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OnucaHue ouonuorteku PIP

ObLwmne ceegeHuns

Llenbto co3paHnsa saenseTcss NoTpebHOCTb B MHCTPYMEHTE, NO3BOJIAOLLEM

Cco3[aBaTb KOHCOJIbHble MpPorpamMmmbl obulero Ha3Ha4yeHUsi, B TOM 4ucne ans
paboTbl ¢ COM-noptamu un Ethernet, ¢ MUHMManbHBIM 06bEMOM KOAa.

bubnnoTteka nony4mna HazBaHue PIP, cokpaweHHo Platform-Independent

Primitives. K OCHOBHbIM OOCTOMHCTBAM MO>HO OTHecTu paboTocnocobHOCTb
Koga, HanncaHHoro Ha 6ase PIP, MuHMMyM Ha 3 OC:

1.
2.
3.

Windows (ntoboin Bepcun);

Linux (nposepeHo Ha Gentoo n Ubuntu);

QNX (npoBepeHo Ha Bepcuax 6.3.0 n 6.3.2),

a TakXe Ha 2 komnunatopax nog Windows: MinGW n MS Visual C.

Bubnnoteka npencrtasnser cobom Habop KaccoB, HEKOTOPbIE M3 HUX

6a30Bble, T. €. UCMOJIb3YITCA KaK NpPeaoK Knacca-HacnenHuka. Mpu co3paHnm
omnbnnoTekn ncnonb3oBasca ctunab Qt.

Mpn noaknyeHUn nwboro danna bubnnoTekn noaknoyaeTcs dann

«piincludes.h», KOTOPbIN COOEPXKUT:

Makpoc LINUX, QNX nnmn WINDOWS, onpegenstowmim paboyyio OC;
Makpoc CC_GCC nnn CC_VC, onpenensaowmm KOMNuUNaTop;
Makpoc FOREVER - 6eCKOHEeYHbIN LUWNKII;

Makpoc FOREVER WAIT ons 6eCKOHeYHOro OXXnaaHus;
KpaTKne Ha3BaHMsA TUMOB:

o 1llong — long long;

o uchar — unsigned char;

o ushort — unsigned short int;

o uint — unsigned int;

o ulong — unsigned long;

o ullong — unsigned long long;

o ldouble — long double;

dyHKUMo string errorString(), BO3BpalLaAOLLYIO TEKCT nocaenHen

CUCTEMHON OWnNBKN;

WwabnoHHbIe PYHKLMN:

o volid piSwap(Type & f, Type & s) - MeHseT MecTaMun 3Ha4vyeHUsa f n
S,

o Type piMin(const Type & f, const Type & s) - Bo3BpawaeT
MWUHUMaJibHOE 3HavyeHne n3 f un s;

o Type piMax(const Type & f, const Type & s) - Bo3Bpawaer
MaKCuUManbHoe 3HavYeHne n3 f n's;

o Type piMin(const Type & f, const Type & s, const Type & t)
- BO3BpallaeT MUHUMaNbHOe 3HaYeHne ns f, s n t;

o Type piMax(const Type & f, const Type & s, const Type & t)
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- BO3BpaLlaeT MaKCMMasbHoe 3HavYeHne n3 f, s n t;

o Type piClamp(const Type & v, const Type & min, const Type &
max) - BO3BpallaeT 3Ha4YeHMe v B npepenax min u max.

Bce knaccel 6ubnnoTekn onepmpyroT KOHTenHepaMu, onpeneneHHbIMN B
hanne «picontainers.h» ©n CcTpokamu, onpegeneHHbIMM B dawnne
«pistring.h».

KoHTenHepsl

* PIVector - 6biCTpbIN OOCTyn K NtobomMy anemeHTy, bbiICTPOE fobaBneHne
B KOHeL;

e PIList - 6bICTpbI 06X04 BCEX 3/IEMEHTOB;

* PISet - HaboOp yHMKaAJIbHbIX 2/1EMEHTOB;

* PIStack - peanusyeT pyHKUMN CTEKA;

* PIDeque - 6bicTpoe nobaBneHne B Ha4as 0 N KOHeL,;

* PIQueue - peanunsyeT PyHKUMN o4epenn;

* PIHash - Habop nap KNY-3HAYEHUE, KOYX YHUKASIbHbI.

ans yaoobHoro obxona KOHTEeNHepoB cyuiecTteyeT MaKpocC
piForeach(i,c), no3sonsoWmMin NOAYYNTb NO3JIEMEHTHbIN AOCTYN K ntobomy
TUNY KOHTEeNHepa. 3TOT MaKpocC pacumpaeTcsd HabopoM OKOHYaHUI
+ C-npucTtaBka const K nepeMeHHON;
+ R-o06xo04 B obpaTHOM nopsake;
* A (Tonbko GCC) - aBTOMaTM4yeckoe onpenesieHmne Tuna nepeMeHHon.
Hanpumep:

PIVector<int> v;

vV << 1 << 4 << 8;

piForeachC (int i, v) \\ == piForeach (const int i, v)
cout << i << " "

cout << endl;

B koHconm byneT «1 4 8».

PIVector<int> v;

Vv << 1 << 4 << 8;

piForeachRA (i, v) { \\ == piForeachR (int & i, v)
i--;
cout << i << " "

}

cout << endl;
B KoHconun bygeTt «7 3 O».
Ona ynobHOro ncnosib3oBaHUsA NepeyncineHnn cyuectsyeT WabnoHHbIN

knacc PIFlags, Nno3BOASOWMNIA UCNOSIb30BaTb €ro BMECTO NepeMeHHON Lesioro
TMNna w wunMelwmnn onepatop [] 4ONS NpPOBEPKM BXOXOEHUS 3/eMeHTa



nepe4vyuncrieHuns.
Hanpumep:

enum TestEnum {First, Second};
PIFlags<TestEnum> flags;

flags = First | Second;

if (flags[Second]) cout << "second ";
flags &= First;

if (flags[First]) cout << "first";

if (flags[Second]) cout << "second";
cout << endl;

B kKoHconu bypeTt «second first».

bauToBbIN MaccuBs

bantoBbin MaccuB B PIP, knacc PIByteArray, - 3To HacnegHbin OT
PIVector<uchar> knacc, umewowmin QyHKLUMM nepesofa COLEPXKUMOro B
base64 n obpaTHO, a Tak>Xe ynakoBKy/pacnakosKy no anropmtmy RLE.

buroBbIN MaccuB

BantoBbin MaccuB B PIP, knacc PIBitArray, peanusyeT xpaHeHue
OUTOBLIX OaHHbIX WU BCe MpPUCYyLUMe KOoHTemHepaM onepauuun. Coaepxumoe
BCcerga BblpaBHeHO Mo 4-x 6anmtoBonm rpaHuue. CyuiecTByeT MOTOKOBbIN
onepaTop BbiBOAa B std: :ostream, rpynnupyowwmnin Beisog rno 8 6uT.

CTpoka

Ctpoka B PIP, knacc PIString, paboTaeT c koamnposkon UTF8.

Ctpoka npepncrtasnseT cobon gnHammyeckmm maccus cmmsonoB PIChar,
Ka)XAbIl N3 KOTOPbIX - 3TO 4-x BanTHOe uenoe 4ucso. T. e. CTPOKa B MOXXeT
coaoep>aTb CUMBOJIbI B OHMKOoAEe. CTpoKa mMmeeT BCe Heobxogumbie (pyHKLNN
Ansa paboTbl C TEKCTOBOW CTPOKOW. MosIHaA COBMECTUMOCTb CO CTPOKaMMU:

 char * ;

* wchar t * ;

+ std::string;
* std::wstring.

CTpOKY MOXHO co3paBaTb M3 0OOro 4mcna, a TakXe nepeBogunTb B
yucna, nNpuyemM Yucna C npuctaBkonm «0x» n «0» BOCMPUHMMAIOTCA Kak
LwecTHaguaTepuyHble 1 BOCbMepPUYHbIe COOTBETCTBEHHO.

dann

®ann B PIP, knacc PIFile, saBnsieTcs pacwmpeHnem ¢ansoBoro noToka
std::fstream. OH MOXeT BbICTynaTb B KayeCTBe TEKCTOBOro m GuHapHOro
hanna oOAHOBPEMEHHO: AN nobanToBOro YTeHUsA/3anncnm CyecTBYOT



dyHKUnn writeData/readData, a onsg TEKCTOBOro YTeHUsA/3anmcm NOTOKOBbLIE
orepaTopsbl.

NMorok

Motok B PIP, knacc PIThread, peannsoBaH 4epe3 pthread B *NIX\QNX
cpepax n 4yepe3 WinAPI B Windows. i ncnonb30BaHMA NOTOKa Heobxoammo
HacnegoBaTbCcad OT Knacca PIThread wn nepeonpepennTb ¢QyHKUMO void
run(); Tak>xe MOXXHO nepeonpenennTb PyHKLNN, Bbi3biBatlOLWLMECA NpU CTapTe
n 3aBepweHunm notoka: void begin() wu void end(). dyHkuna run()
Bbl3blBae€TCA BHYTPU CO30aHHOI0 NOTOKa A0 Tex Nop, Noka He OyaeT Bbi3BaHa
dyHkumna stop() wmnm terminate(), T. e. HeT HeobxooMMOCTW CO3A4aBaTb
BHEWHNA UUKA BHYTpU run(). MNOTOK wumeeT npunoputeT N COOBCTBEHHbLIN
MbIOTEKC, KOTOPbIN Npu BKAOYEHHOM heedLockRun() 6nokupyeT BbI30B run().
ITOT MbIOTEKC MOXHO 6510KMpoBaTb/pa3bnoknpoBaTh GQYHKUUSAMN MOTOKa
lock()/unlock(). MoTok 3anyckaetcsa dyHkunen start(int delay), raoe
delay — 3agepXkKa B MWIUINCEKYHOAX Mexay BbizoBamu run(). [Ons
OAMHOYHOr0 3aycka run() ucnonb3yetcsa pyHkumna startOnce().

