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CIIMCOK MCNO0JIb3yeMbIX COKpalLlleHUu !

BMY — 6110k MUKpOTIPOTPaMMHOTO yIPaBICHUS
BOJI — 610k 00paOOTKH TaHHBIX

BP — OydepHsblii peructp

BOII — Bei6opka omnepanaa

JIBK — nemmdpaiiuis 1 BRINOTHEHUE KOMaH]T
JAMUJI — nnarpaMmbl MUKPOIIPOTPAMMHOUN JIOTHKHA
3P — 3anuchk pe3ynbTaTa

3V — 3anoMuHaroNIEee yCTPOUCTBO

[1/TT — mogmporpamMmma

PK — peructp xoMan

POH — peructp oO1iero Ha3HauYCHUS

PCII — peructp cocrosiHus npoueccopa

CK — cyeTunk KOMaH[

Y C — yka3zarenb cTeka

¥Yp — ypoBEHb

OCCII — popmupoBaHHe CIIOBAa COCTOSIHHSI MPOIECCOpa



BBeaeHue
L[eJ'I}IMI/I KYPCOBOT'O IPOCKTUPOBAHUA ABJISAIOTCA:

- HN3Yy4YCHHUC IMPUHIIUIIOB pa6OTBI u METOOOB IMPOCKTUPOBAHUA

MIPOIIECCOPOB;

- uzyuyeHue MukpornpoueccopHbix bBC KoHKpeTHBIX cepuil U BbIpabOTKa

HAaBBIKOB ITPAKTUYCCKOTO ITPOCKTUPOBAHHA MUKPOITPOICCCOPHBIX CHUCTCM.

CopepkaHueM  KypcOBOI'O  IPOEKTHpPOBaHMs  sIBIsieTcd  pa3paboTka
LEHTPAJIBHOIO Tpoueccopa yHUBepcaibHOW OBM Ha cxemorexHu4eckoil 0Oaze

MHUKpoIpoleccopHoro komruiekra cepun K1804
TexHUUeCcKHe XapaKTePUCTUKH MPOSKTUPYEMOTO TTpoIeccopa:
— Pa3psaaHocTh JaHHBIX — 16;
— PazpsannocTs agpeca — 16;

@opmaT KOMaHJ — HOporpaMMHas coBmecTumMocTb ¢ OBM tmna PDP-11
(“DnexTponunka-60), koManabl, noanexamnume pazpadorke: BIS, DEC, BHI, MARK,
SEV, WAIT.

Cnoco0sI aapecaruu — 2, 6, 1, 7.



1 ®opmaThl KOMaH/ M JAaHHBIX [IpoLieccopa

1.1 ®opmMaThl KOMAHJ,

Bcro cucremy komana smynupyemoir 9BM MoXHO pa3OuTh Ha CISAYIOIIUE
MOATPYIIIBI: KOMAaHJbI TIEPECHUIOK, apu(PMeTHYecKue M JIOTUYECKUE OTICpPAaIlNH,
KOMaHJIbl BBI30BAa M BO3BpaTa M3 MOAMPOTPaMM, KOMaHIbI paboOThl C daramu,

MpOo4Yruc KOMaH/bI.

Nwmeercs maATh OCHOBHBIX YPOBHEW KOJIOB. YpOBEHb 1 3amaercs TpEXOUTOBBIM
nosnem (outel 14, 13 u 12); ypoBeHp 2 — 6utoM 11 xojga KOMaHIbBl; YPOBEHb 3 —
4eThIpEXOUTOBBIM ToNIeM (OuThl 15, 10, 9, 8); ypoBeHb 4 — NBYXOMTOBBIM IOJIEM
(butet 7 u 6); ypoBeHb 5 — TpExOWTOBHIM mosieM (Outhl 2, 1, 0) — Bce OHM

MMpCaACTaBJICHBI HA PUCYHKC I.

15 14 1211 65 a
Ypozers] KOl N1 N2
G affr
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Yposemll | g | oggg | 4 00 Permcrp N
YVpoBeHR 2 Q00 1 w % FOII N -
Battr
15 14 12 11 10 87 0 Ilepexogno
YVpoBeHES 0 Q0o 0 oo CMenyerze DTHOCHTETEHOMY
8ApECy
CCC-yeIoEEe
Mepexoga
15 14 12 11 10 &7 65
Hzraermermie
Wpopered 0 Qo0 1] ooao KOOI tTaToE M
T.IL
15 14 12 11 10 a7 65 32 a
WposessS O aoo 0 ooao o 000 | KOO Paznoe

Pucynok 1 — IIsTb OCHOBHBIX YPOBHEH KOMAaH/

Jemmdpanuss BBIMOTHSAETCA IMOCIENIOBAaTEIbHO, HayWHAs C ypoBHS 1.
[Ipu3HakoMm mepexona ¢ OJHOTO YPOBHSI Ha APYTroW SIBISIETCS HyJIeBash KOMOWHAIWS

pa3psI0B B COOTBETCTBYIOIIEM MOJIE.



Komanasl ypoBHsi 1 — gaByxaapecHsie. B OonpmuHcTBE M3 HUX OuT 15
YKa3bIBAa€T, Ha KAaKyl0 I'paHUIly HAacTpoeH ajapec (cioBa uiau 8-OutoBoro Oaiita B
cioBe). MckirouenueM 1iist ypoBHs 1 aBisiercs komanga SOB, npennazHaueHHas 1Jis
opranusanuu nukioB. [Ipouenypa BEIOOPKH ONEPAaHIOB MPHU BBINOJIHEHUH KOMaH/bI
SOB otnuyaercs OT BBIOOPKM ONEPAHAOB BCEX OCTalbHBIX KOMaHJ YpOBHS 1.

dopMaT ABYyXaJIpECHBIX KOMaH/ PUBE/IECH HA PUCYHKE 2.

