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1 Bne.n:euue 

CucTeMbi c6opa naHHbiX u ynpaBJiemrn 3KcnepnMeHTOM Ha ocHose annaparypbi 

KAMAK 11 IBM-cosMecTUMbiX nepcoHanbHbiX KOMnbiOTepos cerollHll umpoKo npn

MeHliiOTCll B TeX CJI}"laliX, KOflla He Tpe6yeTCll 60Jibiiiall. CKOpOCTb nepella'lH · )laHHbiX. 

PacnpocTpaHeHHOCTJ> TaKUX CHCTeM CBl!JaHa C OTHOCHTeJibHOH )leiiieBHJHOH o6opyJlOBa

BHll n mnpoKHM sbl6opoM cepniiHo BbmycKaeMbiX 6noKOB B cTaH)lapTe KAMAK. · 

l1cnOJib3YeMall ~a KOMllbiOTepe onepauHOHHall CHCTeMa BO MHOfOM onpe)leJilleT JIO

rHKY llOCTpOeHHll H: pa60Tbl CHCTeMbl c6opa )laHHblX H MO:lKeT KaK ynpOCTHTb, TaK H 

ycJ10:lKHHTb HanHCaHHe, conpOBO)K)leHHe H HCllOJibJOBaHHe TaKOH CHCTeMbl. 

)lnll 60JiblliOfO Kpyra Ja)la'l c6opa naHHbiX H ynpaBJieHHll 3KCnepHMeHTOM OllTHMaJib

HOii liBJilleTCll onepauHOHHall CHCTeMa UNIX. UNIX - 3TO MHOroJa)la'lHall MHorononh

JOBaTeJibCKall onepaUHOHHall CHCTeMa C pa3BHTbiMH MeXaHHJMaMH Me:lKJa)la'lHOfO H Me:lK

MalliHHHOfO BJaHMOlleHCTBHll, ecTeCTBeHHO BKJIIO'laiOIUall B ce6ll cpe_5cT~a YJlaneHHOro 

)lOCTyna, llO)lllep:lKKY CTaH.UapTHbiX CeTeBbiX npOTOKOJIOB H rpa~ntiecimx HHTepcpeHCOB. 

HaKJia)lHbie paCXO)lbl Ha pa6oTy UNIX HeBeJIHKH, n cpe)lHllll KOHcpnrypaunll, cospeMeH

HOfO nepCOHaJibHOfO KOMllbiOTepa BllOJIHe ll03BOJilleT HCllOJibJOBaTb 3TY onepauHOHHYJO 

cHcTeMy. UNIX peanHJosaHa npaKmqecKn Ha scex cymecTByromnx IlJiaTcpopMaX, .!lJill 

Hee HMeeTCll 6oraTblH ~bi6op nporpaMMHbiX npOJlYKTOB, npH 3TOM nporpaMMbl, Hann

CaHHbie .!lJill 3TOH. onepauHOHHOH CHCTeMbl, HMeiOT BbiCOKYJO CTeneHb nepeHOCHMOCTH. 

0.UHOH 113 CB060)lHO pacnpocTpaHlleMblX UNIX-nO)l06HblX onepaunOHHblX CHCTeM 

.!lJill IBM-cosMeCTHMbiX nepcoHaJihHbiX KOMnhiOTepos liBJilleTCll OC FreeBSD. 

B 0115ll1 noJI}"'HJIH pacnpocTpaHeHne KOHTpoJIJiepbi KAMAK KK009[1] n 

_ KK012[2].!lJill IBM-cosMeCTHMbiX nepcoHanbHbiX KOMnhiOTepos,' pa3pa6oTaHHbie B Jla-

6opaTopHn ll)lepHblX npo6JieM1• 0TJIH'lHTeJibHOH oco6eHHOCTbiO 3THX KOHTpOJIJiepoB 

liBJili~T<:ill peannJaUHll · pa6oThi c KAMAK qepe3 onepauHH tiTeHllli/Janncn · aqeeK na

MliTH, a He nopTOB BBO.!la/BbiBO)la. 3ta OC06eHHOCTb II03BOJI5IeT .!lOCTaTO'lHO llpOCTO 

opraHHJOBaTb pa6oTy c KOHTpOJIJiepoM nJ pe:lKuMa · Ja)la'ln UNIX .IiiDI<e. 6e3' HanncaHHll 

llOJIHOUeHHOro Jlpaiisepa ycTpoHCTBa. . . 
)lnll opraHinaunn pa6oTbi c KAMAK qepe3 KOHTpoJIJiep KK012 B OC FreeBSD 

6bma Hanncaua 6n6nnoTeKa .!lJI51 HJhiKa nporpaMMiiposaHHll Cn u uecKOJibKO con.YrcTsy- • 

IOIUHX YTHJIHT. Eu6rruoTeKa pa3pa6otaua .!lJiliHCnorrbJOBaHllll Ha ycTaHOBKe MIOCIHIH, 

HO Mbl Ha)leeMCll, liTO JMO:lKeHHbie B 6n6JIHOTeKy B03MO:lKHOCTH ll03BOJiliiOT HCllOJib30-

Ban, ee u Ha Jlpymx ycranosKax. 

2 llpHH:QHD pa60Tb~ 6u6JIHOTeKH 

Hcnorrb3YeMbiH B 6n6rrnoTeKe MeTO)l pa6oTbi 'c KAMAK liBJilleTCll rrorwiecKuM pa3Bu

TueM ncmxo.ua, uJJio:lKeHnoro B pa6oTe [3]. HosillecTBOM l!BJI5IeTcll B03MO:lKHOCTh pa6oTbi 

c KAMAK no npep&IBaHuiO •.. 0)lHaKo 3TO norpe6osano, npu coxpaHeHun ocHOBHbiX 

1.Uanee TllpMH!lbl «KOHTj)OJIIrep KKO 1.2~· . H «HHTepcpeiiCHruJ llJlaTa nKO 12» o60JHa'laKrr o6e MO.Ae.JJII 

KQ11TpOJIJtepa.H IIHTep¢eiictiOH .llJlliTI>I. . 
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npl:IHUHllOB pa60Tbi c KAMAK, l:I3MeHeHl:ISI pea.JJl:l3aUHl:l MeTO)la, B 'IaCTHOCTH .. )lo6a
BJieHl:ISI HeKOTOporo KO)la K Sl.llpy onepaUl:IOHHOH Cl:ICTeMbl. 

3TOT. KO)l o<lJopM.HCH B Bl:l)le ,llpai1nepa ycTpOHCTBa, 'ITO ll03BOJJ»eT . ecTeCTBeHHLIM , 
o6pa30M BCTpOHTb em B ».llpO onepaUHOHHOH CH~Tt;Mbl, ,H36eJKaB npu 3TOM KaKHX-nu6o 
l:I3MCHCHl:IH B OCHOBHOM KO)le ».llpa, l:l l:ICllOJib30BaTb CTaH,llapTHbJe cpe,llCTBa HaCTpOHKH 
)lpai1nepa ,llnSI 3a.L{aHifSI HC06XO)ll:IMbiX napaMeTpOB Ha CTa.L{Hii 3arpy3KH onepaUIIOHHOii 
cl:lcTeMLI. CneeyeT 3aMeTl:ITL, 'ITO.llaHHLifi 'K:o.ll no .nornKe cnoefi pa6oTLI ue asn»eTc» 
'IHCTbiM .llpafinepOM ycrpOHCTBa, 'ITO 6y)leT llOHSITHO H3 )la~hHeiiwero H1JJO/KCI;ll». 

,[(o6aBJieHHbiH KO)l BbinOJil:ISICT TpH <lJYHK~HH: 

e 06ecne'IHB~CT )lOCTyn K a,n;p·~~aM <lJ~3l:I'ItCKOH naMSITU, 3aHHMaCMblM HHTep<lJelk
HOll nnaTOfi lll{Ql 2. .[(nSI B3aHMO.lleficTBH» C npoueCCOM HCllOJib3YCTC» CHCUii
aflhHbiH <tJailrJ CHMBO]JbHOro mna I dev lkk. K <lJaiiny I dev lkk MOIKHo npHMCH»Tb 
onepaUHl:l operi,c/ose, mmap H munmap: .[(n» nonyqeHHSI )lOCTyna K <lJH3HlJeCKOii 

, naWITl:l B. np,HHUHm; ;~0/KHO BOCllOJib30BllT~CSI CTllH.llllpTHblM cneUHa.JJbHblM <lJafi
, noM I dev lm9m, O.llHaKo HcnonL3oBaH~e OT)lenLHoro <tJaiina nmnonaeT OTKpLIBaTL 
· )locl-yri TonLKo K a.n;pecaM HHTep<lJeiicuoii nnaTbf, a He Ko nteMy .llHana3ouy a.n;pe
con,. '1!0 ynpomaeT 6l:I6JJHOTCKY H. .HOBbJWaeT ee Ha.L{CIKHOCTb. 

•. • OcymecTBJIHeT CHHXpoumaumo .ll~c.fyna K KAMAK 1:13 uecKom~Kl:IX npoueccon 
u o6pa6oT'IHKa npepLinauu~. · B3al:IMO.Ilei1cTnl:le c npoueccoM opraHl:l3omiuo 'lepe3 
cneul:la.JJLHhiii' cucTeMHLifi nLnos; peanH3YJOJUHH cne.nymmHe onepauuH: 

- 3~xnaT.KAMAK ii·MoH~nonLuoe nonL3onaul:le; 

ocno6oiK,IleHl:le KAMAK; 

- 6e3ycnonuoe ocno6oiK)leuue KAMAl{ c anapufiHLIM . 3anepweHHCM npo-. 
uecca;• 3a~naninniero KAMAK; ~. · l' , ' ' ' ·· · · · 

•; :. ~: i' -'' ';!' : f • . ·. -, / > ,'_ j I -~ '\ .'.: :, \ • ' ; ' '· ' '~: • • ' J. • .' 