Tanmep

Tanmep B PIP, knacc PITimer, peannsoBaH 4epe3 cobbiTUA CUCTEMbI B
*NIX\QNX cpenax n 4epes noTtok C 3agepxkonm B Windows. B KOHCTpyKTOpe
TanvMepa nepenaeTcsa ykasaTesb Ha pyHKuuio popmata void function(void
* data), koTopyto Tanmep byneT BbI3biBaTb 4Yepe3 (PUKCUPOBAHHbIE OTPe3KU
BpeMeHW. B 3Ty dQyHKUMIO OH nepefaeT MAaHHble, 3ajaHHble (yHKUNEN
setData(void * data) wam B KOHCTpyKTOpe. Takxe TanMep MOXXHO
NCNosb30BaTb [AJ19 M3MepeHUs OTpe3KoB BpeMeHun: dyHkumm elapsed n(),
elapsed u(), elapsed m() n elapsed s() Bo3BpawlalOT KOJMYECTBO HaHO-,
MWUKPO-, MUJIN- UIN CEKYH[, C MOMEHTa rnocsiegHero Bbi3oBa reset().

MaTteMaTuka

B PIP peanu3oBaHbl BEKTOPHbLIN-MAaTPUYHbIM annapaTbl, peweHne
angpgepeHUnanbHbIX  YPaBHEHUN  pas/IMd4HbIMKM - MeTodaMK, a  TaKxe
MWUHUMaIbHbIN HAaboOp MaTeMaTUYECKNX PYHKLMNA N KOHCTAHT.

KpaTKne Ha3BaHNA TUMNOB:
+ complexi — complex<int>;
 complexf — complex<float>;
+ complexd — complex<double>;
+ complexld — complex<ldouble>.

KOHCTaHThI:
M_Pl -m;
M_2PI - 2m;
M Pl 3-m/3;



+ complexld complexld i(0., 1.);
+ complexld complexld 0(0.);
+ complexld complexld 1(1.);
+ complexd complexd i(0., 1.);

+ complexd complexd 0(0.);

+ complexd complexd 1(1.);

* double deg2rad = n/180 - pna nepeBoja M3 rpalycos B paaAnaHsbl;

* double rad2deg 180/m - npna nepesoda 13 paavaH B rpafychl;

DQYHKUWNN:

« 1int pow2(const int p) - BO3BegeHMe 2 B LEJIOYUCSIEHHYIO
MOJIOXKUTENbHYIO CTEMEHb;

+ double sqr(const double & v) - KBagpaT 4ncna;

« double sinc(const double & v) - sin(mv)/(mtVv);

+ complexd atanc(const complexd & C) - apKTaHreHC OT KOMMJIEKCHOI 0O

yucna;

+ complexd asinc(const complexd & C) - apKCMHYC OT KOMMJJEKCHOro
yucna;

+ complexd acosc(const complexd & C) - apKKOCUHYC OT KOMMJIEKCHOI O
yucna;

BekTOpHbIN 1M MaTPUYHbIA annapaTbl peann3oBaHbl B ABYX ¢dopMax
WwabsoHHOW N ANHAMNYECKOMN.
LLIabnoHHble KacCbl BEKTOPa U MaTpULbl:
+ template<uint Size, typename  Type = double> class
PIMathVectorT,
+ template<uint Cols, uint Rows = Cols, typename Type = double>
class PIMathMatrixT.
Mo yMon4YaHUIO BeKTOp W MaTpuua umelT Tun double, maTpuua
KBagpaTHas.
Pa3mepbl WabNOHHbLIX BEKTOPOB M MaTpWUL, HENMb3A MEHATb MNOCAe UuX
obbaBneHus.

OnHaMmnyeckne KnaccCbl BEKTOPaA N MaTpPULLbI:
+ template<typename Type = double> class PIMathVector,
+ template<typename Type = double> class PIMathMatrix.

Pa3mMepbl OAMHAaMNYECKNX BEKTOPOB U MATPUL, MOXXHO MEHSATb MocC/se uX
o6bsaBneHns, ogHako WwabnoHHble TUNbl paboTatloT BbiCTpee.

BekTopHO-MaTpuyHbIN annapaT NnoafaepXxnusaeT cieyoume onepaumn:
*  YMHOXeHune/oeneHune BeKTopa/MaTpuLbl Ha YXMCNO;
* CyMMa/Bbl4HUTaHNE BEKTOPOB/MaTpuUL;
* BEKTOp * BEKTOp - BEKTOpPHOE Npon3seneHune;
* BEKTOp © BEKTOp - CKansapHoOe npounsseneHune;
*  YMHOXXEeHWe MaTpuubl Ha MaTpuuy;
*  YMHOXEeHNe MaTpuLlbl Ha BEKTOP;



* TpPaHCNOHWPOBAHWE N MHBEPTUPOBaHME MaTPULL.

Ona nonyyvyeHns eavHWUYHOW MaTpuubl HY)XHOro dopmaTa CyulecTByeT
CTaTU4Has dyHKLNA identity(), Hanpumep:
«PIMathMatrixT<3u, 3u>::identity()». BekTopa ”n MaTpuubl UMET
MOTOKOBblE onepaTopbl BbiBoOAa B std::ostream. Ona ynobcTtBa BBeAEHDI
KpaTKne nMeHoBaHNA TUMOB:

« PIMathVectorT2i — PIMathVectorT<2u, int>;

e PIMathVectorT3i — PIMathVectorT<3u, int>;

e PIMathVectorT4i — PIMathVectorT<4u, int>;

« PIMathVectorT2d — PIMathVectorT<2u, double>;

« PIMathVectorT3d — PIMathVectorT<3u, double>;

e PIMathVectorT4d — PIMathVectorT<4u, double>;

e PIMathMatrixT22i — PIMathMatrixT<2u, 2u, int>;

e PIMathMatrixT331 — PIMathMatrixT<3u, 3u, int>;

e PIMathMatrixT44i — PIMathMatrixT<4u, 4u, int>;

e PIMathMatrixT22d — PIMathMatrixT<2u, 2u, double>;
e PIMathMatrixT33d — PIMathMatrixT<3u, 3u, double>;
e PIMathMatrixT44d — PIMathMatrixT<4u, 4u, double>;
e PIMathVectori — PIMathVector<int>;

« PIMathVectord — PIMathVector<double>;

e PIMathMatrixi — PIMathMatrix<int>;

e PIMathMatrixd — PIMathMatrix<double>.

Bblyucnunrenns

Ona Bbl4ucneHUn no QopMmyse, 3aaHHON TEeKCTOBOW CTPOKON U
3HaYeHnsaMN rnepemMeHHblX, cyuwecTtsyeT knacc PIEvaluator. OH onepupyeT C
KOMMNJIEKCHbIMU YuUCNaMnU C ToYHOCTb double. BblyncneHmne npoucxoamTt B 3
3Tana:

1. 3apaHme nepemMeHHbIX (HeobsA3aTenbHO);
2. nposepka hopMyibl;
3. Bbl4UCJIEHME 3HAYEHUS.

OyHKUUKN ona paboTbl C NepeMeHHbIMU:

+ 1int setVariable(const PIString & name, complexd value = 0.) -
3ajlaeT nepemMeHHonM name 3Ha4veHue value, ecqn NepeMeHHON C TakuMm
MMEeHeM HeTy, OHa co3jaeTcs. Bo3BpawaeT MHAOEKC NnepemMeHHOW AN
ObICTPOro oocTtyna B Hen;

 void setVariable(int index, complexd value = 0.) - 3agaeT
nepeMeHHoOn C MHAEKCOM index 3Ha4veHune value;

« 1int variableIndex(const PIString & name) — nonyy4uTb WHOEKC
nepeMeHHONn C MMeHeM name;

« void removeVariable(const PIString & name) — ypansdert

NnepeMeHHyl C MMeHeM name;
 void clearCustomVariables() - yonanseT BCce 3ajaHHble MepeMeHHbIe.



Ona 3agaHunsa dopMynbl ucnonbsyetca ¢GyHkumMa bool check(const
PIString & string), KoTopas BO3BpaLlaeT UCTUHY ecnn hopMyJia KOPPEKTHa
N NOXb, €C/IN HeKoppeKTHa. lMpeobpa3oBaHHYO (OPMYySly MOXXHO MOJYHYUTb
dyHKumen const PIString & expression(). OnucaHme owmnbKM MOXXHO
nony4ynte ¢yHKumen const PIString & error(). 3HavyeHune ¢oOpMybl
BbluncnsaeTca pyHkumnen complexd evaluate().

