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fyceB A.B., CnrrnH ll.H. II · 11233 

PacwupeHHe B03MOIKHocreti 3KCTpaKona orna.aKH 067 s .aucner'-lepe 

onepauHoHHOti CHCTeMbi Dy6Ha Ha 3BM E3CM-6 

0TIH.Cb!B8€TCH HOBblli 3KCTp8KO.[l OTJl8llKH 067 B .QHCITeTqepe OITep8UHOHHOif 

CMCTeMLI ily6Ha Ha 38M 63CM-6. 
YK83b!B8IOTCH H€.QOCT8TKH: rrpe,llbillYWero B8pli8HT8 H: OITHCbJB8eTC51 Jl01HK8 

pa60Tbi HOBOrO 3KCTp8KO,!l8. 

Pa60T8 BLIIIOJIHeHa B na6opaTOpHH Bbl"::HCJlHT€JlbHOfi TeXHiiKH 

li 8BTOM8TU38UUH OH Hl1. 

Coo6!1leHHe 06bei1HHeHHOl'O HHCTHTyTa l!aepHbiX HccneaoBaHHil. Jly6aa 1978 

Gusev A.V., Sthn I.N. II - 11233 

Extension of Possibilities of 067 Macr-:::>command for the 
RESVI-6 Computer Used for Program Debugging in the 
"Dubna" Operation System 

A new version of 067 macrocommand for the BESM-6 compu.te 
is described. This ma.crocommand is used for program debugging 
in the "Dubna 11 operation system. 

Shortcomings of the previous version are pointed out, and the 
operation logic for new ma.crocommand is described. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1978 
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I. BoaMoXHoCTH H HeuocTaTKH cTaporo napaaHTa 

I.I.B cymeCTBOBaBmey BapHaHTe ~HCrrerqepa All7J/l/,KaK H B ero 
npe,[(IIIeCTBeHHHKe .!{68, Ha oBM EXM-6 3!\CTpaKou OT.Jia!J;KI1 367 II03BOJIHJI 
opraHiaonaTh ocTaHoB (T.e. npepunaHHe) aaua~H nepeu KOMaHuofi c 
aagaHHHM B HH~PMaUHOHHOM C.JIOBe 3KCTpaKOga: 

a) 8J:ijl8COM KOMaHI(U ("OCT. IIO HK") l'lJll1 

0) ROMaHgOfi, BUnO.JIHRIDmefi C~TUBaHHe ~HC.Jia no aauaHHOMY 
aupecy ("ocT. no Ali"). 

1.2. B PYKOBOUCTBe no nporpaMMHpoBaHHID OWH60qHQ yKa3aHO, 
~TO B03MOJKeH OCT8HOB H IIp.I'I 38IIHCH ITO aauaHHONIY aupecy, HO 3Ta 
annapaTH8R B03MO~OCTh 3BM E3CM-6 B 3KCTpaKO~e He peaJIH30BaHa. 
OcTaHOB no aarrncH npz OT.JiauKe rrporpaMM ~acTo OunaeT Oo.Jiee naJKeH 
H IIO.JI838H, ~eM OCTaHOB ITO ~TeHHID, T.K. OH II03BO.JIR8T YCTSHOBHTh 
an;pec KOMaR~, KOTOpaR IIOpTHT nporpaMMy, ocymeCTB.JIRR HenpeQYCMOT
peHHYID aanzch. lloc.Jie ocTaHona .~cneT~ep ne~aTaeT cTaHuapTHJID 
>m(ilopM~ID o co.uePJK8mm CYMMaTopa H HH,l(eKcHWC peracTpon (ecJrn Ta
KSR ne'!aTh aaKaaaHa B aJ<eTpaKo.n;e) H nepeuaeT ynpaB.JieHHe no.n; 36? 
~ Taro, ~ToOu MoJKHo Ouno no JKe.JiaHHro nporpaMMHcTa opraHHaonaTh 
ne~aTh JJ;OIIO.JIHHTe.JihHOR HH~pM~H • 

