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Cnoco6 opraH~ 3a~~~ MHoroKpeATH~x c~cTeM KAMAK 

PaccMaTp~saeTcH cnoco6 o6pa3osaH~H MHoroKpeATH~x 
C~CTeM np~ OAHOBpeMeHHOM ~ CnOnb30BaH~ ~ He CKOnbK~X ~CT04H~

KOB ynpasneH~H. 3a OCHOBy MHOrOKpe HTHOH C~ CTeM~ Bbl6pa H 
KpeAT cTaHAapTa EUR 6500 EN' 4TO AaeT B03MO~HOCTb cTaHAapT
Horo nOAKn~4eH~H BCnOMOraTenbH~X ~CT04H~ KOB ynpasneH~H. 
CTaHAaPTOM npeAYCMOTpeHa nepeAa4a KOMa HA~ T~ na NAF , 4TO 
OrpaH~4~BaeT B03MO~HOCT~ BCnOMOraTenbHbiX ~CT04H~KOB ynpaB
neH~H. AnH 6onee 3$$eKT~BHoro ~x ~cnonb30BaH~H HY~Ho 
AOnonH~TenbHoe annapaTypHoe o6ecne4eH~e, KOTOpoe no3son~T 

np~MeHHTb KOMaHAY T~na CNAF. Bo3MO~H~A cnoco6 co3AaH~R 
TaKoro o6ecne4eH~R on~c~saeTcH B HacTOR~eA pa6oTe. 

Pa6oTa s~nonHeHa B fla6opaTop~~ B~COK~x 3Hepr~ill O~R~. 

npenpHHT 06'b91lKH9HHOrO KHCTKTyTa Slll9pHblX HCCnellOBSHKll, .Qy6HS 1979 

Horv~th P., Morh~~ M., Turzo I. 10 - 12846 
A Way to Organize Multicrate Systems 

A way to form the multicrate systems which use simul
taneously some control sources is described. As a basis 
element of such system a crate according to the EUR 6500EN 
specification was chosen. That selection allows the 
standard connection of the auxiliary co~trol sources to 
system. According to the EUR 6500EN standard only CAMAC 
command of the NAF type can be directly transmitted, that 
strongly limited the potential possibilities of the auxi
liary control sources. For more convenient and flexible 
usage of these auxiliary souces some minimal hardware is 
added by means of one the CAMAC command type CNAF, is 
transmitted. A possible way to design such auxiliary hard
ware is discussed. 

The investigation has been performed at the 
Laboratory of High Energies, JI~R. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 
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BonpocoM, KaK ssecT~ 6onbwe 4eM OA~H ~CT04H~K ynpasneH~R 
s c~cTeMy KAMAK, 3aH~Manacb KpoMe APYr~x ~PM $~pMa 
GEC- Elliott , B pe3ynbTaTe AeRTenbHOCT~ KOTopoA noRB~ncR 

c~cTeMH~A KpeAT KAMAK 111 • OpraH~3a~~ei:1 "~HTepaToM~HcTpyMeHT" 
6blnO CAenaHO npeAnO~eH~e CTaHAapT~3~poBaTb C~CTeMHblill 

KpeiiiT 12/ . Ko~TeT ESONE , KOTOPbiA BeAeT HaA30P HaA pa3B~T~
eM cTaHAapTa KAMAK,oTBepr non~TK~ HeKOTOp~x na6opaTop~A np~

HRTb c~cTeMHbiH KpeiiiT KaK cne~~$~ Ka~~~ ESONE noToMy, 4TO 
B HeM Mar~CTpanb Kpeii!Ta ~cnonb3yeTCR HeCTaHAaPTHbiM o6pa30M 

BonpeK~ 3TOMY Heo6xoA~MOCTb ynpasneH~R c~cTeMaM~, 

COCTOR~~M~ 6onbwe 4eM ~3 OAHOH 3BM, np~Bena K ~cnOnb-
30BaH~~ C~CTeMHOro Kpeii!Ta B pa3H~X na6opaTOP~RX ~I. B CBR3~ 
c noHBneH~eM M~Kponpo~eccopos ~ M~Kpo-3BM ~ ~x BHeApeH~eM 
s c~cTeM~ KAMAK noTpe6HOCTb nOAKn~4eH~R HecKOnbK~X ~CT04-

H~KOB ynpasneH~H cTana e~e c~nbHee. KoM~TeT ESONE 
B CBR3~ c peweH~eM 3TOA npof.neMbl np~ HRn cne~~~ Ka~~~ 
EUR 6500e14l,KoTopaR pewaeT sonp.oc pacnpeAeneHHoro * ynpas
neH~R B KpeATe KAMAK. 3Ta cne~~$~Ka~~R He pewaeT npo6neMy 
pacnpeAeneHHoro ynpasneH~H MHoroKpeATHbl~ c~cT<:!MaM~. Ho 
OHa n03BOnReT, ~ 04eHb npOCTO, pacw~p~Tb np~MeHeH~e Kpei/i
Ta KAMAK co scnoMoraTenbHoA Mar~cTpanb~ AnR ynpasneH~R Ta
K~M~ C~CTeMaM~. 