Mpu  3agaHMKM  (YyHKUMWM  CO3JaeTcA  CMUCOK  HWU3KOYPOBHEBbIX
WHCTPYKUWUNA, MPUBSA3AHHBLIX K MNepeMeHHbIM. 3TO MNO03BOJISeT WCMNOoJIb30BaTbh
BblHMCAUTENb AN TMOTOKOBbIX BbIYNUCAEHU, Korga nNo (UKCUPOBAHHOWN
dopMyne  MOXHO noJjiydaTb 3HadYeHUss Npu  pasiIMYHbIX  3HAYEHUAX
nepemMeHHbIX. T. e. nocne 3ajaHna QYHKUUM MOXXHO MEHATb 3Ha4YeHus
MnepeMeHHbIX W BHOBb BbIMUCAATbL 3HAYeHMe BblpaXkeHus. [pn  3TOM
BblYMCIUTESIb BbINOJIHAET HU3KOYPOBHEBbIE MNocsiefoBaTesibHble UHCTPYKUUN,
a He napcuT TeKCToBYKW CTpokKy. O[HakKo, TakKom MeTo HeraTuBHO
CKa3blBaeTCA Ha MNPOU3BOAUTENIBHOCTM MNPU  MNOCTOAHHO  MEHSLWMNXCA
dopmynax, T. K. KaxOblh pa3 nNpu U3MeHeHUu qopmysbl Heobxoammo
BbI3blBaTb pyHKUMIO bool check(const PIString & string).

BblyncnmTenb caM MO BO3MOXHOCTW paccTaBaseT CKOBKM U 3HaKWu
YMHO>XEHUS, 4TO MOXKHO yBMUAETb No npeobpa3oBaHHOM hopMyie.

Bblyncnmnrtenb No ymonyaHuio nmeet 3 KOHCTaHThI: 1, e, pi.

OnepaTopbl, NOALEPKNBAEMbIE BblHUCINTENIEM:
* + - CymMMa;
e — - BblYUTaAHWUE,
* * - YMHOXeHue;
e /- Denedue;
e 7 - BO3BeeHMNe B CTEMNEHb;
e % - 0OCTATOK OT OeneHuns;
* == - PaBHO;
* I=-He paBHO;
e >-6onblue;
e < - MeHblle;
e >= - He MeHblle;
e <=-He 6bonbLlue.

OyHKLNN, NogOeP>KNBAEMbIE BblHNCINTESIEM:
e arcsin(x) - apKCUHyC;
* arccos(X) - apKKOCUHYC;
* arctg(x) - apKTaHreHc;
e arcctg(x) - apKKOTaHreHc;
* random(f, t) - cnyyanHoe 4ucno ot f oo t;
* sin(X) - cuHyc;
* C0S(X) - KOCUHYC;
 tg(x) - TaHreHc;
* ctg(x) - KOTaHreHc ;
* exp(X) - aKCNOHeHTa;
* sh(x) - runepcuHyc;



ch(X) - runepkKocuHyc;

th(x) - rMnepTaHreHc;
cth(x) - rmnepkoTaHreHc;
sqrt(x) - KBagpaTHbIA KOPEHb;
sqr(x) - keagpar,;

pow(X, p) - BO3BedeHWE X B CTENeHb p;
abs(x) - moaynb;

In(X) - HaTypanbHbIN NorapugmM;

1g(Xx) - pecaTnyHbIn norapudm;

log(x, b) - norapudgm x nNo ocHoBaHUO b;
im(X) - MHMMaAs YaCTb KOMIJIEKCHOI O YNCNa;
re(x) - gencTeuTesibHasa 4aCcTb KOMMJIEKCHOIO YMUCa;
arg(x) - apryMeHT KOMMJIEKCHOIr0 YNCna;
len(x) - ONIMHA KOMMJIEKCHOr0 YMncna;

conj(x) - KOMNIEKCHO-COMpPsSXXeHHOe YNCIOo;
sign(x) - 3HaK 4Yucna (4encTBuUTEeNIbHON HYacTu);
rad(x) - rpagycbl B paguaHsbl;

deg(x) - pagnaHsbl B rpagychl.

Hanpumep:

int main() {

PIEvaluator eval;

eval.check("elogeee");

cout << eval.expression() << " = " << eval.evaluate()
<< endl;

i
B KoHconu bypeT «e*log(e*e*e) = (8.15485,0)».

int main() {

PIEvaluator eval;

int ind = eval.setVariable("x", 2.);

eval.check("powx,2) + icosxpi");

cout << eval.expression() << endl;

cout << eval.content.variable(ind).value << ": " <<
eval.evaluate() << endl;

eval.setVariable(ind, 3.);

cout << eval.content.variable(ind).value << ": " <<
eval.evaluate() << endl;

};

B KoHconu bypeT «pow(x,2)+i*cos(x*pi)
(2,0): (4,1)
(3,0): (9,-1)».



3axBaT Kn1aBuaTypbl

Ins 3axBaTa KJlaBMaTypbl B KOHCOJIbHbIX MPUIOXKEHUAX UCMNOJIb3YyeTCs
knacc PIKbdListener. B KOHCTpyKTOpe Kjacca Yyka3biBaeTcs QyHKLUMS
Bo3BpaTa B ¢opmaTe void function(char key, void * data), roe key -
HaXkaTaf knaBuwa, data - [JaHHbIe, NepefaHHble BTOPbIM aprymeHToM B
KOHCTpYyKTOpe nnm yHkumenm void setData(void * data). Ona ypobcTtea
CyllecTByeT CTaTu4Has nepemeHHasa bool exiting, kKoTopas ynpaBnfeTcs
OaHHbIM KnaccoM nocne Bbi3oBa ¢GyHKUMM void enableExitCapture(char

key = 'Q'). Mo ykasaHHaa KNaBuwe cTaTuU4Has nepemMeHHas CMeHUTCS Ha
NCTnHy. Ana oxxnpoaHusa Boixoda cyuwectsyeT Mmakpoc WAIT FOR_EXIT.
Hanpumep:

void keyFunc(char key, void * ) {
cout << "you press \'" << key << "\'" << endl;
o

PIKbdListener kl(keyFunc);

int main() {
cout << "press \'Q\' for exit" << endl;
kl.enableExitCapture();
kl.start();
WAIT FOR EXIT

};

KoHconb

Ona  OuHaMn4eckoro  aBTOMATU3MPOBAHHONO  (popMaTUPOBAHHOIO
oTobparkeHnss AaHHbIX B KOHCONb cyulecTByeT knacc PIConsole. DTOT Knacc
Mo3BOJISET BbLIBOOUTb B KOHCOJIb MEPEMEHHbIE pPa3J/INYHbIX TUMOB MO WX
yKasaTensM B HEeCKOJIbKO CTonbuoB, rpynnupoBaTb MepeMeHHble 1o
BKJIaflKaM, a TakKXXe BbINOJIHAET (PYHKUMW 3axBaTa U KjaBMaTypbl U BBOAA C
Hee CTPOK.

dyHKUuMa  pobaBneHusa, Hanpumep, CTpoku: addVariable(const
PIString & name, PIString * ptr, int column = 1,
PIFlags<PIConsole::Format> format = PIConsole::Normal), roe name -
nms, otobpa>kaemoe cneBa OT 3Ha4deHusd, ptr - ykasaTeslb Ha MepeMeHHYy1o,
column - cTtonbeu B Tekywen Bknagke, format - c¢opmaTt BbIBOAaA. [o
YMOJIHaHMIO nMepeMeHHaa fobasnseTca B nepsbin cTonbey co CTaHAAPTHLIM
dopmaToM. Bcero cyuwectsyeT 14 ¢gyHKkumm addVariable gns pasHbix TUNoB
rnepeMeHHbIX:

* PIString;
* char;

* bool;

* short;

e int;

+ long;

+ 1llong;
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* uchar;

e ushort;
e uint;

* ulong;
+ ullong;
« float;
 double.

Ona pobaBneHms CTpokn Oe3 nepeMeHHOW Wucnosb3lyeTcsa QYHKUUSA
addString(const PIString & name, int column = 1,
PIFlags<PIConsole::Format> format = PIConsole::Normal).

ans nobasneHus nycTon CTPOKM ncnonb3yeTcs dyHKLNSA
addEmptyLine(int column = 1, uint count = 1), roe count - KONM4YeCcTBO
nobangemMbiXx NyCTbIX CTPOK, MO YMOJIHaHUIO O4HA CTPOKa.

Ona pobaBneHna OWUTOBLIX MNEpPEMEHHbLIX WUCNoNb3yeTca GQyHKLUMUS
addBitVariable(const PIString & name, void * ptr, int fromBit, int
bitCount, int column = 1, PIFlags<PIConsole::Format> format =
PIConsole::Normal), roe ptr - yka3aTefNb Ha MEpPEMEHHYI, CoAep Kallyto
butosoe none, fromBit - cmMeweHne BUTOBOro NOASE OTHOCUTENbHO Havana,
bitCount - konnyecTtso 6MT B None.