F.og onepaudd  Agpec HCToOYHMES Aapec NpUERIHMES
—

151413121110 9|8 [ 76543210

T Crnocot Mz POH Cnocod M POH
MNprzHak O pECcaL A AapeECcau A
NAETOE0N
OrepaLdA

PucyHnok 2 - @opMat AByXaJpecHbIX KOMaH/
B AaHHOM KYPCOBOM IIPOCKTC K IBYXaJAPCCHBIM KOMaHIaM OTHOCHTCS KOMadHIa
BIS.

Komanner ypoBHs 2.1 umerot popmat «mosiropa aapeca», HalpuMmep, KoMaHaa
JSR), T.e. mox axmpec mepBoro omnepanaa B ¢opmMare OTBOJAMUTCS BCEro TPU paspsiia
(mns 3aaHusl HOMEpa perucrTpa), a Juisl aJpeca BTOPOro ornepaHia BbIIEISAETCS, KaK

OOBIYHO, IIECTh pa3psaa0B. DopMaT 0THOAAPECHBIX KOMaH/I MPUBEJICH HA PUCYHKE 3.

Agpec nepenayu

Koa onepaunu = 004 . _ YNpasneHus N
15114113(12{11]1101 9|8 | 7| 6|54 32|10
= s S =
N2 POH ana sanucu I S;Oeccoajnm Ne POH

anpeca BO3Bpara

Pucynok 3 — @opMaTt KOMaH/ «IOJITOPaA aapeca»



Komanzapl ypoBHs 2.2 — oIHOaApECHBbIE KOMaHJbI apU(PMETHKO-TOTUYECKON

rpynmbl. @opMaT 0AHOAIPECHBIX KOMAH]] NPUBEACH HA PUCYHKE 4.

Fop onepaunn LAnopec OpHEMHHEA

161141312110 98 [ 766|413 |2|1]|0

Cnn:uecc-:u B Me POH
IlpusHar badToRoH gl :

CIIEpallHH

Pucynok 4 - @opmaT 01HOAAPECHBIX KOMAH/I

B JaHHOM KYPCOBOM IIPOCKTC K OJHOAAPCCHBIM KOMaHIAAM OTHOCATCA

koMmauasl ADC 1 MARK.

YpoBenb 3 — 310 15 KOMaHx ycnoBHOro mnepexoaa. Komannael mnepenauu
yIOpaBJIEHUS BBIIOJHAIOT YCIOBHBIE M O€3yCJIOBHBIE MEPEXO0Jbl (BETBIECHUE) IO

azapecy, coaepskamemMycst B koManje. dopmaTt KoMaH]| IOKa3aH Ha PUCYHKE 5.

Criew eHie

181413121198 (761543210

F.oo onepauiud

PucyHok S - @opmaTt KOMaH/ yCJI0BHOIO Iepexoaa

B nanHOM KypcoBOM mpoekTe K HUM OTHOCsATCA komanna BHI.

VYpoBeHb 4 — KOMaH/Ibl pabOTHI ¢ (pyraraMu U BO3BpaTa U3 MOANPOTpaMMbl. IDTU
KOMaH/Ibl TO3BOJIAIOT 3aBepuiaTh padOTy € MOANPOTPaMMON M BO3BpalaThCs K
OCHOBHOM MPOTrpaMMe, a TaKK€ IPOrpaMMHO U3MEHATh IPU3HAKN, YCTAHOBJICHHBIEC B

CCII (cnoBo cocTostHUS TIporieccopa). DopmaT KOMaH[ NOKa3aH Ha PUCYHKE O.



15 14113)12[11{10[ 9|8 (7| 6|5]4[3]|2(1

=

Koa onepauuu 00021

=ZNE 2

Yeranoeka s 0w 1

PucyHnok 6 - @opmat koMaHx padoTsl ¢ (Jiaramu

Pazpsinbl ¢ 0 mo 3 ynpaBisiOT yCTaHOBKOW COOTBETCTBYIOIIUX MPU3HAKOB, a

pa3psia 4 yka3bpIBaeT Ha 3HAUEHHE YCTaHABIMBAEMbIX PU3HAKOB.
B 1aHHOM KypCOBOM ITPOEKTE K 3TUM KOMaH1aM oTHocHuTcs komanaa CEV.
YpoBeHb 5 — KOMaH/ bl 0011IeTO HA3HAYCHMUSI.
B manHOM KypCOBOM IIPOEKTE K 3TUM KOMaHAaMm OTHOCUTCS komanaa WAIT.

OmynupyeMas DBM onepupyer HaJl JTaHHBIMU, MPEJCTABIEHHBIMU B (popmaTe
16-pa3psnnoro cnoBa (-32768 - 32767). JlaHHble paccMaTpUBAIOTCSA KakK IIEJIbIC
YKClia, CTapIiuid pas3psij 3HAKOBBIA, OTpPHUIATEIbHBIC YHCIIA MPEACTABISIOTCS B

JOITIOJIHUTCIBHOM KOJC.