B pa6oTe npeAnaraeTCR cnoco6 pacw~peHHoro ~cnonb30BaH~R 
Kpeii!Ta KAMAK AnR ynpasneH~R MaKc~ManbHO 50-~ Kpe~TaM~. 

06ll\~E nOflOl!(EH~R 

CornacHo ocHOBHOMY AOKyMeHTY KAMAK 151 KpeAT KAMAK AOn~eH 
COAep~aTb KOHTponnep Kpeii!Ta AnR ynpasneH~R pa60TOH MOAynei/i 
B Kpei/iTe. 

Bo BpeMR aApeCHOH onepa~~~ KOHTponnep Kpeii!Ta B~AaeT 

Ha Mar~cTpanb c~rHan~ N , A, F , KOTOPbiM~ onpeAenHeTCR 
KOMaHAa, ~CnOnHR~~aRCR B MOAyne, a TaK~e BpeMeHHble C~ rHan~ 

~~ Kna KAMAK; B , Sl , S2. Ecn~ reHep~pyeTCR KOMaHAa nepeAa4~ 

* Cnoco6 ynpasneH~R c~cTeMoill, ~cnonb3Y~~eill HecKonbKO ~c
T04H~KOB ynpasneH~R /~CT04H~KOB nporpaMM/, KOTOpble MOryT 
pacnonaraTbCR B pa3H~X T04KaX C~CTeM~ ~ COBMeCTHaR pafiOTa 
KOTOpbiX opraH~30BaHa Ha np~op~TeTHO~ OCHOBe, 6yAeM Ha3biBaTb 
pacnpeAeneHHbiM ynpasneH~eM. 
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AaHH~X /4TeH~e, 3an~Cb/, TO TOrAa KOHTPO!l!lep np~H~MaeT AaH
Hble C R -w~H ~!1~ BbiAaeT ~X Ha W -w~Hbl COOTBeTCTBeHHO. np~ 6e3-
aApeCHO~ onepa4~~ KOHTponnep e~cTaenAeT Ha Mar~cTpanb cne-
AYIO~~e c~ rHa!lbl: C ~n~ Z ~ I3 , Sl , S2. Aanee KOHTponnep Mo-
~eT reHep~poeaTb c~rHan I ~ cneA~Tb 3a cocTOAH~eM c~rHa
noe L, X ~ Q . 

OcHOBHO~ AOKyMeHT 5' pacc4~TaH Ha ~cnonb30BaH~e OAHOro 
KOHTPO!l!lepa, KOTOp~~ AO!l~eH 3aH~MaTb onpeAe!leHHOe MeCTO 
B Kpe~Te. no3TOMY Kpe~T KAMAK COAeP~~T TO!lbKO OAHY ynpae
!lAIO~YIO CTaH4~10, ~ TO!lbKO ~3 3TO~ CTaH4~~ OCy~eCTB!lAeTCA 
AOCTyn K ~HA~B~AyanbHbiM w~HaM N ~ L. AocTyn K w~HaM 4TeH~A 
~ 3an~c~ R ~ W B03Mo~eH c HOpMa!lbHbiX cTaH4~~. AocTyn KO 
seeM w~HaM Mar~cTpan~ Kpe~Ta ocy~ecTB!lAeTcA c ynpaenAIO~e~ 
~ OAHO~ ~3 HOpMa!lbH~X CTaH4~~. KOHTPO!l!lep Kpe~Ta BCTaB!lAeT
CA 8 pa3ceMbl ~MeHHO 3T~X CTaH4~~. 

BCnOMOrATEflbH~E KOHTPOflflEPW 

Bblwe Mbl roeop~n~ o B03MO~HOCT~ nOAK!1104eH~A ~CT04H~Ka yn
paeneH~A K Mar~CTpan~ TO!lbKO np~ nOMO~~ KOHTPO!l!lepa Kpe~Ta. 

Ecn~ HY~Ho noAK!1104~Tb K Mar~cTpan~ A06ae04H~e ~CT04H~K~ yn
paeneH~A, BCTaB!leHHWe B HOpMa!lbH~e CTaH4~~. HY~HO B~nO!lH~Tb 

C!leAYIO~~e Tpe6oeaH~A: 

1 I ecnoMoraTenbHbl~ KOHTponnep AO!l~eH o6naAaT b AOCTynoM 
K ~HA~B~AyanbHWM w~HaM N ~ L ~3 HOpMa!lbHO~ cTaH4~~; 

2/ BCnOMOraTe!lbHbl~ KOHTPO!l!lep AO!l~eH y4aCTBOBaT b B npo-
4eAype 3aAaH~A np~op~TeToe Ha Mar~cTpan~. 