Ka)xgas Bknagka Cooep>XUT CBOM HaAabop nepeMeHHbIX, N NepeKkvyeHne
MeXOy HMMWU MNPOUCXOAUT aBTOMATUYECKM MO Ha)KaTUo COOTBETCTBYHOLLEWN
BKJIaAKe KnaBuwun. ECM KOHCONb COOEPXXUT HECKOJIbKO BKJIaAOK, TO CHU3Y
aBTOMaTUYeCKN (hOpMMpPYyeTCs CTPOKa MOACKA3KWU, KOTOpas COLEPXWUT MMeHa
BKJIAAOK C KJlaBMLWAMN NepektoyYeHnsa. TakXKe eCTb BO3MOXXHOCTb A006aBUTb
CODCTBEHHYID CTPOKY MOACKA3KM [ANs TekKywen BKJaOKW Mpyv  NOMOLLM
dpyHKuMn addCustomStatus(const PIString & str), yoannTb CTPOKY MOXHO
dyHKumen clearCustomStatus(). lMocne co3pmaHUA KOHCOJNIb MMeeT OfOHY
BKJ1IaAKY C MMEHEM «main» U KJaBuLllen nepekswveHns = 0.

Ona pobasneHns BKAaAKM ucnonbdyetca dyHkumsa int addTab(const
PIString & name, char bind key = 0), roe name - nma Bkiagku, bind key
- KJaBuwWa nepeknydeHus, ecam = 0, TO NepekYnTCs Ha BKAAAKYy W3
KOHCOJZIN HEBO3MOXXHO, @ BO3MOXXHO TOJIbKO U3 Koga. PyHKUMS BO3BpaLlaeT
NMHOEKC CO30aHHOW BKJIAOKW.

Onsa nepekntoyeHns Ha BKIaAKY U3 KOAa UCMOb3YOTCA PYHKLNN:

* bool setTab(uint index) - nepekNOYUTBLCH NO UHOEKCY;
* bool setTab(const PIString & name) - NepekaOYUTBLCA MO UMEHMN.

Ecnn Takon BKNafgKu HeTy, TO PYHKLNN BEPHYT JIOXKb.

®opmaT popmMupyeTca ns nepedmncnedHma PIConsole: :Format:
* Normal - cTaHOapTHbIN hopMaT,;
* Bold - nony>XnpHbIn;
* Faint - 3aTeHeHHbIN (NOYTK HUr e He paboTaeT);
+ Italic - kypcuB (No4Tn HUrge He paboTtaeT);
* Underline - nog4epKHyTbIN;
 Blink - mepuatowimn;
 Inverse - NOMeHATb MeCcTaMu LBeTa (poHa N TEKCTa;
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* Black - 4yepHbIN TeKCT;

* Red - KpacCHbIN TEKCT;

 Green - 3eneHbIN TEKCT,;

* Yellow - XenTbl TEKCT;

 Blue - cuHunm TekcT;

* Magenta - nypnypHbIN TEKCT,;

* Cyan - ronybon TeKcT,;

« White - 6benbin TeEKCT;

* BackBlack - 4epHbIn ¢oH;

» BackRed - KpacHbI hOH;

* BackGreen - 3eneHbliin (poOH;

* BackYellow - »xenTbin (hoH;

* BackBlue - cuHNI OOH;

+ BackMagenta - nypnypHbI hOH;

* BackCyan - rony6own ¢oH;

* BackWhite - 6enbii oH;

* Dec - pecaATunyHbIN hopmMmaT (Lenble Yncna);

* Hex - wecTHaguaTepuydHbin popmaT (Lesible Yncna);
* Oct - BoCbMepu4HbIN hopMaT (Lesible Ynucna);

* Scientific - Hay4HbIn bopmMaT (*Ex*, yncna c nnasatoLen TOYKON).

B KOHCTpPYKTOpe KOHCOJZIN el MOXXHO nepefaTb ykasaTeslb Ha PYHKLUIO
BO3BpaTa, TakKXXe Kak M KJlacCy 3axBaTa KjfaBnaTypbl. KOHCOb NnpefocTaBnseT
TakKoOW e PyHKLMOHaN OXNOaHUA BbIXOAa, KaK M KJlacC 3axBaTa KjaBmaTypbl.
OyHKLUMA 3anycka KoHconm void start(bool wait = false) mmeer oauH
aprymMeHT wait - npm uctmHe ata PyHKUMA CTaHOBUTCA B/IOKMpYIOLen A0 Tex
nop, Noka He byaoeT Ha)kaTa KjlaBuLwa BbIXo4a.

Mpnmep ncnonb3oBaHUA:

struct BitsStruct {

uchar bl: 1;
uchar b2: 2;
uchar b4: 4;
}s
int 1 = 1;

BitsStruct bits;

void keyFunc(char key, void * ) {
switch (key) {

case '-': 1--; break;
case '+': i++; break;

case '[': bits.bl--; break;
case ']': bits.bl++; break;
case ';': bits.b2--; break;
case '\'': bits.b2++; break;
case ',': bits.b4--; break;
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case '.': bits.b4++; break;
}
}i

PIConsole c(false, keyFunc);

int main() {
c.addString("PIConsole example");
c.addEmptyLine();

c.addTab("colors", '1');

c.addString("Red string", 1, PIConsole::Red);

c.addString("Blue on yellow", 1, PIConsole::Blue |
PIConsole: :BackYellow);

c.addEmptyLine();

c.addTab("columns", '2');
c.addString("column 1", 1, PIConsole::BackYellow);
c.addString("column 2", 2, PIConsole::BackCyan);
c.addString("column 3", 3, PIConsole::BackMagenta);
c.addEmptyLine();
c.addTab("bits", '3');
c.addBitVariable("b1l", &bits, 0, 1);
c.addBitVariable("b2", &bits, 1, 2);
c.addBitVariable("b4", &bits, 3, 4);
c.addCustomStatus("[] - -/+ bl, ;\' - -/+ b2, ,. - -/+
b4");
c.addEmptyLine();
c.addTab("formats", '4');
c.addVariable("our int", &i);
c.addVariable("dec", &i);
c.addVariable("oct", &i, 1, PIConsole::0ct);
c.addVariable("hex", &i, 1, PIConsole::Hex);
c.addCustomStatus("-+ - -/+ number");
c.addEmptyLine();
c.setTab(0);
c.enableExitCapture();
c.start(true);
}

dTa nporpaMma HarnssaHoO OEMOHCTPUPYET BO3MOXXHOCTU OTOBparkeHus
B KOHCOJ/Ib (POPMATUPOBAHHbLIX CTPOK W AaHHbIX, UCMOJIb30BAaHUSA BKJ1AMO0K,
06paboTKM Ha)KaTuna KNaBuULL N OXKNOaHUA BbIXoaa.
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KoHpurypaunoHHbin cpann

Ona nonyyeHma paHHbiX w3 ¢annos ¢dopmata, 6am3koro B 1ini,
cywectsyeT knacc PIConfig. DTOT KJjacc 4YMTaeT M 3anucbiBaeT dalbl,
cocTosilMe u3 CTPOK cnepywuwero dopmata: «[npobenbl] Mg = 3HayeHue
[#[Tnn(ognH cumBON)] KOMMeEHTapumn]»

Bce paHHbIe BHYTPU KJlacCa XpaHATCA B Buae aepeBa. [lycTtoe aepeso
COOEepPXUT OOUH y3en «root». Kaxkabln y3en pgepesa uUMeeT UMSA N MOXKET
copepXaTb 3Ha4YeHUe, TUN U KOMMEHTapun, nan Maccus O04epHUX y3s10B. B
TeKCToBOM hannie wuMa napameTpa MoxXeT OblTb 3anucaHoO B Buae
nocnenoBaTeNbHOCTM MMeH Y3/10B, pa3fesieHHbIX CUMBOJIOM WIN CTPOKOWN
pasgenuTtens, rno yMoJsl4aHMIO 3TO TOYKaA.

Hanpumep, cTpoka «nl.n2.n3 = 1» uvHTepnpeTnpyeTCcsa Kak y3en n3,
KOTOPbIN SABASETCHA OOYEPHUM K Y37y N2, KOTOPbIA O04YepHU OT y3na nl. B
3TOM C/ly4ae y3en N3 mMmeeT 3HayYeHune, TUN U KOMMeHTapuin, a y3ibl Nl n n2
MMEIT MacCMBbl A0YEPHUX Y3/10B.

Ona onucaHmsa y3na M MaccMmeBa Y3/I0B BBeeHbl BHYTPEHHUEe KJlaccChl
PIConfig::Entry u PIConfig::Branch.

Knacc PIConfig::Entry nmeeTt mmsa, Tun, KOMMeHTapun, yKasaTesb Ha
y3en-pogutesb U MacCUB  O0YEepHUX Y3/I0B B BuUAe  3K3emnasgpa
PIConfig::Branch. Tak)e 3TOT KJjlacC MMeeT neperpyXXeHHbln onepaTtop
HesABHOro npeobpa3oBaHMa B crneayoLlime TUnbi:

 bool;
 char;
 short;
e int;

+ long;

e uchar;
e ushort;
e uilint;

* ulong;
« float;
* double;
* PIString;

 PIStringList.

Knacc PIConfig::Branch HacneposaH oT PIVector<Entry * > un nmeer
PYHKLNM ON5 MOUCKA Y3/10B MO A0YEPHUM Yy3J1aM COLAEPKUMOTO.

