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1. TexHn4yecKre XapaKTEPUCTUKU

Muxkponporeccop

CucreMHas maMsaThb

FLASH
Koncons

HHutepdeiic mepenaun TaHHBIX

Otnanounslii HHTEpdEIic
KonTponnep muuast KAMAK
KoHcTpykTHBHOE HCTIOTHEHHE

ITutanue

Motorola PowerPC M PC852
32 pazpsna, RISC apxurekrtypa,
50 MTI't, 8 Kb k31, MMU

SDRAM 32 paspsina
16 (32) Moaiit

4 MoOaut
RS232

Ethernet, “Buras mapa”, 10/100
IMoayepxka aBTOKOH(DHUTYpAIMK JINHKA

BDM
PLD ¢upmer ALTERA
KAMAK wmomyns 2M

6V, 1A



2. biiok-cxema KoHTpoJIIepa

RS232 Ethernet 10/100
socket socket
CPU module
Ethernet
MAC
CPU MMU
core
SDRAM
Flash4 M 16 (32) M
LN module
CAMAC
interface
Altera
EP1C30
CAMAC BUS CAMAC BUS
RW, X,Q,C.Z, L,N




3. Onucanust perucTpoB
3.1. Kapra namstu

Anpec O6o3nauenue | KommenTtapuit
0x00000000..0x00FFFFFF CuctemHast naMAaTh, Bapuant 16 MOaiT
0x00000000..0x01FFFFFF CucremHas namsTh, BapuaHT 32 MoOaiT
0xF0080000..0x FOO8FFFF CAM_BUS | NAF okno KAMAK
OxFO0CO0000 CAM_CR Ynpasnstomuii peructp KAMAK
0xF00C0004 CAM_SR Crarycusiii peructp KAMAK
OxFF800000..0xFF80FFFF Flash, xon monuTopa
OxFF810000..0xFF81FFFF Flash, nannabie MoHHTOpA
O0xFF820000..0xFFBFFFFF Flash, mone3oBaTensckue qaHHbIe (PO
Linux u oOpa3 ram aucka)
OxFFFO0000..0x FFFOFFFF IMMR brok peructpos nmponeccopa M PC852
CwM. onucanue

[IpuMeuanue: B cOOTBETCTBUHU ¢ apxuTekTypoit PowerPC 6ut O mHbBI JTaHHBIX SBISETCS
cTapmum, 6uT 31 — MtaImMm.

3.2. CAM_BUS
Tun goctyna 32 bit, ro, wo
dopmar:

0.7 8.31

XXXX CAMAC READ or WRITE

Onucanue:

Oxkno pocryna k muHe KAMAK. UteHue u3 3Toro okHa NpuBOJUT K MOSIBICHUIO 1TUKJIA
YTCHHSI Ha IIIMHE, 3alUCh B OKHO MPUBOJIUT K oreparuu 3anucu. Kaxnoe 32-x paspsaHoe
CJIOBO B 3TOM OKHE COOTBETCTBYeT YHUKaTbHOMY coueTannto NAF KAMAK miuHe!.

CMerieHue OT Havyaja OKHA MPH 3TOM PACCUUTHIBAETCS 10 popmyie:
Offset=(N<<11) |(A<<7) | (F<<2)

3.3.CAM_CR
Tun noctyna 32 bit, rw
®dopmar:
0.4 5 6 7 8..31
XXXX Z C INH LAM
Onucanue:

LAM —macka npepoiBanuii. Eciii cooTBeTCTBYIOMMNI OUT paBeH Jior.1, pa3permeHo
npepeiBaHue pu ooHapyxxennu LAM 3anpoca.

INH — ympaBnenue cocrosauem curnaina inhibit va mmne

C —mocre ycTaHOBKH OMTa B JI0T.1, CleIyIOIIUI IIMKIT YTeHHs/3aicH OyaeT
conpoBoxaarbes curHaiom C.

Z —nocjie yCTaHOBKH OuTa B JIOT.1, CIIEAYONIMI UK YTCHHsI/3amucu Oy1eT
COMPOBOXKAATHCS CUTHAJIOM Z.

[Mpumeuanue. [Tocne nukia urenus/3anucu, 6utel C u Z cOpachIBarOTCS.



