd tov vrovoet, éva otpe@td Levyog, eivar amAd Eva Cevydpt
KaA®Ii®V ioov unKovg Kat amd KowoL otpe@td. H ypnoponroinon evog RS-485 v
OOGTOAN onUdTeV pe Kaddotlo twisted-pair, Letdvel S00 GNUAVTIKEG TTNYEG
TPoBANUAT®V, Yo TN 6YEO1AOT) TOV DYNANG TOYVTNTAG KOl LEYAAOD UNKOVS OIKTOMV:
Vv aktvofora kot tn Afyn EMI.

4.9.1 EKIIOMIIH EMI

Onwg gaiveTon Kol 6TO TOPUKATM G, Ol LOVASEG VYNANG GLYVOTNTOG
elval TAPOVTEG OTOTEINTOTE OL YPIYOPES AKPES, YPNOYLOTOl0VVTOL 6T dtofifocn Tmv
TANPOPOPLOV. AVTEC 01 YPYOPES GIKPES, EIVOL ATOPAITNTES Y10 LYNAOTEPOV EMITEOV
Tay0TNTES, 0md OTL To RS-485 givan og Béom va emtdyet.

NErtsialiiei bl ke sty Nl el Bk = =
i 1 .S ETFPARERL PRGN I!-'i!l llll :! ||;_!||—Ir||:
b e A b d s B R i el R bl B f e f A
v |'|"I_II:JI"I'.!' 'L;“ IR EEER r-_L. F1i -0y
e b o e b [N T (] A et b ot L el e R b e

10deEsd e

amEe
.-
o ="

-
e
L

¢ *f"w e i

0 S00kHzfdiv ShiHEz

Kupatopopon evog tetpaymvikod kdpatog 125kHz kat tov FFT o616 tov

Ot vyYNANG GLYVOTNTOS LOVADES AVTMV TV YPTYOP®V GKPWOV TOV GLVIEOVTOL
LE TO LOKPL KOADILO, UTopohV va. dExovTot TNV enidpacn ¢ aktivoforiog EMI.
"Eva 1coppomnpuévo cuoTna TOV ¥PNGIUOTOLEL KOADOL0 GTPLPTOL (EVYOVS LEIDVEL
LTIV TNV ENLOPAGCT, LLE TNV TPOCTAOELD VAL YIVEL TO GOGTNHO EVOL OVETTOPKES
Oepuavtiko copa. Asrtovpyet pe pia ToAd amAn apyn. Aedopuévov OTL To. GNLOTO OTA
KaA®Ow glvar ioo aAAG avTiBeta, Ta akTivoBolobvta onpota omd Kabe KaAmolo Ha
telvouv emiong va etvar ica ko avtifeta. Avto Exetl TV eXidpaoT) Vo AKVPAOVEL TO £V
10 dAAO, TOL onuaivel 6Tt dev VILapyeL kavéva aktivoforodtv EMI. Evtottolg, avtd
elval Baciopévo oty vrdeon Ot T KaAmOa, eivat akpdg TV 1010V PNKog Kot
Bpiokovton akpBadg ot id1a B€om. Enedn| eivar addvato va vrdpEovy 000 KaAddo
o1 1010 B€om cLYYPOVOC, Ta KAADOLO TPETEL VO, EIval OGO TO SLVATOV KOVTOTEPO.
[Teprotpépovtag ta kalmota peta&d Tovg, fonbaet otV avtidpacT 0ToloVINTOTE
vroAoippatog EMI, A0ym g memepacpiévng amdotoong LETOED TV 000 KAAMOTmYV.

4.9.2 Aoupfovousvo EMI

To AapPavopevo EMI, eivan Baocikd to 1610 mpdPAnpa pe 1o aktvoforodv
EMI, aAAd o€ avtiotpoon). H kaAwdimon mov ypnoomoteitan og éva suotnua RS-
485, Ba evepynoel emiong wg kepaia, Tov AapPavet ta averBounto onpata. Avtd to
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avemBounta onjpata Oo propodoay va SlusTPEPADGGOVV To ETOVUNTA, TPOKOADVTOG
o YEWPOTEPN TTEPIMTOOT, CQAAUATA dedoUEVDY. 1o ToV 110 AOY0 oL TO GTPLPTO
Cevyog amotpénet 1o axtivoforovv EMI, Ba peuvoet, eniong, o avembounta
anoteréopata tov Aappoavopévov EMI. Eneon ta 600 kohddwa eivor ToAd Kovid 1o
éva LLe To AAAO Kol oTPePTE LeTa&D Tovg, 0 AapPavopevog oe £va Kohadto 06puvfog,
Ba teiver va glvar o 1010¢ pe avTdv oV AapPdveTon 6To 0e0TEPO KOADO0. AVTOG O
TOmog Bopvpov, avapépetal wg common mode noise (00pvPog Kovig Aettovpyiag) .
Agdopévov 0t 01 RS-485 déktec oyedidlovtar yio vo Wylyvouv To, GUATO TOV Elvail
avtifeta o éva TPOg To GAAO, UTOPOVV EVKOAN VO aoppiyovv 10 BOpVPo, Tov eivar
Kowvdg Kot yuo o 000.

5. Xapaxtypiotikny cvvlety avriocraon tov Kaiwdoiov 6TPEPTOD
{evyovg

Avaroya e TNV YEOUETPIO TOV KAAMOIOV KOl T®V VAKOV TOV
YPNOUOTOOVVTOAL OTN LOVOGT], TO KAAMAI0 GTPEPTOV Levyous Ba Exel o
YOPOUKTNPLOTIKY GOVOETN avticTaon mov oyetileton pe avtd, N onoia dtevkpvileTon
ocvvnBwg and Tov Katackevaoth Tov. H mpodiaypaer] RS-485 cvotivetl (aArd dev
VILOYOPEVEL GUYKEKPLUEVA) , QLT 1] YOPAKTNPLOTIKY cOVOETN avtictaon va eivar 120
Ohm. H obotaon avtig g ovvbetng avtictaong, eivatl amapaitntn yio Tov
VIOAOYIGUO TOV EMTEIOV TAGEMS VIEPPOPTOGTS GTN YEPOTEPT TEPIMTOGT KOt
dtvetar otnv mpodiaypaer| tov RS-485. H wpodiaypagr| mbavadg dev vayopevet
vtV TV 60vBeT avtiotaon, xbpw eveléioc. Edv yio kdmolovg Adyoug, To KaAdolo
120 Ohm d6gv pmopéacet va xpnoipomoindel, cuVIcTTOL GTN XEPOTEPT TEPITTMOT
VIEPPOPTOONG (0 HEYIETOG OPBUOC TOUTADV KO SEKTMV TOV UITOPOLV VoL
YPNOLUOTONO0VV) KoL 6TN YEPOTEPT TEPIMTOOT KOWNG AEITOVPYING, TO EVPOC TACTC
va vroloyileTat ek VEOV, Yo v 6Lyovpevtel 0Tt T0 VIO oyedinoT cuoTNUa Oa
Aeltovpynoel.

5.1 Ap1Buoc otpeptirv {evymv ava moumo

Taopa mov Egovpe pa aicOnon yo tov THmo KoAwdiov Tov amorteital, 1
EPMTNOT| TOV TPOKVITEL ElvaL MG TTPOG TOL TOCA GTPEPTE (eVYN, pmopel Evag mopumog
va odnynoet. H ocvvroun andvinon eivar akpifac Eva. Av kot vd opiopéveg
oLvOTKeG, etvat dSuvatd amd oL GLGKELT] OTOGTOANG CNUAT®V Vo 001 yNBovv
TEPLocOTEPQ OO £vo oTPEPTA LeVYT, aVTO dev glvar N TpOBECT TN TPOSAYPAPTC.

5.2 Avrieraceis Ajéng

AOY® TOV VYNAOV CLYVOTHTOV KOL TOV GYETIKMOV ATOCTACEWDV, TPETEL VO
d00el  déovoa TPoGoYT, OTO OMOTEAEGLATA TNG YPOUUNG peTddoons. [Tapdia avtd,
pio AETTOUEPNS GLENTNON TOV OMOTEAECUATMOV Kol 01 KATAAANAES TEXVIKEG ANENG,
etvar yuo o koA épa amd to medio avthg ™S meptypapns. Exovrog avtd vroymny, ot
TEXVIKEG aVTEG B cuinTnBOLV v GuvTOUia TNV ATAOVGTEPT LOPPY| TOVS KO LLE TOV
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TPOTO OV ALTEG apopov To RS-485. Mo avtictaon ANéEne, etvar amAd pwo
avtiotaon, Tov Tornobeteitan oty dpn 1 akpeg evog kahwdiov. H tun avtnig g
avtiotaong, eivatl VLo WoVIKEG GVVONKEG 1 1010, e TN YOPAKTNPIOTIKY GVVOETN
avTIoTOGN TOV KOAW®Oiov.

PR[IFEHTEHMIHTIEIH LOGATION RT =2
LOCATION RT =2 TWISTED PAIR WITH CHARACTERISTIC IMPEDENCE 0FZg Ry =1205
By =12060 EXAMPLE: Ip=1200

Ot avtiotdoelg MiEng Tpénel va £0Tuv TNV 10100 TN HE TN YOPAKTNPLOTIKY GOVOET avtioTaon Tov oTpeTon (ebyous Kot Tpénet
va Tomo0etnO0VV GTIG OTOUAKPIOUEVESG AKPES TOV KOAMATIOV.

Otav n avtiotaon ANENG dev elval 1 10100 L TN XOPAKTNPIOTIKY] GOVOETN
avtioTaon TG KOAMII®wonc, Ba eLeavioTobV avTavaKAAoELS, 0ed0UEVOD OTL TO GO
TaE0EVEL HEGO 0TO KAAMO0. AvTtd diémeton amd v e€icwon (Rt-Zo)/(Zo+Rt), dmov
Zo givail n ovvletn avtiotaon Tov KaAwdiov kat Rt, n Ty g avtiotaong Aqéne. Av
KOl LEPIKEG AVTOVOKAGGELG OPEIAOVTAL OLVOTTOPEVKTON GTIC OVOYES TV KAAMITI®MV Kot
TOV OVTICTACE®V, Ol OPKETA LEYAAOL KO KOKOT GUVIVLAGHOT, Hmopohv va.
TPOKOAEGOVV OPKETA PEYAAEC OVTAVAKAAGELS KO VO ETPEPOLY GOAALATO GTO
dedopéva.

TWISTED PAIR GHARACTERISTIC IMPEDANCE =12052

S00iN0000000000E

| —
CASEd =5d8

DATA IH

TRANSMITTER
~ 50 FEET ~‘IEI] FEET CASE 2 =005
SIGHAL MEASURED
AT THI% POIMT
(DIFFERENTIALLY)
Tek 1L :rliq'dl i Pos: 1600ns cHi  Tek Tl Tig'd, M Pus: 180003 CHI

R EJ:H]"I'M .............. & .-"_..ﬁ'ﬁ'_l}ﬂE.I]]'fU'l.E ?i]i]i'"”ﬁ-i ................. A L

XPpNOYOTOIOVTOG TO KOKA®ULO TTOV TOPOVGLALETOL GTN KOPLPT], 1] KULOTOLOPPT GTa optoTepa Aponke pe éva MAX3485
odnyavtag éva 120 Ohm otpeptd (evyog, mov teppatilel pe 54 Ohm. H kxopotopopen oto de&id, ANednke pe 10 KOOSO oL
tepparifeton katdAnia pe 120 Ohm

"Eyovtag avtd vmoyny, etvar onuovtikd n avtictaon AENG, vo ToplacTtel pe
TN XOPOKTNPIOTIKY 60vOeT avtictaot, 660 10 duvatov tepiocotepo. H Béon twv
avtiotdoemv AMENG tvon eniong modd onpavtikn. Ot avtictdoelg AENG npénetl mhvta
va ToToHETOVVTAL GTIC ATOUAKPIGUEVES AKPES TOL KAAMIIOL.
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Koatd yeviko kovova, ot avtiotdoelg AENg tpénet va tomobetnBodv Kot 6Tig
00 ATOUAKPICUEVEG AKPES. AV KOl 0 KOTAAANAOG TEPUATIGLOC KO OTIG OV0 AKPES
etvat oamoAOTm¢ Kpioyn yio ta TeEPIocoTEPO GYEOIN GULOTNUATOV, UTOPEl Vo
VROGTNPLYTEL OTL O€ o LOVO E101KT| TEPIMTOON, OmoNTEITON Lol avTioTao ANENG.
Avtr n mepinton, epeovileTor o€ Eva GVGTNLA OOV VITAPYEL L0 VIO GLGKELT
OTOGTOANC ONUATWV, 1) 0100, BPICKETOL GTO OMOUOKPIOUEVO AKPO. XE VTNV TNV
nepintwon, etvor teptrtd vo torobe el avtictaon AENG 610 dKpo Tov KaAmodiov
OOV VTLAPYEL 1| CLGKELT] ATOGTOANG OTUAT®V, ETELDN TO OO ELVOL TPOOPIGUEVO VOl
ta&1devel ThvTa, LoKpLd amd oVTo TO AKPO.

5.3. Méyiotog aprBuos mounmv Kot 0EKTAV 6€ Eva OIKTVO

To amiovotepo diktvo RS-485, amotedeitar amd évav eviaio moumd kot Evav
eviaio O€KTN. Av kat ypoyLo o€ S1apopes epaproyEs, To RS-485 emtpémet kan
peyoALTEPN gVEMELD, LLE TO VO EMITPEYEL TOVG TOAAATAAGIOVG OEKTEG KOl TTOUTTOVC, GE
éva eviaio otpepto Cevyoc. O péyiotog empenodpevog apliuog, eEaptarorl and to
OG0 KAOE GLOKELT], VITEPPOPTAOVEL TO CLGTNHO. X VAV “10aVIKO KOGUO” , OAOL 0L
OEKTEG KO 01 ovevePYol Topmot, Ba £xovv amelpn cOVOET avTioTAOT Kol GE Kol
mepinTwon o€ B VLEPPOPTOCOVV TO GVGTNLO. XTOV TPOYHOTIKO KOGHO, QLT 1
nepintwon dev etvan epiktr). Kabe déktng mov cuvdéetal pe 10 dikTvo Kot OA0L ot
avevepyol moumoi, Oa mpocBécovv kdmoro poptio. ' va Bonbncet to oyediactn evidg
dktHov, T0 RS-485 vmoddyioe akpifig mOGEC GLGKEVES HTOPOVV VoL TPOSTEDOVV GE
éva 0lKTLO, ONUOVPYDOVTOG Hio LTOBETIKY povdda, amokaiovuevn "poptio povadog"
(unit load) . Okeg o1 cuoKeLEC TOL GLVOEoVTaL e Eva dikTvo RS-485, mpénet va
YOPAKTNPLGTOVV OGOV ALPOPE T TOAALATAAGIO 1] TOL LEPT TOV POPTIOV povadwv. O
HEY1GTOC 0plOUOC POPTIOV HOVAI®Y TOV ETTPENOVTOL O EVAL GTPEPTO LeVYOg
(vmoBétovtag éva KaTAAANAL TEPUATIGUEVE KOAMOLO LE L0 YOPOKTNPLOTIKY GOVOETN
avtiotaon 120 Ohm 1 mepiocdtepo) , eivon 32.

5.4 Oonynon oBovayv LCD uéow oracvvocon 12C

2V €papUoyn Lo £XOVUE TNV dSuvATOTNTA VO ELPAVICOVLE KOOl UnvOLOTOL
o€ pa 006vn LCD pe 6vo pévo onpoata, to SCL ko to SDA tov daviov 12C.
BéBaia ta vAkd £yovv Kamolo k66106, To Aoyiopikod ival oe pLoper| Tnyaiov
TPOYPAUUOTOS YPOUUEVO GE o TapoAlayn TG YA®ooog C TpOoCapUOGUEVIC OTIC
WuotepdTNTEG TOV HUKpOoeAeYKTAOV 8051. AE10mo1dVTOS OVTO TO TPOYPOLUO LEGO OO
T0 mEPIPAALoV TG YA®ooag C, Bo kaTapépvoupe Vo amelkoviCOVLE OTO10ONTTOTE
wvopa oty 086vn LCD ypnoponoidvtog v cvvdptnon Ied printf() . Oa
UTOpOVUE aKOU Vo, ELPaVICovUE aplBUoDE KIVITHG VTTOSIGTOANG KOl YEVIKOTEPOL
apBpovg peyarov peyébovug (Ilpocopsioon ynoeiov 7 tunudtov ).

