MporpammHbiit amynatop SLUBM M-20
(nepBoe nokoneHue cosetckmux IUBM).
Onucanne popmatos pannos A4na ycTpomcTs BBOAa-BbiBOAA.

AsTtop:
Omutpuit Buktoposuu CredpaHkos

Bepcua 0: 29 Honb6pa 2014 roga.
Bepcusa 4: 27 pespana 2015 ropa.

1. BBegeHue

JaHHOe pyKOBOACTBO COAEPKUT onncaHne popmartos ¢aiiioB AN1A YCTPONCTB BBOAA-BbIBOAA
amynatopa 3UBM M-20.

O6wume ceegeHma no M-20 moryT HallAeHbl B IMTepaType, CMCOK KOTOPOM NpuBeaeH B obLLem
onucaHuu npoekTta no M-20.

2. CornaweHuna 06 umeHax ¢annos

[na ypobctea n eaMHO06pPasna peKomeHAyeTCs UCNOIb30BaTh CeayoWwme paclnpeHmn
daiinos:

.simh unu .ini - KoHpUrypaymoHHbi daitn amynatopa SIMH (TekctoBoit dopmar)
.m20 - KomaHAbl 1 AaHHble M-20 ans 3arpy3kun 8 MO3Y ¢ ganbHENLLNMM UCNIONHEHNEM
(B HEKOTOPOM CMbICNE @HANIOT MHKEHEPHOrO Ny bTa)

.cdr - ¢ain BBOAa c nepdpoKapT (TekcToBoM popmar)

.cdp - daiin BbiBoAa Ha nepdoKapTbl (TekcToBolM hopmar)

.drum nau .drm — 06pa3 Mb (6uHapHbIN dopmar)

.mt - 06pa3 M/l (buHapHbIN popmar)

st - dain nevatu (Tekcroson popmar)

.a20 — daiin aBToKoza M-20 (TekcToBoi popmar)



3. ®opmar ¢Paina amynaropa SIMH (.simh uau .ini)

daiin nmeeT TEKCTOBON Ppopmar.
MonHoe onncaHue AaHHOro GopmaTa MOXKHO HaTU B COOTBETCTBYHOLLLEM pyKoBoacTee SIMH.

Huske npuBoaATCA NPUMepbl Hanboee YacTo UCMOJIb3YEMbIX AUPEKTUB.
Bce uncna gatotca B BOCcbMepuUyHOM dpopmare.

; 3arpysuTb Kog u gaHHble 13 daiina
load test_0017.m20

; Jamn namaTtn B AnMana3oHe yKasaHHbIX afpecos
ex 100-105

; AM3accembnmpoBaTb B ANana3oHe yKa3aHHbIX apecos
ex -m 100-105

; 3anycK 3arpyXeHHoM nporpaMmmbl
; (a4pec 3anycka Ao/KeH ObITb YKasaH B daline uam 3afaeTca BpyyHyto)
run

; HayanbHasn 3arpyska c Y (ureHne nepdoKapT)
boot cdr

; BblBECTU cOoCcTOAHME Tpurrepa w
ex tsw

; U3meHunTb cocToAHMe nepemeHHoM
de BCDPRINT 1

; 3aBepwunTb paboTy ¢ amynaTopom
quit

; YCTaHOBUTb 3HaYeHMe napameTpa

; (3mecb BkAtouNTb oThaaky ana LMY n MB 1 BbiBECTU OT/1IaA04HbIE cO0bLeHNs B daitn)
set console debug=test_0101_debug.txt

set cpu debug

set drum debug

; BbI3BaTb BHELLHIO KOMaHAy
I del test_0102_debug.txt



; CoeaMHNTb (Ha3HaYUTb UK accouumMpoBaThb ) palin c ycTpPoiCcTBOM
att drumO test_0102.drum0

; BbiBECTM COODBLLLEHME HA KOHCO/b
echo Start

; BbIBECTU TEKYLLLEE COCTOAHNE OYepenen 1 3aTpaveHHbIX TaKTOB
show queue
show time

; CTPOKa KommeHTapua
; This is comment

4. dopmar daiina 3arpysku un ucnonHeHma ana M-20 (.m20)

daiin nmeeT TeKCTOBOM popmar.

Bce uncna gatotcsa B BocbMepuyHom popmate (ec/i He OroBOPEHO UHOE).
CTpOKM KOMMEHTapPUEB HaunHatloTca ¢ cumBona “;”.

MycTble CTPOKM UTHOPUPYIOTCA.

dopmat nameHeHuMn Tekyulero agpeca: “:AAAA”
Mpumep.