3.4.CAM_SR
Tun goctyna: 32 bit, ro
®dopmar:

0.4 5 6 7 8.31

XXXX Q X INH LAM

Onucanue:

LAM — cocrositare LAM 3ampocoB (HE3aBHCUMO OT MAacKH).
INH — cocrosaue curnana inhibit a mmne.

X —otBeT X 0Ji0Ka Ha TOCIICHIO0 ONIEPAIHI0 YTCHHS/3anCH
Q —otBer Q 6;10Ka Ha MOCIIEIHIO OTIEPAIUIO YTCHHsI/3AMNCH



4. Onucanue QyHKIIMOHATBHBIX 0JIOKOB

KoHTposuiep KOHCTPYKTHBHO COCTOUT U3 TPEX MOJYJICH — MPOIIECCOPHOT0, nHTEepdeiica
mmmael KAMAK (RW) 1 unrepdeiica LN.

4.1. IIponieccCOpHBIH MOJTYJIb

[TponeccopHbIii MOTYJTh MPEACTABIISIET COOOH MEYATHYIO IJIATY C YCTaHOBICHHBIMHU
KOMITOHeHTamH - kpuctain PowerPC MPC852, mukpocxema flash u qunamudeckas SDRAM
namaTh 06semMoM 16 (32) Moaiit. Mukponporeccop MPC852 Ha kpucrasie CoaepKuT
(GbyHKIMOHATBHBIE OJOKU — SAPO, MEHEDKEP BUPTYAIBHOM MaMSTH, KIII TaMsITh, KOHTPOJLIED

Ethernet, korrposarep UART. [Toapo6HOE omucanue mporeccopa MpuBeACHO B daiie
MPC866UM .PDF.

4.2. Untepdeiic KAMAK

Nnrepdeiic KAMAK peannzoan Ha PLD ¢upmer Altera. Llukiel ureHus u 3amiucu
WHULIUAPYIOTCS KOHTPOJIJIEPOM TpH oOpareHuu nporeccopa k okHy mamsata CAM_BUS Ha
JOoKaJabHOH muHe. OKHO OPraHW30BaHO TaKHUM 00pa30M, 4TO KaxkIOMy 32-pa3psIHOMY CIOBY
JIOKaJIBHOM IIUHBI COOTBETCTBYET onpeneneHHoe couetanne NAF va mmuue KAMAK.
VYnpasnenue uarepdericom KAMAK ocymectsnsiercs yepes peructpsl CAM_CR u
CAM_SR. LAM 3amnpocst KAMAK npeobpa3yroTcs ¢ HCTIOJIb30BaHUEM PETUCTPA MAacKHU B
npepeiBaHus mpoieccopa no auann |RQ1L.



5. Koncrpyktun

KonTpomnep KAMAK BbInosHeH B BUjie Tpex neyaTHbIX mi1aT. OCHOBHAs MOJHOpa3MepHas
riaTa HaXOAUTCS B 24-1 IO3UIIMK KPEWTa, Ha Hel K€ YCTaHaBIMBACTCS MPOIECCOPHBIN
MOJTyJib. BermomMorarenbHas Turata HaXOAUTCS B MMO3UIUHN 25 U COAepKUT nemmudpaTop
curHanoB N 1 mapaiensHO-TIOCTeA0BaTeNIbHBIN TpeoOpa3oBarens L curnanos. Ha nepenneit
MaHeJIM KOHTPOJUIEpa HaXOJISATCS:

*  O-KOHTaKTHBIN pa3beM JUIs HMOIKIFOUYEHHS KOHCOIH, po3eTka (Tunma D-SUB);

*  8-KOHTaKTHBIN pa3zbeM s noaktroueHus Ethernet (tuma RJ-48);

e cBeroauon CPU, mHauupyromuii akTHBHOCTH TIPOIIeccopa;

e cBeroauon BUS, unaumupyromuii oopamenus k mmae KAMAK;

e cBeroanon LAN, uHIUIMPYIOMNUA aKTUBHOCTD JIOKAIBHOUW CETH U 1IEJIOCTHOCTD JIMHKA;
* KHOIIKa cOpoca mporieccopa

