


BBEAEHI!!E 

B~nycKaeMwe npoMwwneHHOCTb~ M3MepMTeJ1bHWe B~4MCI1MTenbHWe 

KOMnneKcW Ha 6aae 3BM CM HMC~T B csoeM cocrase Kpe~Tw KAMAK, 
KOTOpble pacnonara~TCFI B HenocpCACTBCHHO~ 6nM30CH1 OT 3BH. Paa
JlM4HOe wcnonb30BaHMe Kpe~ros KAMAK a M3McpMTenbHWX cwcTeMax 
Tpe6yeT B HBKOTOpWX CJly4aRX HX YAaneHHfl OT 38M Ha paCCTORHMR, 
npeswwa~QMe AJ1HHY o6Qe~ WHHW /OW/ 3BM CM. npw MCnOnb300aHHM 
npocMorposo-waMepwrenbHWX cronoe 6nC-75 Ha nHHHM c 38M CM 
Kpe~T~ KAMAK paaMe~a~TcR e6nwaw crones, a paccTORHMR AD 3BM 
MOryT COCT88JlRTb ABCRTKM MeTpOB, TdK KaK 3BM M M3MepHTBJlbHWB 
cronw, KaK npaswno, pacnonara~TCR s paaHwx KOMHarax. BaaMMO
AC~cTsMe c YAaneHHWMM KPC~TaMH KAMAK MOMHO opraHH30saTb paa
HbiMH cnoco6aMM 1 l-3/. B AaHHOCi pa6ore AaCTCR onl.-lcaHHe csR3H 
3BM Ct1-ll M "3neKTPOHMKa-60" c YAaneHHbiM KpeeiTOM KAMAK nocpeA
CTBOM cne4wanbHO paapa6oraHHO~ Marwcrpanw csR3H /MC/. AaHHaR 
MarHCTpanb 4epe3 COOTBBTCTBYID~HC ycTpO~CTBa conpRMCHHR noaso
JlReT ocyQeCTBJlRTb csR3b YAaneHHWX nepw¢epHRHWX ycrpo~cTB c 
38M no nporpaMMHOMY KaHany. ncpeAa4a AaHHWX MCMAY 3THMH ycrpo~
CTBaMH H 3BM npOH3BOAHTCR napaJlJlCilbH~MM KOAaMH. 

1. Onl-1CAHV1E 11ArVICTPAnV1 CBR31-1 

MarHcTpaJlb CBR3H nOCTpOeHa C HCnOJlb30BaHHCM HHTCrpaJlbHWX 
MHKPOCXCM cepHH Kl]Q /K170Yn1, K170An1/. B OTI1H4Me OT pa3pa-
60TKH131AaHHaR MarHCTpanb HC nOBTOpAeT BCeX CMrHaJlOB o6~eA WH
H~ 3BM CM, a npHMCHReT TOflbKO TC H3 HHX, KOTOp~e o6ecne4HBa~T 
CBR3b no nporpaMMHOMy KaHaJly C OAHHM M3 4-ypOBHeA npHOpHTeTa 
no npepwsaHM~. Bee cMrHanw MC, sa HCKJ1~4eHMeM cMrHanos nepe
Aa4H AaHHWX, RBnRDTCR OAHOHanpaaneHH~MH H OAH03Ha4H~MH. TaKoe 
nOCTpOCHHC MarHCTpanH COKpa~aeT KOJ1H4CCTBO IlMHH~ H ACJlaeT ee 
6onee npocTo~ H HaAe~HO~ s 3KcnnyaTa~HM. MC wcnonbayer 37 
CHrHaJlbHWX flMHM~, BWnOJlHeHHWX B BHAe CKpy4eHHWX nap H HMe~-
~HX CJlegy~~ee ¢YHK~HOHaJlbHOC Ha3Ha4eHMC /pHc.1/. 