H mlakéta €xel oxediaotel pe t€1010 Tpdmo OoTE Vo epyaleTon
TPOPOSOTOVEVN O umatapies. AveEapTNTmOG TOL TPOTOL TAPOYNG PEVLOTOC, M
KOTOVAA®ON TNG Umopel va petmBel onuavtikd p€ow tov Aoyiopkol 10 omoio eivon
o€ Béom va v GPNVEL ava TAGT GTLYUN ATOGLVOEOVTOS TV, TPOKTIKA, Ol TNV
ypouun Tov +5 V. Ze autr| TV KotdoTooT 1 KATUCKELT 0ToppoPd LOAIS LEPIKA HA.
H d1eb0vvon oy omoia avtamokpiveton | mAakéta kKabopileton pe v fondeta tpunv
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BpayvKLKA®TAP®V, YEYOVOS TTOV TIC EMLTPENEL VO, ATTOKTA LLEYPL OKTD SLOPOPETIKES
mOavEg TYEC. AV AdPete v’ OYv OTL TO PACIKO OAOKANPOUEVO TG KOTOGKELTG
(PCF8574) dwatifetan og 500 SopOopeTIKES TAPUAAAYES TTOV EXOVV OLOLPOPETIKES
Bacuéc d1evbiveelc, Tote givan duvatdv mive oto diavio 12C va cuvdebovv mgc kot
deKaEEL OapopeTikég TAakETEG 00ovav. Evaddaxtikd pmopovpe va
YPNOLUOTOU|COVLLE TNV TAOKETO GOV LOVASN TAPAAANANG £10000V / €£6O0V pE TNV
BonBeia tng omoiag Oa pmopovLe, Yo Tapdostypa, va d1oyelptlOpacTe TANKTPOAOYLO
3 X 4 1 8 nhekTpovoovG.

5.5 Hapaiinin Ovpa 8 yneiwv

H o0vdeon g mAaKETAG LOG e OTOLOONTOTE GAAT TAUKETA LUKPOEAEYKTN
emrtuyydveral pe v Pondeta g SUTANG GEPAS aKidwV TOov PLAoEEVEiTAL KATA LUNKOG
™G HEYOADTEPNC TAEVPAG TNGC. MEC® TOV 0KIOMV LETOPEPOVTOL T OTTOPAITN T
onpata tov dtvAov 12C ov pe v 6epd ToVg KAVoLV TPAEN TV ETKOVAOVIO, TOL
MSC 1210 pe 10 ohokAnpopévo petatporng PCF8574. H dievbuvon tov PCF8574.
kaBopiletan pe v Bondeta Twv PpoyLKLKAOTNPOV TOL OVAPEPALLE TopaTive. To
Aoyiopko mov Exet ypagtel yio tov MSC 1210 to fAémer ot dekadikn Béon 66. H
006vn umopet va givor omoladnmote aApopifpikov tHmov apket va Baciletal otov
HD44780 ¢ Hitachi (] kémotov copfatd i avtov). H didrtaén tov akidwv oe OAEG
T1G 000veg avTng TS Katnyopiag eivar Tig Tepiocdtepeg opég M 101a. [Ipocoyn dpwmg
N 0éon TV akidwv Tpopodoaciag Twv LED onicbiov pmticpov givor cuvibmg
drpopetikn. [Ipotod Tomobetcovpe T S1kn pog 000vn v otV TAAKETO TPETEL
va €govpe evuepmBel Yoo v Béom TV Tapamdve akidmv Kot EVOEYOUEVMS VA
EYOVLLE KAVEL TIG OMAPOITNTEG TPOTOTOMGELS. 1€ YEVIKEG YPOUUES, 1| TAUKETO £XEL
oyxedrnotel va 0éyetar 006vec LCD 1oV 1e660pwV YPAUU®V e EIKOGT YOPAKTIPES OVA
ypapu. Mropet Opmg va cuvepyaotel e£160v KaAd Kot pe GAAEG LKPOTEP®V
dvvatottev. To uévo dvcolpecto mov pmopet va cuuPet pe po pikpotepn o06vn Ba
elvai 1 epedvion povo TG TPMOTNG YPOUUNG TOL amewkoviLopevou kepévov. Kot avtod
oumg dlopbaveton gvkora pe o EEvmvn emépPaocmn oto Aoyiopko. H id1a 006vn
OTEPEMVETOL TAV® GTNV TAAKETO KOl G€ KATTO0, amdoTooT an’ avtiv. H
OTOKOTACTOOT) TMV ATAPAITNTOV NAEKTPIKMOV GLUVOEGEMVY EMTVYYAVETOL LLE TV
BonBela pkp®dV KOPUATIOV KOA®SIOV. ATO AEITOVPYIKN ATTOWYT TOPO, CNUELDVOVE
Vv mapovacia tov Tpaviictop T2. Me v Bonbeta tov 1 006vn TibeTan KupLoAeKTIKA
eKTOC Agttovpyiog, apod HECH AVTOV SOKOTTETAL 1] TAGT TPpoPodoaciog tng. Extog and
Vv €£01KoVOUN T PEOLOTOG TTOV EMTLYYAVETOL LLE OVTO TOV TPOTO, EXOVLE KOl VAL
KO KOAO: 0 ELEYKTNG TNG 006VNG eKKIVEL TAVTA OO TV 0PYN TO EVIOULEVUEVO
TPOYpOULO TOV KAOE popd Tov emavatpopodoteital. H emavekkivnon tov
ATOJEIKVUETOL TTOAAES POPEG XPNOUT, 101G OTav emavakabopilovie To TEPLEXOUEVO
NG E0MTEPIKNG YEVVITPLAG YapakTp®v. H 006vn emkovovidv pe 1o PCF péocw
TEGGAPOV YPOUUDV dedopévav. [a tov Eleyyo g 000vng pécm Aoyiopkol eivo
dvvatdv va ypnoipomondei o petaylmttiomg e YAdosag ANCI C uC51.Z¢ ke
pio amod tig 000veg LCD mov katd péyioto cvvdéoviar oto diowio [12C propodv va
0p1LoTOVV 01 HOPPES MG KOl 8 SOPOPETIKAOV XapaKTP®V. To TPOYPALO 03N YOS TOVS
a&lomotel yio TV amewovVIon oplOUNTIKAOV XOpOKTHP®V EXTA TUNUATOV PEYEAOV
pey€Bovg oto kaTm deE10 péEPog g 006vNg. Emeppaivovtog oto id10 mpodypappa
LTTOPOVLLE VO TPOGOPUOGOVE DOTE VAL OVTOTOKPIVETOL GTIC OVAYKES TNG OTKNG LLOG
EPAPUOYNG.
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To Aoyiopikd mov €xel YpagTel yio TV VTOGTAPIEN TG KATAGKELNG givat
TAPOG 1EPUPYNUEVO ATTOTELOVIEVO OO TPia EMITESN. XTO LYNAOTEPO Omd OALL
CLVOVTALLE TN SIGVLVOEST TNG EPAPLOYNG LE TO ¥pNotn. To apéowg emduevo amoteel
pa evoldpeot Pabuidoa mov petapépel atov 00Myo (xaunAotepo eninedo ) Tov
YOPOKTNPES TOL BELEL va eppavicel o ypriotng. O 0dnyodg ivar vrevBvvog yio TV
emKOVoVia e TNV 000vn glte Le 0e00UEVA EVPOVG TEGGAPM®YV £ite pe dedopéEval
€0POVG OKTM OLASIKMOV YNOimV.

O1 Kup10TEPES SLOOECLES GLVOPTNGELS Etvar o1 EENG :

Icd init()
Apykonotel Tnv 006vn kot kaBopilel To TUNUATO TOV YOPUKTPOV HEYEAOD
peyébove. Av i ddikacio amodetyfel emttuyng emotpépet Tov yopoktmpa ‘0.

Icd printf()

Kéver akpipaog ta id1a mov kavet kot 1 printf(), pé6vo mov tdpa 0 amodEkTNg
TV 0gdopévey etvar n 086vn LCD. H 1y mov emiotpépel 1 cuvaptnorn GUUTInTEL pe
10 TAN00G TV YOPAKTHP®V TOV {NTNONKE VO OMEIKOVIGTOVV.

Icd_putte()
Amekovilel éva Lovo YopoaKTpa.

Icd Icd cgchars()
Avtiypaoeet éva pmhox 64 bytes amd v Lviun YopoKTp®V TS epapuoyns. H
VAN 00T OTOTEAEL LEPOG TNG UVIUNG TIPOYPAULOTOS TOV LKPOEAEYKTT).

Icd d2 printf()
‘13100 pe v printf() poévo mov 6Aot ot apBpoi eppaviCovror pe peydro
péyebog.

INuavtikog givat o ypoviopog g mAakétac. o v KaAdtepn dvvarn
a&lomoinon tov davrov 12C givon amapaitnto 0 HETAYAMTTIGTNS va Yvopilel TNV
ToOTNTO TOV piKpoereykTn. H evnuépmon avtr| emtuyydveton pe v fondeta g
otafepac CPU_NSEC, péowm g omolag Onidvetot o evepyds xpovogs (€ nsec) mov
OTOLTEITON Y10l TV EKTEAECT] OGS TUTKNG EVTOANG TOV HiKpoeAeyKTN. Tig
TEPLOCOTEPEG POPES O YPOVOS AVTOG EKPPALEL TO LEGO XPOVO EKTEAECNG TV EVIOADV
TOL VIOAOY1GTIKOV cvotNHaToc. O pukpoeheyktig PCF8574 amotekel £va Tuomikd
KOKAOUO LLETATPOTNG TV GEPLOKAOV O£dOUEVOV TTOL peTapépet 0 diawiog [12C oe
TopAAANAN okTayT @l Lopen Kot avTioTpoems. To PCF8574 drabétel oktd
apeidpopes akideg oTig omoieg avadekvoovtot byte dedopévev. Amd NAEKTPIKN
dmoym £xovv Ta 1010 YOPOKTINPICTIKA LE EKEIVO TOV aKIO®V TOL dNUOPIA0DG
ukpoeieyktn 8051. Otav epydlovrat cav ££odot yapaxtnpilovior cav avorytig
KPOMNG, £XOVTOS OVTICTAGELS TPOGOECTC LEYOANG TIUNG, EVO Yia Vo OlaBactodv, OTav
gpyalovion cav €i60d01, Tpénel TpdTa Vo £xovv gyypagel pe Aoywo ‘1°. I'a v
dtevBuvolodotnon twv PCF8574 ypnoyomotovvtot ot axidoeg A0, Al ko A2.
Epappolovrtag oe avtég OAeg TIC mBovEG AOYIKES KATAGTAGELS, KOTAPEPVOLLLE VOl
OLVOECOVLE GTOV 1010 dlawAo Pt Kol OKTA 1o oAoKANppEVa. AV TAAL TO
{nrovpevo givan 1 cHvdeon TePLoGOTEPOV, TOTE Bupilovpe TS VILAPYEL Lo
mopaAdayr] Tov oAokAnpouévov, n PCF8574A, n| omola yapaxktnpiletor amd
dpopeTikn Pacikn devbuvon. E1ot 10 cuvolikd TAnB0og TV mapdAinionv Bupdv
ayyiCet tig dekaéél. To PCF8574 pmopet va ypnotporombei oe mAnbmpa epappoydv
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petald Tov onoimv Egxwpilovv eKEIVEG TOL OLPOPOVV GTNV 0ONYNOT NAEKTPOVOL®V 1
™ odpwon tAnktpoAoyiwv. ['a v dtevbuveioddtnon tov PCF8574 apxel va otaiel
0€ OVTO M TOPOUKATO AEEN :

0 1 0 0 A2 Al A0 0

eV Yo v otevbuvelodotnon tov PCF8574A

0 1 1 1 A2 Al A0 0

H xatdotaon tov ynoeiov aviictoyet pe ekeivn Tov akidmv tov

oAoKkANpouévoy Tov BELovpE va Tpoomeldsovpe ( 0 yia to dvvopkd e yne, 1 yia
TV Téom TPoPodoaciag ).
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void main(void) {
uint res;

uchar i;

uchar socket;
xdata uchar *pc;
int temp100;

init_msc1210();
puts("*** www . FLEXGATE.com TCP/IP" DATE "," TIME " *¥*");

/I A HTTP-Server with only passive sockets requires only an IP address
COMPOSE_IP(my_ip,195,251,122,35);

if(Init_net()) puts("<NET FAILURE>"); // Init Variables, Counter, ...

printf("My MAC: %02x:%02x:%02x:%02x:%02x:%02x\n",

my_mac[0],my mac[l],my mac[2],my_mac[3],my_mac[4],my_mac[5]);

printf("My IP: %u.%u.%u.%u\n",my_ip.bytes[0],my_ip.bytes[1],my_ip.bytes[2],my_ip.bytes[3]);

puts("*** MINI-WEBSERVER - Elektor's EImFlex ***");
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// Enable ALL (or less) Sockets as General Server HTTP at port 80
for(i=0;i<MAX_SOCK;i++) SOCKET SETUP(i,SOCKET TCP,80,FLAG PASSIVE OPEN);

// Initialise A/D at last...
set_adval bip(0x78,EVREF|EBUF|VREFH|GAIN_8); // Vref on 2.5V, Buff on, BOD off, PGA 1

/I * Now Net is ready to start *
for(;;){

// ENOUGH TIME IN THIS LOOP FOR OTHER JOBS...
WDSERV(); // Serve Watchdog about every 3 seconds! (see elmet.h)

res=poll_webserver();

if((res&0xFF00) ==EVENT_HTTP_REQUEST){
socket=(uchar)res;

pc=webpage name(); / get name of requested page
printf("Request '%s"\n",pc); // Show requested page (enable for Debug)

switch(*pc){
case 'r":
id_num++; // Increment ID
sprintf(id,"%u",id_num);
for(;;){ // Reply-Page: Parse Arguments
i=url_getarg no();
if(!i) break;
pe=url_getarg_str();

printf("Arg A%u: '%s"\n",i,pc); // Opt. Show Args... (Enable for Debug)

switch(i){

case 1:
rtc_time.hr=(uchar)atoi(pc);
break;

case 2:
rtc_time.min=(uchar)atoi(pc);
break;

case 3:
rtc_time.sec=(uchar)atoi(pc);
set_rtc_time();

break;

case 4: // Hidden Argument comes first...
LED3=1; // OFF

LED4=1; // OFF

1s3[0]=0; // Empty String
1s4[0]=0; // Empty String

break;
case 5:
1s3[0]='d"; //'d' gives checked
LED3=0; // ON
break;
case 6:
1s4[0]='d"; //'d' gives checked
LED4=0; // ON
break;
}
// ignore other Args...
}
webpage bind(socket,reply);
break;
case 's"

sprintf(id,"%u",id_num);
get_rtc_time();
sprintf(hr,"%02u"rtc_time.hr);
sprintf(min,"%02u",rtc_time.min);
sprintf(sec,"%02u",rtc_time.sec);
webpage bind(socket,set);

break;

case 't":
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sprintf(id,"%u",id_num);

get rtc_time();
sprintf(ctime,"%02u:%02u:%02u",rtc_time.hr,rtc_time.min,rtc_time.sec);
temp100=get_temp();
sprintf(t_deg,"%d.%02u",temp100/100,((uint)temp100)%100);
if(temp100<1000) temp100=1000;

else if(temp100>3499) temp100=3499;
sprintf(t_wid,"%u",(temp100-1000)/5); // 0..500: Full-Scale

webpage bind(socket,t disp);

break;

default:
sprintf(hits,"%u",++hits_num);
sprintf(id,"%u",id_num);
webpage bind(socket,home);

}

Velse if(res==EVENT _SOCKET IDLETIMER){
RED LED/=1; // #** BLINK LED ***

}

} /1 for(;s)
H

// EOF

v’ Elmet.c

#include <stdio.h>
#include <irq52.h>

#include <REG1210.H> // SFR
#include <ROM1210.H> // ROM Routines

fasm
.include <REG1210.DEF> // SFR for ASM

#endasm

#include "utility.h" // Utility functions for accessing the A/D
#include "elmet.h" // special ELMET routines and constants

static near long sample; // ad-value-bypass, valid if semaphore is lit
static near UTIME cnt_time={0,0,0}; // System Timer
near UTIME rtc_time; // Global Variable

/l#define AD_FILTS // if defined, Summation is used instead of direct samples!

#define ONEMS 11059 // XTAL-1 ms
#define DECIMATION (uint)1440 // 720: 20 Hz data rate (max. 2047)
#define RCAP2 65500 // T2: 9600 Bd

[/***** Set sepecial configuration registers HCRO/1 ***%**

f#asm

.segment _hcr,org $807E

.de.b $FC, $FF ; HCR1,HCRO ; Allow external Memory Access (required for LAN)
#endasm

/**************************************************************************
* set_adval_bip(): Set MUX, Buffers etc.. and init a self calibration.

* Bipolar mode must be set! Note: After self-calibration and/or MUX-channel

* change the first * n Samples must be discarded.