Ha3nadyeHne KOHTaKTOB pasbeMa KOHCOJIN

KOHT THII CUTHAJ
2 BBIXOJT RXD
3 BXOJI TXD
5 - GND

Hasnauenue koHTakTOB pazbema Ethernet

KOHT THII CUTHAJ
1 BBIXOJT TX+
2 BBIXOJT TX-
3 BXOJI RX+
6 BXOJI RX-




6. 3arpy304HbIii MOHUTOP

6.1. O01IMe MOJI0KEHUS

[Tocne BKIIFOUSHHS TUTAHUS WIK TIepe3anycka KOHTPOJUIEpa yIpaBlieHHe BCEria
MOJTy4aeT 3arpy30uHbIii MOHUTOP. B 3aBUCHMOCTH OT YCTaHOBJICHHBIX MTApaMETPOB, MOHUTOP
cpa3y ImocJie 3amycKka MOYeT HavaTh noixydeHnue cereBoro ajapeca (BOOTP mpotokost),
3arpy3ky (aiina B TMHAMUYECKYIO MaMATh KOHTPOJIEPA, BEIOTHUTH MEPEXO/ 110 3apaHee
BBEJICHHOMY a/IpeCy WIH IIEPEUTH B KOMaHAHbIN peskuM. KoMaHIHBINA PEXXUM UCIIOIb3yeTCs
JUISE KOH(PUTYpaIIii MOHUTOPA U BBIIIOJIHEHUS ONIPEAETIEHHBIX CEPBUCHBIX (YHKIUHN. B 3TOM
pEeXUME MOHHUTOP BBITIOJIHSET BBOJMMEBIE ITOJIb30BATEIEM Yepe3 KOHCOJIb KOMaH bl U
BBIBOJIUT Ha KOHCOJIb PE3yJbTaT UX BbINOJHEHHs. Habop KOMaH]1 3aBUCUT OT TEKYILIETO
MeH0. CoepkuMoe MEHIO MOXKHO ITOCMOTPETh Ha)KaTHEM B TEPMUHAIBHOM MTporpaMme
knasui <h>, <Enter>.

MOHHUTOpP UMEET CIEeTYIONNE BO3MOKHOCTH:

* [lonyuenue ceTeBbIX mapaMeTpoB 1o npotokony BOOTP

* 3arpyska ¢aitnos no nporokony TFTP u3 BHemHero cepsepa

* 3arpyska oopaza OC u3

* BrimonHeHue cepBUCHBIX (GyHKIHI Mo kKoMaH e nonb3oBatens (BOOTP zampoc, ARP

zampoc, ICMP echo)

* CoxpaHeHHe MapaMeTPOB 3arpy3Ku BO (a1

» KomnupoBanue, 3arojiHeHNE, TECTUPOBAHUE TAMSTH

Bo ¢t namsatu napamerpbl MOHUTOPA 3aHUMatoT 64 Koaiit (cM. kapTy nmamsitu). Yacts
U3 HUX MOXET UCIIOJIb30BaThCs JpaiiBepaMu ONEpallMOHHON CUCTEMBI. B 4acTHOCTH, IepBbIe
6 OaiiT mapameTpoB 3aHuUMaeT aapec Ethernet konrpomnepa, ciaenyromue 256 6aiT -
KOMaHHast CTPOKa.

6.2. BapuaHThl 3arpy3Ku

OcHoBHas 3a/1a4a MOHUTOPA - 3arpy3Ka U 3aIlyCK ONepaIliOHHON CHCTEeMBbI. FICTOUHMKOB
3arpy3ku (HocHTeNnel 3arpyxaemMoro Qaiiaa) MoxeT ObITh 1Ba: ceTeBoit TFTP cepsep min
(b1 TaMSTh.

