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B pa6oTe paccMaTpMBaeTCR $YHK4MOHanbHaR rpynna ynpasnR~~MX 
6noKos, BblnonHeHHblX s cTaHAapTe KAHAK M o6ecne4MBa~~Mx AManor 
onepaTopa·c M3MepMTenbHOH cMcTeMoH A3flT-2/160 Ha nMHMM c 3BM 
CM-4 /1/, K ynpasnR~~MM 6noKaM AaHHOH rpynnb1 OTHOCRTcR: 

- 6noK ynpasneHMR AMcnneeM-MOHMTOpOMj 
- 6noK MHTep$eHca $YHK4MOHanbHOH KnaBMaTypbl; 
- 6noK perMcTpa TpaHcnapaHTa. 

1. 6fl0K YnPABflEHHH AHCnflEEM-MOHHTOPOM /YAM/ 

AMcnneH-MOHMTOp npeAHa3Ha4eH AnR sMsyanbHoro oTo6pameHMR 
MH$OpMa4MM B npo4ecce CKaHMPOBaHMR M3MepMTenbHOH CMCTeMbl 
A3flT-2/160 Ha nMHMM c 3BM CM-4. B cocTas AMCnneR-MOHMTopa sxo
ART: T04e4Hb1H AMcnneH-MOHMTop AM-1 043, AMcnneH-nyna Afl• 1016, 
CBeTOBOH KapaHAaW CK-60 M 6noK ynpasneHMR AMCnneeM-MOHMTOpOM. 
AMcnneH-nyna MCnOnbsyeTCR COBMeCTHO C AMCnneeM-MOHMTOPOM M npeA
Ha3Ha4eH AnR paCWMpeHMR B03MomHOCTeH BM3yanbHoro Ha6n~AeHMR 
M KOHTponR MH$OpMa4MM nocpeACTBOM BblBOAa Ha 3KpaH KaK scero 
M3o6pameHMR CKaHMpy~~ero CHMMKa, TaK M n~6oro ero Y4aCTKa npM 
ynpasnReMOM C nynbTa ysenM4eHMM AO 12 KPaT. CseTOBOH KapaHAaW 
a COCTase c 6noKOM ynpasneHMR AMCnneeM-MOHMTOpOM McnonbsyeTCR 
AnR BBOAa / 11Me4eHMR 11

/ KOAOB KOOPAMHaT T04eK C 3KpaHa AMCnneR 
a 3BM CM-4. ¢yHK4MOHanbHaR cxeMa 6noKa YAM M3o6pameHa Ha pMc.1. 

6noK no3sonReT MCnOnb30BaTb AMCnneH-MOHMTOp B OAHOM M3 ABYX 
pemMMOB - B pemMMe MOHMTopa, KOrAa AMCnneH-MOHMTOp RBnReTCR 
nacCMBHblM YCTPOHCTBOM M OTo6pamaeT MH$OPMa4M~, nocTyna~~y~ He
nocpeACTBeHHO M3 M3MepMTenbHoro KaHana CKaHMPY~~eH CMCTeMbl, 
MB pemMMe AMCnneR, KOrAa AMcnneH-MOHMTOp RBnReTCR aKTMBHblM 
YCTPOHCTBOM M OT06pamaeT MH$OpMa4M~, nocTyna~~y~ M3 onepaTMB
HOH naMRTM 3BM CH-4. B pemMMe AMCnneR pa6oTa BeAeTCR co cseTo
BblM KapaHAaWOM. 

6noK YAM BKn~4aeT a ce6R 03Y AMHaMM4ecKoro TMna eMKOCTb~ 4K 
24-pa3PRAHblX cnos C 4aCTOTOH sanMCM 0,33 Mr4. MaKCMManbHaR 4ac
TOTa Bb1Aa4M MH$OpMa4MM B AMCnneH-MOHMTOP pasHa 0,1 Mr4 M onpe
AenReTCR 6blCTPOAeHCTBMeM AMCnneR-MOHMTopa. 