* Retrieve the values with

*if AD_FILTS is defined, the summation register will be used to

* average 8 samples
e R R s RS R SR RS R SR R R KRR R KRR R SR SR R SR K R KR KR SR SR RS R SR R R sk sk R s R sk R sk koK /

void set_adval bip(unsigned char chan, unsigned char amode){
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#ifdef AD_FILT8

SSCON=0;

SSCON=0xdb;

#endif

ADCONO=amode;

ADMUX=chan; // Set new MUX

ADCONI1 = 0x31; // bipolar, self calibration, offset, gain, sinc3

}

Viakakabobobobobabobobobabababalabab b bbbl bbb bbbkl babobabababababab bbb bbb bbb bbbl bbbl b b

* get_adval_bip(): Get one sample
**************************************************************************/
long get_adval bip(void){

unsigned long res;

EAI=0; // Disable Auxiliary IRQ

res=sample;

EAI=1; //Re-Enable Auxiliary IRQ

return res;

}

[ sk R Rk R RS R R SRR R SRR Rk Rk

* get rtc_time(): Copy static (IRQ maintained) time to user-variable

* The structure is copied by components (although uC/51 allows structure
* copy (like rtc_time=cnt_time) but for small structures this is faster:
**************************************************************************/
void get_rtc_time(void){

EAI=0; // Disable Auxiliary IRQ

rtc_time.hr=cnt_time.hr; / Copy components
rtc_time.min=cnt_time.min;

rtc_time.sec=cnt_time.sec;

EAI=1; //Re-Enable Auxiliary IRQ

¥

/**************************************************************************

* set_rtc_time(): Copy user-time to static (IRQ maintained) time.

* user_s time is verified, on success return 0, else time will not be set.
**************************************************************************/
uchar set_rtc_time(void){

if(rtc_time.hr>23 || rtc_time.min>59 || rtc_time.sec>59) return 1; // FAIL

EAI=0; // Disable Auxiliary IRQ
cnt_time.hr=rtc_time.hr; // Copy components
cnt_time.min=rtc_time.min;
cnt_time.sec=rtc_time.sec;

EAI=1; //Re-Enable Auxiliary IRQ

return 0; // OK

}

// We don't want to have debug info in the interrupt, additionaly only bank 0 is allowed
#pragma option -g0 cpu5S1 -b0

// Install a vector to the function for Timer 0
IRQ_VECTOR(aux_irq,0x33) // uC/51 special: Bind IRQ to function

[ s sk stk st sk sk ke ke ok o sk sk s sk sk ok stk st stk sk s ok sk sk s sk stk sk stk stk sk sk sk sk sk kol stk sk stk sokoskok sk skok ok

* JRQ: Auxiliary interrupt: A/D-Conversion and Timer
*

*If the MACRO AD_FILTS is defined, the MSC's 8-Sample-Average-Hardware
* Filter will be used. Thus giving an even better analog resolution...
***********************************************************************/
void aux_irq(void) interrupt{
#ifdef AD_FILTS8

if(AIE & 64){ // Check ESUM

sample=summer(); // get averaged analog value

SSCON=0; // Setup new average

SSCON=0xdb;

}
felse

if(AIE & 32){ // Check EADC-Bit

sample=bipolar(); // get analog value directly

#endif
if(AIE & 128){ // Check ESEC-Bit
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#asm
mov A,SECINT // A dummy read of the SECINT clears the Interrupt
#endasm
if(++ent_time.sec==60){ // Force Dummy read of SECINT...
cnt_time.sec=0;
if(++cnt_time.min==60){
cnt_time.min=0;
if(++cnt_time.hr==24){
cnt_time.hr=0;
}
}
}
}

AI=0; // Clear Aux INT (Bit in EICON)
}

#pragma option -g cpu51 -b0- / Restore debug info level to default and enable temporaries

K s sk sk stk st stk sk ke ke ke s ok sk sk s sk sk stk sk stk stk sk sk sk sk skt sk stk stk sk stk s sk sk sk sk sk sk skok sk sk kol skokokok

* Because the Adr. Space 0..$7FFF is decoded for the CS8900A,

* the internal XRAM of the CPU must be mapped to >$8000 prior to

* the C startup()-function (startup() expects the RAM to be found at the

* 'correct' location, for initialisation)
**********************************************************************/
#asm

.segment ___ startup_first

.export __startup_first

.export STARTUP_FIRST ; This two lines generate a global linker definition
STARTUP_FIRST=1 ; if anything <>0, _startup() will the users call __startup_first()
_ startup_first: ; as first action (see 'lib\lib_c\startup.c').

mov MCON,#1 ; Map RAM to $8400

ret

#endasm

/***********************************************************************

* init_msc1210(): Initialize CPU 11.0592 MHz
***********************************************************************/
void init_msc1210(void){

T2CON = 0x34; // T2 as baudrate generator

RCAP2H = (RCAP2>>R);

RCAP2L = (RCAP2&255);

SCON =0x50; // Async mode 1, 8-bit UART, enable rcvr, TI=0, RI=0

MSECH=(ONEMS>>8); // Milisecond register
MSECL=(ONEMS&255);
HMSEC=99; // 100 Milisecondregister

#ifdef USE_WD // Defined from extern (see elm_flex.h)
PDCON &= ~0x04; // WD ON

WDTCON=0x80; / WD-Enable

WDTCON=0x00;

WDSERV(); // initial serve Watchdog

#endif

/I A/D-Converter

PDCON &= 0x0f7; //ADC-ON

ACLK =11; //ACLK=11.0592MHz/(11+1)=0.9216MHz
ADCON3=(DECIMATION>>8);

ADCON2=(DECIMATION&255); // AD-Speed

ADCONO = EVREFIEBUF|GAIN 1; // Vrefon 1.25V, Buff on, BOD off, PGA 1

// Sec Timer
PDCON &= 0x0fD; // System Timer ON
SECINT=9|128; // Load immediatelly 1/sec

// IRQ enable (Dont't OR the AIE, else unwanted IRQs may be enabled!)
#ifdef AD_FILT8

AIE=0x80+0x40; // Enable SEC_INT(0x80), SUMMER_INT (0x40);
felse

AIE=0x80+0x20; // Enable A/D_INT(0x20), SEC_INT(0x80);

#endif

EAI=1; // Enable Auxiliary IRQ
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// Fast XRAM
CKCON=0; //NO Stretch of XRAM Access...

}
// EOF

v’ Utility.S51
.include <reg1210.def>

.export _unipolar, bipolar, summer

.segment __unipolar

; unsigned long unipolar(void)

; return the 3 byte adres to R4567 (MSB~LSB)
; unsigned long int with R4=0 (from ADC-Register, if ready)
_unipolar:

mov a,AlE

jnb ACC.5, unipolar

mov r4,#0

mov r5,ADRESH

mov 16,ADRESM

mov r7,ADRESL

ret

.segment __bipolar

; signed long bipolar(void)

; return the 3 byte adres to R4567 (MSB~LSB)
; return signed long int with sign extendsion on R4 (from ADC-Register, if ready)
_bipolar:

mov a,AlE

jnb ACC.5,_bipolar

mov 14,#0

mov a,ADRESH

mov 15,a

mov r6,ADRESM

mov r7,ADRESL

jnb ACC.7,positive

mov r4,#0ffh

positive:

ret

.segment __summer

; signed long summer(void);
; return the 4 byte summation registers to R4567 (MSB~LSB) (from summation register)
_summer:

mov a,AlE

jnb ACC.6, summer

mov r4,SUMR3

mov r5,SUMR2

mov 16,SUMR1

mov r7,SUMRO

ret

.end

v web_serv.c

#include <stdio.h>
#include <string.h>

#include <reg535.h>

#include "net.h" // Basic network handling (public)
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#include "web_serv.h" // Webserver

// This is the Default Message. Using code 200 displays OUR page, whereas 404 may display a Browser's message...
code uchar html_notfound[] = {

"HTTP/1.0 200 OK\r\n"

"Content-Type: text/html\r\n"

"Connection: close\r\n"

"\r\n"

"<html><head><title>FlexGate</title></head>"

"<body text=\"#0000FF\" bgcolor=\"#FFFF80\" link=\"#FF0000\">"
"FlexGate - Page not found"

"</body></htmI>\r\n"

3

// Here the HTTP state machine is managed
HTTP_INFO http_infol MAX_SOCK];

xdata uchar *web_args; // static internal variable, points to start of first argument

uchar csock=0xFF; // static internal variable, Current-Socket Index if !0xFF

Rk sk sk sk sk ko sk stk sk sk kR sk R skt Rk sk stk sk Rk sk sk ok sk ok sk sk sk Rk sk sk sk sk sk ksl sk R stk sk R ok ok ok

* uint gendyn_data(xdata HTTP_INFO *pinfo, xdata uchar *pbuf)
B3

* Fill given buffer with dynamic data, return size (max MAX_TX)
**********************************************************************************/
uint gendyn_html(xdata HTTP_INFO *pinfo, xdata uchar *pbuf){

uint leftos; // Left to send or process

uint cnt; // No. of data to send

uint rlen;

xdata uchar *dsrc;

code uchar *psrc; // Source is in pinfo
uchar df;
uchar c;

psrc=pinfo->pweb;
leftos=pinfo->weblen;
df=pinfo->dyna_flag;

cnt=0;

while(leftos){

c=*psrc;

psrct++;

leftos--;

if(df && c==255){ // Dynamic Sentinel

dsrc= (xdata uchar*)(*(code uint*)psrc);
rlen=0;
while(*dsrc++) rlent+; // Calc. Stringlen of variable

if(rlen>MAX_TX) rlen=MAX_TX; // Clip too long variables to max. segment size

if(rlen+cnt>MAX_TX){ // Current data + Variable: Too much!
psre--; // Wind back HTML-Template and

leftos++; // use a new segment...

break; // Exit for now

}

dsrc= (xdata uchar*)(*(code uint*)psrc);
psrc+=2; // Eat Address from Template
leftos-=2;

// Insert Var. string in HTML
while(rlen--) {

c=*dsrc++;

*pbuf=c;

pbuf++;

cnt++;

}

telse
*pbuf=c;
pbuf++;
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cnt++;

}

if(cnt==MAX_TX) break; // Buffer full
}

pinfo->pweb=psrc;
pinfo->weblen=leftos;

return cnt;

}

/**********************************************************************************
* poll_webserver()
**********************************************************************************/
uint poll_webserver(void){

uint res;

uint i;

uchar uci,c;

uchar sock,state;

xdata HTTP_INFO *pinfo;

uint sendlen; // Temp. Len
xdata uchar *pbuf; // Temp. Buffer

res=poll_net();

/I First check if a socket is pending
if(!res && csock!=0xFF && http_info[csock].html state==3 && !notready socket tcp(csock,RDY 4 TX)){
// Patch EVENT
ressEVENT_TCP_DATARECEIVED+csock;
rev_len=0;
csock=0xFF;
Jelse if(res==EVENT_SOCKET_IDLETIMER){
for(uci=0;uci<MAX_SOCK;uci++){
if(http_info[uci].html_state>=3 && !notready_socket_tcp(uci,RDY_4 TX)){
// Patch EVENT (simulate a received 0-size segment)
res=EVENT_TCP_DATARECEIVED+uci;
rev_len=0;

}

}
)

// Received a TCP_EVENT. Could indicate received data or a closure of the TCP socket
if(res>=0xF000){
sock=(uchar)res; // isolate socket index

// Only process HTTP-Sockets!
if(uc_socket[sock].local port!=80) return res;

pinfo=&http_info[sock]; / Pointer to HTTP_INFO for the current socket
state=pinfo->html_state;

// ¥** RECEIVED DATA ***
if((res&0xFF00)==EVENT_TCP_DATARECEIVED){
#if 0 // Disabled (enable only for debugging)
// Show request...
for(i=0;i<rcv_len;i++){
c=rcv_bufli];
if(c=="\r") putsl("<CR>");
else if(c=="\n') puts("<LF>");
else putchar(c);

}
#endif
res=0; // This is our new return EVENT (default: nothing)
// Parse request
for(i=0;i<rcv_len;i++){
c=rcv_bufli];

switch(state) {

case 0:

if(c=='G' && i==0){ // Assume a GET
state=1;
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// Emit a HTTP-Request
ressEVENT _HTTP_REQUEST+sock;

// Set Default Reply to NotFound
pinfo->pweb=html_notfound;

pinfo->weblen=sizeof(html notfound);

pinfo->dyna_flag=1; / With interpretation! (because HTML)

}
break;
case 1: // Wait for a EOL after chars were found
if(c=="n") state=2;
break;
case 2: // Rec. new line, CR LF marks end of HTTP_Request
if(c=="\n") {
state=3; // CR LF: End of Request
telse {
if(c!="\") state=1; // ignore all visible chars
}
} // switch
} // for

// Inform User about page request

if(res) {

pinfo->html_state=state; // Keep state

return res; // And return (0 or REQUEST) to the user

}

/I Try to send data for states 3 and 4
if(state>=3){
if(!notready_socket_tcp(sock,RDY 4 TX)){
state=3;
if(pinfo->weblen){ // There is still something to send
pbuf=allocate_tx_buf{(); // Allocate a buffer
sendlen=gendyn_html(pinfo,pbuf); // Fill Buffer
send_socket_tcp(sock, pbuf, sendlen); // Send buffer (safe, beacuse notready()-checked already)
csock=sock; / Could send something, retry soon!
}else{ // Manually close only dynamic Pages...
state=4; // Waiting for close could block other transfers
if(!notready_socket tcp(sock,RDY_4 CLOSE)){
state=0;
close_socket tcp(sock);
1
5

}

telse{ // Inotready
state=4; // Mark socket as pending, try in 500 msec again

}

pinfo->html_state=state; // Keep state
return 0; // Ignore Webserver maintained events

}else if(res>=0xF800){ // all Events >=0xF800 close TCP Connections.
pinfo->html_state=0; // ALL other TCP_EVENTS close the socket (ensured by design)
return 0; // Ignore this Event, socket is maintained by webserver
}
¥
return res;

}

/**********************************************************************************

* webpage name(): Return the Name of the requested page.
*

* Attention: Maybe called only ONCE, because terminates URL-String
**********************************************************************************/
xdata uchar * webpage name(void){
uchar c;
xdata uchar *pc=rcv_buf+5; // Kill GET slash (5 chars)
web_args=0; // Assume NO Arguments
rcv_buffMAX RX-1]=0; // Prevent Buffer overread
for(;;){
c=*pc;
if(c=="") {
web_args=pc+1;

63



break;

telse if(c<='") break;
pett;
}
*pe=0;
return rev_buf+5;

}

/**********************************************************************************

* uchar url_getarg_no(void)
sk
* Will return the index No of an argument or 0 for none. The Value of an argument
* can be retrieved with url_getarg_str();
* All Arguments must be named A1 - A255 or al-a255
**********************************************************************************/
uchar url_getarg no(void){
uchar ano;
uchar c;
if('web_args) return 0;
c=*web_args++;
if(c!="a' && c!='A") return 0; // No Arg found!
ano=0;
for(;;){
c=(*web_args++)-'0";
if(c>9) break;
ano*=10;
ano+=c;

if(c!= ("='-'0") return 0; // Format error
return ano;

}
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* xdata uchar url_getarg_str(void)
*

* Will return the value of the last identified argument
**********************************************************************************/
xdata uchar *url_getarg_str(void){

xdata uchar *ret;

uchar c;

ret=web_args;

for(;;){

c=*web_args;

if(c=='&" || c<="") break;

web_args++; // Read over

)

*web_args=0; // Terminate string for this argument
web_args++; // and set to next Arg.

return ret;

}

/**********************************************************************************
* webpage bind(uchar socket, code unsigned char *pd)

* This will bind a webpage to a given socket, after a HTTP-Request was received

* for this page.
**********************************************************************************/
void webpage bind(uchar sock, code unsigned char *pd){

xdata HTTP_INFO *pinfo;

pinfo=&http_info[sock]; / Pointer to HTTP_INFO for the current socket

pinfo->weblen=*((code uint*)pd);
pd+=2;

pinfo->dyna_flag=*pd++;
pinfo->pweb=pd;

}

// EOF

v" Netutil.c
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#include <stdio.h>
#include <reg535.h>

#include "cs8900.h" // Utilities
#include "netutil.h" // Utilities
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* uchar net_match _ulong(unsigned long m)

&

* function, that returns 0 only if the nrext read word from the Ethernet matches

* matches a fixed one
**********************************************************************************/
uchar net_match_ulong(unsigned long m){

if(Read_Frame long 8900()!=m) return 1;

return 0; // MATCH!

[k R Rk SRR SRR RSk R R R R Rk R

* uchar net_match_uint(uint m){

sk

* function, that returns 0 only if the next read long from the Ethernet matches

* matches a fixed one
**********************************************************************************/
uchar net_match_uint(uint m){

if(Read_Frame word_8900()!=m) return 1;

return 0; / MATCH!