:0521

:1030

:0001

dopmar ycTaHOBKM HaYyabHOTO aapeca ucnosHeHua: “@AAAA”
Mpumep.
@0100 ; CrapTr

dopmar BBOAa 45-pa3pagHoro Koga naum yncna: “0 00 000 000 000"
Mpumep.
0 50 4040 0005 0177

dopmart BBOAA AecATUYHOro Yncna: “=decimal-number”
Mpumepbl.

=1

=1



=10
=1958
=1.5E+30

dopmart BBOAA ABOUYHO-AECATUYHOrO Yncna: “# binary-coded-decimal-number”.
Kaxkpaa undpa — ato umdpa ABOMUYHO-AecATUYHOrO Yncaa ot 0 o 9 (rpynna B 4 6uTa)
MepBoe uncno cogepuT B paspsaae 0 3HaK nopAagKa (3KCNoHeHTbI), B pa3paae 1 3Hak umcna
(maHTHMCChI), B paspase 2 npusHaK yncna.

Cnepytolee 4Mcno — 3To 3KCNoHeHTa 6e3 3HaKa (6e3HaKoBbIM NOPAAOK YMCAa),
Be/n4nHa B npegenax ot 0 go 19.

Cnepytouime yncna — a1o rpynna maHTuccsl (9 umndp).

MNpumepsbl.

#002 256 000 000 ;25.6

#1 03 300 000 000 ; 0.0003

#201590000000 ;-5.9

#3 01500000000 ;-0.05

#2 00500000000 ;-0.5

dopmart BBOAA ABOUYHO-AecATUYHOro umcna: “[+|-1[+]-] [+]|-]lexp mantissa”.

MepBblt CUMBO — MPU3HAK YMCaa («+» - HET NPU3HAKa, «-» - €CTb NPU3HAK)

BTopoi cMmBO/T — 3HaK UnCna («+» - MONIOKUTE/IBHOE YUCNO, «-» - OTPULLATENIbHOE YMCAO)
TpeTunit cMMBOA C NOCAEAYHOLMM YUCIOM — 3TO SKCMOHEHTA CO 3HAKOM (NopPsAA0K YMcna),
BennymHa B npegenax ot 0 go 19.

Cnepytoume yncna — 31o rpynna maHtuccol (9 undp).

Kaxkaaa undpa — ato umdpa ABOMUYHO-AecATUYHOro Yncaa ot 0 ao 9 (rpynna B 4 6uTa)
Mpumepsbl.

-+ +00 500 000 000

---03 100 000 000

++ +00 314 159 265

++ +00 100 000 000

++ +00 200 000 000

++ +00 300 000 000

++ +01 100 000 000

+- +01 100 000 000

+-+11 124 381413 ;-12438141361,326

++-03 462 318497 ;0.00046231849671

+-+02 147 121899 ;-14,712189915



5. dopmar ¢daina sBoaa c nepdpokaprt (.cdr)

YcTponcTBo npucoeanHsaeTca K dainy komaHaoi attach.
Mpumep.
att -r cdr test_0060.cdr

®aiin onpeaeneH Kak ycTpoicTBO € NOCNe[0BaTeIbHbIM SOCTYMNOM.
daiin nmeeT TEKCTOBON Ppopmar.
Bce uncna gatoTtcA B BOCbMepU4HOM popmaTe (ecnm He OroBOPEHO MHOeE).

CTPOKM KOMMEHTApMEB HAYMHAOTCA C CUMBONA ;).
MycTble CTPOKM UTHOPUPYHOTCA.

OcTanbHble CTPOKM AONKHbI UMETb ceayowmnii Gopmar:
<OCHOBHOW MapKep><npoben><uncno><npoben><scnom.mapkep>

PaclwmndpoBKa 3HaYEHUN MapPKepPOB:

0=0, B=0 (HeBepHaa KOMbUHaUUA)

0=1, B=0 (umcnosom Koa)

0=0, B=1 (agpecHblit Koa)

0=1, B=1 (3aBeplueHne BBOAA C KOHTPOJIbHON CYMMOIA)

YncnoBoii Koa BBOAUTCA B BOCbMEPMYHOM BUAE UM B AECATUYHOM BUAE
(cm. onncaHmne popmara 3arpyskm ana M-20).

AZpecHblii Koa BBOAUTCA B BOCbMEPMYHOM BUAe (Ha mecTe agpeca 1).
KoHTpo/sbHas cymma BBOAMTCSA B BOCbMEPUYHOM BUAE.

Mpumep 1.

; Sample data for M-20 card reader

; Format of data

; MaddrVM  M=0,VM=1, addr=45-bit word, but only address 1 is using
; Mcode VM M=1,VM=0, code=45-bit word
; Msum VM M=1,VM=1, sum=45-bit word
; data at 0020

0 0000020 0000 0000 1

1 1024000 0000 0000 O

1 123456707654321 O

1 114 6000 0000 0000 O

1 077 0000 0000 0000 O

; chksum



1 000 0000 0000 0000
; end of data

Mpumep 2.