1.3. lloc.Jie ne~aTH ~acTo OunaeT no.Jie3Ho npouoJI.1ltHTh aaua~y, 

qTOOY BUHBHTL ~pyrHe CJiyqaM OCTaHOBOB. O~HaKO TaKOR B03MOXHOCTH 
CTapuR 3KCTpaKO~ He ~aBan. neJIO B TOM, qro XOTil B 367 H 
Owra npeQYml!otpeHa nepeua~a ynpan.JieHHR B npepnaHHoe MeCTO, HO 
npH STOM OCT8HOB He CHHMa.TICR, H nOIIbiTKa rrepen;a'IR BU31..IEa.Tia OeCKO
He~oe nOBTOpeHHe OCTaHOBOBo 
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I.4. Ec~ rrepe~aTb ynpaaneHHe B rrpepBaHHoe MeCTO co CHRT~ 
OCTaHOBOM (XOTR ::JTO ll MeHee HHTepeCHO, T.K. He IT03BO~ReT BHRBHTh 
IUJYPHC OIID10KH), TO B03BpaT llpGHCXO[(HT "l:Cpe3 nporpaN',MJ, paCITO~OllBH

HYD no~ oopameHHeu K 3KCipaKO~y,H qepea caw 3KCTpaxo~. llpn aTOM 
.li3M8HReTCR COCTORHHe I4, 32 H I6 HH[(eKCHHX perHCTpoB. (lloc~e[(HHA 
MeHReTCR, eCJ!R B rrporpaMMe BCTpe'IMHCb ROMaHI:Lbl 22,23). Ilpo.[(OJJ3:e

HH8 nporpaMMH C IUJYrHM 3H8'1:8HH8H perHCTpoB H8.[(0llYCTHMO, T. K. 
MO~eT npHBeCTH R HenpaBKnb~ pe3y~hT8TaM. 

I.5. HeBepHo OHA pe~H30BaH ocTaHoB no ~c~y BHYTPH 
~pyrHX 3KCTpaRO.O:OB, ocymeCTB.li.Hl!lllllt1X '!TeRRe no M8TeMaTH'!CCKOMY an:
pecy. I3 3TOM CJIY"iae H8Jib3R, HB!l;OBhlllOJIHHB O.[(HH 3KCTpaKOO:, nepen;aBaTb 

ynpaBJI8H!IIe ,11pyroMy. 
I.6. HaKOHe~, paCII8'18TKa CTaHn;apTHOit HHilJop.!8l4l/I.H C ITOMO!llbll 

nporpaMMH ERRMACRO 6~a opraHH30BaHa TaK, "iTO IIpH MYJibTHrrpo
rpaMMHOit paOOTe MOrJia ne'!aTaTbCR HerrpaBMbHaH MHtjJOpuaiJ.HH / 2/. 

2. HoBhle B03MOEHOCTH 3KCTpaRona 067 

B HOBOit B8pCim 3KCTpaKOH8 YCTpaH8Hhl OITHC8HHble BWDB He[(OCT8T
KH H HMeDTCR [(OITOJIHHTeJibHhle B03MO&HOCTH: 

I) YCTaHOBHTl> OCTaHOB ITO 38ITHC'H. Ilpll3H8KOM OCT8HOB8 IIO 3amt
CH CJiylltMT "I" B 2I K 22 p83~ztaX KH!iJop.!SUHOHHOro CJIOB8. Bo3MOllteH 
OCTaHOB ITO 38ITHCH BHYTPH [(pyroro 3KCTpaK0.[(8, HanpRMep, 3KCTpaKO-
na 3aiTHCK KOMaH[(hl 075. B 3TOM CJIY'lae llpoH30izteT CTSHztapTHaH ne
'!aTI>, HO B ~eJIRX 38~Thl HHCrreT'!epa OT OWHOOK IIOJib30B8TeJIR He Oy
,llei BhiXO,lla ITO,ll 06pameHHe K 367,a rrpo,JIOJillHT CBOD paOOTY 375.0CTa
HOB no '1T8HHD BHyTpH ~pyroro 3KCTpaKO,ll8 HrHOpMpyeTCH,T.K. opraHH3a
UHll CTaH~apTHoa neqaTH BHYTPH aKCTpaxo~a neqaTH QS4 Bb13hiBaeT 3HallH

TeJrhHhle TPYHHOCTH, a OOJibWOit HeOOXO.HHMOCTH B T8KOM OCT8HOBe HeT; 
2) ITpo,JIOJillMib 38[\a'ly ITOCJie OCT8HOBa C COXpaHeHHeM CO[(ep&a

HHR I4,I6,32 H, p83JMeeTCR, BCeX OCT~l>HHX perncTpoB; 
3) opraHH30BaTI> "npoKpyTKY", T. e • IIOKOM8H.IJ;HOe, COITpGBOlltiJ;ae

