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Hactosllee onucaHuWe pacrnpoCTPaHAETCA Ha TEPMOMETPbI NabopaToOpHbIE 3MEKTPOHHbIE
LTA (mnanee no TeKCTy — TEPMOMETPbI) U COAEPXKUT CBEAEHUs, HEOBXOAUMbIE AN HamnucaHus,
KOMMUASLUMK, 3arpy3ku 1 3anycka CKpUNTOB B TEPMOMETPE.

1 BBEAEHME

1.1 HasHaueHue

1.1.1 B TepmoMeTp LTA BCTpoeHa BMPTYyasnbHasi MallMHa, UCMOJHSIOLWANA NOMb30BaTebCKUM
Ko — ckpunT. CKpUNT NO3BONSET PacUMpATb PYHKUMOHANbHOCTb TEPMOMETPA.

1.1.2 B obwem Bmae npouecc Co3A4aHus M BbINOMHEHUS CKPUMTA MOKa3aH Ha pUCYHKe 1 u
COCTOMUT U3 CriefyroLmx 3Tanos:
1 - HanucaHue TekcTa nporpamMmsl (haiin C paclUMpeHneM * . p);
2 - KOMMUASIUMS UCXOAHOro KoJa B 6anT-koa (harnn ¢ pacluMpeHneMm * . amx);
3 - 3arpyska 6anT-koa B TEPMOMETP;
4 - BbINOMHEHWe 6alT-KoAa BUPTYanbHOW MaLLMHOW.

A e N
*inc TepmomeTp LTA

BubnuoTteyHble

hyHKUMU 1

onpegeneHna

.amx BuptyanbHas
Komnunsato |:: > |::: >
A P BanTt-kon MallunHa
A
Monb3oBa-
TEeNbLCKUIA KoL
N J
PucyHok 1 — lMpouecc co3aaHnsa 1 BbINOTHEHUS CKPUMTA
1.2 Pawn

1.2.1 [na HanucaHusa TEKCTa NPOrpaMM UCMoNb3yeTcs A3bIK pawn.

1.2.2 Pawn — 3T0 6€CT1NOBOIN NpoLieaypHO-OPUEHTUPOBAHHbIN BCTPAaMBAEMbIN CKPUMTOBLIV
A3bIK NPOrpaMMMpoBaHus ¢ C-NoA06HbIM CUHTAKCUCOM.

1.2.3 MoapobHoe onucaHWe f3blka pawn BbIXOAMT 3@ PaMKWM [AaHHOrO [I0KyMeHTa. bonee
NOAPO6HO M3YUNTb A3blK MOXHO Ha €ro AOMalLHEN MHTEPHET-CTPaHULE, rae AOCTYNHa BCS AOKY-
MeHTaums no Hemy: http://www.compuphase.com/pawn/pawn.htm

1.3 Pecypcbl naMsaTi

1.3.1 BupTyanbHas MallnHa NpeaoCTaBsSeT Cneayowme pecypcbl NaMsaTh Ansg ckpunra:
e 32512 6anT aHEproHe3aBMCUMON NAMATK ANS XpaHeHUst 6alnT-Koaa CKpUNTa;
e 16384 6ant O3Y ans NepeMeHHbIX U CTeKa CKpUMTa.


http://www.compuphase.com/pawn/pawn.htm
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1.4 3anyck koMmnunsTopa

1.4.1 KomnunaTop 3anyckaeTcs cneaytowen KoMaHaoM:

pawncc [options] <filename ...>
roe options — CnMcok OI'ILll/Il‘/JI KoMnungaTopa, filename... — CNUCOK cbaﬁnos *.p o9 KOMNUNauum.,

1.4.2 Ins npaBwnbHON paboTbl BMPTYanbHOMW MaluMHbl B CMWCKE OMuMi 06s3aTesnbHO
AOSKHA 6bITb onumus -d1, koTopasi 06ecneymBaeT reHeprpoBaHME KOMMUISTOPOM HEOBXOAMMBbIX
OT/MIAZIOYHBIX MHCTPYKUMI B 6anT-koae. Ecnmn ckpunT OTKOMMNUAMPOBAH C onuueln -de, To BUPTY-
anbHasi MalUMHA NPEKPATUT BbINOJIHEHWE CKPUMTA C KOAOM OWW6KM -1. Onumumn -d2 unm -d3 npu-
eM/eMbl, HO 6ecrnonesHo yBenMumBaloT pasmep 6anT-koaa.

1.4.3 Ans nony4YeHns MMHUMaNbHOrO pa3Mepa pesyfbTupylolero 6anT-koga cneayer uc-
MoMb30BaTb MAaKCMMaslbHbIA YPOBEHb ONTUMU3ALIMK, 3alaBaeMbI onumen -03.

1.4.4 YT06bl KOMMMAATOP MOr KOHTPOAMPOBATb pPacxod CTeka, CeayeT yka3aTb MaKCu-
MasbHbI pa3Mep CTeka onumnei -S<num>, rae num — pa3Mep cTeka B 6aiTax. B cnyyae npesblle-
HUSI MPOrpaMMoii yKa3aHHOro pa3Mepa, KOMMMAATOP BblAACT npeaynpexaeHue. PekomeHayemoe
3Ha4yeHne -51024.

1.4.5 C y4yeToM M3M0XXEHHOro, KOMNUIATOP AO/IKEH 3amnycKaTbCs Cieaytollen KoMaHaoMn:
pawncc -dl1 -03 -S1024 <filename ..>

1.4.6 YTobbl He BBOAUTb KaXAbld pa3 OAHM M Te Xe OMuWMM, OHM 3anucaHbl B aine
pawn.cfg, KOTOPbIM aBTOMATUYECKM 3arpyaeTcs KOMMUISTOPOM Mnepea HayasoM KOMMUsLMK.
Takum obpa3om, Npu Hanmuum danna pawn.cfg, 3aMyck KOMNUAATOPA BLIMOMHAETCSA CleaytoLen
KOMaHAOoW:

pawncc <filename ..>

1.4.7MNo  xenaHuio, MOXHO  yKas3aTb  ONUMIO -D<path_to _p files>, rae
path to p files — abCOMOTHBIA UNN OTHOCUTENBHBIA MYyTb K KaTanory, coaepxatuemy dainbi
MCXOAHOro koda. B 3ToM cnyyae, npu ykasaHuu cnvcka ¢annos, He NoTpedyeTcs ykasbiBaTb MyTb
K KaxxaoMmy cawiny.