D - 16 J1HHMi1 nepeAa4H AaHHbiX, nepeAaLJa ABYrianpasneHHaR; 
A- 12 JlHHH~ aApeca YCTpOi1CTBa; peaJlbHO 3TO 12 MJlaAWHX WHH 

aApeca o6~e~ WHHW 38M CM, npOCTp06HpOBaHHWX KOAOBOi1 KOM6HHa
~Mei1 crapwHx paspRAOB J\ 12 + A 17; 

OC - cHrHan c6poca; 
3An - CMrHaJl, conpOBOMAa~~M~ nepeAa4y HH~OpMa~MM H3 3BM; 
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03An - G~rHan, noAa6aeMw~ oT sHewHero 
ycTpO~CTBa :a 38M 8 OT88T Ha C~rHan 3An; 
C006~aeT O:TOM, 4TO ~H¢OpMa~~H np~HHTa 
6HeWH~M ycTpO~CT80Mi 

4T - cM~Han, nocTyna~~~~ 6 MC, ~H
¢opM~pyeT o TOM, 4TO 38M 6wnonHHeT one
pa~~~ 4T8H~R 11H¢OpMa~~~ Ha 06~e~ WI1H8i 

04T - c~Hxpoc~rHan, conpo60mAa~~~~ 
MH¢opMa~l1~ 6 38M np~ 8wnonHeH~~ onepa~11~ 

4T8HI1Ai t 
nPK - 3anpoc Ha npepw8aHI1e OT 8H8WHe-

ro ycTpO~CTBa; 
38n - 3anpoc 8eKTopa npepw8aH~R; 
8nr - C11rHan, noga8aeMW~ 6 OT88T Ha 

3anpOC 88KTOpa npepW8aHMAi H6nHeTCH C~H

XpOC~rHanoM, conpo6omga~~I1M 8blga4y 8eKTo-
pa npepw8aHI1Hi 

fiT - npi1~HaK 6a~TOBO~ nepeAa4M. 

2. C8~3b 38M CM C YAAnEHHbiM 8HEWHit1M YCTPOt1CT80M 
nOCPEACT80M MArHCTPAnl-1 C~~~l-1 

06~aH 6noK-cxeMa C8H3~ 3BM CM c YAaneHHWM BHeWHHM ycTpo~cT-
80M nocpeACTBOM MarHcTpanl1 MC noKa3aHa Ha pHc.2. CXeMa cOAep
mHT 2 aganTepa: aAanTep OW-MC 11 aAanTep MC-OW' /OW • 11cnonbsy
eT og~H 113 4-yp08H8~ 3anpoca Ha npepWBaHI18 H ¢HKCI1pOBaHHW8 
3Ha4eHHH aApecoe A127 A17, a 6 ocTanbHOM cooTeeTcTeyeT nHHI1-
RM o6~e~ WHHbl/. AganTepbl npeo6pasy~T c~rHaml o6~e~ WI1Hbl 38M 
CM a Cl1rHanbl MC 11 o6paTHO 11 o6ecne4~ea~T CI1HXpOHI13a~l1~ ynpa8-
nH~~MX Cl1rHanoe. Ha3Ha4eHI1e OTAenbHWX ¢YHK~HOHanbHWX 4acTe~ 
8 aganTepax cneAY~~ee: 

~ CXeMa ynpa8neH~R np0~3BOAI1T CI1HXpOHH3a~~~ CHrHan08 06Me
Ha AaHHWM~ MemAY OW 11 MC, ewpa6aTweaeT a sae~CHMOCT~ OT T~na 
BWnOnHA8MOi1 onepa~HI1 CTp06W 3anMC~ 11n11 4T8HMH AaHHWXi 

- per11cTp aApeca a aAanTepe OW-MC cnymi1T AnH xpaHeHHR aA
peca AOO 7 A 11 AO KOH~a BblnOnHeH~1H onepa~HA "3an~cb 11 11n11 
"4TeH~e". Agpeca AOO 7 A 11 c AaHHOro perl1cTpa 4epes nepeAaT411KI1 
nocTyna~T 8 MC. C~po611py~~HM HMnynbcOM Ha nepeAaT411KaX HBnHeT
cH CHrHan npi13HaKa 8H8WHerO ycTpOi1CTBa, KOTOpwi:\ BWpa6aTW8aeTCR 
cxeMoA ynpaeneH~H 8 cny4ae; ecn11 aApeca sHeWHHX ycTpoAcTe Ha
XOAHTCA B 30He, OTBegeHHOi1 AnH aAp8C08 ycTpOi1CTB nonb30BaTe
ne~; 
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- cxeMa npepw8aHHH ocy~etT8nHeT cHHXpOHI13a~l1~ cHrHanos, 
conp080mAa~~11X npo~egypy o6cnym11eaHI1H 3anpoca Ha npepweaHHe, 
CTp06HpyeT KOA seKTOpa npepW8aH~H Ha W~HW D. 