}
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* unsigned int ip_check(xdata uchar* ps, uint len);

* unsigned int ip_check more(xdata uchar* ps, uint len, uint old_cs);

b3

* Calculate an IP Checksum of Xram Block Block ,

* Used Assembler: This is really FAST!

*ip_check more: Takes a given CS and adds some more bytes. This is necessary
* for TCP-segments (and optional UDP to0o), if data are not in a continous block...
*ip_check more is only allowed if previously an even number of bytes was read...
**********************************************************************************/
#asm

.segment __ip_check

.export _ip_check, _ip_check more
_ip_check: ; Adr: R6:R7, len: R4:RS, tmp: B

clr A ; R6:7 working reg. (delayed in R2:3)

mov R2,A

mov R3,A

_ip_check more: ; Adr: R6:R7, len: R4:RS, tmp: B, old_cs in R2:R3
mov DPL,R7

mov DPH,R6

mov R6,2 ; CS Working register, copy from R2
mov R7,3 ; R3

mov B.#0 ;

mov A,R4 ; omit 0 words len

orl A,RS

jz 7csx

mov A,R5 ; prepare to use 2 djnz
jz Zcsl

inc R4

?csl: movx A,@DPTR

inc DPTR

jnb B.0,?csh

add A,R7

mov R7,A

jnc 2¢cs2

inc R6

mov A,R6

jnz 2cs2

inc R7

sjmp ?cs2

2c¢sh: add A,R6

mov R6,A

jnec ?cs2

inc R7

mov A,R7

jnz ?cs2
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inc R6
2¢s2:inc B
djnz RS5,?cs1
djnz R4,7cs1
?2csx:

ret

#endasm

/**********************************************************************************

* void xram_fast copy(xdata uchar* src,xdata uchar* dest,uint size);
*

* Copy size data in XRAM
**********************************************************************************/
void xram_fast copy(xdata uchar* src,xdata uchar* dest,uint size);
#asm

.segment __ xram_fast_copy
.export _xram_fast_copy
_xram_fast copy:

; src in R6/R7

; dest in R4/R5

; len in R2/R3

mov A,R3 ; prepare to use 2 djnz
jz Mxfel

inc R2

?xfcl: ; get from source byte
mov DPL,R7

mov DPH,R6

movx A,@DPTR

inc DPTR

mov R7,DPL

mov R6,DPH

; write to dest byte

mov DPL,R5

mov DPH,R4

movx @DPTR,A

inc DPTR

mov R5,DPL

mov R4,DPH

; loop

djnz R3,?xfcl

djnz R2,?xfcl

ret
#endasm

// END

v' Net.c

#include <stdio.h>
#include <string.h>

#include <reg535.h>

#include <irq52.h>

#include "cs8900.h" // CS8900 Register Definitions
#include "net.h" // Basic network handling (public)
#include "netutil.h" // Toolbox

/**********************************************************************************

* Private structs
**********************************************************************************/
typedef struct{

uint vhl_service; // 0x45xx-0x4Fxx
uint len;

uint ident;

uint frags;

uchar ttl;

uchar pcol;

uint checksum;

IP_ADR sip;
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IP_ADR dip;
} IP_HDR;
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* Private Definitions (not in net.h)
**********************************************************************************/
#ifdef FLEXGATE

#define TIMER_FRQ 28 // (exactly 28.125 @ 22.1184 MHz) Timer Frequency in Hz (<512!)

#endif

#ifdef ELMET
#define TIMER_FRQ 14 // (exactly 14.0625 @ 11.0592 MHz) Timer Frequency in Hz (<512!)
#endif

JrxssrwskrRRk TOP Soecket states ** %% sk kksk sk sk /

//#define TCP_CLOSED 0 // 0 for all: Socket closed (and listen)

// ** Initial Server States
#define TCP_SYNCON 1 // Confirmed an incomming SYN
/l#define TCP_EST 2 // Established, Connection OK

/I *¥* Closing
#define TCP_FINSENT 3 // A FIN was sent. Wait for Acknowledge+FIN
#define TCP_FINCON 4 // Confirmed a FIN with FIN+ACK, waiting for last ACK

/I ** Client States

#ifdef USE_TCP_CLIENT

#define TCP_SYNSENT 5 // Arp was Ok, send SYN now
#endif

/************ UDP Socket states *************************/

#if defined(USE_TCP_CLIENT) || defined(USE_UDP_CLIENT)
// IMPORTANT: ARP-States numerical > TCP/UDP/OTHER-STATES! because of Final Timeout!
#define ARPSENT 6 // Client has sent an ARP
#define ARPREC 7 // Received Reply for this ARP
/f#define UDP_EST ARPREC // For UDP Established is the same as ARP Received...

#endif

/* TCP-Option-Flags */

#define TFIN 0x01

#define TSYN 0x02

#define TRST 0x04

#define TPUSH 0x08

#define TACK 0x10

#define TURGE 0x20 // Flag ignored
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* OPTION DEFS: see net.h
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* MAC-Level data

*

* Set a (default) MAC for THIS node
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MAC my mac={0xF1, 0xE2, 0xD3, 0xC4, 0xB5, 0xA6 }; / MAC for this machine: MO:M1:M2:M3:M4:M5

MAC remote_mac; // used as temp.

#if defined(USE_TCP_CLIENT) || defined(USE_UDP_CLIENT)
MAC gateway mac; // optional Gateway for active oen of an "ouside" peer
#endif
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* [P-Header-Level data

*

* Set a IP for THIS node
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IP_ADR my ip; //IP for this machine (public)
IP_ADR remote_ip; // Lastread IP

#if defined(USE_TCP_CLIENT) || defined(USE_UDP_CLIENT)
IP_ADR subnet_ip; // These two IPs require Setup!

IP_ADR gateway_ip;

#endif

IP_HDR hhdr; // Temporary header for sending IP-data

/**********************************************************************************

* ICMP/ARP-Level data
*

* JCMP is designed for Standard WIN-pings with 0-32 bytes. Enlarge structs if req.
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typedef struct{ // Definition
IP_ADR sip;
IP_ADR dip;
uint pcol; // 6 for TCP, 17 for UDP
uint len;

} PSEUDO_HDR;

PSEUDO_HDR pseudo_hdr; // Used for TCP/IP-Checksums

// Same variables for initial examination of incomming frames
typedef struct{ // Size: 20 Bytes

MAC sender_mac;

IP_ADR sender _ip;

MAC target_mac;

IP_ADR target_ip;

} ARP_INFO; // The informative Part of an ARP message...

typedef struct{ // Size: 40 Bytes

uchar type;

uchar icmp_code;

uint checksum;

uint ident; // Commonly unused

uint sequ; // dto.

uchar data[32]; // large enough for a standard WINDOWS ping...
} PING_INFO; // A frame for a standard PING

typedef struct{ // Size: 20 Bytes
uint sport; / Source port
uint dport; // Destination port

WORD2_LONG seq; // Sequence ('my pointer');
WORD?2_LONG ack; // Acknowledge ('your pointer')

uchar hlen; / TCP header len <<2 (==80 without Options)
uchar flags; // option Flags TFIN-TURGE

uint window; // window size

uint checksum; //

uint urgent; // urgend pointer (commonly unused)
} TCP_HDR;

#ifdef USE_UDP

typedef struct{ // Size: 8 Bytes (Struct. Currently not used)
uint sport; // Source port

uint dport; // Destination port

uint mlen; // MessageLen
uint checksum; //

} UDP_HDR;

#endif

#define HFRAME_SIZE 40 // Large enough for the biggest header
typedef union {

ARP_INFO arp_info; // 2.nd Level

PING_INFO ping_info; // 2.nd Level
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TCP_HDR tcp_hdr; // 3.rd Level, remote IP in remote_ip, rest of IP._ HDR known.
#ifdef USE_UDP

UDP_HDR udp_hdr; // 3.rd Level

#endif

uchar bytesfHFRAME _SIZE]; // Bytes of "generic" access

} HFRAME;

/I A Frame for temporary usage 2.nd and 3.rd level
HFRAME hframe;
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* The timer, counts down with about 2 Hz
**********************************************************************************/
uchar net_timer; // Temporary value, counts down until by an IRQ

uchar net_service_cnt; / Additional Timer, counts up. twice /sec.
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* The 'official' buffers in XRAM
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// RX-Buffer (1)
uchar rcv_buf[MAX RX]; // Buffer for receiving data (Mainly HTTP-Header...)
uint rev_len; // Size of received data (int)

/I TX-Buffers (x)
uchar tx_buffers[TX BUFFERS][MAX TX+1];
uchar tx_bufleft=TX BUFFERS; // Counts left buffers
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* This uC/51 is designed to support a maximum of >8 simultaneous open sockets

b

* ** Only implemented as a fragment until now!

* ** later there will be a bit-mask holding the 'active' sockets

* *% %% Later socket types: SOCKET NONE(==0), UDP(port), TCP(port), HTTP, TELNET, ...
sk

R e LY

UC_SOCKET match_socket; // Temporary matching socket (Work-pad!)

/] *¥** THE SOCKETS ***
UC_SOCKET uc_socketfMAX SOCK]; // My (User's) Sockets!

#ifdef DEBUG_REC
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* Debugging Stuff: Records sent and receiced frames
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uint rec_no;
typedef struct{
uchar typ; //'R" Received, 'T' Transmitted, 't' Retransmitted, ...
uint port;
unsigned long seq;
unsigned long ack;
uchar flags;
uint len;
} REC_FRAME;

REC_FRAME rec_frame[MAX REC_FRAME];
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* record_frame: Record 1 Frame
**********************************************************************************/
void record_frame(uchar typ, uint port, unsigned long seq, unsigned long ack, uchar flags, uint len){

xdata REC_FRAME *pr;

if(rec_ no==MAX_REC_FRAME) return; // FULL!

pr=rec_frame+rec_no;

pr->typ=typ;

pr->port=port;
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pr->seq=seq;
pr->ack=ack;
pr->flags=flags;
pr->len=len;
rec_no++;
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* Show Frame, return 1 if data available
**********************************************************************************/
uchar show_frame(uint no) {

uchar flags;

xdata REC_FRAME *pr;

if(no>=rec_no) return 0;

pr=rec_frame+no;

printf("No:%u '%c' P:%u S:%lu  A:%lu ",no+l, pr->typ, pr->port, pr->seq, pr->ack);

flags=pr->flags;

if(flags & TFIN) printf("FIN ");

if(flags & TSYN) printf("SYN ");

if(flags & TRST) printf("RST ");

if(flags & TACK) printf("ACK ");

printf(" L:%u\n",pr->len);
return 1; // OK!

#endif
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* xdata uchar* allocate tx_buf(void);

*

* Find a free buffer, if one found, allocate it and return startadress,

* return 0 if none available!
**********************************************************************************/
xdata uchar* allocate tx_buf(void){

uchar ui;

xdata uchar *pbuf=&tx_buffers[0][0];

if(tx_bufleft) for(ui=0;ui<TX_BUFFERS;ui++,pbuft=(MAX_TX+1)){
if(1(*pbuf)) {

*pbuf=1; / Mark Buffer as allocated

tx_bufleft--;

return pbuf+1; / Return Startadress of buffer

}
¥
return 0; // Nothing found!

}
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* yoid free_tx_buf(xdata uchar* pbuf)
sk

* Free TX-Buffer if not more required
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void free_tx_buf(xdata uchar* pbuf){
pbuf--; // Pointer to Pos O(Flag)
if(*pbuf){
*pbuf=0; // Buffer now free again...
tx_bufleft++; // One more Buffer free...
}
H
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* void free_match_socket(void);
*
* Function for state transition to TCP_CLOSED for a socket, ensures freeing of the
* buffers!
**********************************************************************************/
void free_match_socket(void){

if(match_socket.buf outsizel){

match_socket.buf outsizel=0;

free tx buf(match_socket.p outbufl);
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if(match_socket.buf outsize2){
match_socket.buf outsize2=0;
free tx buf(match socket.p outbuf2);

if(match_socket.buf outsize3){
match_socket.buf outsize3=0;
free_tx_buf(match_socket.p _outbuf3);
)

}

#if defined(USE_TCP_CLIENT) || defined(USE_UDP_CLIENT)

/**********************************************************************************

* void send_request ARP for a specific Internet
*

* Send an ARP Request for a specific MAC
**********************************************************************************/
void send_request ARP(unsigned long ipl){
// puts("<ARP QUERRY>"); // Inform us...

RequestSend_8900(42); // Send Reply

Write_Frame long_8900(0xFFFFFFFF); // To Broadcast
Write_Frame_word_8900(0xFFFF); // To Broadcast

Write_Frame xdata_8900(my_mac,6); // From US (MAC)
Write_Frame word_8900(0x0806); // ARP!

Write_Frame long_8900(0x10800); // Ethernet
Write_Frame long_8900(0x6040001); // Request

Write Frame xdata 8900(my_mac,6); // From US (MAC)
Write_Frame long_8900(my_ip.ipl); // and IP!

// Variable filled out by Host
Write_Frame long_8900(0xFFFFFFFF); // To Broadcast
Write_Frame word 8900(0xFFFF); // To Broadcast

//' If Our Mask and Destin. Mask differs in the significant netbits, querry MAC of Gateway
if((ip”*my_ip.ipl)&subnet_ip.ipl) {

Write Frame long 8900(gateway ip.ipl); / and IP! (far connection over gatewy)

telse{

Write_Frame long 8900(ipl); //and IP! (local connection)

}

}
#endif
/**********************************************************************************
* void process_ ARP(void){
%
* 2.nd-Level-Multiplexer
* process an ARP request or (not implemented until now) an ARP reply
**********************************************************************************/
uint process ARP(void){
#if defined(USE_TCP_CLIENT) || defined(USE_UDP_CLIENT)

xdata UC_SOCKET *psock;

uchar ui;
#endif

uint type;

if(net_match_ulong(0x10800)) return EVENT_ARP_UNKNOWN; // No ARP!
if(net_match_uint(0x604)) return EVENT _ARP_UNKNOWN; // No ARP!
type=Read Frame word_8900();

Read Frame xdata 8900(hframe.bytes,20); // Read informative part of ARP message
if(type>2) return EVENT_ARP_NOTYPE; // Unknown Reply

if(type==1){ // ARP Request!

if(hframe.arp_info.target ip.ipl!'=my _ip.ipl) return EVENT_ARP_OTHER; // ARP, but not for us...
// puts("<ARP request>"); // Inform us...

RequestSend _8900(42); // Send Reply

Write Frame xdata 8900(remote mac,6); // Kick packet back...
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Write Frame xdata 8900(my_mac,6); // From US (MAC)
Write_Frame word_8900(0x0806); // ARP!

Write Frame long_8900(0x10800);
Write_Frame_long_8900(0x6040002); // Response

Write Frame xdata 8900(my_mac,6); // From US (MAC)

Write_Frame long_8900(my_ip.ipl); // and IP!

Write Frame xdata 8900(hframe.bytes,10); // Kick half packet back...
return EVENT_ARP_REQUEST; // No Event of interest, but an EVENT

telse{ // Arp response! For us?
#if defined(USE_TCP_CLIENT) || defined(USE_UDP_CLIENT)
/I puts("<ARP response>");
// Will work with all non-0 type sockets!
psock=uc_socket;
for(ui=0;ui<MAX_SOCK;ui++,psock++){
if(psock->socket_type && psock->state==ARPSENT){
// Only ARP-Sockets are of interest if an offered ip is matched
if((psock->sremote_ip==hframe.arp_info.sender ip.ipl) || // Either direct IP match
// Or Response is from Gateway, if subnets differ
(( (psock->sremote_ip * my_ip.ipl) & subnet_ip.ip] )&&(hframe.arp_info.sender ip.ipl==gateway_ip.ipl)) ){

/I Copy MAC

xram_fast_copy(hframe.arp_info.sender mac,psock->sremote mac,6);
psock->state=ARPREC;

psock->retry cnt=0;
psock->timer=1; // Start NOW!

return EVENT_ARP_OURREPLY;

!
}

}
#endif

return EVENT _ARP _OTHERREPLY;
}
}
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* void process_ICMP(uint dlen)
*

* 2.nd-Level-Multiplexer

* received an ICMp frame ('PING")
**********************************************************************************/
uint process ICMP(uint dlen){

// MICROCHIP SAYS IT IS SAVE TO TRUNCATE ICMPs, so truncate...
if(dlen>sizeof(HFRAME)) dlen=sizeof(HFRAME); // Truncate too long Pings!

Read_Frame_xdata_8900(hframe.bytes,dlen); // Read Sender's Data
if(hframe.ping_info.type==0){

// *** NOT REQUIRED FOR SERVER MODE! **%*

// puts("<ECHO REPLY ??7>");

return EVENT _ICMP_REPLY;

}else if(hframe.ping_info.type==8){
//puts("<ICMP ECHO REQUEST>"); // For debugging...