AocTyn K w~HaM N Hy~eH A!lA Toro, 4T06bl ecnoMoraTenbHbl~ 

KOHTponnep Mor reHep~poeaTb nonHytO KOMaHAY KAMAK. AocTyn 
K Will HaM L Tpe6yeTCA A!lA TOrO, 4T06bl BCnOMOraTe!lbHbl~ KOHT
pO!l!lep MOr pear~poeaT b Ha c~ rHa!lbl 3anpoca LAM. 

np04€AYPW 3aAaH~A np~op~TeTOB o6ecne4!-1BaiOT TaKO~ nopA
AOK, np~ KOTOpOM B OnpeAe!leHHbl~ MOMeHT BpeMeH~ TO!lbKO OA~H 
~3 KOHTponnepoe ynpaenAeT Mar~cTpa!lbiO. 3aAaH~e np~op~TeToe 

ocy~eCTB!lAeTCA no 3apaHee onpeAeneHHO~ cxeMe, BcnoMoraTenb
Hble KOHTPOil!lep~ AO!l~Hbl n03BO!lATb nOAC0€A~HeH~e W~H L TaK~M 

o6pa30M, 4T06~ 6~11a B03MO~HOCTb B~6opa TO!lbKO TaK~X 3anpOCOB 
LAM, KOTOPbl€ A!lA AaHHO~ KOHKpeTHO~ YCTaHOBK~ Ba~Hbl. AnA 
3TO~ Bbi60pK~ MO~HO ~CnO!lb30BaTb MOAY!lb 3aAaH~A np~op~TeTOB 
/LAM-Grader I e coeA~HeH~~ co ecnoMoraTenbHbiM KOHTpon-
nepoM /TaK~M ~e 06pa30M, KaK ~ C KOHTpO!l!lepOM Kpe~Ta/, 

BCnOMOrATEflbHA~ MArHCTPAflb 

06a BbiWeynOMAHYTble Tpe6oeaH~A B~nO!lHAIOTCA np~ nOMOJll~ HO
BO~ Mar~cTpan~, T.H. ecnoMoraTe!lbHO~ Mar~cTpan~ (Auxiliary 
Controller Bus), ~ CBA3aHHbiX c He~ c~~trHanoe /p~~tc. 1/. 
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Bcn~otoTenbHaA Mazucrpartb 

5 EN 

Kpein B•T '" 
(50 ~<pe\no~ I'IOto.<.UM'*M) 

P~c. 1. l-1cno!lb30BaH~e Kpe~Ta no AOKyMeHTY EUR 6500EN 
AJlA noAK!ll04eH~A eeTB~ ~n~ Kpe~Ta nocpeACTBOM PK ~ AB. 

Y ecnoMoraTenbHoro KOHTponnepa AOCTyn K ecnoMoraTe!lbHO~ 
Mar~cTpan~ ocy~eCTB!lAeTCA c noMO~biO pa3ceMa, pa3Me~eHHOro 
Ha 3aAHe~ naHen~ HaA pa3ceMOM Mar~cTpan~ Kpe~Ta, ~ Tpex 
KOaKc~a!lbH~X pa3ceMOB /flEMO/ Ha nepeAHe~ naHe!l~. 

BcnoMoraTe!lbHaA Mar~cTpanb COAeP~~T cneAYIO~~e w~Hbl: 
ENl - EN16 - 5 W~H A!lA 6~HapHoro KOAa HOMepa CTaH4~~ 

(Encoded N). 3TOT KOA AeKOA~pyeTCA B KOHT
ponnepe Kpe~Ta, o6pa3yA c~rHan e~6opK~ cTaH-
4~~. 

ALl - AL24 

REQUEST 

GRANT 

REQUEST 
INHIBIT 

ACL 

FREE LINE 

- 24 W~Hbl A!lA BBOAa C~ rHa!lOB Ll-L24 80 ecno
MOraTe!lbHble KOHTponnepbl (Auxiliary LAM- AL). 

- w~Ha ~ pa3ceM Ha nepeAHe~ naHen~ AJlA nepe
Aa4~ c~rHana 3anpoca. 

- coeA~HeH~e no Ka6entO 4epe3 pa3ceMbl GRANT IN 
~ GRANT OUT Ha nepeAH~X naHenAx ecex 
KOHTponnepoe A!lA pa3peweH~A ynpaeneH~A. 

- w~Ha A!lA 6noK~poeK~ 3anpoca. 

- w~~tHa A!lA nepeAa4~~t c~~trHana ~~tcK!ll04eH~A ecno
MoraTenbHoro KOHTponnepa (Auxiliary Controller 
Lockout). 

- ceo6oAHaA W~~tHa. 5 



KOHTPOnnEP KPE~TA 

KoHTponnep Kpe~Ta 
1. CoAepm~T ~HTep$e~c MemAY Mar~cTpanb~ Kpe~Ta ~ scnoMo

raTenbHO~ Mar~CTpanb~, 4TO, B CBO~ 04epeAb, n03BOnReT Bcno
MOraTenbHbiM KOHTponnepaM y4aCTBOBaTb B ynpasneH~~ Kpe~TOM. 

