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OnucaHue ouonuorteku PIP

ObLwumne cBegeHuns

Llenbio co3gaHuna aBnseTcs I'IOTpeﬁHOCTb B MHCTPYMEHTE, NOo3BOJIAKLEM

co34aBaTb KOHCOJIbHble MporpamMmmbl 0bulero Ha3HayeHUsi, B TOM 4ucnie ans
paboTbl ¢ COM-noptamu n Ethernet, ¢ MUHMManbHBIM 06BEMOM KOAa.

BbubnnoTteka nony4una HazBaHue PIP, cokpaweHHo Platform-Independent

Primitives. K OCHOBHbIM OOCTOMHCTBAM MO>XHO OTHeCcTu paboTocnocobHOCTb
Koga, HanncaHHoro Ha 6ase PIP, MuHUMyM Ha 3 OC:

1.
2.
3.

Windows (nto6oin Bepcun);

Linux (nposepeHo Ha Gentoo n Ubuntu);

QNX (npoBepeHoO Ha Bepcuax 6.3.0 n 6.3.2),

a Takxxe Ha 2 komnunatopax nog Windows: MinGW un MS Visual C.

Bubnnoteka npencrtasnseT cobonm Habop KaccoB, HEKOTOPbIE M3 HUX

6a30Bble, T. €. UCMOJIb3YIOTCA KaK NpPeaoK Knacca-HacnenHuka. Mpu cospaHum
onbnnoTekn ncnonb3osanca ctunab Qt.

Mpu noaknyeHUn nwboro darnna GubnnoTekn noaknyaeTcs dann

«piincludes.h», KOTOPbIN COOEPXKUT:

Makpoc LINUX, QNX nnmn WINDOWS, onpegenstowmin paboyyio OC;
Makpoc CC_GCC nnn CC_VC, onpenensowmm KOMMNUNaTop;
Makpoc FOREVER - 6eCKOHEYHbIN LUK

Makpoc FOREVER WAIT nns 6eCKOHeYHOro 0OXXnaaHus;
KpaTKue Ha3BaHMA 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(), BO3BpalLAOLLYIO TEKCT nocsaefHen

CUCTEMHON oWmnNBbKN;

WwabsoHHbIe PYHKLMN:

o vold piSwap(Type & f, Type & s) - MeHseT mecTaMun 3HavyeHUsa T n
S,

o Type piMin(const Type & f, const Type & s) - Bo3Bpawaer
MWUHUMaJIbHOE 3HavyeHne n3 f n s;

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

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

o Type piMax(const Type & f, const Type & s, const Type & t)
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- BO3BpallaeT MakCcMMaJsibHoe 3HadyeHue ns f, s n t;
o Type piClamp(const Type & v, const Type & min, const Type &
max) - BO3BpallaeT 3Ha4YeHMe vV B npegenax min u max.

Bce knaccol 6ubnvoTekn onepmpyroT KOHTENnHepaMu, onpeneneHHbIMN B
hanne «picontainers.h» ©n cTpokamu, onpegeneHHbIMM B (hawnne
«pistring.h».

KoHTenHepsl

* PIVector - 6bICTpbIN OoCTyn K ntobomy anemeHTy, bbICTpOE fobasneHne
B KOHeL,;

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

* PISet - Habop yHUNKasbHbIX 2/1EMEHTOB;

* PIStack - peanusyeT yHKUNN CTEKA;

* PIDeque - 6bicTpoe nobaBneHne B Ha4Yaslo N KOHeL;

* PIQueue - peannsyeT (pyHKUUN o4epenn;

 OwubKa: MUCTOYHUK NEpPEKPECTHON CCbUIKM He HaugeH - Habop nap
KJII0Y-3HaYeHne, KUY YHUKAJIbHbI.

ans ynobHoro obxopna KOHTENHepoB cylwiecTtBsyeT MaKpocC
piForeach(i,c), no3BoOAAWNA NONYYNTb NO3JIEMEHTHbIM AOCTYN K ntobomy
TUNY KOHTEenHepa. 3TOT MaKpoC pacumpsaeTcs HabopoM OKOHYaHUN:
 C-npucTtaBka const K nepeMeHHON;
+ R-06xon B obpaTHOM nopsake;
* A (Tonbko GCC) - aBTOMaTM4eCKoe onpeaeseHne Tmna nepeMeHHon.
Hanpumep:

PIVector<int> v;

v << 1l << 4 << 8;

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

cout << endl;

B KoHconun bypgeT «1 4 8».

PIVector<int> v;

v << 1 << 4 << 8;

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

}

cout << endl;
B KoHconun bygeTt «7 3 O».

Ona yaobHoOro ncnosb3oBaHUA NepevyncsieHnin cylecTsyeT WabnoHHbIN
knacc PIFlags, N0O3BONSAOWNMA NCNONb30BaTbh €r0 BMECTO NepeMeHHON Lenoro



TMNna ”n wuMewwun onepaTtop [l ONa NpoBEPKU BXOXAEHUA 3dNEeMeHTa
nepevyncsieHus.
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 koHconu bypeTt «second first».

baunToBbIN MaccuB

banmtoBbin MaccuB B PIP, knacc PIByteArray, - 3TO HacnegHbln OT
PIVector<uchar> knacc, umewowmnin ¢QyHKUMM NepeBofa COLEPXKUMOro B
base64 n obpaTHO, a TakXXe ynakoBKYy/pacnakoBKy no aaropmntmy RLE.

butoBbIN MaccuB

BantoBbin Maccue B PIP, knacc PIBitArray, peanusyeT XxpaHeHue
OUTOBLIX AaHHbIX M BCe MpUCyLLMe KOHTenmHepam onepauun. Cogepxmmoe
BCcerga BblpaBHeHO Mo 4-x 6anmtoBonm rpaHuue. CyuwiecTByeT MNOTOKOBbIN
onepaTop BbiBOAa B std: :ostream, rpynnupyowwmin Beisog rno 8 6uT.

Ctpoka

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

CTpoka npeactaBnsaeT cobon anHammyeckmm maccme cmmseonos PIChar,
KaXXAbl U3 KOTOPbIX - 3TO 4-Xx BanTHoe uenoe 4ymncno. T. e. CTpOKa B MOXeT
coaep>aTb CMMBOJIbI B OHUKOAEe. CTpoka nmeeT Bce HeobxoamnMmble pyHKLNN
Ansa paboTbl C TEKCTOBOM CTPOKOWN. MNonHaa COBMECTUMOCTb CO CTPOKAMMU:

 char * ;

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

CTpoKy MO>XXHO co3faBaTb 13 1t060ro 4ymcna, a Takxe NepeBoanTb B
4yucna, npmyem Ymcsaa c npuctaskon «0x» n «0» BOCNPUHUMAKOTCA KakK
wecTHaguaTepuyHble 1 BOCbMepUYHble COOTBETCTBEHHO

dann

®ann B PIP, knacc PIFile, siBnsieTcs pacwumpeHnem ¢ansioBoro noToka
std::fstream. OH MOXeT BbICTynaTb B Ka4deCTBe TeKCTOBOro u GuHapHoOro



danna opgHoOBpeMeHHO: and nobanmToBOro YTeHMsA/3anmcn  CyLecTBYIOT
dyHKuMn writeData/readData, a ona TEKCTOBOro YTEHUS/3aNnCU NOTOKOBbIE
ornepaTopbl.

NMorok

Motok B PIP, knacc PIThread, peannsosaH 4epe3 pthread B *NIX\QNX
cpenax n 4yepes WinAPI B Windows. a5 Mcnosib30BaHUS NMOTOKa Heobxoammo
HacnepoBaTbCca OT kKhnacca PIThread wn nepeonpenenntb ¢GyHKUMIO void
run(); Takxe MOXXHO rnepeonpenennTb PyHKLNN, Bbi3biBatlOLWMECS NpU CTapTe
N 3aBepweHun noToka: void begin() mu void end(). dyHKumMa run()
Bbl3blIBA€TCA BHYTPU CO34aHHOI0 NOTOKa A0 Tex nop, Noka He byaeT Bbi3BaHa
dyHKuma stop() wmnm terminate(), T. e. HeT HeobxoAMMOCTW cCo34aBaTb
BHEWHUA UWMKA BHYTpM run(). lMoToK mnmMeeT npuopuTteTr U COBCTBEHHbLIN
MbIOTEKC, KOTOpPbIA Npu BKAtoYeHHOM needLockRun() 6nokmpyeT BbI30B run().
ITOT MbIOTEKC MOXHO 6s10KMpoBaTh/pa3bnoknpoBaTb QYHKUUSAMU MOTOKa
lock()/unlock(). MoTok 3anyckaeTca ¢dyHkumen start(int delay), raoe
delay — 3apepXka B MWUINCEKYHOaX Mexnay BbizoBamu run(). [Ons
OAWMHOYHOro 3aycka run() mncnonb3dyetca pyHkuma startOnce().

Tanmep

Tanmep B PIP, knacc PITimer, peannsoBaH 4epe3 cobblTUS CUCTEMbI B
*NIX\QNX cpenax n 4epes noTtok € 3agepxkonm B Windows. B KOHCTpyKTope
TanMepa nepenaeTcsa ykasaTenb Ha pyHkuuio opmata void function(void
* data, int derlim), koTopyt Tanmmep 6yneTr BbI3biBaTb 4epes
(PUKCNPOBAHHbIE OTpPE3KN BpeMeHU. B 3Ty pyHKUUIO OH nepepaeT OaHHble,
3aflaHHble QyHKumen setData(void * data) wnm B KOHCTpPyKTOpe 1
nenuTesib 4acToThl, Bbi3BaBWUA PyHKLMIO (‘1" 4NA OCHOBHOW 4acToThbl). Takxe
TanvMep MOXXHO WCMNOJIb30BaTb OJ19 U3MEPEHUS OTPE3KOB BPEMEHU: PYHKLUN
elapsed n(), elapsed u(), elapsed m() wn elapsed s() Bo3BpalwaT
KOJINYeCTBO HAHO-, MUKPO-, MUJIN- NN CEKYHL C MOMEHTa nocsiegHero Bbi30Ba
reset() nnm 3anycka Tanmepa.

Tanmepy MOXXHO 3afaBaTb AENNTENN 4HaCcTOTbl C MOMOLbIO (PyHKLUNMK
void addDelimiter(int delim, TimerEvent slot), roe delim - KonmM4ecTBO
OeNNTNb 4acToThbl, SLot - Bbi3biBaemMas no genmtento QyHKLUMs, No YMOYaHUIo
= 0, npun 3ToM bygeT BbI3blBaTbCA OCHOBHas PpyHKLNSA Tanmepa.

