UltraLogik. Pyxosoocmeo nonvzosamens. Knuea 1.

20 sA3bix uHcTpykuui IL (Instuctions List)

20.1 BeedeHue

[Mporpamma Ha s3bike IL mpeacraBnsieT coOOW CHUCOK KOMAaHJ M TpEAHA3HAueHaA st
CO371aHUsI HEOOJIBIIINX TI0 Pa3Mepy BHICOKOI(PGHEKTUBHBIX MPOIICTY].

[Iporpamma nomKHA HaYMHATHCS C KIIIOYEBOTO cioBa Pr ogr amszsa KOTOpbIM CIENYyEeT UM
NpOrpaMMBbl, U 3aKaHYMBAThLCSI KIIFOUeBBbIM ciioBoM End_Pr ogr am

briok oOBsBIICHHS TUTIOB JaHHBIX MOXKET HAYMHATHCA C KITtoUeBbIX cioB Var , Var | nput ,
VAR _Qut put, VAR I n_Qut wu3akaHuuBaThCs KIHO4YEBbIM ciioBoM End Var.

Kaxxnas xomanaa noipKHA HAdaTbCs C HOBOM CTPOKH, M MOXKET COJEp>KaTh OMepaTop ¢
JIOTIOTHUTEIHHBIMU MOIU(DUKATOPAMH.

Komannp! Bcera kacaroTces TOIbKO TeKyliero pesyiabrara (peructp IL). OnepaTop ykaspiBaer
oTIepaIfio, KOTopast JOJKHA ObITh CIIeIaHa MEXTy TEKYIITUM Pe3yIbTaTOM U OMIEPAH]IOM.
Pe3ynbrar onepanuu cCHOBa COXpaHseTCsl B TEKYIIEM pe3yJbTare.

Komanne MoxeT npeniecTBoBaTh METKa ¢ ABOETOUMEM (). MEeTKU TOJKHBI COOTBETCTBOBATh
CJIETYIOIIUM IIPaBUJIaM:

- JUIMHA HE MOJKET MPEBBINIATH 16 CUMBOJIOB;
- IEPBBIM CHUMBOJIOM JIOJDKHA OBITh OYKBa JIATHHCKOTO ayi(paBUTa;
- lajyiee MOTYT CIIeI0BaTh OYKBBI, UG PHI WIIM CUMBOIIBI TOAYEPKUBAHUS.

WMsi MeTKu MOXET MCTIO0Ib30BaThC OJUH pa3 B IporpaMMe. MeTka MOXKeT UMETh TaKoe JKe
UMs1, KaK epeMeHHasl.

KomMmenTapuii 1omkeH ObITh MOCIETHUM 3JIEMEHTOM CTPOKH. MexX1y KOMaHAaMU MOTYT ObITh
BCTAaBJICHBI TyCThIE CTPOKHU.
[Tpumepsl osel KOMaH bl
Mertka Omneparop Onepanp KommenTapuii
Start: LD [IX1 (* npoeepurs kHOmky Start *)
ANDN MX5 (* xomaHma He 3ampemeHa *)
ST QX2 (* start notor *)

20.2 Onepamopbl, MOOUUKamopbI U ornepaHoObI
B cunTtakcuce s3pika IL umeroTcs ciemyromue MoauuKaToOphI:

N JIBOMYHOE OTPULIAHHE OTIepaH/a
( OTtcpoueHHas oneparus
C VYcnoBHas onepanus

CuMBoOI MOAM(UKATOpa TOJDKEH 3aKaHUYMBATh UM oriepaTopa 0e3 3HaKOB Mpodena Mex a1y HUMH.

Mooughuxamop ' N' BbI3BIBa€T IBOWYHOE OTpHUIlaHKE omnepanaa. Hampumep, komanga ORN
| X12 uHTEepnIpeTHpyeTCS KaK:
result :=result OR NOT (I X12)

Moouguxamop xpyrnast ckobxa ' (' yka3bIBaeT, YTO OICHKA KOMaH/IbI TOJI’KHA OBITH
OTCpPOYCHA JI0 3aKIIFOUUTEIIbHON KPYTII0i CKOOKH ')'.

Mooughuxamop ' C yKa3bIBaeT, 4TO KOMaH/a JT0HKHA ObITh BBITIOJHEHA, €CITH TEKYIIUHA
pe3yabTar uMmeeT ABondHoe 3HadeHune TRUE (nnm 1 myig HeOyneBbIX 3HaUCHU).