.:: 'ITeHm; CTllTl:ICTl:I'ICCKOH l:IH<lJopMaUl:IH o pa6oTe c,KAMAK;. . :t ·1 ~· ··, ; .:r ,.. • ;, .. 1 .t. . . 

- O'll:ICTKa CTllTHCTl:llJCCKOH HH<lJOpMaUl:ll:l; ·' · . ,,. 

. : B npeJ:I~!.llYll,l~~ nep~Hil !5J16nl:lm;e~l:l[3] cpyuicumo cmixpo!m3auim .llOcTyna BLI
.. · •. rr~JIH~n ~t~,~af!H3M · J:Ia ocl!one. 6noKl:lp9nKu Llociyna • K <tJaiiJiy, J!o niKoli rionxo)l 

. HenpmdCHl:IM )lJISI o6pa60T:iHKa npepbiBaHl:l».' ,·;, .: · . . 
, •I - • ' ' ' ' .- >- • ;, < ~ • .- ' , • • 

• · BLI3hi~aeT; ~onL:Ioi3aienhcK~i1 d6im6oT'!l:IK ~·P~~im~u~» KAMAK. nom3onaTenL
CKl:li1 o6pa6oT~iiK npepbiBaHIISI llHluCTCSI.B nn.ne. 3llfPJIKlleMoro MO~Yllll ».npa one

. paruioiuioii CHCTCMbl. Tlin Mo.riyn» _;._ CHCTCMHhiH nhi3Q!J. J1cnom3onauuc ;mrpy-. 
,;; '•,,.~ ,· '·~.,·.·;:, o,r."''.-~•-:(;• ":_ '. ·:· .. -··:· .. ·, ,· ", ;;•., .-.~r. .. ~~·-· , 

IKaeMoro MO.IlYJl» rJ03BOJJ»eT BHOCHTb .. H3Me'HeHH»;B KO)l o6pa60TlJIIKa npepLIBaiiH» 
6e3 11CpC3arp0Kl:l om!p~UJ!oii~oA CIICTC¥bl H 06C::,CriC~J1BaeT. y_uo611Liii MeXaHH3M 
B3aHMO.UeficTim5J' MeiK,Ily o6pa6oTY,HKOM: npepbl~UHmi 1f riiJOUCCCOM. . . : ' . 

. . . 'i! ·: .. ' ,· . ,·· ' 
~a?oTa c · KAMAK H3 peiKHMa 3a.L{alJH cTpOHTC» ciJenyioiJUlM o6pa3o~L. ilJ!» uony-

'leuna . .llOCTyna K a,n;pecaM. <lJl:l3l:llJCCKOH flaM»TII,' 3aiiHMllCMhlM "HHTcp'cpdiCuoif IIJiaTt>if 
TIKOI2, npouecc n~>monulleT oT06pa1KeHue. n csoe -nnpryariLHoe ''a,npecu<>e rl'pocl'pait
cTno CHCUHrulhHoro. cpaiina ldev/kk, HCI10Jib3Y» ,CHCTCMIIblC BbiJOBb~ • open II lliiTrfip. 
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CncTCMIIhlii m,i]on mm<~p nmnpmmieT · 6:noBhJJ1 anpec · mnepcpeiicuoii .IJ,laTLI n anpec
noM llpoi:Tpanc·me npouecca. 3T:i ouep:tllll» BblHOIJli»CTC.Il OLUJH pa] np11. cia pTe npo
uccca. il<L'Iec pafioTa c KAMAK uponcxomiT anaqoru;mo To~ty. ·KaK 3TO ne,laeT~»: n 
MS-DOS: c Toii pa3HIIIlCiihtno IICOOXlll.lmiO ocyweCTB.'IHL CIIHXpOHIB~IIUIIO .:roCTyna K 
KAMAK m JiecKoJihKIIX npouccciJn. Oo::>mMy nepen Ha'Iai!mt onepawiu c KAMAK 
nponccc llhiHOJIII»CT CIICTCMHLiii Bbnoii c UCJJbiO 'm5.'1Y'IIITb KAMAK n ~u)uonoclbHOe 
no:Ih"JOH:lliiic. ECmi KAMAK B :JTO-r' MO~ICHT cno6ci.ueu. ynpanc1CHIIe B03npamaeTC» 
nponcccy 6c1 >:urcpiKKII. Bcny'Iac. Kot.;a KAMAK 3aH»T. BLinomiCHIIC npouecc~.npn
ocTai I:lll.'lllllaCTC» 110 MOMCHTa OCBOOO:i!QCIIflll pecypca .. floC.1C OKOII'IaHII», onepaUIIII C 
KAMAK nponecc nLmonuaeT CliCTe~mhlii· BLIJOB ;J.'I» ocno6o)Knemi» • KAMAK1• · npn 
::HOM llpOUCCChl. H:IXOl.lliBillHCCll H COCTOllllllll o)Knnaiiiill OCB060JKl.ICIIIlll ::>TOfO pccypca. 
<<11po6yJKJimoTc»» 11 .upono.'l)KmoT· cBoc Bi.IIIo.'nu!nite; Mexammi 'npiiociau.oBKII ir nt1J
o6uomrcnn» BhiiiOJIIICIIII» npouccca. pcwnnouaHHLiii nnpitfiBepc KAMAK. ocnonau 11a 

· niumapTiii.Ix cpynkuH~x :~Jccpu \r;lkcup.: nciJoJIIiJYCMbiX ·B ~npc UN1Xf4] ;t:i.il'ui>In'o.1Hc~ 
IIIISI TaKoro pona cunxpouiriauitiL ·TmZmt oiip:'noM. B K.lni.!llLiii ~ioMcliT fipe~telm m.'lhKo 
OlliHI. npouecc .1\10/KCT pafioTaTb c,KAMAK. 
. Kmi'c,nm. :TaKo~\.JcxaiimMo6ccuc•nmacT npammbiiyro pil6oTy c .KAMAK IIJ uc

CKO.'IhKI.JX npoucc'cou TOJihKOHpll YC.'IOBIIi-1. 'ITO BCC npOUCCChl 11plll!Cp)KIIB:IIOTC» 1Iplll!SI
Th!X <<IIpaBIIJI· HllJbl». · H:ip».Uy c :JTml IICllO~raTKOM TaKOii. IIOl.IXl)ll miCCT:OIIpCl.ICJHiJIJILIC 
npcnMyntcc-ma ncpcl.L HcnoJih~ormniic~t· nommtu!Hiwro·npaiincpa. KAI\1~K: ,:: · ·. 

• 011 ofi!I~aCT 6onhm~i}.~rii6KbCTt,JO.T.K. HCTIOCpC1ll'TBCIIIIO ll llllJ1,C IIC Cl1.flfp~mTC>J 
KoJ.t:t, p.aooTatomero c .KAMAK. ii !lee Heooxolll~~~,,ic Initc;I~clln:i ~~~;)K'r.it) ·ni:Iec'rn 
;;;t 'yponil'e 6n6mtoTeKi~: , · 

< • •• ~. -' :. , 

.• t)J.J · JI~JBOJ1»eT·Ji~I~~Ii'6~ILUteii cKopficTi't• o&wua upH · ncp.e.CbiiJKC naii1tLtx 6o.Tb~ 
irr~~~tw i:iepm~;.:i;: · nocK~JIM~y·up.onecc: 3a~ru.;u1! KAMAK n Mniitmt>IJi,noe· no.rJ~->

. 3t1niiHMe: MOJKC'f BLmomurT'h. cp•rly HCCKonhKO Kol\'taun· KAMAK'6~:{ ;tiiK:;I<l;UHJ.tX 
· piil~onoii ua o6patiiei.tue K .ttpai.inepy:ycTpaiic'fna. ~· 

,t '' ·: ,· . , -. . . '·, • .' -· ~ .. -

OOJii.;mnaTCJlbCKHif . o6paGm·liitK. upcpi.nmi:fHll p:t{ijTaC'f, 'u' iu.ipcclr{>~l irpt1cTplt;lCTBC 
»JJp;l, tltX:lTOMY CTf')'K'I'yp.I.l !UtHilhi·x. SJllpa u' ~JI3H'ICCKa.ll lia~»Th llOCTynnhr C~Iy, i'ICIIO
CpC!l.Gl'l!CIU10. ·' 6a30BbiH UJJ.pec niiMSI'i'~I. ~OOTHCT~B)'i~UlCii, :upcca~\~ ll.~;ll'h} 'nKOJ:! n 
MP~JS::HoM 11pue"ipam:i-~'e· ~.ap;t." ctm;r*'Ltl~ii: u ·f.lcper.aemLoihi llpajjll~f'J: KAMAK. Crm
xp~.:,I III:l.;tl'lfH( tttil.:.f}'i·m . .;·· KAMiXK. Jiij:SI 'uGrafu.,,:,,~I-Ka: iipepJ:;a;rln~.!l 'I~IJ,tlOJtmiCl~i ~i~~·itf.lC
pt>M <lBTtlMa'l'I<i:•lccKrt .:....:. '~!.eni1. s•~.ti.,M'efn: rmiwiCJitui' !;pepi.IImnmfKAMA.I{;~),K<rtJ.til~cR'll . 
:mmrr l>.<tKHM·imGo.IIpotieeh;~i;'·ro'oupaGI.;rKa ij'pepl;mai.Ili}(':(ni,ht)n·im:rh~w,iirre:lh~Kim!. 
qGpaGt'rr~mK<I: upept>IiwiitllftYr~mmi;iuiu~Te~:iit, '~m~j~mit · t~~u,~~16o~;ci'ii!~ pceyp~~i."\11m 
in6M <?6p.a6<n·'IUK · npcp~trianit~ · iJ.~tCCT~ iiplmpnTcT nep~lt H)1t)i lC!;C:t~I:II. ·i·~;KlKC nil r.::tam~ 
IJUI~iu·(.,c-tio6mi.::Ucnua'·K'AMAK;: ·, · · ·• ··: '' · ' · · ~-,:.· ~.: ·' ·· ' ' · •. 