Pa6oTa a pemMMe MOHMTOpa 

PemMM pa60Tbl 6noKa 3aAaeTCR C noMO~b~ $YHK4MOHanbHOro TpMrre
pa T. npM YCTaHOBKe era a 11111 /pemMM pa6oTbl 11MoHMTOp11

/ MH$OpMa-
4epe3 BblXOAHOH 

I 
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MYilbTl-1n11eKcop 6110Ka / 11 Bi,,x.Mx. 11/ nocTynaeT Ha BXOA A1-1CnJ1eR-MO
Hl-1TOpa, a BWXOAHWe 4en1-1 6110Ka roTOBW AI1R 3an1-1c1-1 l-1H¢opMa41-11-1 1-13 
3BM CM-4 e naMRTb 6110Ka. nocneAoBaTenbHWH AOCTyn K naMRTl-1 npo1-13-
BOA1-1TcR c yKa3aHHoro Ha4a11bHoro aApeca, ycTaHoBKa KOToporo ocy
~ecTBJ1ReTcR KOMaHAOH K8. CooTBeTCTBl-1e MemAY 3Ha4eHl-1eM aApeca 
CJlOBa B naMRTl-1 6110Ka 1-1 ero nOPRAKOBWM HOMepoM B Macc1-1ee CJleAy~
~ee: 

AApec 
If CJlOBa 

7777 
1 

0000 
2 

0001 
3 

0002 
4 

7776 
4096 

3anl-1Cb /4TeH1-1e/ B 6110Ke ocy~eCTB11ReTCR noc11eAOBaTe11bHO B ABa 
41-1K11a: 3an1-1cb /4TeH1-1e/ KOAa KOOPAl-1HaTW X 1-1 np1-13HaKa 11CTepTOH 11 

T04Kl-1, 3aTeM 3anl-1Cb /4TeH1-1e/ KOAa KOOPAl-1HaTbl y 1-1 npl-13HaKa 11Me-
4eHOH11 T04Kl-1. noc11e OKOH4aHl-1R 41-1Kl10B 3an1-1c1-1 /4T8Hl-1R/ COAepm1-1Moe 
C4eT41-1Ka aApeca (CT R/W) aBTOMaTl-14eCKl-1 yee111-141-1eaeTCR Ha 1. <l>op
MaT c11oea: 

- 1¼11 pa3PRAW - KOOPAl-1HaTa T04Kl-1 no OCl-1 x, 
- 12¼22 pa3PRAW - KOOPAl-1HaTa T04Kl-1 no OCl-1 Y, 
- 23, 24 pa3PRAbl YKa3blBa~T npl-13HaKl-1 AaHHOH T04Kl-1 / 11HOpMa11b-

HaR11, 11Me4eHaR 11 1-1111-1 11CTepTaR11/. 

Pa6oTa e pem1-1Me A1-1cn11eR 

Ha111-141-1e e c11oee np1-13HaKa 11cTepToH 11 T04Kl-1 3anpe~aeT ee noA
ceeT np1-1 BWAa4e Ha A1-1cn11eH-MOHl-1Top, a Ha111-141-1e. nPl-13HaKa 11Me4e
HOH11 T04Kl-1 Bbl3WBaeT 6011ee RPKOe ee CB848Hl-1e • 

noc11e 3an1-1c1-1 Macc1-1ea To4eK e naMRTb 6110Ka eo3MomHa noAa4a 
OAHOH 1-13 KoMaHA - KS, K9 1-1111-1 Kll. np1-1 pa6oTe 6110Ka ynpae11eH1-1R 
B pem1-1Me A1-1Cn11eR /<l>YHK41-10Ha11bHWH Tp1-1rrep T ycTaHOB11eH B 11 011