OcHoBHble pyHKUMM Knacca PIConfig n PIConfig::Entry:

« PIConfig::Entry & getValue(const PIString & vname, const
PIString & def = PIString(), bool * exist = 0) n ewé 12
NogobHbIX PYHKUUN C pa3nnyHbiMn Tunamn def. OyHKUNS BO3BpaLLaeT
y3en C nyteMm vname uam nycTtom y3en co 3HaveHumem def, ecnm He
Haxo4WT y3aa No NyTu vname. B nepemMeHHyto exist 3anuceiBaeTcs 6bin
NN HanpeH ysen.

 void setValue(const PIString & name, const PIString & value,
const PIString & type = "s", bool write = true) obwerosnga un
void setValue(const PIString & name, const char * value, bool
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write = true) un ewe 10 yHKUMN C pas3nYHbIMKM TuNamm value
MNepBas yHKUMA 3annCbIBaAET y3ea rno nyTu name co 3HavyeHmem value u
Tnnom type. Ecnm write nctuHa, TO Cpasy e Npomn3BOAUTCHA 3anncCb B
dann. Btopom BapumaHT dyHKumn 6e3 aprymeHta type, OH
onpepenseTcsa B 3aBUCMMOCTM OT Tuna value.

Ecnn yka3aHHOro y3sa HeTy, OH co3[aeTcs.

Jlydlwe BCero CooTBETCTBME MeXOY TEKCTOBbIM COAEPXUMbIM (halna w

NPEBOBUAHON CTPYKTYPON MOXKHO OTPa3nTb Ha PUCYHKE:

gas.senderip = 127.0.0.1
gas.senderport = 0x1001 #n

WValue Type - Comment gas.senderfrequency = 10 #f
v- gas gas.writeHistory = true #b
v-sender mcpl.receiverip = 127.0.0.1 #/

mepl.receiverport = 4012 #n

v-mepl

Ip 127].1] 0 J.1 0 .01 |§8 hd mecpl.receiverfrequency = 20 #°
port 4097 $)integer mcpl.writeHistory = false #b
L

frequency 10,00000 S float v

writeHistory & boolean w

¥ receiver

ip 127, 0 ., 0 . 1 ip w
port 4012 $ integer w
frequency 20,00000 ¢ float v

writeHistory boolean w

Hanpumep:

PIConfig conf("file.conf");
cout << conf.allTree();

B koHconu bypeT:
«gas
sender
ip = 127.0.0.1
port = 0x1001
frequency = 10
writeHistory = true
mcpl
receiver
ip = 127.0.0.1
port = 4012
frequency = 20
writeHistory = false»

Ewe:

PIConfig conf("file.conf");

PIConfig::Entry gas = conf.getValue("gas");
cout << gas.getValue("sender.ip") << endl;
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cout << conf.getValue("gas.sender.ip") << endl;
cout << conf.getValue("gas").getValue("sender.ip") << endl;
cout << conf.getValue("gas.sender").getValue("ip") << endl;

B KoHCcoNun bypeT:

«127.0.0.1
127.0.0.1
127.0.0.1
127.0.0.1»

Ewe:

PIConfig conf("file .conf");

PIConfig::Branch ports = conf.allLeaves().filter("port");
cout << ports << endl;

B KoHconun bypeT:
«port = 0x1001
port 4012»

Ewe:

PIString ip;

int port;

PIConfig conf("protocols.conf~");

ip = conf.getValue("mcpl.receiver.ip");
port = conf.getValue("mcpl.receiver.port");
cout << ip << ":" << port << endl;

B KkoHconum 6ygpeT: «127.0.0.1:4012»

MNMocnepoBatesibHbIA NOPT

PaboTy c nocnepnoBaTenbHbIM NMopToM B PIP peannsyeT knacc PISerial.
B KOHCTpyKTOpe KJjacca YyKas3blBaeTCcd WMs YCTpoucTBa (Hanpumep, Ha
Windows - «COM1», Ha Linux - «/dev/ttyS1», Ha QNX - «/dev/serl»), oaHHble,
nepepaBaemMble B (PYHKUWW BO3BpaTa, U (PyHKUUA o3BpaTa, Bbi3blBaemas
rnocsie npuemMa f[aHHbIX 4epe3 nopT. PyHKUMA BoO3BpaTa wumeeT dopmaT
bool function(void * data, char * rec, 1int size), rpe data -
yKa3aHHble [JaHHble, rec - MNPUHATbIE OaHHble, Size - pa3Mep MNPUHATbIX
DaHHbIX.

Hanpumep:

PIString our data = "test string";
bool recFunc(void * data, char * recData, int recSize) {

cout << "our data: " << *((PIString*)data) << endl;
cout << "received " << recSize << " bytes" << endl;

};

PISerial serial("/dev/ttyS0", &our data, recFunc);
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int main() {
serial.setSpeed(PISerial::S115200);
serial.setParameters(PISerial::ParityControl |
PISerial::TwoStopBits);
serial.start();
FOREVER WAIT

}

3Ta nporpaMMma UHNLMNANN3NPYET NPUEM Mo ycTponctey "/dev/ttySo"
Co ckopocTbto 115200 604, KOHTPOJIEM YETHOCTU U ABYMS CTOMNOBbLIMM BUTaMu.
Tak>Xe B Ka4ecCcTBe fJaHHbIX YKa3blBaeTCAa CTpoka. [Mocse npueMa AaHHbIX B
KOHCOJIb CO00LWaloTCa AaHHble (CTPOKa) U KONMYECTBO NMPUHATLIX 6anT.

Knacc wvMeeT BO3MOXHOCTb MpueMa pfaHHbIX C  (QUKCUPOBaHHbLIM
3arosioBkoM. O6bIYHO Mpu nMepenade No nocnegoBaTesibHOMY MOPTY MepBble
HECKOJIbKO B6alT MCnonb3ylT Kak MNpuU3HakK Ha4vasna nakeTta. [ONa BKIAOYEHUS
aHaNn3a NPMHUMAEMbIX OaHHbIX NCMONb3yeTCa PYyHKUNSA

void setReadData(void * headerPtr, int headerSize, int
dataSize), roe

* headerPtr - yka3aTenb Ha 3arosIoBOK NakeTa;
* headerSize - pa3mep 3arosioBka nakeTa;
* dataSize - pa3smep none3HbIX JaHHbIX.

Ecnn nocne npuema nakeTa (pyHKUMA BO3BpaTa BO3BpaTWUA JIOXKb, TO
KJlaCC CHUTaET, YTO HEMpPaBW/IbHO onpeaennn Havaslo rnakeTa, U ganee UeT B
3TOM )Ke NnakeTe Npu3HaK Ha4ana nakeTa.

ITO XOPOLLO NANIOCTPUPYET CleayoLWnn PUCYHOK:

[aHHble
—1 X | *
—_ —
3aronoBok [Tone3Hble AaHHbIE

[MakeT npuHAT BEpPHO (PyHKUUA BO3BpaTa BO3BpaTUIIa UCTUHY)

[aHHbIE
""'€;1 * | % * | %

3aroloBoK
cnepyoulero
nakeTa

MakeT NPUHSAT HeBEPHO (PyHKLMS BO3BpaTa BO3BPaTWIa JIOXKb)

‘_____€54 x | %k

HaHHblEe

I

Mownck 3arosioBka B
TEKYLLEM NakKeTe
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CeTteBOoM MHTEpgenc

PaboTy c ceTbto B PIP peanu3syet knacc PIEthernet, KoTopbin O4YeHb
noxoX Ha PISerial. To/sibKO B KOHCTPYKTOpe BMeCTO YCTPOMUCTBa
yKa3blBaeTcs IP v mopT oA npocnyLKn.

CeTb paboTaeT no npoTtokony UDP,

lNMporokon

ba3zoBbin knacc PIProtocol peanusyeT npuem-nepenadvy QLaHHbIX MO
3alaHHbIM KaHaJ/laM, OTCJIeXXMBaeT KadeCTBO CBA3M WU MMeeT BUpPTYyalsibHble
PYHKUMM  ONA  KOHTPOAs UWHGOpPMauMoHHOro obmeHa. OH copepXuT
ak3eMnnapbl kKnaccos PISerial n PIEthernet n MoXxeT oCcyLlecTBAATb NpueMm
N nepepadvy OaHHbIX HE3aBUCUMO APYr OT Apyra 4Yepes rnocsenoBaTesbHbIN
nopT WK MO CeTn.

Ka4yecTBO CBSA3M OUEHMBAETCHA C NoMoulblo TanmMmepa, paboTatouwero no
oXmpgaemonm 4yactoTe npumema, n nmeet Tmun PIProtocol::Quality {Unknown
= 1, Failure = 2, Bad = 3, Average = 4, Good = 5} - HEM3BECTHO, HETY
CBA3WU, NMaoxasa CBA3b, CPefHAs, XOpoLuas.

B knacce wumeetcs 2 Tuna 4acTOTbl: MIHOBEHHasdA W WHTerpasibHas.
MrHoBeHHass 4acToTa BblYUCAAETCA MO 3a4ep)xKe nocsefHero MNpPUHATOro
nakeTa, a WHTerpanbHas BblYUCAAETCA MO OnpefenNeHHOMY KOJINYeCcTBYy
0OXUAaeMbIX NaKeToB. ITO KOJIMYECTBO onpenesifaeTcs N3 0XXnaaeMmom 4acToThbl
M paBHO 3*4acToTy, HO He MeHee 10. [10 3TOMY >Xe KONIMYeCTBY OXMOaeMblX
NnakeToB onpenenseTcs KayecTBO CBA3M: [0 MOJiy4eHUs NnepBOro nakerta 3TO
Unknown, npu MOAHOCTbIO MoTepsasHHOW cBA3M 3To Failure, npu = 20%
MPUHATBIX MaKeToB OT OoXuaaembix 3To Bad, npn > 20% n = 80% 3710 Average,
npun = 80% 310 Good.