TFTP npoToxoi pa3paboTaH IS 3arpy3KH O€3TUCKOBBIX YCTPOUCTB. ITO TPAHCIIOPTHBIN
npoTokoJ, 6asupyrommiics Ha UDP/IP. O6b14HO mociie BKIIFOUEHHS, 0€3UCKOBOE YCTPOHCTBO
nosrydaeT mo BOOTP 3anpocy cereBbie HacTpoiiku, B ToM unciie aapec TFTP cepsepa. [Tocie
atoro TFTP cepBepy mocwinaercs 3ampoc Ha 3arpy3ky (daiina. Ecinu daiin HaiineH,
HAYMHAETCS KOMMPOBAHUE €0 B MAMATh YCTPOMCTBA (B JaHHOM ciiydae KoHTposuiepa). TFTP
CepBEPOM MOXKET CITY>KUTh JIF00ast paboyasi CTaHIIHsI, MOIKIIOYEHHAs K CETH, C 3aIyIIeHHOM
nporpammoit TFTP cepsepa. Jlist Linux, Hanpumep, Takast iporpaMMa BXOJUT B COCTaB
CTaH/IAPTHBIX YTHIIUT.

Bo ¢ namsaTte nienecoodpa3zHo moMenaTh 00pa3 sapa onepaioHHON CHCTEMBI U
o6pa3 ram (rom) aucka.

VcTouHuK 3arpy3KH 3amaercsi mapameTpom bOOtSIC MoHHUTOpPa, MMs 3arpykaemMoro (daiina
- napametpoM file (3ToT mapamerp urHopupyeTcs mpu 3arpy3ke u3 He)opMaTHPOBAHHOTO
GudIn-1UcKa), UTHHA 3arpykaeMoro 0J10Ka JaHHBIX - mapameTpom bootlen (atot mapametp
UTHOpHpYeTCs TpH 3arpy3ke u3 TFTP cepBepa wiu npu 3arpy3ke u3 ¢uam nakera Linux, cm.
1. 6.6). Cama 3arpy3ka HHUIIMAPYETCS IBYMs criocobamu - komanaoi |oad u pu pecrapre
MOHHTOpA, €CIIK ycTaHoBeH ¢uar Auto load.



6.3. Komananas cTpoka

Komannas crpoka (KC) ciayxut as nepeiayn JaHHBIX OT 3arPy309HOTO MOHHTOPA K
omnepaionHoii cucreme. KC HaxoauTcsi B 9HEPrOHE3aBUCUMOM MaMATH KOHTPOJIEpa U
MO>KET OBITh CKOITMPOBaHA MOHUTOPOM B JIF000€ MECTO OCHOBHOM TUHAMUYECKOW MaMSITH.
Komnuposanue KC B nuHaMu4eckyro nmaMaTh MPOU3BOJIUTCS, €cli ycTaHoBIeH ¢uiar "Copy
bootstring to RAM". TIpu konupoBanuu k Tekcty KC, BBeICHHOMY MOJIb30BaTEIICM,
ABTOMATHUYECKU J00ABISIOTCS CETEBbIE MMapaMETPhI. DTO MO3BOJISET ONEPAIIMOHHON cucTeMe
UCToNB30BaTh pe3ynbTarel BOOTP 3ampoca, BRIMOTHEHHOTO MOHUTOpOM. DopMaT 3THX
napameTpoB cieayromuii: e=<adrs.mask> h=<adrs> g=<adrs>, rae adrs— IP agpec B
TEKCTOBOM BH/Ie, Hanpumep, 193.1.2.3, mask — cereBas macka, oosruno ffffff00. [Tapamerp €
nepemaet |P aapec cereBoro unrepdeiica konrposepa, mapamerp h mepenaer IP agpec TFTP
cepsepa, g nepenaer |P agpec mmro3a.

KC penaktupyercs komanaoii bootstr. Comep:kumMoe CTPOKH 3aBHCHUT OT 3arpyKaeMoi
ONEPALOHHOW CUCTEMBI.

Hanpumep, mis 3arpysku Linux KC momkHa ©MeTh BUL:

root=/dev/ramO rw ramdisk_size=5000

€CITi B KauecTBe (HailIoBOM CHCTEMBI HCIIOIB3YETCs FaM-1IHCK;

root=/dev/nfs rw nfsroot=192.168.1.1:/usr/ppc860/linux/initrd \
1p=192.168.1.2:192.168.1.1::255.255.255.0::ethO: of f

€CJIM B KAQ4YE€CTBC (baﬁHOBOﬁ CHUCTCMBbI UCIIOJIb3YCTCA nfs.