1.2 CmocoOsbl agpecanuu

Anpecansi ofHOTO onepaHaa omnpeaensercs napod «Meron — Homep
peructpa». Kog Merona anpecanuu 3aHumaeTt B komanje 3 paspsaa. Homep perucrpa
3aHMMaeT Takxke 3 6uta. B JaHHOM KypcOBOM MPOEKTE paccMaTpHUBaloTCa 4 pexuma
azpecaluu: npsiMas aBTOMHKpeMeHTHast (2), uaaekcHas (6), mpsmas peructponas (1)

1 KOCBeHHas uHaekcHas (7).

[Ipsimast  aBTOWHKpeMEHTHas  afapecanus (peXuM 2, CHUMBOJHUYECKOE
ob6osnauenue (R)+). Permctp R comepxkur aapec omepanma, mociie 00pabOTKH
KOTOPOTO CojiepKuMoe peructpa R yBennuuBaetcst Ha 1, ecnu omnepana — OaiT, U Ha

2, €CJIA OTlepaH/I — CJIOBO. (puc.7).

PK | Homep POH
21,3
_/ FOH
Cnocob 1 2
anpecaumm 2

3 001802 ..AC.D

Anpec + Puc_10

onepaHna Mamarb

Puc.

001302 |  o10170

Pucynok 7 - Ilpamasi aBTOMHKpeMeHTHas aapecanus (pe:xxum 2)




Nunekcnas (pexum 6, cumBosmyeckoe o6Oo3Hauenne X(R)). Ampec
BBIUUCIISIETCSI Kak cyMMma cojepkumoro peructpa R ("6a3pl") u cioBa X,
cieayromiero 3a komaniou ("'cmenenusa" wim "unaekcHoro ciosa'"). Komanaa, Takum
o0Opa3oM, OyneT cocTosiTh U3 2 WM 3 CJOB, pa3MEUIEHHBIX B IMOCJEI0BATEIbHBIX

sUeKax maMsaTu (puc.8).

5 g Homep POH
6 |3
_/‘ POH
Cnocood
anpecaumm
3 001302
NamsaTb
CK
Komanna
CR CwmelleHune CK+2
+
) 010027
Anpec
onepaHn4a = 0113311 [ 000316

Onepann

Pucynok 8 — UnaexcHas aapecauus (pexum 6)
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KocBennas peructpoBas aznpecanus (pexum 1, cUMBOIMYECKOE 0003HAUYEHUE

(R) umu @R). Conepxxkumoe peructpa R siBisiercst anpecom ornepanaa (puc. 9).

PK /— Homep POH
1 |3
J POH
Cnocot
anpecaumm
3 001302
Anpec MNamaTte
onepaHdoa

1802 oigio

Onepann /

Pucynok 9 - KocBennasi perucrpoBasi aapecauus (pe:xxum 1)
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KocBennas wnaekcanus (pexum 7, cuMmBoindeckoe obozHauenme @WX(R)).
BhruncieHHOe Kak CyMMa CMEIEeHUsT 1 0a3bl YHCII0 MCIIONIB3YeTCs Kak ajpec aapeca

onepanna (puc.10).

i /—Homep POH
718
/ POH
Cnocob
anpecauumu
3 001302
MNamate
CK K
oMaHna
Cb CK+2
) 010027
Anpec
onepaHna 0113311 [ 070315
Anpec
onepaHna - 100022
OnepaHn

Pucynok 10 — KocBennasi unaekcHas agpecauus (pesxxum 7)
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2 Onucanue ajaropuTMa padoTbl NPoLEcCOPa NPH BHINOJIHCHUHU
3aJaHHbIX KOMaH/]

Pa3paboTky anropurma paboThl IpoIieccopa, SMYIHPYIONMIETO CUCTEMY KOMaH/T
MuUkpo-OBM PDP-11, HauHEM ¢ yCTaHOBIIEHUSI COOTBETCTBUSI MEXIY MPOrPAMMHO-
JIOCTYIHOU anmapaTypoi 6azoBoil u smynupyemort 9BM. Tak O9BM PDP-11 umeer
BOCEMb IPOrPAMMHO-JOCTYIIHBIX PerucTpoB obmiero HaznaueHusi (POHog), nBa u3

KOTOPBIX UMEIOT 11€JIEBOE Ha3HAYCHUE:
R6 - ykazaTens cTeka,
R7 - cueTunk KkomaHsm.

Mukponpoueccop K1804 mmeer 16 POHoB TOM € pa3psAIHOCTH, YTO H
PDP-11. PDP-11 umeer 16-pa3psanbiii peructp cocrosiusi npoueccopa (PCII),
torna kak K1804 umeer 8-paspsausiii PCII. Ha ocHoBanuu »Toii mHbOpManmu

YCTAaHOBUM CJICAYIOHICC COOTBCTCTBUC, IIPCACTABIICHHOC B Ta6J'II/II_[€ 1.

PDP-11 | K1804
R1 R1
R2 R2
R3 R3
R4 R4
RS R5
R6 R6
R7 R7
bP1 R10
bP2 R11
PCII R15

Tabmuma 1 — CootBerctBue peructpo PDP-11 u K1804

13



Ocranpabie peructpel BUC KM1804BC1 (R8-R14) Oymem mcmons30Bath s

XpaHEHHsI TPOMEKYTOUHBIX pe3ysNbTaroB. Tak, Hampumep, sl BPEMEHHOIO
XpaHEHUs MEepBOro omnepaHaa OyaeM Hcnolib3oBaTh peructp R10, a mis xpaneHus

BTOpOro — peructp R11.