1.5 3arpyska ckpunrta B TepMOMETp

[ns 3arpy3ky OTKOMMMUAMPOBAHHOro 6anT-koda CKpUMTa B TEPMOMETP MOXET ObiTb WC-
nosfb3oBaHa MporpamMma C rpaduyeckum MHTepdencoMm LtaGraph WM KOHCOMbHAs MporpamMma
1tacons. [MogpobHee CM. AOKYMeHTbI: «TepMOMEeTpbl 1abopaTopHbIe 3NeKTPOHHbIe LTA. Mporpam-
mMa LtaGraph. PykoBoacCTBO nosnb3oBaTens» u «TepMoOMeTpbl nabopaTopHble 3/1eKTPpOHHble LTA.
MNporpamma Itacons. PykoBoACTBO Nonb30oBaTens».
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1.6 Mpumep

B 3TOM pasgene AEMOHCTPUPYIOTCS OCHOBHbIE NMpUeMbl paboTbl. ByaeT HanucaH, oTKoMNu-
NIMPOBaH, 3arpy>eH B TEPMOMETP U BbINOSIHEH HEGOSbLLON CKPUNT.

1.6.1 Co3paiite B NtO6OM TEKCTOBOM peAaKTOPE HOBbI [OKYMEHT C UMeHeM test.p CO
CNeayoLMM COAEPKNUMBIM:

#tinclude <console.inc>

main()
{
new buf[81];
for (53)
{
getstring(buf);
putstring(buf);
flushoutput();
}

}

CkpunT oxuaaeT npuxoda nobbix AaHHbIX No USB 1 oTcbinaet ux obpaTtHo.
1.6.2 MycTb Ang onpeaeneHHOCTM UMEETCS CneaytoLlas CTpyKTypa daiios 1 nanok:

—=] (3 compiler
—J (3 include

L— @ console.inc
— [0 pawn.cfg
—— [0 pawncc.exe
—J (3 src

L— D testp

1.6.33anaute B KaTanor compiler M 3aNyCTUTE  KOMNWASILMIO  KOMaHAoOM
pawncc ../src/test.p

T.K. ecTb darn pawn.cfg ¢ He06X0AMMbIMM onumMsMK koMnunsTopa (cM. 0), TO B KOMaHA-
HOW CTPOKe MX yKa3blBaTb HE Hazo.

Mocne komMnunsuun, psiaoM c darnoMm test.p nosiBATCA hanin test.amx — 6alT-koA
cKpunTa.

1.6.4 MNoakniounTe TEPMOMETP K KOMMNbIOTEPY, BKIKOUYUTE €ro 1 3anyctute nporpammy "LTA
Utility". MepeinanTe Ha Bknaaky "Ckpunt" (CM. pUCYHOK 2), HaxkmuTe KHomnky 15 "OTKpbITh" M yKa-
XuTte dann test.amx. Pann 6yaeT 3arpy>xeH Bo BHYTPeHHUI 6ydep nporpaMmbl. HaxxmMute KHoM-
Ky 8 "3anucaTb" u noaTeepanTe aencteme. Koa ckpunta 6yaeT 3anvcaH B NamMsaTb TEPMOMETPA.

1.6.5 HaxxmuTe kHonky 5 "3anyctuTtb", npy 3TOM none 2 A0/MKHO NPUHATL 3HadYeHune "a".

1.6.6 B none 11 BBeauTe MNpPOU3BOJIbHbIE AAHHblE U HaXmuTe KHornky 13 "OTnpasuTb".
[aHHble 6yayT oTnpaBneHbl CKPUNTY U OH BEPHET X 06paTHO, YTo ByaeT oTobpa)keHo B none 12.
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(@ LtaGraphv6.22 [E=EEE
] i = P i
s B8 & B T ' ‘
OTKpbITH CoxpaHuTb Mevate KormposaTts 3kcnopT 8 CSV  HacTpoiikn TepmoMeTpbl
‘rleMumlHaapoMlnw ICW"TIF [Kmmrb]
WHbo KomaHnpga ckpunty
paep, 8 260(1) @ Lomeen (B
WcnonHseTca He@
Koa owmbku 0 @
(otwoams J(4) ®

CkpunT BHyTpeHHuit bydep

[zanyenme (5) 04 01 00 00 e0 f1 Ob Ob 00 00 08 00 40 00 00 00 04 01 00 [ omgume (15

00 04 01 00 00 04 11 00 00 04 00 00 00 3c 00 00 00 3c 00

@ 00 00 3c 00 00 00 3c 00 00 00 3c 00 00 00 3c 00 00 00 3c Coxpainb) 16
00 00 00 1f 00 00 00 ad 00 00 00 le 00 00 00 49 00 00 00
17
@ 9c 00 bc fe 66 00 00 00 Oc 00 00 00 bc fe £ff ff 42 00 00
BOUTaTL 00 44 01 00 00 49 00 00 00 22 00 00 00 Oc 00 00 49 00
00 00 49 00 00 00 8e 00 01 00 8e 00 51 00 00 00 00 bc

fe £ff ££f 70 00 00 00 cb ff ff f£ff Oc 00 00 00 49 00 00 00

[ cpasmms |(9) 55 00 00 00 ff ff £ff ff 8e 00 00 00 5b 00 00 00 bc fe ff
£f 70 00 00 00 dl £ff ff £f Oc 00 00 00 49 00 00 00 8e 00
0a 00 70 00 00 00 d2 ff ff ff 04 00 00 00 49 00 00 00 Se
00 04 00 70 00 00 00 d2 f£f £f £f 04 00 00 00 49 00 00 00
70 00 00 00 ce £f £f £f 00 00 00 00 22 00 00 00 80 ff ff

PUCyHOK 2 — YnpasneHue CKpunToM u3 nporpammel LtaGraph
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2 CTAHOAPTHBIE MOAVYJIM

C KOMMUNATOPOM nocTaBnsieTcst Habop moaynel (daknbl * . inc kaTtanora include), obec-
MeYMBaloLLMX peLleHne TUMOoBbIX 3a4ad.

