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BBEJAEHUE

IIpou3BoacTBeHHASI NPAKTHKA — IIPAKTHYECKAs 4acTh Y4EOHOTrO mpoliiecca
MOJIFOTOBKM KBATU(DPUIIMPOBAHHBIX PAa0OYMX U CIEHUATHCTOB, MPOXOAsIas, Kak
IIPaBUJIO, HAa PA3JIMYHBIX NPEINPHUATUAX B YCIOBHUSAX PEANBHOIO IPOU3BOICTBA.
SBsieTcs 3aKIIOYUTEIHHON YacThiO Y4eOHOM MPaKTUKU, TPOXOASIIEeH B yueOHOM
3aBeicHMH. Bo BpeMsi MpOM3BOJCTBEHHON MPAKTUKU MPOUCXOIUT 3aKPEIVICHUE U
KOHKPETHU3aLsl Pe3yJIbTaTOB TEOPETUYECKOTO y4eOHO-IIPAKTUUYECKOro OOy4YeHus,
npuoOpeTeHNe CTyIEeHTAaMH YMEHHUS M HaBBIKOB MPAKTUYECKOW paboThl IO
npucBanBaeMON KBaU(UKALUK U U30paHHON CIIENUaNbHOCTH WU MPOPECCUU.

[lepenoc yuyeOHOro mpouecca B YCIOBHS, MAaKCUMaJIbHO CXOXHE C
oOctaHOBKOW Oyaymiel mpodeCCUOHATIBHOW — JIESITEIBbHOCTBIO  CTY/CHTA,
00s13aTeNbHBIN ATAIl Ha MYTH MOJIyYE€HHUS BbICILIErO 00pa3oBaHUsl, 00YCIOBICHHBIHI
TpeOOBAHUSIMU rOCCTaHapTOB U periiaMeHTHPOBaHHBII IPUKA30M

Muno6pa3oBanus u Hayku PO No 1383.

3AJJAHUSA HA ITPOU3BOACTBEHHYIO ITPAKTUKY

1. Pa3paboTtarh KIMEHT-cepBepHOE npuiiokenue ¢ nomoinbio CORBA.

2. PazpaboraTe OMOMMOTEKY JUIsl TTapcuHTa (DailyioB BHIMUCKU TUIAHA HyMEparuu

DAC.



BBITTIOJTHEHUE 3A TAHUM

IlepBoe 3apanue
IDL — nexnapaTuBHBIN S3bIK Ui (POpMabHOTO OMUCaHus UHTephercoB

B3aMMOJICUCTBHS KIIMEHTOB U CEPBEPOB B PACIPEIACICHHBIX IPpHIokeHuAX. IDL He
OpUBs3aH K KAaKOMY-JIHOO S3bIKy HPOrpaMMHUPOBAHUSA, HO ISl OOJBIIMHCTBA
COBPEMEHHBIX  SI3BIKOB  MPOTPAMMHPOBAHUS  CYIIECTBYIOT  CHEIU(UKAINH,
ONPEAEISIIOIIME TPAaBWIA TPAHCISINUU KOHCTpyKumii IDL B KOHCTpyKIMH 3THX
A3BIKOB.

Omnucanue HHTep(beﬁca HJI TICPBOTO 3alaHUs ITPCACTABICHO B Ta6JII/II_I€ 1.

Tabnuna 1. Onucanue nHTepdeiica B3aUMOEHCTBUS KIIMEHTA U CEpPBEPA
Data.idl

module Data
{
interface ServiceA
{
string HelloWorld(in string message);
boolean Div(in long a, in long b, out long r);
void CaesarCipher(inout string str, in short k);

1

s

Konctpykuuss module ompenenseT mpocTpaHCTBO UMEH, B KOTOPOM OyayT
CYLIECTBOBATh BKJIIOUEHHBIE B He€ UHTEP(ENCHI.
Koncrpykuus interface onpezenser mporpaMMHbIi HHTEP(EHC, ¢ ITOMOIIBIO
KOTOPOT0 00BEKTHI OOILIAIOTCS APYT C APYTOM.
B tene xkoHcTpykumu interface oOBSBISAIOTCSA Omepaldu, KOTOPhIC JTODKEH
OBITH CITOCOOEH BBINIOJIHATH CEPBEP 10 3aNPOCy KIHEHTA.
B pesynbrate kommumsiiuu Oynyt coznansl 2 daiina: Data.hh u DataSK.cc.
Onu conepskat onucanue uarepderica CServiceA 1 BCmoMoraTeabHbBIX KJIaCCOB.
CepBepHasi 4acTh MPOEKTA COCTOUT U3 5 (paitios:
1. Server/CServiceA.h u Server/CServiceA.cpp (cMm. Tabmuitel 2-3) comepikat
peanu3anuio uaTepdeiica CServiceA — kmacc CServiceA .
2. Server/CServiceARunner.h u Server/CServiceARunner.cpp (cm. TaGmuiisr 4-
5) copepkaT KJacc, HCIOJB3YeMbId [IJIi WHUIMATU3aluu  Opokepa
OOBEKTHBIX 3aIIPOCOB U 3aITyCKa CEPBHCOB.