Crucok u COACPKAHUC KOMaHI IIPHUBCICHLI B Ta6J'II/IH€ 2, IIpU 3TOM IIPHUHATBI

CJIEIyIOLIUE YCIOBHBIE 0003HAYEHUS:

() — conepkuMoe STYEHKU UITH PETUCTPA;

SIc — siuerKa — HCTOYHUK;

dst — siuelika — IPUEMHUK;

R — peructp obuiero HazHayeHUs;

SS, DD — agpeca sueek;

XX - cmerieHue (8 pa3psaoB);

<— — IICPECCHIIKA,

4\\1/ — 3aHCCCHHC B CTCK U U3BJICYCHHC N3 CTCKA.

@dnaru
Komanna Kon HanmenoBanue Conepxxanue
Z\|V
BIS(B) 5SSDD | Jloruueckoe "MJIN" (dst) « (src)V/(dst) +10
YcraHoBka
pa3psiioB
DEC(B) .053DD Brruuranue (dst) «— (dst) - 1 + |+
€ IMHUIIBI
BHI 1010XXX | VII, ecnmu 60abl11€e ZNVC=0 - -
MARK | 0064NN Boccranosnenue (YVC)«—(CK)+2N - | -
yC (CK)«<—(R5)
R3)—=(YO)T
SEV 000262 YcranoBka V YcranoBka paspsaa -1
NepenoTHEHUs
WAIT 000001 Oxunanue [Tpoueccop xAET - -
BHEIITHUX
IIpEepbIBAHUI

Tabnuia 2 — Onrcanue KoMaH I MpoIeccopa
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2.1 Komanaga DEC

Ha pucysnke 11 npencrasien anroputm BoinoiaHeHus: koMan sl DEC. Komanna
BBITIOJTHSICT OMepaluio BbhlUMTaHWE 1 u3 onepanga. Jlaiee mnpou3BoaAUTCS

dbopmupoBaHue (pyaroB v 3aUCh Pe3yJIbTATA.

OcTtanbHoe
1010011

BP2 = BP2 - 1

occn

3anuce
pesynbTaTa

( KoHey |

Pucynok 4 — Anroputm BbinosiHenust komanasl DEC

15



2.2 Komanga BHI

Ha pucynke 12 wu3o0paxkeH aiaroput™m BbloOdAHEHUs onepauuu BHI. Ora
KOMaH/1a OTHOCUTCS K ypOBHIO 3 U BbioaHseT cMmenieHne CK Ha Heo0xoaumoe 9ucio,

eciu Boipakenue Z \ C pasHo 0.

Hauano Komanga BHI

!

BP <- RDI

#

EP=2*(EP1 v

BP=2*(BP1 & 377) 177400)

*

1010 OcTanbHoe

Ck=CK+bBP

KoHey

'

Pucynok 12 — Anroput™m BoeinosiHeHus komanasi BHI



2.3 Komanga WAIT

Ha pucynke 13 wuzoOpakeH anroputMm BbimoiHeHus omeparuun WAIT. Ota
KOMaH/Ja OCTAHABIMBAET BBIIOJHEHUE KOMaHJ IPOLIECCOPOM U  OKHUIAET

BO3HUKHOBCHU:A IIPCPBIBAHUA.

OctanbHoe

000001

( KoHeln )

Pucynok 13 — Aaroputm BbinojiHeHusi onepauun WAIT.
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3 JINCTUHT MUKPOIIPOrpaMMbl

M9 M10 M11 M12 M13 M14 M15

M1 M2 M3 M4 M5 M6 M7 M8

100
101

Addr

10
11
12
13
14
15

120
120

21

24
120

10
11
12
21

26

50
65
120

22
23

32
120

24

25

60
120

26

27

14

16
16

32
33
34

14

14

200

14

14

37

14
14
14

14
14
14

16

17
16

1

35 177400

36
37
40
50

40
377
1570
1307
2770

1
1
1
1

60

65
100
101
102
103
104
105
107
110
114
115
116
117
120
121
122
123
124

2477

17

105
110
107
107

20

13
13
13
13

20

17
17
12

20

20

236
236
236
236

11

121

130

125
130
134
135
136
137
154
155
156
157
174
175
176
177
220
232

236
236
236
236
236
236
236
236
236
236
2335

17

1

236

30 13

12

236

16 17 17

1

250 177761
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16
16
17

17
16
16
12

16
16
16

251
252
253
254
255
330
331
332
333
340
500
501
502
503
510
511
512
513
514
515
516
517
1307
1317

16

13

102
236

17

16

340
340
340

14

17

101

12
20

16
16
17

20

13

30

232
101

12

16

101

12

16

101

12
13

16
17

30

232
232
232
500
232
232
232
232
510
340
340
340
340
340
340
340
340
340
330
340
340
340
340
340
250
114
134
154
220
3030

1327
1337
1347

1357

1367
1377
1570
1572
1573
1574

1575
1576
1577
1700
1771
1772
1773
1774

1775
1776
1777
2335

13 13

17

2477
2577

2677

2770

717

1

2771

220
220
220
220
220
174
3030

2772
2773

2774

2775

2776

2777

12

1

3030
3031

220
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4 IIpoTOKO0J OTJIAAKH

Breimonnsemast ImporpaMma IIpeACTaBJICHA B Ta6HI/IH€ 4, HCXOAHBIC HAHHBIC U

IIPEII0JIaraeMble pe3yiIbTaThl B TAOIHLE 5.