2. nossonReT np~coeA~H~Tb Kpe~T KAMAK K BHewHe~ Mar~cT-
pan~, TaK KaK COAepm~T ~HTep$e~C nOAKn~4eH~R K BHeWHe~ 
Mar~cTpan~. Ha npaKT~Ke 3To MomeT 6~Tb: 

16 ' - napannenbHaR Mar~cTpanb /seTBb KAMAK/ ' ~ KOHTponnep 
Kpe~Ta A2; 

- nocneAOBaTenbHaR Mar~cTpanb / '7 ~ nocneAoBaTenbHbl~ 
KOHTponnep Kpe~Ta L2 ; 

- Mar~cTpanb BBOAa-s~BOAa npo~eccopa ~ ~HTep$e~c noA
Kn~4eH~R K Mar~cTpan~. 

B cny4ae, KOrAa Kpe~T npeACTasnReT co6o~ HeKoToporo POAa 
aBTOHOMHY~ C~CTeMy, ero np~COeA~HeH~e K BHeWHe~ Mar~CTpan~ 
He 06R3aTenbHO. M~H~ManbHOe Tpe6osaH~e K KOHTponnepy Kpe~
Ta 3aKn~4aeTCR B TOM, 4TO OH AOnmeH COAepmaTb ~HTep$e~C~ 
MemAY Mar~cTpanb~ Kpe~Ta ~ scnoMoraTenbHO~ Mar~cTpanb~. Ha 
p~C. 2 npeACTasneHa M~H~ManbHaR KOH$~rypa~~R, KOTOpaR co
Aepm~T: 

1 I npoBOAHOe coeA~HeH~e w~H Ll- L24 ~ AL1- AL24; 
2/ AeKOA~POB~~K AnR npeo6pasosaH~R c~rHanos EN1 --EN16 

B C~rHanbl Bbi60pK~ Nl- N24; 
3/ pe3~CTOp~ TOKa CMe~eH~R, nOAAepm~Ba~~~e ero B~COK~~ 

yposeHb np~ OTCYTCTB~~ c~rHana ~n~ s cny4ae c~rHana "0" Ha 
w~Hax Mar~cTpan~ Kpe~Ta ~ scnoMoraTenbHO~ Mar~cTpan~. 

P asbeMbl Ha nepeAHe~ naHen~ KOHTponnepa Kpe~T a AnR c~ r
Hanos REQUEST, GRANT IN, GRANT OUTHeo6R3aTenbHbl, T. K. M~H~

ManbHbl~ KOHTponnep He MomeT reHep~posaTb c~rHan sanpoca. 

CnOC06~ OnPEAEnEHHR nPHOPHTETA 

Mar~cTpanb scnoMoraTenbHoro KOHTponnepa nossonReT np~Me
HRTb ABa pasH~x cnoco6a onpeAeneH~R np~op~TeTa. 

1. npoTOKOn sanpoc/paspeweH~e (Protocol Request, Grant). 
3TOT cnoco6 onpeAeneH~R np~op~TeTa npeAn04T~TenbH~~. Y4acT
sy~T B HeM cneAy~~~e c~ rHanbl: REQUEST , GRANT , REQUEST 
INHIBIT. 

8 KOHTponnepe, KOTOpOMy 3apaHee np~cymAeH BbiCW~~ np~op~

TeT, coeA~HReM Ka6eneM pa3beM REQUEST c pasbeMoM GRANT IN. 
3aTeM pa3beM GRANT OUT 3Toro KOHTponnepa coeA~HReM Ka6eneM 
c pa3beMOM GRANT IN o4epeAHOro KOHTponnepa c 6onee H~3K~M 
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a: P~c. 2. M~H~ManbHaR 

KOH$~rypa~~R KOHTpon
nepa Kpe~Ta. 

0 r::·-·:-1 
.,5 jC32,Ct6, j 4, ~Rc Rc 

,---, Uc 

i i 
i ji\: 
j R1-R24 · 

I i • g . I 
•::l I i 
~r:· • .1\ 
"'- J !wi-\./24 
n 5 I I a :>: • 

e- ~ I i 
u 'j • • 

~ X ~ I 
d c.... • 

:I: ~ L.-. .J 

""" .Il ·ca c4 I ' <II , I . ..... 0 
::l c.. . . 

§ ~ lct,c2 12; I f 
..q ~ L ___ _j I 1 1 1 Lie 

a: 
d 
:r 
.Il 
C D 
J c 
t- 0 
0 o_ 

"' 1-0 u 
I: :::l 
g "' 

ell ~ 

g 
'it 
.. 0:: 

Rc 

.t:l ~ IQ,B,)(. 