// Reflect block as reply

hframe.ping_info.type=0;

hframe.ping_info.checksum=0;
hframe.ping_info.checksum=~ip_check(hframe.bytes,dlen);

// Now, send out reply

hhdr.vhl service=0x4500;
hhdr.len=sizeof(IP_HDR)+dlen;
hhdr.ident=0;

hhdr.frags=16384; // No Fragmentation
hhdr.tt1=100; // Industrial standard
hhdr.pcol=1; // ICMP
hhdr.checksum=0;
hhdr.sip.ipl=my_ip.ipl;
hhdr.dip.ipl=remote_ip.ipl;
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hhdr.checksum=~ip_check((xdata uchar*)&hhdr,sizeof(IP_HDR));

RequestSend 8900(dlentsizeof(IP_ HDR)+14); // Send Reply
Write_Frame xdata 8900(remote_mac,6); // Kick back...
Write_Frame xdata_8900(my_mac,6); // From US (MAC)
Write Frame word 8900(0x800); // type IP

Write_Frame xdata_8900((xdata uchar*)&hhdr,sizeof(IP_HDR)); // Send Header
Write Frame xdata 8900(hframe.bytes,dlen); // and echo
// puts("<PING>\a"); // show it!

return EVENT _ICMP_REQUEST; // Someone has PINGED us!

telse return EVENT _ICMP_UNKNOWN; // Ignore the Rest...
¥

#ifdef USE_UDP
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* void process_UDP(void)
B3

* 3.rd-Level-Multiplexer
* Process the Header (and contents) of a UDP datagram.
*

* An UPD frame may arrive as broadcast, so treat is as non important first...
*

* Note: It is intended hframe my by used for synthesisinhg a response header...
*
**********************************************************************************/

uint process_ UDP(uint dlen){
xdata UC_SOCKET *psock;
uint ui;

uint udp_sport, udp_dport;

udp_sport=Read_Frame word 8900();

udp_dport=Read_Frame_word_8900();

if(net_match_uint(dlen)) return EVENT _UDP_ERROR; // a simple check for plausibility...
Read Frame word 8900(); / Ignore CS...

psock=uc_socket;
for(ui=0;ui<MAX_SOCK;ui++,psock++){
if(psock->socket type==SOCKET _ UDP){ // Only UDP-Sockets are of interest
// Test local port match

if(psock->local_port==udp_dport){
psock->sremote_port=udp_sport; // Copy Sender's Sourceport
psock->sremote_ip=remote_ip.ipl; // Copy Sender's IP
xram_fast_copy(&remote_mac[0],psock->sremote_mac,6); // Copy Sender's MAC to socket
dlen-=8; // Subtract header length
if(dlen>MAX_RX) break; //Ignore too long frames...
Read_Frame xdata 8900(rcv_buf,dlen); // Read Sender's Data, if any
rev_len=dlen; // remember size of read data...

return EVENT _UDP DATARECEIVED+ui;

}
}
}
/] FHFFERHAREE Check local sockets for a match or return ...... ook ook
return EVENT _UDP_UNSOLICITED; // None of our Sockets: RETURN

}

/**********************************************************************************
* void send_upd();
**********************************************************************************/
void send_upd(xdata char* data, uint len,xdata MAC *pmac,unsigned long rem_ipl,uint sport, uint dport){
// Now fill out IP-Header

hhdr.vhl_service=0x4500;

hhdr.len=sizeof(IP_ HDR)+8+len; / 8 Bytes UDP-Header

hhdr.ident=0;

hhdr.frags=16384; // No Fragmentation

hhdr.tt1=100; // Industrial standard

hhdr.pcol=17; // UDP

hhdr.checksum=0;

hhdr.sip.ipl=my_ip.ipl;

hhdr.dip.ipl=rem_ipl;
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hhdr.checksum=~(ip_check((xdata uchar*)&hhdr,sizeof(IP_HDR))); // IP-Header only

// Now, send out reply

RequestSend_8900(sizeof(IP_ HDR)+14+8+len); // Send Reply: ETHERNET HDR IP_ HDR UDP_HDR +(data)
Write_Frame xdata_8900((xdata uchar*)pmac,6); // Physical destination

Write_Frame xdata_8900(my_mac,6); // From US (MAC)

Write Frame word_8900(0x800); // type IP

Write_Frame xdata 8900((xdata uchar*)&hhdr,sizeof(IP_HDR)); // Send IP Header
Write Frame word_8900(sport);

Write_Frame word_8900(dport);

Write Frame word_8900(len+8); // Including UDP_HDR...

Write Frame word_8900(0); // 0: Means: Checksum not computed

Write Frame xdata 8900(data,len); // Send data
}
#endif
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* void send_TCP();
*

* Will send a given Segment as IP-TCP-(DATA). ACK,SEQU,WINDOW,FLAGS must be set

* by the caller! TCP-Checksum is computed. MSS not regarded, because sure to be less

* than the rest of the network...

* Data for header in HFRAME already setup
**********************************************************************************/
void send TCP(xdata char* data, uint len,xdata MAC *pmac,unsigned long rem_ipl){

uint data_cs;

hframe.tcp_hdr.hlen=80; // Standard Size: 20 Bytes

hframe.tcp_hdr.checksum=0;

pseudo_hdr.sip.ipl=my _ip.ipl; // Built Pseudo-Header for Checksum
pseudo_hdr.dip.ipl=rem_ipl;

pseudo_hdr.pcol=6; // TCP

pseudo_hdr.len=len+20; // Data+TCP-Header, without Pseudo-header!

data_cs=ip_check(data,len); // Checksum of Data Block
hframe.tcp_hdr.checksum = ~( // Checksum of Header, Datablock and Pseudo_header
ip_check more(hframe.bytes,20, / TCP-Header
ip_check more((xdata uchar*)&pseudo_hdr,sizeof(PSEUDO_HDR), // Pseudo-header
data_cs))); // Data

// Now fill out IP-Header

hhdr.vhl_service=0x4500;

hhdr.len=sizeof(IP_HDR)+20+len; // 20 Bytes TCP-Header (add MSS if required)
hhdr.ident=0;

hhdr.frags=16384; // No Fragmentation

hhdr.ttI=100; // Industrial standard

hhdr.pcol=6; // TCP

hhdr.checksum=0;

hhdr.sip.ipl=my_ip.ipl;

hhdr.dip.ipl=rem_ipl;

hhdr.checksum=~(ip_check((xdata uchar*)&hhdr,sizeof(IP_HDR))); // IP-Header only

// Now, send out reply
RequestSend_8900(sizeof(IP_ HDR)+14+20+len); / Send Reply: ETHERNET HDR IP_ HDR TCP_HDR +(data)
Write Frame xdata 8900((xdata uchar*)pmac,6); // Physical destination

Write_Frame xdata8900(my_mac,6); / From US (MAC)
Write_Frame word_8900(0x800); // type IP

Write_Frame xdata_8900((xdata uchar*)&hhdr,sizeof(IP_HDR)); // Send IP Header
Write_Frame xdata_8900(hframe.bytes,20); // Send TCP Header
Write_Frame xdata _8900(data,len); // Send data

#ifdef DEBUG_REC
// Record Data of Transmitted Frame

record_frame('T',hframe.tcp_hdr.dport,hframe.tcp_hdr.seq.u,hframe.tcp_hdr.ack.u, hframe.tcp_hdr.flags,len);
#endif

}
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* void send_incomming_reset TCP();

&

* Build reset-segment as reply without using match_socket, i.e. as denial for an

* incomming request... ACK included.
**********************************************************************************/
void send_incomming_reset TCP(uint dlen,xdata MAC *pmac,unsigned long ipl){
unsigned long ack;

uint sport;

sport=hframe.tcp_hdr.dport;

hframe.tcp_hdr.dport=hframe.tcp hdr.sport; / Bounce port
hframe.tcp_hdr.sport=sport;

// Window, Flags and Set ACK and SEQU in the response, rest will be completed by send_tcp
hframe.tcp_hdr.window=0; // No reply!

ack=hframe.tcp_hdr.seq.u+dlen;

if(hframe.tcp_hdr.flags & (TSYN | TFIN)) ack++;
hframe.tcp_hdr.seq.u=hframe.tcp_hdr.ack.u;

hframe.tcp_hdr.ack.u=ack;

hframe.tcp_hdr.flags=TRST+TACK;

send_TCP(0,0,pmac,ipl); // Replay

}

/**********************************************************************************

* void send_match_ok TCP();

sk

* Build Segment header and send it as regular Header, Data are in *pdata, size alen

* match_socket must fit! hframe used as a temporary variable
**********************************************************************************/
void send_match ok TCP(xdata uchar *pdata, uint dlen, uchar flags){

unsigned long seq;

hframe.tcp_hdr.sport=match_socket.local_port; // Our Port
hframe.tcp_hdr.dport=match_socket.sremote_port; / Remote

// Window, Flags and Set ACK and SEQU in the response, rest will be completed by send_tcp
hframe.tcp_hdr.window=MAX RX; // Sender: Do not send more the MAX RX

seq=match_socket.sseq.u;
if(flags & (TSYN)) seq--; // If a SYN is sent, count this as 1
hframe.tcp_hdr.seq.u=seq;

hframe.tcp_hdr.ack.u=match_socket.sack.u; // This was received from the Sender
hframe.tcp_hdr.flags=flags;

// Send empty
send TCP(pdata,dlen,match_socket.sremote_mac, match_socket.sremote_ip );

// printf("<TX P:%u A:%x S:%x F:%u, T:%u> ", hframe.tcp_hdr.dport,
hframe.tcp_hdr.ack.w.l_word,hframe.tcp_hdr.seq.w.l_word,hframe.tcp_hdr.flags,match_socket.state);

}
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* uint state_machine TCP(uint dlen);
*

* 4.rd-Level-Multiplexer

*

* Process one step in the TCP-state-Machine. The 'match_socket' follows the

* TCP-State-Machine if its type is SOCKET _HTTP or SOCKET TCP.

* The low_word of the sequence-number is the offset for SOCKET HTTP. May wrap

* for SOCKET_TCP! So resending the sequence-number $zzzz0000 for SOCKET _HTTP implies

* resending the SYN!

* if this routine is called, destination/source port match already checked and

* 'match_socket' copied...
**********************************************************************************/

uint state_machine TCP(uint dlen){

if(hframe.tcp_hdr.flags& TRST){

free_match_socket(); // Free Buffers if allocated...
match_socket.state=TCP_CLOSED; // Connection ends immediatelly
return EVENT_TCP_RESETRECEIVED;

}
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// printf("<rx P:%u A:%x S:%x F:%u, T:%u>",
hframe.tcp_hdr.sport,hframe.tcp_hdr.ack.w.l_word,hframe.tcp_hdr.seq.w.l_word,hframe.tcp_hdr.flags,match_socket.state);

match_socket.timer=BASIC_RETRY_ TIMER;

switch(match_socket.state){

// Socket was listening. Only a SYN could change this
case TCP_CLOSED: // Passive open!
if(!(hframe.tcp_hdr.flags&TSYN)) break;

// puts("<SYN RECEIVED>");

#ifdef USE_TCP_CLIENT

if(match_socket.tcp_client_flag!=FLAG_PASSIVE OPEN) break; // Passove open not allowed.
#endif

// Fast XDATA copy by two casts... (6 Bytes)

*(xdata unsigned long*)match_socket.sremote_mac=*(xdata unsigned long*)remote_mac;
*(xdata uint*)(match_socket.sremote_mac+4)=*(xdata uint*)(remote_mac+4);

// Save remote's IP, set by process_IP() and other data

match_socket.sremote _ip=remote_ip.ipl;
match_socket.sremote_port=hframe.tcp_hdr.sport; / Remote Port match already matching!
// Our Ack is sender's Sequence!

match_socket.sack.u=hframe.tcp_hdr.seq.u+dlen+1; // +1: Bec. SYN rcvd.
match_socket.sseq.w.h_word=net_service_cnt; // Time ascending...
match_socket.sseq.w.l_word=0; // Our relative Pointer (for HTTP)

send_match ok TCP(0,0,TSYN+TACK); // Reply with a single SYN+ACK
// puts("<SYN+ACK SENT>");

match_socket.state=TCP_SYNCON; // SYN confirmed with SYN+ACK
match_socket.retry_cnt=0;

return EVENT _TCP_SYNRECEIVED; // Low-Byte added by caller!

#ifdef USE_TCP_CLIENT

case TCP_SYNSENT:

// puts("<ACTIVE OPEN SYN-RECEIVED>");
if(!(hframe.tcp_hdr.flags&TSYN)) break;
hframe.tcp_hdr.seq.u++; // Count remote SYN

match_socket.sack.u=hframe.tcp_hdr.seq.u; // +1: Bec. SYN revd.
#endif

case TCP_SYNCON:

case TCP_EST:

if(!(hframe.tcp_hdr.flags& TACK)) break;

if(dlen>MAX RX) dlen=MAX_RX; // IDIOTA! Clip data in size (don't know if this is safe?)

// Here a small problem is silently ignored: A not acknowled Segment which is restransmitted larger
// could contain old data as a part (maybe for TELNET...)
// Silently assume all Segments have valid ACK

if(match_socket.sack.u!=hframe.tcp_hdr.seq.u) return EVENT_TCP_OUTOFBOUNDS; // Ignore-out-of-bounds segments!
match_socket.state=TCP_EST; // Connection now established

match_socket.sack.ut=dlen;

Read_Frame xdata_8900(rcv_buf,dlen); // Read Sender's Data, if any
rev_len=dlen; // remember size of read data...

// Matching 3 Sockets? -> Clear ALL

if(match_socket.buf outsize3 && hframe.tcp_hdr.ack.u==match_socket.sseq_3){
/fputsl("<M123>");

free_tx_buf(match_socket.p_outbuf3);

free_tx_buf(match_socket.p_outbuf2);

free_tx_buf(match_socket.p_outbufl);

match_socket.buf outsize3=0;

match_socket.buf outsize2=0;

match_socket.buf outsizel=0;

// Matching Sockets 2 and 1: Free 1,2, Shift 3 to 1

else if(match_socket.buf outsize2 && hframe.tcp_hdr.ack.u==match_socket.sseq 2){
/Iputsl("<M12>");

free_tx_buf(match_socket.p_outbuf2);
free_tx_buf(match_socket.p outbufl);
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match_socket.sseq 1=match_socket.sseq 3;
match_socket.p_outbufl=match_socket.p_outbuf3;
match_socket.buf outsizel=match socket.buf outsize3;

match_socket.buf outsize2=0;
match_socket.buf outsize3=0;

// Matching Sockets 1 Free 1, Shift 2 to 1, 3 to 2

else if(match_socket.buf outsizel && hframe.tcp_hdr.ack.u==match_socket.sseq 1){
/Iputsl("<M1>");

free_tx_buf(match_socket.p_outbufl);

match_socket.sseq 1=match_socket.sseq 2;
match_socket.p_outbufl=match_socket.p_outbuf2;
match_socket.buf outsizel=match_socket.buf outsize2;

match_socket.sseq 2=match_socket.sseq_3;
match_socket.p_outbuf2=match_socket.p_outbuf3;
match_socket.buf outsize2=match_socket.buf outsize3;

match_socket.buf outsize3=0;

}

// Frame does not contain a TFIN so simply acknowledge it, if data od SYN received

if(!(hframe.tcp_hdr.flags&TFIN)){

if(dlen || (hframe.tcp_hdr.flags&TSYN)) send_match ok TCP(0,0,TACK); / Frame OK: Acknowledge immediatelly if data...
telse if(hframe.tcp_hdr.flags&TFIN){ // Come to here if RST and/or received

match_socket.sack.u++; // Count remote FIN

send_match_ok TCP(0,0,TACK+TFIN+TPUSH); // Acknowledge + FIN

match_socket.sseq.u++; // Count our FIN after sending!...

match_socket.state=TCP_FINCON; // FIN Confirmed

}

// Only if nothing available reset retry_counter...
if(!match_socket.buf outsizel) match_socket.retry cnt=0;
return EVENT_TCP_DATARECEIVED;

case TCP_FINSENT:

/Iputs("<FINSENT>");

if(!(hframe.tcp_hdr.flags& TACK)) break;

// printf("Flags: %u\n",hframe.tcp_hdr.flags);

// printf("<<M:%]ld H:%]Ix >>",match_socket.sack.u,hframe.tcp_hdr.seq.u);
if(match_socket.sack.u!=hframe.tcp_hdr.seq.u) return EVENT_TCP_OUTOFBOUNDS; // Ignore-out-of-bounds segments!
/fputs("<Wait3LASTACK>");

if(hframe.tcp_hdr.flags&TFIN){ // Fin accepted by Remote!
match_socket.sack.u++; // Count remote FIN
send_match_ok TCP(0,0,TACK); // Frame OK: Acknowledge immediatelly!
free_match_socket(); / Free Buffers if allocated...
match_socket.state=TCP_CLOSED; // Connection ends NOW
/Iputs("<FINAL ACK SENT CLOSED>");

match_socket.retry_cnt=0;
return EVENT_TCP_WAITLASTACK;

case TCP_FINCON: // Accept one last ACK
if(!(hframe.tcp_hdr.flags&TACK)) break;
if(match_socket.sack.u!=hframe.tcp_hdr.seq.u) return EVENT_TCP_OUTOFBOUNDS; // Ignore-out-of-bounds segments!

match_socket.state=TCP_CLOSED; // Connection ends NOW
free_match_socket(); / Free Buffers if allocated...