3. Server/Server.cpp (cM. Tabmuiy 6) OnECHIBaET pabOTy TOYKH BXOJIA.



Tabmuua 2. ®aitn Server/CServiceA.h

Server/CServiceA.h

#ifndef CSERVICEA_H
#define CSERVICEA_H

#include "../Data.hh"

class CServiceA i : public POA_Data::ServiceA,
public PortableServer::RefCountServantBase

{
public:
CServiceA i();
virtual ~CServiceA i();
virtual char *HelloWorld(const char *) override;
virtual CORBA::Boolean Div(CORBA::Long, CORBA::Long, CORBA::Long &) override;
virtual void CaesarCipher(char *&, CORBA::Short) override;
s

#endif // CSERVICEA H

Tabnuma 3. daiin Server/CServiceA.cpp

Server/CServiceA.cpp

#include "CServiceA.h"
#include <cstring>
#include <iostream>
CServiceA_i::CServiceA_i()
{
¥
CServiceA_i::~CServiceA_i()
{
¥
char *CServiceA_i::HelloWorld(const char *)
{

return CORBA::string_dup("Hello, world!");
}

CORBA: :Boolean CServiceA i::Div(CORBA::Long a, CORBA::Long b, CORBA::Long &r)
{

r=0;
if (b == 0)
{
r = 0;
return false; // error
}
r=a/b;
return true; // success
}
void CServiceA_i::CaesarCipher(char *&str, CORBA::Short k)
{
for (size_t i = @, size = strlen(str); i < size; ++i)
{
bool lower = ('a' <= str[i] && str[i] <= 'z");
bool upper = ('A' <= str[i] && str[i] <= 'Z");
if (lower || upper)
short t = ('a' ~ (upper ? 32 : 09));
str[i] = static_cast<char>((str[i] - t + k) % ('z" - 'a' + 1) + t);
¥
}
¥




Taomnuua 4. ®aitn Server/CServiceARunner.h

Server/CServiceARunner.h

#ifndef CSERVICEARUNNER_H
#define CSERVICEARUNNER_H

#include "../Data.hh"
#include "CServiceA.h"
class CServiceARunner
{
public:
CServiceARunner(int argc, char **argv);
~CServiceARunner();
void run();
CORBA: :String_var get_ior();
private:
// Bpokep o6bekTHbIXx 3anpocoB (Object Request Broker, ORB)
CORBA: :0RB_var m_orb;
// CepBaHT
PortableServer::Servant_var<CServiceA i> m_c_service_a;
// CTpokoBasa IOR ccbiika Ha O6bLEKT-CepBaHT
CORBA: :String_var m_ior;
// POA
PortableServer::POA_var m_poa;
// RootPOA
CORBA: :Object_var m_root_poa_obj;
// POA meHepxep
PortableServer: :POAManager_var poa_manager;
// ObjectID
PortableServer::0ObjectId_var m_c_service_a_oid;

s

#tendif // CSERVICEARUNNER_H

Tab6muma 5. daiin Server/CServiceARunner.cpp

Server/CServiceARunner.cpp

#include "CServiceARunner.h"
#include "CServiceA.h"
#include "../Data.hh"

#include <utility>
#include <iostream>

CServiceARunner: :CServiceARunner(int argc, char **argv)
{

// VHuumanusauma 6pokepa 0b6beKTHbIX 3anpocoB

// (Object Request Broker, ORB)

m_orb = CORBA::ORB_init(argc, argv);

if (CORBA::is_nil(m_orb))

{

}

// Tony4eHue focTyna K NepeHoCUMMOMYy O6beKTHOMy afanTepy Mo YMOMAYaHUI
// (Root Portable Object Adapter, RootPOA)

m_root_poa_obj = m_orb->resolve_initial_references("RootPOA");

if (CORBA::is_nil(m_root_poa_obj))

{

}

m_poa = PortableServer::POA::_narrow(m_root_poa_obj);
if (CORBA::is_nil(m_poa))