Hanpumep:

int ticks = 0;

void timerFunc(void * d, int delim) {
cout << "tick " << ticks << ", delim ="
<< delim << ", elapsed "
<< ((PITimer*)d)->elapsed m()
<< " ms" << endl;
ticks++;

};



int main(int argc, char * argv[]) {
PITimer timer(timerFunc, &timer);
timer.addDelimiter(2);
timer.addDelimiter(5);
timer.start(50.);
while (ticks < 10) msleep(1);

}

B KoHconu bypert:

«tick 0, delim = 1, elapsed 50.3072 ms
tick 1, delim = 1, elapsed 100.31 ms
tick 2, delim = 2, elapsed 100.432 ms
tick 3, delim = 1, elapsed 150.269 ms
tick 4, delim = 1, elapsed 200.283 ms
tick 5, delim = 2, elapsed 200.407 ms
tick 6, delim = 1, elapsed 250.293 ms
tick 7, delim = 5, elapsed 250.417 ms
tick 8, delim = 1, elapsed 300.27 ms
tick 9, delim = 2, elapsed 300.394 ms»

MaTteMaTuka

B PIP peannsoBaHbl BEKTOPHbLIN-MATPUYHLIA anmnapaTbl, pPeleHne
anpgepeHUnanbHbIX  YpaBHEHU  pas3/INd4HbIMKM  MeTOodaMn, a  TaKxe
MUHUMaJbHbIN Habop MaTeMaTUYECKUX PYHKLNA N KOHCTAHT.

KpaTkune Ha3BaHUS TUMOB:
+ complexi — complex<int>;
 complexf — complex<float>;
+ complexd — complex<double>;
+ complexld — complex<ldouble>.

KOHCTaHTbI:
e M_Pl-m;
« M_2PI - 2m;

* MPI3-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 - ona nepesoja U3 rpafycoB B pavaHsbl;

+ double rad2deg = 180/m - pna nepeBoja 13 paguaH B rpagychl;

DOYHKUWNN:
« int pow2(const int ©p) - BO3BeAeHMe 2 B UEJIOYUCIEHHYIO



MOJIOXKNTESIbHYIO CTEMNEHb;
+ double sqr(const double & v) - KBagpaT 4nCna;

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

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

4yucna;

+ complexd asinc(const complexd & C) - apKCMHYC OT KOMMJIEKCHOr0
yucna;

« complexd acosc(const complexd & C) - QpKKOCUHYC OT KOMIMJIEKCHOI O
yucna;

BeKkTOpHbLIN 1M MaTpUYHbIA annapaTbl peasn3oBaHbl B ABYX ¢opmax
wabnoHHON N ANHAMNYECKOMN.
LLIabnoHHble K1acCbl BEKTOPa U MaTpULbl:
+ template<uint Size, typename Type = double> class
PIMathVectorT,
+ template<uint Cols, uint Rows = Cols, typename Type = double>
class PIMathMatrixT.
Mo ymonyaHuiO BeKTOp M MaTpuua wumerT Tun double, MaTpuua
KBagpaTHas.
Pa3smepbl WabNOHHLIX BEKTOPOB W MaTpUL, HENb3A MEHATb MNocae MuX
obbaBneHUs.

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

Pa3mMepbl AMHAaMNYECKNX BEKTOPOB U MATPUL, MOXXHO MEHSATb MocCJsie uX
o6baBneHns, ogHako WwabnoHHble TUMNbl paboTaloT BbICTpee

BekTopHO-MaTpPUYHbLIA annapaT Nog4ep>XXUBaeT cieaytolme onepaunm
*  YMHOXeHWe/peneHne BeKTopa/MaTpuLbl Ha YNCNO;
* CyMMa/Bbl4MTaHNE BEKTOPOB/MaTpuUL;
* BEKTOp * BEKTOp - BEKTOPHOE MNponsseneHue;
* BEKTOp © BEKTOp - CKaJIipHOe NponsseneHune;
*  YMHOXXEHWe MaTpuubl Ha MaTpuuy;
* YMHOXXEHWe MaTpuLbl Ha BEKTOP;
*  TPAHCMOHMPOBaHWE N NHBEPTUPOBaHME MaTpULL.

Ona nonyyvyeHns eaAvHWUYHOW MaTpuubl HY>XHOro cdopmaTa CyllecTByeT
CcTaTuU4Has PyHKLUNSA identity(), HanpuMep:
«PIMathMatrixT<3u, 3u>::identity()». BekTtopa w” MaTpuubl UnMeIOT
MOTOKOBbIE ornepaTopbl BbiBOAa B std::ostream. Ona ynobcTtBa BBeAEHLI
KpaTKne MMeHOBaHNS TUMOB:

e PIMathVectorT2i — PIMathVectorT<2u, int>;
« PIMathVectorT3i — PIMathVectorT<3u, int>;
e PIMathVectorT4i — PIMathVectorT<4u, int>;
e PIMathVectorT2d — PIMathVectorT<2u, double>;
« PIMathVectorT3d — PIMathVectorT<3u, double>;
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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>;

e PIMathVectord — PIMathVector<double>;

e PIMathMatrixi — PIMathMatrix<int>;

e PIMathMatrixd — PIMathMatrix<double>.

Bbluyucnurenns

Ona Bbl4uCneHMn no dgopMmyse, 3aaHHON TEeKCTOBOW CTPOKOW U
3HaYeHUsaAMIN nepemMeHHblX, cyuwecTByeT knacc PIEvaluator. OH onepupyeT C
KOMMJIEKCHbIMU 4YUCNaMU C TOYHOCTb double. BblymcneHme npoucxoauTt B 3
3Tana:

1. 3apaHme nepeMeHHbIX (HeobsA3aTesnbHO);
2. nposepka popMyJibl;
3. BblYUCJIEHME 3HAYEHUS.

OyHKUMN ong paboTbl C NepeMeHHbIMN:

+ 1int setVariable(const PIString & name, complexd value = 0.) -
3ajlaeT nepemMeHHom name 3HadveHue value, eCcniv NepeMeHHON C Takum
MMEeHeM HeTy, OHa co3jaeTcsd. Bo3BpawaeT MHAOEKC nepeMeHHOW 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
NnepeMeHHONn C UMEeHeM name;

« void removeVariable(const PIString & name) — ypansert

nepeMeHHyl C UMeHeM name;
* void clearCustomVariables() - yonanseT Bce 3ajaHHble MepeMeHHbIe.

Ona 3agaHnsa dopMynbl ucnonb3dyetca dyHkuma bool check(const
PIString & string), KoTopas BO3BpaLlaeT UCTUHY ecnin (hopMYyJia KOPPEKTHA
N NOXb, €C/IN HeKoppeKTHa. lMpeobpa3oBaHHyO (HOPMYsly MOXXHO MOJYYUTb
dyHKumen const PIString & expression(). OnucaHme owmnbKNM MOXXHO
nony4nTte QyHkKumen const PIString & error(). 3HavyeHune doOpMyibl
BblyncnsaeTca pyHkumen complexd evaluate().

Mpun  3agaHMKM  QYHKUMW  CO3JaeTcAd  CMUCOK  HWU3KOYPOBHEBbIX
WHCTPYKUWUN, MPUBA3AHHLIX K MNEepeMeHHbIM. DTO M03BOJIAeT WCMNoJIb30BaTb
BblYMCAUTENb AN TMOTOKOBbIX BbIYUC/EHUNA, KOrga no (UKCUPOBAHHOW
dopMyne MOXHO nMoJjiydaTb  3HaA4YeHUs Npu  passiIUYHbIX  3HaYeHUAX
nepemMeHHbIX. T. e. nocse 3ajaHna QMYHKLUUU MOXKHO MEHATb 3Ha4YeHus
NnepeMeHHbIX W BHOBb BbIYUC/ATbL 3HaYeHMe BblpaXkeHus. [llpn  3ToMm
BblYMCAIUTENIb BbINOJIHAET HU3KOYPOBHEBbLIE MocC/iefoBaTesibHble UHCTPYKUUN,
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a He napcuT TEeKCTOBYK CTpoKy. OagHako, TakouM MeTod HeraTuMBHO
CKa3blBaeTCA Ha MNpPoOM3BOOUTENIBHOCTM MNPU  MNOCTOSAHHO  MEHSIOLMNXCSA
dopMynax, T. K. KaXablh pa3 npum unsMeHeHunm d¢opmynbl Heobxoammo
Bbi3biBaTb oyHKUMIO bool check(const PIString & string).

Bbl4ncnnTenbs CamM MO BO3MOXHOCTU pacCTaBASeT CKOOKM U 3HaKKU
YMHOXXEHUSA, HTO MOXXHO YBUAETb Mo npeobpasoBaHHOM hopmye.

BblyncnanTenb No yMos4aHUIO MMeeT 3 KOHCTaHThLI: 1, e, pi.

OnepaTopbl, NOAAEPXNBAEMbIE BbIYUCIINTENEM:
s + - CyMMQ;

* — - BblYMTaHUE;
* ¥ - YMHOXEHWUe;
/- OeneHwve;

N

BO3BeJeHne B CTerneHb;
e % - OCTaTOK OT AeneHus;

* == - paBHO;

* |=-He paBHO;

e >-06onblue;

e < - MeHblUe;

e >=- He MeHblle;

e <=-He 6bosnbLue.

OyHKUMK, NoaOep>XNBAaEMbIe BblYUCAUTENEM:
* arcsin(Xx) - apKCUHYC;
* arccos(x) - apKKOCUHYC;
* arctg(x) - apKTaHreHc;
* arcctg(x) - apKKOTaHreHc;
 random(f, t) - cny4anmHoe 4yncno ot f go t;
* sin(X) - cuHyc;
* COS(X) - KOCUHYC;
 tg(x) - TaHreHc;
+ ctg(x) - KOTaHreHc ;
* exp(X) - 5KCNOoHeHTa;
* sh(x) - rmnepcuHyc;
* ch(x) - runepkocuHyc;
* th(x) - runepTaHreHc;
 cth(x) - runepkoTaHreHc;
* sgrt(x) - kKeagpaTHbIN KOPEHb;
* sqr(x) - keagpaT;
* pow(X, p) - BO3BEeOEeHME X B CTEMNEHb p;
* abs(x) - mogynb;
* 1ln(x) - HaTypanbHbIN NorapugmMm;
* 1lg(x) - pecaTu4HbIn norapudgm;
* log(x, b) - norapucpm x nNo ocHoBaHuto b;
e 1im(X) - MHMMaAa 4YacCTb KOMIMJIEKCHOI O YNcna;
e re(x) - pencreBuTesibHAaA 4YaCTb KOMIMJIEKCHOI O 4Yncna;
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* arg(x) - apryMeHT KOMMJIEKCHOIr 0 YNCNa;

« len(x) - AJINHA KOMIMJIEKCHOr 0 Yncna;

* conj(X) - KOMMJIEKCHO-COMPSAXXEHHOE YUCIIO;

e sign(x) - 3HaK Yncna (LencTBNTENIbHOW YacTu);
* rad(x) - rpagycbl B paauvaHsbl;

* deg(x) - pagmaHbl B rpagycsl.