~ ~ II, CCI ! .. • .. ~ 
~ -8 jNl -N1~;:9 l ~ 

-£. ~ lli1?~.24 Rc 

U: 

Rc- pe3ucrqpb1 TOI<;a cME !4eHU~ 

np~op~TeTOM ~ T.A. 1 BnnOTb AO KOHTponnepa C CaM~M H~3K~M 
np~op~TeTOM. Ha p~c. 1 noKa3aHa c~Tya~~R, KOrAa BbiCW~M np~o

P~TeToM o6naAaeT KOHTPOnnep Kpe~Ta /HO 3TO He 06R3aTenbHO/. 
Ecn~ n~6o~ KOHTponnep reHep~pyeT c~rHan REQUEST, 3TOT 

c~rHan nocTynaeT s KOHTponnep c s~cw~M np~op~TeToM. H ecn~, 
Hanp~Mep, 3TOT KOHTponnep He reHep~pyeT c~rHan REQUEST, 
TO nponycKaeT c~rHan GRANT B cneAY~~~e KOHTponnepbl. nep
s~~ KOHTponnep no HanpasneH~~ nepeAa4~ c~rHana GRANT, 
KOTOpbl~ reHep~pyeT c~rHan REQUEST, He nponycKaeT c~rHan 
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GRANT Ha BbiXO,Q GRANT OUT 111 reHep~t~pyeT Clll rHan REQUEST INHIBIT. 
C 3TOrO MOMeHTa Ha npOT~~eHIIIIII onepa~IIIOHHOrO ~IIIKna KOHTpon-
nep ynpaBn~eT Mar~t~cTpanb~ 111 6noK~t~pyeT ocTaBw~t~ec~ KOHTpon
nepbl. nocne OKOH4aHIII~ onepa~llllll CHIIIMaeTC~ Clll rHan REQUEST 
INHIBIT 111 ynpaBneH~t~e nepe,QaeTc~ cne,Qy~e~y KOHTponnepy 
no Tpe6oBaH~t~~. Ecn111 B onpe,QeneHHbl~ MOMeHT np~t~XO,QIIIT 3anpoc 
Ha ynpaBneH~t~e oT 6onbwe 4eM O,QHoro KOHTponnepa, ynpaBneH~t~e 

npe,QOCTaBn~eTC~ TOMY 1113 HIIIX, y KOTOporo B~CWIII~ np~t~Op~t~TeT 

3a,QaH no,QKn~4eH~t~eM BXO,QOB 111 BbiXO,QOB GRANT. 

2. Cnoco6 onpe,QeneH~t~~ np~t~op~t~TeTa c noMO~b~ c~t~rHana ACL. 
3TOT cnoco6 Ha3b1Ba~T 11 111CKn~4eHIIIeM BCnOMOraTen bHOrO KOHTpon
nepa11 (A'!xiliary Controller Lockout).B OAHOM Kpe~Te KAMAK MO~eT 

pacnona raT be~ Ton bKO eA~t~HCT seHHbl~ KOHTponnep, reHep~t~py~~~~~~ 

c~t~rHan ACL. C~t~rHan ACL nepeAaeTc~ c noMo~b~ o6~e~ WIIIHbl 
K KOHTponnepaM, pa3Me~eHH~M B Kpe~Te. 

KoHTponnep, reHep~t~py~~~~~~ c~t~rHan ACL, o6naAaeT apcon~T
H~M np~t~OpiiiTeTOM. np~t~ Ha4ane pa60T~ TaKO~ KOHTponnep B~CTaB

n~eT ClllrHan ACL, Ill ecn111 B TOT ~e CaM~~ MOMeHT BTOpO~ KOHT
ponnep HaXOA~t~Tc~ B Ae~cTB~t~H, OH AOn~eH Ha c~t~rHan ACL pea
r~t~poBaTb cneAY~~~~~M o6pa3oM: ~t~n~t~ noAaB~t~Tb TeKy~y~ onepa~~~~~. 

~t~n~t~ 3aKOH4HTb ee AO Ha4ana ~~~~Kna KOHTponnepa, reHep~t~py~~e

ro ACL. 
3TOT cnoco6 onpeAeneH~t~~ np~t~op~t~TeTa BBeAeH noTOMy, 4TO 

HeKOTOpble BHewH~t~e Mar~t~cTpan~t~ He np~t~cnoco6neHbl An~ BblpaBH~t~

BaH~t~~ 3aAep~KIII Me~AY MOMeHTOM Ha4ana reHepa~HIII CHrHana 3a
npoca (REQUEST) 111 nocTynneH~t~eM c~t~rHana"Pa3peweH~t~e ynpaBne
H~t~~" (GRANT). Hanp~t~Mep, nocneAOBaTenbHa~ Mar~t~cTpanb 111 nocne-
,QOBaTen bHbl~ KOHTponnep T~t~na L2 He o6naAa~T TaKo~ cnoco6-
HOCTb~ nl. 

CnOC06~ nOAKflDYEHMR MHOrOKPEATH~X CMCTEM 

BbiWe Mbl paccMoTpen~t~ cnoco6bl noAKn~4eH~t~~ HecKOnbKIIIX ~t~cTo4-

HHKOB ynpaBneHIII~ K Mar~t~CTpan~t~ Kpe~Ta. nocneAY~~~~~e Kpe~Tbl 

MO~HO nOAKn~4111Tb K Mar~t~CTpan~t~ nocpeACTBOM ABYX BHAOB MOAY
ne~: 

1 I pacw~t~p~~~~~~x KapT (Extender Card) - PK, 
2/ APa~ BepoB BeT Bill (Branch Driver) - AB. 
MOAYnlll 060~t~X TlllnOB BCTaBn~~TC~ B HOpManbHble CTaH~IIIIII. 