2.1 Core

2.1.1 B mMoayne core HaxoasaTcs (yHKUMM, NpeaHasHayeHHble ANs NOAAEPXKW CaMoro
A3blka pawn. Hanpumep, 34ecb ectb yHKUMKM, obecneunBatolme NOAAepXKY (PyHKUMIA C nepe-
MEHHbIM YMC/IOM apryMeHTOB.

2.1.2 Onucanve yHKUMI coaeputcs B AokyMeHTe "Pawn Language Guide", koTopbiii go-
CTyneH Ansl CKauMBaHUsl C UHTEPHET-CTPaHMLbl pawn.

2.1.3 He Bce (yHKUMM, ONMUCaHHbIe B YKA3aHHOM [OKYMEHTE, AOCTYMHbI AN WUCMOMb30Ba-
HUA B Kofe ckpunTa. CrMCcoK AOCTYMHbIX MYHKUMIA coaepxuTcs B daiine core.inc.

2.2 String
2.2.1 B moayne string HaxogsaTcs GyHKUMW, NpeaHa3HayeHHble AN MaHUMyIMpoBaHus
CTPOKaMMU.

2.2.2 OnucaHune yHKUMIN coaepxuTcst B AoKyMeHTe "String manipulation library", koTopbii
AOCTYNEH AN CKaYMBAHWUS C MHTEPHET-CTPaHMLbI pawn.

2.2.3 He Bce ¢yHKUMK, OMUCaHHbIE B YKa3aHHOM [AOKYMEHTe, AOCTYMHbI AN UCMOSb30Ba-
HMS B kode ckpunTa. CNMCOK AOCTYMNHbIX (DYHKUMI COaepXuTCcs B danne string.inc.
2.3 Float

2.3.1 B moayne float HaxoaaTcst yHKUMM AN MaHWMYIMPOBAHUS BELLECTBEHHbIMU YMC-
namu. Hanuume Takoro mMoayns ornpeaeneHo TeM, YTO S3blK pawn He MMeEeT BCTPOEHHOro TUMa Ass
Takux umcen.

2.3.2 OnucaHune dyHKUMIA coaepxunTcs B aokymeHTe "Floating point support library”, koto-
Pbli AOCTYNEH AN CKaUMBAHUS! C MHTEPHET-CTPaHULIbI pawn.

2.3.3 JononHUTenbHO K (YHKUUSAM, OMUCaHHbIM B YKa3aHHOM [OKYMEHTe, B Moayne Co-
Aepxatcs QyHKUMK:

floatstr(dest[], Float:value, bool:pack=true, maxlength=sizeof dest)
Mpeobpa3yeT BELLECTBEHHOE YNCIIO B CTPOKY.

dest CTpoka Ans BblBOAa pe3ynbTaTa;

value 3HayeHue aAnsa npeobpasoBaHus;

pack onpeaensieT 6yaeT nu pe3ynbTaT yNakoBaHHON CTPOKOM MW HET;
maxlength onpeaensieT AOCTYMHbIA ANs BbIBOAA pa3Mep CTPOKM dest.

[na uncen ¢ abcontoTHbIM 3HadeHneM MeHbwe 1000, dopMT BbiBOAa paBeH "%.3f". Ons
OCTanbHbIX Yncen: "%.5e".

bool:floatisnan(Float:value)
BosBpallaeT true, ecnv 3HaveHue He sBnseTcs unmciom (Nan).

value NpoBepsaeMoe 3HayeHue.

bool:floatisinf(Float:value)
BosBpaluaet true, ecnun 3HadyeHne paBHo 6eckoHevHocTu (INF).

value NPOBEPSIEMOE 3HAYEHME
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2.4 Console
2.4.1 B Mmoayne console HaxoaaTcs (yHKUMM Ans BBOAA/BbIBOAA [AaHHbLIX B/M3 MOTOKa,
cBs13aHHOro nubo ¢ USB, nnbo c Bluetooth.

2.4.2 BupTyanbHas MalumHa uMeeT BxoaHow 6ydep pa3mepom 256 6anT ans AaHHbIX, No-
cTynatowmx kak ot USB, Tak u ot Bluetooth. CkpunT BblbupaeT gaHHble 13 BXoAHOro 6ydepa, uc-
NoNb3yto OfAHY M3 (PyHKUMIA getxxx(). [na ckpunTa HeT cnocoba onpeaenvTb, OTKyAa NpULLIK
AaHHble — n3 USB vnu Bluetooth. Ecnv npu Bbi3oBe getxxx (), BO BXoAHOM Bycdepe HeT AaHHbIX,
TO BUPTYanbHast MalnHa 610KMpYeET BbIMNOSIHEHNE CKpUNTa A0 NPUX0AA AAHHbIX.