// puts("<LAST FIN ACKNOWLEDGED>");
match_socket.retry_cnt=0;

return EVENT _TCP_CLOSED;

}

free_match_socket(); // Free Buffers if allocated...

match_socket.state=TCP_CLOSED;

send_incomming_reset TCP(dlen,&remote_mac,remote_ip.ipl); // Denie further request!
return EVENT _TCP_ILLEGALFRAME; // Denie illegal frames;

}
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* uint final timeout_socket();
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* Socket has definitely timed out. Free it for other users...
**********************************************************************************/
uint final timeout_socket(void){

/fprintf("TIMEOUT match_socket_type: %u\n",match_socket.socket_type);
if(match_socket.socket type==SOCKET_ TCP){
#ifdef USE_TCP_CLIENT
if(match_socket.state<ARPSENT)

#endif

send_match_ok TCP(0,0,TRST); // Reset this socket!

free_match_socket(); // Free Buffers if allocated...

/Iputs("<TIMEOUT RESET>");

match_socket.state=TCP_CLOSED; // ==0 (for UDP as well)

return EVENT_TCP_TIMEOUT,;

match_socket.state=0; // ==0 (for UDP as well, but no action required)
return EVENT_SOCKET_TIMEOUT;
}
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* uint retransmit_socket();

b3

* Socket requires a retransmition
**********************************************************************************/
uint retransmit_socket(void) {

unsigned long hseq;

// printf(" >>--RE-TX:%u>>"match_socket.sremote_port);

if(match_socket.socket type==SOCKET_TCP){

switch(match_socket.state){

case TCP_SYNCON: // Timeout after SYN-confirmed->Transmit Confirmation again
send_match_ok TCP(0,0,TSYN+TACK); / Transmit Again

// puts("<TCP RETRANSMIT TSYN+TACK>");

return EVENT_TCP_RETRANS;

case TCP_EST: // Timeout in an established Connection
if(match_socket.buf outsizel){ // Something un-acknowledged?
//puts("<TCP RETRANSMIT EST>");
// Seq. represents the sent data, so for resend subtract the block from seq, afterwards ad it...
hseq=match_socket.sseq.u; // Save current Sequ (Pos.)
// Rewind to Pos. before BUF1 was sent

match_socket.sseq.u=match_socket.sseq 1-match_socket.buf outsizel; / 32 Bit operation - This must be acknowledged to
free the buffer.

send_match ok TCP(match socket.p outbufl,match_socket.buf outsizel, TACK+TPUSH);
match_socket.sseq.u=hseq; // Restore old Pointer

return EVENT_TCP_RETRANS;

// puts("<TCP RT IDLE IDLE>");
// Stack is idle: All ok

match_socket.timer=TCP_IDLE RETRIES; // Socket OK, LONG TIMEOUT!!!
return 0;

case TCP_FINCON:

case TCP_FINSENT:

send_match_ok TCP(0,0,TFIN+TACK+TPUSH); // Transmit, without any data after FIN_CON...
// puts("<TCP FIN RETRANSMIT>");

return EVENT_TCP_RETRANS;

#ifdef USE_TCP_CLIENT
case ARPSENT:
send request ARP(match_socket.sremote_ip);
// puts("<(TCP) ARP RETRANSMIT>");
return EVENT _TCP_RETRANS;

case ARPREC:
// puts("<(TCP) ARP-REQUEST RECEIVED!!!>");

// Ports already setup!

match_socket.sseq.w.h_word=net_service cnt; // Time ascending...
match_socket.sseq.w.l_word=0; // Our relative Pointer (for HTTP, -1 due to SYNC)
match_socket.state=TCP_SYNSENT; // SYN confirmed with SYN+ACK
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case TCP_SYNSENT:
send_match ok TCP(0,0,TSYN); // Initiate Connection with a SYN
// puts("<ACTIVE SYN SENT>");
return 0; // Only 1 Try, No Retransmition!
#endif
}
)

#ifdef USE_UDP_CLIENT
else if(match_socket.socket type==SOCKET_UDP){
switch(match_socket.state){
case ARPSENT:
send_request ARP(match_socket.sremote_ip);
// puts("<(UDP) ARP RETRANSMIT>");
return EVENT UDP_ARPRETRANS;

default:
// puts("<(UDP) TIMEOUT with ARP-REQUEST RECEIVED!!!>");

match_socket.retry_cnt=0; // Never close an ARPED UDP-Socket...
match_socket.timer=UDP_IDLE RETRIES; /I Socket OK, LONG TIMEOUT!!! No change in state
return 0;
}
}
#endif

return EVENT_SOCKET_RETRANS;
!
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* uint periodical _socket();
*

* Watch non-0-state sockets periodically every 0.5 secs...
**********************************************************************************/
uint periodical_socket(void){

uchar h;

// First decrement sub-timer. If no 0: No Action required

h=match_socket.timer-1;
if(h){
match_socket.timer=h;
return 0;

}

match_socket.timer=BASIC_RETRY_TIMER;
h=match_socket.retry_cnt+1;
if(h==MAX_RETRIES){
return final_timeout socket();
telse{
match_socket.retry_cnt=h; // Retry again...
return retransmit_socket();
)
}
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* void process TCP(void)
*

* 3.rd-Level-Multiplexer
* A note for reading UDP-Datagrams: if Size is odd, last byte is in the
* HBYTE of the last Read_Frame_word _8900()...
* Usually a TCP-frame will never come as broadcast, so treat each as more
* important than other types...
**********************************************************************************/
uint process_ TCP(uint dlen){

xdata UC_SOCKET *psock;

uchar ui;
uchar ohlen;

uint res;

Read_Frame xdata_8900(hframe.bytes,20); // Read informative part of TCP header to HFRAME
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dlen-=20; //

ohlen=hframe.tcp_hdr.hlen-80;

while(ohlen){ // Eat TCP-option, if MSS: ignore silently...
ohlen-=16; // ohlen = size in 32-bit-word<<4

dlen-=4;

Read Frame long_8900();

)

#ifdef DEBUG_REC
// Record Data of received Frame

record_frame('R',hframe.tcp_hdr.sport,hframe.tcp_hdr.seq.u,hframe.tcp hdr.ack.u, hframe.tcp_hdr.flags,dlen);
#endif

// First try: Find any MATCHING socket. If one found, copy and process it...
// This will also find a closed socket for a ACK-FIN->ACK-retransmition...
psock=uc_socket;
for(ui=0;ui<MAX_SOCK;ui++,psock++){
if(psock->socket_type==SOCKET_TCP){ // Only TCP-Sockets are of interest
// Test Remote IP-Match-Match,remote port and local port
if(psock->sremote_ip==remote_ip.ipl){
if(psock->sremote_port==hframe.tcp_hdr.sport){
if(psock->local_port==hframe.tcp_hdr.dport){
/I First copy to MATCH_SOCKET
xram_fast_copy((xdata uchar*)psock,(xdata uchar*)&match_socket,sizeof(UC_SOCKET));
res=state_machine_TCP(dlen); // Now Header read, ready to read data
/I Copy back from MATCH_SOCKET and return
xram_fast_copy((xdata uchar*)&match_socket,(xdata uchar*)psock,sizeof(UC_SOCKET));
return res+ui;

// Now: No matching Socket found: Then only frames with SYN are allowed!
if(!(hframe.tcp_hdr.flags&TSYN)) return EVENT TCP_ILLEGALFRAME;
// No matching socket has been found, so find one with TCP_CLOSED and matching local port to open as a new one...
psock=uc_socket;
for(ui=0;ui<MAX_SOCK;ui++,psock++){
if(psock->socket_type==SOCKET_TCP){ // Only TCP-Sockets are of interest if an offered local port is matched
if(psock->state==TCP_CLOSED && psock->local_port==hframe.tcp_hdr.dport){
// First copy to MATCH_SOCKET
xram_fast_copy((xdata uchar*)psock,(xdata uchar*)&match_socket,sizeof(UC_SOCKET));
res=state_machine_TCP(dlen); // Now Header read, ready to read data
// Copy back from MATCH_SOCKET and return
xram_fast_copy((xdata uchar*)&match_socket,(xdata uchar*)psock,sizeof(UC_SOCKET));
if (res) return res+ui;
}
}
}

// Nothing found and nothing free! Deny request by replying with a TCP-RESET (not replying may be safer but unpolite...
send_incomming_reset TCP(dlen,&remote_mac,remote_ip.ipl);
return EVENT_TCP_DENIED;

/**********************************************************************************
* void process_IP(void)

*

*

* 2.nd-Level-Multiplexer
**********************************************************************************/
uint process_IP(void){

uint hdr;

uint dlen;

uchar pcol;

hdr=Read Frame word_8900(); // Read Header
if((hdr&0xF000)!=0x4000) return EVENT_IP_NOIP4; // Not IP4!
dlen=Read_Frame_word_8900(); // Read total length of datagram
Read Frame word 8900(); //Ignore Ident
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if(Read Frame word_8900()&0x3FFF) return EVENT IP. WONTFRAG; // Reject fragemnts!

pcol=(uchar)Read Frame word 8900(); // Protocol (1: ICMP 6 TCP 17: UDP)
Read_Frame word_8900(); // Ignore IP Checksum (already secured by Ethernet)

remote_ip.ipl=Read_Frame long 8900(); // Destination IP (should be US)
Read_Frame long 8900(); // Destination IP (should be US)

dlen-=20; // Adjust header

hdr&=0xF00;

hdr>>=8;

hdr-=5;

while(hdr--){

Read Frame long_8900(); // Ignore IP options
dlen-=4;

¥

if(pcol==1){

return process ICMP(dlen);
telse if(pcol==6){ // TCP

return process_TCP(dlen);
#ifdef USE_UDP

telse if(pcol==17){ // UDP

return process_UDP(dlen);
#endif

}
return EVENT IP_UNKNOWN; // Don't unterstand this
}

#ifdef USE_UDP

/********%;************************************************************************

* uint send_socket_udp(uchar sock, xdata uchar* pdata, uint datalen)
*

* Send data without any buffering
**********************************************************************************/
uint send_socket_udp(uchar sock, xdata uchar* pbuf, uint datalen){

xdata UC_SOCKET *psock;

psock=&uc_socket[sock];
if(psock->socket type!=SOCKET UDP) return EVENT_UDP_ERROR;
send_upd(pbuf,datalen,psock->sremote_mac,psock->sremote_ip,psock->local_port,psock->sremote_port);
return 0;

#endif
/**********************************************************************************

* uint send_socket_tcp(uchar sock, xdata uchar* pdata, uint datalen)

sk

* Bind an (allocated and filled xdata) buffer to a socket and send it. After Success,
* the buffer is freed by the stack (check with ready4tx_socket()

* The buffer must be allocated with allocate tx_buf().

* For return values!=0 the buffer must be freed by the caller!
%
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uint send_socket_tcp(uchar sock, xdata uchar* pbuf, uint datalen){
xdata UC_SOCKET *psock;
psock=&uc_socket[sock];
// Copy Socket to Working Socket
xram_fast_copy((xdata uchar*)psock,(xdata uchar*)&match_socket,sizeof(UC_SOCKET));
if(match_socket.socket type!=SOCKET_TCP || match_socket.state!=TCP_EST) return EVENT_TCP_DENIED;
if(!datalen) {
free_tx_buf(pbuf); // Free Buffer
return 0; // IDIOTA!
¥

// Bind Buffer try to allocate B1 first, then B2m then B3 else error
if('match_socket.buf outsizel){

match_socket.p_outbufl=pbuf;

match_socket.buf outsizel=datalen;

match_socket.sseq l=match_socket.sseq.u+datalen;

// puts("<SB1>");

yelse if(!Imatch_socket.buf outsize2){
match_socket.p_outbuf2=pbuf;

match_socket.buf outsize2=datalen;

match_socket.sseq 2=match_socket.sseq.u+datalen;
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// puts("<SB2>");

else if(!match_socket.buf outsize3){

match_socket.p_outbuf3=pbuf;

match_socket.buf outsize3=datalen;
match_socket.sseq_3=match_socket.sseq.u+datalen;

// puts("<SB3>");

telse{

//'If data still pending: Error, Important: BUFFER NOT FREED!

return EVENT _TCP_TXPENDING; // Can't send, old data still waiting...
}

send_match_ok TCP(pbuf,datalen, TACK+TPUSH);
match_socket.sseq.u+=datalen; // 32 Bit operation - This must be acknowledged to free the buffer.

// New TIMEOUT
match_socket.retry_cnt=0;
match_socket.timer=BASIC_RETRY_ TIMER;

// Copy back from MATCH_SOCKET and return

xram_fast_copy((xdata uchar*)&match_socket,(xdata uchar*)psock,sizeof(UC_SOCKET));
return 0; // All OK
¥
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* uint notready4tx_socket_tcp(uchar sock)

*

* Querries if a TCP socket is ready for Transmition, ok if 0.
* Checks if a Buffer is available for transmition to!)

*

* Flag: RDY_4_TX (>0) or RDY_4_CLOSE (0)
**********************************************************************************/
uint notready_socket_tcp(uchar sock, uchar flag){
xdata UC_SOCKET *psock;
psock=&uc_socket[sock];
if(psock->socket_type!=SOCKET _ TCP || psock->state!=TCP_EST) return EVENT TCP_DENIED;
if(!tx_bufleft) return EVENT _SOCKET NOBUFFER; // Stack may be ready, but no buffer available...

if(flag){ // Check Ready for TX: BUF3 must be empty

// If data still pending (Output Buffer full): Error

if(psock->buf outsize3) return EVENT _TCP_TXPENDING; // Can't send, old data still pending
telse{ // Check Read for Close: BUF1 must be empty

if(psock->buf outsizel) return EVENT_TCP_TXPENDING; // Can't send, old data still pending

}
return 0; / SOCKEt IS READY'!
}
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* uint stringsend_socket_tcp(uchar sock, far char* pdata);

%

* Allocate a TCP-TX-Buffer and copy a string (far!) into it.

* Returns 0 on success. Calls send_socket_tep().
*********************************************************************************/
uint stringsend_socket_tcp(uchar sock, far char* pdata) {

xdata uchar* pbuf;

uint datalen;

// Check if allowed

if(notready_socket tcp(sock,RDY_4_TX)) return EVENT TCP_DENIED;
datalen=strlen(pdata);

if(datalen>MAX_TX) return EVENT_SOCKET BUF2SMALL,; // Can't send as much...

// Allocate a buffer

pbuf=allocate _tx_buf();

if(!pbuf) return EVENT_SOCKET NOBUFFER; // No Buffer free?? -> Memory corrupt!
bmove(pdata,pbuf,datalen);

return send_socket_tcp(sock,pbuf,datalen);

i
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* uint close_socket tcp(sock)
&

* Close an open socket (regular mode)
*
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uint close_socket_tcp(uchar sock){
xdata UC_SOCKET *psock;
psock=&uc_socket[sock];
// Copy Socket to Working Socket
xram_fast_copy((xdata uchar*)psock,(xdata uchar*)&match_socket,sizeof(UC_SOCKET));
if(match_socket.socket type!=SOCKET TCP || !match_socket.state) return EVENT TCP_DENIED; // Closing always
possible...

