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1. AAnpo

1.1. UcXomHbBIi TEKCT U KOMITWJISIINS

J71st KOHTpOJUIepa UCTIONIB3YIOTCS CTaHIAPTHBIC sIpa Linux, HampuMep, ¢ cailta
http://www kernel.org/pub/linux/kernel/v2.4/linux-2.4.22.tar.bz2, ¢ matuem
http://www.kernel.org/pub/linux/kernel/ports/ppc/2.4/linuxppc-2.4.22.patch.bz2.
J1st Kpocc KOMIMIISALUY Sipa He00X0 1Mo BHECTH u3MeHeHus: B Makefile.
Bo-miepBbIX, 100aBUTH CTPOKY
export CROSS COMPILE = §(PPC860_ BASE)/linux/tools/bin/ppc-linux-
Bo-BTOpBIX, H3MEHUTH TIEPEMEHHYIO
ARCH = ppc
Bo3MoskHa TakyKe KOMITMIIALIUS S/Ipa «POJIHBIMY» KOMITHIIATOPOM IOJT YIIPABICHHEM KOHTPOJIIEPA.

[Nepen xkoMmuIsAIUeH sapa HEOOXOIUMO 3aMEHHUTh KOH(pHUTYpannoHHbIH (aiin (.config B kopHe
JiepeBa) U BBIOpAaTh HEOOXOIUMBIE OTIIHH.

1.2. Komangnas cTpoka.

B xoMaHHOM CTpoKe APy COOOILIAETCS yCTPOHCTBO, HA KOTOPOM COJIEPIKUTCSI KOPHEBAs
¢aiinoBas cucrema, a TakXkKe ps APyrux mapaMeTpoB. KomaHHas CTpoka peakTUpyeTcs B
MOHUTOPE (CM. TEXHHYECKOE OMMCAHUE).

Bynem paccmarpuBaTh JBa OCHOBHBIX CITy4asl.

1. KopHeBoii (aitioBoit cucteMoit siBnsiercs nfs

B sToM cityyae koMaHHas CTPOKA JJOJDKHA UMETh BH (KaK BapUAHT):

root=/dev/nfs rw nfsroot=192.168.1.1:/ust/ppc860/linux/initrd
ip=192.168.1.2:192.168.1.1::255.255.255.0::eth0:off

rne

192.168.1.1 — ip agpec nfs cepBepa

192.168.1.2- ip agpec KoHTpoIUIEpa

255.255.255.0 — cereBas Macka

/ust/ppc860/linux/initrd — sxcopTUpyeMast TUPEKTOPHUS

2. KopHeBoii (aitioBoi cUCTEMOM SBISETCS ram JIUCK

KomanHast cTpoka 10JKHA UMETh BUJL:

root=/dev/ram0 rw ramdisk size=5000

rae napametp ramdisk size 3amaeT pazmep oOpasa (aiinoBoii cuctemsl, B KujaobaiiTax (cMm.
CJICIYIOIIYIO TJIABY).

2. KopneBas daiinoBas cucrema

2.1. NFS

[Tpu ucnonb3oBanuu nfs B kauecTBe KOPHEBOM (HailIOBOI CUCTEMBI MOKHO MCIOJIb30BATh JIBA
MoJ/IepeBa, KOTOPHIE SBIISAIOTCS YacThio sdk.

$(PPC860 BASE)/linux/initrd cm5307 — xoMnakTHasi peaji3anus, OCHOBaHHAsI Ha IPOCKTE
busybox. /laHHOE oAIEpEeBO TaKkKe UCTIONB3YETCS ISl CO3JaHusl 00pasa ram JuCKa.

$(PPC860 BASE)/linux/initrd_big — Goiee monHast peanu3aius, ¢ OOJIBIINM KOJTHISCTBOM
YTHJIAT U OUOHOTEK.

Hpaiiep KAMAK, a Taxoke yTunutsl, cienuuunsie 11 KoHTposuiepa CM5307PPC,
pacnonoxeHsl B moaaepese initrd cm5307. Hmwke npuBeneHO OMMcaHUe HEKOTOPBIX M3 HUX.
Yruiaura pload
Wcnons3oBanue: /usr/sbin/pload filename



3arpyxaet u3 aiina ¢ umeneM filename mukponporpammy KAMAK, 3T0 10KHO OBITH CIEIaHO
1o 3arpy3ku moayinst KAMAK.
Yrnaura flash
Cwm. rnaBy «PenaxktupoBanue u coxpanenue koHpurypauun OC Linux»
Cxpunr writeflash
Cwm. rnaBy «PenaxktupoBanue u coxpanenue koHurypauun OC Linux»
YTuianra /usr/sbin/camtest
TectupoBanue mmasl KAMAK, ucnonb3yercst npu HajlaJke KOHTpoJUiepa
®@aiia /etc/cm5307/cam_bus.rbf
Muxkponporpamma KAMAK
Moay.as /lib/modules/2.4.22/camac.o
Peanuszyer npaiisep KAMAK, coBmectumsblil ¢ koHTposuiepoM CM5307. Onncanue npuBeaeHo B
MPWIOXKEHUH 1.
Mopayas /lib/modules/2.4.22/camac_p.o
Peanusyer npaiisep KAMAK, coBmectumslii ¢ kouTposuiepoM PPl. Onncanue npuseneHo B
MIPUJIOKEHUH 2.
OnHOBpEeMEHHOE UCIOIB30BAHUE JIBYX BApUAHTOB JpaiiBepa HE MPEAyCMOTPEHO.
Jlns pegaktupoBanus Qaiinos koHpuUrypanuu Linux cpeacTBaMu KOHTpOIIIEpa MOXKHO
HCII0JIb30BaTh YKPaHHbBIN PEAKTOP joe.