2.4.3 BblBOA AaHHbIX OCYLLECTBASIETCS OAHOM M3 (DYHKUMM putxxx() B BbIXOAHOW MOTOK,
CBSA3aHHbIN Nnbo ¢ USB (aencTemne no ymonyanuto), nuéo c Bluetooth.

setoutstream(outstream:s)
YcTaHaBNMBAET B KakoW NOTOK 6yAyT BbIBOAUTLCA AaHHbIE.

s NOTOK ANns BbIBOAA. JJO/KEeH NPUHMMAaTb OAHO U3 CleAyHOLWMX 3HaYEHWIA:
- usbstream BbIBOAUMbIE AaHHbIE ByayT oTrnpaBnaTbCs B USB;
- btstream BbiBOAMMbIE AaHHbIE 6yayT oTnpasnaTbca B Bluetooth.

flushoutput()
BblBOAUT B YCTPOWCTBO BCE AaHHbIE U3 BbIXOAHOMO Bydepa v ounwaeT 6ydep.

flushinput()
OumwaeT BxoaHou bydep.
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DyHKUMM putxxx () MCNONL3YIOT NapamMeTpbl width n precision.

MapameTp width 3agaeT wWupuHy nons BbiBoda. ECM KONMYECTBO BbIBOAUMMBIX CMMBOJIOB
MeHblUe 3HayeHns width, TO gaHHble AONOAHATCA Npobenammn cnesBa. 3Ha4YeHWe No YMOMYaHMIO
HOMb, T.e. AaHHble BbIBOAATCA 6e3 gononHeHus npobenamun. ECnn 3HayeHne oTpuuaTenbHoe, TO
OHO NMepeBOAUTCS B MOSIOXKUTENBHOE W YCTaHaB/IMBAETCS BblpaBHMBAHWE BNEBO, T.€. AaHHble [0-
NONHSATCA Npobenamm cnpasa.

MapaMeTp precision 3aAaeT TOYHOCTb BbIBOAA. ANS LENbIX Yncen — MUHUMASIbHOE KOMK-
YeCTBO BbIBOAUMbIX UMMDpP. [ns BELECTBEHHbLIX YMCEN — KOMMYECTBO LUGP nocne AeCATUYHOM
TOYKK. [INa CTPOK — KOJIMYECTBO BbIBOAMMBIX CUMBOJIOB CTPOKWU. ECnn 3HaueHne napaMeTpa oTpu-
LaTeNbHO, TO TOYHOCTb BbIBOAA YCTaHAB/IMBAETCA B 3HAaYEHWE MO YMONYaHWto, paBHoe -1. 3To
O3HaYaeT, YTo ANa LUenbiX AECATUYHBIX YMCEN BbIBOAUTCS KAaK MUHUMYM OfHa uudpa; Ans Lenbix
LIeCTHaALATEPUYHbIX Yncen — ABe Umdpbl; ANns BEWECTBEHHbIX Yncen — ase uudpbl nocne aecs-
TUYHOW TOYKU; AN CTPOKU — BCE CUMBOJTbI.

putchar(c)

BbiBOOUT CMMBOS C.

putstring(string[], width=0, precision=-1)
BbIBOAWT yKa3aHHYIO CTPOKY.

string CTpoka Ang BbiBOAA;
width, precision CM. Bbllle

M3-3a BHYTPEHHMX OrpaHMYeHui, BbIBOASTCS TObKO nepBble 80 CMMBOMOB M3 string.
OcTaBLUMECS CUMBOJIbI UTHOPUPYHOTCSI.

putvalue(value, width=0, precision=-1, iformat:format=fdec)
BbIBOAMT yKa3aHHOE LienioumMc/ieHHoe 3HaveHume.

value 3HayeHWe AN4 BbIBOAQ;

width, precision CM. BblllE;

format ¢opmaT BbiBOAA LiENbIX Yncen. MoXeT NpUHMMaTb OHO M3 CNeayHOLMX 3HAYEHUI:
- fdec BbIBOA B AECATUYHOM BUAE;
- fhex BbIBOA B LLeCTHagUaTEpPUYHOM BUAeE.

putfloat(Float:value, width=0, precision=-1, fformat:format=ffixed)
BbIBOAMT yKa3aHHOE BellecTBEHHOe YnChO.

value 3HayeHWe Ansl BbIBOAQ;
width, precision CM. Bblllg;
format ¢dopmaT BblBOAA BeLECTBEHHbIX 4yuces. MOXeT NpuHMMaTb OAHO U3 Creaytowmx
3HaYeHUMI:
- ffixed BbIBOA C (PMKCMPOBAHHOMN TOYKOW;
- fscientific BbIBOA B 3KCMOHEHUMANbLHOM (Hay4YHOM) BUAe.
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Ecnv npu Bbi3oBe 0AHON M3 PyHKUMIN getxxx (), BO BXOAHOM 6ydepe HET AaHHbIX, TO BUP-
TyanbHas MawmnHa 610KUpYeT BbIMOMHEHME CKpUMNTa A0 NpUXoAa AaHHbIX.

getchar()

Bo3spallaeT cMMBON M3 BXOAHOMO MOTOKA.

getstring(string[], maxlength=sizeof string, bool:pack=true)

M3BrekaeT CMMBOJIbI M3 NOTOKA M COXPAHSIET UX B string A0 TEX NOP, MOKa He BCTPETUTCS CUMBOJ
pasgenuTens, MMbo He byaeT usBneyeHo maxlength cumMBonoB. CUMBON pa3aenuTeslb U3BNEKAET-
CS U3 MOTOKa, HO B string He 3anucbiBaeTcs. CUMBOSIOM pasAesiuTenieM CYMTAETCS OAMH U3 CUM-
BOMOB: "\r\n"

string 6ydep, kyaa 6yaet nomelleHa BXoAHas CTPOKa;
maxlength MakcMManbHOE KOIMYECTBO CUMBOJIOB A1 YTEHWUS U3 NOTOKA;
pack NpuU3HaK ABNSIETCS I string ynakoBaHHOM CTPOKOMN.

Bo3BpallaeT KonMYecTBO NPOYNTaHHBIX B string CUMBOJIOB.