An~ ~t~x ~t~cnpaBHO~ pa60Tbl Hy~Ho o6ecne4~t~Tb B~nonHeH~t~e AOnon
H~t~Ten bHbl x. Tpe6osaH~t~~: 

1,.Apa~Bepbl BeTBe~ AOn~Hbl o6naAaTb AOCTynoM K WIIIHaM C, 
KOTOp~e n03BOn~~T B~nOnH~Tb aApeca~~~~~ Kpe~TOB B BeTBIII. 
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2. 3anpocbl MOAyne~ LAM AOn~Hbl o6pa3osaT b 3anpoc 
Kpe~Ta Ha npep~BaH~t~e. Aon~eH 6~Tb BBeAeH npoToKon onpeAene
HIII~ np~t~OpHTeTOB Kpe~Ta. 

3. BcnoMoraTenbH~e KOHTponnep~ AOn~H~ reHep~t~poBaTb KOMaH
AY KAMAK $OpMaTa: 

---------------------------------
C32 C16 CS C4 C2 Cl N16 NS N4 N2 Nl A8 A4 A2 Al F16 FS F4 F2 Fl 

rAe ClllrHan~ C32 +Cl npeACTaBn~~T ABOIII4H~~ KOA Kpe~Ta. 

AOnOnHMTEflbHAR MArMCTPAflb 

nepeAa4y aApeca Kpe~Ta MO~Ho o6ecne4~t~Tb ABYM~ nyT~M~t~: 

1/ C03AaH~t~eM AOnOnHHTenbH~X annapaTypH~X cpeACTB Hnlll 2/ HC
nonb30BaH~t~eM y~e cy~eCTBYD~IIIX TaKIIIM 06pa30M, 4T06~ nplll nepe
Aa4e aApeca Kpe~Ta MeH~nOCb Ha3Ha4eH!IIe HeKOTOp~X WIIIH MarHCT
pan~t~. 

He c03AaBa~ AOnonH~t~TenbH~x cpeACTB nepeAa4~t~ aApeca KpeA
Ta, MO~HO nepeAaTb ero no CTaHAapTH~M WHHaM B OTAenbHOM 
~~~~Kne. TaKoe np~t~MeHeH~t~e Mar~t~cTpan~t~ no3Bon~eT B 3Ha4~t~Tenb
HO~ cTeneH~t~ pacw~t~p~t~Tb B03MO~HOCTH cTaHAapTa EUR 6500. 3To~ 

npo6neMo~ 3aH~t~MaeTc~ OTAenbHa~ rpynna np~t~ ESONE, ~t~3y4aD~a~ 

pacw~t~peHHOe ~t~cnonb30BaH~t~e Mar~t~cTpan~t~. Pe3ynbTaTOM ee pa6oT~ 
AOn~eH 6b1Tb HOBbl~ cTaHAapT COMPEX ·11 •9 1 , B KOTopoM npeAnona
raeTc~ An~ nepeAa4~t~ aApeca np~t~MeH~Tb w~t~H~ W Mar~t~cTpan~t~ 
Kpe~Ta 111 An~ nepeAa4~t~ AaHH~x B o6o~t~x HanpaBneH~t~~x - w~t~H~ R 
TaK ~e, KaK B BeT Bill. no CBeAeHH~M 1113 n~t~TepaTypbl 191, HOBbl~ 
cTaHAaPT AOn~eH 6b1Tb np~t~H~T ESONE B Te4eH~t~e 3Toro Hn~t~ Ha-
4ane 6YAY~ero roAa. nocKOnbKy An~ nepeAa4~t~ aApeca 6yAeT 
cny~IIITb cnOBO ,QnHHO~ 24 6~t~T, 3TOT HOBbl~ CTaHAaPT 
AaCT B03MO~HOCTb np~MO~ aApeca~HIII AOnOnHHTenbH~X 3anOMHHaD
~~~~X ycTpO~CTB, pa3Me~eHH~X B Kpe~Te. 

Hy~Ho 3aMeTHTb, 4TO B cny4ae ~t~cnonb30BaHH~ cTaHAapTa 
COMPEX An~ pacw~t~peHH~ c~t~cTeMbl c noMO~b~ PK 111 AB 3TH 
ycTpO~CTBa 6YAYT 6onee cnO~H~MIII, 4eM 6y,QeT OnHCaHO HHme. 
KoMaHA~ HY~HO 6yAeT nepeAaBaTb He np~MO B COOTBeTCTBy~~~~~e 
Kpe~T~, a nocpeACTBOM 6y$epH~X perHCTpOB, pa3Me~eHH~X B o6o
IIIX ynoM~HYT~x MOAYn~x /PK 111 AB/. 

AApec Kpe~Ta C MomHo nepeAaTb TaK~e c noMO~b~ ,QononHH
TenbHO~ Mar~t~cTpanH /eM. p~t~c. 1/. BcnoMoraTenbHbl~ KOHTponnep, 
KOHTponnep Kpe~Ta Ill APaABep BeTSill AOn~Hbl COAep~aTb pa3"beMbl 
Ha nepeAHe~ naHenH An~ AOCTyna K ,QOnonHHTenbHO~ Mar~t~cTpanH. 