2.2. RAM nuck

Ecnu xak kopHeBasi (paiiiioBasi cuicTeMa UCIOIBb3yETCs ram JUCK, OH JTOJDKEH OBbITh
MPOMHHUIIMAIM3UPOBAH JI0 3aIycKa init mporiecca. s 3Toro BMecre ¢ Sapom B MamMsTh
KOHTpOJUIEpa 3arpy’kaeTcsi Cxarthlii 00pa3 ram aucka. Comepkumoe ram nucka Haxoaures B sdk -
$(PPC860 BASE)/linux/initrd cm5307. J{ist moaroToBku odpasa B sdk ecTh ciexyromuit
WHCTPYMEHTAPHIA.
mkramdisk
Cozmaer 00pa3 ram JuCKa U3 YKa3aHHOW JUPEKTOPUU U CKUMaeT ero. Pesynbprar B ramdisk.gz.
mkbootimage
Co3znmaer 3arpyskaemblii 00pa3 (cxxkaroe sapo + 00pa3 nucka) B BUE MakeTa linux, COBMECTUMOTO ¢
MOHHUTOPOM-3arpy3unkom. PesynbraT B image.bin.
mount_ramdisk
PacnakoBbiBaeT aiin aucka (ramdisk.gz) u MmouTupyeT ero k nupekropuu ramdisk mnt.
umount_ramdisk
PasmonTtupyet ramdisk_mnt u ynakosbsiBaet ramdisk.gz.

3. PenaktupoBanue u coxpanenue koHpurypamuun OC Linux

Kondurypamust OC Linux MoxeT ObITh cOXpaHeHa B 3Heprone3zaBucumyto namsrs (flash) u 3atem
AaBTOMATHYECKH BOCCTAHOBJICHA IPH 3arpy3Ke CUCTEMBI. BobMHCTBO (haitiioB KOH(UTYpanuu
HaXOJATCS B TUPEKTOPUU €tC U SBJIAIOTCSA TEKCTOBBIMH, TO3TOMY JJISl UX PEAAKTUPOBAHUS MOXKHO
WCIOJIb30BaTh YKPAHHBIN TEKCTOBBIN PEIaKTOp jOe.
[TocnenoBaTrenbHOCTh NEMCTBUI MPU COXPAHEHUHU KOH(UTYPALIUH CIIe Ty OILas:

1. ®aiinbl etc TUPEKTOPUH 3aTTAKOBBIBAIOTCS B tar apXuB

2. ApxuB C)XMMaeTcs yTHIUTOU gZip

3. Tomyuennsrii cxatblii aiin 3anuceiBaercs B flash mamsaTs yTunmuToii /usr/sbin/flash
Jlis yIipoIieHus mpoiecca COXpaHeHus! KOH(pUrypauuu cymectByeTr ckpunt writeflash, kotopsiit
aBTOMATHUYECKH BBIIOJHsET AercTBUS 1-3. 3arpy3ka koHnpurypanuu u3 flash mamstu
OCYILECTBIISICTCSI B 00pPaTHOM MOCIE10BATEIBHOCTH.

O0beM mamsTH, JOCTYITHBIN 7151 KOHQUTYPAITMOHHBIX JTaHHBIX, OTPAaHHYUBACTCS OOIIMM
pa3mepom flash mamsitu (4 MoOaiita) un konuuectBoM flash mamsitu, 3ansaToit ans nakera OC Linux
(cxatbiit 00pas siipa U ram JUCKA).



Yrunura flash umeer criemyromiye napameTpsr:

flash [r|w] filename

rre

r — OIIMS YTeHUs1, KOH(Urypaunonssle fanuele u3 flash namstu ynratrores B aiin ¢ uMeHeM
filename;

W — OIIMS 3alMCH, KOH(UTYpallMOHHBIE AaHHbIe U3 ¢ailna c umeHeM filename 3anuceIBatoTCS
Bo flash mamsTh.

Jli1st BocCTaHOBJIEHUS! KOH(UTYpaluu MpH 3ammycke cuctemsl, yruiauTa flash nmeer
CHEIHMaIbHBIN peXuM paboThl, IEPEX0]] B KOTOPBIN ocyliecTBisercs, eciau pid = 1. abiMu
cnoBamu, ytunura flash MoxeT 3amyckatbes BMecTo mpoiiecca init. UToObl coxpaHeHHast
KOH(UTypaIysi BOCCTaHABIMBAJIAch KaX /bl pa3 npu 3amycke OC, He00X0AUMO B KOMaHTHON
CTpOKE yKa3aTh B KadecTBe init mpouecca yruiury flash:

init=/usr/sbin/flash
Ecnu B KOMaHAHOM CTpOKe yKa3aHHas MOACTPOKA OTCYTCTBYET, 3arpyaercsi KoHQUrypauus mno
YMOJTYaHHUIO (COXpaHEHHas B 00pa3e ram JHCKa).

Buumanue! [Ipu oOHOBIEHHH BepcHH IPOTPaMMHOT0 obOecrieueHus (sapa u odpasza ram JUCKa)
TeKymas KoHpurypamus tepsiercs. J[st ee coxpaHeHns: HEOOX0IUMO POUNUTATH KOHPHUTYPAITHIO
yrunurtoii flash Bo BpemeHHbIi (aiin, KoTopblil Janee MOXHO 3a0paTh U3 KOHTpoIiepa uepes ftp.



4. CpenctBa pazpabOTKU MPUIIOKEHUN

[To ymomuaHUIO KOPHEBOH TUPEKTOPUEH IS TPOTPAMMHOTO obecrieueHus siBisieTcst /ust/ppc860.
[TyTh K KOPHEBOH TUPEKTOPHUHU HCHIOIB3yeTcs B make aiinax u 10KeH SKCIIOPTUPOBATHCS KaK

IIEpEMEHHAas OKPYKEHUS:
export PPC860 BASE=/usr/ppc860

[IpunoxxeHus MOTyT pa3padbaThIBaTHCS KaK ¢ KPOCC KOMITUIISITOPOM, TaK C «POTHBIMY.