M3-3a BHYTPEHHWUX OrpaHUYEHWI, B CTPOKY MaKCMMasIbHO MOXET OblTb MPOYMTAHO TOMBbKO
80 cuMBONOB U3 NOTOKA.

getvalue(iformat:base=fdec)

N3BnekaeT M3 NOTOKa CMMBOJIbl, KOHBEPTUPYET UX B LieI0e YNC/I0 CO 3HAKOM M BO3BpaLLaeT ero.
HauanbHble npobenbHble cnmeonbl (" \r\n\t\v\f") nponyckatoTca. EcnM nssnevyeHHble CMMBOSIbI
He MOryT 6biTb MHTEPNPETUPOBAHbI KakK LIefIOMUCIEHHbIE 3HAaYeHMsl, TO BO3BPaLLAeT HOSb.

base OCHOBaHWE CUCTEMbI CYMUCNIEHUS. MOXKET NPUHUMATbL OAHO M3 CNEeAYOLMX 3HAYEHUI:
- fdec ynTaemMoe 3Ha4YeHNe pacCMaTPUBAETCH KaK AeCATUYHOE;
- fhex UMTaeMoe 3Ha4YeHUe pacCMaTpPUBAETCA KaK LecTHaaUaTepuvHoe.

Float:getfloat()

N3BnekaeT n3 noToka CMMBOJIbI, KOHBEPTUPYET UX B BELLECTBEHHOE 4UMC/I0 M BO3BpaLlaeT ero.
HauanbHble npobenbHble cumonbl (" \r\n\t\v\f") nponyckaTcs. ECnv nssneyeHHble CMMBOSIbI
He MOryT 6bITb MHTEPNPETUPOBaHbI KakK BeLeCTBEHHOE YMCO, TO BO3BpaALLAET HOJb.

10
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2.5 Lta

2.5.1 B Moayne 1ta HaxoasTcst YHKUMM, AatoWmMe AOCTYN K CAaMOMy TEPMOMETPY.

version()

BosBpallaeT nporpaMMHO-anmnapaTHyl0 BEPCUIO YCTPOWCTBA, KOTOpasi COCTOUT M3 YETbIPEX YNCE:
XX.YY.ZZ-HH, roe

XX — 4MCNO, COOTBETCTBYIOLEE (DYHKLIMOHANILHOCTM TepMoMeTpa. [o6aBneHne TexX UM UHbIX HO-
BbIX (DYHKLMI B TEPMOMETP YBEIMYMBAET 3TO YNCIIO;

YY — umncno, cooTtBeTcTBytowwee ynydweHusm B MO TepMoOMeTpa, KOTOpble He BAUSIOT Ha ero
(PYHKUMOHANbHOCTD;

ZZ — 4u1Crno, COOTBETCTBYIOLLEE NCNPaBeHHbIM OWnbKam;
HH — Bepcus NnaThbl, Ha KOTOPOW CnocobHo paboTtaTk MO TepMoMeTpa.

Bepcus ynakoBaHa B 32-6MTHOE WecTHaALaTEPUYHOE YNCIO Cleayrowero Buaa: OxxxXYYZZHH

serial number(string[], maxlength=sizeof string, bool:pack=true)

KonupyeT cepuitHbIii HOMEp TEPMOMETPA B YKa3aHHYI0 CTPOKY. Bo3BpallaeT KoMmMyecTBo CKOMmMpo-
BaHHbIX CYMBOJIOB.

string cTpokoBbI Bydep, Kyaa KONMMpyeTcs CepuiHbIN HOMED;
maxlength pa3mep string;
pack NpuU3HaK ABNSIETCS N string ynakoBaHHOM CTPOKOW MW HET.

bool:has_2()

BosBpallaeT true, ecnM TEPMOMETP MUMEET BTOPON U3MEPUTESbHBIV KaHarl.

bool:has_bluetooth()

Bo3BpaliaeT true, ecnv TepMoMeTp nMeeT Moaynb Bluetooth.

bool:has _dio()

BosBpallaeT true, ecnv TEPMOMETP MUMEET ANCKPETHBIE BXOAbI/BbIXOAbI.

bool:is_usb_configured()

BosBpallaeT true, ecnvm TepMoMeTp noaktoveH K USB nopTy n HaxoauTcs B CKOHDUIypUpOBaH-
HOM COCTOSIHUM.

bool:has_external power()

Bo3BpallaeT true, €CM K TEPMOMETPY MOAK/IOUYEHO BHelLHee (Yepe3 pasbeM microUSB) nuTaHue.

sample period()

Bo3BpallaeT neproa M3MepeHus.

shutdown_period()

BozBpallaeT nepuos aBTOBbIK/IOYEHUS.
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log period()

Bo3BpallaeT nepuog 1ormpoBaHus.

bool:is_logging()

Bo3BpaluaeT true, ecnv NOrMpoBaHMe pe3ynbTaToB M3MEPEHNS BKIIHOUEHO.

enable_logging(bool:v)

BkntovaeT (v=true) nnum Bbiko4aeT (v=false) NOrMpoBaHue pe3ynbTaToB U3MEpPEHUSs.

bool:is_bluetooth_enabled()

BosBpaluaet true, ecnv Mmoaynb Bluetooth B TepmMomeTpe BKtOYEH.

enable_bluetooth(bool:v)

BkntovaeT (v=true) unum BbiknoyaeT (v=false) Mmoaynb Bluetooth B TepmomeTpe.

bkpmem_count()

BosspaluaeT konmyectBo 32-6uTHbIX sdeek EEPROM, AOCTYNHbIX ANS UCMOMb30BaHUS B CKPUMTE.
Kak npaBuio, 3To 3Ha4yeHue cocTaBngeT 14 ayeek.

read_bkpmem(idx)

Bo3BpaluaeT 3HayeHne u3 suyeinkn EEPROM c MHAekcoM idx. 3HayeHne idx A0/mKHO 6biTb B AMa-
nasoHe [0, bkpmem_count - 1]. Bo3BpallaeT HOMb, €C/Iv 3HayYeHne idx BHe yKa3aHHOro Avana-
30Ha.

write bkpmem(idx, v)

3anucblBaeT 3HavyeHne v B aueliky EEPROM ¢ MHaekcoM idx. 3HayeHue idx AO/MKHO 6biTh B Auna-
nasoHe [0, bkpmem_count - 1]. 3anNUCb He BbIMOSHAETCSH, €C/IM 3HadYeHne idx BHe yKa3aHHOro
Awnaras3oHa.