AononHHTenbHa~ Mar~t~cTpanb BKn~4aeT B ce6~ cneAY~~~~~e WHHbl: 
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Cl 7 C32 - 6 w~H Anfl nepeAa4~ c~rHanos AB0~4Horo KOAa 
Kpe~Ta. 3T~ C~rHan~ 4aCT~4HO AeKOA~PY~TCfl 

B KOHTponnepe Kpe~T a, 06pa3yfl HOMep Bbi60pK~ 

pacw~pfl~~e~ KapTbl, nonHOCTb~ AeKOA~pyeTCfl HOMep 
Bbl6opK~ C(fl)= 0. B cny4ae nOAKI1~4eH~fl APa~sepa 
BeTB~ 4aCT~4HO AeKOA~pyeTCfl KOHTPOilJlepOM Kpe~Ta 

HOMep B~fiopK~ BeTB~ ~ B APa~Bepe BeTB~ 4aCT~4HO 
AeKOA~pyeTCfl HOMep B~6opK~ Kpe~Ta. 

Cnoco6 4acT~4Horo AeKOA~POBaH~fl c~rHanos C B KOHTponnepe 
Kpe~Ta np~ BeAeH Ha p~c. 2. c~ rHaJlbl C32 7C4 onpeAellfl~T Bbl-
6opKy pacw~pfl~~~x KapT DEl 7 DE15. np~ Bbi60pKe BHeWHero 
Kpe~Ta y OAHO~ ~3 W~H nOflBJlfleTCfl H~mH~~ ypOBeHb ~ AeKOA~py

eTCfl COCTOflH~e C(fl) ~I'J, KOTOpOe onpeAellfleT nOAKil~4eH~e 
c~rHanos Bbi60pK~ pacw~pfl~~~x KapT DE1 7 DE15 nocpeACTBOM 
MYilbT~nneKCOpa K W~HaM B~60pK~ Nl 7Nl5. 8 CJly4ae COCTOflH~fl 

C(0) = 0 K w~HaM Bbi60pK~ Nl 7N15 nOAKI1~4aeTCfl AeKOA~POBaH-
Hbl~ c~rHan Bbl6opK~ MOAYilfl Ni. Cnoco6 ~cnonb30BaH~fl 4acT~4HO 
AeKOA~POBaHH~X COCTOflH~~ C np~BeAeH B Ta6Jl~~e. 

Ta6n~~a 

4acT~4HO AeKOA~POBaHHble c~rHallbl C32, Cl6 , C8 , C4 

HoMep HoMep Bhl- HoMep Bhl- laoHqHhll Kon Bhl60pKH npaaBe-
Bi:iOOPKIII 6opKH pac- 6op:KH pa BeTBH HAH pacmHpRDmea 
MOizyJIR illHPJOOlllel npaiBepa K8DTI:i 