; data at 0020

0 0000020 0000 0000
1 102 4000 0000 0000
1 102 4000 0000 0000
1 103 4000 0000 0000
1 0000000 0000 0000

; real checksum at 0040

.
’

; data at 0041

0 0000041 0000 0000
1 1000000 0000 0000
1 1000000 0000 0000
1 1000000 0000 0000
1 1000000 0000 0000

; code at 0050

0 000 0050 0000 0000
1 001 0020 0021 0030
1 0210020 0021 0031
1 041 0020 0021 0032
1 0610020 0021 0033
1 077 0000 0000 0000

; code at 0060

0 00 0060 0000 0000
=10

=1 0

=2 0

=3 0

e N N = I

; code at 0070
0 000 0070 0000 0000

1

1
0
0
0
0

O O O O

O O O OO R

1

1 +++01 500 000 000 O

1 +--02 100000000 O



-++01 314159 265 0
-+ +01 100 000 000 O
-++01 200 000 000 O
-+ +01 300 000 000 O

[ O = N =Y

; chksum

1 551423101040147 1
;1 000 0000 0000 0000 1
;1 153423101040147 1

; end of data

6. Popmar daiina BbiBoga Ha nepdpoKapTbl (.cdp)

YcTponcTBo npucoegmHnaeTca K Gpainy komaHgoi attach.
MNpumep.
att cdp test_0111.cdp

dain onpeaeneH Kak yCTPOMUCTBO € NOCNeA0BaTe/IbHbIM AOCTYNOM.

daiin nmeeT TEKCTOBOM Ppopmar.

Bce uncna gatotca B BocbmepuyHOM dopmaTe (ecim He OroBOPEHO UHoe).

Mo ymonyaHuto nepdpopaumns B BOCbMePUYHOM BUAE.

Mo komaHae “de BCDPRINT 1” ocywectensetcs nepdopauma B 4ECATUMHOM BUAE
(ABOYHO-pECATUYHOE NpeacTaBaeHMe).

Mpumep 1 (gBOMUHO-AecATUYHAA nepdopauma us CN 013).
; common codes section
1111111111111110
100022 222222222 0
111133 3333333330
100004 4444444440
111115 555555555 0

1 00026 666666666 0
111137 777777777 0

1 00008 888888888 0
111119 999999999 0

1 00000 000000000 0



11113 0

11113 0

101010 123456789 0
110101 23456789 0
101012 345678900
110103 45678901 0
101014 56789 0120
1101056789 0123 0
101016 789 012340
110107 890123450
1010189 0123456 0
110109 01234567 0

; end-of-input marker and checksum
110003 9871

Mpumep 2 (BocbmepuuHaa nepdopauyma us CMNn 0013).
; common codes section

1 72104210421 0421
1 04210421042 1042
1 7631463 1463 1463
1 0042104 2104 2104
1 7 25 2525 2525 2525
1 046 3146 3146 3146
1 767 3567 3567 3567
1 01042104210 4210
1 73146314631 4631
1 0000000 0000 0000
177777777777 7777
177777777777 7777
1 2200443 2126 3611
1 5011064 2547 4237
1 2221505 31704760
1 5032126 3611 7401
1 2242547 4237 0022
1 50531704760 0443
1 22636117401 1064
1 507 4237 0022 1505
1 23047600443 2126
1 5117401 1064 2547

O 0O 0000000000000 O0OO0ODOO O oo



; end-of-input marker and checksum
1 403 775562724607 1

7. dopmart Ppaitna neuyatu (.Ist)

YcTponcTBo npucoegmHnaeTca K Gpainy komaHgoi attach.
Mpumep.
att Ipt sample_0004.Ist

dain onpeaeneH Kak yCTPOMUCTBO € NOC/eA0BaTE/IbHbIM AOCTYNOM.

daiin nmeeT TEKCTOBOM popmar.

Bce uncna pgatotca B BocbmepuyHOM dopmaTe (ecnm He OroBOPEHO UHoe).

Mo ymon4YaHUIo neyatb B AeCATUYHOM BUAE (4BONYHO-AECATUYHOM).

Mo komaHae “set Ipt OCTHELPFMT” neyaTtb B BOCbMePUYHOM BUAE.

Mo komaHae “de LPTWIDTH 1” meHseTcAa KOANMYecTBO YMCen npu BbiBOAE OAHOMN CTPOKM.
Mo komaHae “ex DPTYPE 1” BbibMpaeTcs oAnH U3 BapMaHTOB A/1A AeCATUYHOM MeyaTu.