Momudukarop ' C mMoxer ObITh 00beiuHeH ¢ Moaudukaropom ' N, 4TOOBI yKas3ark, 4TO
KOMaH/1a JI0JKHA OBITh BBIMIOJIHEHA, €CJIM TEKYIIMH pe3ynbTaT UMeeT 1BornuHoe 3HaueHue FALSE
(wnu O muist HeOyIEBBIX 3HAYCHHMN ).

20.2.1 OnepaTopbl paboTbl C NAaMATLIO
Omnepatop LD 3arpyxaet 3HaueHHE B TEKYIIUN pe3yabTaT
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Jlonycmumovle mooughuxamopol N

Onepano KOHCTAHTbI, IEPEMEHHbBIE

IIpumepsr:
LD false (* pesynepTat: =bool ean constant *)
LD 123 (*pesynbrTar : = integer constant *)
LD 123.1 (*pesynbrar : = float constant *)
LD t#3ns (*pesynbrTar = time constant *)

bool ean vari able *)
timer variable *)
NOT ( bool ean variable ) *)

LD boo_varl (*pesynbrar :
LD tnr_varl (*pesynbTar :
LDN boo_var2 (*pesynbTar :

Omneparop ST coxpassieT TEKyIIUN pe3yabTaT B IEPEMEHHON, TEKYILIUI pe3yIbTaT HE U3MEHSAETCS
ATOM omepanuen.

Jonycmumvle mooughuxamopwi N
Onepano NepeMEHHbBIC
IIpumepsr:
STboo: LD false
ST boo varl (* boo_varl := FALSE *)
STN boo_var2 (* boo_var2 := TRUE *)
STana: LD 123
ST ana_varl (* ana_varl := 123 *)
STt nr: LD t#12s
ST tmr_varl (* tnr_varl := t#12s *)

20.2.2 OnepaTtopsbl ynpasBrisoLmMX KOHCTPYKLNIA

Omneparop S ycranasnmubaet 3HaueHue TRUE B mepemennoii tTuna Boolean, eciu Tekyrmii
pesynbraT uMeer 3HadeHue TRUE. Onepanus He BeINOJHSAETCA, eciii TeKyui pe3yiabrar FALSE.
Texymuii pe3yabTaT He U3MEHSIETCS ITOU oneparuei.

Jlonycmumole mooughuxamopol HET

Onepano nepeMmeHHble Tumna Boolean

IIpumepsr:

SETex: LD true (* rexymumt pesynbrar .= TRUE *)

S boo varl (* boo_varl := TRUE *)

(* Texymmit pesynbTaT He MOAUGMUMPyeTCca*)
LD false (* current result := FALSE *)
S boo varl (* onepaumsa He BrIONHAeTCH *)

Omnepartop R ycranaBnuBaer 3naueHne FALSE B nepemennoit Tuna Boolean, eciu Texymmit
pesynbraT umeetr 3HaueHue TRUE. Onepauus He BBINONHSETCS, €cy TeKyui pezyasraT FALSE.
Tekymmii pe3ynbTaT He U3MEHSIETCA 3TOW ONepalueii.

Honycmumvie moouguxamopwi HET

Onepano nepemMeHHbIie Trna Boolean

[Tpumepsr:

RESETex: LD true (*rexymuit pesynbrar = TRUE *)

R boo varl (* boo_varl := FALSE *)
(* current result is not nodified *)
ST boo_var2 (* boo_var2 := TRUE *)
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LD false (*rexymmit pesynbrar. = FALSE *)
R boo varl (*rexymut pesynbTar He MommbuLupyeTcsa *)

OmnepaTtop CAL BbI30B BHEIIHHUX MOAPOTPAMM
Jonycmumvle mooughuxamopwi C,CN
Onepano HaszBanue BHeNIHEN MOAIPOrPaMMBI.
BxonHbIe mapamMeTphl MOANPOTrpaMM JTOJKHBI OBITh HA3HAYCHBI TIEPE]] BBI3OBOM, HCIIONIB3YS
nocaeaoBaresbHOCTh oneparuid ST.
LD auto_node
AND start _cnd