B xopHeBoO#i TUpeKTOpHH HAXOAATCS (HalIb:

linux/apps — npumeps! npunoxenuii, mogyan KAMAK

linux/apps/camac_module — moaysns KAMAK, coBmectumslii ¢ kouTposuiepom CMS5307

linux/apps/camac_module_ppi — moxyns KAMAK, coBmectumsiii ¢ I111M-6

linux/apps/makeconfig - onpenenenus nyteit k ondbauoTexkam u h-daiinam, giaros
KOMIIMJISTOPA U T.J. DTOT (hailsl JOIKEH MOAKII0YaThCsl AUPEKTUBOH include B
MOJTh30BaTEILCKUX make-daiinax.

linux/initrd_big — 06pa3 xopHeBo# (ailioBOi cUCTEMBI I MOAKIIOYEHUS 10 nfS, TOTHBIHI
BapuaHT. B 9101 ke mupekropun HaxoAsaTcs h-daitnpl u OHOINOTEKY.

linux/initrd_cm5307 — 06pa3 kopHeBo#i (ailioBol cHCTEMBbI sl OAKIIOUEHHS 110 nfs nin
co3zaHus oOpasza ram Jucka

linux/kernel — ncxoaHbIe TEKCTHI sSApa, CKOHPUTYPUPOBAHHOTO JUIsI KOHTPOJLIEpa

linux/tools — kpocc koMmIIIATOP, accemMOIIep U APyTHUE CPEACTBA



[Tpunoxenus

B npunoxenun 1 npuBeneno onucanue apaiiBepa mmHbl KAMAK, coBMecTUMOTro ¢ npeaplayei
peanu3anueii B kouTposuiepe CM5307 na nponeccope Motorola CM5307. Moayns npaiiBepa
pacrosioxeH B (HailsIoBOi CUCTEME KOHTPOJUIEpa, B TUPEKTOPUH

/lib/modules/(KERNEL VERSION)/camac.o.

B npunoxxennn 2 nmpuBeaeHo onucanue apaiisepa mmHsl KAMAK 1 6u01uoTekn, UMEIOIIIX
MpOrpaMMHBIN nHTEepQeiic aHalorn4HbIi qpaiiBepy u 6ubnanoreke aganrepa [1I11-6, B peanuzanun
Huxudoposa. Moaynb apaiiBepa pacronoxeH B (ailyioBoii CUCTEME KOHTPOJUIEPa, B TUPEKTOPUH
/lib/modules/(KERNEL VERSION)/camac_p.o. Kpome Toro, npaiiBep uMeeT paciuupeHue —
BO3MOXHOCTh padotats ¢ LAM 3ampocamu gepe3 BbI30B select.

O6a npaiiBepa He MOTYT UCIIOJIb30BATHCS OJHOBPEMEHHO.

HenocraTkom npaitBepoB SBISETCS TOCTATOYHO OOJIBIIOE BPEMS UCIIOTHEHUS OUHOYHBIX NAF
MHCTPYKLHN — OKOJIO 23 MKC. biio4Hble onepanyy ¢ UCIOJIb30BaHUEM JIpaiiBEPA 3aHUMAIOT BpeMs
okouio 1.5 mxc Ha oguH NAF. Jlnis OeicTporo ucnonHeHus: onuHOYHBIX NAF MOXHO HCTIONBb30BaTh
6ubmmoreky libcamdirect, onucanue KOTOpoi MpuUBeIeHO B npuiioxkeHnu 3. bubanoreka Moxer
HCIIOJIB30BaThCS COBMECTHO C OJTHUM M3 ApaiBepoB. [Ipu 3TOM uepes3 apaiBep OCyIIEeCTBIIAETCS
pabota ¢ LAM 3anpocamu u onepauuu ¢ nuauamu C,Z,1, a uepe3 oubnuorexy — NAF onepauuu.
Bpemennsie napamerpsl OuOIMoTEKH cieayroniue — 2.5 Mkc Ha ogquHouHbIA NAF 1 1.5 Mxc mpu
6mounbix NAF onmeparusix.



[Tpunoxenue 1. Jlpaiteep mmuasl KAMAK s kouTpomepa CMS5307

Hpaiisep mmasl KAMAK pa3paboTtan B BU€ MOIYJISI U 00€CTICUMBAET IIPOTPAMMHBIMA
untepdeiic g qocryna k mmHe KAMAK nmpukiaiHbIX TPOIECCOB.

[Tpuknagneie mporecchl MoryT oOpamarbes k mmHe KAMAK uyepes ¢aiin yerpoiicTa
/dev/camac. Yucio npoueccoB, 0THOBPEMEHHO COBEPIIAIOLINX ONEpalliy BBOJA-BbIBOJIA HE
orpanuueHo. [TosBnenne aktuBHoro LAM 3anpoca npuBoaut k nocbuike curHana SIGUSR1, eciu
npolecc npeaBapuTeNbHO paspemni 00padoTky ganHoro LAM.

IMepen HayamoM pabOThI C MIMHOM MPOIIECC OTKPHIBACT CIEIUATbHBIN (haii:
fd = open(“/dev/camac”, O RDWR)

Pabota ¢ mmHOM J0MKHA 3aBepIIATHCA 3aKPHITHEM CHEIIHAIBHOTO (aiina:
close(fd)

Ornepanyu YTeHUs/3a0ucy

int read(int fd, char *buf, int len)
int write(int fd, char *buf, int len)

T'ne

IlepBblii napameTp — QailoBBIi JECKPHUIITOD.

Bropoii napameTp — yka3zarenp Ha 3aroyioBok cam_header t (cM. mpeapI Ay Ui yHKT)
Tpertuii napameTp — 4uCIO onepanuii YTeHHsI/3amucH, <= 256

Bo3BpaiiaeMoe 3HaueHHe — YUCIIO ONIEPAIIMN YTCHUS/3aIIUCH

Brimoaaenune ko Cu Z

ioctl BBI3OBBI;

ioctl(fd, CAM_IOCTL_EXC, 0)
ioctl(fd, CAM_IOCTL_EXZ, 0)

MIPUBOJAT K NOSIBJIICHUIO HA HMHE C 1 Z IUKIIOB COOTBETCTBEHHO.

IlepBblilt napameTp — QailyioBbI JECKPUIITOD.

Bropoii napameTtp — koj oneparuu (KOHCTaHTa, onpeaeNieHHas B ¢aiine camac.h)
Tperuii mnapameTp UrHOpUpPyETCH.