{

throw std::runtime_error("CORBA::ORB_init failed.");

throw std::runtime_error("CORBA::0RB->resolve_initial_references(\"RootPOA\") failed.");

throw std::runtime_error("PortableServer::POA:: _narrow failed.");

PortableServer::POAManager_var poa_manager = m_poa->the_POAManager();
if (CORBA::is_nil(poa_manager))
{

// Co3paHue cepBaHTa
m_c_service_a = new CServiceA i();
// AKTuBauua cepBaHTa B RootPOA (nepeHoCcMMOM O6LEKTHOM ajanTepe Mo YMOJYaHUKW)

throw std::runtime_error("PortableServer: :POA->the_POAManager() failed.");

6



Server/CServiceARunner.cpp

m_c_service_a_oid = m_poa->activate_object(m_c_service_a);

// 3anomuHaHue cTpokoBoi IOR cCCbiIKM Ha ObObeKT-cepBaHT

// (Interoperable Object Reference, IOR)

m_ior = m_orb->object_to_string(m_c_service_a->_this());

// Tony4eHne KOPHEBOro KOHTEKCTa MMEHOBaHMWA

CORBA: :Object_var name_service_obj = m_orb->resolve_initial_references("NameService");
if (CORBA::is_nil(name_service_obj))

{
}

CosNaming: :NamingContext_var naming_context = CosNaming::NamingContext::_narrow(name_service_obj);
if (CORBA::is_nil(naming_context))
{

}
// MpuBsazka Kk cnyxbe umeH CORBA
CosNaming: :Name name;

throw std::runtime_error("CORBA::0ORB->resolve_initial_references(\"NameService\") failed.");

throw std::runtime_error("CosNaming: :NamingContext:: narrow failed.");

name.length(1);
name[0].id = "DataService";
name[0].kind = "Context";

naming_context->rebind(name, m_c_service_a->_this());
// AkTuBauua POA Manager
poa_manager->activate();

¥
CServiceARunner: :~CServiceARunner()
{
try
{
m_orb->destroy(); // YHu4TOXeHue obbekTa ORB
}
catch (...)
{
std::cerr << "CORBA::0RB->destroy exception occurred." << std::endl;
}
}
void CServiceARunner::run()
{
m_orb->run();
}
CORBA: :String_var CServiceARunner::get_ior()
{
return m_ior;
)i

Tabmuna 6. daiin Server/Server.cpp

Server/Server.cpp

#include <iostream>

#include "CServiceARunner.h"
#include "../Data.hh"

int main(int argc, char **argv)

{
CServiceARunner runner(argc, argv);
std::cout << runner.get_ior() << std::endl;
runner.run();
return 0;

i




KnuenTckas 4acth mpoekTa cocTouT u3 3 ¢aitios:

1. Client/CRequestServiceA.h u Client/CRequestServiceA.cpp (cM. TaOIHIIBI
7-8) coxepkaT Kiacc, HMCHOJIB3yEeMbIH Il WHHIIMAIU3AIMu Opokepa
0OBEKTHBIX 3aIPOCOB U 3aITyCKa CEPBUCOB.

2. Client/Client.cpp (cm. Tabnuity 9) onmucsiBaeT padOTy TOYKH BXO/IA.

Tabmuna 7. ®aiin Client/CRequestServiceA.h
Client/CRequestServiceA.h

#ifndef CREQUESTSERVICEA_H
#tdefine CREQUESTSERVICEA_H

#include <utility>
#include "../Data.hh"

class CRequestServiceA

{
public:
CRequestServiceA(int argc, char **argv);
~CRequestServiceA();
CORBA: :String_var RequestHelloWorld(CORBA::String var);
std::pair<CORBA: :Long, bool> RequestDiv(CORBA::Long, CORBA::Long);
CORBA: :String_var RequestCaesarCipher(CORBA::String_var, CORBA::Short);
private:
// 06bekT, CBA3aHHbIN C B6pokepoM 06bLEKTHbIX 3anpocoB (Object Request Broker, ORB)
CORBA: :0RB_var m_orb;
// 06bbeKkT MmocpefCTBOM KOTOPOro OCyWeCTBAANTCA 3anpoch
Data::ServiceA_var m_obj;
s

#endif // CREQUESTSERVICEA_ H

Tao6numua 8. daiin Client/CRequestServiceA.cpp
Client/CRequestServiceA.cpp

#include <stdexcept>
#include <iostream>
#include <utility>

#include "CRequestServiceA.h"
#include "../Data.hh"