· - ·. P.e:L;U rli'Uann ;ill!<! ·,~apuaiiT<i GI;I;Il1Jta 1 Il'lJtillml:neJIM:Ktwn· nGpaG;·fntu~a rli~Pbll;at I'mt. 

tlC~I()nJn>IM tn'ii11'JUIJ~f ~~;<Jciy ;I>:Ot<_lri>IMU HltHllc.?TCR J'C<IKilUSI 1!<1 l\pymc j!)lJJ1l>l"llillll1~ ·~n 

~~ B l,;~"l<l<' ilKniJ•muillf .·;aiuaTIIBIII~n/K:A~~K·IIpmw~·L·il -K~I\.11\ ~--tll:l\l16~JKllac·Tt:~' ;um~~~lH1'L<'cc~IL . . ' ....... ·, - '-·. · .. ·.· .· :-: - . - - .. 
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spew! Bhiii0-11H!IIIHI KO.Ila _ o6pa6ortJHKa npcpbiBallllli: npcpbiBallllll Moryr OhiTh ·lanpc

iltcHbi H.:n1 pa1pCI11CIIbl. HcpBbiH Baplla!IT .:IaCT MCIIhllJCC BpC~Ill OTK.'IIIKa·Ha 'lallpoc 11pC

fJblllai!Hll _11 HO)BO-ll!CT o6pa6<)Thman npcpblllallllll c 6oJJblllcii •wcroToii. OimaKo ccJJII 

o6pa60T4HK np.Cpb!llaJII!ll BI:IIJOJIIIliCTCli.JlOCTaTO'fiiO llO.'Iro, TO IICIIOJib'lOBaiii!C ::Jn}ro ·Ba-
. · puaHra ~io;Kerripusoi.mb K rrorcpe n'pcph!Hamlii or .apyrHx .ycTpoiicrn. 

· · _ ·npouc~c ~Io;Kcr o6pari1-rhca. K o6pa6oT~mKy npcpbiBaHIIll 4cpc1 1apc·lcpnHpolmu

H~!H ,i1ll ~TOH,UC.1H C_IICTCMIII;Ijj_ kbi30B, ~TBCTIII,JC ;.rcilCTBIHI o6pafiOT411Ka npcpblllaii!Jll 
orrpc;rc,1l!JOTCll cro KOI;IKPCT!IQfj ,pcamnauucii. . 

: .. ~: . 'f>a~p~6?rK~.'. ~O.'Ii? 1onan!!I.~C:~oro o6pa6qr•111Ka npcpbiBaHHll TpcGycT onpc.IICJJCHIIoii 

. aKKypaTHOCTH, fJOCK0,1hKY OllliiL1liCTCll_1laCTbJO llllpa OllcpaJUIOIIIIOii CllCTCMhl, II OIIIIIUKa 

B ,IIC~!-.. 6y;rcT Hpi:f~Ojll!Tb.K C6<?/0 ,B_pa6QTC ,llccii 011Cpalii10HJIOH ClfCTCMhl. C ,:.rpyroii 
· ~iopo~_h':. ccn HCCKOJihKO MOMCHTOB, .o6J!CI"JaJotiiiiX ::ny pa6ory; 

~- • ~ < : 

. e' KOll o6p~6~T~H{~ npepi.n3amill '~IO;KHO IJO'm!OCTbiO uam1caTb 6c3 IICIIOJib'lOBaiiJUJ 

~'lbii<ii acc~'~6JJ~P~: 'o¢~p~11B'~~o ~~K. o6hi~IHYIO rpyHKUHIO ll'l~I~<i Cu; 
' • ; .,. ~ ,· -: • , • . • • : r •• ' : -· •.• . • • ' • 

e BCC IIC06XO.Ill1MbJC ./ICHCTBllll, Cllll1ai!Hb!C C pcaKUHCli Ha npcpbiBaHIIC, l!arip!!MCp 

o6c.riyii:!samte Koi!TpoJJ:TJepa npcpbiBaiiHii; BhiiJOJJHliCT on~pmtHOHIIit~ CIICTcMa; 
.. . . . . '> : l : . ~ 

ll.llp(). qnep~UHOIIHOH CHCTCMbl npcllOCTaBJiliCT Y.II06HbiC cpencisa ·llJlll opraHIJ:!.aUflll 

ll1~-H~":!9.1ICft5!Bl1ll MCIK.IlY o6pa60T4llKOM npcpb113a!IHlll1 11pOUCCCOM.' 

"' 
.3->:hporpaMMHOe o6ecneqeuue ~JIB pa60TblC_ KAMAK 

,·,·t 

B cocran rrporpaMMHoro naKcTa .IIJill pa60Tbl c KOIITPOJIJlcpoM KAMAK KKOI2 llXO-

. .UliT:·npai-inep KAMAK~'6H6J,moreia.Hi-i1Kof6\>peimi5i 'Jibe 12, HecKo~ii.K6'n:poq)a~t~t llJJll 
op~a~iH~~I;HH pa6o~fil c KAMAK; .noKyMcHTaUHll H npHMcphi. · : ' - · ' ... 

·~ Jlpadnep'KAMAK ripeftiia>Ha'!cH Mll Hcnom:>c>BaHH~ ·c OC ·FreeBSD nc.pcuu 2.2.x 

u llOll.IIcp;.KHBacT ow~y BCTBb KAMAK.• ]liJll ycTaHoBKH iip~iiilepa H~~;6~oau~10 i1Cpeco

.6paTh _llllP(),: ~nep~UH()!IJ--Iqii. C.H<?!Cl\1~1;; fi,9.1IpQ6IJ() _. np.O'-;lCCC _ ycTaiiOBKH ,L(paijuepa OI)HCall 

li_' upi-in~~acMoif noKyMeHraumi: Hacrpoc'IHbie HapaMerpbi, (6~3oBbiii anpec HHTcprpeiic

,l().lr'.'w1~ii,,,' 'ii~Mep' IRQ 11 THOHQJlh10BUTCJlbCKOro o6pa60T!(a npepbllli!IIilll ), MO~IIO 
W!Kt~f',d:f~ i1~.CTNU'f·~ ~~fpyJKH orrep~U!-l.OH~oii ~HCTCMbL , . . , .- .. ·. , . . . . , ·-

I J' "'< ' : .t' ' • ' ~- · .''I .•-;_ . -t-u· '_ · , ~ '•'} . ·"·. • • r. ~ f- ; i · I il ·.,' , : f'. • '' ., '· I • · 

-- · -~~~~j,:iof~I<.a)i_O,~r2·co.u_ep)J(iii. ¢yii~u1111 .riil»: n;Jai1Mo).1eiicrsm' c llpaiisepoM KAMAK 

11. 4fla,;~IC)a~i1S~!\f~~~. uapgp.~ ,rjJ_y,t~~~~HiiJY!ll P'l6om copcrBt;f!uo c, KAMAK.\Icpe3 KOH

rp~~:nt;r. ~I~&!~:: p,unu ,H~6()P. •.cR,YH~UHii ._~~aru1c:au .n comst.;·~:crsuH co.-craHllapToM _ ES
ONE «~uiJro,ut,i,ncs,f~r C:::AMAC>>[5l11, peamny(fT yposcHb: B .cTaHllapra;, 8TOpoii Ha6op 

rpyliK~Iifi-opHCI;~~Ipqn~H' '·'·a pa6():rY, lii\~CIIIjO ,C KOHTpOJJJlcpoM KKO 12· :lt HMCCT HHTcp

rpCiic, 6once TPMHUHOIII-lbli-i wlll a3b1Ka nporpaMMHpOBai!H5( .CH,, bHMHOTCKa libel 2 He 

~IO;KCT 6J.ITh HCIJOJlh30BaHa IJP.H llaiJHCaHH11 riO[lhJOBaTCJlbCKOfO· o6pa60T4HKa·npepbllla-

IIHli:!<AM(\{(. :.. . . . ' ' . • '·;: ., .. ' •'"' ·' .. . '., "·•' ; i .. 

no~IHI\l.O 6H6Jil10TCKH, 'uanHCaH Ha6op MaKpOKOMallll.IIJlll nocryna K perucrpaM KOH

TpOJIJlcpa, KOTOphiii ll01BOJlliCT llOCTH% 6oilbUfCH tKopoc'rt{ nepe.na'I~i aaH-~biX H ~~~)J(CT . 
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6b1Tb HCOOJlh30BaH np11 HanucaHIIH OOJlb30BaTCJJbCKOfO o6pa60T4HKa npcpb!BaHHll HJIH 
Ilpyroi1 6H6JJHOTCKH IIH3KOro ypOB!Ill. 