Bo3sBpamaemoe 3nauenue — 0.

Yupasnenue curaaigoM Inhibit

s urenus curHana [ na mmue KAMAK Brinonnsercs ioctl BbI30B:
unsigned x;

i(.).ctl(fd, CAM_IOCTL_GETI, &x);

IlepBblii napameTp — GaitIoBBINA JECKPUTITOP.

Bropoii mapamerp — Koz onepanuu

TpeTuii mapameTp — ykazaTenb Ha unsigned
Bo3Bpamaemoe 3HaueHue — ioctl Be130oB Bo3zBpainaet 0,



cocrosinue curraina Inhibit HaxoauUTCs B MepeMeHHOH X.

Jiis ycranoBku curHasa I BermosHsieTcs ioctl BEI3OB:

unsigned x;

ioctl(fd, CAM_IOCTL_SETI, &x);

IlepBblilt napameTp — QailyioBBI JECKPUIITOD.

Bropoii napamerp — Ko onepanuu

Tpernii napamerp — ykaszarenp Ha unsigned

Bo3Bpamaemoe 3Hauenue — ioctl Be130B Bo3Bpamaet 0

Curnan Inhibit Oyner ycTaHOBIIEH B COOTBETCTBUU C COJIEPKUMBIM TIEPEMEHHOM X.

Yopasnenaune LAM 3anpocamMu
unsigned x;

joctl(fd, CAM_IOCTL_LAMENABLE, &x);

JlaHHbIi BRI30B “‘npunuchiBaeT”’ yKazaHHbll LAM mpoueccy u pasmackupyer ero. B ciayuae
aktuBu3anuu nanHoro LAM 3ampoca, nporecc monyuut curaain SIGUSRI.

IlepBblilt napameTp — QailyioBbI JECKPUIITOD.

Bropoii napamerp — KoJ onepanyu

Tpernii napameTp — ykaszarenpb Ha unsigned

Bo3Bpamaemoe 3HaueHue — ioctl BbI130B Bo3Bpaiaet 0 B ciydae yCIEIIHOTO BBIOJIHEHUS U
-1 eciu LAM 3aHAT ApyruM OponeccoM UM MOIYJIEM.

[Iepemennas x conepxut Homep LAM 3anpoca 0..23

unsigned x;

ioctl(fd, CAM_IOCTL_LAMDISABLE, &Xx);
JlauHbIi BBI30B MackupyeT LAM 3ampoc 1 0CBOOOKIAET €ro AJI 3aXBaTa APYyTHUMH IPOIECCAMHU.

IlepBblii napameTp — GaitIoBBIN JECKPUTITOP.

Bropoii mapamerp — Koz onepanuun

TpeTuii mapameTp — ykazaTenb Ha unsigned

Bo3Bpamaemoe 3HaueHue — ioctl BbI30B Bo3BpaiaeT 0 B ciIydae yCIEIIHOTO BBITIOTHEHUS U
-1 eciu LAM 3aHsT Apyrum nporeccom Ui MOAYJIEM.

[lepemenHnas x cogepxut Homep LAM 3anpoca 0..23

unsigned x;

ioctl(fd, CAM_IOCTL_LAMPENDING, &Xx);

Br130B Bo3Bpamaer Mmacky LAM 3anpocoB, akTUBHBIX B HACTOSALINI MOMEHT. Bo3Bpamaemoe
3Ha4YeHUE HE 3aBUCUT OT YCTAHOBJIEHHON MAaCKM pa3pelIeHus/3ampera 1 0ToOpaxkaeT TeKyllee
COCTOSTHUE Ha LIMHE.

IlepBblii napameTp — GaitIoBBINA JECKPUTITOP.

Bropoii mapamerp — Ko onepanuu

TpeTuii mapamerp — ykazaTenb Ha unsigned

Bo3Bpamaemoe 3nauyenue — ioctl Bb13oB Bo3Bpamaet 0, Macka HaXOJUTCS B IEPEMEHHOM X.



[Tpunoxenue 2. I11I111-6 coBmectumsbiil aparisep mmasl KAMAK

1. BBenenue

OO6paieHne K yCTpOMCTBY OCYIISCTBISIETCS Yepe3 CreuaibHbIi (aitn /dev/camac.
OTkpbIB 3TH (aiinsl, MoxkHO padotats ¢ KAMAKoM, ncnonb3ys ¢GyHKIMM paboThl ¢ Gaimamu:
open, close, ioctl, Iseek, read, write u Makpochl u3 daitna ~libcamac.h"

HpaiiBep uMeeT Claeayoue YepThl:
e VYcraHaBiIHMBaeTCs Kak 3arpyKaeMblil MOIYIIb;
e Mosker BBRIIOTHATH 16-u nnn 24-x paspsanbie oquHouHbie KAMAK muKIel Miin UKIIbE 6e3

JTAHHBIX

e Mosxert BoITONHATH O709HbIe KAMAK 16-1 nnu 24-X pa3psiHble KB,
e  Moxer npoBepaTh Hannmune LAM 3amnpoca u oxugate LAM 3anpoc B TEUEHUHN YKa3aHHOTO

BPEMEHU;

e Vmpasmsier munaueit Inhibit;
e Moxer poBoauth C u Z KAMAK nukis.

3arpy3ka MOJyJisl, B IPOCTEHUILEM ClIydae, MOYKET OCYIECTBIATHCS KOMAaHI0M:
insmod camac_p.o
0e3 mapaMeTpoB.

2. Ucnonb3oBanue apaiisepa

JpaiiBep nocTyneH yepe3 crienuanbHelii ¢aitiel /dev/camac. Ecnu B daitnoBoii cucreme
KOHTpOJIJIEpa IaHHBIN ApaiiBep OTCYTCTBYET, €r0 HEOOXOAMMO CO3/1aTh KOMaH/I0M:

mknod /dev/camac ¢ 21 0

B nporpamme Ha "C" u "C++" 1151 ucnosib30BaHuUs ApaiiBepa HEOOXOIUMO TOIKIIIOUHATH (haiii
“libcamac.h":

#include<libcamac.h>

B aTOM (aiine HaXOAATCS KOHCTAHTBI K MAKPOCHI JJIsi KOJAUPOBAHHUSI TAPAMETPOB TP BBHI3OBE
cUCTeMHBIX (pyHKIMI 1 onmcanbl pyHKIUM, oOierdatoniie padory ¢ KAMAKowm.