Knacc mmeeT M NyCcToM KOHCTPYKTOP, HO Jiy4ylle BCEro MCnosb30BaTb
BTopoun: PIProtocol(const PIString & config, const PIString & name,
void * recHeaderPtr = 0, int recHeaderSize = 0, void * recDataPtr
= 0, int recDataSize = 0, void * sendDataPtr = 0, int sendDataSize
= 0), rge:

+ config - NyTb K KOHUrypauMoHHOMY hanny;

* name - NMs NPOTOKONa;

* recHeaderPtr - yka3aTesib Ha 3aroJioBOK rNpMHUMaeMoun CTPYKTYpPbl;
* recHeaderSize - pa3Mep 3arojloBka NpUHMMaeMon CTPYKTYpbI;

* recDataPtr - ykasaTesib Ha NPUHUMaeEMylo CTPYKTYPY;

* recHeaderSize - pa3sMep NpMHUMaeMoun CTPYKTYpPbl;

+ sendDataPtr - ykaszaTenb Ha nepenaBaemMylo CTPYKTYpPY;

+ sendDataSize - pa3mep nepenaBaeMoun CTPYKTYpPbI.

B cpavne config posxeH 6bITb y3en ¢ MMeHeM name, B KOTOPOM OMucaH
MPOTOKOJI:
* B Yy3Jle «receiver» onucbiBaeTCa NPUEMHUK;
* B Yy3Jie «sender» onncbIBaeTCcA nepenaTyuk.
Ona  ncnonb3oBaHMA  nocsiefoBaTeNbHOrO  MNOpTa  OMUCHLIBAlOTCA
napamMeTpbl:
+ obsaA3aTesibHbIE:

18



o «device» - ycTtponcteo COM-nopTa, CTPOKOBbIN;
o «speed» - cKOpoCcTb 0bmeHa, 6oa;
* HeobsA3aTesibHbIE:
o «parity» - BKJOYNTb KOHTPOJIb YETHOCTW, JIOr MYECKUK;
o «twoStopBits» - ABa cTONOBbIX 6BUTa BMECTO OAHOr0, N0rU4YeCKUu.
ONna ncnonb30BaHUS CETU ONUCLIBAKOTCS MapaMeTpbl:
+ obs3aTesnbHblE:
o «ip» - IP agpec;
o «port» - nopt;

Takxe B y3nax «receiver» un «sender» MOXHO 3ajaTb 3HayeHue
«frequency»: pna nNpueMHMKa 3TO HeobxoguMbIN MNapaMeTp OJ19 OUEHKU
KayecTBa CBA3W, [AONa nNepepaTtyMka 3TO NO3BOJIAET  UCMNOJIb30BaTh
COBCTBEHHbLIN TanMep 14 OTNPaBKU MakeToB.

B cny4ae ncnonb3oBaHuA g8 npueMa M nepepayv nocsenoBaTesibHOro
nopTa MOXHO OMNUCbIBaTb TOJIbKO y3en «receiver», anga nepepatyuka bynet
MCNONIb30BaTbCH 3TO e YCTPOMCTBO C TEMU »Xe NnapameTpamMn. AprymeHTbl
3aroJloBka, 3ajaHHble B KOHCTPYKTOpe, nepepatTca obbekTy PISerial gns
Hawuy4dLwwero npveMa gaHHbIX.

Ecnn 3arosioBoYHbIE apryMeHTbl HEHyJsieBble U UCMNOJIb3YeTCA CceTeBou
obMeH, TO cHYMTaeTCs, 4YTO yKasaTeslb Ha4dasna CTPYKTypbl A8 npuemMa - 3TO
yKa3aTeslb Ha 3arosioBoK (recHeaderPtr), a pasamep npnHMMaeMomn CTPYKTYypbl
- 3TO CyMMa pa3MepoB 3arojloBKa U NpMHMUMaeMoun CTPYKTypbl (recHeaderSize
+ recHeaderSize).

Mpnmep onncaHnsa NPOTOKO1a B KOHPUIypauMoHHOM dhainne

mcpl.receiver.ip = 127.0.0.1 #i
mcpl.receiver.port = 4012 #n
mcpl.receiver.frequency = 20 #f
mcpl.sender.ip = 192.168.0.190 #i
mcpl.sender.port = 4013 #n
mcpl.sender. frequency = 20 #f

B 3TOM cniydae npoTokona «mcpl» 6yaeT npuHMMaTb U NOCbIJIaTbh NakKeTb
no ceTn ¢ YyactoTtomn 20 Iy,

Opyron npumep:

ts.receiver.device = /dev/ttySO #s
ts.receiver.speed = 57600 #n
ts.receiver.parity = false #b
ts.receiver.twoStopBits = false #b

340ecb npoTokon «ts» BypoeT mcnonb3oBaTb A8 NpuemMa M nepenayu
naketoB COM-nopT «/dev/ttyS0O», HacTpoeHHbIN Ha ckopocTb 57600 6ona, 6e3
KOHTPOIS HETHOCTM N C OQHUM CTOMOBbLIM BUTOM.

Ona ynpasneHns npueMoM U nepefadvyen OaHHbIX B Kjacce-HacnegHuke
oT PIProtocol MOXXHO nepeonpenennTb cnepyowme BupTyasbHble QYHKLNN:

* bool receive(char * data, int size) - BbINOJHSAETCHA Cpa3y nocse
npueMa f[aHHbIX, OO0 TMPOBEPKN Ha KOPPEKTHOCTb. [0 yMonyaHutio

KonupyeT pnaHHble data B 3afaHHbIN YyKasaTeslb Ha MNPUHUMaEMYIO

CTPYKTYPY;

* bool validate() - BbINONHAETCA nocne npumemMa AaHHbIX N PYHKLUN
receive, B He MOXXHO MPOBEPUTL AAHHbIE HA KOPPEKTHOCTb, Hanpumep,
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MPoOBEPUTb MOASA MNPUHATON CTPYKTYpPbl Ha MPaBUIbHOCTb, CBEPUTb
KOHTPOJIbHYIO CyMMY. ECAnM OaHHble MPUHATBI KOPPEKTHO, Heobxoammo
BEPHYTb WUCTUHY, MHa4e NoXb. OT BO3BpPaALLAEMOro 3HAYEHUS 3aBUCUT
TakKXe KOHTpPOJZIb Ka4vecTtBa c¢BA3W. [lo ymMon4YaHuMio BO3BpallaeTcs
NCTUHA;

bool aboutSend() - BbINno/IHAETCA HenMoCpenCTBEHHO nepen nepenadven
DaHHbIX. Ecnnm BepHYTb N0Xb, TO nepegada He ocywectsutcda. [lo
YMOJIHaHUMIO BO3BpaLLlaeTCa NCTUHA;

uint checksum i(void * data, int size) - ¢yHKUMA nofacyeTa
KOHTPOJIbHOW CyMMbl, yaobHO MNCNONb30BaTb npwu NnpoBepKU
KOPPEKTHOCTMK npuema. o ymon4aHutio 3To NnobUTHO MHBEPTMPOBAHHAs
nobanToBas cymma AaHHbIX data + 1;

uchar checksum c(void * data, 1int size) - TO e, 4TO U Bbile,
TOJIbKO CYMMa CHYMUTaEeTCHa B MepeMeHHon Tuna uchar.

Mpnmep kKnacca-HaciegHMKa
class MV2: public PIProtocol {
public:
MV2(const PIString & config): PIProtocol(config, "mv2",

0, 0, &'rom mv2, sizeof(from mv2), &to mv2, sizeof(to mv2))
{

PIConfig conf(config, PIFile::Read);

startReceive();

startSend();

}

fromMV2 from mv2;
toMV2 to mv2;

private:
bool validate() {
if (from mv2.checksum != checksum c(&from mv2,
sizeof(from mv2) - 1)) return false;
return true;
}

bool aboutSend() {
to mv2.checksum = checksum c(&to mv2,
sizeof(to mv2) - 1);
return true;
}

}i

3T0 He paboyunii Nnpumep, a AeMOHCTPALIMA CO31aHNA CBOEro NpoTOoKOoJa

nepeonpepneneHveMm PIProtocol. fromMV2 n toMV2 - 3TO CTPYKTYypbl NpuemMa u
nepefaynm pJaHHbIX, OHM 34eCb He o06bsaABseHbl. Ona paboTbl 3K3eMnaspa
[AaHHOro Kjacca HeobxoaMMo BCero Nvlb Co34aTb €ro 3k3emnasap B paboyen
nporpamme. lNMocne co3naHusA obbekTa BHYTPU Hero 3anyCcTaTca ABa TanMmepa
W OOMH MOTOK: TaMMepbl Ka4vecTBa CBA3N U OTMPaBKM MNaKeTOB W MOTOK
npuema.
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Onsa nonyyeHnsa nHopMaunm 0 NPOTOKOJ1Ee CYLLEeCTBYIOT PYHKLUN:
+ float immediateFrequency() - MrHOBEHHada YacToTa NpUeMa;
+ float integralFrequency() - nHTerpanbHasa 4acToTa NpuUema;
 ullong receiveCount() - KOIMYECTBO KOPPEKTHO MPUHATBIX NAaKeTOB;
 ullong wrongCount() - KONIMYECTBO HEKOPPEKTHO NPUHATLIX MAKETOB;
 ullong sendCount() - KONNYECTBO OTMPAB/IEHHbIX MAKETOB;
 PIProtocol::Quality quality() - ka4ecTBO CBS3MK;
* PIString receiverDeviceState() - cocToOsiHME NPUEMHUKA;
 PIString senderDeviceState() - cocTosiHMe nepepaTyumka.
MNepevyncneHHble Bbile QYHKUMXU [Na yaobHoOro WHTerpupoBaHuMsa C
kKoHcosbto PIConsole wuMeldT aHanoru C nNpuctaBkon « ptr», KoTopble
BO3BpalLatloT COOTBETCTBYOLLME YyKasaTenn, KOTOopble MOXHO nepepasaTb
dpyHKunam addVariable. Takxe PIProtocol wumeeT ¢dyHKUmMm PIString
receiverDeviceName () n PIString senderDeviceName(), KoTopble
BO3BpalLalOT MOJIHbIE MMeHa MNpueMHuKa u nepepatymka. Ona COM-nopToB
3To uM4A popmaTa «/dev/ttySO», ona cetn - «127.0.0.1:1024».