B cocras rrporpaMMHoro naKera BXO.IIliT cnenymmHe yrHJJHThi: 

• c_maMer - rrporpaMMa .IVlll BbmonHcHHll yrrpaBJJliJOilti1X orrepauHii B Kpeiire 

KAMAK (HHHUHaJJI13aUHll KOHrpoJJJlepa, BhmonHeHHe UHKJIOB «IlycK>> (Z) H 

<<C6poc>> (C), ycraHOBKa H c6poc CHrnaJJa «3anpeT>> (I)); 

• crate - 3MYJJliTOp pYlfHOro KOHTponJJepa KAMAK, HarmcaHHbili B BIUlc HHrep

nperaropa KOMalUl. 00ll.1ICp)J(HBaCT BCC orrepaUHH, peaJJH30BaHHbiC B KOHTpOJJ

J1Cpe KKO 12, KpoMe recroBhiX, HMeeT cpencrsa .IIJill penaKruposaHHll KOMaH.IIHOii 

CTpOKH, MCXaHH3M riOBTOpHOrO Bhi30Ba KOMaH.IIbl 11 B03MO:lKHOCTb BbinOllHCHI1ll 
KOMaHllbl B UHKJJe; 

• naf - nporpaMMa .IVlll BbmonHeHHll KOMaH.II KAMAK B KpeiiTe, npC.L\Ha3Ha'IeHa 
.IIJlll HCHOJlb30BaHI1ll B KOMaH.IIHbiX rpaiinax; 

• cJ 2_test - nporpaMMa TCCTHpOBaHHll KOHTpOJJJlcpa KpeiiTa ( a,n:anmpoBaHHal! 

BCpCHll rrporpaMMbl rHJJeBa A.J1.[1]). 

0pHnaracMal! K naKery .IIOKYMCHTaUHll HanHCaHa B BIUlC, npHro.IJ:HOM .IIJlll. HCHOJlb-

30BaHllll KOMaH)lOH man, H CO.L\Cp)J(HT HOJJHOC Orii1CaHHC 6H6JlHOTCKH libc12 H COITYJ

CTBYJOil{HX yr11nHT. }lrrll o6JJei'leHHll pa3pa6oTKH rronh30BaTCJJhCKoro o6pa6oT4HKa npe

pbiBaHI1ll B COCTaB naKeTa BKJJIO'ICHa COOTBCTCTBYJOil{al! 3afOTOBKa, a_ TaKJKC. npHMCpbi 
HCOOJlh30BaHI1ll 6H6JJHOTCKH. . . 

IlpH TccrnponaHHH naKeTa Ha KOMIThiOTepe c npoueccopoM Pentium-100 6bmH rro-

JlY'fCHbi CJlC.IIYJOiltHC BpCMCHHbiC xapaKTCpHCTHKH: 

BpeMll MCIK.IlY ycTaHOBKOll 3arrpoca 11 rrepBOll KOMaH.IIOll 2.7-4.0 MKC 

o6pa6oT'Il1Ka npepbiBaH11ll 

orrepaumr KAMAK (MaKpoKoMaH.1Ia) 2.6-2.8 MKC 

onepaun11 3axsarafocso6oiK.IlcHHll KAMAK (cYMMapHo) 7.9 MKC 

OporpaMMHhi,ii naKeT HaxonHTCll no_ a.n:pecy: 

ftp:/ /silent.msu.dubna.ru:jpub/FreeBSDjcamac , ' . ~ 

B 3aKJJJO'ICHHe asTophr xoTliT Bb!pa3HTh rny6oKym 6naronapHOCTb B.H. Jlynmony H 

A.lO. J1cyrrony, 'fhH 3aMC'IaH11ll H COBCThl OKa3aJJH HCOL{CHHMYJO nOMOil{h B pa60Te. 
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flpHJIOLKeHMe. Onncaune 6n6nnoTeKH .Jibc12 

En6JIHOTeKa libc12 BKJIIo,qaer B ce6a: 

1. HHTep¢etic ,n:pafinepa KAMAK; 

2. ESONE 6H6JJHOTCKy; 

3. MUSPIN 6n6nnoreKy. 

ESONE ii MUSPIN 6n6JJHOTCKH 11BJJ11IOTC11. caMo,n:ocraro<iHbiMH, npaMoti BLnon 
cpyuK~HH H3 cemHH 1 rpe6yeTC11 TOJibKO ·~ pe,n:KHX CJJyqaax. <l>yHK~Hll, BLinOJIH5110-
mHe o6pameHHC K KOHTpOJJJiepy KpCHTa, HCllOJib3YJOT cpyuKUHll H3 CCK~HH I Liepc1 
MaKpOKOMaH,n:bi c12_MAP, cl2_DISABLE H c12_RESTORE (eM. onncaHHe IIH;Ke) H 
pa6ora10r no cne.n:YJOmefi cxeMe: 

• oro6pa)KCHHe a,npecon HHrep¢eikHoti nnaTbi IIK012 B a,npecuoe npocrpaucrno 
npo~ecca (c12_MAP); 

• 3axnar KAMAK B Mo~onoJJbHOe noJJb3onaune (cl:i_DISABLEY; 

• Bbi6op Kpefira (KpoMe MHOroKpefiniblx onep·a~nti); · 

• o6pameHne' K KOHTPOJ1Jlepy Kpefira; 

· • oc!lo6o)K,n:CHHe KAMAK (c12_RESTORE). 

TaKHM o6pa30M, noJib30BaTenb 6n6nnoreKH MO)KCT He 3a6orHTLca o6 o6ecneLieHmt ,n:o
cryna K a,npecaM HHTepcpCHCHOH llJiaTbl II HMCCT B03MO)KH0CTb 11BHO ynpaBJJ11'f6'onepaJ 
~H11MH 3axnarafocno6o)KJJ:eHH11 KAMAK c ~eJibiO onTHMH~al(HH CKopocTH J3bin,OJIHCHH11 
nporpaMMbi, ilanpHMep: · · · ' · ·, ·' · .. · ' ·· · · 

cl2_DISABLE(); 
for (i=O; i<lOOO; 
cl2_RESTORE(.); 

i++) cl2_write( .. :)i.' .. ,,; ,.···· :,, ' ,. 
'' 

l'p 

B 3TOM f!Pl~Mepe ¢YHKU.H~ c/2:-writeue 6y.tieT!l~inQJJH51Tb onepal(HH .3axnara/ocno6o)K
. ,n:emi~· KAMAK; nocid::i.rib'K:y' '~ri~pau.u'i ·iax'nara ,K~Iyrf.K .}?KC. 6~JJia BhinOJIHClla .uo BLI-

30Ba cpyHKUHH. . , . , . , , . . 

HnTepl}Jeiic Apaimepa KAMAK 

CuuraKcuc 

#include <kk_device.h> 
#include <cl2kk.h> 
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struct kkaddr_s { 
u_long kkaddr; 
caddr_t kkbase; 

} ; 
struct kklock_s { 

pid_t kklock; 
u_long kkwakeup; 

} ; 
struct kkintr_s { 

int kkwait; 
u_long kkreal;· 
u_long kkserv; 

} ; 

int cl2_lock(int flag); 
int .,cl2_unlock(void); 
int cl2_release(void); 
int cl2_get_addr(struct kkaddr_s *addr); 
int cl2_geL1ock(stn:ict kklock_s *lock); 
int cl2_get_intr(struct' kkintr_s *intr); 
int cl2_clr_lock(void); 
int cl2_clr_intr(void); 

ApryMcHTbl 

kk<lddr -'. rfJH3H'ICCKifii 6a3i:JBblii :uipcc JIIJTcpci?ciicuoii· iJJJaThl. 

kkb<ISC - 6a30BblH a,n:pcc, HHTcprflciiCIIOii fiJiaTbl B <I,JlpCCIIOM 11pOCTpa11CTBC ll.:.tpa. 

kk/ock - TCKYLI~Hii craTyc KAMAK: 
0 KAMAK cBo6o,n:eu; 
I KAMAK 3aJHIT .upaiiBepoM KAMAK; 

> I B.UCJITifCj:mKaTOp npouecca: :mxnaTnnmcro KAMAK: 

kkwakcup - craTncmKa oncpaunii ocn(160)KJlCtnllr KAMAK: 
'~- :-

kkW<Iil - rfJJtar OTJIO)KCJII!Oro llpCphiB<IIIllll. IICIIYJICBOC 1li<I'ICIIIIC IICpCMCIIIIOii, lHII<I'I<ICT 
munt•mc nco6pi16m'annoro npcp~>manllll KAMAK. · • ·~ · · ' · . ''': . . .. 

'-' ' ·~ • -· -.-,; ~ .. " <-,>< 

kkrc;JI - cTaTHCTIIKa 'lapcmCTpllpOBallllhiX npcphlllaJ;IIii 'KAMAK. 

kkscr\' - cnrmc'TirKa o6pa66rm;llh~X npcp~>manuii KAMAK. 

Onucaunc 
:-· 

c 12_/ock BhiiHJJIIIliCT oucpaumo :mxn:rra KAMAK u MOIIoll(l.'IJ•IIOC unm>!nnanirc.- Ap
IYMCIIT f7<1,!! ~ltiJKcT IIMCTI. OWIO 11'1 l'JICHYIIllllllX '!ll<l'ICIIIlii: 
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0 BhinOJlHCHIIe <j:JyHKUHH, npepnauuoc nony4CHHCM ucpexnaTbmac~!Oro cur
H<Lla, 6eJyCJIOBHO BOJ06HOBJlHCTCll; 

C J2_NR BhinOJHICHHC <flYHKUHH, npepnarmoc llO!IY'ICIIHCM rrepeXBaTbiBaeMoro Cllr

II<Lla, 3aBHCHT OT cjlnaron o6pa6oT'mKa cunrmra _(c~1. om1carmc cj1ym.:ruur 
sigaction); 

c 12_NB BLmonueuue rrpouecca n cny4ae, Koma KAMAK 1aHHT npyr:uM upouec-
cmr, HC 11p110CTaHaBJlHBaCTCll. 

· cl2_unlock BLrno.rmlleT onepaumo ocno6o:.K11CIHIH KAMAK. 

cl2_release, ecJm KAMAK JawrT TeKyumM· npoueccoM, - BhiiiOJIHlleT onepaumo 

ocno6o:.Kneumr KAMAK. B npoTHBHOM c.rry4~e - anapuiiuo >anepwaeT >axmmwmHii 

KAMAK npouecc llYTCM rrocLJJIKH CMY currrmra SIGKILL 11 ocno60:.Kllaer KAMAK. 
ClJyHKUWI l\IO:.KCT Bhl1hJBaTbCll TOJihKO np11BHJICrHponaJHihiM npOUCCCOM. 