/ 

c1-1rHam1 c <l>3Y 1-1 t<YPKa ceeToeoro KapaHAawa nocpeACTBOM cxeMw 
<l>OPMl-1POBaHl-1R 3anpoca BW3WBa~T OCTaHOBKY BWAa41-1 KOAOB T04eK Ha 
Al-1Cn11eH-MOH1-1Top 1-1 <1>opM1-1py~T c1-1rHa11 "L" Ha Mar1-1cTpa111-1 KAMAK. 
noc11e 4TeHl-1R KOAa T04Kl-1, YKa3aHHOH ceeTOBWM KapaHAaWOM, noc11e
AOBaTe11bHOH nOAa4eH KOMaHA K2 1-1 K3 B0306HOB11R8TCR BWAa4a 1-1H<1>op
Ma41-11-1 Ha A1-1Cn11eH-MOHl-1TOp. 

TecTOBWH KOHTP011b 

Pem1-1M 11KOHTP011b 11 1-1cno11b3yeTCR A11R TeCTOBOH npoeepKl-1 pa6oTW 
6110Ka. np1-1 nocTyn11eH1-11-1 KOMaHAbl Kl 1 e He1-1cno11baoeaHHWH ofrbeM na
MRTl-1 6110Ka aan1-1cwea~TCR c11yme6Hble KOAW /cTapw1-1e pa3PRAW B c11oee 
X 1-1 Y, a TaKme np1-13HaK 11CTepTOH 11 T04Kl-1 ycTaHOB118HW B 11 111/, c41-1-
TblBaeTCR nepeoe 3an1-1caHHOe B naMRTb 6110Ka C110BO, BWCTaB11ReTCR 
aanpoc "L" 1-1 COAepm1-1Moe C4eT1.11-1Ka aApeca (CT R/W) yee111-11.11-1eaeTCR 
Ha 1. noc11e noAa41-1 KOMaHA K2 1-1 K3 1-13 naMRTl-1 6110Ka C41-1TWBaeTCR 
C11eAY~~ee C110BO, BWCTaB11ReTCR aanpoc "L", C4eT41-1K aApeca yee-
111-141-'lBaeTCR Ha 1 1-1 T-A· noc11e C41-1TWBaHl-1R 4K C110B 61101< aBTOMaT1-1-
1.1eCKl-1 nepeXOAl-1T e pem1-1M 11,Q1-1cn11eH 11
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KoMaHAbl KAMAK, 1-1cno11bsyeMb1e e 6110Ke: 
Kl = N•A0°FO - 4TeHHe c4eT4HKa aApeca; 
K2 = N•AO•F2 - 4TeH1-1e KOAa x 1,1 np1-1sHaKa 11cTepToi111 T04KH; 
K3 = N•Al•F2 - 4TeHHe KOAa y 1-1 np1-1sHaKa 11Me4eHoi:1 11 T04KH; 
K4 = N•A0°F8 - onpoc L no w1-1He Q; 
KS = N•AO.Fl2 - nepeeoA 6110Ka e pe>KHM 11AHcn11ei1 11 6es A03an1-1c1-1 

HeHCn011b30BaHHOH 4aCTH naMRTH c11yme6HblM KOAOM; 
K6 = N•AO•Fl6•SI - san1-1cb KOAa x 1,1 np1-1sHaKa 11cTepToH11 T04KH; 
K7 = N•Al•Fl6•SI - sanHcb KOAa y 1-1 np1-1sHaKa 11Me4eHoH 11 T04KH; 
K8 = N•AO•Fl8•SI - san1-1cb e c4eT4HK aApeca; 
K9 = N•AO-F26•SI - nepeeoA 6110Ka e pe>KHM 11,ll1-1cn11ei1 11 c A03an1-1cb10 

He1-1cno1lb30BaHHOH 4aCTH naMRTH c11yme6HbJM 
KOAOM; 

KlO = (N•AO•F28VZVC)•S2 - ycTaHoeKa HCXOAHoro cocToRHHR /pe>KHM 
11MoHHTop11

/; 