No
MueMoHHKa Kox KommenTapun
KOMaH/1bl

[IpoBepka pa3psa0B agpecaluu:

1 DEC dst(RO) .05320 | Onepang 1: KocBennas
ABTOJICKPEMEHTHAs aJipecalius

2 BHI 30 101030 | VII, ecim Gomabiie
[Iponieccop K AET BHEIIHUX

3 WAIT 000001
IIpEPBIBAaHUI

Tabnuna 3 — Tectupyroiasi mporpamma Jijist MOAEIUPOBaHUS

Peructp/Ilamsars | Jlo oneparuu | [locie
Omnepanus
onepanuu

R7 1000 1002
RO 1352 1354

! dst(R13) 100 77
R17 0 0
R7 1004 1046

2 R17 0 0
R7 1046 1050

3 FLG 0 2

Tabnuua 4 — [Ipeanonaraembie pe3yabTaThl BHITIOJHEHUS TECTUPYIOIICH MPOTpaMMBbl

20



Agpec cTapTa 01
AZpec OKOHYaHMA MOLeNUpoBaHUA : 0
Konn4yecTBO TakToB MoAenupoBaHua : 1000
Mowarosoe mogenuvpoBaHue
RO = 1352 Rl = 0 R2 = (%]
R6 = @ R7 = 1000 R10 = %]
R14 = 0 R15 = 0 R16 = %]
RDI = © RDO = 0 MAR = %]
YBC = 0 CT = @ DBU = %]
ST1 = Q0 ST2 = Q0 ST3 = (%]
C16 = @ OVR = 0 Z = %]
PRO = 0 PQ15= 0 PQO = %]
Addr ML M2 M3 M4 M5 M6 M7 M8
1 100 1 7 1 o 7 0 o
Agpec cnepywwein MUKpokoMaHapl :100 TAKT=
Re = 1352 Rl = 0 R2 = %]
R6 = © R7 = 1000 R10 = (%]
R14 = @ R15 = @ R16 = %]
RDI = © RDO = 0 MAR = %]
YBC = 0 CT = © DBU = 100
ST1 = 0 ST2 = 0 ST3 = %]
C16 = @ OVR = 0 Z = 1
PRO = 1 PQ15= 0 PQO = 1
Addr ML M2 M3 M4 M5 M6 M7 M8
100 0 1 7 12 7 7 0 o
Agpec cnegyiwwein MUKpOKOMaHAbl :2 TAKT=
R6 = 1352 Rl = 0 R2 = %]
R6 = © R7 = 1000 R10 = %]
R14 = @ R15 = @ R16 = (%]
RDI = @ RDO = @ MAR = (%]
YBC = 1000 CT = @ DBU = (%]
ST1 = 0 ST2 = 0 ST3 = 2
C16 = 0 OVR = 0 Z = %]
PRO = 1 PQ15= 0 PQO = 1
Addr ML M2 M3 M4 M5 M6 M7 M8
2 101 1 7 1 o 7 0 o
Agpec cnepywwein MUKpokoMaHasl :101 TAKT=
RO = 1352 Rl = @ R2 = (%]
R6 = © R7 = 1000 R10 = %]
R14 = 0 R15 = 0 R16 = %]
RDI = @ RDO = © MAR = 1000
YBC = 1000 CT = @ DBU = 101
ST1 = 0 ST2 = @ ST3 = (%]
C16 = @ OWR = 0 Z = %]
PRO = 1 PQ15= 0 PQO = 1
Addr M1L M2 M3 M4 M5 M6 M7 M8
101 0 1 7 12 o 7 0 o
Appec cnepywwein MUKpOKOMaHApl :3  TAKT=
RO = 1352 Rl = 0 R2 = 9]
R6 = © R7 = 1000 R10 = 9]
R14 = © R15 = @ R16 = 9]
RDI = @ RDO = @ MAR = 1000
YBC = 0 CT = @0 DBU = %]
ST1 = 0 ST2 = @ ST3 = 3
Cl16 = © OVR = 0 Z = 1
PRO = 1 PQ15= 0 PQO = 1

R3 = @ R4 =
R11 = @ R12 =
R17 = @ RQ =
BI = 0 zZI =
CMK = 2 RA =
PSW = @ FLG =
F15 = @ TST =

M9 M1e M11 M12 M13
2 © 1 o o

1
R3 = @ R4 =
R11 = @ R12 =
R17 = @ RQ =
BI = 0 ZI =
CMK = 101 RA =
PSW = @ FLG =
F15 = @ TST =

M9 M16 M11 M12 M13
3 e 1 o o
2

R3 = @ R4 =
R11 = @ R12 =
R17 = @ RQ =
BI = 0 ZI =
CMK = 3 RA =
PSW = @ FLG =
F15 = @ TST =

M9 M1 M11 M12 M13
3 (%] 1 o o

3
R3 = @ R4 =
R11 = @ R12 =
R17 = @ RQ =
BI = 0 zZI =
CMK = 102 RA =
PSW = @ FLG =
F15 = @ TST =

M9 M10 M11 M12 M13
7 (7] 1 4 (%]
4

R3 = @ R4 =
R11 = @ R12 =
R17 = @ RQ =
BI = 0 zZI =
CMK = 4 RA =
PSW = @ FLG =
F15 = @ TST =
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3
Anpec
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R6

R14 =
RDI =
YBC =

ST1
Ccie
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4
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R6

R14 =
RDI =
YBC =
ST1 =
Cl6 =

PRO
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Anpec
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R6