Float:get_result(n, Result:r=res_temp)
BosBpallaeT pesynbTaTt namepeHus B Buae temnepatypbl [°C] unu conpotusneHus [Om].

n =[0, 1] KaHan N3MepeHus;

r TMN pesynbTaTa. Jo/mKeH NPMHUMaTb OAHO M3 CIEAYIOWMX 3HAYEHWIA:
- res_temp BO3BpaLLAETCA TEMNEPATYpPa;
- res_resist BO3BpaLWaeTca CONpOTUBIEHWNE;

Float:get tempstats(n, Stats:s)
Bo3sBpaluaeT HekoTopyto "cTtatuctmky" no Temnepatype [°C].

n =[0, 1] KaHan nsMepeHus;
S TUN CTaTUCTMKK. JOMKEH NPUHMMATb OAHO M3 CNIEAYIOWMX 3HAYEHWIA:
- st_dt pa3sHocTb TeMnepaTyp Mexay KaHanamu.
B aTOM Cnydae napamMeTp n UrHOpUpYeTCs;
- st_min MMHUMaNbHOE 3Ha4yeHNe 3a BCE BPEMS U3MEPEHUN;
- st_max MaKcMMasnbHOEe 3HayeHue 3a BCe BPEMSI U3MEPEHUI;
- st_avg cpefiHee 3HayeHMWe 3a BCE BPEMSI U3MEPEHUN;
- st_slope CKOPOCTb M3MeHeHMs TeMnepaTypbl [°C/sample_period].
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get tempcoef(n, Float:coef[4])
Bo3BpaluaeT 3HaveHust KoaphUUMEHTOB DYHKLMKN, UCMONIb3YEMOW ANSi pacdeTa TeMnepaTypbl.

n =[0, 1] KaHan n3MepeHus;
coef Maccus, Kyaa 6yayT CKONMpoBaHbl 3HaYEeHNS KO3 DUUMEHTOB, pa3MepPOM 4 3NEMEHTA;

get filterparams(n, &size, &Float:level)
Bo3BpaluaeT napameTpbl hunbTpa.

n =[0, 1] KaHan N3MepeHus;
size CCbl/IKa Ha NepeMeHHyto, Kyaa byaeT coxpaHeHa riybuHa punbTpa;
level ccbinika Ha NepemMeHHyto, Kyaa byaet coxpaHeH nopor dunbTpa.

OYHKUMKN HMXEe xxx_out_pin(Pin:p...) MaHUMNYAMpYIOT AUCKPETHbLIM BbIXOAOM p, KOTO-
Pbli AO/MKEH MPUHUMATL OHO U3 CNEAYIOLMX 3HAYEHNIA:

- pinl ANCKPETHbIN BbIXoAd 1;
- pin2 ANCKPETHBIN BbIXOA 2.

init_out _pin(Pin:p)

MHUUManusunpyeT ans 1crnonb30BaHUs AUCKPETHBIN BbIXOA p.

deinit out_pin(Pin:p)

MepeBoanT ANCKPETHbIN BbIXO, p B HEAKTUBHOE HU3KOMOTPEDNSIOLLEE COCTOSHUE.

write_out_pin(Pin:p, v)
YcTaHaBNMBAET ANCKPETHbBIN BbIXOA p B XefaeMoe COCTOsHUE.

v = [0, 1] 3HayeHue ang 3anucu.

toggle out_pin(Pin:p)

MepeknoYaeT COCTOsIHME ANCKPETHOO BbIXOAA p Ha NPOTUBOMOJIOXHOE.

init_in_pin(Pupd:pull)
NHnumnanmuanpyeTt AUCKPETHBIA BXOA A1 UCMOJSIb30BaHUS.

pull noaTshkka Bxoda. [JomkeH NPpUHMMATL OAHO M3 CNEAYIOLIMX 3HAYEHUI:
- no_pull 6e3 NoATsKKM;
- pull up NoATSXKKA K NUTaHUIO;
- pull_down MOATSXKKA K 3eMne.

deinit_in_pin()

MNepeBOAUT ANCKPETHLIN BXOA B HEAKTUBHOE HU3KOMOTPEONAIOLLEE COCTOSIHME.

read_in_pin()

Bo3BpallaeT cocTosiHMe [9, 1] AMCKPETHOro BXoaa.
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in_pin_interrupt_cfg(Trigger:edge)

YCTaHaBNMBAET, MO KAakoMy (POHTY CUrHaNa Ha AMCKPETHOM BXoAe 6yAeT CreHepuMpoBaHO Mpepbl-
BaHMe.

edge pOHT curHana. [Jo/mKeH NpMHNUMaTb OAHO U3 CNEAYIOWNX 3HAYEHUN:
- int_rising no nepegHeMy poOHTY;
- int_falling no 3agHeMy poHTY;
- int_rising falling no o6oum poHTaM.

in_pin_interrupt_enable(bool:v)

Paspewaet (v=true) wamn 3anpewaeT (v=false) reHepupoBaHWE NpPepblBaHUA Ha AUCKPETHOM
BXOZE.

set_timer(ticks, bool:singleshot=true)
3anyckaeT TarMMep Ha ykasaHHOE KOIMYeCTBO TUKOB.
Mpu cpabaTbiBaHMK TalMepa dhopMupyeTca cobbiTe ev_timer (CM. ganee).

ticks KonmyecTBo TMKOB (Nepuod ogHoro Tvka paseH 100 mc). Ecnum 3HaveHune pasHo 0, To
TaliMep OCTaHaB/IMBAETCS;

singleshort onpeaensieT NepuoaMYHOCTb cpabaTbiBaHUS TalMepa. Ecnu paBeH true, TO
TariMep cpabaTbiBaeT OAHOKPATHO; ecnu paBeH false, TO TaMMep cpabaTbiBaeT nepuoau-
YecKu A0 OCTaHOoBA.

pause(ticks)

OcTaHaBnmBaeT paboTy CKpunTa Ha yKa3aHHOE KO/MYecTBO TWUKOB. lNeproa OAHOro TUMKa paBeH
100 mc.

cpucycles()
Bo3BpallaeT KONMYECTBO TakTOB NPOLIECCOPA, NMPOLIEALINX C MOMEHTA BK/IIOYEHUSI TEPMOMETPA.