CRequestServiceA: :CRequestServiceA(int argc, char **argv)
{
// WHuumanusauus 6pokepa obbekTHbiX 3anpocoB (Object Request Broker, ORB)
m_orb = CORBA::ORB_init(argc, argv);
if (CORBA::is_nil(m_orb))
{

¥

// Tlony4eHne KOPHEBOro KOHTEKCTa MMEeHOBaHMWA

CORBA: :Object_var ns_obj = m_orb->resolve_initial_references("NameService");
if (CORBA::is_nil(ns_obj))

{

}

CosNaming: :NamingContext_var nc = CosNaming::NamingContext:: narrow(ns_obj);
if (CORBA::is_nil(nc))
{

}

// Tony4eHue pocTyna K cepBepy
CosNaming: :Name name;
name.length(1);

name[0].id = "DataService";

throw std::runtime_error("CORBA::0RB_init failed.");

throw std::runtime_error("CORBA::ORB->resolve_initial references failed.");

throw std::runtime_error("CosNaming: :NamingContext:: narrow failed.");




Client/CRequestServiceA.cpp

name[0].kind = "Context";

CORBA: :Object_var obj = nc->resolve(name);
if (CORBA::is_nil(obj))

{

¥

// Tony4eHue pocTyna K 3anpawuBaemMoMmy ob6beKkTy
m_obj = Data::ServiceA::_narrow(obj);
if (CORBA::is_nil(obj))

throw std::runtime_error("CosNaming: :NamingContext->resolve failed.");

{
throw std::runtime_error("Data::ServiceA:: narrow failed.");
}
}
CRequestServiceA: :~CRequestServiceA()
{
try
{
m_orb->destroy(); // YHu4TOXeHue obbekTa ORB
}
catch (...)
{
std::cerr << "Orb destroy exception occurred." << std::endl;
}
¥

CORBA: :String_var CRequestServiceA::RequestHelloWorld(CORBA: :String_var message_svar)

{
}

std::pair<CORBA::Long, bool> CRequestServiceA::RequestDiv(CORBA::Long a, CORBA::Long b)

{

return m_obj->HelloWorld(message_svar);

CORBA::Long ¢ = 0;
CORBA: :Boolean response = m_obj->Div(a, b, c);
return {c, response};

}

CORBA: :String_var CRequestServiceA::RequestCaesarCipher(CORBA: :String var message_svar, CORBA::Short k)
{

CORBA: :String_INOUT_arg str(message_svar);

m_obj->CaesarCipher(str, k);

return CORBA::string_dup(str);

Taomuna 9. daiin Client/Client.cpp

Client/Client.cpp

#include "CRequestServiceA.h"
#include <iostream>

int main(int argc, char **argv)

{
// B KOHCTpyKTOpe ycCTaHaB/MBaeTCs CBA3b C cepBepom CORBA
CRequestServiceA requestServiceA(argc, argv);
// OTnpaBKa 3anpocoB, MNONAy4YeHWe W BbIBOJ OTBETOB
auto responseHelloWorld = requestServiceA.RequestHelloWorld("Hello");
auto responseDiv = requestServiceA.RequestDiv(10, 5);
auto responseCaesarCipher = requestServiceA.RequestCaesarCipher("Hello, world!", 3);
std::cout << "Response (HelloWorld): " << responseHelloWorld << std::endl;
std::cout << "Response (Div, 10/2): " << responseDiv.first << " (div error: " << !responseDiv.second
<< ")' << std::endl;
std::cout << "Response (CaesarCipher): " << responseCaesarCipher << std::endl;
return 0;
)i




COopounsrii (aitn mpeacrasiex B Tadd. 10.

Tabnuna 10. Coopounsiii daitn Makefile

Makefile

.PHONY : all clean_all clean

CC=g++

CPPFLAGS=-std=c++11 -g -Werror -pedantic-errors -Wredundant-decls \
-Wall -Wextra -Wpedantic -Wcast-align -Wcast-qual \
-Wconversion -Wctor-dtor-privacy -Wduplicated-branches \
-Wduplicated-cond -Wextra-semi -Wfloat-equal -Wlogical-op \
-Wnon-virtual-dtor -Woverloaded-virtual -Wsign-conversion -Wsign-promo

OMNI_HOME=/opt

INCLUDES=-I$(OMNI_HOME)/include

LIBS=-1omniORB4 -lomnithread -lomniDynamic4

SERVER_SOURCES=$(wildcard ./Server/*.cpp)

CLIENT_SOURCES=$(wildcard ./Client/*.cpp)

SERVER_OBJECTS=$(SERVER_SOURCES:.cpp=.0)