C J2_get_addr 1aiiOCHT HIHjJOpMaUHIO 0 <lllpCCC HIITCpcjleikHOii IIJiaTbl B IICpCMCHIJyto 
*addr. 

' c 12_get_lock JauocuT HHcjJopMaumo o TeKyiUeM eTa Tyee KAMAK 11 CTamcTHKe ocno-. 
6o:.K.UCHHll KAMAK B nepeMeuuyro *lock. 

cl2_get_intr >auocHT mrcjJopMaumo o npepLIBaHHliX KAMAK B riepeMeHuyro *ificr. 

cl2_clr_lock c6paCLIBaeT CT3THCTHKY ocno6oi<.uerniH KAMAK. 'ctJyuK:rir:ill M~)KCT Bhl-: 
. . . . . ' .. 

JhiB3ThCll TOJThKO np11BHJICrHpOB3HHhiM rrpO~CCCOM. 

cl2_clr_int c6pacLmaeT cTamcTHKY npepLmauuii KAMAK. ,ClJyHKUHll MO)KCT Bhi3Lr-. 
naTLCll TOJILKO npHnHnemponaHHLIM npoueccoM. 

BoJnpamae.Moe JHa'feune 
i ;_.. il 

· ilp'ri yc.new~ioM >anepweHHH no>npamaeTcll 0. B cny4ae owH6KH noJnpau~aeTcll -1 ·11 •·. 
KOL[ OWH6KH 1aiiOCHTCll BO BHeUJHIOIO'nepeMCHII~ errn~. . 

~ ' • . • • • j 

Omn6Kn 

(EfNTRj ClJyHKUHll c /2_/ock, Bhi3BaHI!al! c rrapaMeTpOM cl2_NR, 6LJJia npepnaua ITOJI:}'

'leHHeM CHrHa.ira, o6pa60T4HK Krnoporoue HMeJI ¢nara SA_RESTART. 

[EB USY] nonLrTKa BLIII0.11HHTL ctJYHKUHro c 12_/ock c napaMeTpoM ci2_NB, Kor~a 
KAMAl< >alll!T .upyri!M npoueccoM: . , . 

[EACCESSJ. n~ITLITKa B~lllOJIH~T~ cjJ~K~IIIO cl2_unlock, Kor.ua . KAMAK. He 3aHliT 
nLr1LinaromHM rrpoueccoM. .. . . . . 

(EPERMj flOllLITKa BhinOJHIHTb cjJyHK;~IIIO cl2_refeas~~ .cl2_clr_Jock HJTII cJ2_clr_intr. 
· rrpoueccoM, H.C HMeiOIUHM COOTBefCTBYIOIUIIX 'npHBIIJiefHH·: . 

[EFAULT] ApryMeHT ctJYHKUHH cl2_get_lock IIJIH cl2_get_intr co.uep)Kan He,[lonycm,. 
MLri1 anpec. 

[EDEADLOCK] nonbJTKa BLIIlOJIIIIITL rpyllKLlHIO cl2_release, r<or.ua KAMAK Jamn. 
llpaiincpoM KAMAK. . . . 
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CnnTaKcnc 

#include··<c12map.h>. 

extern u_long 
extern caddr_t 

void c12_ma_p(void); 
void cl2_unmap(void); 
void c12_child(void); 

c12_DISABLE(); 
c12_RESTORE(); 
c12_MAP(); 

Onncaunc 

! 

c12_lock_count; 
cl2_base;. 

. ' .._ . : ~ 

.n 

·:-

lj. 

'' \' ' 
C 12_/ock_count liBJI51CTCll cqeTqJ1KOM, 11CflOJlb3YCMhiM ctJYHKU:IIeH cJ2_chiJd 11 MaKpOKO-
M3H,[IaMH cl2_DISABLE II cl2_RESTORE. -• 

cl2_base. co.uep)KIIT 6a30BLIH ~pe~ H~TeprpeifcHoH: rrnaTLI TIK012_B a.p.pecHO!>Lnpo-
CTparicTne rrpouecca: , · · · ' · · · ' · · · · · · 

C J2_map OTKpLIBaeT ClleQHaJihHbfH cpaifn jdev /kk '11· BhlllOJIIDieT OT06paJKCHIIe a;:r:peCOB 

IIHTepcjJeikHOH rrJiaThl B a;:r:peCHOe. npocTpaHCTBO. rrpou:ecca: B nepeM:eH:ii}iro 'en.:. base 
3aHOCHT 6a30BLIH a;:r:pec OT06pa:>KCHim.W'rraMliTH; ·.·• ' :: ' ; 

cJ 2_unmaP. .Y~aJI~eT, oro6pa)Ke,HHe a.o:pecns: IIHTepcjleijcHoH:. rrnaTLI ", 3aKpLIBaeT t(paifn 
/dev/kk. . · · ·· 

•lf'' 
'"_,.' 

' c'J2_chi/d BhlfiOJIHliCT p.CH)Hti:(U;piHJaUIUO OT0.6pa:lKel,'IHll C!.L{peCOB IIHTep.rpeifCH<)ih:iJiaTbl 

M . o6HyJilleT nepeMCHHYJO c-J. 2~'Jock_.COltnt. $yHKI:(IIH' .LIOJI:lKI:Ia BLI3hiB</-ThCll B ,I:[O:'J!!plleM 
npouecce nocne BLnona· fork. · • · · ·· · · · · · 

cl2_DlSABLE (MaKpOKOMawr;lf)~::J1liK'P,eMeH'fHpyeT-; rrepeMeHHyro cl2_lock:_count II,:.· 

e;enn 3HaqeHI!e nepeMeHHoli: c12_16ck_count panfio· 1, BLI3LIBaeT rPYHKU:HK> cl2_lock 
C apl'VMeHT()M 0. . ,, .; ~ · · . :,. '· .-' ''.•: ' ' '·''. 

& JU<I. • • '.~ ~ ' 

• • • / ., • • \ • • • «. '. ,. " ,,. ! '" ~ ..-'- <·· ,· ' ,, <l ' ~ -~ l: ~ c'J2_RESTORE (MaKpoKoMali;ria) ·:U.eipeMeHTnP,y.e-f· .rrepeMeHHyio "cl2_Jpckjoi.ult I( 
. • • f ~ ... ,. ' .. :, '':'·· • r~"'f'_• ~--~.;-CCJIH' 3HaqeHHe nepeMeHHoH: c12_J.ock_eount' p.anHo. 0, Bbi.3hiBaeT cjJ}'HKU:HIO · c12_·unlock.: 
. . ·.' ~: ' '·' ... ::. ~ . : ·.: i \, .. ·.' .. :.: .. ·. 

cJ2_MAP (MaKpOKOMaH.ua) Bhi3biBaeT cjJ)'HKUIIIO cJ2_ma/), CCJ!II OT06p3)K_eHHe MP,eCO,B 
IIHTepcjJeifcHOH rrnaTbi eme He 6LIDO BhinOJIHCHO. . . 

06pa6oTKa omu6oK 
•., . - . '- ~-. '·_ 

> ~-:· ~- • i !' ::· " • 

B c.[Iyqae o6uapJ)KeHH}J: OT:ffH6ii.n eo<_'l6!lleHne ·o6: orrm6Ke BLrno.Qincll n cTim1~p;~Lrfi 
fiOTOK' .uiiarnbciirKii'rr Bhll10JlH~HH~ 'npoue;ca.' rrpeKpaiiiaeTCjJ c KO~OM ·J~epllie~IDi i; . 
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ESONE 6n6JIHOTeKa 

Cne.uyromHii Ha6op lj>yuKUHii BhmonHeH B cooTBeTCTBHH co cTaHJ:tapToM ESONE «Sub
routines for CAMAC» H peanHJyeT ypoBeHh B cTaHllapTa co cne.uyromHMU orpaHH'IC
Hl:ISIMH: 

• no.u.uep)Kl:IBaeTcSI TOllhKO o.uHa BeTBh KAMAK; 

• .uocryn K HH!j>opMaUHH o 3anpocax peanH30BaH TOllhKO 4epe3 KOMaH.Uhi ynpaBJie

HHSI: «C6poc 3anpoca» (F(10)), «Pa3perneul:le>> (F(26)), <<3anpeUICHHe>> (F(24)) 
l:l «<IpoBepKa Janpoca>> (F(8)), H, cooTBeTCTBeuuo, JKa3aTeni. .uoCTyna m scer.ua 
l:IHTepnpeTHpyeTCSI KaK cy6a.upec; 

• HyneBoe 3HalJeHHe l:l.[{eHTH!j>HKaTopa Janpoca Jam He JKa3hiBaeT ua uecneuucjnt
UHpoBaHHhiii 3anpoc; 

• lj>)'HKUI:IM ccJnk He peaJil:I30BaHa, 

l:l paCllil:lpeHl:IS!Ml:l; 

• HeKOTOpbie lj>)'HKUI:Il:l B03BpamaiOT 3Ha'leHHe, OTJil:llJHOe OT void; , . 

• .uo6aBJ1eHhi Cl:lcTeMH0-3aBncHMhie lj>yuKunH: ctcrl2, cci 12, ccf~ 12, ctfs 12, ctt712 
n ctlm12; 

e B lj>)'HKUI:Il:l ctJmJ2 H.UeHTH!j>HKaTop 3anpoca Jam l:ICllOJlh3yeTCM KaK l:I.I\SHTH!j>H-
KaTOp Cl:lrHaJia «3anpoc Ha BHHMaHHe>> (L); -

• lj>YJIKUI:Ill BhlllOJlHSIIOT npoBepKy .UOllYCTl:IMOCTH 3HalJeHl:IH CBOHX · apryMeHTOB. 