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;

}i

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

3axBaT KnaBuaTypbl

IOna 3axBaTa KJjaBMaTypbl B KOHCOJIbHbIX MPUJIOXKEHUAX WUCMOJIb3YyeTCs
knacc PIKbdListener. B KOHCTpyKTOpe Kfacca YykKa3blBaeTcsa QyHKLMSA
Bo3BpaTa B ¢popmaTe void function(char key, void * data), roe key -
HaXkaTas kJaBuwa, data - AOaHHble, NepefaHHble BTOPbIM aprymMeHTOM B
KOHCTpPYKTOpe unn dyHkymen void setData(void * data). Onsa ynobcTBa
cywiecTtsyeT CTaTu4Has nepemMeHHas bool exiting, kKoTopas ynpaBifeTcs
JaHHbLIM KJflaccoM nocsie Bbi3oBa (yHKUMM void enableExitCapture(char

key = 'Q'). o yKa3saHHOW KNaBuwe CTaTU4YHad NepeMeHHas CMEHUTCS Ha
NCTNHY. Ana oxxmnpoaHua Bbixoda cyuwectsyeT Mmakpoc WAIT FOR_EXIT.
Hanpumep:

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

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

}

KoHco1b

Ona  OWHaMMyeckKoro  aBTOMATU3UPOBAHHOrO  )OPMaTUPOBAHHOIO
oTobpakeHns AaHHbIX B KOHCOMb cyulecTByeT Knacc PIConsole. OToT Knacc
Mo3BoJISE€T BbIBOAUTb B KOHCOJIb MEepeMeHHble pPa3J/InYHbIX TUMOB MO WX
yKasaTensaM B HeCKOJIbKO CTonbuoB, rpynnupoBaTb MepeMeHHble Mo
BKJIaflKaM, a TakXXe BbINOJIHAET (PYHKUMW 3axBaTa N KjaBuaTypbl U BBOAA C
Hee CTPOK.

OyHKkuna  gobasneHus, Hanpumep, CcTpoku: addVariable(const
PIString & name, PIString * ptr, int column = 1,
PIFlags<PIConsole::Format> format = PIConsole::Normal), roe name -
nmsa, otobpa>kaemoe cneBa OT 3Ha4deHUs, ptr - ykasaTeslb Ha MepeMeHHY1o,
column - cTtonbey B Tekywen Bknagke, format - c¢opmaT BbIBOAA. [0
YMOJIYaHUIO nepemMeHHas aobaBnsfeTca B nMepBbil cTonbel CO CTaHOAPTHLIM
dopmaToM. Bcero cywectsyeT 14 dyHkumn addVariable gnsa pa3HbiXx Tunos
rnepeMeHHbIX:

* PIString;
e char;

* bool;
 short;
e int;

+ long;

+ llong;
e uchar;
* ushort;
e uint;

* ulong;
+ ullong;
« float;
 double.

Ona pobaBneHma CTpoknm 6e3 nepemMeHHOW ucnonb3lyeTcsa GQyHKLUMSA
addString(const PIString & name, int column = 1,
PIFlags<PIConsole::Format> format = PIConsole::Normal).

ans nobasneHuns nycTon CTPOKM NCNONb3yeTCs hyHKLMSA
addEmptyLine(int column = 1, uint count = 1), roe count - KONMYeCcTBO
nobansembix NYCTbIX CTPOK, MO YMOJIHaHMIO OfiHa CTPOKaA.
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Ona pobaBneHma OWUTOBBLIX MNEPEMEHHbLIX WCMNONb3yeTcsa QyHKLUNS
addBitVariable(const PIString & name, void * ptr, int fromBit, int
bitCount, int column = 1, PIFlags<PIConsole::Format> format =
PIConsole::Normal), roe ptr - ykasaTeslb Ha NEpPEMEHHY, codep Kallyto
butoBoe none, fromBit - cmeweHne GBUTOBOro Nosss OTHOCUTENBHO Ha4ana,
bitCount - konnyecTBo 6UT B NMone.

Ka)xgasa Bknagka coaepxuT cBo Habop nepemMeHHbIX, N nepekanveHmne
MeXJy HUMMWU NPOUCXOAUT aBTOMATUYECKU MO Ha)XaTUIO COOTBETCTBYHOLLEN
BKJlagKe KaBuwn. ECNM KOHCONIb COOLEPXKUT HECKOJIbKO BKJIALOK, TO CHU3Y
aBTOMAaTUYECKMN pOpMUPYETCH CTPOKa MOACKA3KU, KOTOpas COLEPXUT UMEeHa
BKJIQAOK C KJaBuWaMnM nepeknyeHns. TakxKe eCTb BO3MOXKHOCTb [006aBUTb
COBCTBEHHYD CTPOKY MOACKA3KM [ONs TeKylWwen BKAaOKW Mnpyv MNoMOoLm
dyHKunn addCustomStatus(const PIString & str), yoanntb CTPOKY MOXHO
dyHkumen clearCustomStatus(). lMNocne co3gaHMs KOHCOJIb UMeeT OAHYy
BKJIAAKY C UMEHEM «main» n Kiasunwen nepekaodeHmns = 0.

Ona pobasneHns BkAagkuM ucnonb3lyetcsa yHkums int addTab(const
PIString & name, char bind key = 0), roe name - nma sknagku, bind key
- KJlaBuLwa nepeksdeHnsa, ecnm = 0, TO NepekJIloYUTCA Ha BKJIaOKy W3
KOHCOJIN HEBO3MOX>XHO, @ BO3MOXXHO TOJIbKO U3 Koda. PyHKUMS BO3BpallaeT
WHOEKC CO30aHHOW BKNaOKN.

[Ona nepeknyeHnsa Ha BKNALAKY U3 Koga UCMOJb3YIOTCA PYHKLUNN:

* bool setTab(uint index) - nepeknOYNTLCA NO UHAEKCY;
 bool setTab(const PIString & name) - NepekAOYNTLCS MO UMEHMN.
Ecnun Takon BKNagku HeTy, TO QYHKUWUN BEPHYT JIOXKb.

dopmaT popMupyeTcs n3 nepedncneHnsa PIConsole: :Format:
« Normal - cTaHOapTHbLIN popmMaT,;
* Bold - nony>XnpHbiun;
* Faint - 3aTeHeHHbIN (NOYTK HUr e He paboTaeT);
 Italic - kypcus (moyTn HUrge He paboTtaeT);
* Underline - nog4YepKHyTbIN;
+ Blink - mepuatowmn;
* Inverse - NnoMeHATb MeCcTaMu LBeTa (POHa N TEKCTA;
* Black - 4yepHbIN TeKCT;
* Red - KpaCHbIN TEKCT;
* Green - 3esieHbIN TEKCT;
* Yellow - XXenTbl TEKCT;
* Blue - cnHUNM TeKcT;
* Magenta - NnypnypHbIN TEKCT;
* Cyan - ronybon TeKcT,;
+ White - 6enbin TEKCT;
* BackBlack - 4epHbI hOH;
+ BackRed - KpacHbI (OOH;
* BackGreen - 3eneHbIn OOH;
+ BackYellow - »xenTbl (poH;
+ BackBlue - cuHunim hoH;
+ BackMagenta - nypnypHbIn ¢OOH;
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» BackCyan - rony6on ¢oH;

* BackWhite - 6enbi poH;

 Dec - pecatnyHbin bopMmaT (Lenble Yucna);

* Hex - wecTHaguaTepuyHbln popMaT (Lenble Ynucna);

* 0Oct - BoCbMepuYHbIV hopmMaT (Lenble Ynucna);

« Scientific - Hay4HbIN popmMaT (*Ex*, yncna ¢ nnaBaroWEN TOHYKON).

B KOHCTpPYKTOpE KOHCOJIN el MOXXHO nepefaTb ykKa3aTeslb Ha PYHKLUMUIO
BO3BpaTa, TakXXe KakK M KJlacCy 3axBaTa KfaBmaTypbl. KOHCOMb NpenocTasnseT
Takomn e (PyHKUMOHaN OXUAaHUA BbIX04a, KaK U KJlacC 3axBaTa KJlaBUaTypbl.
OyHKUMA 3anycka KoHconm void start(bool wait = false) mmeeT oauH
apryMmeHT wait - npm uctuHe 3Ta pyHKUMA cTaHOBUTCA BnoKmMpyoLwen oo Tex
nop, Noka He byaeT Ha)kaTa KJaBuwa BbIXo4a.

MpuMep NCNoNb30BaHMUS:

struct BitsStruct {

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

BitsStruct bits;

void keyFunc(char key, void * ) {
switch (key) {
case '-': 1i--; break;
case '+': i++; break;

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

};
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();
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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("bl", &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);

}i

OTa nporpaMma HarnssaHo OEMOHCTPUPYET BO3MOXXHOCTU OTOobOparkeHus
B KOHCOJIb (POPMATUPOBAHHbLIX CTPOK W AaHHbIX, UCMNOJIb30BAaHUSA BKJAMO0K,
06paboTKM Ha)KaTuna KNaBuLl N OXKNOaHUA BbiXxoaa.

KoHpurypaunoHHbin ¢pann

Ona nonyyvyeHus pJaHHbIX W3 dannos dopmaTta, 6amskoro B ini,
cywecTtByeT knacc PIConfig. DTOT Kjacc 4umTaeT M 3anucbiBaeT dannsl,
cocTosAlMe N3 CTPOK creaytouwero gopmaTa: «[npobenbl] umMa = 3HavyeHue
[#[Tun(oonH cMmBON)] KOMMEHTapun]»

Bce paHHble BHYTpU Knacca XpaHATCA B Buae pepesa. lycTtoe gepeso
COOEPXUT oAnH y3en «root». Kaablh y3en gepeBa MMeeT MMS U MOXEeT
coaep)aTb 3Ha4YeHue, TUM U KOMMEHTapPUW, Uan Maccme OO4YepHUX y3n10B. B
TeKCToBOM ¢hanne wuMsa napameTpa MoXeT ObiTb 3anncaHoO B Buae
rnocsieqoBaTes/IbHOCTM MMEH Y3J10B, pa3fesieHHbIX CUMBOJIOM WU CTPOKOW
pasnenuTens, no yMoJsl4aHUIo 3TO TOYKa

Hanpumep, cTpoka «nl.n2.n3 = 1» MHTepnpeTupyeTca Kak y3en n3,
KOTOPbIN SABNASIETCA OOYEPHUM K Y3J1y N2, KOTOPbIA Oo4YepHUn OT y3sia nl. B
3TOM CJly4ae y3esl N3 MMeeT 3HavyeHue, TUN U KOMMeHTapun, a y3abl N1 n n2
MMEeKT MacCMBbl 404EPHUX Y3J10B.

Ona onucaHua y3na M MaccuBa Y3J10B BBeOEHbl BHYTPEHHME KiaccChl
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PIConfig::Entry u PIConfig::Branch.