ST TR4. S

LD stop_cnd
ST TR4.R
CAL TR4

LD TR4.Q

ST command
(* FBD skBuBaJieHT : *)

auto_mode_& TRA
start cmd —5 commard
7 Q
R
stop cmd

Oneparop JMP Iepexo/l K yKa3aHHOM METKe
Jlonycmumole mooughuxamopol C,CN
Onepano Mertka, onpezeneHHas B nporpamme IL
IIpumep:

( * crnemywoumii npumep nposepsaeT 3Hauenue cesiekropa (0 mmm 1) *)
( *, uToOH ycTaHOBMTH omuH m3 2-X Bmxomos Tumna bool ean. *)
JMPex: LD sel ector

JMPC test?2
LD true
ST boO
JMP  JMPend

test2: LD true
ST bol

JMPend: (* end of the IL program¥)

Omneparop RET 3akaHuuBaeT TeKymuil cnucok komanbl. Ecnu IL mocnenoBaTenbHOCTS -
MOANPOrpaMMa, TEKYIUN pe3yIbTaT BO3BPAIIACTCS K BbI3BIBAIOLIEH IIPOrPaMMeE

Jlonycmumole mooughuxamopul C,CN
Onepanovl HET
[Tpumep

(* Crenynoumin nmpuMep NpoBepsAeT 3HaueHue aHajiorosoro cejsiekropa (0 mm
1 v 2) *)
( *, 4TOOH ycTaHOBMTH OIMH M3 3- X BHXOHOB Tuma OOl ean *)
JMPex: LD selector(* cemexrop O mymm 1 or 2 *)
JMPC testl (* eciu cenextop = 0 Torma *)
LD true
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ST bo0O (* boO :=true *)

RET (* end - return 0 *)
(* ymenbmaem cejiekTop *)
test1: LD selector
SUB 1 (*cenexrop 0 mmm 1 *)
JMPC test2 (* eciu cenextop = 0 Torma *)
LD true
ST bol (* bol :=true *)
LD 1 (* zarpyska 3HaueHusa cejiekTopa *)
RET (* end - return 1 *)
(* )

test2: RETNC (* BosBpamaemoe 3HaueHue cejiekropa *)
(* xax HemeMCTBUTENbHOE 3HaueHue *)

LD true
ST bo2 (* bo2 :=true *)
LD 2 (* load real selector value *)

(* end - return 2 *)

OmnepaTop ) BBHINOJHIET OTCPOUCHHYIO OIEPalNIO, KOTOpas Obl1a oTMeueHa cuMBoiioM '('
Mooughuxamoprol HET
Onepanovi HET

IIpumep:

(*Crienywoumas mporpaMMma OEeMOHCTPUMPYET OTCPOUYEHHHE olepaumnu. *)
(* res :=al + (a2 * (a3 - a4) * ab) + ab6; *)

Del ayed: LD al (* pesympraT = al; *)

ADD( a2 (* orcpoueno ADD - pesysnbrar: = az2; *)

MJL( a3 (*orcpoueno MU - pesymnpTar : = a3; *)

SUB a4 (*orcpoueno := a3 - a4; *)

) (* Bomosuenme orcpouenHoro MJL - pesysbTar = a2 *
(a3-ad); *)

MJUL a5 (*pesynbrar := a2 * (a3 - a4) * ab; *)

) (* BeimostHeHMe orcpouenuoro ADD *)

(*pesynbrar: = al + (a2 * (a3 - ad4) * ab); *)
ADD a6 (*pesynbrar := al + (a2 * (a3 - a4) * ab5) + a6; *)
ST res (* sanoMmHaHue pes3ysbTaTa B [IepPEeMeHHOM eS *)

20.2.3 Jlornyeckune onepaTtopsbl
Omnepatop AND ( & ) noruueckoe U Tekyrero pe3ynbrara u onepasaa

Jonycmumvle mooughuxamopwi N, (
Onepanobl  TIEpeMEHHBIC U KOHCTAHTHI THIIAa Boolean
[Tpumep:

LD auto_node
AND start _cnd
JMPC start
JMP exit_cnd
Start:
(* nporpamma START*)

Exit _cnd: Ret
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Omnepartop OR noruuyeckoe MJIM Tekymiero pe3ynbTara U onepasia