CmrraKcuc 

#include <c12e.h> 

typedef int · . cl2reg_t,cl2data~t,cl2lam_t; 

c12reg_t cdreg(c12reg_t *reg,int b,int c,int n,int a); 
int cfsa(int f,c12reg_t reg,c12data_t *data,int *q); 
void cccz(cl2reg~t reg); 
void cccc(cl2reg_t reg); 
void ccci(c12reg.:_t reg;int l); 
int ctci(cl2reg_t reg,int *1); 
void cccd(cl2reg_t reg,int l); 
int ctcd(cl2reg_t reg,int *l); 
int ctgl(cl2reg_t reg,int *1); 
cl2lam~t cdlam(c12lani_t *lam,int b,int c,int n,int m,int *inta); 
void cClm(cl2lam_t lam,int l); . 
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void cclc(cl2lam_t lam); 
int ctlm(cl2lam_t lam,int ~1); 

void cglam(cl2lam_t lam,int ~b,int·*c,int *n,int *m;int·*inta); 
void cgreg(cl2reg_t reg,int *b,int *c,int *n,int *a); 
int ctstat(int *k); 

int c~sa(int f,cl2reg_i reg,cl2data_t *data,int *q); 
int ctcrl2(cl2reg~t reg,int *l); 
void ccil2(cl2reg.:.t reg); 
void ccfsl2(cl2reg_t r~g,int fs); · 
int ctfsl2(cl2reg_t reg,int *fs); 
int ctfll2(cl2reg_t reg,int *l); 
int ctlml2(cl2reg_t reg,int *l); 

ApryMCIITbi !:1'. '-1 

reg - IIIICIITIHjJIIK<rrop <Ulpcca KAMAK. MmKeT npc.uCTaB.'IliTI> pcmCTp. KpeiiT 11.111 
BCTHf, KAMAK. .•. : 

h - 110~1cp BCTHII KAMAK. B WtHHoii pc<U1113awm He IICIIOJih:lycTcll. 

C - IIOMCp Kpci-iTa. JJ:onyCTIIMI>IC 'lll<l'ICIIIIll; 
0..,..6 WHI YK<n<IIIWI KpciiTa: · .J,.; 

7 Will_ YK<I]llllllll llCTBII KAMAK. 

II - IIO~tcp CT<IIIIU111. JJ:onycTIIMbJC' 'III<I'ICIIIIll: 
' ·• 0 . ium y~a:iaJmll KpciiTa {KOIITpoJJJicpa KpeiiTa): 
1-23 Will yKa3allllll CTaHI!IIII. 

a- cyfi<UlpCC; .nmJyc·J'J~~blC :JIW'ICIIIIll 0-15. 

f- HOMcp cjJyiiKUIJI!;. JJ:onycTHMbiC ~llla•JCHIIll 0-31. 

'·-~ fr(;; '...1; ·· }· 

.• ;~ { T! L: ~ /': 

: ') ;.: '.' ~- ; ~. ~' 

cf --:-;- CJIOBO .LI<IIIJihlX. J1CIIOJih3yiOTCll MJJ<UliJIIIC '24 ( cfi;a) llllll 16 ( C~:~il ). 6J_ir;~(lCJ<t1jhl(biC.; 
fil!TI,J HrHOpHpyiOTCll llpll KOM<IH).IaX. 'l<IIIIICII II ydallaBm'll'r.u(ncll '(/h. iJj)lj Kt;~j;(ji.UaX 
'ITCllllll. 

CJ- COCTOllllllC CHI'H<UJa «0TBCT» (Q). 

/;un - II.LICIITHcjJIIKaTOp IICl:o'IHHKa '!<lllptJca liJIIi ciu=iJ<UJ<l :,]aiYpbcf(j{iJiJ!i~'iaJII\c~'(L). 
MOII\CT IIIJC,IlCTliBJiliTh pCrJJCTp,. MO.UyJll, I Ifill KOIITpOJillCp· Kpciifa!;, ~-·; ct! . ',,: . 

1IJ - .y~<l'l<ITCJih .LIOCTylla K IICTO:IIIIIKaM ~lalliJOCOB, B .UaJi;H'ifi pC<l'l~;n;;,j,~jll ;I:II~'I;Cplll)C~rJI-
. t · . ~· • . · < •• r ·" . + ' • ,.· ~, , ~ • ~ • • pyeTcll KaK cy6a.upcc. JJ:ouycTHMbiC ~llla•Jcllml 0-15. . · - · · _ . · · · · · 

inta ~ CIICTCMIIO-]allllCIIMhlii apryMCIIT; ll A<llllloii pC<UIIl'Jallllll··iH~ 'JI~;IO.:i;,:if~:rcit. 
k ----' COCTOllllllC cllrii<UIOB (~0:rBCT>;• (Q(11 «KoMiiiJ.U;i iipi!u~·d;, '(X):-... ,:. ; : · .... 

t:~ - :m<I'ICIIIIC pcmCTpa FS KOHTpoJJJicpa KpciiTa. JJ:ouyc.-riiw~IS, Jll;t,·l~lll!·~ O~J L:~ ... 
. ,·: . ; ' •'-. ,. . 

.. •· t :, .::· ; ,, .. . . ~' ; 
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Omtcanne 

cdreg 1aHOCHT HO!\tCp BCTBII b, Hmtep KpeiiTa C, IIOMCp CTai!UJHI ll II cyfi<upec il B 

nepeMCHHYIO *reg. JlOIIOJlHIITCJJbHO cpyHKllWI B01BpamaeT BCJIIflJIIHY *reg. 

elsa sbmmuuieT KOMaHny KAMAK f B pemCTpc reg. 8 CJJYlJae Kmtall.'.\bl 'ITCHWI 11.'111 ·m

nHcll np0111BO.li!T nepe.Ua'ly 24-611THOro CJJOBa ililiiHhiX MCIK.llY pCntCTpOM II IICpCMCIIIIOii 

*data, B npOTIIBHOM CJIYlJaC apl)'MCHT data HC 11CIIO:Jh3YCTCJI. nepCMCHHOii *(/ HpllcBa

. IIB<ICT HCHy;1CBOC 3Ha'ICHIIC, CCJIII CHfll<L1 <<0TBCT» (Q) IIOCJIC BbiiiOJIIICIIWI KmHUI).IJ,J 

ycTanos.neH, 11 HY•1h - B npoTHBHOM c:ty'lae._ JlortoJJHHTCJJbi!O cpyHKI\IIll nmnpautacT 

BCJIH'IHHY * q. ..J 

cccz reHep11pyeT CHrHan «nycK» (Z) s Kpcihc reg. 

ecce reHepHpyeT cHrHaJI «C6poc» (C) B Kpel'iTc reg. 

ccci, CCJIH apryMCHT J IIMCCT HCHYJJCBOC 1H<I'ICIIIIC - YCT<III<lllJIIfBaCT, B 11pOTIIBHOM 

C;1YlJae - c6pachtBaeT c11man «3anpeT» (I) B KpeiiTe reg. 

ctci npucsausaeT nepeMCHHOH *I HeHyJtenoe '!Ha'ICHHC, ecJm curHan <<3anpen> (I) B 

KpeiiTe reg ycTaHOBJJCH, 11 HYJJb - B npoTHBIIOM cny•tae .• }lortoJJHI1TCJJbiiO cpyHKUIIll 

smsparnaeT BCJJI1'111HY *I. 

CCCd, CCJJI1 apryMCHT J 11MCCT HCHYJJCBOC 1Ha'ICHIIC - pa1pewaeT, B npOTI1BIIOM CJIY'JaC 

- 1anpcrnaeT reHepuposaHue curuana npephiBaHHll KotnpoJIJJepoM KpeiiTa reg. 

ctcd npucuauuaeT nepeMeHHOH *I Henynesoe 1Ha'ICHI!e, ecnu reHepupouaHI1e cumana 

npepbiBaHI1JI KOHTponnepoM Kpel'iTa reg pa1peweuo, 11 HYJJh - u npoTI1BHOM cny'lac. 

}lonoJJHIITCJJhHO cpyHKUHll B01BparnaeT BCJJI1'111HY *I. 

ctgl np11cnauuaeT nepeMCHHOH *I neHynenoe 1HalJeHue, ecn11 cpnar 1anpoca npepbtBaiUUI 

B KOHTpOJJJJepe KpCHTa reg ycTaHOBJJCH, 11 HYJib - B npOTI1BHOM CJIYlJaC. }lonomm

TCJJbHO cpyHKUI1ll B01Bpan(aeT BCJJI1"111HY * /. 

cd/am 3aHOCI1T HOMCp BCTBH b, HOMep KpCHTa C, HOMCp CTaHL\1111 ll 11 yKa3aTCJJb ).IOCTyna 

m B nepeMCHHYIO *]am. }lonOJJHI1TCJJbHO cpyHKUIIJI B01Bpall(aCT BCJJII'IHHY *]am. 

cc/m, ecn11 apryMeHT I uMeeT HeHynesoe 3Ha•teHue ~ pa1pewaeT, B npoTI1BHOM cJJy<Iae 

·- 1anpetuaeT ycTaHOBKY 1anpoca 11CTO"'HIIKOM Jam. 

cc/c c6paCbiBaCT COCTOJIIIHC.11CTO"lJHHKa Janpoca Jam. 

ct/m Hp11CBaHBaCT nepeMCHHOH *] HCHYJICBOC 1HalJCHIIC, CCJJII 3anpoc IICTO'IHI1KOM Jam 
ycTaHoBJJCII, II HYJib - B npOTIIBHOM CIIYlJaC. }lonOJIHHTCJibltO cpyHKUIIJI B03BpaU\aCT 