Mpumep 1 (aecaTnuHan neyatb 6e3 + u -).
00001187500000
00001180000000
01000100000000
01002205000000
00002924000000
00000000000000

Mpumep 2 (gecaTMyHanA neyaTnb).
--11 111111111
+++22 222222222
---33 333333333
+++04 444444444

Mpumep 3 (BocbmepuuyHan neyarb).
101400000000000



101400000000000
102400000000000

8. dopmar ¢aiina obpasa Mb (.drum nam .drm)

YcTponcTBo npucoeamnHaeTca K dainy komaHaoi attach.
MNpumep.

att drumO test_0102.drum0

att druml test_0102.drum1l

dain nmeet ABoMYHbIN dopmaT (bBUHaPHbLIN popmaT) U cocTOUT M3 45-TK pa3pALHbIX KOAOB.
[na ynpoweHna paboTbl KaxAabli Kog XpaHUTCA B BUAE 64-paspagHoro cnosa (8 6anT).

®ainn onpeaeneH Kak yCTpOMCTBO € MPOU3BOJIbHbIM AOCTYNOM.

MB MOXHO TPAKTOBATb KaK BHeLLHIO NnamATb 13 4096 Koaos..

Mpu 3anucn 4096 KoA0B (HYKHO OTKAOYATb KOHTPOJIBHOE CYMMUPOBAHMNE) UM MUCATb TONIbKO
4095 Kopg,0B C BKAOYEHHBIM KOHTPO/IbHbIM CyMMUpPOBaHWeMm (averika O umeeT Bcerga 3HavyeHue
0, NO3TOMY e€e COAEPHKMMOE MOMKHO HE MUCATb U HE CYNTBLIBATD).

IMyNATOP YCTPOMCTBA aBTOMATMYECKM NPONYCKaeT YTeHne/3anucb no agpecy 0, T.e.
3bdeKTUBHO peannsya yteHne/3anmcb rpynnsl ganHon 1-4095 kogos (3Ty onuuio
AUTO_SKIP_ZERO_ADDRESS MOHO OTKNHOYUTD).

9. dopmar ¢Paiina obpasza M/1 (.mt)

YcTponcTBo npucoeanHsaeTca K dainy komaHaoi attach.
Mpumep.

att mtO test_0091.mt0

att mtl test_0091.mtl

dain nmeet ABonYHbIN dopmaT (bUHapPHbLIN popmaT) U cocTOUT M3 45-TK pa3pALHbIX KOA4OB.
Ons ynpouweHusa paboTbl KaXKabl KO4 XpaHUTCA B BUAE 64-pa3psagHoro cnosa (8 6aiT).
daiin onpegeneH Kak ycTPOMCTBO C NPOU3BO/IbHbIM AOCTYMNOM.

Mpn dopmatnposaHnn MJ1 ncnonblyetca cnegyowmin Gopmat 414 Pa3MeTKM 30H:



8-6ailT — HOMep M pasmep 30HbI

(HWKHKME 4-Tn baiiTa — 3TO HoMep, cTaplune 4-Tn baiTa — 3TO pa3Mmep 30Hbl B KoAax)

[anee cneaytoT 4ncno Kogos B 30He (T.K. N*8 6aliT)

3aTem pe3epBHbIN Kog ANA KOHTPOJIbHOM CyMMbl Bcel rpynnbl (1*8 6aiiT).

UToro pasmep 30HbI B Kogax: 1+N+1.

NToro pasamep 30HbI B 6artax: (1+N+1)*8.

MaKcrMmanbHbI padmep 30Hbl paBeH 4095 Kogam, a KOHTPO/IbHAA CyMMa AN1A 30Hbl byaeT
3anucaHa B 4096 Koae (pe3epBHOM Koage).

MpocmoTp NeHTbI BCErAa HAYMHAETCS C HaYana NeHTbl HE3aBMCMMO OT BUAA onepaunn (4teHume
WNW 3anucb). Paspag pesepca NeHTbl 3HAYEHUA HE UMEET.

Pa3meTKa NIeHTbl HAYMHAETCA C TeKywen nosnumun. Ecam gaiina HeT, TO HavaNbHasA NO3ULUA
paBHa 0 U Aanee MOXKHO pa3MeyaTb C Pa3HbIMU HOMEpPaMK 1 pazmepamm Ansa 304 MJ1.
IMyNATOP YCTPOMCTBA aBTOMATMYECKM NPONYyCKaeT YTeHne/3anucb no agpecy 0, T.e.
3bdeKTUBHO peannsya yteHne/3anuce rpynnsl ganHon 1-4095 kogos (3Ty onuuio
AUTO_SKIP_ZERO_ADDRESS MOXHO OTKAOUYUTD).

10. ®opmart ¢aitna asTokopga (.a20)

dopmat panna onncaH B pykosoacTee no asTokogy M-20.