3. CucreMHbI€ BBI30OBEI

HpaiiBep 0OpabaThIBaeT CICIYIONINE CUCTEMHBIC BBI3OBHI:

open()

int open(const char *pathname, int flafs);

OtkpbiTe KAMAK Kpeir.

pathname 3T0 cTpoka ~/dev/camac”

flags nomken 0eiTh O RDWR.

OyHkIuUs Bo3BpaaeT neckpuntop daiina (fd), ¢ koropeiM OyayT paboTaTh ocTanbHble (yHKIHH,
WK -1 B cIy4yae OINOKH.

close()

int close(int fd);

Oyuknus 3akpsiBaeT KAMAK kpeir.
BosBpamaer 0 npu ycrenHom BbIIOIHEHUH.



Iseek()

off tIseek(int fd, off t offset, int whence)

@ynkuums nepenaet B apaiiBep aapec N, cybaapec A, QyHKIHUIO F 1, BO3MOXKHO, TPU3HAK 24-X
6utoBoit paboTHl uepe3 offset napamerp. Creayromume 3a 3TuM GyHKIUU read U write OyayT
npoBoauTb CAMAC 0OMeHBI, HCTIONB3YIO TIEpeIaHHbIE TTapaMETPHI.

offset MOXHO IIOCTPOUTH, UCIIONB3YSI Makpo NAF(N, A, F) mim NAF24(N,A,F) u3 “ppi6camac.h®.
whence mapameTp MoxeT ObITh TobK0 SEEK_SET. dynkuus Bo3Bpariaer -1 npu omubke. T.o.
THITUYHOE MCIIOIB30BAHUE ATOH (QYHKIIUH:

Iseek(fd, NAF(n, a, f), SEEK SET);

I seek He BBINOIHIET HUKAKUX ONepaliii oOMeHa ¢ KpeHTOM, OHa TOJIbKO YCTaHABIMBAET B
npaiiBepe 'ykazaTelb Mo3uIuu B daitiie', corsiacHo N, A u F 17151 mocie 1y omiero ueroib30BaHums.
[Ipu oTcyTcTBrN OoIMOKM (YHKIMS BOo3BpalaeT napameTp offset.

read() u write()

int read(int fd, char *buf, size t count);

int write(int fd, char *buf, size t count);

OtH pynkun odbecneunBaioT nposeneHrne KAMAK 1mukiia ¢ npenBapuTebHO YCTaHOBICHHBIMU
¢bynkiuei Iseek agpecom, cydoanpecoM U GyHKITHCH.

Tun npoBogumoro KAMAK 1ukiia 3aBUCUT OT 3HaUYE€HUS cHETYMKa count.

count = 2
- mpoBoauTcs 16-u pazpsauaeiit KAMAK nukn
count = 3

- npoBoauTcs 24-x pazpsaaubiiit KAMAK mukn

count = 4%*n

- mpoBoauTcs n 16-u unu 24-x paspagasix KAMAK nukinos ( ananor LONG NAF )

JlanHble ynTaroTCsA/MUuIyTes u3/B buf.

[Ipu ycrienrtHOM BBITIOJTHEHHH BO3BpAIaeTCsl KOJTMYECTBO MepeaaHHbix 0aiiToB. [Ipu ommbke
BO3Bpamaercs -1.

OtBet X 1 Q MOXxHO y3HaTh uepe3 ioctl (fd ,CAMAC_STATUS, &status).

[Ipu ucnosnb3oBanmM ATUX PYHKINH 00eCIIeunBaeTCs] MaKCUMaJIbHAsi CKOPOCTh TIepeaun OJIOKOB
naHHbIX. [lng BeimonHeHus oquHouHBIX KAMAK ¢dyHKkuunii mydine ucnoiab30BaTh GyHKITUIO
ioctl ).

ioctl()

int ioctl(int fd, int cmd, unsigned long *argp);

[To3Bomsier mpoBoauTh KAMAK 1mukiiel ¢ JaHHBIMU U 06€3 TaHHBIX, MOJTyYaTh OTBET OJIOKA U
TaiiMayT Ha NOCIEAHUMN, TPOBEACHHBIA 13 ucnoiabzyemoro fd, KAMAK-muki1.

JlommycTuMBI clieayromue KoMaHabl cmd, onpeeneHHbie B (aiine libcamac.h:

NAF(n, a, f) - npoBectu 16-u paspsaasii KAMAK mukn. nns komann urenus ( FO - F7), argp -
KyJa nmucatb, st komann 3anucu ( F16 - F23), argp - otkya unrats. argp moxet o0bitb NULL. B
stom citydae npoBoautcs KAMAK nuki, ganisie He nepefatorcs. Bo3Bpaiaer oTeer X, Q B
MiIaamux aByx outax. [Ipu ommbke uinn taitmayTte Bo3BpamaeT -1. Koa ommokun MOXKHO

HOCMOTpeTB B errno.
CAMAC_24 | NAF(n, a, F)

- TO %e 4To U NAF, HO ipoBoauTcs 24-x paspsansii KAMAK numko.

NAF24(n, a, f) - cMm. BbIIIIE.

CAMAC STATUS - knazget B *argp oTBETH timeout,X,Q B muaamue Tpu 6uta. OTBET AaeTcs OT
MOCJIETHET0, MPOBEAECHHOT0 Uepe3 ucnonbzyembiid neckpuntop fd, KAMAK nukna. Tak M0oXHO
MOJTyYUTh ATH OTBETHI OT long naf, mpoBeneHHoro uepes read wiu write.



CAMAC_NON_DATA - nposectu KAMAK nukn 6e3 naHHsIx, ¢ N, A, F IpeBapuTeIbHO
ycTaHOBJIEHHBbIX uepe3 Iseek. OTBeT timeout, X, Q MOXHO NOJYUUTh Yepe3 ioct] KOMaHI0M
CAMAC_STATUS.