BCJIII'IHIIY * ]. . 

cg/am ).ICKOJl11pycT 11}.1CHTHcp11KaTOp IICTOI.JHI!Ka Janpoca Jam H 1aHOCHT B nepeMCHHbiC 

*b, *c, *ll H *Ill IIOMep BCTBH, HOMCp KpeHTa, IIOMCp CTaHUH11 H yKa3ilTCJih }.IOCTyna 

COOTBCTCTBCIIHO. 

cgrcg J.ICKO.llHpyeT 11.!lCHTHcpHKaTOp a.upeca KAMAK reg H JaHOCHT B nepeMeHHbte *b, 
*C, *ll H *a IIOMCp BCTBII, HOMCp KpCHTa, HOMCp CTaiiUHH H cy6a,upec COOTBCTCTBCHIIO. 
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ct.~tilt HpliCBaHBaeT nepeMCHHOH *k 3HalJCHHC, onpe.UCJJJICMOC_ COCTOJIHHCM 

«0TBCT>> (Q) H «KoMaH.ua HpliHJITa>> (Xj . llOCJJC HblllOJJHCHHJI riOCJJe.nHeif 

KAMAK s cooTBeTcTBHH c Ta6nu:ueif: 
0 Q=I, X=l; 

Q=O, X=l; 
2 Q=I, X=O; 
3 Q=O, X=O . 

}lOilOJIIIIITCJibHO cpYJiKL\IIJI B03BparnaeT BCJJHlJHHy *k . . 

CHrHaJJOB 

KOMaHJlbi 

cssa BbiiiOJJHHCT KOMaHJlY KAMAK f s pentcTpe reg. B cnyqae KoMaH,Jlbi 'ITCHHJI liJIH 

1amtCI1 npOH3BOJli1T nepCJla'ly 16-6IITHoro CJJOBa JlaHHbiX, MCIK.!lY" pt;rHCTpOM 11, .nepe

MCHHOH *data, B npoTliBHOM cnyqae apl)'MCHT data .He ;~_Cll0Jib3YCTC~ .. TiepeMCHf-!OH 

*q npucsausaeT ueHynesoe 3HalJeHIIe, ecJJII CIIrHaJJ ~<OTsei»'.(Q):nocne BblllOJJHCHHJI 

KOMilHJlbl ycTaHOBJJCH, II HYJJb - B npoT~BHOM CJJ).qae. llonoJJ:HIITCJJbliO tPYJiKUHJI.B03-

BparnaeT BCJIH'I11HY *q. . < ,,; . 

ctcr/2 npucsausaeT nepeMCHHOH *I HCHYJJCBOC 3Ha'ICHIIC, CCJJII Kpeii:T regnpiicyiciiiyeT 

B CI1CTCMC, H HYJJb - B npoTliBHOM CJIYlJae. }lonOJJHliTCJJbHO . cpYJiKUiiJI 'so3spamaeT 
BCJJII'IHHY * L, ... ,· ' . . ., . ':·· . j. 

cci 12 BbiiiOJJHJICT HHHL\llaJJH3aUHIO KOHTpoJJJJepa \_:pe_ifTa reg: 

ccfs 12 ycTaHaBJJHBaeT perncTp FS KO!npoJJJJepa KpeifTa .reg;.s cocTOJIHIIe fs. : "• >. 

ctt:~12 npucsai-JBaeT nepeMeHHoif * fs 3HalJeuue•perncTPa· FS. KimTiJOruiep'a Kpeli'fa 'reg. 
JlonOJJHI1TC.Jl:bHO tPYJiKUHJI· B03Bj:laruaeT. BCJJII'IIIHY *fs.' , . ' · ;, ~" : ·;,,-":·_:ric 

ctt112 hpu:cs'ar1~rieT' rrepeM~HH?H. * 1 HeHy;jes~e; JHa'ICHHC,: ~Cn~ cp~'~r'FL ~c K~vir6mie~e 
KpCHTa reg ~YcTaHo~eJ; • H: ~y~i. --· B' ripOTHBHOM . c.nyqiu! ... Jl<:>rrbJJHHTeijhHh: <liYHKUHJI 
B03BparnaeT BC~IH'II1HY .j.. ], '.::,. ·.. • • . ..; ' . :.·.' .• • . • . :. . • : ' . c' -~. '.,,i,- :.'.·· .. 
ctlm 12 npwcsaiisaeT nepeMeuuoif *I neHynesoe 3naqe}uie, ec.nu: ciirnan' .~~~~npoc; ,·ua 

BHHMaHHC>> (L) HCTO'IHHKOM Jam ycTaHoBJJeH; II HYJJb --' B npoTliBHOM c.iJyqae; }lC>IIOJF 
HIITCJJbHO cpYJiKUHJI· B03BparnaeT BCJJII'IliHY ·*1. ::·:;; ',.· • .l·· ; '•' •i '; :r ,,:;--t; h; .. ·. 

\•,· •.-·· ... , ,. ;"\;. i' rll i ·-:} ·: ~" .;.,, ·::::: 

!\L; 
06pa6oTKa oum6oK 

• r · .•• , '···.·;. 
~~' .· 

8 cnyqae o6uapYIKCHliJI onm6KII B .apl)'Meinax <PYHKUIIH llb13hiBaeTCJI. ·<!Jyur(iJ:ini•·abort. 
'* ,, .. 

:·-. 

MUSPIN 6H6JIHoTeKa .~ ' 
i ! ~ • 0 ~ .' ; A: O ... 

CHHT3KCIIC 

#include <c12c.h> ,.; :· '1-: ~ ,; I • ~ •' ~~~-~:'.!" ,.) r~~-~- ~ r-: 

. . ; ': ~· : 
extern int cl2_check; 
extern unsigned cli..:~rate; . 
extern int · c1·2_da;na~~x; 

·~ L:-<.;. ··~ q ; :;:·.-7"' , :.>~-· .. ~ . ~ . 
. ) ~ .. :' ' . '~f ~ . ; ~ '-";; .~ 

extern int cl2_camac_q; 
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int cl2_crate_exists(unsigned c); 
. void cl2_set_crate(unsigned c); 
unsigned cl2_get_crate(void); 
void cl2_reset_crate(void); 
void cl2_zero_crate(void); 
void cl2_zero_all(void); 
void cl2_clear_crate(void); 
void cl2_clear_all(void); 

· void cl2_illhibit_crate(int on); ,) 
·void c12...:inhibit_all(int on); 
int. cl2_inhibit_state(void); 
void Cl2.2Set_int(int on);. . 
irit c12_int;.state(void) i 

· int cli_int2exists(void); 
void.cl2_set_fs(unsigned fs); 

·unsigned C12:..get...:fs(void); 
int.c12_fl_state(void); 
int c12_lam_state(unsigned lam); 
unsigned c12~all_lams(voidj~ 
void C12_wait:.:.lairi(unsigned lam); 

.unsigned int c12..:.read(unsigned· n;. unsigned: a;. unsigned f).; 
unsigned int cl2_read24 (unsigned· n, unsigned ·a,. unsigned f); 
v.oid cl2...;write(unsigned.n, unsigned a, unsigned f', un.siqned d}; 

· iroid.:cl2.;..write24fun~iqnect ·r~, unsign~d· a,: unsigned· 'f, 11a.s£qnect dJ; 
~id cl2_ciper(unsigned n, unsigned a·; uns±'gried. t'l; . . . 

Apcy-MemM:··· 
• '> :• 

C- HOMep KpeHTa . .[{onyCTHMble 3Hall.eHmJ {);..6: ' 

· fs - 3HaJieHne pemCTpa FS KOJ.ITponnepa KpeiiTa . .[{onyCTHMMe 3JJaJ.Ieuua 0-3 I. 

lain- HOMep cnrnana «3impoc. H<I.BH~Maune>> (LL .U.cinyqMMbJe 3H{.l~C!1~.~· 0-2J. 
n ~·miMep cTAJ.miHI • .UonycnjMhie 3~attenn.si.l::.:~3. 

a ---: cy6a,n:pec. .[{onycrHMbJe :'3Hanenn» ().:..15. 

f ~ ~~Mep ·<PYHKQHH •. JlonycTfi~I.Ie 311d\l~HHll: 
cY-7 JliHl <}:lyHKI;lHH cl2_mad ·u .c12_-read24~ 

8-I-5, 24-.:31 . WHI cp)'HKUJ.iH 'elZ __ Qper; · . 

16-23 ,lJ;JUJ. <PYfi.K!lH.i1 d 2_ wFite ir cJ 2_write24. 

C}"- CnOBO l{aHHLIX . .[{Oll)!CTiifMbiC 3Hall~HHH: 
. . O-Oxffff "AAll cf>YHKAHIJ e12_write; 
; (}.:..Oxffffff .llll~ cpyHKUtt14 eli_ write24. 

.. 
14. 

.. 

Onncaunc 

c 12_clleck ynpaBJJl!CT nponepKoii apty~ICIITOB <}:lyuKuuii: npu IICIIY:leBo~J 1Ha'leHIIII 
IIC)JCMCIJIIOii BbiiJOJlllllCTCll fi)JOBCpKa :.!OIIYCTII~fOCTII ap~;(!IJHJB rpyHKlUlii .. B II)JOTJIIillml 
C!Jy•tae TaKal! II)JOBCpKa IIC Bbii10JIIIl!CTOI. 

' 
c 12_crate conep:iKIIT Hmtcp TcKymcro aKnmuoro ..:peihit ": Bee rpyHKUltll~ Kpo~Je 
c 12_cratc_exists. c 12_set_cnlle. c 12_z~ro:_;Jl/. c 12_clem'~al/ · 11 c 12...:iiJIJibit~iill.: :p;i6o-
TatoT c TCKYIIliiM aKTJIBHbl~l KpeiiTmt. 