Knacc PIConfig::Entry nmeeTt mnmsa, Tun, KOMMeHTapun, ykasaTesb Ha
y3en-poamtenb W MacCUB  O0OYEPHUX Yy3JI0B B BuAe  3dK3eMmrnaspa
PIConfig::Branch. Tak)e 3TOT KJjacC uMMeeT MeperpyXeHHbln onepaTtop
HesABHOro npeobpasoBaHna B cnepywowme TUMbI:

 bool;

e char;

e short;
* 1int;

+ long;

e uchar;
e ushort;
e uint;

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

+ PIStringlList.

Knacc PIConfig::Branch HacnepoBsaH oT PIVector<Entry * > wn nmeet
PyHKLNM NS NOUCKA Y3/10B MO A0YEPHUM Yy3J1aM COAEPXKUMOTO.

OcHoBHble (pyHKuun Knacca PIConfig n PIConfig::Entry:

« PIConfig::Entry & getValue(const PIString & vname, const
PIString & def = PIString(), bool * exist = 0) n ewé 12
NOAOOHBLIX PYHKUMW C pa3nnyHbiMn Tunamm def. OyHKUMA BO3BpallaeT
y3en C nyteMm vname wuaMm NycTton ysen co 3HadeHuem def, ecnm He
HaxoOuT y3/a no NyTu vname. B nepemeHHyto exist 3anuncbiBaeTcs 6bin
NN HanpgeH ysen

 void setValue(const PIString & name, const PIString & value,
const PIString & type = "s", bool write = true) obwero suga un
void setValue(const PIString & name, const char * value, bool
write = true) un ewe 10 yHKUUA C pa3anUYHbIMKM Tunamm value
MepBas PyHKUMS 3aNUCbIBAET y3€es NO NyTU name Cco 3HayYyeHmeM value n
Tnnom type. Ecam write nctuHa, To Ccpasy e Npom3BOAUTCHA 3anucb B
dann. BToponm BapuaHT dyHKumMn 6e3 aprymeHta type, oOH
onpenenseTcs B 3aBMCUMOCTM OT Tuna value.

Ecnn yka3aHHOro y3sna HeTy, OH co3JaeTcs.

Jlydle BCero COOTBeTCTBUE MeXXAYy TEeKCTOBbIM COAEPXXUMbIM (harna u
APEeBOBUOHON CTPYKTYPOM MOXXHO OTPa3nUTb Ha PUCYHKE:
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Mame alue i Type ‘ Comment
¥-gas
v-sander
ip 127, 0 ., 0 . 1 |ip W
port 4097 $ integer w
frequency 10,00000 S float v
writeHistory & boolean w
v-mepl
¥ 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 koHconun 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");

gas.senderip = 127.0.0.1 #/
gas.senderport = 0x1001 #n
gas.senderfrequency = 10 #f
gas.writeHistory = true #b

mcpl.receiverip = 127.0.0.1 #/
mepl.receiverport = 4012 #n
mcpl.receiverfrequency = 20 #f
mcpl.writeHistory = false #b

PIConfig::Entry gas = conf.getValue("gas");

cout << gas.getValue("sender.ip") << endl;

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»
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Ewe:

PIConfig conf("file .conf");

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

B KoHconu 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 KoHconu bygpeT: «127.0.0.1:4012»

MNMocnepmoBaTesibHbIA NOPT

PaboTy c nocnenoBaTesbHbIM MopToM B PIP peannsyeT knacc PISerial.
B KOHCTpYKTOpe KJjacca yKasblBaeTCcd WMs YCTpoucTBa (Hanpumep, Ha
Windows - «COM1», Ha Linux - «/dev/ttyS1», Ha QNX - «/dev/serl»), naHHble,
nepepaBaeMble B (PYHKUWW BO3BpaTa, U (PyHKUMA ¢oO3BpaTa, Bbi3blBaemas
rnocsie npuemMa f[aHHbIX 4epe3 nopT. PyHKUMA BO3BpaTa 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;

}i
PISerial serial("/dev/ttyS0", &our data, recFunc);

int main() {
serial.setSpeed(PISerial::S115200);
serial.setParameters(PISerial::ParityControl |
PISerial::TwoStopBits);
serial.start();
FOREVER WAIT

};

dTa nporpaMMma UHUUMANN3NPYeT NpUeM rno yctponctey "/dev/ttySo"
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Cco ckopocTbto 115200 604, KOHTPOJIEM YETHOCTU U ABYMSA CTONOBbLIMU BUTaMn.
Tak>Xe B Ka4ecTBe fJaHHbIX YKa3blBaeTCHa CTpokKa. [Mocse npuemMa AaHHbIX B
KOHCOJ1b co0buatoTCa AaHHble (CTPOKa) U KOSIMYECTBO NMPUHATBLIX 6anT.

Knacc wvMeeT BO3MOXHOCTb MpueMa [AaHHbIX C (QUKCUPOBAHHbLIM
3arosioBkoM. O6bIYHO Npu nepefade No nocnegoBaTeslbHOMY MOPTY MepBble
HEeCKONbKO BanT MCNoNb3YIT KakK NPU3HaK Hadana nakeTa. [na BKAYEHUS
aHaNM3a NpMHUMaEeMbIX JAaHHbIX NCNONb3yeTcA PYHKUMUSA

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

* headerPtr - yka3aTenb Ha 3arosloBOK NakeTa;
* headerSize - pa3mep 3arojloBKa nakeTa;
* dataSize - pa3mep nosie3HbIX OaHHbIX.

Ecnn nocne npuema naketTa (pyHKUMA BO3BpaTa BO3BpaTWUA JIOXKb, TO
KJlaCC CYMTaET, YTO HEMPaBWUIbLHO onpeaenns Ha4vaslo rnakeTa, 1 gajsee UWeT B
3TOM >Ke MNakeTe Npu3Hak Ha4vana nakeTa.

ITO XOPOLUO UAKCTPUPYET CliefyloLWmnin pUCyHOK:

[aHHble
—1 % | %
— e —
3aronoBok [Tone3Hble AaHHbIE

[MakeT npuHAT BEPHO (PyHKUUA BO3BpaTa BO3BpaTUIIa UCTUHY)

[aHHbIE
""'€;1 x | kx * | %

3aroloBoK
cnepyoulero
nakeTa

MakeT NPUHSAT HEBEPHO (PyHKLMS BO3BpPaTa BO3BPaTWIa JIOXKb)

‘_____€;+ x | %k

HaHHblEe

—_——

Mownck 3arosioBka B
TEKYLLEM NakKeTe

CeTeBON NHTEpgenc

PaboTy c ceTbto B PIP peanusyerT knacc PIEthernet, KoTopbll 04YeHb
moxoX Ha PISerial. TosbkKO B KOHCTPYKTOpe BMeCTO YCTPOWUCTBa
yKa3blBaeTcsa IP n nopT Ana npociayLlKu.

CeTb paboTaeT no npotokony UDP.
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fNMportokon

ba3oBbin knacc PIProtocol peanusyeT npuem-niepenady AaHHbIX MO
3alaHHbIM KaHajlaM, OTCJIeXXMBAET KadyeCTBO CBA3M WU MMeeT BUPTYaJibHble
QYHKUMM  ONa  KOHTpons  WHpopMauuoHHoro obmeHa. OH  coOepXuT
3k3emnnapbl kKnaccos PISerial n PIEthernet n moXxeT ocywecTBAATb NMpuem
N nepenavy AaHHbIX HE3aBUCMMO OpYyr OT Opyra 4yepe3 nocjsenoBaTesibHbIN
nopT WA MO CeTn.

KayecTBO CBA3M oueHMBaeTCs C NoMollbio Tammepa, paboTatowero no
oXumpaemonm 4yactoTe npuema, n nMmeet Tun PIProtocol::Quality {Unknown
= 1, Failure = 2, Bad = 3, Average = 4, Good = 5} - HEM3BECTHO, HETY
CBSA3M, NJioXas CBA3b, CpeaHAs, XopoLlas.

B knacce umeetca 2 TuNa 4acTOTbl: MFHOBEHHAas W MWHTerpasbHas.
MrHoBeHHas 4YacToTa BbIYUCAAETCA MO 3ajep)XKe nocnegHero MnpUHATOro
rnakeTa, a WHTerpaJsibHasa BblYUCASAETCA NO onpenesieHHoOMY KOJINYeCcTBY
0OXUNAAaeMbIX MAKETOB. ITO KOJIMYECTBO onpenenfaeTcs N3 0XXnaaeMmom 4acToThl
N paBHO 3*4acToTy, HO He MeHee 10. 10 3TOMYy >e KOJINYeCTBY OXUOAaeMbIX
MnakeToB ornpeesifgeTcs Ka4yeCTBO CBA3U: 00 MOJZIy4YeHUsA NepBOro rnakerta 3TO
Unknown, npw nosnHOCTbIO MnoTepsaHHOW cBA3W 370 Failure, npun = 20%
MPUHATBIX MAaKeToB OT OXuaaeMbix 3To Bad, npu > 20% n = 80% >T0 Average,
npn = 80% 310 Good.

Knacc nMmeet M nycTon KOHCTPYKTOP, HO Jly4ylle BCEero KUcnosib3oBaTb
BTopon: 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), raoe:

* config - NyTb K KOHQUrypaumoHHoMy ainny;

* name - NMs NPOTOKONa;

* recHeaderPtr - yka3aTesib Ha 3aro/jloBOK NPUHNMAEMON CTPYKTYPbI;
* recHeaderSize - pa3mep 3arosioBka NpUHNMaeMON CTPYKTYPbI;

* recDataPtr - ykasaTenb Ha NpUHUMaeMyto CTPYKTYPY;

* recHeaderSize - pa3mep NpMHUMaeMon CTPYKTYpPbl;

+ sendDataPtr - yka3aTenb Ha nepegaBaeMyto CTPYKTYPY;

+ sendDataSize - pa3mep nepenaBaemMoun CTPYKTYpPblI.

B cdhanne config posxeH 6bITb y3en C MMEHEM hame, B KOTOPOM OMnucaH
MPOTOKOI:
* B Yy3Jle «receiver» ONMUCbIBAaeTCA MPUEMHUK;
* B Yy3/e «sender» onNncCbIBaeTCA nepenaTHuk.
Ina ncnonb30BaHMA NocaenoBaTeIbHOrO NOPTa ONMUCHLIBAOTCS
napameTpbl:
+ obs3aTesnbHbIE:
o «device» - yctponcteo COM-nopTa, CTPOKOBbLIN;
o «speed» - CKOPOCTb 0bMeHa, 6of;
* HeobsA3aTesbHbIE:
o «parity» - BKJIIOYNTb KOHTPOJIb YETHOCTU, JIOT NHECKUK;
o «twoStopBits» - ABa cTONOBbIX 6BUTa BMECTO OAHOI0, NIOrM4YeCKUu.
IOna Ncnonb30BaHNA CETU ONUCLIBAOTCSA NapamMeTpbl:
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+ obs3aTenbHblE:
o «ip» - IP agpec;
o «port» - nopT;

Takxe B y3nax «receiver» un «sender» MOXHO 3ajaTb 3HayeHue
«frequency»: Oona npmemMHMKa 3TO HeobxoOuMbI MapaMeTp 4SS OLEHKMU
KavyecTBa CBA3W, O nepepjaTtyMka >STO  MNO3BOASET  MCMNOJIb30BaTb
COBCTBEHHbLIN TanMep 14 OTrNpPaBKU MNakeToB.