BOJ’ICC HO,Z[p06H0 COOCPIKNMOC KOMaH,HHOﬁ CTPOKH paCCMATPHUBACTCA B JOKYMCHTAIIUH I10
OC Linux.

6.4. PenaktupoBaHue MapaMeTpoB

[lepexon B MEHIO pelaKTUPOBAHUS MapaMETPOB IPOUCXOIUT 110 KOMaH 1e <Opt>.
JloCTyIHBI ClIeAyIOIINe TapaMeTphl:

myip - BBox |P agpeca koHTpouiepa. DTO Mojie MOXKET 3aTOHATHCS aBTOMATHUECKH MTOCIIe
BeimonHeHus: BOOTP 3anpoca

servip - BBox IP aapeca cepBepa, ¢ koToporo OyeT 3arpysxathbest (aiiia mo TFTP
POTOKOJTY.

gwip - BBo IP agpeca ceTeBoro muiro3a.

mask - BBOJ] CETEBO# MacKH

file - ums (aiina, 3arpyxemoro mo komanze load

loadptr - agpec obmacTu mamMsATH, Kyaa OyaeT 3arpyarbes (daiin
jumpptr - aapec nepenavn ynpasieHus 0 KOMaHae go

bootstr - coneprkane KOMaHIHOW CTPOKH, KOTOpas MepeaaeTcs ONepaMOHHON cHCTeMe

bootptr - anpec, kyaa konupyeTcs KOMaHaHas cTpoka nepes 3amyckom OC



bootsrc - ko HocuTens 3arpyxaemoro ¢aiina
0O - 3arpyxartb 1o cetu ot TFTP cepBepa
1 - 3arpyxaTh U3 Qa1

bootlen - nuua obnacTu mamsTH, 3arpykaemMoii komanao# load. YuutsiBaetes, eciu
bootsrc = 1 u Bo i maMsTH He 3amporpaMmMupoBan LinuX maker

list - BBIBOMT 3HAUCHHUS BCEX MApaMETPOB

flags - nepexo B MeHIO yCTaHOBKH (h1aros
JlocTynHsl crneayromme ¢iary:

» "verbose mode" - mpu yctaHoBke B "ON" MOHUTOP BBIBOAMT OOJIBIIIE
TEKCTOBBIX COOOIIEHUH NIpU padoTe;

e "TFTP standalone" - mpu ycranoBke B "0ON" mapameTp Servip ne Oymer
MEHSATHCS TIPH MOJTy4eHUHN ceTeBbIX mapameTpoB o BOOTP. Takum o6pa3zom,
aapec TFTP cepBepa He OyaeT 3aBUCETh OT MMapaMeTPOB, MOTYUYEHHBIX 110
BOOTP.

» "Auto bootp" - BemonaaTe BOOTP 3anpoc npu nepesamycke

* "Autoload" - BeIMONHATE 3arpy3Ky ¢aitia npu nepesamnycke (aHATOTHIHO
koman/ie |oad

e "AUto jump" - BEITOIHATH MEpeaady yIpaBiIeHUs IPU IepE3anycKe
(amammornuno KoMaHe go)

» "Copy bootstring to RAM" - konmupoBaTh KOMaHHYIO CTPOKY B OIIEPaTUBHYIO
MaMsTh TIPU TIEpe3aIycKe

[Ipumevanus.
Ecnu ogHOBpeMenHO ycTaHoBieHbI (aaru "Auto bootp™, "Auto load”, "Auto
jump", "Copy bootstring to RAM", To mocne nepe3amnycka o4epeHOCTh
onepanuii cneayromas: BeimonHsercss BOOTP 3anpoc, 3arpykaercs daii,
KOMUPYETCsl KOMaH/IHAsl CTPOKA, MIePeIacTCsl yIpaBICHUE.