C /2_Cilll1<JC_X COilC)J:iKIIT IICHy.'ICBOC 11Ja•JCIJIIC. CCJJJI fiOC.TJC BbliiO.lHCIIJJa IIOC;Je';iueii KO
~I<Ifi.L(bl KAMAK B KpciiTe fihJJJ ynauon:teu cimta.rt ·,;KmtaJJia npumt~;t» (X). u 11y.1b 

' . . ~ .. - B II)JOTIIBIIOM CJIY'I<IC. 

cJ 2_camac_q CO.LlC)J:iKIIT IICHYJJCBOC 'lll<l'lt;lii!C. CCJlll IIOCJIC BbiHO!IHCHIIll TIOC.lC.L!HCii :KO
M<IIIllhl KAMAKB KpciiTc 6btn yCTaHOB!ICII cumm1 <<OT~CT;; (Q). 1'1 uy~Jh-,- B npomBJJOM 
c.rty•tac. 

C J2_crille_exists BO:lllp<111IaCT HCHy.'ICIIOC 'llla'ICIIIIC. CC.rJIJ· KpciiT C II)JIIC)'rcTB)!CT:. B 'cit
CTCMC. II IIYJII• - B II)JOTIIIJIJOM C!IY'I<IC. 

cJ 2_set_Cr<Jlc IH13Ha•taCT KpeiiT C TCKYIHIIM <IKTIIBIIbiM KpciiTOM .. H_;nH;~~It:!JIIIC Kpe,iiTa 
IIC Cllll:l<IIIO C llht6opoM KpciiTa. , . . 

cl2_gct_cnllc nmnpatuaeT IIOMcp TCKyiucro aKmnHbro. KpciiTa-:_:.· ·· :; ;',>'. ;:-:. ··' 

C /2_rcsct_cr;Jic BbiiiOJIIJliCT IIIJIIUII<UIIrlaJUIIO KOIIT)JOJIJiepa KpciiTa. 

c/2_zcro_crate rcucpupyeT cnru;ut <<OycK» (Z) n KpeiiTc. 

C f2_~Cl:O~Uif. ~~.IC)JII~Y~'J' SJifi,Hl/1 <<0ycK>~ g). BQBCCX KpeiiTaX. ; :• ·!:':':::: i_:.: ;:: 

c 12_clcm·..:.cmtc mlepupycT curn:iJJ . <<Cfipoc».' (G) 8' Kpeiin~. • .. ;. d 

c/ 2~cJem·_;tl/ reHepupyeT CllrHaJJ <<Cfipoc>> (C) BO BCCX KpciiTax. 
. ' ·,_ '• ' 2·i f tt·.i.-<'7' _·'·{# ~: 

C /2_in!Jibit_crate. CCJIII apryMCIIT 011 IIMCCT IJCHYJJCBOC :liiU'ICIIIIC - yC'J'auaJlJiillliH!T; II 
II)JOTIIBIIOM CJI)"JaC - c6paCbJB<ICT CIJI'IJ;l'J «3ilii)JCT». (J) n: Kpeii'J'e. 

C f2_inhibit_;J/J, .CCJIH apryM_Cl!T,OU IIMCCT .IJCIIYJJCBOC ,:Ju;i•tCI~IIC --'' ycnlllaRIJllll;;CT. ll 
npommlmt CJty•mc - c6pacbJBaeT cnma.it. <<3aJJpcTi>. (I},nonccx .K.pciiTax~ .• , .,. · 

c /2_inhibit_stiltc ·B~:inpa.macT ~~~:IYJl.~ll~~ ;31J';;•J~IU,~e. ~~;JH ~~;~.II<LJI ~<];ui~CT>~ (J), ll Kpciii-c 
yCTanoruieJJ. 11 uyJth --,- B uponmJJoM c;ty•;it~. .. ' · · .. , · · ' ·. · ... ·· .. - ' . 

. _., 
cJ 2_sct_int. CCJIII aptyMCIIT 011 mtCCT IICIIYJI~BOC 31HI;I'CIIj1C•~ p;nJ;CIJiaC;.·I; IIJ)OTIII;IIlHI 
cJty•tae - :mnpcutacT rcucp11ponatJJIC curiiiui;t' itpcphlilmillii Kdirq1(i!t!'t~iji)~j KJ1~ii:j.;,_ · 

c 12_ illl_sl<llc no:mpa111<;CT. JJcJJyncriiJc' :ii l<;'l~l·lltc:'. c~iti 1_· ;.~~~~~~II)J;lB<;II:I~: CI tn t;L'ta IIJk·phl
nauJJl! KOIIT)JOJIJIC)JOM KpciiTa )J<13)JCIIIC~IO. II IIYJII•-'- II HpOTIIBIIOM,CJIY'IaC, 

c 12_illl_cxists no:mpatuacT JJeJJyncnoc 'JJJa~!SIIIIe. ccmt cjmar ·laJJpoca ·llpcpt.mauul! 11 

KOIIT)JOJIJIC)JC KpciiTa ycTaiJOBJICII. II IIYJII• - ll II)JOTIIBIIOM L"Jty•tac . 

cJ 2_sct_ts yCTaJJatiJIIIIlacT pcmcTp FS KOitTpoJJJtcplt Kpcii:rit n'cocTollimc' Is.· 

c/ 2_gct_fs IIO:mpautaCT COCTOl!IIIIC pcritc·tpa FS KOIITpOJJJICpa KpciiTa . 
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cJ 2_fl_.~tate B03BpamaeT Heuy.1enoe 1Ha'!eHHe, ecnn rp!Iar FL B Koirrpon.rJCpe Kpeiira 
ycTaHOBJJeH, II Hynb - B npOTHBHOM CJJy'!ae. 

cl2_Jam_statc B03BpamaeT HeHyJJcBOC Jlla'ICIIHC, CC:Ill CllrHllfl «3aupoc !Ia BIIIIMaiiiiC» 
(L) HCTO'IHIIKO!\I I B KpdiTe yCTaHOBJJeH, 11 HYJih- B nponmHoM CJiy<Iae. 

cJ 2_alJ_Jams B01BpamaeT CJTOBO, B KOTOpOM i-blii 611T II MeeT 1Ha<IeHHC I, CCJIII Cllrii<LII 
<<3anpoc Ha BHI!MaiiiiC>> (L) i-biM IICTO'IHHK0!\1 B KpciiTC ycTaiiOBJICII, II Jlla'ICIIIIC ()
B npOTHBHO~I Cclyqae. 

C /2_ wait_ Jam OiKHLiaCT fiOliB.;lCHHll B KpeiiTc CHrilaJia <<3anpoc Ha BHHMaHHe>> ( L) OT 
HCTO'!Hill'ta J. 

C J2_read B01BpamaeT 16-6HTHOe CJIOBO ll<lllllbiX, npO'IHTaHHOC 111 ~IOllYJJll /1, cy6<U\pCc 
a no KO:O.IaHLIC f. 

C J2_read24 BOJBpalUaeT 24-6HTiiOC CJlOBO .[lallllbiX, · 11p0'111TaHHOe HJ MO.U)'Jill 11, cy6<U\pec 
a 110 KOMaH.ne f. 

C /2_ Write JaHHCbiBaCT 16-6HTHOe CJIOBO .UaiiHbiX d B MO.U)'.flh 11, cy6a.npec a no KO
MllfUie f. 

C /2_ write24 JanHCbiBaeT 24-6HTHOC CJIOBO .UallllbiX d B MO.UYJJb /1, cy6a.npec a no KO
MaHlte t: 
cl2_oper BbinOJJHlleT ynpaBIIl!IOIU)'IO KOMau.ny f B Mo.nyne 11, cy6a.npec a. 

06pa60TK3 OUJH60K 

8 CJly'!ae o6HapyiKeHHll OWH6KH C006IUCHHe 06 OWH6Ke BbiBO.UHTCll B CTaH.LiapTHbiH 
nOTOK .UHarHOCTHKH H BhlfiOJJHeHHe npouecca npeKpatuaeTCll C KO.UOM JaBepWCHHll J. 
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fpm.1aii K.I1., OnLllieBcKIIii B.r. 
DpOipaMMHLiii naKeT .llllil pa6oTbl c KAMAK 
B onepaQIIOHHoii CIICTeMe FreeBSD 

OniiCaH npOipaMMHLIH naKeT .llll.ll pa6on1 c 1 

B UNIX-no}lo6Hoii OC FreeBSD. B cocms naK 
6II6niioTeKa .llll.ll .ll3hiKa npOipaMMIIpOBaHII.ll CIJ, 111 

II i:IOKJMeHTaQlf.ll. EII6niJoTeKa HaniicaHa B coorne 
PeaniiJOBaHa B03MO%HOCTL pa6oTbl c KAMAK m 
Ip)')KaeMbiX MO.!lynefi' .ll.llpa onepaU:IIOHHOH CIICTei 
If lfCll0Jib30BaHIIII. 

• Pa6oTa BLmonHeHa B Jia6opaTOpiiii . .ll.llepHb!X n 

Coo6memte 06oemmeuuoro HHCTH'I)'Ta llllepuLix u 

DepeBO.!l asTopos 

Gritsaj K.I., Olshevsky V.G. 
Software Package for Work with CAMAC 
in Operating System FreeBSD · 

Software package for work with CAMAC-contJ 
FreeBSD is described: Package includes: driver: C 
written in C, several service utilities and docu 
in complian~e with ·ESONE standard. The pack~ge 
from CAMAC; service routines are implemented 
The package is simple in installation and use. 

The investigation'·has been performed at the La 
JINR. 
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