R14 =
RDI =
YBC =

ST1
Ccie
PRO

Addr
Anpec
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R6

R14 =
RDI =
YBC =

ST1
Ccie
PRO

Addr
Appec
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R6

R14 =

RDI

YBC =

ST1
Ccie
PRO

M1 M2 M3 M4 M5 M6
0 1 7 16 0 7
cliepynuwein MMKpokomaHapl :4

= 1352 R1 = @ R2
= @ R7 = 1000 R10 =
@ R15 = 0
5320 RDO = @ MAR =
@ CT = 0
= @ ST2 = 0
= @ OWR = 0 Z
= 1 PQ15= 0

M1 M2 M3 M4 M5 M6
2 1 7 16 7 7
cnefymwuein MUKpoKomaHmbl :5

= 1352 R1 = @ R2
= @ R7 = 1002 R10 =
@ R15 = ® R16 =
5320 RDO = ® MAR =
1002 CT = )
@ ST2 = 0
@ OWR = 0 Z
= @ PQ15= 1

M1 M2 M3 M4 M5 M6
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= 1352 Rl = @ R2
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21

Anpec
RO
R6

R14 =
RDI =
YBC =

ST1
Cie
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Addr
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R14 =
RDI =
YBC =
STl =
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PRO

Addr

1327

Anpec
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PRO

Addr
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Addr
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R14 =

RDI
YBC

STl =
Cl6 =

PRO

Addr

M™1 M2 M3 M4 M5 M6 M7 M8
50 1 7 1 o © o o
cnepywuwen MUKpokomaHabl :50 TAKT=

= 1352 Rl = @ R2 = 0
= @ R7 = 1002 R10 = 0
@ R15 = ®@ R16 = 0

5320 RDO = @ MAR = 1000

@ CT = @ DBU = 50

= @ ST2 = @ ST3 = 0
= @ OWR = 0 Z = 1
= 1 PQ15= @ PQO = 1

M™L M2 M3 M4 M5 M6 M7 M8
1307 1 7 6 © ©o o o
cnepywlein mMukpokomaHasl 1327 TAKT=

= 1352 R1 = @ R2 = 0
= @ R7 = 1002 R10 = 0
@ R15 = @ R16 = 0

5320 RDO = @ MAR = 1000
5320 CT = @ DBU = 1320

@ ST2 = @ ST3 = 0

@ OWR = 0 z = 0

= 1 PQ15= ® PQO = 1

M™L M2 M3 M4 M5 M6 M7 M8
500 1 7 17 © 7 © o0
cnepywein MMKpokomaHzael :500 TAKT=

= 1352 R1 = @ R2 = 0
= @ R7 = 1002 R10 = 0
@ R15 = ® R16 = 0

5320 RDO = @ MAR = 1000
1002 CT = @ DBU = 500

@ ST2 = @ ST3 = 0

@ OWR = 0 z = 0

= 1 PQ15= ® PQO = 1

ML M2 M3 M4 M5 M6 M7 M8
101 1 7 1 © 20 © o
cnepywwein MMKpokomaHAel :101 TAKT=

= 1352 R1 = @ R2 = 0
= @ R7 = 1002 R10 = 0
@ R15 = ® R16 = 0

= 5320 RDO = @ MAR = 1352
1352 CT = @ DBU = 101

22 ST2 = @ ST3 = 0

@ OWR = 0 z = 0

= 1 PQ15= ® PQO = 1

ML M2 M3 M4 M5 M6 M7 M8
0o 1 7 12 © 7 © 0
cnepywlein MUKpokomaHael :501 TAKT=

= 1352 R1 = @ R2 = 0
= @ R7 = 1002 R10 = 0
@ R15 = @ R16 = 0
= 5320 RDO = ® MAR = 1352
= 5320 CT = ® DBU = 0
@ ST2 = @ ST3 = 501
@ OWR = 0 z = 0
= 1 PQ15= @ PQO = 1

M™L M2 M3 M4 M5 M6 M7 M8
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R17
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PSW =
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1 2 0 2 %]
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1 4 © o o
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@ FLG
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P OOOOOO®

M11 M12 M13 M14 M15
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PR15=
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R13 =
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STo =
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PR15=
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5320
22
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5320
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501
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501
Appec

RO

R6

R14 =
RDI =
YBC =
STl =
Cl6 =
PRO =

Addr
502
Agpec
RO
R6

R14 =
RDI =
YBC =
STl =
Cle =

PRO

Addr
503
Anpec
RO
R6

R14 =

RDI
YBC
ST1
Cle
PRO

Addr
232
Anpec
RO
R6

R14 =

RDI
YBC
ST1
Cie
PRO

Addr
22

Anpec
RO
R6

R14 =
RDI =

YBC

STl =
Cle6 =
PRO =

Addr
65

0 1 7 16 © 12 © ©
cnepywlein MUKpokomaHzapl :502 TAKT=
= 1352 Rl = 0 R2 = 0
= @ R7 = 1002 R10 = 0

@ R15 = 0 R16 = 0

100 RDO = @ MAR = 1352

5320 CT = 0 DBU = 0

0 ST2 = @0 ST3 = 501

0 OVR = 0 Z = 0

= 1 PQ15= 0 PQo = 1
M1 M2 M3 M4 M5 M6 M7 M8

2 1 7 16 20 20 © ©
cnepywlein MUKpokomaHapl :503 TAKT=
= 1354 Rl = 0 R2 = %]
= @ R7 = 1002 R10 = 0