B cny4ae ucnonb3oBaHuA aa npueMa M nepepayu nocnenoBaTesibHOro
nopTa MOXXHO OMUCbIBaTb TOJILKO y3en «receiver», onga nepenatyuka byner
MCNONb30BaTbCs 3TO e YCTPOMCTBO C TEMU e napameTpamn. AprymeHTbl
3aroJjloBka, 3ajaHHble B KOHCTpYKTOpe, nepepatTca obbekTy PISerial pns
Hawuy4dLwero npuemMa AaHHbIX

Ecnn 3arosioBoYHbIE apryMeHTbl HEeHyJieBble U UCMOJIb3YeTCH CeTeBOW
obMeH, TO cYuTaeTCs, 4YTO yKasaTeslb Ha4dasna CTPYKTypbl OANA8 npuemMa - 3TO
yKa3aTesib Ha 3arosioBoK (recHeaderPtr), a pasmep NnpnHMMaeMon CTPYKTYpPb
- 3TO CyMMa pa3MepoB 3arojloBKa U NpMHUMaeMon CTPYKTypbl (recHeaderSize
+ recHeaderSize).

Mpnmep onncaHnsa NPOTOKONa B KOHPUTypauMoOHHOM dhainnie

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 npoTokoa «mcpl» 6ygeT npuHMMaTb U NOCbIIaTbh NaKeTbl
no ceTnm ¢ yactoTtom 20 Iy,

Opyron npumep:

ts.receiver.device = /dev/ttyS0O #s
ts.receiver.speed = 57600 #n
ts.receiver.parity = false #b
ts.receiver.twoStopBits = false #b

340ecb nNpoTokon «ts» BygeT mcnonb3oBaTb A8 NpuemMa M nepenayu
naketoB COM-nopT «/dev/ttyS0O», HacTpoeHHbIN Ha ckopocTb 57600 6ona, 6e3
KOHTPOJ11 H€THOCTU U C OAHUM CTOMOBLIM BUTOM.

Ona ynpasneHnsa npueMoM U rnepefadvyen JaHHbIX B Kjacce-HacsnegHuKe
oT PIProtocol MOXXHO nepeonpenennTb crepylowme BupTyasbHble QYHKLNN

* bool receive(char * data, int size) - BblINosHsAETCHA cpa3y nocsne
npueMa [aHHbIX, A0 TMPOBEPKU Ha KOPPEKTHOCTb. [lo yMonyaHuto
KonupyeT pnaHHble data B 3afaHHbIM yKas3aTeslb Ha MNPUHUMaAEMYIo
CTPYKTYPY;

* bool validate() - BbInoNHAETCA nocne npumemMa AaHHbIX N PYHKUUN
receive, B Hel MOXXHO MPOBEPUTb AAaHHbIE HA KOPPEKTHOCTb, Hanpumep,
MPOBEPUTb MNOJSIA MNPUHATON CTPYKTYPbl Ha MpPaBWIbHOCTb, CBEPUTb
KOHTPOJIbHYIO CyMMY. ECnn OaHHble NPUHATLI KOPPEKTHO, Heobxoaumo
BEPHYTb UCTUHY, MHa4de NoXb. OT BO3BpallaeMoro 3Ha4eHus 3aBUCUT
TakK)XXe KOHTPOJIb KayecTBa CBA3M. [lo yMoOs4aHUIO BO3BpallaeTcs
NCTUHA;

* bool aboutSend() - BbinoNHAETCA HenocpenoCTBEHHO nepen nepenaden
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haHHbIX. Ecnnm BepHYyTb N0Xb, TO nepegada He ocywectsutcda. [lo
YMOJIHaHMIO BO3BpaLLlaeTCa NCTUHA;

e uint checksum i(void * data, int size) - dyHKUMA noacyeTa
KOHTPOJIbHOW  CyMMbl,  yao6HO NCMoJsib30BaThb npu NnpoBepKU
KOPPEKTHOCTU npuema. o ymondaHuto 3to nobUTHO MHBEPTMPOBAHHAS
nobanToBas cymma AaHHbIX data + 1;

 uchar checksum c(void * data, int size) - TO e, 4TO M BbiWwe,
TOJIbKO CYMMa CHYUTaeTCHa B nepeMeHHon Tuna uchar.

Mpumep kKnacca-HacneoHUKa:
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;
}

¥
9To He paboyumin Nnpumep, a AeMOHCTPaUna co34aHNA CBOEro NpoToKoa
nepeonpeneneHvem PIProtocol. fromMV2 n toMV2 - 3TO CTPYKTYypbl NpuemMa u
nepefaynm pJaHHbIX, OHU 34ecCb He obbfABneHbl. Ona paboTbl 3K3emnispa
[AHHOro Kjlacca HeobxogmMMo BCero NMb Co3faTh ero ak3emnasap B paboyen
nporpamme. lNMocne co3naHnsa obbekTa BHYTPU HEro 3anyCcTaTca ABa TanmMmepa
W OOWH MOTOK: TaMMepbl KayecTBa CBA3N U OTMPaBKM MNAKeTOB W MOTOK

npunema.

Ona nonyvyeHna MHMOPMaLMM 0 NPOTOKOJ1Ee CYLWECTBYIOT (PYHKUUN:
+ float immediateFrequency() - MrHOBeHHas YacToTa npuema;
« float integralFrequency() - nHTerpasbHasa 4acTtoTa NpuUema;
 ullong receiveCount() - KOIMYECTBO KOPPEKTHO MPUHATbLIX NAKETOB;
 ullong wrongCount() - KONMYECTBO HEKOPPEKTHO MPUHATBIX MAKETOB;
+ ullong sendCount() - KONIM4ECTBO OTMPaBIEHHbIX MaKeTOB;
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 PIProtocol::Quality quality() - ka4ecTBO CBS3M;

* PIString receiverDeviceState() - cocTosiHME NPUEMHUKA;

 PIString senderDeviceState() - cocTosiHMe nepepaTyumKa.

MNepeyncneHHble Bbiwe GQyHKUMKM O18 ynobHoOro MHTerpmpoBaHMa C

kKoHcosibto PIConsole wuMeldT aHanorm C npuctaBkon « ptr», KoTopble
BO3BpalLAlOT COOTBETCTBYWOLLME YyKa3aTesnn, KOTOopble MOXXHO repefasaTb
dyHKunaM addVariable. Takxe PIProtocol wumeeT dyHKumnm PIString
receiverDeviceName() n PIString senderDeviceName(), KoTopble
BO3BpaLLAlOT MOJIHbIE MMeHa npueMHuKa n nepepatymka. Ana COM-nopToB
3TO uMA popmaTa «/dev/ttySO», ona cetn - «127.0.0.1:1024».

CurHasnsi

MpunoxxeHns MOryt npuHMUMaTb CUrHanbl, HanpuMmep  SIGINT,
reHepupyembln TepMuHanom npu HaxkaTtum Ctrl+C. Mo yMmon4aHUio 3a peakumio
Ha CWUrHasbl OTBeYaeT cucTeMHas 6ubnmoreka, HO C NOMOLWLbIO KJacca
PISignals MO)XHO nepeonpenennTb 06paboTUyMK HY>KHbIX CUFHANOB Ha CBOW.
ITOT KJlacc onpepenseT nepevyncieHne curHanos enum Signal:

* Interrupt - npepbiBaHne c knasuatypsbl (Ctrl+C);
+ Illegal - HeBepHasa NHCTPYKLUMS;

 Abort -;

*  FPE - ncknio4yeHusa njiaBamoLeENn TOYKMN;

+ SegFault - owmnbka cermeHTNpPoOBaHUS;

« Termination - 3aBepLueHune;

Hanee Tonbko anga *NIX/QNX cucrtem:

* Hangup - oTcoefVHEHMe OT TeKyLlero TepMruHana;
e Quit - Bbixopn (Ctrl+\);

+ Kill - yébuTb npouecc;

* BrokenPipe - HEKOPpPEKTHbIN pipe;

 Timer - curHan TanMepbl CNCTEMBI;

* UserDefinedl - onpeneneHHbIN nosib3oBaTenem 1;
* UserDefined2 - onpeneneHHbIN Nosib3oBaTeNEM 2;
 ChildStopped - go4epHUM NpoLLeCcC OCTAaHOBJIEH WX 3aBepLUEH;
+ Continue - NpoAO/IXNTb BbIMOJIHEHNE;

* StopProcess - oCTaHOBUTb BbIMOJIHEHUE;

* StopTTY - 0CTaHOBUTL BbIBOL B TEPMUHAN;

* StopTTYInput - oCTaHOBUTL BBOL W3 TepMuUHaNa [ANd [O04epPHUX
npoLeccos;

* StopTTYOutput - oCTaHOBUTbL BbLIBOL B TepMWUHana [SNA LOYEepHUX
rnpoLeccos;

Ona Bcex cucTem:
 All - BCe curHans.l.
ITOT KJACC WCNOJIb3yeTCAa TOJIbKO KaK MpPOCTPaHCTBO WMEH, BeCb
JPYHKLMOHaN peann3oBaH 4Yepes cTaTnyeckme pyHKUnK:
+ setSlot(SignalEvent slot) - ycTaHOBUTb CBOIO PYHKLMIO-06paboTUMK
curHanos, SignalEvent 3TO ykasaTesb Ha (yHKuUuo ¢opmaTta void
function(PISignals::Signal);
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» grabSignals(PIFlags<PISignals::Signal> signals) -
nepeonpenennTb 06paboTHMK yKa3aHHbLIX CUTHAJI0B Ha CBOW;
* raiseSignal(PISignals::Signal signal) - BbI3BaTb CcuUrHan 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 KOMaHOHOW CTPOKH

MPUNOXEHNIO YacTo MepedaldT HEKOTOopble KJKYU M apryMeHTbl npu
3anycke, U3 KoOMaHOHOW CTpoku. Ona pasbopa KAYEN MOXKHO UCMOJSIb30BaTb
int argc, char * argv[] dyHKuMn main, HO AnA aBTOMaTU3aLWUWN ITOrO
npouecca cosnaH knacc PICLI (Command Line Interface). B KOHCTpyKTOpEe
emMy nepenarTcsa aprymMmeHTbl pyHKUMM main - int argc v char * argv[].