Kll = N•AO·F30•SI - ycTaHoeKa pe>KHMa 11KoHTpo11b 11
, 

2. 6110K HHTEP<l>Et1CA <l>YHKl..lHOHAJlbHOt1 KJlABHATYPbl /H<l>K/ 

6110K H<l>K npeAHa3Ha4eH A11R ceR3H K11ae1-1aTYPb1 H3Mep1-1Te11bHOH c1-1c
TeMbl A3JlT-2/160 c 38M CM-4. Ka>KAOH K11ae1-1we <l>YHK41-10Ha11bHOH K11a
e1-1aTypbl COOTBeTCTeyeT onpeAe11eHHaR noAnporpaMMa B naMRTH 3BM, 
a Ha>KaTHe K1laBHWH Bbl3blBaeT Bbln011HeHHe AaHHOH ·noAnporpaMMbl H no-
3B011ReT onepaTopy npOH3BOAHTb ynpae11eH1-1e H3MepHTe1lbHOH CHCTeMOH 
A3JlT-2/160. 

<l>yHK4HOHa11bHaR cxeMa 6110Ka npHBeAeHa Ha pHc.2. <l>opMHPOBaTe111-1 
<I>/ 1-l-32/ nepeAHero <l>POHTa CHrHa11oe K1laBHaTYPbl Heo6XOAHMbt A11R 
ycTpaHeHHR 110lKHOro cpa6aTblBaHHR cxeMbl 6110Ka npH Ha11H4HH 3(J><l>eKTa 
11Ape6esra 11 KOHTaKTOB K1laBHW KJl /H-32/ B MOMeHT HX BK1ll04eHHR. 
~OpM1-1poBaTe111,1 HMny1lbCOB OB /1-l-~2/ Heo6~0AHMbl A11R HCK1ll04eHHR 
B3aHMHoro 811HRHHR ABYX H 6011ee BK1ll04aeMblX noc1leAOBaTe1lbHO <l>YHK-
4HOHa11bHblX K1laBHW, AHa11H3 COCTORHHR onpeAe1leHHOH K1laBHWH 
/BK1ll04eHa-eblK1ll04eHa/ npoH3BOAHTCR np1,1 4TeHHH 2 CTaTyCHblX C110B 
no cooTeeTCTBYIO~HM WHHaM R/l-l-16/ 1-1 R/17-l-24/ Mar1-1cTpa111-1 KAMAK. 
BK11I04eHHe OAHOH 1-13 32 K1laBHW KJl /1-l-32/ ycTaHae111-1eaeT B 11111 co
CTORHHe Tp1-1rrep Tr "L", <l>OPMHPYIO~HH CHrHa11 3anpoca 111 11 Ha WHHe 
Mar1-1cTpa111-1 KAMAK. B 6110Ke 1-1cno1lb3YIOTCR c11eAY10~1-1e KOMaHAbl KAMAK: 
Kl - N•AO•FO - 4TeHHe I cTaTycHoro c11oea; 
K2 - N•AO·FI - 4TeHHe II cTaTycHoro c11oea; 
K3 - N•AO•F8 - onpoc Tp1-1rrepa Tr "L"; 
K4 - H,AO•Fl2-S2 - c6poc TpHrrepa Tr "L"; 
KS - N.AO•F28•SI - ycTaHoeKa Tp1-1rrepa Tr "L" e 11111

• 

3, 6110K PErHCTPA TPAHCnAPAHTA /PT/ 

6110K PT 1-1cno11bsyeTCR A11R nepeAa4H c11yme6HOH HH(J>OpMa41,11,1 1-13 
3BM CM-4 onepaTopy H3Mep1-1Te11bHOH cHcTeMbl A3JlT-2/160. HH(J>opMa-
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4HR 1,13 6110Ka PT, <l>YHK-
41-10Ha11bHaR cxeMa KOTo
poro npHBeAeHa Ha p1-1c.3, 
nepeAaeTCR 8-pa3pRAHblM 
61-1HapHblM KOAOM Ha exo
Abl HHAHKaTOPHOH naHe111-1. 
,ll11R cor11acoeaHHR ypoe
HR TTJl-cHrHa11oe 6110Ka 
PT c ypoeHRMH c1-1rHa11oe 
naHe11H'B 6110Ke HCn01lb-
3YIOTCR npeo6pasoeaTe111-1 
ypoeHei:1 nY/1-i-8/. Co
AeP>KHMOe perHcTpa 
TpaHcnapaHTa B TeCTO
BOM pe>KHMe C4HTb1BaeTCR 
no w1-1HaM R/l-l-8/ Ma
rHcTpa11H KAMAK. B 6110-