2.1. Pa6oTa aAanTepoe 8 pem11Me "3anHcb
11 

Onepa~l1fl "3anHCb 11 ocy~ecT8nfleTcH cneAY~~I1M o6pa3oM. np11 
aApeca~l111 K 8W6paHHOMY sHewHeMy ycTpo~cTBY Ha OW CM 38M ~c
nonb3yeTcH pa6o4aH 30Ha agpecoe naMRT~,oT80A11MaA AnA ycTpo~cTB, 
pa3pa6aTbiBaeMbiX nonb308aTeneM. no3TOMY c~rHan, nepega8ae-
Mbli1 no aApecHoi1 w~He A 1,2, HMeeT 3Ha4eHHe norH4ecKoro ''O'', a 
nepeAa8aeMbli1 no aApecHbiM w~HaM A 13 7 A 17 - norl14ecKoi1 "1". 
A~HHWe cHrHanw cTpo611py~TCR Cl1rHanoM CX3 11 ¢opM11PY~T c11rHan 
"npi13HaK BHeWHero ycTpO~CT8a 11 /n8Y/. n8Y 3aHOCI1T aApeca 
AOO+ All a aApecHW~ perHCTP 11 cTpo611pyeT ynpasnR~~I1e cl1rHanw 
B MC. KoA onepau1111 "3ani1Cb 11 /3An/ ¢opMI1pyeTcfl no nepegHeMy 
¢p0HTY n8Y npl1 Hanl141111 aKT11BHOro ypOBHfl Cl1rHana Yl ow. nony4~B 
c MC c11rHan 3An, cxeMa' ynpasneHI1H aAanTepa MC-OW' cornacHo 
epeMeHHOi1 Al1arpaMMe pa6oTw OW 38M CH-4 ewpa6aTweaeT YO', Yl', 
KOA cTapWI1X pa3PHAOB aApeca /A12, A13+ A17/, cTpo6-11Mnynbc 
Ha W11Hbl D ', CX3 •. OcTanbHble pa3pAAbl AOO + A 11 4epe3 cooTseTcTsy~
~11e np11eMH11KI1-nepegaT411KI1 nocTyna~T HenocpeACT88HHO 113 MC a 
ow~ nony411B cl1rHan CX3',sHeWHee ycTpO~CTBO npi1HI1MaeT KOA AaH
HbiX 11 BblgaeT cl1rHan CXI-1'· 8 oTeeT Ha CXI-1 • aAanTep MC-OW' Bblpa-
6aTweaeT c11rHan 03An, c noMO~b~ KOToporo aAanTep OW-MC ¢op-
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M~pyeT cwrHan ex~ Ha ow eM 3BM. B OT8eT Ha c~rHan exM 3BM 
c HeKoTopo~ aa,qepmKo~, onpe,qenne~o~ pa6oTo~ ~HTep$e~ca B8o,qa-
8bl8o,qa, o6pbl8aeT CWIHan, KOTOpbl~, 8 C8010 04epe,qb, CHWMaeT 8 
a,qanTepe OW-Me cwrHan nBY, KO,q ,qaHH~X Ha MC ~ c~rHan 3An. 
3a,qH~M $POHTOM c~rHan 3An 8 a,qanTepe Me-o~· cHwMaeT cwrHan 
03An w COOT8eTCT8eHHO ex~ 8 a,qanTepe ow-Me. Ha 3TOM 4HKI1 8~
nOJlHeHWfl onepa41-1~ ''3an~c b11 3aKaH4~8aeTcn. 