Mpn paboTe TepMOMETpa OT 3MIEMEHTOB MUTAHWUS, OAWMH TaKT pPaBeH NMPUMEPHO 1 MUKPOCEKyHAE.
MNpu paboTe TepMOMETpa OT BHELIHEMO UCTOYHMKA (HanpuMmep, noaknodeH USB), oavH TakT paBeH
npumepHo 0.08 MMKpOCEKYHA.
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AnnapaTypa TEPMOMETPA MOXET FeHepupoBaTb ANl HYXA CKPUMNTA HECKONbKO COBbITUIA.
CobbITe MOXHO NM60 NoaoXAaThb (NMPUOCTAHOBMB BLIMO/IHEHWE CKPUMTA), NGO NOMECTUTL B OYe-
peadb, a B AanbHENLLIEM, BbIHYTb M3 ouepeamn 1 06paboTath.

OYHKUMM HUXKE NPefoCTaBNsAT UHTepdenc ans paboTbl C COBLITUSIMU.

const Event:

{
ev_timer = 0,
ev_interrupt,
ev_result,
ev_data

}

Habop cobbITui, reHepupyeMbIX annapaTHO TEPMOMETPOM.

ev_timer cpabaTbiBaHue Tanmepa;

ev_interrupt npepbiBaHME Ha ANCKPETHOM BX0OAE;
ev_result 06bHOBUNCA pe3ynbTaT U3MepeHus;
ev_data BO BxogHOM 6ydepe ecTb AaHHble (CM. 2.4).

waitfor(Event: e)

®DyHKUMSA NPUOCTAHAB/IMBAET BbIMNO/IHEHME CKPUMTA A0 TEX MOP, NMOKa He HACTYMUT yKa3aHHOe Co-
6biTHe e.

enable_event_enqueue(Event:e, bool:v)

Paspeluaet (v=true) unu 3anpellaet (v=false) nomelleHne cobblTUs e B 04Yepeab COBbITMIA Npw
€ro BO3HNMKHOBEHMUM.

Event:queue_pop()

BblHMMaeT u3 oyepean cobbiThe U BO3BpallaEeT €ro. Ecnu oyepenb nyCcra, TO BbIMO/IHEHME CKPUMNTa
NPUOCTaHaBINBAETCA A0 NOABJIEHUA cobbITns B o4yepean.
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3 3AKOHYEHHbINA CJI0OXXHbIN NMPUMEP

3.1 [ononHuTesibHbli KOHTPONb 6MONIOrMYecKoro MHKyb6arTopa

3.1.1 BMONOrMYECKMii  MHKYBATOp — 3TO CyXOBO3AYLUHbINA TEpPMOCTaT, NpeAHa3HAYeHHbIN
ANS NOAAEPXAHWUSI BHYTPU KaMepbl TeMnepaTypbl, NMoAXOAsLWeN ANs BblpallMBaHWUS MUKPOOpra-
HU3MOB. BaXxHO 6bITb YBEPEHHbIM, YTO B NpoLecce paboThl, TEMMEPaTypa He BbIXOAWNA 3a onpe-
AENIEHHbIE rPaHULbI.

3.1.2 [Ina pOnoNHMTENbHOrO KOHTPONS TeMmnepaTypbl MHKybaTopa MOXeT 6biTb MCMOMb30-

BaH TepMoMeTp LTA COBMECTHO C BHELLUHEN CXeMOM . BOT KpaTkoe TeXHMYECKoe 3aAaHue.

1 - TepMOMETp AO/MKEH M3MepATb TeMMepaTypy BHYTPWM MHKybaTopa. Ecnv TemnepaTypa Haxo-
AUTCS BHYTPWU 3aAa@HHbIX rpaHuL, TO JO/KEH ropeTb 3eNeHbl ceeToamoa. Ecnm Temnepatypa
BblLLIA 3@ FPaHULbl, JO/MKEH MUraTb KPacHbIA CBETOAMOA,.

2 - 3apaHue yCcTaBKM MHKyb6aTOpa M AOMYCTUMbIX rpaHuL, TeMnepaTypbl AO/HKHO OCYLLECTBSTLCS
yepe3 USB mnu Bluetooth 1 coxpaHaTbCs B SHEProHE3aBUCUMONM NaMATH.

3.1.3 Ha pucyHke 3 nokasaHa 3fnekTpuyeckas Cxema, CoCToswas U3 AByX CBETOAMOAOB,
NOAK/IOYEHHBIX K IMCKPETHBIM BbIXOAaM TepMOMeTpa.

3.1.4 Hmxe npvBeaeH UCXOAHbIM KOA4 CKPUMTA, KOTOPbIA HEOH6XOAMMO OTKOMMMUIMPOBATb U
3arpysuTb B TEPMOMETP.

b1 WX 3eeHbli R1

LTA V
Boixog 1 | 1
Boixog 2 | 2 ww K o
pacHbIN
Bxog | 31— N R2
4

3emMns
; VD2

PucyHok 3
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// CKpuUNT AN KOHTpons TemnepaTypbl B UHKyb6aTope (TepmocTaTe).

// Korpa TemnepaTypa B [OMNYCTUMbIX FpaHULAx, FOpUT 3e/eHblii cBeToaMoq.
// Korpa Bbllna 3a AOMNYCTUMblE FpaHWLbl, MUraeT KpacHbi CBeTOAMOL.