Ke 1-1cno11b3YIOTCR c11eAY10~1-1e KoMaHAbl KAMAK: 
Kl - N•AO•Fl6•SI - 3an1-1cb KOAa e per1-1cTp TpaHcnapaHTa; 
K2 - N•AO·FO - 4TeHHe COAeP>KHMoro perHcTpa TpaHcnapaHTa; 
K3 - N-AO•F9•S2 - c6poc per1-1cTpa TpaHcnapaHTa. 
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Bapa~yK M.K. HAP· 10-84-670 
AnnapaTypHbie cpeACTBa o6ecne<~eHHH AHanora "onepaTop-3BM" 
B H3MepHTenhHOH CHCTeMe A3JIT-2/160 Ha .JiHHHH c 3BH CM-4 

OnHCbiBaeTcH Ha6op ynpaBnHJO~HX 6noKoB, o6ecne<~HBaJO~X AHa
nor onepaTOpa B H3MepHTenbHOH CHCTeMe A3JIT-2/160 Ha nHHHH 
C 3BM CM-4. B AaHHblH Ha6op BXOAHT 6nOKH ynpaBneHHH AHCnneeM
MOHHTOpOM, HHTep!l>etl:ca lPYHK~HOHanbHOH KnaBHaTypbl H perHCTpa 
TpaHcnapaHTa. BnoK ynpaBneHHH AHcnneeM-MOHHTOpoM onpeAenaeT 
pe~HM pa60Tbl AHCnneH, He06XOAHMOro Anfl BH3yanhHOrO OT06pa~eHHH 
HH!l>OpMa~HH B npo~ecce CKaHHpOBaHHH, HHTep!l>eHC lPYHK~HOHanhHOH 
KnaBHaTypbi o6ecne'lHBaeT conpa~eHHe KnaBHaTypbi onepaTopa c 3BM 
CM-4 H ynpaBneHHe H3MepHTenhHOH cHcTeMotl:. PerHcTp TpaHcnapaHTa 
npeAHa3Ha<~eH AnH nepeAa<~H cn~e6Hotl: HH!l>opMa~HH H3 3BM CM-4 Ha 
cBeToBoe Ta6no. BnoKH BbmonHeHbl B cTaH,IJ;apTe KAHAK. 

Pa6oTa BbmonHeHa B Jia6opaTopHH Bbl'lHCnHTenbHOH TeXHHKH 
H aBTOMaTH3a~HH OH5IH. 

CooO.eHHe O&beAKHeHHOrO HHCTHTyTa RAePHWX HccneAOBaHKR, nyOHa 1984 

ITepeBOA O.C.BHHorpaAOBOH 

Baranchuk M.K. et al. 10-84-670 
Hardware for "Operator-Computer" Dialogu~ in AELT-2/160 
System On-Line with SM-4 Computer 

A set of control units providing the operator~s dialogue 
in AELT-2/160 measuring system on-line with the SM-4 computer 
is described. It consists of the control units for display
monitor, an interface of functional keyboard and tableau regis 
ter. Display-monitor control units define the display perfor
mance needed for data visual representation in scanning pro
cess. The interface of functional keyboard provides connection 
of operator~s keyboard with the SM-4 computer and measuring_ 
system control. The tableau register is intended for the trans 
mission of operating information from the SM-4 computer to an 
illuminated indicator panel. The units have been performed in · 
CAUAC standard. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, Jlt{R. 
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