RapThl BeTBH C32 CI6 C8 C4 

B1 DE1 0 6 0 1 
B2 DE2 0 0 1 0 

N) DE) BC1 0 0 1 1 
B4 DE4 0 1 0 0 

B5 DE5 BC2 0 1 0 1 
H6 DE6 0 1 1 0 

B7 DE7 BC) 0 1 1 1 
N8 DE8 1 0 0 0 

H9 DE9 BC4 1 0 0 1 
N10 DE10 1 0 1 0 

N11 DE11 BC5 1 0 1 1 
N12 DE12 1 1 0 0 

H13 DE13 BC6 1 1 0 1 
N14 DE14 1 1 1 0 
N15 DE15 BC7 1 1 1 1 
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Pacw~pfl~~~e KapTbl PKl 7 PK15 MOmHo cTaB~Tb TOilbKO s cTaH
~~~ c Nl no Nl5, APa~sepbl seTBe~ ABl 7 AB7 - B cTaH~~~ N2 
~N3, N4 ~ N5 ~ T.A.,noN14 ~ N15. np~ MaKC~MallbHO~ 

KOH$~rypa~~~ MOmHO noMeCT~Tb B Kpe~T 7 APa~BepOB BeTBe~ 
~ OAHY pacw~pfl~~Y~ KapTy. OcTasw~ecfl cTaH~~~ c N16 no N23 
MOmHO ~CnOilb30BaTb Allfl pa3Me~eH~fl BCnOMOraTellbH~X KOHTPOil
JlepoB. Pacw~pfl~~~e KapT~ ~ APa~sep~ seTse~ AOilmH~ COAepmaTb 
Ha 3aAHe~ naHell~ pa3beM Allfl nOAKI1~4eH~fl BCnOMOraTellbHO~ Ma
r~CTpall~. 

HoMep s~6opK~ pacw~pfl~~e~ KapT~ 3aAa~T c~rHan~ Ha w~Hax 
C32 , C16, C8, C4 ,HOMep Bbi60pK~ seTB~ - c~rHallbl C32, C16, 
C8. C~rHall B~60pK~ BeTB~ nOflBJlfleTCfl Ha W~HaX N B Tex CTaH
~~flX, B KOTOp~e BCTaBJleH APa~sep BeTB~. C~rHall~ B~60pK~ 

Kpe~TOB, KOA KOTOpbiX nepeAaeTcfl no w~HaM C4, C2 , Cl. Ae
KOA~pyeTcR B B~6paHHOM APa~sepe BeTB~. 

PACWI-1Pfll01l\Al! KAPTA 
1-1 COOTBETCTBY~ml-1~ KOHTPOnnEP KPEnTA 

Pacw~pR~~aR KapTa BCTaBJlReTCR B OAHY ~3 HOpMallbH~X CTaH
~~~ ~ ~MeeT AOCTyn K Mar~cTpaJl~ Kpe~Ta ~ W~HaM EN BCnOMOra
TellbHO~ Mar~CTpan~. 0Ha He ~MeeT AOCTyna ~ K AOnOilH~TellbHO~ 
Mar~CTpall~, T.K. C~rHall Bbi60pK~ KapTbl AeKOA~pyeTCR B KOHT
pOilllepe Kpe~Ta. nocpeACTBOM pa3beMa Ha nepeAHe~ naHen~ 
pacw~pR~~e~ KapTbl K Mar~CTpaJl~ np~COeA~HfleTCR KOHTPOilJlep 
BHewHero Kpe~Ta KAMAK, cooTBeTCTBY~~~~ Tpe6osaH~RM cTaHAapTa 
EUR 4100e !5 / . Pacw~pR~~aR KapTa COAepm~T TOilbKO APa~sepbl 
~ np~eMH~K~ Il~H~~ ~ He OKa3~BaeT H~KaKOrO B03Ae~CTB~fl Ha 
npoxOAR~~e 4epe3 Hee c~rHallbl Mar~cTpan~ Kpe~Ta ~ c~rHan~ 

ENl 7EN16 scnoMoraTellbHO~ Mar~cTpan~. HymHo 3aMeT~Tb, 4TO 
c~rHallbl N ~ L np~o6peTa~T ce~4ac 3Ha4eH~e c~rHana B~6opK~ 

pacw~pR~~e~ KapTbl PK ~ 3anpoca Kpe~Ta IRQ i Ha npep~BaH~e. 
KOHTponnep BHeWHero Kpe~Ta OTHOC~TenbHO npOCT ~ On~CaH B /10/. 

np~ nocTpOeH~~ C~CTeM 4aCTO HymHO pewaTb 3aAa4y nOAKI1~4e
H~fl e~e OAHOrO Kpe~Ta. C nOMO~b~ pacw~pfl~~~X KapT MOmHO 
cpaBH~TenbHO npOCTO peW~Tb 3TY 3aAa4y np~ M~H~ManbH~X ~3-
MeHeH~flX B OCHOBHO~ C~CTeMe. 

APMBEP BETBI1 

Apa~sep seTs~ BCTaBnfleTCR B ABe HOpManbH~x cTaH~~~ ~ np~

coeA~HfleT Mar~cTpan~ ocHOBHoro Kpe~Ta KAMAK K Mar~cTpan~ 
seTs~. Apa~sep AOilmeH cooTBeTcTBOBaTb Tpe6osaH~flM cne~~$~Ka
~~~ EUR~OOe~I.OH coAepm~T seHT~Il~ Anfl nepeAa4~ KOMaHA CNAF 
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B BeTBb, ABYXCTOpOHHHe BeHTHnH Me*AY WHHaMH BRW H WHHaMH 
R H W MarHcTpanH Kpei:1Ta, norH4eCKHe cxeMbl AHA o6pa60TKH 
OTBeTOB BTB1 H o6~eAHHeHHH HX B eAHHH4H~H CHrHan OTBeTa, 

KOA~ KOMaHA, HanpasneHH~e B BeTBb H3 OCHOBHOro Kpe i:1 Ta, 
APai:1sep BeTBH MomeT nponycKaTb 6e3 H3MeHeHHi:1. KoA~ KOMaHA 
nOCTyna~T B BeTBb BO BpeMH onepa~HOHHOrO ~HKna BeTBH, H Mexa-
HH3M "hand shake" ynpaBnHeTCH BpeMeHHbiMH CHrHanaMH OCHOB-
HOro Kpei:1Ta, ~pai:1sep BeTBH, OCHOBaHH~H Ha 3TOM npHH~Hne, 
He HY*AaeTCH B 3anOMHHa~ll\HX perHCTpax AnH KOMaHA H AaHHbiX 
H B nporpaMMe AnH nposepKH OKOH4aHHH onepa~HH BeTBH, 

B cny4ae, KOrAa HeB03MomHo Hcnonb3oBaTb MexaHH3M "hand shake" 
C ynpasneHHeM OT OCHOBHOro Kpei:1Ta, Apa i:1 sep BeTBH AOnmeH co
AepmaTb B~WeynOMHHYT~e perHCTp~ H HHAHKaTOp pa6o4ero COCTOH
HHH. 
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