CAMAC_LWAIT()) - oxxunanue nosiienuss LAM ¢ Homepom 1. timeout=argp eciau timeout >
0 To xnathb LAM B TeueHun 3Toro taiimayta; eciau timeout < O - KAAaTh BEYHO; €CIM timeout ==
0 To mpoBecTu mpoBepky Hanmnuus LAM 3ampoca. timeout yka3biBaeTcst B "tukax". (nms x86 TUK
paseH 10 muuncekyHn). Bo3Bpaiaer ocratok taiimayta, eciii LAM mosiBUIICS B yKa3aHHBIN CPOK,
uHave -1 u errno=ETIME. [Ins "Beunoro" oxwunanus npu nosisiennu LAM BozBparaercs 0. [Ipu
omuOKax Bo3Bparaercs -1.

CAMAC _ION - Bximouaer aunuto INHIBIT

CAMAC_IOFF - Boixmouaer nunuto INHIBIT

CAMAC_GETI - Bosspamaet coctosaue auauu INHIBIT

CAMAC_C — BpimnonauTts 1uki C

CAMAC _Z — BBINIOJHUTD UK Z

[Ipu ycnemHoM BeInoNHEeHNWU ioctl Bo3BpamaeT O WK MOJ0KUTEIbHOE YUCIIO, B KOTOPOM
3aKOJIMPOBAH OCMBICICHHBIHN O0TBeT. [Ipu ommbke Bo3BpamaeTcs -1 ¥ HoOMep OIUOKU
3aMuChIBAETCS B €rrno.

4. Makpocsl, onpezaeneHsble B libcamac.h

Makpocs! u pyHKIIMU B (aitse ~ libcamac.h® ciyaT ABYM IIEIISIM.

Bo-niepBbIX OHU KOIUPYIOT apaMeTphl, TaKue Kak N, A, F ¥ IpyTue, IUisl Iepeiadu uepe3
CHUCTEMHBIE BBI30BHI JpaiiBepy. (cM ioctl(), Iseek()). Bo-BTOpBIX OHU UCTIONB3YIOTCS JIJIST COKPBITHS
netanei peanusanuu u ooneruenus padbotel ¢ KAMAKowm. OnucanHbie MakKpOChl 00€CTICUUBAIOT
JIOCTAaTOYHO MOJHBIN HA0OP HHCTPYMEHTOB 111 padoThl ¢ KAMAKowm.

4.1. KogupoBanue

int NAF(n,a,f) - kogupyert n, a, f mnsa dynkuwmii Iseek, ioctl u CAM nns npoeaeHust 16-u 6uToBoro
KAMAK nukia.

int NAF24(n,a,f) - komupyert n, a, f nis dynkuuii Iseek, ioctl 1 CAM nnst mpoenenus 24-x
ouroBoro KAMAK nukiia.

IIpoBenenne KAMAK nmnkia

int CAM(int fd, int naf, unsigned *pdata) - nposonur 16-u paszpsausiiit KAMAK nuki, c
nanHbIMH *pdata. pdata moxet 661Th NULL.

int CAMW(int fd, int naf, unsigned data) - nposoaur 16-u pazpsausiii KAMAK nuki 3anucw,
¢ Ja"HHBIMHU data.

int CAM24(int fd, int naf, unsigned *pdata) - nposonut 24-x pa3psanusiii KAMAK nuk, ¢
nanHbIMH *pdata. pdata moxet 6p1Th NULL.

int CAM24W(int fd, int naf, unsigned data) - nposoaut 24-x pazpsaasii KAMAK mukn
3aIucH, ¢ JaHHbpIMy data.

[TapameTps! pyHKIMHN:

fd - JeckpunTop OTKpHITOro (haiina ycrpoicTaa, coorsercTByomero KAMAK kpeiiry;

naf - NAF HHCTPYKIMS Il IPOBEIEHUs] OOMEHa.

@OyHKIIUN BO3BPAIIAIOT OTBET X, Q B MyaamKX IBYX Outax. [Ipu ommbKkax Bo3BpamaroT -1.

4.2 bnouHsle nepegaun

int CAM_READ( int fd, int naf, unsigned * buf, int num)

int CAM_WRITE( int fd, int naf, unsigned * buf, int num)

CAM_READ cnyxur g uyrenust 6oka nanasix 3 KAMAK 6noka, CAM_WRITE s 3anucu
61oka nanueix B KAMAK 0i10K.

[Tapametps! pyHKINU:



fd - meckpunTop OTKpBITOTO (aiiia ycrpoiicTa, cooTBeTcTBYOmEero KAMAK kpeiity;

naf - NAF uncTpykums 11st mpoBeneHus oOMeHa. MoxeT o3Hadath Kak 16-u Tak u 24-X OUTOBBII
obmeH (cMm. KonupoBanmue);

buf - angpec maccuBa gaHHBIX. MaccUB TOMIKEH COCTOATH U3 O€33HAKOBBIX LIETBIX U UMETh
JIOCTATOYHBIN pa3mep;

num - TpedyemMoe KOJIMYeCTBO OOMEHOB.

[Ipu ycnemnom nposeaennn oomena CAM _READ u CAM_WRITE Bo3sspamiatotr otBet X 1 Q B
IByX Muanammx ourax. [Ipu ommbke Bo3Bpamaercs -1.

4.3. CneuunanbHble GyHKIUN

int CAM_C(int fd) - nmposoaut Clear rukt.

BosBpamaer 0 npu ycrnenHoMm BbIIIOJTHEHUH, -1 MpH omuoOKe.
int CAM_Z(int fd) - npoBoauT Z€r0 HUKII

BosBpamaer 0 npu ycrnenHoM BbIIIOJTHEHUH, -1 MpH omuoKe.

4.4. Pabota ¢ LAM 3anpocamu
Oxunanne LAM moxeT mpou3BOAUTHCS ABYMsI crioco0aMu — Kak B ctapoM PPI nmpaiiBepe uepes
ioctl unmu mocpencTBoM BhI3oBa select.