MOe .J;OIIOJIHHTeJil>HOit ne'l8Tb!O HCITOJIHeHHe 3aJ(aHHOit '!aCTH IIporpaMMbl. 
IlpoKpY'fK8 H8'l:HH8eTCR C YCT8HOBKH C ITOMO!llbiO 367 OCTaHOB8 ITO HO
Mepy KOMaH.[(bl Ha Ha'!aJIO ITpGKPY~BaeMOrO Y'I8CTK8 H nepeJ(S'IH ynpaB
JieHHR Ha H8'IaJIO nporpaMMH. IloCJie OCT8HOB8 ITpGKPYTKa ocymeCTBJIR
eTCfl C ITOMO!llhiO 3~KJIHB8HHR 367 CO crre~~l>~ 1Ipll3H8KOM ("I" 
23 paap!In:a) B HHilJopMa~oHHOM CJIOBe. B pa3Pfl.[(ax I-:-I5 aToro CJIOBa 
yKa3hiBaeTcfl anpec KOMaH[(hl AKOH, rrpH coBna.n:eHHH c KOTOphiM ITpoRpyT
Ka 3aKaH"<IHBaeTcn,H ynpaBJieHHe ITepe.naeTCR ITO anpecy AllY, yxa3aH-
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HOMY B pa3p!Il(8X 25-39 K$p.1~0HHOrO CJIOBa. EcJIK ITp.li 3TOM BCTpe
'l810TCfl n:pyrHe 3KCTp8KO~~. R~l H3 H.liX BUIIOJIHHeTCR KaK O[(Ha 
MaKpoROMaHn:a (He npoKpy~BaeTcH). Y"<IaCTKH ITporpaMMhl, co~epllamHe 

367,npoKpy"<IRBaTb He .n;oiTycKaeTCfl. ilpoKPYTKa ncer.ua coiTpoBOlltL(aeTcn 
CTaH,llapTHOA neqaTbm. PeKoueH,llyeTCll He npHueHHTb 367 He
nocpe~CTBeHHO, a oopamaTbCll K· COOTBeTCTBYD~eA 6HOJIHOTellHOR 

nporpaMMe, HCIIO~l>3YIOmei 367. 

3. ilpHHUMn pa60Thl 3KCTpaKoga 067 

Pa6oTa aKcTpaKo.na MJIIOCTpHpyeTCR 6JioK-cxcMoit, npe.n:cTaBJieH

Hoit Ha PHCYHKe. 
3.I.llOCJie BXO~a B 3KCTpaKO.D; DpDH3BO~HTCll MaAOe ynpl!IbiBaHMe H 

pa300pKa HH~pM~OHHOr.O CJIOBa. ~ec AllY 38HOCHTCH B H33, a ~7 
raCHTCH. B CJIOBe Mil3 (H~OpM~OHHOrO ITOJIR 3aL(a'IH) RETM6? 3aiTOMH
HaDTCH a,npec ,ll.llll BbiXO~a no~ 06p8JIIeHHe K 367 ,a Ta.Klle rrpH3HaKH CTaH
~aptHOI neqaTH(24 pa3pli.JI)H rrpoKpyTKH(23 paapll,ll).3aTe» ycTaHaBJIHBa
ercH a,npec B H34(ocT,no HK)HJIH B H35(ocT.rro Aq).3TOT xe a,npec Ko
nnpyeTCll B Hll3,T.K. B OJIOKe ITOJIHOrO ynpHTbiBaHHll FULSAV HeT 3aiTO
MHHaHHH MJ4,35(cxeua 3BY He IT03BOJIHeT CllHTHBaTb HH~OpM8UHD M3 
3THX perHCTpoB).ITpH OCTaHOBe DO 3aiTHCH DpoCTaBJIHeTCll 5 pa3pi!.D; B 
REGSCAL , a np.li OCT8HOBC i!O '1TeHHil OH racHTCfl. 3aTeM "iP-p€3 

OJIOR RETURN YXOJ(HM K3 367 no 38J(aHHOMY a.npecy. 
3.2. IlOCJie Cpa08Tlill8HHH ITpephiB8HHR ITO COBITaJ(eHHIO C 1134 ~ 

1135 H3 MORa EXTINTER ITOrra~aeM B ERRMACRO Ha BXOL( 
"OCTAHOB", r.ne 38nOMRH8eTCfl MeCTO ITpep!iBaHHH (.rtJI.FI ITOCJie[(yiO!llero 
B03BpaTa). EcJIH IIpGH30WeJI OCTaHOB no 3aiTHC.Ii B peliWMe .rtHCITeT'Ie-
pa (T.e. BHYTPK .npyroro aKcTpaKo.[(a), TO opraHH3YeTcfl cTaHn:apT
HaR ITe'!aTb H B03Bp8T B npepBaHHOe MeCTO. EcJIH B pezHMe .[(HCITBT
'lepa npoH30WeJI OCT8HOB no '!TeHHIO, TO [(eJiaeTCfl B03Bp8T Oe3 ne~aTH. 