Knto4ynm aprymeHTa MoryT 6biTb NONHBIMU U KOPOTKMMWU, N HAYUHAKOTCA C
onpenesieHHONW TMPUCTaBKM (MO YMOJIHAHUIO «--» N «-» COOTBETCTBEHHO).
HeCcKoNbKO KOPOTKMUX KJOYen MOryT MOATU CAUTHO U UMeTb OAHY o00uyto
NPUCTaBKy B Hayvane. KaXabll apryMeHT MOXEeT MMEeTb 3HadyeHue, KoTopoe
[OJIKHO CnefoBaTh Cpa3y nocse Kiwya vyepes npoben.

Ona pobaBneHnsa aprymeHTa wucnonb3dyetca dyHkuma addArgument.
MNepBbIn  apryMeHT @QyHKUMM - 3TO WUMA  aprymeHTa, nocaegHun
(Heobs3aTeNbHbLIN) - 3TO JIOTMYECKOEe 3HavYeHue eCcTb My apryMeHTa
3Ha4YeHune, No YMOJTHaHUIO NNOXKb. BTOPbIM 1 TpeTbUM apryMeHTaMum MOryT natu
KOPOTKUIA W TMOJIHbIA KJOYN aprymeHTa, Mo YMOJYaHWUIO TMOJIHbIA Kty
coBnagaeT C MMeHeM aprymeHTa, a KOPOTKUIA KoY - rnepBas BykBa MOsIHOro
MMeHUn K4Ya. Hanpumep:

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

* addArgument("debug", "D") - nonHbn ka4 = "debug", KopoTKUN =
IIDII;
* addArgument("debug"”, "D", "Dbg") - nosHbin ka4 = "Dbg",

KopoTKkun = "D";

[Nna NpoBEpPKN BXOXXLAEHNA aprymMmeHTa B KOMaHAy 3arnycka npuioXXeHus
ncnonbsyetca pyHkuma bool hasArgument(const PIString & name), rge
name - UMSA aprymeHTa.

Ona nonyyeHms 3HadYeHUs aprymMmeHTa ucnonb3yetcsa pyHkumsa PIString
argumentValue(const PIString & name), roe name - umsa aprymeHTa.

Ana naMeHeHus NOSIHOM N KOPOTKOW NPUCTABOK UCMOJb3YOTCA (PyHKUUN
setShortKeyPrefix n setFullKeyPrefix.

Mpumep:

23



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"))

"Val", true);

cout << "value = " << cli.argumentValue("value") <<
endl;
i
Pe3ynbTaTbl 3anycka AaHHOW NPOrpaMMsbl:
perid@peri4-gentoo ~/pprojects/pip $ ./pip test
perid@peri4-gentoo ~/pprojects/pip $ ./pip test -d
has debug
perid@peri4-gentoo ~/pprojects/pip $ ./pip test --debug
has debug
perid@peri4-gentoo ~/pprojects/pip $ ./pip test -V
value =
perid@peri4-gentoo ~/pprojects/pip $ ./pip test -V 123
value = 123
perid@peri4-gentoo ~/pprojects/pip $ ./pip test --Val 123
value = 123
peri4@peri4-gentoo ~/pprojects/pip $ ./pip test --Va 123
perid@peri4-gentoo ~/pprojects/pip $ ./pip test --Va 123 --debug
has debug
perid@peri4-gentoo ~/pprojects/pip $ ./pip test -d --Val 123
has debug
value = 123
perid@peri4-gentoo ~/pprojects/pip $ ./pip test -dV 123
has debug
value = 123
perid@peri4-gentoo ~/pprojects/pip $ ./pip_test -Vd 123
has debug
value =
MNMpouecc

Onsa 3anycka v KOHTPOJsA MnpoueccoB cyulecTtByeT knacc PIProcess
Knacc MoOXeT 3amnyckaTb MpoLecc, OXuAaaTb €ero 3aBeplleHusd, ynpasBaaTb
npoueccomMm, rnepexsaTbiBaTb €ro BBO 1 BbIBOJ.

Mpouecc He 3aBepluaeTCs, ecan 3anyCTUBLLUUA ero 3K3eMniasap Kracca
PIProcess nepecTtan cyuiecrtsoBaThb.

IOna 3anycka npouecca C TEeKYLWNUM OKPYXXEHNEM N B Tekyulen paboyen
ONPEKTOPUN NCNONb3YIOTCA PYHKLNN:

« void exec(const PIString
3anyckaemoro ¢anna;

*+ void exec(const PIString & program, const PIString & arg), raoe
arg- aprymeHT KOMaHOHOW CTPOKWU;

& program), rpge program - uMMA
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+ 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 PIStringList & args), raoe
args - CNMCOK apryMeHToOB KOMaHAHOW CTPOKMW.

INs N3MeHeHNs OKPY>XEHUS NpoL.Eecca NCNOJb3YITCA PYHKLNN:

* PIStringList environment() - BepHYTb TeKyllee OKpyXeHue
[o4YepHero npouecca;
+ static PIStringlList currentEnvironment() - BepHyTb Tekyulee

OKPY>XEHWUS r1aBHOro NPUIOXKEHUS;
* clearEnvironment() - O4UCTUTb OKPY>XKEHUE;
* removeEnvironmentVariable(const PIString & variable) - ypanutsb
N3 OKPY)XEHUS NepeMeHHYIo C uMeHeM variable;
 setEnvironmentVariable(const PIString & variable, const
PIString & value) - yCTaHOBUTb NEPEMEHHON OKPYXEHUS C MMEHEM
variable 3HadeHne value, ecnn TakKoMm MNEepemMeHHOM HeT, OHa
co3paeTcs.

Ona nameHeHns paboyvyen AMPEKTOPUN NCMOJb3YIOTCA PYHKLNN:

« PIString workingDirectory() - BepHyTb Tekywyto paboyyto
ONpekTopua WM nycTy CTPOKY, ecan wucnonbsyetca paboyvasd
OVPEKTOPUSA rNaBHOMO NMPUIOXKEHNS;

+ void setWorkingDirectory(const PIString & path) - ycTaHOBUTbL
pabo4yto gupektopusa path;

+ void resetWorkingDirectory() - cObpocntb pabouyo oupekTopuio.

Ona 3axBaTa BBOAA/BbIBOAA NpoLecCa NCNONb3YIOTCA PYHKLUNN:

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

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

* void unsetInputFile() - yCTaHOBUTb BBOA KaK BHYTpPeHHUn bydep

PIProcess.

TakXe eCTb (YHKUMWM aHanoru4Hble >TUM TpeM O1aa YynpaBieHus
MoToKamm BbiBOAa U ownbok, BMecTo «Input» B ux Ha3BaHusAX «Qutput» n
«Error».

Ona oXupgaHua 3aBeplueHusa npouecca ucnonb3yetcs ¢GyHkuma bool
waitForFinish(int timeout msecs = 60000), rpme timeout msecs -
KOJINYECTBO MUWIINCEKYHA 019 OXUAaHUA 3aBepuweHuns, -1 ona 6eCcKoHe4yHOoro
oXunpaHugd, no ymon4daHuio 1 mnHyTa. Ecnm pyHKUNA AoXKOaNhacb 3aBepLUeHnsd
rnpouecca, TO BO3BpallaeTCcA WUCTUHA, eC/In UCTEK/I0 BpeMs OXUAAHWUA, TO
BO3BpalLaeTCH JIOXKb.

Ona nonyyvyeHUs COLAEPXKUMOro rnepexBavyeHHbIX TMOTOKOB BbiBOOA W
owmnbok ncnonb3yTcsad GyHKUunnm PIByteArray readOutput() w PIByteArray
readError().
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OnucaHue Knaccos

PIFlags<Type>

public:
PIFlags ()
PIFlags (Enum e)
PIFlags(const PIFlags & f)
PIFlags(const int i)

void operator =(const PIFlags & f)

void operator =(const Enum & e)

void operator =(const int & 1)

void operator |=(const PIFlags & f)

void operator |=(const Enum & e)

void operator |=(const int i)

void operator &=(const PIFlags & f)

void operator &=(const Enum & e)

void operator &=(const int i)

PIFlags & operator | (PIFlags f) const

PIFlags & operator | (Enum e) const

PIFlags & operator |(int i) const

PIFlags & operator &(PIFlags f) const

PIFlags & operator &(Enum e) const

PIFlags & operator &(int i) const

bool operator [](Enum e) — npoBepka Ha BXOXOeHue e

operator int() const — HesBHoe npeobpa3oBaHue B

int

26



PIVector<Type>

HacneposBaH oT std:

public:
PIVector()

:vector<Type>

PIVector(const Type & value)

PIVector(const Type & vO, const Type & vl)

PIVector(const Type & vO, const Type & vl, 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 &
Type &
const Type *
Type *
int
bool
PIVector
PIVector
PIVector
PIVector
PIVector
PIVector
paBHbIX T
PIVector &

AR

at(uint index) const
at(uint index)
data(uint index
data(uint index
size s() const
isEmpty() const
fill(const Type & t)

pop_front ()

push_front(const Type & t)

remove (uint num)

remove(uint num, uint count)

remove(const Type & t) — ynmaneHue BCex 3/1EMEHTOB

0) const
0)

operator <<(const Type & t) — pobaBneHue

3neMeHTa t

PIVector &

BekTopa t

boo'l

operator <<(const PIVector & t) — pobaBneHue

contain(const Type & v) const — npoBepka Ha

BXOoXgeHune 3/1eMeHTa V
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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 & v0O, 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) — pobasneHune
an1eMeHTa t

PIVector tolVector ()
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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) — pobasneHne sneMeHTa t

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

PIVector toVector()
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PIStack<Type>

HacnepnosaH oT PIVector<Type>
public:
PIStack()
PIStack(const Type & value)
PIStack(const Type & vO, const Type & vl)
PIStack(const Type & vO, const Type & vl, const Type & v2)
PIStack(const Type & vO, const Type & vl1, const Type & v2,
const Type & v3)

PIStack & push(const Type & v) — NONOXUTb B CTEK V
Type pop() — B35iTb M3 CTeKa

Type & top() — BepumHa cTeka

PIVector toVector ()
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PIDeque<Type>

HacnepnoBaH oT std: :deque<Type>
public:
PIDeque()
PIDeque(const Type & value)
PIDeque(const Type & vO, const Type & vl)
PIDeque(const Type & vO, const Type & vl, const Type & v2)
PIDeque(const Type & vO, const Type & vl1, const Type & v2,
const Type & v3)

int size s() const

bool isEmpty() const

PIDeque & operator <<(const Type & t) — pobasneHwue
3neMeHTa t

PIVector<Type> tolVector()
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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 & v1l, const Type & v2)
PIQueue(const Type & vO, const Type & vl1, const Type & v2,
const Type & v3)

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

Type dequeue() — B3ATb W3 o4epenu

const Type & head() const — ronosa o4yepeau

PIVector<Type> tolVector()
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PIMap<Type, Key>