// If data still pending: Error
if(match_socket.buf outsizel) return EVENT TCP_TXPENDING; // Can't send, old data still waiting...

send_match ok TCP(0,0,TACK+TFIN+TPUSH);
match_socket.sseq.ut+; // 32 Bit operation - This must be acknowledged
match_socket.state=TCP_FINSENT;

// New TIMEOUT
match_socket.retry cnt=0;
match_socket.timer=BASIC_RETRY_TIMER;

// Copy back from MATCH_SOCKET and return
xram_fast_copy((xdata uchar*)&match_socket,(xdata uchar*)psock,sizeof(UC_SOCKET));

// printf("<--CLOSE %u-->",match_socket.sremote_port);

return 0; // All OK
}

#ifdef USE_TCP_CLIENT
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* uint open_socket_tcp(sock,ipl,port);
*

* Initiate an active Open for a given Socket
**********************************************************************************/
uint open_socket_tcp(uchar sock,unsigned long remote_ipl,unsigned int remote_port){
xdata UC_SOCKET *psock;
psock=&uc_socket[sock];
/I Copy Socket to Working Socket
xram_fast_copy((xdata uchar*)psock,(xdata uchar*)&match_socket,sizeof(UC_SOCKET));
if(match_socket.socket type!=SOCKET_TCP || match_socket.state) return EVENT _TCP_DENIED; // No Access to non

match_socket.sremote_ip=remote_ipl;
match_socket.sremote_port=remote_port;

send_request_ ARP(remote_ipl);
match_socket.state=ARPSENT;

// New TIMEOUT
match_socket.retry _cnt=0;
match_socket.timer=BASIC_RETRY_TIMER;

// Copy back from MATCH_SOCKET and return
xram_fast_copy((xdata uchar*)&match_socket,(xdata uchar*)psock,sizeof(UC_SOCKET));
return 0; // All OK

}
#endif

#ifdef USE_UDP_CLIENT
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* uint open_socket udp(sock,ipl,port);
*

* Initiate an active Open for a given Socket in UDP-Mode
*
**********************************************************************************/

uint open_socket _udp(uchar sock,unsigned long remote_ipl,unsigned int remote_port){
xdata UC_SOCKET *psock;
psock=&uc_socket[sock];
/I Copy Socket to Working Socket
xram_fast_copy((xdata uchar*)psock,(xdata uchar*)&match_socket,sizeof(UC_SOCKET));
if(match_socket.socket type!=SOCKET UDP || match_socket.state) return EVENT UDP_DENIED; // No Access to non

match_socket.sremote_ip=remote_ipl;
match_socket.sremote_port=remote_port;

send_request ARP(remote_ipl);
match_socket.state=ARPSENT;
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// New TIMEOUT
match_socket.retry cnt=0;
match_socket.timer=BASIC_RETRY_TIMER;

/I Copy back from MATCH_SOCKET and return
xram_fast_copy((xdata uchar*)&match_socket,(xdata uchar*)psock,sizeof(UC_SOCKET));
return 0; // All OK

}
#endif

#ifdef USE_UDP
/**********************************************************************************
* uint close_socket_udp(sock)

*

* Close an open socket (regular mode)
*

**********************************************************************************/
uint close_socket udp(uchar sock){
xdata UC_SOCKET *psock;
psock=&uc_socket[sock];
/I Copy Socket to Working Socket
xram_fast_copy((xdata uchar*)psock,(xdata uchar*)&match_socket,sizeof(UC_SOCKET));

if(match_socket.socket type!=SOCKET UDP || !match_socket.state) return EVENT UDP_DENIED; // Closing always
possible...

match_socket.state=0; // That's all to close...
/I Copy back from MATCH_SOCKET and return

xram_fast_copy((xdata uchar*)&match_socket,(xdata uchar*)psock,sizeof(UC_SOCKET));
return 0; // All OK

#endif

/**********************************************************************************
* uint poll_net(void)

*

* Top-Level-Multiplexer, should be happy with SNAP frames too...

* Will return !=0 if Event was encountered
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uint poll_net(void){

uint RxEvent;

uint type;

RxEvent=Read PP_8900(PP_RxEvent);
if(RxEvent & RX_OK) {
Read FrameHL word 8900(); // Skip Status HL
Read_FrameHL word 8900(); // Read Length HL (delivered >= 60!)
Read Frame word 8900(); // Skip OUR MAC... (6 Bytes)
Read_Frame long_8900();
Read Frame xdata 8900(&remote mac[0],6); // Read Sender's MAC
type=Read_Frame word_8900();
if(type<=0x5DC){ // SNAP Frame! Eat LSAP-Ctrl-OUI and retry...
if(net_match_uint(OxAAAA)) return 0;
if(net_match_ulong(0x3000000)) return 0;
type=Read_Frame word_8900(); // Read NEW type...

/] *** First stage input filter/multiplexer for received frames ***
if(type==0x0806){ // This is an ARP-Frame!
return process_ARP();
}else if(type==0x800){ // IP Header!
return process_IP();
} // ignore unknown frames
else{
/*** Do soemthing periodically net_timer decremented 2 times per Sec!... ¥**/
if(!net_timer){
xdata UC_SOCKET *psock;
uchar ui;
uint res;
net_service_cnt++; // Sequence-Timer Highbyte
net_timer=TIMER_FRQ/2; // about 0.5 Hz ONLY after one complete IDLE-pass...
psock=uc_socket;
for(ui=0;ui<MAX_SOCK;ui++,psock++){
if(psock->state){ // Examine only non-0-state-Sockets
// First copy to MATCH_SOCKET
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xram_fast_copy((xdata uchar*)psock,(xdata uchar*)&match_socket,sizeof(UC_SOCKET));
res=periodical_socket(); // Retry transmition... (Could be UDP for ARP as well...)
// Copy back from MATCH_SOCKET and return
xram_fast_copy((xdata uchar*)&match_socket,(xdata uchar*)psock,sizeof(UC_SOCKET));
if(res) return res+ui; // Return immediatelly if necessary

}

v
s
return EVENT_SOCKET IDLETIMER; // About twice/sec
}

}
return 0; // NO EVENT
}
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* JRQ: The system timer. Count down net_timer, leave it if 0!
**********************************************************************************/

#pragma option -g0 // We don't want to have debug info in the interrupt
IRQ_VECTOR(timer0int, TIMERO)

void timer0int (void) interrupt {

uchar h;

h=net_timer;

if(h) net_timer=(--h);

¥

#pragma option -g // Restore debug info level to default
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* uchar Init_net()
*

* Initialise Network, return 0 if OK, else ERROR
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uchar Init_net(void){

my_mac[0]=0; // High 4 of MAC Bytes fixed to 0
my_mac[1]=0x51;

xram_fast_copy(my_ip.bytes,my mac+2,4); // Lower 4 Bytes: IP of this node

if(Init_8900()) return 1; // ERROR (MAC set as global!)

// Use Timer 0 as TCP-Timer
EA=0; // Disable all IRQ

TMOD &=0xF0;

TMOD [=0x01; // 16 bit Prescaler: 28.125 Hz
TRO=1; // Timer 0 RUN

ETO=1;

EA=1; // Enable all IRQ
_wait_ms(100); // May needs a few msec until ready
return 0;

}

// END

v" Net.h

#define MAX_RX 100 // May be up to 1400-1500 Bytes, use at least 100 Bytes
// TX-Buffers (>=1)
#define MAX_TX 100 // Transmition Buffer Size, may be up to 1400-1500 Bytes

#define MAX_SOCK 5 // Maximum No. of Sockets (1-8 recommended)
#define TX_BUFFERS 4 // Recommended: 3 to 3*MAX_SOCK
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* Internal Options (Changes not recommended)
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/I *** Timeouts-Definitions ***

#define MAX RETRIES 4 // No of Retries (ARP/UDP/TCP...)

#define BASIC_RETRY_TIMER 6 // in 0.5 Seconds (WIN32 uses 3 sec?)

#define TCP_IDLE RETRIES 40 // == TOTAl TIMEOUT=((TCP_IDLE RETRIES*(MAX RETRIES-
1)+BASIC_RETRY_TIMER)/2 ins sec, (40 ca. 1 min )

#define UDP_IDLE RETRIES 40 / == TOTAI TIMEOUT=((UDP_IDLE RETRIES*(MAX RETRIES-
1)+BASIC_RETRY_TIMER)/2 ins sec, (40 ca. 1 min )

/* tep_client_flag */
#define FLAG_ACTIVE_OPEN 1 // Only used for TCP_CLIENTS, else ignored (= Passive open only poss.)
#define FLAG_PASSIVE_OPEN 0 // dto.

/* Socket type */

#define SOCKET NONE 0 // Not active
#ifdef USE_UDP

#define SOCKET _UDP 1 // UDP-Socket
#endif

#define SOCKET_TCP 2 // TCP_IP-Socket

/* Public Socket states */
#define TCP_CLOSED 0 // 0 for all: Socket closed (and listen)
#define TCP_EST 2 // Established, Connection OK

#ifdef USE_UDP_CLIENT
#define UDP_EST 7 // For UDP Established is the same as ARP Received...
#endif

/* Buffer-Flags for notready socket tcp() */
#define RDY 4 TX 1
#define RDY_4 CLOSE 0
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* Global structures and data
**********************************************************************************/
typedef union {

uchar bytes[4]; // Byte representation

unsigned long ipl; // 32bit representation

} IP_ADR;

typedef union{
unsigned long u;
struct{
uint h_word;
uint | word;
P ws
} WORD2_LONG;

typedef uchar MACI[6]; // define it as a type

typedef struct{
uchar socket_type; // Usage for this socket, see above

uchar state; // TCP-Socket state machine (TCP_CLOSED=0....)

#ifdef USE_TCP_CLIENT

uchar tep_client flag; / Only required for TCP clients to dist. between active/passive open.
#endif

MAC sremote_mac; // Remote's node MAC

unsigned long sremote_ip; // Remote node's IP

uint sremote_port; // Remote's port

uint local_port; // Our port for UDP and TCP (HTTP==80)

WORD2_ LONG sack; // TCP-Acknowledge nr. (of remote node)
WORD2_LONG sseq; // TCP-Sequence nr. (== rel. Data Pointer)

uchar retry_cnt; // Up-Counter for retries (may be later used as an exponent for timer)
uchar timer; // Counts down to 0, then something may happen or not...

// Here 3 Packets for each Socket reserved
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uint buf outsize3; // 0 for NO-Data, Size o following pointer...
unsigned long sseq_3; // TCP-Sequence nr. (== rel. Data Pointer for this pack)
xdata uchar *p_outbuf3;  // Pointer to avtive fragment 3 for this socket (outgoing)

uint buf outsize2; // 0 for NO-Data, Size o following pointer...
unsigned long sseq_2; // TCP-Sequence nr. (== rel. Data Pointer)
xdata uchar *p_outbuf2;  // Pointer to avtive fragment 2 for this socket (outgoing)

uint buf outsizel; // 0 for NO-Data, Size o following pointer...
unsigned long sseq_1; // TCP-Sequence nr. (== rel. Data Pointer)
xdata uchar *p_outbufl;  // Pointer to avtive fragment 1 for this socket (outgoing)

} UC_SOCKET;

extern MAC my mac; // init to ($51:$80:1P)

extern [IP_ADR my ip; // init manually to desired IP for this machine (public)
extern IP_ADR remote ip; // Last read IP (can be used as a temporary (see demos)

#if defined(USE_TCP_CLIENT) || defined(USE_UDP_CLIENT)

extern IP_ADR subnet_ip; // init to subnetmask (usually: 255,255,255,0}, Subnet mask for this node
extern IP_ADR gateway ip; //initto Gateway-IP for this node

#endif

/I *** THE SOCKETS ***
extern UC_SOCKET uc_sockettMAX_SOCK]; // My (User's) Sockets!
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* The public buffers in XRAM
**********************************************************************************/

// RX-Buffer (1)
extern uchar rcv_buffMAX RX]; // Buffer for receiving data (Mainly HTTP-Header...)
extern uint rcv_len;  // Size of received data (int)

/**********************************************************************************
* Useful Macros

**********************************************************************************/
/I A Macro for composing IP-Adrs. (Usage: COMPOSE_IP(remote_ip,192,168,1,5);)
#define COMPOSE _IP(x,a,b,c,d) {x.bytes[0]=a;x.bytes[1]=b;x.bytes[2]=c;x.bytes[3]=d;}

/I A Macro for setting up an socket. tcp_socket flags only used for clients...

#ifdef USE_TCP_CLIENT

#define SOCKET SETUP(a,b,c,d) {uc_socket[a].socket type=b; uc socket[a].local port=c; uc socket[a].tcp_client flag=d;}
#else

#define SOCKET SETUP(a,b,c,d) {uc_socket[a].socket type=b; uc_socket[a].local_port=c;} // Par. d only required if
TCP_CLIENT, ignored!

#endif
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* NETWORK Events

**********************************************************************************/
/| ========GROUP 9: <HTTP
// --- HTTP EVENTS ---

#define EVENT _HTTP_REQUEST 0x9000 // Somebody has requested a Page

/| ========GROUP A: <ARP
// --- ARP EVENTS ---

#define EVENT _ARP_REQUEST 0xA000 // Somebody requestet OUR IP (no important)
#define EVENT _ARP_OTHERREPLY 0xA100 // Received a Reply to (our???) ARP Request?
#define EVENT_ARP_UNKNOWN 0xA200 // Unknown ARP frame received

#define EVENT _ARP_NOTYPE 0xA300 // ARP with unknown Type received

#define EVENT_ARP_OTHER 0xA400 // Arp's MAC did'nt match our

#define EVENT ARP_OURREPLY 0xA500 // ARP received as a Reply to OUR Request

/| ========GROUP B: <ICMP
/| --- ICMP EVENTS ---

#define EVENT _ICMP_REPLY 0xB000 // Received a reply to a PING?

#define EVENT _ICMP_REQUEST 0xB100 // We have been PINGed! (This EVENT could be of interest...)
#define EVENT _ICMP_UNKNOWN 0xB200 // Unknown ICMP frame received
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/| ========GROUP C: <IP!
/[ --- IP EVENTS ---

#define EVENT _IP_NOIP4 0xCO000 // Accept only IP4 Frames

#define EVENT _IP_WONTFRAG 0xC100 // We don't accept fragemnts!
#define EVENT _IP_ UNKNOWN 0xC200 // received unknown IP

// --- General socket EVENTS ---

#define EVENT _SOCKET_TIMEOUT 0xD000 // General non-TCP-Socket-TIMEOUT (for TCP: _TCP_TIMOUT)
#define EVENT _SOCKET RETRANS 0xD100 // General non-TCP-Socket-Retransmition

#define EVENT _SOCKET NOBUFFER 0xD200 // No Buffer available

#define EVENT _SOCKET BUF2SMALL 0xD300 // Buffer is too small

#define EVENT _SOCKET IDLETIMER 0xD400 // Idle-Time triggered (about 2/sec)

/| ========GROUP E: <UDP.
// --- UDP EVENTS ---

#define EVENT _UDP_UNSOLICITED 0xE000 // Received Unsolicited UDP-DATA...

#define EVENT _UDP_ERROR 0xE100 // UDP segment with error received (ignored)

#define EVENT _UDP_DATARECEIVED 0xE200 // Received UDP-Data, lower 3 Bits contain the socket no. Len separate...
#define EVENT _UDP_ARPRETRANS 0xE300 // UDP-ARP-Retransmition due to timeout

#define EVENT UDP_DENIED 0xE400 // Denied an incomming or outgoing request (maybe socket failure or state error)!

/| =======GROUP F: <TCP
/I --- Misc. TCP EVENTS (less important) ---

#define EVENT _TCP_DENIED 0xF000  // Denied an incomming or outgoing request (maybe socket failure or state error)!
#define EVENT _TCP_RETRANS 0xF100 // TCP-Retransmition due to timeout

#define EVENT _TCP_SYNRECEIVED 0xF200 // <Passive Open>: SYN received, replied with an SYN+ACK. Stack-Idx in
LowByte

#define EVENT _TCP_OUTOFBOUNDS 0xF300 // Out-of-Bound-Segment received (Segment ignored)

#define EVENT TCP_TXPENDING 0xF400 // Can not send, old data not acknowledged!