2. 2. Pa6oTa a,qanTepa 8 pem~Me "4TeH~e'.' 

ynpasnrriOfliHX WHH 8 Me T~Kme Fl8nHeTCH CHIHan nBY. TIBY 8MeCTe • 
npr-1 pa60Te 8 pelliHMe 11 lJTeH~e 11 CTp06HpyiOfli~M CHIHanOM ,qnrr ~~ 

c CI11HanoM YT $OpM~pyeT CHrHan LJT. nony4~8 CHrHan LJT, a,qarlTep f 
Me-ow',TaK me KaK ~ npM onepa4~1-1 3An, 8~pa6aT~8aeT ynpa8nrrro- ~~ 
111~e c~rHanbr OW. BHeWHee ycTpo~cTso 8 OT8eT Ha cHrHan CX3 1-1 
Ko,q onepa4~w ';Yl ·, ; YO ' I, 8 c8oro 04epe,qb, 8blcTasnrreT 'Ko,q ,qaH-
H~x M cHrH~n CX~',KoTop~~ 8 a,qanTepe Me-ow· npeo6paayeTcn 8 
CI11Han OLJT. B a,qanTepe 0~-MC c~rHan OLJT $OPMI1pyeT ex~. nony4H8 
C~rHan CX~, 38M CTp06HpyeT 11H$OpMa4~10 ~ C HeKOTOpO~ aa,qeplliKOH 
c6pac~8aeT exa. B MC 8cne,qcT8~e c6poca cMrHana CX3 CHMMaroTcn 
c~rHan LJT, aaTeM OLJT ~ ,qaHH~e c WMH~ D. Ha 3TOM npo4e,qypa 8~
nonHeH~rr onepa41-1M "LJTeHMe" 3aKaH4M8aeTcrr ., 

2.3. Pa6oTa a,qanTepo8 8 pem~Me o6cnymM8aHHrr 
aanpoca Ha npe~~8aHMe 

B Me 8 OT8eT Ha cMrHan "3anpoc Ha npepbrBaHMe" ;nPK/ nocTy
naeT CMIHan "3anpoc. 8BKTOpa flpepbl8aHHF1 11 /3Bn/. eMrHan 38n 8 
a,qanTepe OW-Me reHepMpyeTc~ cMrHanoM Pn8x OW npM ycnqsMK, 4TO 
c6poweH ex~. Ecnl1 a,qanTep OW-Me He, A8nrreTcfl 11CT04HMKOM aanpoca 
Ha npep~8aH~e, To OH reHepMpyeT Pn8~x. A,qanTep Me-ow; nony4~8 
c~rHan 3Bn, $OPMMpyeT nocne,qo8aTe~bHOCTb cHrHanoe cornacHo , 
8peMeHHO~ ,qMarpaMMe pa6oTbr Ol'J 3BM eM 8 pem~Me o6cnymM8aHMrr ·~ 
aanpoca Ha npep~8aHMe. BHewHee ycTpo~CT80, Tpe6o8aewee o6cnym~-
8aH~rr aanpoca Ha o6cnym~eaH~e, e peaynbTaTe o6MeHa ynpa8nrrro- ~ 
fliMM~ C11rHanaM~ c a,qanTepoM MCTOW' 8~CTa8nrreT CI11Han nPEP ~ i 
KOA BeKTOpa npepbl8aHHFI Ha W~Hbl D'. C~rHan nPEP B a,q~nTepe •. 
Me-ow npeo6paayeTcR s ·c~rHan "BeKTop npepbrsaH~rr roTo~" ;snr /. 
A,qanTep OW-Me,. nony4~8· c~rHall snr, nOCbiJlaeT B ow, CMifian ~B~. 
EcnM a,qanTep 0~-Me He nony4aeT Bnr, TO 3BM ~e. pp~H~MaeT c~rijan 
nB6 ~ HacTynaeT npep~8aH~e no ow~6Ke. npp4eccop 3BM eM 8 OT8eT 
Ha CWIHail nB6 CHMMaeT Pn, a a,qanTep OW-M~, B CBOIO 04epe,qb, 
reHep~pyeT C~ rHanbl 3AH, nPEP ~, pTp06Mpye,T, KO,q 8BKTopa npepbl8a-
HMR Ha w~H~ D. 3BM eM np~H~MaeT 8eKTOP npep~B~H~rr ~ 8~CTa8nrreT 
CXM, KOT0pbu1 8 a,qanTepe' OJ]J-Me ·c6pacbl8aeT asn. ~ CH~MaeT KOA 
seKTopa npepbr8aHMA c WMH D. B Me 8 OT8eT Ha a"a,qH~~ $pOHT _c~rHana 
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3Bn c6pac~8aeTcrr c~rHan Bnr, a, cne,qo8aTellbHO, cH~MaroTcrr cl1r
Hamr 3AH M nPEP, nepeAa8ae~lble Ha 06fllyl0 W~HY 3BM eM. Ha 3TOM 
aaKaH4~aaeTcrr npo4e,qypa o6cnymw8aH~R aanpoca Ha npep~aaH~e 
OT 8H8WH810 yCTpO~CT8a. 