update - coxpaHuTh Bce mapaMeTphl (BKIIroYast (iiaru)
6.5. CepBUCHBIE KOMaH/IbI

pings - moruTop nepexoaut B pexxum |CMP 3x0 cepBepa u oTBevyaeT Ha Ping 3ampockl OT
JIPYIUX CTAHIMM B CETH. PeXXUM CIIy>KUT 111 IPOBEPKU COECIMHEHMS JIOKAJIbLHOM ceTH. Ilepen
BBITIOJTHEHUEM KOMaH/IbI JIOJKHBI OBITh YCTaHOBIICHBI ceTeBbie HacTpoiiku (IP ampec, macka,
IILJTFO3)

bootp - monuTOp 3amparrBaer cereBbie napameTpsl y BOOTP ceprepa

arp - mouutop nenaetr ARP 3anpoc u nonyuaet Ethernet agpec cepsepa mo ero IP agpecy.
IMpeaBapurensHO g0KeH ObITH BBeCH |P anpec ceprepa (mapametp Servip).

load - MoHUTOp 3arpy:kaet (aii B ONepaTUBHYIO TaMSTh KOHTpouiepa. icTrounnk
3arpy3ku (TFTP cepBep mnu ¢smi-auck) 3aaaercs mapamerpom bootsrc. Aapec mamstu
3agaercs mapamerpom loadptr

g0 - MOHUTOp MEPEacT YIpaBlIeHUE 10 aApecy

mdqu - pacriedaTka COACPKUMOIO IMaMATHU



mfill - 3amonHeHMe 06IACTH TTAMATH KOIOM

mtest - TecTupoBaHue 00J1aCTH NaMSITH, COAEP)KUMOE MPU ITOM TepAETCs

fflash - mporpammupoBanue ¢udm namstu. [lo TFTP npotokony Oyner 3arpyxeH ¢aiin u
3anporpaMMHpoBaH Bo (i namste. Mmst ¢aiina ykassiBaercs napamerpow file.

6.6. 3arpyska OC Linux

MoHuTOp UMeeT psiji 0codeHHOCTeH, oberdaromiux 3arpy3ky OC Linux. Bo-niepBsix, sapo u
o0pa3 ram aucka (eciid HCHOJb3YeTCs) TODKHBI ObITh CKOMITOHOBAHBI B TIAKET C MTOMOIIBIO
yruuthl lipack Ha host mammHe. DTo MO3BOJISET YUUTHIBATH pa3Mep (ailioB sapa u odpasza
JIMCKa, a Takke TUM (aitno (cxkareiii win HeT). [Tomydennsri liNUX-maker MoXeT ObITh
3amporpaMMHpPOBaH BO (D3I MaMSITh MITH 3arpy>KEeH Ha UCIIOJIHCHUE B OTIEPATUBHYIO MAMSITh.
ITpu mepenaye yrnpapiaeHus 10 aapecy Havaia makera (go win AutoJump), MOHHTOP
pacnioznaet nakert (o curnarype ‘LILO’) u mpou3BOIUT ClieAyrONIe ACHCTBHS:
PacmakoBbiBaeT (eciii HEOOXOAMMO) PO U pa3MeriaeT ero mo aapecy 0

Co3naet OJI0K ¢ ONMCaHKUEM MapameTpoB KoHTpoiuiepa bd_info

Pasmermaer 6510k bd_info B o6mactu BepxHeit rpaHuiipl mepBeix 8 Mobaiit

Tam sxe pa3meniaeTcs KOMaHIHAs CTPOKa

[Mepenaetcs ynpasienue sapy mo aapecy O ¢ ykazarenem Ha 0Opa3 ram aucka (eciu
OH HCIIOJIb3YeTCs)

SIE A

Heob6xoaumo oTMeTHTS, 4To sifpa Linux (apxurextypa PowerPC) npu nHunIManu3anmum
YMEIOT 00paIiaThesi TOJIBKO K HIKHEM 8 MO mamsitu. OTcroa cieayer, 4To MakeT JODKeH
OBITH pacroiokeH 10 rpanuisl 8 MoaiiT. Pekomenayemsrit aapec — 0x200000.

Bropas oco6eHHOCTh 00pabOTKH MAaKeTOB — JUIMHA MTAKEeTa YYUTHIBACTCS MPU KOTIMPOBAHUH
JTaHHBIX U3 Gudi mamsaty. Eciu Bo ¢udin mamsitu oOHapykeH maket, mapameTp bootlen
UTHOPHUPYETCS U JJIMHA KOMUPYEMBIX JJAHHBIX BBIYUCIISETCS MO 3ar0JIOBKY IaKeTa.