// YcTaBKy MHKybaTopa M AONYyCTHUMble TFpaHuubl MOXHO 3agaTb 4Yepe3 USB

// COOTBeTCTBy}OU.leﬁ KOMaHAON. 3Ha4deHuA COXpaHAKNTCA B 3HepFOHe3aBMCMMOF1 NnamMATH.

#tinclude <console.inc>
#tinclude <lta.inc>
#tinclude <float.inc>

new Float:setpoint; // YcTaBka B WHKybaTope.

new Float:delta; // LonycTumbii "Kopugop" BOKYr YCTaBKMW.
new bool:blink; // ®nar AnA MUraHus KpacHbIM CBETOAMOLOM.
main()

{

// TMoarotaBnuBaem uUudpoOBbIE BbIXOAbI.
init_out_pin(pinl);
init_out_pin(pin2);

// VU3 Aa4eek eeprom CYMTbIBAEM 3HAYEHUA YCTaBKU U AENbThl
// v npoBepsieM UX Ha KOPPEKTHOCTb.
setpoint = float(read_bkpmem(@)) / 10.0; // Float 3Ha4deHWe XpaHUTCA B
delta = float(read_bkpmem(1)) / 10.0; // eeprom B BuAe LeNoro:
// round(f*10)
check();

// Heobxoaumble cobbiTuAa 6yayT nomewaTbCs B o4vepenb.
enable_event_enqueue(ev_timer, true);
enable_event_enqueue(ev_result, true);
enable_event_enqueue(ev_data, true);

// Bkiw4aem nepuoauvHeckuin Tahmep
// ANnAa opraHM3auuu MUraHUA KpacHOro CBeToAMuoAad.
set_timer(200/timer_tick, false);

new Event:ev;

// OCHOBHOW UMK,
for (55)
{
// Xoem o4vepepHoe cobbiTMe M obpabaThiBaem ero.
ev = queue_pop();
switch (ev)
{
case ev_result: process result();
case ev_timer: process_timer();
case ev_data: process_data();

}
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// Ha Kaxpoe u3MepeHue TemnepaTypbl TEPMOMETPOM, BbINOJNHAETCA NpoBepkKa,
// 4TO OHa HaxoguTCA B AONYCTUMbIX TpaHULAX.

//
process_result()
{
// MNony4aem Tekylee 3HayeHUe TeMmrepaTypbl U BblYMCAAEM AOMYCTUMbIA AMana3oH
// BnAa Hee.
new Float:v = get_result(9);
new Float:tmin = setpoint - delta;
new Float:tmax = setpoint + delta;
if (v > tmin && v < tmax )
{
// TemnepaTypa B AOMYCTUMbIX FpaHULAX. 3aXuWraem 3esieHblii CBETOAMOA,
// KpacHbli racum.
write_out_pin(pini, 1); // Green
write_out_pin(pin2, ©); // Red
blink = false;
}
else
{
// TemnepaTypa Bbluia 3a AONYCTUMblE FpaHWUubl. 3aXUraem KpacHbi cBeToAMon,
// 3eneHbli racum.
write out_pin(pinl, 0); // Green
write_out_pin(pin2, 1); // Red
blink = true; // Ecnu blink = true, To no Taimepy 6ygeT
// BbINONIHATCA MWUIraHWe KPAaCHOro CBeToAMOoAa.
}
}
f ] === oo

// To Taimepy OCywWwecTBASETCA MUraHWe KPacHbIM CBETOAMOAOM, €CJIM OH BKJINYEH.

//

process_timer()

{
if ( blink )
{
toggle out_pin(pin2);
}
}
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// 06paboTka KOMaHApl, nony4vyeHHon no USB.
// ®opmaT KoMmaHmpli: '<w | r> [s d]'
// W - KOMaHAa Ha 3anuUCb HOBbIX 3HAYeHUW YCTaBkW S U JenbThl d.
// r - KOMaHAa YTeHWUs TeKyWuxX 3HAYeHUN YCTaBKWU U [eNbThbl.
// Tpumep KomaHA.
// YTeHune Tekywmx 3HadeHun: 'r’
// 3anucb HOBbLIX 3HAYEHWI: 'w 56 0.5
//
process_data()
{
new ¢ = getchar();
if (('w' ==c¢c )
{
setpoint = getfloat();
delta = getfloat();
check();
// eeprom XpaHWUT uUefble Ynucna. [o3ToMy BelWwecTBEHHOE 3Ha4yeHWe COXpaHAeM
// Kak uenoe, ucnonb3yw dyHkumw floatround().
// 3HayeHuMe yMHOXaeTcCA Ha 1@, 4TO6bl COXpaHUTb €ro C TOYHOCTbK A0
// BecATon rpagyca.
// Tlpu 4TeHun eeprom BbINOJHAETCA obpaTHoe npeobpazoBaHue.
write bkpmem(@, floatround(setpoint*10.0));
write bkpmem(1, floatround(delta*10.0));
putstring("OK\n");

}

else

{
// BbiBOAMM TeKylwme 3HaAYeHuA.
putfloat(setpoint);
putchar(' ");
putfloat(delta);
putchar('\n");

}

// Bo BxogHOM bydepe MOryT OCTaBaTbCA elle AaHHble, KOTOpble CTasM He HYXHbl.
// O4uwaem ux.

flushinput();
// ®opmaTHbii BbiBOA 6ydepusmpoBaH. CbpacbiBaem bydep B USB.
flushoutput();
}
[/ == e oo e —oo—-o-o-o-o--

// OyHKUMA npoBepAeT [OMYCTUMOCTb YCTaBKU W AeNbTbl M, MNpU HEO6XOAMMOCTH,
// KoppekTupyeT WuX.

//
check()
{
if ( setpoint < 5.0 || setpoint > 99.0 )
setpoint = 37.9;
if ( delta < 0.1 || delta > 5.0 )
delta = 1.0;
}
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