CurHasnsi

MpunoxxeHns  MOrytT npuHMUMaTb CUrHanbl, Hanpumep  SIGINT,
reHepupyembin TepMUHaNoM npu Ha>kaTum Ctrl+C. o yMmon4aHuio 3a peakLumio
Ha CWUrHasbl OTBeYaeT cCucTeMHas 6ubnmoreka, HO C MOMOLLbIO KJacca
PISignals MO)XHO nepeonpenennTb 06paboTUYnK HY>XKHbIX CUFHaA/NOB Ha CBOW.
ITOT KJlacc onpepenseT nepevyncieHne curHanos enum Signal:

* Interrupt - npepbiBaHMe c knasuatypsbl (Ctrl+C);
+ Illegal - HeBepHas NHCTPYKLUS;

 Abort -;

*  FPE - ncknio4yeHusa niaBamoLLEN TOYKU,

+ SegFault - owunbka cerMmeHTNpPoOBaHUS;

* Termination - 3aBepLueHune;

Hanee Tonbko onsa *NIX/QNX cucrem:

* Hangup - oTcoeAnHEHMe OT TeKyLlero TepMruHana;
* Quit - Bbixon (Ctrl+\);

+ Kill - ybuTb Nnpouecc;

* BrokenPipe - HEKOPpPEKTHbIN pipe;

 Timer - curHan TamMmepbl CUCTEMbI;

* UserDefinedl - onpeneneHHbIN nosib3oBaTenem 1;
* UserDefined2 - onpeneneHHbIN Nosib3oBaTeNEM 2;
 ChildStopped - oo4epHUin NpoLecc OCTAaHOBEH UM 3aBEpPLLEH;
+ Continue - NpoAo/IXNTb BbIMOJIHEHNE;

+ StopProcess - 0oCTaHOBUTb BbIMOJIHEHNE;

* StopTTY - ocTaHOBUTL BbIBOL B TEpMUHA;

* StopTTYInput - ocCTaHOBUTL BBOL W3 TepMuUHaNa [JNd [O04YepHUX
npoLeccos;

* StopTTYOutput - oCTaHOBUTbL BbLIBOL B TepMUHanA [ONA LOYEepPHUX
rnpoLeccos;

nsa Bcex cucrem:
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+ ALl - BCe curHans.l.

ITOT KJNaCcC WCMNoJib3yeTCAa TONIbKO MNPOCTPaAaHCTBO WMEH, BecCb
pyHKUMOHaN peann3oBaH Yyepes cTaTndeckme QpyHKLNNn:

+ setSlot(SignalEvent slot) - ycTaHOBUTb CBOKO (PYyHKLMO-06paboTumK
curHanos, SignalEvent 3To ykasaTenb Ha QyHKuuo ¢gopmata void
function(PISignals::Signal);

» grabSignals(PIFlags<PISignals::Signal> signals) -
nepeonpeaennTb 06paboTynK yKasaHHbIX CUFHAI0B Ha CBOW;

* raiseSignal(PISignals::Signal signal) - BbI3BaTb cUrHan signal.

Mpumep:
void signalFunc(PISignals::Signal signal) {

if (signal == PISignals::Interrupt) cout << "Ctrl+C
pressed" << endl;

}i

int main() {
PISignals::setSlot(signalFunc);
PISignals::grabSignals(PISignals::Interrupt);
FOREVER WAIT

}i

AHasin3 KOMaHOHOMW CTPOKH

MPUNOXEHNIO 4acTO MnepedaldT HEKOTOPblie KJIYM U apryMeHTbl Mnpu
3anycke, U3 KoOMaHOHOW CTpoku. [na pasbopa KAYEN MOXKHO MUCMOJSIb30BaTb
int argc, char * argv[] dyHKuMm main, HO AnA aBTOMaTU3aLUM ITOrO
npouecca co3naH knacc PICLI (Command Line Interface). B KOHCTpyKTOpe
emMy nepepnarTcs aprymMmeHTbl pyHKUMM main - int argc v char * argv[].

Knto4ynm aprymeHTa MoryT 6biTb NOAHBIMU N KOPOTKMMWU, N HAYUHAKOTCA C
onpeneneHHoOM TMpPUCTaBKU (MO YMOJTHAHUID «--» WU «-» COOTBETCTBEHHO).
HeCckKo/bKO KOPOTKMUX K/KYen MOryT MATU CAUTHO U MMeTb OoAHYy obuiyto
NPUCTaBKy B Hadvane. Kakabll apryMeHT MOXEeT MMEeTb 3HadeHue, KoTopoe
[OJIKHO cnefoBaTh Cpa3y nocse Kiwya vyepes npoben.

Ona pobaBneHnsa aprymeHTa wucnosb3yeTtca ¢yHkumsa addArgument.
MNepBbin aprymMeHT @QyHKUMM - 3TO WUMA aprymMeHTa, nocnegHuin
(HeobsA3aTesNbHbIN) - 3TO JIOTMYECKOEe 3HavYeHue eCcTb M Yy apryMeHTa
3Ha4YeHune, No YMOJTHaHUIO NOXKb. BTOpPbIM 1 TpeTbUM apryMeHTaMum MOryT natm
KOPOTKNA W TMOJIHbIA KJOYN aprymeHTa, Mo YMOJYaHWIO TMOJIHbIA Kty
coBMagaeT C UMeHeM apryMmeHTa, a KOPOTKUIN KoY - rnepBas BykBa MosiHOro
MMeHWn K4Ya. Hanpumep:

* addArgument ("debug") - nonHbIn KN4 = “debug”, kKopoTkunm = "d";

* addArgument("debug", "D") - nonHbin ka4 = "debug"”, KOpOTKUN =
IIDII;
 addArgument("debug", "D", "Dbg") - nonHbn kw4 = "Dbg",

KopoTkum = "D";

Ona NpoBepkn BXOXXAEHNSA apryMeHTa B KOMaHAy 3anycka MpujioxeHus
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ncnonbsyetca pyHkuma bool hasArgument(const PIString & name), roe
name - UMS apryMmeHTa.
Ons nonydyeHnsa 3Ha4YeHUA aprymMmeHTa ncnosb3lyeTtcsa pyHkumsa PIString
argumentValue(const PIString & name), roe name - uMA aprymeHTa.
Ona n3aMeHeHnsa NoJSIHOM U KOPOTKOM MPUCTABOK NCMONb3YIOTCA PYyHKLNN
setShortKeyPrefix n setFullKeyPrefix.

Mpumep:

int main(int argc, char * argv[]) {
PICLI cli(argc, argv);
cli.addArgument("debug");

cli.addArgument("value",

IIVII ,

if (cli.hasArgument("debug"))
cout << "has debug" << endl;

if (cli.hasArgument("value"))
cout << "value = " << cli.argumentValue("value") <<

endl;
}i

Pe3ynbTaThbl 3anycka AaHHOW MPOrpaMMmsl:

perid@perid4-gentoo
perid@peri4-gentoo
has debug
perid@perid4-gentoo
has debug
perid@peri4-gentoo
value =
perid@peri4-gentoo
value = 123
perid@peri4-gentoo
value = 123
perid@peri4-gentoo
perid@perid4-gentoo
has debug
perid@peri4-gentoo
has debug
value = 123
perid@peri4-gentoo
has debug
value = 123
perid@perid-gentoo
has debug
value =

MNMpouecc

~/pprojects/pip
~/pprojects/pip

~/pprojects/pip
~/pprojects/pip
~/pprojects/pip
~/pprojects/pip
~/pprojects/pip
~/pprojects/pip
~/pprojects/pip

~/pprojects/pip

~/pprojects/pip

+r A + r +r + “+ A

./pip_test
./pip test

./pip test
./pip test
./pip test
./pip test
./pip test
./pip test
./pip test

./pip test

./pip test

"Val", true);

-d

- -debug

-V

-V 123

--Val 123

--Va 123

--Va 123 --debug
-d --Val 123

-dVv 123

-vd 123

Ona 3anycka M KOHTpONd npoueccoB cyuiectsyeT Khnacc PIProcess
Knacc MoXeT 3anyckaTb Mpouecc, OXuaaTb ero 3aBeplleHus, yrnpasnaTb
rnpoueccoMm, nepexsaTbiBaTb €ro BBOA U BbIBOL.