/I --- Only ONE EVENT indicates received data (or ACK) on an (open) Socket ---
#define EVENT_TCP_DATARECEIVED 0xF500 // Received rcv_len data in rev_buf]] (== Implicit Passive Open)

/I --- These TCP EVENTS cause closing the socket (Bitmask 0xF800 or Cond. >= 0xF800)

#define EVENT_TCP_ILLEGALFRAME 0xF800 // Received a totally-out-or-order TCP frame
#define EVENT _TCP_RESETRECEIVED 0xF900 // Received a RESET-Signal for this Socket
#define EVENT_TCP_TIMEOUT 0xFA00 // Connection closed because of timeout

#define EVENT_TCP_WAITLASTACK 0xFBO0O // Waiting for Last Acknoledge (only in active mode)
#define EVENT_TCP_CLOSED 0xFCO00 // Closing Socket (regular)
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* Functions (some are reserved for internal usage)
**********************************************************************************/

/I Low Level (Use only in special cases).

xdata uchar* allocate tx_buf(void);

void free_tx_buf(xdata uchar* pbuf);

void free_match_socket(void);

void send_request ARP(unsigned long ipl);

void send_udp(xdata char* , uint len,xdata MAC *pmac,unsigned long rem_ipl,uint sport, uint dport);

// TCP

uint send_socket_tcp(uchar sock, xdata uchar* pbuf, uint datalen);

uint notready_socket_tcp(uchar sock, uchar flag);

uint stringsend_socket_tcp(uchar sock, far char* pdata);

uint close_socket_tcp(uchar sock);

uint open_socket_tcp(uchar sock,unsigned long remote_ipl,unsigned int remote_port);

// UDP

uint open_socket_udp(uchar sock,unsigned long remote_ipl,unsigned int remote_port);
uint send_socket_udp(uchar sock, xdata uchar* pbuf, uint datalen);

uint close_socket udp(uchar sock);

// General

uint poll_net(void);
uchar Init_net(void);

88



#ifdef DEBUG_REC

/I --- Debugging stuff (only available if DEBUG_REC defined )
#define MAX_REC_FRAME 100 // Max. No. of frames to record
extern uint rec_no;

void record_frame(uchar typ, uint port, unsigned long seq, unsigned long ack, uchar flags, uint len);
uchar show_frame(uint no);

#endif
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// EOF

v ¢s8900.c

#include <stdio.h>

#ifdef FLEXGATE
#include <reg535.h>
#endif

#ifdef ELMET
#include <reg51.h>
#endif

#include "net.h" // MAC
#include "cs8900.h" // CS8900 Register Definitions

#ifdef FLEXGATE

#define CS8900 RESET PS5 B4 // Hardware Pin for RESET (FlexGate @ C515)

#endif

#ifdef ELMET

#define CS8900 RESET P1 B7// Hardware Pin for RESET (ELEKTOR-FlexGate @ MSC1210)

#endif

J e e e e L e L

* void Write_8900(uint Register, uint Data);
*

* writes a word in little-endian byte order to a specified register
**********************************************************************************/
#asm

.segment __ Write 8900

.export _Write_8900
_Write_8900:

mov DPH,R6

mov DPL,R7

mov AR5

movx @DPTR,A

inc DPTR

mov A,R4

movx @DPTR,A

ret

#endasm

/*********************************************************************************
* void Write PP_8900(uint Register, uint Data);
&
* writes a word in little-endian byte order to a specified Packet Page register
**********************************************************************************/
#asm

.segment __ Write PP_8900

.export _Write PP_8900
_Write_PP_8900:

mov DPTR,#ADD_PORT ; Def: $000A

mov A,R7

movx @DPTR,A

inc DPTR
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mov A,R6

movx @DPTR,A

mov DPTR#DATA_PORT ; Def: $000C
mov A,R5

movx @DPTR,A

inc DPTR

mov A,R4

movx @DPTR,A

ret

#endasm

/*********************************************************************************

* void Write_Frame word_8900(uint Data);
sk

* writes a word in little-endian byte order to the frame register
**********************************************************************************/

#asm
.segment __ Write Frame word_8900

.export Write Frame word 8900
_Write_Frame_word_8900:

mov DPTR#TX_FRAME PORT ; Def: $0000
mov A,R6

movx @DPTR,A

inc DPTR

mov A,R7

movx @DPTR,A

ret

#endasm
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* void Write_Frame long_8900(unsigned long Data);
*

* writes a long in little-endian byte order to the frame register
**********************************************************************************/

#asm
.segment __ Write_Frame long_8900
.export Write Frame long 8900
~ Write Frame long_8900:
mov DPTR#TX_FRAME_PORT ; Def: $0000
mov A,R4
movx @DPTR,A
inc DPTR
mov AR5
movx @DPTR,A
mov DPTR#TX_FRAME PORT ; Def: $0000
mov A,R6
movx @DPTR,A
inc DPTR
mov A,R7
movx @DPTR,A
ret
#endasm

ks s sk sk stk st stk sk ke ok s sk sk s stk stk sk stk sk sk sk sk sk sk s sk ok sk stk stk sk ok sk sk sk kol stk skt skl ok sk skl skesksk kool ok ok ok

* void Write_Frame xdata_8900(xdata uchar* ps, uint len);

*

* Writes a number of bytes from XRAM to Frame Register Standard-Order (Network Order)
* Coded in Assembler for maximum speed...

* May write an odd number of bytes if this is the LAST block written...
st ot ks sl ko o sk s ook ko oo sk el koo otk ok sk ok koo ok

#asm

.segment _ Write_Frame xdata_8900
.export _Write Frame xdata 8900
_Write Frame xdata_8900:

; R67: Destination pointer

; R45: Len in bytes

; R23 used for temporaries

mov A,R4 ; first divide len by 2
clrC

rre A

mov R4,A

mov A,R5

rrc A ; now C set if odd len...

mov R5,A

mov A,R4 ; omit 0 words len
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orl A,RS

jz Twix

mov A,RS5 ; prepare to use 2 djnz
jz twfl

inc R4

2wfl: mov DPH,R6 ; R67 holds XRAM adr.
mov DPL,R7

movx A,@DPTR

mov R2,A

inc DPTR

movx A,@DPTR

mov R3,A

inc DPTR

mov R6,DPH ; Word now in R23
mov R7,DPL

mov DPTR#TX_FRAME PORT ; Def: $0000

mov A,R2

movx @DPTR,A

inc DPTR ; Def: $0001
mov A,R3

movx @DPTR,A

djnz R5,?wfl

djnz R4,?wfl

2wix: jnc 7wy

mov DPH,R6

mov DPL,R7

movx A,@DPTR ; get last Byte

mov DPTR #RX_FRAME_PORT ; Def: $0000
movx @DPTR,A

2wiy: ret

#endasm

/*********************************************************************************

* uint Read PP_8900(uint Register);
*

* reads a word from a specified Packet Page register
**********************************************************************************/
#asm

.segment _ Read PP_8900

.export Read PP 8900
_Read PP_8900:

mov DPTR,#ADD_PORT ; Def: $000A

mov A,R7

movx @DPTR,A

inc DPTR

mov A,R6

movx @DPTR,A

mov DPTR,#DATA_PORT ; Def: $000C

movx A,@DPTR

mov R7,A

inc DPTR

movx A,@DPTR

mov R6,A

ret

#endasm
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* uint Read FrameHL word 8900(void);
*

* reads a word from the Frame Register High-Low-Order! Req. for Status and Length
**********************************************************************************/
#asm

.segment _ Read FrameHL word 8900

.export Read FrameHL word 8900
_Read FrameHL word 8900:

mov DPTR#RX_FRAME_PORT+1 ; Def: $0001 Hi

movx A,@DPTR

mov R6,A

mov DPTR,#RX_FRAME_PORT ; Def: $0000 Low

movx A,@DPTR

mov R7,A
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ret
#endasm

s sk skttt sk ke ke ke s sk stk stk sttt st skt stk stk stk okl skt stk stk stttk kool skl ki koo ok ok ok ok

* uint Read_Frame _word_8900(void);
*

* reads a word from the Frame Register Standard-Order (Network Order)
**********************************************************************************/

#asm

.segment __ Read_Frame word 8900
.export _Read Frame word 8900
_Read Frame word 8900:

mov DPTR#RX_FRAME PORT ; Def: $0000
movx A,@DPTR

mov R6,A

inc DPTR

movx A,@DPTR

mov R7,A

ret

#endasm
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* unsigned long Read_Frame long_8900(void);
*

* reads a long word from the Frame Register Standard-Order (Network Order)
**********************************************************************************/

#asm
.segment __ Read_Frame long 8900
.export _Read Frame long 8900
_Read Frame long_8900:
mov DPTR#RX_FRAME PORT ; Def: $0000
movx A,@DPTR
mov R4,A
inc DPTR
movx A,@DPTR
mov R5,A
mov DPTR#RX FRAME PORT ; Def: $0000
movx A,@DPTR
mov R6,A
inc DPTR
movx A,@DPTR
mov R7,A
ret
#endasm
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* void Read_Frame xdata_8900(xdata uchar* ps, uint len);

*

* read a number of bytes to XRAM from Frame Register Standard-Order (Network Order)
* Coded in Assembler for maximum speed...

* May read an odd number of bytes if this is the LAST block read...
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#asm
.segment _ Read Frame xdata_8900
.export _Read Frame xdata 8900

_Read_Frame_xdata_8900:

; R67: Destination pointer
; R45: Len in bytes
; R23 used for temporaries
mov A,R4 ; first divide len by 2
clrC
rc A
mov R4,A
mov A,RS
rrc A ; now C set if odd len...
mov R5,A
mov A,R4 ; omit 0 words len
orl A,RS
jz rfx
mov A,RS5 ; prepare to use 2 djnz
jz 7rfl
inc R4
?1fl: mov DPTR,#RX _FRAME PORT ; Def: $0000
movx A,@DPTR
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mov R2,A

inc DPTR ; Def: $0001

movx A,@DPTR

mov R3,A ; Word now in R23

mov DPH,R6 ; R67 holds XRAM adr.
mov DPL,R7

mov A,R2

movx @DPTR,A

inc DPTR

mov A,R3

movx @DPTR,A

inc DPTR

mov R6,DPH

mov R7,DPL

djnz RS5,rf1

djnz R4,71f1

?rfx: jnc rfy

mov DPTR,#RX_FRAME PORT ; Def: $0000
movx A,@DPTR

mov DPH,R6

mov DPL,R7

movx @DPTR,A

rfy: ret

#endasm

/*********************************************************************************

* uchar Init_8900(void);
*

* Note: my mac[] must be set before!
* Init the CS8900A. If OK, return 0, else: ERROR
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uchar Init_8900(void){
uint ui,mac;
xdata uchar *pmac;
#ifdef CS8900_RESET // If a Reset-Pin is defined...
CS8900 RESET=0; // Reset-Pulse must be at least 400 nsec!
~wait_ms(100);
#endif

ui=Read PP_8900(PP_ChipID); // Read Manufacturer

if(ui!=0x630E) return 255; // Failed to read CS8900A's ID!

Write PP_8900(PP_SelfCTL, POWER_ON_RESET); // Soft-Reset the Ethernet-Controller
while (!(Read_PP_8900(PP_SelfST) & INIT_DONE)); // wait until chip-reset is done

// Read individual MAC from Array, convert it to 3 uints and set...

pmac=my_mac;

for(ui=PP_IA;ui<PP_IA+6;ui+=2){

mac=(*pmac++) | ((*pmac++)<<8); // Swap bytes bec. CS8900 is LE-machine...
Write PP_8900(ui, mac); // Write MAC

}

Write PP_8900(PP_RxCTL, RX OK_ACCEPT | RX_IA_ACCEPT | RX_BROADCAST ACCEPT);
Write PP_8900(PP_TestCTL, FDX 8900); // Full Duplex
Write_ PP_8900(PP_LineCTL, SERIAL RX ON | SERIAL_TX ON); // Transciever ON

return 0;
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* void Led_8900(char ns);
*

* Allow access to CS8900 Link-LED: 0: OFF, 1: ON, else: LINK
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* Additional Function (just for fun)
**********************************************************************************/
void Led_8900(char ns){

if(ns==1) Write_PP_8900(PP_SelfCTL, 0x5000); // Led ON

else if(!ns) Write_ PP_8900(PP_SelfCTL, 0x1000);// Led OFF

else Write PP_8900(PP_SelfCTL, 0x0000);// Led function LINK

}

/*********************************************************************************

* void RequestSend _8900(uint FrameSize);
sk
* Note: Frame-Size in BYTES
* Requests space in CS8900's on-chip memory for storing an outgoing frame
* Refer to Fig. 5.12 data sheet for the bidding process
* This function must only be called ONCE, Will stall in an endless loop without
* net. So a maximum delay was added of 256 loops.
**********************************************************************************/
void RequestSend 8900(uint FrameSize){
uchar del;
Write_8900(TX_CMD_PORT, TX_START ALL BYTES);
Write_8900(TX_LEN_PORT, FrameSize);
del=0;
while ({(Read_PP_8900(PP_BusST) & READY_FOR_TX_NOW)){
del++;
if(!del) break;
// puts("CS8900 Rdy4Tx");
}

}

// END

v’ Set.html

<html><head><title> Micro Web Server - Dynamic Form</title><meta http-equiv="Content-Type" content="text/html;
charset=windows-1253"><style type="text/css">

<l--
body {

background-color: #000000;
}
>
</style></head>

<body text=#FFFFFF vlink=#FFFFFF link=#FFFFFF alink=#FFFFFF>
<table align="center">

<tr><td width="640">

<hr noshade size="3" color="#00AAFF">

&nbsp;<hr noshade size="3" color="#00AAFF">

<p><b><h2><i>Micro Web Server</i></h2>

</b></p>

<p>Dynamic Form. Set the EImFlex's Clock and the LEDs. An invalid Time will be ignored. The Hardware contains two LEDs
(3+4), which can be controlled by the user. Each Set receives an ID, which will be displayed as "ID" on several pages. So you
can see, if the current settings are yours.<br>(Current) ID:@id

</p><form action="reply.html" method="get">

<table width=300><tr><td>Clock:

<input type=text name=A1 maxlength=2 value=@hr size=2> :

<input type=text name=A2 maxlength=2 value=@min size=2> :

<input type=text name=A3 maxlength=2 value=@sec size=2>

</td><td align=right><input type=submit value="Set Clock" name=A9>
</td></tr></table></form>

<form action="reply.htm!l" method="get">

<table width=300><tr>

<td><input type=hidden name=A4>

LED3: <input type=checkbox name=A5 checke@ls3 value="ON"></td>
<td>LED4: <input type=checkbox name=A6 checke@ls4 value="ON"></td>
<td align=right><input type=submit value="Set LEDs" name=A9>
</td></tr></table></form>

<b><a href="home.html">Exit and Home...</a></b>

<hr noshade size="3" color="#00AAFF">

</td></tr></table>

</body></html>
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V' Reply.html

<html><head><title> Web Server - Reply</title><meta http-equiv="Content-Type" content="text/html; charset=windows-
1253"><style type="text/css">

<l--
body {

background-color: #000000;
}
>
</style></head>

<body text=#FFFFFF vlink=#FFFFFF link=#FFFFFF alink=#FFFFFF>
<table align="center"><tr><td width="640">
<hr noshade size="3" color="#00AAFF">
&nbsp;<hr noshade size="3" color="#00AAFF">
<p><b><h2><i>Micro Web Server</i></h2>
</b></p>

<p>Accepted. (New) ID:@id</p>

<a href="set.html">Back...</a><br>

<a href="t_disp.html">Online Data...</a><br>
<a href="home.html">Home...</a>

<hr noshade size="3" color="#00AAFF">
</td></tr></table>

</body></html>

v' T disp.html

<p>Temperature/Clock. This page will be updated every 3 seconds. If other users make changes, the ID will reflect this.
ID:@id</p><p><b>Temperature Sensor:</b>
<table bgcolor=#{fffff border=1 cellpadding=0 cellspacing=0 width=514>
<tr><td><table width=@t_wid border=0 cellpadding=0 cellspacing=0>
<tr><td bgcolor=#{f0000>&nbsp;<b>@t deg</b></td></tr></table></td>
</tr></table>
<table border=0 width=>514><tr>
<td width="20%">10°C</td><td width="20%">|15°C</td><td width="20%">]20°C</td><td width="20%">]25°C</td>
<td width="20%">|30°C</td></tr></table><br>
</p><p><b>Time:</b>
<table bgcolor=#0000FF border=1 cellspacing=0 width=100>
<tr><td align=center>@ctime</td></tr>
</table>
</p>
<div align="right"><b><a href="home.html">Exit and Home...</a></b>
<br>
<b><i>Gizmo productions</i></b></div>
<hr noshade size="3" color="#00AAFF">
</td></tr></table></body></html>

v' Home.html

<html><head><title>Mico Web Server</title><meta http-equiv="Content-Type" content="text/html; charset=iso-8859-
1"><style type="text/css">

<I--
body {

background-color: #000000
}
>
</style></head>

<body text=#FFFFFF vlink=#FFFFFF link=#FFFFFF alink=#FFFFFF>
<table width="648" height="400" align="center">
<tr><td width="640">
<hr noshade size="3" color="#00AAFF">
<div align="center">
&nbsp;</div>
<hr noshade size="3" color="#00AAFF"><b>
<h2><i>Micro Web Server</i></h2>
</b></p>
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<p>This is an Embedded Webserver based on the MSC1210-Board with an Ethernet-Extension-Board. The Software was written
with the uC/51 C Compiler. All source codes (a complete TCP/IP Stack!) are included in uC/51!!!.</p>
<table border=0>
<tr><td><b><a href="t_disp.html">Online Data</a></b></td><td>Temperature/Clock Display (Dynamic HTML)</td></tr>
<tr><td><b><a href="set.html">Setup</a></td></b><td>Set Clock and LEDs, get new ID (Dynamic Forms)</td></tr>
</table><br><hr noshade size="3" color="#00AAFF"><table width="640" border="0"><tr>
<td>ID:@id</td>
<td align="right"><div align="center">Hits: @hits (this page since Power On)<br>

Gizmo production </div></td>
</tr></table></td></tr></table></body></html>
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