3. eB113 b 3BM "3nEKTPOH~KA-60" e Y,ll,AnEHHbiM BHEWH~M 
YeTPORCTBOM . 

,ll,nfl opraHM3a4~~ CBR311 38M "3neKTpOH!-1Ka-6Q" C y,qaneHHbiM 
8HBWH~M ycTpo~CTBOM nonb30BaTenrr, Hanp~Mep c KpeHTOM KAMAK, 
Heo6xo,q~Mo McnonbaoeaTb a,qanTep K-Me ~ paHee onMcaHH~~ a,qan
Tep Me-ow. no C80BMY.$YHK4~0HallbHOMY nocTpoeH~ro Me 6onee 
6n~3Ka K KaHany 3BM "3neKTPOHMKa-60" 141, ~ n03TOMY a,qanTep 
K-MC e~rnrr,q~T 6onee npocT~M 8 cpaaHeH~~ c a,qanTepoM OW-MC. 
A,qpecH~~ per~cTp a,qanTepa K-Me /p~c.3/16-paapn,qH~~ ~ co,qepm11T 
flOilHOe a,qpeCHOe CJ1080 o6paflleHWfii<BHeWHeMy ycTpO~CT8y. 
eTapw~e paaprr,q~ a,qpecHoro cnoea /A12+ A15/ 8~pa6aT~8aroT c11rHan 
nBY 8 TOM CJ1y4ae, ecn~ a,qpec 8HeWHero YCTpO~CT8a HaXO,q~TCR 
8 30He a,qpecoe, OTBOA~M~X AilFI YCTpO~CTB nOJlb30BaTeJ1e~. eMrHall 
nBY F18JlReTCR CTp06MpyiOfliJ.1M AilR ynpaenRIOflii1X Cl1rHallOB 
1·1e. er-1 rHaJlbl 3An, LJT Bblpa6aTbiBaiOTCA B OTBeT Ha CMIHanbl 11 8biBOA 11

, 
11 BBO,q 11 KaHana 38M 11 3neKTpOHI1Ka-60". np11 o6cnylKM8aHHI1 aanpoca 
Ha npepbl8aHI1e ,qHanor o6MeHa ynpaenRIOfli~M~ cHrHanaMVI cne,qyrofllw~: 
CVIrHall nPK reHepwpyeT CHrHall TnP, a nnP8X ¢opM~pyeT 3Bn ~111-1 
nnP8~X 8 CJly4ae, ecnr-1 ,qaHHOe 8HBWHee YCTpO~CTBO He RBnReTCR 
11CT04HMKOM aanpoca Ha o6cnymM8aHHe npep~8aHHA. CwrHan e~n 
reHepHpyeTcrr 8 oTeeT Ha cMrHan~ 03An, OLJT, Bnl. 

BpeMeHHaR nocne,qo8aTenbHOCTb ynpa8IlRIOfliHX cl1rHanoe 8 Me 113 
a,qanTepa K-Me TaKaR me, KaK M3 a,qanTepa OW-Me. 

nnPGr 

rnP,nnPGbJJ!. 

nro 

Prrc.3 

3AKni0LJEH~E 

KOHCTpyKT11BHO a,qanTep~ B~non

HeH~ 8 6noKax KAMAK. 3neKTPOHI1-
Ka Kam,qoro a,qanTepa aaHMMaeT He 
6onee o,qHo~ nnaT~. 