MNMpouecc He 3aBepllaeTcs, €C/M 3anNyCTUBLUMA ero 3K3eMnasap KJjacca
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PIProcess nepecTtan CyuiecTBoBaThb.
Ina 3anycka npouecca C TEKYLMM OKPYXXEHNEM U B Tekyuwlen paboyen
OVNPEKTOPUN UCNOb3YIOTCA PYHKLNN:
+ void exec(const PIString & program), rpoe program - uMS
3anyckaemoro panna;
 void exec(const PIString & program, const PIString & arg), roe
arg- aprymeHT KOMaHOHOW CTPOKW;
+ exec(const PIString & program, const PIString & argl, const
PIString & arg2);
+ exec(const PIString & program, const PIString & argl, const
PIString & arg2, const PIString & arg3);
+ exec(const PIString & program, const PIStringlList & args), roe
args - CNUCOK aprymeHToB KOMaHOHOW CTPOKMU.

INs N3MEeHEHUS OKPY>XXEHUS MPOLLECCa NCMONb3YIOTCA PYHKLUN:

+ PIStringList environment() - BepHYTb TeKyllee OKpy>XeHue
ho4epHero npouecca;
» static PIStringlList currentEnvironment() - BepHYyTb TekyLlee

OKPY>XEHWA rN1aBHOro NMpuUIoXKeHNs;

* clearEnvironment() - O4UCTUTb OKPYXKEHWE;

* removeEnvironmentVariable(const PIString & variable) - ygmanutb
N3 OKPY>XXEeHUs NepeMeHHYto C MMeHeM variable;

+ setEnvironmentVariable(const PIString & variable, const
PIString & value) - yCTaHOBUTb NEPEMEHHON OKPYXEHUS C MMEHEM
variable 3HayeHme value, ecanm TakKoOW MEepPeMeHHOW HeT, OHa
co3paeTcs.

Ona nameHeHns paboyen AMPEKTOPUN NCMOJb3YIOTCA PYHKLNN:

« PIString workingDirectory() - BepHyTb Tekyuwyto pabouyto
OVpeKTopusa unAuM nNycTyrw CTPOKY, ecanm ucnonb3yetca paboyas
ONPEKTOPUSA M1aBHOIO MPUIOXKEHNS;

+ void setWorkingDirectory(const PIString & path) - ycTtaHoBuTb
paboyyto gupekTopusa path;

* void resetWorkingDirectory() - cbpocntb paboyyto oupeKkTopuio.

[na 3axBaTa BBOAA/BbIBOAA MpoLLEeCcCa UCMNONb3YIOTCA PYHKLNN:

* void setGrabInput(bool yes) - pa3pewnTb 3axBaT BBOAQ;

+ void setInputFile(const PIString & path) - ycTaHOBUTb BBOQL Kak
hann path;

 void unsetInputFile() - yCTaHOBMUTb BBOA KaK BHyTpeHHUn Oydep

PIProcess.

Takxe eCcTb QYHKUUW aHanorn4yHble >3TUM TpeM Ana ynpaBieHus
noTokamm BbiBOAa W ownbok, BMecTo «Input» B uMx Ha3BaHuAx «Qutput» n
«Error».

Ona oXxupaHusa 3aBeplleHns npouecca ucnosb3lyeTca yHKuUmsa bool
waitForFinish(int timeout msecs = 60000), rpe timeout msecs -
KOJINYECTBO MUJIJIMCEKYH ONS OXMOaHUA 3aBeplleHnd, -1 ana 6eckoHe4yHoro
0OXUAaHUA, Mo ymondaHuio 1 mnHyTa. Ecnm pyHKUMS goxaanacb 3aBepLueHus
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npouecca, TO BO3BpaWwaeTcd UCTWUHa, eCJZin UCTEKJIO BpeMA OXWMAaHWA, TO

BO3BPALLAETCS JIOXb.
ONns nonyyYyeHUsl COOEPXXMMOro MnepexBayYeHHbIX MOTOKOB BbiBOAA U

owmnbok wuncnonbiyTca QPyHkumn PIByteArray readOutput() w PIByteArray
readError().
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OnucaHue Knaccos

PIFlags<Type>

public:

PIFlags()
PIFlags(Enum e)
PIFlags(const
PIFlags(const

void
void
void
void
void
void
void
void

operator
operator
operator
operator
operator
operator
operator
operator

PIFlags & f)

int 1)

=(const PIFlags & f)

(const
(const
=(const
&=(const
&=(const

(const Enum & e)
(const int & 1)

PIFlags & f)
Enum & e)
int i)
PIFlags & f)
Enum & e)

void
PIFlags
PIFlags
PIFlags
PIFlags
PIFlags
PIFlags

A

operator &=(const

operator
operator
operator

int i)

| (PIFlags f) const
| (Enum e) const

| (int i) const

operator &(PIFlags f) const
operator &(Enum e) const
operator &(int i) const

bool operator [](Enum e) — npoBepka Ha BXOXOeHue e
operator int() const — HesBHOe npeobpa3oBaHue u int
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PIVector<Type>

HacnepoBaH oT std: :vector<Type>
public:
PIVector()
PIVector(const Type & value)
PIVector(const Type & vO, const Type & vl)
PIVector(const Type & vO, const Type & v1l, const Type & v2)
PIVector(const Type & vO, const Type & vl, const Type & v2,
const Type & v3)
PIVector(uint size, const Type & value = Type())
const Type & at(uint index) const

Type & at(uint index)

const Type * data(uint index = 0) const

Type * data(uint index = 0)

int size s() const

bool isEmpty() const

PIVector & fill(const Type & t)

PIVector & pop front()

PIVector & push front(const Type & t)

PIVector & remove (uint num)

PIVector & remove (uint num, uint count)

PIVector & remove(const Type & t)

PIVector & operator <<(const Type & t) — pobaBneHue
anemeHTa t

PIVector & operator <<(const PIVector & t) — pobasneHue
BeKTopa t

bool contain(const Type & v) const
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PIList<Type>

HacnenoBaH oT std: : list<Type>
public:
PIList()
PIList(const Type & value)
PIList(const Type & vO@, const Type & vl)
PIList(const Type & vO, const Type & vl, const Type & v2)
PIList(const Type & vO, const Type & vl, const Type & v2,
const Type & v3)
PIList(uint size, const Type & value = Type())

const Type * data(uint index = 0) const

Type * data(uint index = 0)

int size s() const

bool isEmpty() const

PIList & fill(const Type & t)

PIList & remove (uint num)

PIList & remove(uint num, uint count)

PIList & insert(uint pos, const Type & t)

PIList & operator <<(const Type & t) — pobasneHue
afleMeHTa t

PIVector toVector()
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PISet<Type>

HacnepnoBaH oT std: :set<Type>
public:
PISet()
PISet(const Type & value)
PISet(const Type & vO, const Type & vl)
PISet(const Type & vO, const Type & vl1, const Type & v2)
PISet(const Type & vO, const Type & vl, const Type & v2, const

Type & v3)
int size s() const
bool isEmpty() const

PISet & remove (uint num)

PISet & remove(uint num, uint count)

PISet & operator <<(const Type & t) — pnobasneHune snemMeHTa t

bool operator [](const Type & t) — npoBepka Ha BXOXOeHue
t

PIVector toVector()
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PIStack<Type>

HacneposaH oT PIVector<Type>
public:
PIStack()
PIStack(const Type & value)
PIStack(const Type & vO, const Type & vl)
PIStack(const Type & vO, const Type & v1, const Type & v2)
PIStack(const Type & vO, const Type & v1l, const Type & v2,
const Type & v3)

PIStack & push(const Type & v) — nonoxutTb B CTeK V
Type pop() — B3sTb M3 cTeka

Type & top() — BepuwuHa cTeka

PIVector toVector()
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PIDeque<Type>

HacnepoBaH oT std: :deque<Type>
public:
PIDeque()
PIDeque(const Type & value)
PIDeque(const Type & vO, const Type & vl)
PIDeque(const Type & vO, const Type & v1, const Type & v2)
PIDeque(const Type & vO, const Type & vl1l, const Type & v2,
const Type & v3)

int size s() const

bool isEmpty() const

PIDeque & operator <<(const Type & t) — pobasneHue
aneMeHTa t

PIVector<Type> toVector()
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PIQueue<Type>

HacneposaH oT PIDeque<Type>
public:
PIQueue()
PIQueue(const Type & value)
PIQueue(const Type & vO, const Type & vl)
PIQueue(const Type & vO, const Type & v1, const Type & v2)
PIQueue(const Type & vO, const Type & v1l, const Type & v2,
const Type & v3)

PIQueue & enqueue(const Type & v) — nocTtasBuTb B
oyepenb Vv

Type dequeue() — B349Tb M3 o4vyepenu

const Type & head() const — ronosa ou4epeau

PIVector<Type> toVector()

32



PIHash<Type, Key>

HacnenoBaH oT PISet<PIPair<Key, Type> >
public:
PIHash()
PIHash(const Type & value, const Key & key)
PIHash & insert(const Type & value, const Key & key)
Type value(Key key)
Type operator [](Key key)
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PIByteArray
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PIBitArray
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PIChar
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PIString
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PIStringlList
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PIFile
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PIThread
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PITimer
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PIEvaluator
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PIKbdListener
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PIConsole
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PIConfig
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PISerial
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PIEthernet
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PIProtocol
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PISignals
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PICLI
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PIProcess
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