Ilpll OCTSHOB€ B peEHMe MSTeM8THK8 .[\eJiaeTCfl CTaHJ(SpTHaH ne'l8Tn 

(ecJIH oHa 3aKa3aHa) .11 BHXO.D; no~ 367. 
3. 3. Ilo.n: o6pallleHHeM K 367 ocJH'!HO pacrrOJiar.aeTcR '!SCTb OTJia

J(O'!HOI nporpaMMH, nosBo~ Hane"<IaTaTb .[(OIIOJIHHTeJII>HYIO HaPOPMa
~. Ec.IIK MH XOTHM ITOCJIB STOro rrpoJ(OJID'l':& pa6oTy OCHOBHOI npo

rp&MMY C npepBSHHOro MBCT&, TO HeoclXO~O 38ITONHKTl> R 38TeM 
BOCCTaHOBHTl> CyYMSTOp H OCTaJII>Hble perHCTpH, KOTOpHe 'HCITOJib3yeT 

OTJiaJ(O'l:HBR nporpaMMS. 
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3.4. BoaBpaT B npepBaHHoe MecTo ocymecTanaeTcn qepea o6pame

HHe K 367 c npH3HaROM npo~o~eHRR (AllY=O). B rrpocTeAmeM c~qae 
OTCYTCTBIDI JtOITOJIHHTeJibHOft IT8T.J8T:I!I 3TO o6pameHHe MOJiteT H3XO.~TbC.fl 

cpaay llOCJie o6pameHH.fl, YITOM.fiHYTOro B ITYHKT8 3.3. ~ B03Bp8T8 
:I!ICITOJLb3Y8TC.fl :l!lmpofMai.UUI, 38ITOM:I!IH88MM B CIT8Ul'!aJI:bHOM M8CT8 lli13 
38.~8T.J:I!I B MOM8HT OCTaHOBS. llpH STOM OHS ROHTpOJHipyeTC.fl,l1 B C.'IY'!88 

Olli:I!I6KH (nepe~aqa ynpa~18HH.fl ITO HYJI8BOMY ~~ecy :I!IJIH C np:1!13H8KOM 
peMHMa Jt:I![CIT8TT.Jepa) 3KCTpaKOJt 38Ka~B88T pa60TY C ~HarHOCT:I!IKOa 
"ITJioxo:lt 367". TaRM CKTY8lUI.fl B03MOJKHa, HarrpHMep, H3-3a own61m B 
rrporpaMMe M8T8M8TJ4K8, B pe3yJII>T8T8 KOTOpO:Ii .l(8J!88TC.fl IIOiillTKS I!pO

.l(OAJKKT:b pa60TY 6e3 rrpe~ap:I!IT8JibHOrO OCT8HOBa. 
3.5. ilpH BUTIOnH8HHH KOMaH~H, Ha KOTOpo~ rrpoH30W8n 

OCTaHOB: 
I) OCTaHOB BpeMeHHO CHHMa8TCH; 
2) ycTaHaBJIHBaeTCH ifl.n:ar ~JI.fl nporpaMMHoro npepHBaHKR; 
3) nepe.~aeTc.fl ynpaBJieRHe B npepBaHHoe MecTo tiepe3 6JIOR 

RETURN • llpK STOM BHCT8BJI.fl8TC.fl Tpe60B8Hl'I8 rrporpaMMHOPO rrpepbiBa-

H:I!I.fl (30 pa3pil~ rPIT) :1!1 rrpH3H8K p8lKl'!Ma ABT .E (12 pa3pR~ 1117 ); 
4) ITOCJie BHITOJIH8HH.fl KOMBanH BHXO.l(8 .113 npepHB8H:I!I.fl (32) 6JIOKH

poBKa BHemHero npepHBaHH.fl CHHM88TC.fl TOJ!l>KO ITOCJ!8 BHITOJ!H8HHH eme 

Oll;HOI KOMaH.ltli. Ta:KHM o6pa30M ITpoHCXO.~T "rrpoTaJIKHBamte" KOMSHD;Ii 

• JIHWL rrocne aToro BYnQnHHeTCR rrporpaMMHoe rrpepHBaHBe; 
5) ITOCJI8 rrporpaMMHOrO npepHBaH:I!IR CH:I!IM88TCH peERM ABT.E, 