HacnenoBaH oT PISet<PIPair<Key, Type> >
public:
PIMap()
PIMap(const Type & value, const Key & key)
PIMap & insert(const Type & value, const Key & key)
Type value (Key key)
Type operator [](Key key)
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PIByteArray

HacnepoBaH oT PIVector<uchar>

public:
PIByteArray()

PIByteArray(const uint size)
PIByteArray(const char * data, const uint size)
PIByteArray(const uchar * data, const uint size)

PIByteArray &
PIByteArray &
PIByteArray &
PIByteArray &
PIByteArray
PIByteArray
PIByteArray
PIByteArray

convertToBaseb64 ()
convertFromBaseé64 ()

compressRLE (uchar threshold = 192)
decompressRLE (uchar threshold = 192)
toBaseb64 ()

fromBase64 ()

compressedRLE (uchar threshold 192)

decompressedRLE (uchar threshold = 192)
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PIBitArray

public:
PIBitArray()
PIBitArray(const int & size)
PIBitArray(uchar val)
PIBitArray(ushort val)
PIBitArray(uint val)
PIBitArray(ulong val)
PIBitArray(ullong val)
PIBitArray(uchar * bytes, uint size)

uint bitSize() const

uint byteSize() const

PIBitArray & resize(const uint & size)

PIBitArray & clearBit(const uint & index)

PIBitArray & setBit(const uint & index)

PIBitArray & writeBit(const uint & index, const bool &
value)

PIBitArray & writeBit(const uint & index, const uchar &
value)

PIBitArray & insert(const uint & index, const bool & value)

PIBitArray & insert(const uint & index, const uchar & value)

PIBitArray & push_back(const bool & value)

PIBitArray & push_back(const uchar & value)

PIBitArray & push_front(const bool & value)

PIBitArray & push_front(const uchar & value)

PIBitArray & pop_back()

PIBitArray & pop_front()

PIBitArray & append(const PIBitArray & ba)

uchar * data()

uchar toUChar ()

ushort toUShort()

uint toUInt ()

ulong toULong ()

ullong toULLong ()

bool at(const uint & index) const

bool operator [](const uint & index) const

void operator +=(const PIBitArray & ba)

bool operator ==(const PIBitArray & ba) const

bool operator !=(const PIBitArray & ba) const

void operator =(const uchar & val)

void operator =(const ushort & val)

void operator =(const uint & val)

void operator =(const ulong & val)

void operator =(const ullong & val)
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PIChar

public:

PIChar()

PIChar(const char c)
PIChar(const short c)
PIChar(const int c)
PIChar(const uchar c)
PIChar(const ushort c)
PIChar(const uint c)
PIChar(const char * c)

PIChar & operator =(const char v)

bool operator ==(const PIChar & o) const
bool operator !=(const PIChar & o) const
bool operator >(const PIChar & o) const
bool operator <(const PIChar & o) const
bool operator >=(const PIChar & o) const
bool operator <=(const PIChar & o) const
bool isDigit() const

bool isGraphical() const

bool isControl() const

bool isLower() const

bool isUpper() const

bool isPrint() const

bool isSpace() const

bool isAlpha() const

bool isAscii() const

int toInt() const

const wchar t * toWCharPtr() const

const char * toCharPtr() const

const wchar_t toWChar() const

char toAscii() const

int unicodel6Code() const

PIChar toUpper() const

PIChar toLower() const
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PIString

HacnepoBaH oT PIVector<PIChar>

public:

PIString()

PIString(const
PIString(const
PIString(const
PIString(const
PIString(const
PIString(const
PIString(const
PIString(const
PIString(const
PIString(const

PIString
PIString
PIString
PIString
PIString
PIString
PIString
bool

bool

bool

bool

bool

bool

PIString
PIString
PIString
PIString
PIString
PIString
PIString
PIString
PIString
PIString
PIString
PIString
PIString
PIString
PIString
PIString
PIString
PIString
PIString

PIString

DA

DA

&
&
&
&
&
h

PIString & with)

PIChar c)

char * str)
wchar t * str)
string & str)
wstring & str)

PIByteArray & ba)

char * str, const int len)

int len, const char c)

int len, const PIChar & c)

PIString & str)

operator +=(const PIChar c)

operator +=(const char * str)

operator +=(const wchar t * str)
operator +=(const string & str)
operator +=(const PIByteArray & ba)
operator +=(const PIString & str)
operator +=(const wstring & str)
operator ==(const PIString & str) const;
operator !=(const PIString & str) const
operator <(const PIString & str) const
operator >(const PIString & str) const;
operator <=(const PIString & str) const

operator
operator
operator
operator
operator
operator
operator
operator
operator
operator
operator

mid(const int start, const int len =

>=(const
<<(const
<<(const
<<(const
<<(const
<<(const
<<(const
<<(const
<<(const
<<(const
<<(const

PIString & str) const
PIString & str)
PIChar c)

char * str)
wchar t * str)
string & str)
int & num)
short & num)
long & num)
float & num)
double & num)

left(const int len) const

right(const int len) const
cutMid(const int start, const int len)
cutLeft(const int len)

cutRight(const int len)

trim()

trimmed() const

-1) const

replace(const int from, const int count, const

replaced(const int from, const int count, const

PIString & with) const
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PIString &

replace(const PIString & what, const PIString &

with, bool * ok = 0)

PIString

replaced(const PIString & what, const PIString

& with, bool * ok = 0) const

PIString &
PIString & with)
PIString

replaceAll(const PIString & what, const

replaceAll(const PIString & what, const

PIString & with) const

PIString &
PIString &
PIString &
PIString &
PIString &
PIString &
const char *
const string
wstring
PIByteArray
PIStringlList

insert(const int index, const PIChar & c)
insert(const int index, const char & c)
insert(const int index, const PIString & str)
insert(const int index, const char * c)
expandRightTo(const int len, const PIChar & c)
expandLeftTo(const int len, const PIChar & c)
data()

stdString() const

stdWString() const

toByteArray ()

split(const PIString & delim) const — pa3butb

CTPOKY no pa3pgenutenio delim Ha MaccuB CTpPOK

PIString

PIString

PIString

int

int
const

int
const

int
const

int
const

int
0) const

int
const

int
const

int

bool

bool

char

short

int

long

1long

float

double

ldouble

PIString &

toUpperCase() const

toLowerCase() const

toNativeDecimalPoints() const

find(const char str, const int start = 0) const
find(const PIString str, const int start = 0)

find(const char * str, const int start 0)
find(const string str, const int start = 0)
findLast(const char str, const int start = 0)

findLast(const PIString str, const int start =

I}
(o)
N

findLast(const char * str, const int start

Il
o
N

findLast (const string str, const int start

length() const
isEmpty() const
toBool () const
toChar() const
toShort() const
toInt() const
toLong() const
toLLong() const
toFloat() const
toDouble() const
toLDouble() const
setNumber(const int value)
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PIString &
PIString &
PIString &
PIString &
PIString &

CTaTU4Hble QYHKLUK:
PIString
PIString
PIString
PIString
PIString
PIString
PIString
PIString

setNumber (const
setNumber (const
setNumber (const
setNumber (const
setNumber (const

fromNumber (const
fromNumber (const
fromNumber (const
fromNumber (const
fromNumber (const
fromNumber (const
fromNumber (const

short value)
long value)
float value)
double value)
ldouble value)

int value)
uint value)
short value)
long value)
float value)
double value)
ldouble value)

fromBool (const bool value)
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PIStringlList

HacnepgosaH o1 PIVector<PIString>
public:

PIStringlList()

PIStringList(const PIString & str)

PIStringList(const PIString & s0, const PIString & sl)

PIStringList(const PIString & s0O, const PIString & sl, const
PIString & s2)

PIStringList(const PIString & s0, const PIString & sl, const
PIString & s2, const PIString & s3)

PIString join(const PIString & delim) const — coeauHUTb
BCe CTPOKM B ofHy c pa3penuteneMm delim

PIStringList & removeStrings(const PIString & value)

PIStringlList & remove(uint num)

PIStringlList & remove(uint num, uint count)

PIStringList & removeDuplicates() — ypanuTb MNOBTOpSOWNECS
CTPOKM

uint contentSize() — obuwas OnuHA CTPOK

40



PIFile

public:

PIFile()
PIFile(const PIString & path, PIFlags<Mode> mode = Read |

Write)
bool
bool
bool
bool
void
void
void
void
void
void
void
void
void

PIString

1long
B data

PIByteArray

MacCuB
void

PIString

void

PIFlags<Mode>

1long
1long
bool
bool
bool
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile

RO

open(const PIString & path, PIFlags<Mode> mode)
open (PIFlags<Mode> mode)

open(const PIString & path)

open()

close()

clear() — ounctutb ¢ann

seek(llong pos) — nepenTn K MNO3ULUKN POS
seekToBegin() — nepenTu K Havdany ¢aina
seekToEnd() — nepeeutu K KoHuy ¢dauna
seekToLine(llong line) — nepenTn K cTpoke line
resize(llong new size, char fill = 0)

fill(char c) — 3anonHUTL ¢ann GanTamm C

flush() — obHOBUTL dawnn

readLine() — npouutatb CTPOKY

readAll(void * data) — npouuTaTb BCE copepxuMmoe

readAll() — npounTaTb BCE& copoepxumoe B GanMTOBbIW

remove() — yganuTb ¢aun

path() const

setPath(const PIString & path)
mode () const

size()

pos ()

isOpened()

isEnd()

isEmpty()

writeData(const void * data, int size)
readData(void * data, int size)
writeBinary(const char v)

writeBinary(const
writeBinary(const
writeBinary(const
writeBinary(const
writeBinary(const
writeBinary(const
writeBinary(const
writeBinary(const
writeBinary(const
operator <<(const
operator <<(const
operator <<(const
operator <<(const
operator <<(const
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short v)

int v)

long v)

uchar v)
ushort v)
uint v)

ulong v)
float v)
double v)
char & v)
PIString & v)
PIByteArray & v)
short & v)
int & v)



PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile
PIFile

RO

operator
operator
operator
operator
operator
operator
operator
operator
operator
operator
operator
operator
operator
operator
operator
operator
operator

<<(const long & v)
<<(const uchar & v)
<<(const ushort & v)
<<(const uint & v)
<<(const ulong & v)
<<(const float & v)
<<(const double & v)
>>(char & v)
>>(short & v)

>>(int & v)

>>(long & v)

>>(uchar & v)
>>(ushort & v)
>>(uint & v)

>>(ulong & V)
>>(float & v)
>>(double & v)
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PIThread

public:
PIThread()