0 R15 = 0 R1l6 = 0

100 RDO = @ MAR = 1352

1354 CT = @ DBU = 2

0 ST2 = @ ST3 = 501

@0 OVR = 0 Z = 0

= 0 PQ15= 1 PQO = 0
M1 M2 M3 M4 M5 M6 M7 M8
232 1 7 17 306 13 © ©
cnepywein MUKpokomaHapl 232  TAKT=
= 1354 Rl = 0 R2 = %]
= @ R7 = 1002 R10 = %]
@ R15 = @ R16 = 0

= 100 RDO = 0 MAR = 1352
= 0o CT = @ DBU = 232
= 0 ST2 = 0 ST3 = 501
= @0 OVR = 0 Z = 0
= 0 PQ15= 1 PQO = 0
M1 M2 M3 M4 M5 M6 M7 M8

0o 1 7 12 30 13 © ©
cnepywein MUKpokomaHael :22  TAKT=
= 1354 Rl = 0 R2 = 0
= @ R7 = 1002 R10 = %]

@ R15 = 0 R16 = 0
= 100 RDO = @ MAR = 1352
= 0 CT = © DBU = 0
= 0 ST2 = 501 ST3 = 22
= 0 OVR = 0 7 = 0
= 0 PQ15= 1 PQO = 0

M1 M2 M3 M4 M5 M6 M7 M8

65 1 7 1 © © ©o o
cnepywwein MUKpokomaHapl :65 TAKT=
= 1354 Rl = 0 R2 = 9]
= @ R7 = 1002 R10 = 0

@ R15 = @ R16 = 0

100 RDO = © MAR = 1352

= 5320 CT = @ DBU = 65
0 ST2 = @ ST3 = 501

@ OVWR = 0 z = 0

= 1 PQ15= 0 PQo = 1
M1 M2 M3 M4 M5 M6 M7 M8
2477 1 7 6 0 0 (9] (%]

7 © © 4 © 3 @
15
R3 = @ R4 = 0
R11 = @ R12 = 0
R17 = @ RQ 5320
BI = 100 ZI = 0
CMK = 503 RA = 0
PSW = @ FLG = 0
F15 = @ TST = 1
M9 M10 M1l M12 M13 M14 M15
5 © 3 2 o 0o @
16
R3 = @ R4 = 0
R11 = @ R12 = 0
R17 = ® RQ = 5320
BI 100 ZI = 0
CMK = 504 RA = 2
PSW = @ FLG = 0
F15 = @ TST = 1
M9 M1@ M1l M12 M13 M14 M15
7 © 2 © o 3 @
17
R3 = @ R4 = 0
R11 = @ R12 = 0
R17 = @ RQ = 5320
BI 100 ZI = 0
CMK = 233 RA = 232
PSW = @ FLG = 0
F15 = @ TST = 1
M9 M1@ M1l M12 M13 M14 M15
7 © 2 © o 3 @
18
R3 = @ R4 = )
R11 = @ R12 = 0
R17 = ® RQ = 5320
BI = 100 ZI = )
CMK = 23 RA = )
PSW = @ FLG = 0
F15 = @ TST = 1
M9 M1@ M1l M12 M13 M14 M15
2 0 1 o o o o
19
R3 = @ R4 = )
R11 = @ R12 = )
R17 = ® RQ = 5320
BI = 100 ZI = 0
CMK = 66 RA = 65
PSW = @ FLG = )
F15 = @ TST = 1

M9 M10 M11 M12 M13 M14 M15

7 0

24

1 © © o
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STo =
o =
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DBC
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o =
PR15
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100
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100
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Appec
RO
R6

R14 =
RDI =
YBC =
STl =
Cle =
PRO =

Addr

2777

Anpec
RO
R6

R14 =

RDI
YBC
ST1
Cle
PRO

Addr
176
Anpec
RO
R6

R14 =
RDI =

YBC

ST1 =
Cl6 =
PRO =

Addr

2335

Anpec
RO
R6

R14 =

RDI

YBC =
STl =
Cl6 =

PRO

Addr

cnepywuein MUKpokomaHael :2777 TAKT=

= 1354
= 0
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R1 =
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RDO
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PQ15
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R16
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ST3 =

z
PQO

M1 M2 M3 M4 M5 Me
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R2

R10
R16
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DBU =
ST3 =

z

174 1 7 2
cnepywwen MUKpokomaHgel :176
= 1354 Rl = 0
= @ R7 = 1002
©@ R15 = 0
= 100 RDO = 0
= 100 CT = 0
= 0 ST2 = 0
= @ OWR = 0
= 1 PQ15= 0

PQO

M1 M2 M3 M4 M5 M6

2335 1 7 17 7 © o0 3
cnepywuein MUkKpokomaHgel :2335 TAKT=
= 1354 R1 = 0 R2 = @ R3
= @ R7 = 1002 R10 = 0 R11
@ R15 = @ R1l6 = 0 R17
100 RDO = © MAR = 1352 BI
= 1002 CT = © DBU = 2335 CMK
0 ST2 = @ ST3 = 501 PSW
©@ OWR = 0 z = @ F15
= 1 PQ15= 0 PQO = 1

M1 M2 M3 M4 M5 M6
7 17 13 13
ciegywwein MMKpoKomMaHapl :250

250 1
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0
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Addr
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YBC =
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PRO

Addr
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R14 =

RDI

YBC =
ST1 =
Cl6 =

PRO

Addr
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Anpec
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= 1354 R1 = @ R2