4.4.1. Oxunanue LAM gepes ioctl

Makpoc CAM_LWAIT moxeT Hcrosib30Bathes s BbI3oBa ioctl mpu padore ¢ LAM 3ampocamu.
int CAM_LWAIT(int fd, int L, int timeout) - oxxunaer nosisinenne LAM ot 61oka B mo3unuu L.
timeout > 0 - oxxunaet nosisnenue LAM B rpymnmnoBoM 3amnpoce request B TeueHuu Taiimayra. [lpu
Bo3HMKHOBeHUU LAM Bo3Bpamaetr octatok ot TaiimayTa. ( 0 Tak e Bo3MoxeH. Haripumep LAM
MIPUJIETEIN B MTOCJIETHUI MOMEHT);

timeout = 0 - npoBepsieT Hanuuue ykazanHoro LAM 3anpoca. [Ipu ero Hanuuue Bo3Bparaer 0,
nHaue -1;

timeout < 0 - HaBeku 3aBucaeT B oxuganuu LAM

ITpu orcyrerBun LAM 3ampoca B Te4eHUH yKa3aHHOTO TaiiMayTa Bo3Bpamiaercs omnoka ETIME.
O>xuganue TaiiMayTa MOXKET ObITh TaKXKe IPepBaHO HEMACKUPOBAaHHBIM CUTHAJIOM. B 3TOM ciydae
BO3BpAIAeTCsl COOTBETCTBYIONIAS OIMIMOKA.

4.4.2. Oxunanne LAM ugepes select

Jlnis ucnonb3oBanus select HE0OXOIUMO CHaYalla yCTaHOBUTH MAacKy TpeOyeMBIX 3aIpOCOB
BBI30BOM
ioctl (int fd, CAMAC_SELECT_LMASK, int mask)
rae muaanme 23 6uTa MacK COOTBETCTBYIOT TIO3UITUSAM MOJYJIeH B kpeite (0ut 0 — mo3urus 1).
Macka 0x08000000 ucnonb3yercst ast oxkunanus omubounoit NAF onepanuu (6e3 oteta X uinu
Q).
Kaxnomy ¢aitnosomy neckpuntopy fd cooTBeTCTBYET CBOS OT/AEIbHASA Macka. Takum oOpa3om,
HECKOJIBKO MPOIECCOB MOTYT OJHOBPEMEHHO OKUJ1aTh LAM, KaXablid OT CBOEH rpymIibl MOAYJICH.
Kaxnp1ii mporece mpu 3ToM JI0JKeH UMETh CBOH (aitnossiil neckpunrtop. Comepxumoe mosist mask
BbI30oBa CAMAC SELECT MASK nepenucbkiBaeTcsi B anmapaTHbIi pETUCTpP NPEPbIBAHUIN TOJIBKO
nocye BbI3oBa select. Copoc OUTOB B perucTpe npepriBaHus U pa3doIoKHpOBaHUE select MpoucxoauT
ABTOMATHUYECKH IOCJIE TIOTydeHHst XOTs Obl omHOTO M3 LAM, yka3zanHbeix B macke. [Tocie
orpabotku LAM 3ampoca moBTOpHOT0 BbI30Ba ioctl He TpebyeTcs — mosie mask coxpaHseTcst BO
BHYTPEHHUX CTPYKTypax apaiBepa. Bei3oB select mpoucxoaut oObIMHBIM 00pa3oM, HarpuMep:

fd set set;

int r, mask = 0x1;

ioctl(crate, CAMAC_SELECT LMASK, mask);

FD ZERO(&set);



FD SET(crate, &set);

r = select(crate + 1, NULL, NULL, &set, NULL);

if ((r > 0) && FD_ISSET(crate, &set)) {
printf("lam!\n");

}

4.5. Jluaus INHIBIT

int CAM_ION(int fd) - Bxirouaer muauro INHIBIT;

int CAM_IOFF(int fd) - Beiximrouaer muauto INHIBIT;

int CAM_I(int fd) - npoBepka coctosnus tunuu INHIBIT. Bo3spamaer 0 ecnu BoikitoueHa, 1 eciau

BKJIIOYEHA.
Oynkuun CAM_ION, CAM_IOFF u CAM I Bo3Bpammarort -1 npu ommuoke.

5. CoobiieHus 06 onmodKkax

JpaiiBep cooOIIaET O CIEAYIOUIMX OMIMOKaX:

EIO - ommbka BBO1a/BBIBOIA.

EFAULT - B ¢pyHkimio nepeaan HeMpaBWIbHEIHN apec Oydepa buf (mst pynkuumii read u write) unu
napametp argp (B pyHkiuu ioctl);

EINVAL - HenpaBuIbHBIN apryMeHT IpU BbI30BE (PYHKIIHH;

ENOMEM - He xBaTtaeT mamsTH JIJIsl BBITOJIHCHUS OTICPAIUH;

ETIME - ne noxnanuce ykazanHoro LAM 3ampoca B yka3aHHBIN OTPe30K BPEMEHHU.

[Tpunoxenue 3. bubnuoreka libcamdirect

1. OcobeHHOCTH OUOIUOTEKU

B cnyuasx, korna tpeGyercs obecrieunts ObicTpoe BbinoaHeHne NAF nHcTpykumii, Heo0X01uMo
ucnonbp30Bath 6ubaMoTeKy libcamdirect. buGnmoTeka ocyIecTBIsSET MPSIMOI TOCTYII K PETUCTPaM
KAMAK wunTepdeiica myTemM oTOOpakeHUsI OKHA PETHCTPOB B MaMATh Tporecca. CKOPOCTh
onuHOYHOTro uTeHus/3anucu NAF npu 3ToM coctaBisieT okoJo 2.5 MKc, 6J104HBIX oneparuii — 1.5
MKc Ha oauH NAF. bubnmoreka u 3aroloBOYHbIN (haiiin pacroiokeHbl B AUPEKTOPUA

$(PPC860 BASE)/linux/apps/camac_direct lib/

BonpmrHCTBO BRI30BOB OMOIMOTEKH pean3oBaHbl B BUAE inline Gpynkuuid. J{ns ontuMuzanuu Koaa
HEO0OXOMMO HCTIOIB30BATh MPU KOMITHIIALIMK MPUIIoKeHUs Kirod —O3.