PIThread(bool startNow, int run delay)

bool

bool

void

void

void

void
PIThread::Priority
bool

bool

bool

void

void

void
PIMutex &

private:

start(int run delay = -1)
startOnce()

stop(bool wait = false)
terminate ()

terminate(bool hard = false)
setPriority(PIThread::Priority prior)
priority() const

isRunning() const
waitForFinish(int timeout msecs)
waitForStart(int timeout msecs)
needLockRun (bool need)

lock()

unlock()

mutex()

virtual void begin() — BbINONHAETCA B Hayane NoTOKa
virtual void run() — paboyee Teno umkna nNoToKa
virtual void end() — BbIMONHAETCHA NO 3aBEpWEHUM MNOTOKA
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PITimer

HacnepoBaH oT PIThread (Tonbko Ha Windows)

public:
PITimer ()
PITimer (TimerEvent slot, void * data)
void setData(void * data)
void setSlot(TimerEvent slot)
void reset()
void start(double msecs)
void stop()
bool isRunning() const
void needLockRun(bool need)
void lock()
void unlock()
void addDelimiter(int delim, TimerEvent slot = 0)
void removeDelimiter(int delim)
void removeDelimiter (TimerEvent slot)
void removeDelimiter(int delim, TimerEvent slot)
void clearDelimiters ()

double elapsed n()
double elapsed _u()
double elapsed m()
double elapsed s ()
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PIEvaluator

public:
PIEvaluator()
bool
int

value = 0.)
void
void

value = 0.)
complexd
void
void
int
PIStringlList
PIString
PIString
complexd

check(const PIString & string)
setVariable(const PIString & name, complexd

setVariable(int index, complexd value = 0.)
setCustomVariableValue(int index, complexd

evaluate()

removeVariable(const PIString & name)
clearCustomVariables ()

variableIndex(const PIString & name) const
unknownVariables ()

expression()

error()

lastResult()
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PIKbdListener

HacnepoBaH oT PIThread
public:
PIKbdListener ()
PIKbdListener (KBFunc slot, void * data)

void setData(void * data)

void setSlot (KBFunc slot)

void enableExitCapture(char key = 'Q')
void disableExitCapture()

bool exitCaptured() const

char exitKey() const

bool isActive()

void setActive(bool yes)
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PIConsole

HacnepoBaH oT PIThread

public:
PIConsole()
PIConsole(bool startNow, KBFunc slot)
void addString(const PIString & name, int column,

PIFlags<PIConsole::Format> format)

void addVariable(const PIString & name,
int column, PIFlags<PIConsole::Format> format)

void addVariable(const PIString & name,
column, PIFlags<PIConsole::Format> format)

void addVariable(const PIString & name,
column, PIFlags<PIConsole::Format> format)

void addVariable(const PIString & name,
column, PIFlags<PIConsole::Format> format)
void addVariable(const PIString & name,

column, PIFlags<PIConsole::Format> format)

void addVariable(const PIString &
column, PIFlags<PIConsole::Format> format)

void addVariable(const PIString &
column, PIFlags<PIConsole::Format> format)

void addVariable(const PIString &
column, PIFlags<PIConsole::Format> format)

void addVariable(const PIString & name,
int column, PIFlags<PIConsole::Format> format)

void addVariable(const PIString & name,
column, PIFlags<PIConsole::Format> format)

void addVariable(const PIString & name,
column, PIFlags<PIConsole::Format> format)

void addVariable(const PIString & name,
int column, PIFlags<PIConsole::Format> format)

void addVariable(const PIString & name,
column, PIFlags<PIConsole::Format> format)

void addVariable(const PIString & name,
int column, PIFlags<PIConsole::Format> format)

name,

name,

name,

PIString * ptr,
char * ptr, int
bool * ptr, int
short * ptr, int
int * ptr, int
long * ptr, int
llong * ptr, int
uchar * ptr, int
ushort * ptr,
uint * ptr, int
ulong * ptr, int
ullong * ptr,
float * ptr, int

double * ptr,

void addBitVariable(const PIString & name, void * ptr,
int fromBit, int bitCount, int column, PIFlags<PIConsole::Format>
format)

void a ddEmptyLine(int column, uint count)

PIString getString(int x, int vy)

short getShort(int x, int y)

int getInt(int x, int y)

float getFloat(int x, int vy)

double getDouble(int x, int y)

PIString getString(const PIString & name)

short getShort(const PIString & name)

int getInt(const PIString & name)

float getFloat(const PIString & name)

double getDouble(const PIString & name)
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uint
PIString
int
void
void
bool
bool
bool
bool
void
void
void
void
void
void
void
PIString
void
void
bool
char

tabsCount() const

currentTab() const

addTab(const PIString & name, char bind key = 0)
removeTab(uint index)

removeTab(const PIString & name)
setTab(uint index)

setTab(const PIString & name)
setTabBindKey(uint index, char bind key)
setTabBindKey(const PIString & name, char bind key)
clearTabs (bool clearScreen = true)
addCustomStatus (const PIString & str)
clearCustomStatus ()

clearVariables (bool clearScreen = true)
waitForFinish()

start(bool wait)

stop(bool clear)
fstr(PIFlags<PIConsole::Format> format)
enableExitCapture(char key = 'Q')
disableExitCapture()

exitCaptured() const

exitKey() const
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PIConfig

HacnepoBaH o1 PIFile
public:

PIConfig(const PIString & path, PIFlags<Mode> mode)

Entry & getValue(const PIString & vname, const PIString &
def, bool * exist = 0)
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PISerial

HacnepoBaH oT PIThread

public:

PISerial()

PISerial (PIString name, void * data, SerialFunc slot)

void setSlot(SerialFunc func)

void setSpeed(PISerial: :Speed speed)

void setOutSpeed(PISerial: :Speed speed)

void setInSpeed(PISerial: :Speed speed)

void setDevice(const PIString & dev)

void setParameters (PIFlags<PISerial: :Parameters>
parameters)

void setData(void * d)

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

bool send(char * data, int size)

bool init()

bool initialized() const

void terminate()
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PIEthernet

HacnepoBaH oT PIThread
public:

PIEthernet()

PIEthernet(PIString ip, int port, void * data, EthernetFunc
slot)

void setSlot(EthernetFunc func)

void setData(void * d)

void setReadAddress (PIString ip, int port)
void setSendAddress (PIString ip, int port)
bool send(PIString ip, int port, char * data, int size)
bool send(char * data, int size)

bool init()

bool initSend()

bool receiverInitialized() const

bool senderInitialized() const

void terminate()
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PIProtocol

public:

PIProtocol()

PIProtocol(const PIString & config, const PIString & name,
void * recHeaderPtr, int recHeaderSize, void * recDataPtr, int
recDataSize, void * sendDataPtr, int sendDataSize)

void startReceive(float exp frequency)

void stopReceive()

void setExpectedFrequency(float frequency)

void setReceiverDevice(const PIString & device,
PISerial::Speed speed, bool force = false)

void setReceiverData(void * dataPtr, int
dataSize)

void setReceiverAddress(const PIString & ip,
int port, bool force = false)

void setReceiverParameters (PIFlags<PISerial::
Parameters> parameters)

void setReceiveSlot (ReceiveFunc slot)

void startSend(float frequency)

void stopSend ()

void setSenderFrequency(float frequency)

void setSenderDevice(const PIString & device,
PISerial::Speed speed, bool force = false)

void setSenderData(void * dataPtr, int
dataSize)

void setSenderAddress(const PIString & ip, int
port, bool force = false)

void setSenderParameters (PIFlags<PISerial::
Parameters> parameters)

void start()

void stop()

void send()

void send(const void * data, int size)

void setName (const PIString & name)

PIString name() const

float immediateFrequency() const

float * immediateFrequency ptr()

float integralFrequency() const

float * integralFrequency ptr()

ullong receiveCount() const

ullong * receiveCount ptr()

ullong wrongCount() const

ullong * wrongCount _ptr()

ullong sendCount() const

ullong * sendCount_ptr()

PIProtocol::Quality quality() const

int * quality ptr()

PIString receiverDeviceName() const

PIString senderDeviceName() const
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PIString
PIString *
PIString
PIString *
void *
void *

protected:
virtual bool
virtual bool
virtual uint
virtual uchar
virtual bool

receiverDeviceState() const
receiverDeviceState ptr()
senderDeviceState() const
senderDeviceState ptr()
receiveData()

sendData()

receive(char * data, int size)
validate()

checksum _i(void * data, int size)
checksum _c(void * data, int size)
aboutSend()
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PISignals

cTaTu4yeckune
static
static
static

PyHKUMN:
void setSlot(SignalEvent slot)
void grabSignals(PIFlags<PISignals::Signal> signals)

void raiseSignal (PISignals::Signal signal)

54



PICLI

public:

PICLI(int argc, char * argv[])

void addArgument (const PIString & name, bool value)

void addArgument (const PIString & name, const PIChar
& shortKey, bool value)

void addArgument (const PIString & name, const char *
shortKey, bool value)

void addArgument (const PIString & name, const PIChar
& shortKey, const PIString & fullKey, bool value)

void addArgument (const PIString & name, const char *
shortkKey, const PIString & fullKey, bool value)

PIString rawArgument (int index)

PIString mandatoryArgument (int index)

PIString optionalArgument(int index)

PIStringList rawArguments() const
PIStringList mandatoryArguments() const
PIStringlList optionalArguments() const

PIString programCommand () const

bool hasArgument(const PIString & name)
PIString argumentValue(const PIString & name)
PIString argumentShortKey(const PIString & name)
PIString argumentFullKey(const PIString & name)
PIString shortKeyPrefix() const

PIString fullKeyPrefix() const

int mandatoryArgumentsCount() const

int optionalArgumentsCount() const

void setShortKeyPrefix(const PIString & prefix)
void setFullKeyPrefix(const PIString & prefix)
void setMandatoryArgumentsCount(const int count)
void setOptionalArgumentsCount(const int count)
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PIProcess

HacnepgosaH o1 PIThread (private)

public:
PIProcess()
int
int
void
void
void
void
void
void
void
void
void
PIString
void
void
void
void

arg)
void

exitCode() const

pID() const

setGrabInput (bool yes)

setGrabOutput (bool yes)

setGrabError(bool yes)

setInputFile(const PIString & path)
setOutputFile(const PIString & path)
setErrorFile(const PIString & path)
unsetInputFile()

unsetOutputFile()

unsetErrorFile()

workingDirectory() const
setWorkingDirectory(const PIString & path)
resetWorkingDirectory()

exec(const PIString & program)

exec(const PIString & program, const PIString &

exec(const PIString & program, const PIString &

argl, const PIString & arg2)

void

exec(const PIString & program, const PIString &

argl, const PIString & arg2, const PIString & arg3)

void

exec(const PIString & program, const

PIStringlList & args)

void

bool

PIByteArray

PIByteArray

PIStringlList

void

void
variable)

void

terminate ()

waitForFinish(int timeout msecs = 60000)
readOutput ()

readError ()

environment )

clearEnvironment ()
removeEnvironmentVariable(const PIString &

setEnvironmentVariable(const PIString &

variable, const PIString & value)

CTaTn4yeckue:

static PIStringList currentEnvironment ()
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