= @ R7 = 1002 R10
@ R15 = 0

= 100 RDO = ® MAR

= 1 CT = 0

= @ ST2 = 0

= @ OWR = 0 Z

= @ PQ15= 1

M1 M2 M3 M4 M5 M6
16 1 7 16 16 16

PQO _
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DBU =
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M7
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cnepywuein MUKpokomaHael 253  TAKT=

= 1354 R1 = @ R2

= @ R7 = 1002 R10
@ R15 = @ R16

= 100 RDO = ® MAR
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= @ ST2 = 0

= @ OWR = 0 Z

= @ PQ15= 1 PQo

M1 M2 M3 M4 M5 M6
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DBU =
ST3 =
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KoHTpo/bHBIH POCYET

[IpoBepuMm mpaBuiIbHOCTH paboThl  komauHael DEC. JlanHas komaHIa

OCYIIIECTBIISET BEIUNTAHUEC EMHUIIBI.
Ha 5 Takte BungHo, uto B PK Ob11 3anucan kox onepanuu DEC (5320).
Ha 17 Takre Bugno, uro B BP2(R13) 611 3anmican onepan (100).

Ha 23 takte BbmmosHsercs onepauuss DEC, comepxumoe s4yelku ObLIO

yMenbIreHo (100g - 13 = 77g). JlaHHBIN OTBET COBMAJI C PYYHBIM IMPOCUYETOM.

[IpoBepum mnpaBwibHOCTH paboThl koMaHael BHI. JlanHas komannma
ocylecTBisieT ycnoBHbIM nepexon, ecnu Z V C = 0. Kox xomannst BHI 101030,
cmemenue (30) ykazaHo B CJIOBax, €CJI MepeBecTd B OaitTel moyuutes 30 * 2 = 60s.
CK (R7) no BbinmonHeHust komau bl paBeH 1002, mociie BBINMOIHEHUSI OH OyAeT paBeH

1002 + 25 + 60g = 1064s.
Ha 42 Takre Bugno, uro B PK 3anucancs kox oneparuu BHI (101030).
Ha 52 Ttakte Bugno, uto B (R14) Haxonurcs cmenienue B 0aittax (40).
Ha 56 takte npoBepsiercs dar Z.
Ha 57 Takte npoBepsiercs daar C.

Ha 58 Takte BmImonHsAETCS yclnoBHBIM mepexoin, k coaepxumomy CK (R7)

npubasisercs coaepkumoe (R14).
R7 =10045 + 603 = 10643. [lanHOE 3HAYEHHUE COBMAJIO C PYyYHBIM PACUETOM.

[IpoBepuMm mnpaBuabHOCTH paboThl koMaHasl WAIT. Jlannas komaHza

OCTAHABJIMBAET 0OPAOOTUMK KOMAH/I 10 MOSIBJICHUS! BHELITHETO MTPEPHIBAHMUS.
Ha 60 takte BuaHo, uro B PK 3anucancs kon onepauun WAIT (1).

Ha 77 Ttakre BuOHO, mporpamma BXOJIWT B LMKJ, OXHUIAKOIIUN BHEIIHEE

npepbIBaHuE.

Ha 83 takte, ycranoBum 2 6uT peructpa FLG oTBeuaromuii 3a BOSHUKHOBEHHE

MpEephIBaHMUS, TTOCJIE YEero KOMaH Ikl Hauaiiu o0pabaThIBaThCs JAJIbIIIE.

JIaHHBIN aITOPUTM COBMAJ C MPEIOIaraéMbIM pe3yabTaTOM PabOTHI.
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3aKJII04YeHue

[lempt0 KypcOBOTO MPOEKTUPOBAHUS SBISLUIOCH pa3padboTKa Tporeccopa
YHUBEPCAIIBHOMN OBM. IIpoueccop paspabaTtbiBajiCs Ha OCHOBE
mMukpormnpoueccopuoro komrmiekra K1804. B kauectBe cucrtembl komaHj Oblia
HCIIOJIb30BaHa cucTeMa KoMaH MUkpo-OBM PDP-11. To ecTs Obl10 MPOU3BEACHO

AIMYJIMPOBAHUE ITOW CUCTEMBI KOMaHJ Ha pa3padaThIBAEMOM MHKPOIIPOIIECCOPE.

Pa3paboTka BkiIodanma B ceOsl HM3y4EHUE COCTaBa IMPOTrPAMMHO-AOCTYIHBIX
PErUCTPOB peaau3yeMoro mpoieccopa, GopmaTsl U coliepKaHUE 3aJlaHHOr0 Habopa
KOMaH/l, OCOOEHHOCTH ajJpecalr K namsaTu. beuia m3yyeHa apxutektypa 0a30BOM
Mukpo-OBM na BUC cepun K1804, Ha koTOpo# sMynupyeTcsl 3alaHHasi CUCTEMa
KoMaHJ, npuHiunbel padbotel BUC. beim paspaboran anroputM BBITOJHEHUS
omeparuii B mpoiieccope. Ilo pa3paboTaHHON cxeMe aaropuTMa MNPOU3BOAMIOCH
COCTaBJICHHE JHarpaMM MHKPONPOTPAMMHOM JIOTMKH, TOKa3bIBAIOIINUX, Kak
KOHKPETHO ONMCAHHBIE MOCJIEI0BATEIbHOCTH MUKPOONIEPALINIA PEAIU3YIOTCS B CPENIEC

0a30B0i1 MuUKpo-OBM.
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