OcobeHHoCThI0 ONOMHMOTEKH sBIIsieTcs MpuMeHeHne Bei3oBa sched yield(). 1o aToit mpuuuHe He
PEKOMEH/IyeTCsl OJJHOBPEMEHHOE HCIIOIb30BaHHE OMOIMOTEKH POLIECCaMU C Pa3HBIMU
npuoputeramu (cM. man sched yield), B mpoTHBHOM ciiydae BO3MOKHA OJIOKMPOBKA MPOIIECCOB.

Kontpons nocrymna k mmae KAMAK ocymiectisiercst uepes ¢iaru, pacrionokeHHbIE B
pa3zaensieMoii maMsaTH. BHemTaTHOE npekpalieHue mpolecca, UCIoJb3yIOIIEero OnbInoTeKy, MOKeT
MIPUBECTH K OJOKHPOBKE (hara, KoHTpoaupytouiero goctyn k muHe KAMAK. Ilpu stom
JanpHeime odpaeHus K 6M0IMOTeKe CO CTOPOHBI APYTHUX MpoLeccoB OyayT OiokupoBaTbes. B
9TOM ClIy4ae He0OXOAUMO yAAIUTh CTPAHUILy pa3JeiieMol IaMATH, KOTOPYIO UCIOIb3YET
O6uOIMOTEKa, C TOMOIIBIO YTHIIUT 1pCs U ipcrm.

2. Naunuanun3anus

DyHKIUA

int camdirect_init(void)

WCIIOJNIb3YETCS TSl MHUIMATU3alui OMOIHOTEKH, B XO€ KOTOPOl BBHITTOIHSAIOTCS JCHCTBUS:



- 3ampalIBaeTcs 10CcTyn K ¢puznyeckoil mamstu peructpoB KAMAK minnsr;

- IaMATh PETUCTPOB OTOOpaKaeTCsl Ha MaMATh IPOLIecca;

- CO3J1a€TCsl CTPaHMIIA Pa3JeIIIeMOM IAMSTH, €CJIM CTPAHULIA YK€ €CTh B CHCTEME, OHA
MOJKJIIOUAETCS K TEKYILEMY MPOLIECCY;

- B pa3zeisieMoil maMsiTH HHUIHATH3upyercs ¢uiar nocryna kK mmHe KAMAK.

Bo3Bpaiiaemble 3HaUCHUS:

0 — ycrmenrHoe 3aBepIieHue

-1 — Het nocrymna k daiiny /dev/mem

-2 — HeJb34 0TOOPA3UTh PETUCTPHI MpOIleccopa Ha MaMsTh Ipolecca

-3 — Henb34a oToOpa3zuth peructpsl KAMAK Ha namsaTe nponecca

-4 — Henb34 CO3AaTh YHUKAIBHBIN KO [T pazaenseMoi namsaTa (ftok)
-5 — HeJb3s CO3AaTh CTPAHUILY Pa3ACIAEMON TAMSITH

-6 — HeJb34 MOJKIIIOYUTH CTPAHUILY pa3AesieMoi maMaTu

-7 — GubIIMoTeKa yXKE MPONHHUIIHNATU3NPOBAHA

Pabora ¢ 6MOMHOTEKO TOJKHA 3aBEPIIATHCS (QYHKITUCH:
void camdirect_close(void)

3. NAF onepauun

Wcnonuenue ogqunouHoit NAF oneparuu:
camac_status_t camac_read_cycle(int n, int af, unsigned *buf)
camac_status_t camac_write_cycle(int n, int af, unsigned *buf)
rae,
n — HoMep Osoka (1..23)
af — agpec u pynkmus (cm. makpoc CAMAC MAKE AF)
buf — ykazarens Ha nanubie. 24 6ura KAMAK naHHBIX OyAyT pacroyioKeHbl B MIAIIINX
ouTax 32-x pa3psAHOTO CIIOBA, HA KOTOPOE YKasbIBaeT buf.

biiokoBkie onepanuu:
camac_status_t
camac_write_block (int n, int af, unsigned *buf, int n_times, int *n_times_done)
camac_status_t
camac_read_block (int n, int af, unsigned *buf, int n_times, int *n_times_done)
e,

n — Homep Oioka (1..23)

af — anpec u ¢pynxnus (cm. makpoc CAMAC _MAKE AF)

buf — ykaszarens Ha MaccuB naHHbIX. 24 Outa KAMAK nanHbIX OyayT pacmoioxKeHbI B
MIIaamux OuTax 32-x paspsaHoro maccusa buf]].

n_times — pa3mep maccuBa buf]]

n_times_done — KoM4YecTBO ycnemHo BeinosHeHHbIX NAF oneparuii. n_times_done
BCErjia MeHblIle 1100 paBHO n_times. biiokoBas onepanus npekpamaercs, €Cliu B LIUKIIE
(n_times done +1) nepudepuiinsiii MOIyIh HE BhICTaBMI X HiH Q.

brokoBsie oneparuu ¢ 16 OUTHBIMU TaHHBIMHU:

camac_status_t

camac_write_block16 (int n, int af, unsigned short *buf, int n_times, int *n_times done)
camac_status_t

camac_read_block16 (int n, int af, unsigned short *buf, int n_times, int *n_times_done)
OTnuure oT mpenpiayiel napsl GyHKIUI — pazMepHOCTs MaccuBa buf[] 16 6urt.



Bce ¢ynkuuu Bo3BpammaoT Tumn camac_status_t, KOTOpBIH MpeacTaBiseT co0oil OGUTOBOE MoJe ¢
(dnaramu:

CAMAC _MASK X —3HaueHue quHUM X

CAMAC MASK Q — 3nauenue auHuu Q

CAMAC_MASK I - 3nHauenue nuauu [
Jlst 6710KOBBIX omeparifii Bo3BpaniaeTcs ctatyc nocieanero NAF.
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