BKJIJ)T.JSIJTCH paaee BHKJIJ)T.J8HHH8 OCTSHOBH H llp:I!IXO~HT B03BpaT Ha RETURN j 

6) OITHCaHHYJ) Bl:llil8 OCHOBHYIO CX8MY pa60TH CJ!8.D;Y8T ~OITOJ!HHT:b 

H8CKOJ!l>KRMM .~8TaJI.fiMH. EHJ!o 06HapyllteHO, T.JTO 8CJIU YCT8HOBJI8H OCTa

HOB ITO HOMepy KOM~, TO llp:l!l nepe)taT.Je ynpaBJI8H:I!I.fl Ha rrpaByiO ITOJ!O

BHHY ~Toro CJ!OBS H8KOTOpHe KOMSH.l(H (HanpHMep, 22,23) BHITOJIHHIOTC.fl 
H8ITp8BHJI:bHO. qT06H :1!136ex8Tb Olli:I!I6KH B TSKO:a CHTY~,OCTSHOB H8 

YCT8HaBJIHB88TC.fl, a )t8JI88TC.fl eme 0~0 npoTaJIKHB8H:I!I8 C ITOMOm:b!O 

rrporpaMMHoro npepHBaHHH; 
7) T.JT06H :1!136ex8Tb H8CKOJI:bK:I!IX rrpoTaJIKHBSHHI ITp:l!l H8CKOJ!l>K:I!IX 

npepHBaH:I!IRX B rPIT,rrporpaMMHOe npepHB8H:I!I8 OITHCaHHOro Tuna o6pa6a
THB88TCH B nepBYIO oqepe.~I>; 

8) rrpH npoTaJIKHBaH:I!I:I!I B03MOXHO BHYTpeHHee npepHDaHHe no 

T.IY'JIWMY JIHCTY, 8CJ!H 3TOT JI:I!ICT 38KpHT nporpaMMOI 3a.Jl81J18HH.Il CTpaHHU 
:I!IJIH 06MeHa. B STOM CJ!y"<!ae nporpaMMH08 npepHB8HH8 npHHYJ.UITeJil>HO 
CHHM88TC.fl, a ifl.n:ar, T.JTO ORO H806XOJ.UIMO,OCT88TC.fl. B p83YJI:E:.TaTe 
rrpoTaJIRHBaHHe npoHCXOJt:I!IT rroaEe,rroCJie o6pa6oTKH EHyTpeHHero rrpe

pHBaRHR; 
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9) eCJIR np.11: IIpOT8J.UGIB8HIDI 06HapyxeH peu:M SKCTpaKO.zta, TO 
3H8~T, ~TO rrpoTaHKKB88TCH SKCTpaKO.zt, pa60Ta~A C OTKp!ITHM BHem
HRM rrpepunaHMeM. B STOM crry~ae YCT8HaRHRB88TCH OCT8HOB ITO a.ztpecy, 

38ITOMH8HHOMY B perHCTpe il32, R .~e~aeTCH B03BpaT B rrpepB8HHOe 
M8CTO. Cne~OBaTeHbHO, BCH OCTaBWaHCH qaCTb 3KCTpaRO~a BHITOH

HHeTCH 6e3 nporpaMMHliX rrpep!IIJ8HMA.0,~I<O ITpM 3TOM R3MeHHeTCR 

3HaqeHRe perRCTpa OCTaHOBa ITO a.ztpecy KOMaH~U; 
IO) rrp.11: ocTaHoBe ITO HK .11: rrpH ITpoKpyTI<e Ha BpeMR rrpoTanKHBa

HMH CHHMaeTCH TO~:OI<O OCTaHOB no HK. IlpH OCTaHOBe ITO Al.l Ha BpeMR 
npoTaHKRBaHRR CHHM8IDTCH 06a OCTaHOBa. 

4. 3AK.liDl!EIDIE 

0IIRCaHHHA B ~aHHOA pa6oTe arrnapaT npoTanKHBaHRH 6~ HCII0~:0-

30B8H B ~YPHX nporpaMMax, H8ITpHMep, B HHTepaKTHBHOK OTJ~qHKe/3/. 

B 38KJIIO~eHRe 8BT0pbl C~HT8IDT CBOHM ITIJliHTHliM ltO~roM no6Jiaro
~aPHTb ll.r.RaKHHCKOro H B.A.ITeTpoBa 36 none3HHe oOcyx~eHHH, ROTO

pHe IIOMOrHH B!IIIOBHHTb 3TY paOOTy. 
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