Pa6oTa 6noKOB npo8eprrna~b no 
TeCTOB~M nporpaMMaM C8H3~ 3BM 
eM-4 1-1 "3neKTPOHHKa-60" c y,qa
neHH~M Kpe~TOM KAMAK np~ ~cnonb-

308aHI1M KOHTponnepa KK106. KpoMe 
3Toro, 6~11 paapa6oTaH Kpe~T
KOHTponnep, KOTop~~ o6ecne4~11 

conprrmeHHe MC c Mar~cTpanbro 
KAMAK 11 TaKme nposeprrncn no 
TeCTOciWM nporpaMM~M. 
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1. 3KcnepHMeHTanbHaR ~3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaA ¢M3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTaflbHaA HeHTpoHHaR ~3HKa 

4. TeopeTH4ecKaR ¢H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. ~AepHaA cneKTpOCKOOHA H paAHOXHMHA 

]. ~3HKa TA*enwX HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. AaToMaTH3a~HR o6pa5oTKH 3KcnepHMeHTanbHWx 
AaHHWx 

11. Bw4HcnHTenbHaR MaTeMaTHKa H TexHHKa 

12. XHMHA 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAo&aHHA TBePAWX Ten H *HAKOCTeH 
RAePHWMH MeTOAaMH 

15. 3KcnepHMeHTaflbHaR ¢M3HKa AAePHWX peaK~HH 
npH HH3KHX 3HeprHAX 

16. Ao3HMeTPHA H ¢M3HKa 3a~Tw 

17. TeopHR KOHAeHCHPOBaHHOrO COCTOAHHR 

18. Hcnonb3oaaHHe pe3ynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ¢M3H4eCKHX HCCneAOBaHHH 
B CMe*HWX 06naCTAX HayKH H TeXHHKM 

19. 6M~H3HKa 

.. 

.... 

Py6~oa B.~ .• CMHPHOB B.H. OpraHH3a~HR caR3H 3BM CM-4 P10-82-201 
H "3neKTPOHHKa-60" c YAaneHHbiM Kpe.:iToM KAHAK 

B pa60Te AaeTCR OnHCaHHe CBR3H 38M CH-4 H "3neKTPOHHKa-60" C YAaneHHbiM 
Kpe.:iTOM KAHAK nocpeACTBOM cne~HanbHO paspa6oTaHHOH MarHcTpanH caR3H /HC/. 
3Ta MarHCTpanb 4epe3 COOTBeTCTBY~He YCTPOHCTBa COnpR*eHHR n03BOnReT ocy
~eCTBnRTb CBR3b YAaneHHbiX nepH~epHHHbiX YCTPOHCTB C 38M no nporpaMMHOMy Ka
Hany C OAHHM H3 4-x ypOBHeH npHOPHTeTa no npep~o~aaHH~. HC nOCTpoeHa C HCnOnb-
30BaHHeM HHTerpanbHbiX MHKpQCXeM cepHH K1]0. 

Pa6oTa BblnOnHeHa B na6opaTOPHH Bbi4HCnHTenbHOH TeXHHKH H aaTOMaTH3a4HH 
OHRH. 

C~eHHe 06~AHHeHHoro HHCTHTyTa RAePHYX wccneAOBaHHH. AY6Ha 1982 

Rubtsov V.F., Smirnov V.N. Organization of Link between the 
SH-4 and"E1ectronika-60" Computers with CAHAC Remote Crate 

P10-82-201 

The 1 ink between the SH-4 and "Electronika-60" computers with CAHAC re
mote crate via a special Link Main Line (LHL) is described. This LHL permits 
to realize via corresponding interfaces the I ink of remote peripheral de
vices with the computer through program channel with one of 4 levels of 
interrupt priority. LIM is constructed with the use of integral microcircuit 
of K170 series. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 

Communication of the Joint Institute for Nuclear Research. Oubna 1982 

nepeBOA O.C.BHHOrpaAOBoH. 