Jonycmumvle mooughuxamopwi N, (
Onepanovl  TIEpeMEHHBIC U KOHCTAHTHI THIIAa Boolean
[Tpumep:
LD stop_cnd
R err
JMPC st op
Wor k:
(*pabora*)
St op:
(*ocTanos*)
Omnepartop XOR smorndeckoe uckimouaroniee MJIN texymiero pesynbrata u onepasia
Jonycmumvle mooughuxamopwi N, (
Onepanovl  TIepeMEHHBIC U KOHCTAHTHI THIA Boolean

20.2.4 ApucpmeTryeckme onepatopsbl

Bce apudmerndeckue ormepatopsl KauecTBE OMEPaHIOB MOTYT HCIOJIB30BAaTh MEPEMEHHBIC
SHORTINT, WORD, DWORD, INTEGER, TIMER, FLOAT. Ilepemennble Kaxnoit
OT,Z[GJIBHOﬁ Oorcpanmu JOJIKHbBI UMCTh O,Z[I/IHaKOBI:II\/'I THII.

Onepamus SQRT ncnonb3yeT B kauecTBe onepanaa nepemennsie Tuna FLOAT.
Ipenynpe:xaenue !

[Tpu apudmMernyeckux onepanusx yuuThIBATe 0XKHUAaeMble THaNa3oHbl pe3ylIbTaTOB BHIUUCICHHUIH,
KOTOPLIC HC JOJIPKHBI BBIXOAUTH U3 JOMMYCTUMBIX 3HAa4YCHUU MNEPpCMCHHBIX.

Oneparop ADD apu(METHYECKOE CIIOKEHHE
Jlonycmumvle mooughuxamopul N, (

Omnepartop SUB apruMETUIECKOE BEIYUTAHUE
Jonycmumvle mooughuxamopwi N, (

Oneparop MUL apu(pMETHUECKOE YMHOKEHHUE
Jlonycmumvle mooughuxamopul N, (

Omneparop DIV apupMeTHIECKOE JACIICHHE
Jonycmumvle mooughuxamopwi N, (

Oneparop SQRT  u3BnedeHue KBapaTHOIO KOPHSI
JlomycTuMbie MOIH(PUKATOPHI N, (

20.2.5 OnepaTtopsbl cpaBHEHUS

Bce omepanun cpaBHEHMsI B Ka4e€CTBE ONEPAaHJOB MOI'YT MCIOJb30BaTh NEPEMEHHBIE THIIA
SHORTINT, WORD, DWORD, INTEGER, TIMER , FLOAT. IlepemenHble Kaxaou
OTJEIBHOM oOIepanuy JOJDKHbI MMETh OJWHAKOBBIM TUIl. Pe3ynpTaToM omnepaunuil CpaBHEHUs
sBisiercst nepeMenHbsle Tunna BOOLEAN. Ilocie mHUIMaMM3auyu ONporpaMMbl 3TH MEPEMEHHBIE
npunumaroT 3HaueHue FALSE, kpome Tex rino0aibHBIX MEPEMEHHBIX, 3HaYEHHE KOTOPBIX HpHU
nHuImam3anuu sBHo 00baBiieHsl Kak TRUE.

Onepartop GT CpaBHeHue 00JIbIIE YeM
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Moaudukarop (
ITpumep
LD cnd
Gr cur _val ue
JMPC ex_ GT (*nmepexon , ecnu Bosbme*)
Oneparop GE CpaBHeHue 0oJbIIIe WK PaBHO
Moaudukarop (
IIpumep
LD cnd
CE cur_val ue
JMPC ex GE (*nmepexon , ecnu GoJblie MM PaBHOY)
Onepatop EQ CpaBHeHuE paBHO
Mopaudukarop (
[Tpumep
LD cnd
EQ cur _val ue
JMPC ex_ EQ (*nmepexon , ecnu paBHOY)
Omnepartop NE CpaBHeHME HE paBHO
Moaudukatop (
[Tpumep
LD cnd
NE cur_val ue
JMPC ex_ NE (*nmepexon , ecnu He paBHOY)
Onepartop LE CpaBHEHME MEHBIIIE WJIH PABHO
Moaudukatop (
[Tpumep
LD cnd
LE cur_val ue
JMPC ex LE (*nmepexon , ecnu MeHblle MM PaBHOY)
LT cur _val ue
JMPC ex LT (*nmepexon , ecnu meHbme*)
Omneparop LT CpaBHEHHE MEHBIIIE YEM
MoaudukaTtop (
[Tpumep
LD cnd
LT cur _val ue
JMPC ex LT (*nmepexon , ecnu meHbme*)
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