CLIENT_OBJECTS=$(CLIENT SOURCES:.cpp=.0)

SERVER_RUN=ServerRun

CLIENT_RUN=ClientRun

all: $(SERVER_RUN) $(CLIENT_RUN)

$(SERVER_RUN) : DataSK.o $(SERVER_OBJECTS)
$(CC) -g -0 $(SERVER_RUN) -L$(OMNI_HOME)/1lib DataSK.o $(SERVER_OBJECTS) $(LIBS)

$(SERVER_OBJECTS): DataSK.o $(SERVER_SOURCES)
$(foreach src,$(SERVER_SOURCES),$(CC) $(CPPFLAGS) -c $(src) -o $(src:.cpp=.0) &&) true

$(CLIENT_RUN): DataSK.o $(CLIENT_OBJECTS)
$(CC) -g -0 $(CLIENT_RUN) -L$(OMNI_HOME)/1lib DataSK.o $(CLIENT_OBJECTS) $(LIBS)

$(CLIENT_OBJECTS): DataSK.o $(CLIENT_SOURCES)
$(foreach src,$(CLIENT_SOURCES),$(CC) $(CPPFLAGS) -c $(src) -o $(src:.cpp=.0) &&) true

DataSK.o: DataSK.cc Data.hh
$(CC) -c DataSK.cc

DataSK.cc Data.hh: Data.idl
omniidl -bcxx Data.idl

clean_all: clean
rm -f ./$(SERVER_RUN)
rm -f ./$(CLIENT_RUN)

clean:
rm -f ./*.0
rm -f ./*.hh
rm -f ./*SK.cc
rm -f ./Server/*.o
rm -f ./Client/*.0

10



[Tocne cOopku (BEIOTHEHNE KOMaH b Make B TepMUHAJIE) MOKHO 3aITyCTUTh

cepsuc omniNames?, satem cepsep u knmenT (pucynox 1).

spec@Adebian: ~/3arpy3ku/omniORB-4.2.4/CORBA-OmniOrb-Example

®ann [lpaska Bwug [Mouck TepmuHan Cnpaska

spec@Adebian:~/3arpy3ku/omniORB-4.2.4/CORBA-OmniOrb-Example$ sudo omniNames
-start -logdir /opt/omni/omniNamesLogdir -errlog /opt/omni/omniNamesError.tx
t -ORBInitRef "NameService=corbaloc::localhost:2809/NameService"

®dann

MNpaska Bua [lMouck TepmuHan Cnpaska

spec@Adebian:~/3arpy3ku/omniORB-4.2.4/CORBA-OmniOrb-Example$ ./ServerRun -OR
BInitRef NameService=corbaloc::localhost:2809/NameService
omniORB: (0) 2021-09-22 20:23:17.520965: Version: 4.2.4
omniORB: (0) 2021-09-22 20:23:17.521051: Distribution date: Sun 5 Apr 23:30
126 BST 2020

omniORB: (0) 2021-09-22 20:23:17.521486: Initialising omniDynamic library.
IOR:010000001600000049444c3a446174612f53657276696365413a312e3000000001000000
0000000064000000010102000e0000003139322e3136382e312e3230310023ee0e000000fe85
664b610000403400000000000000020000000000000008000000010000000054544101000000
1c00000001000000010001000100000001000105090101000100000009010100

omniORB: (3) 2021-09-22 20:24:03.346189: Accepted connection from giop:tcp:[

®ann [paska

126 BST 2020
omniORB: (0) 2021-09-22 20:24:03.343465: Initialising omniDynamic library.
Response (HellowWorld): Hello, world!

Response (Div, 10/2): 2 (div error: 0)

Response (CaesarCipher): Khoor, zruog!

omniORB: (0) 2021-09-22 20:24:03.347419: Destroy ORB...

omniORB: (0) 2021-09-22 20:24:03.347513: Deinitialising omniDynamic library.
omniORB: (0) 2021-09-22 20:24:03.347831: ORB destroyed.
spec@Adebian:~/3arpy3ku/omniORB-4.2.4/CORBA-0mniOrb-Example$ |

Bua Tlouck TepmuHan Cnpaska

Pucynok 1. 3amyck omniNames, cepsepa u KJmeHTa

Response — oTBeT cepBepa Ha 3ampoc KIUEHTA!

e string HelloWorld(in string message) — KIUEHT OTHIpaBIAET CTPOKY
message u B oTBET mosrydaeT String (cTpoky).

e boolean Div(in long a, in long b, out long r) — kiueHT oTnpaBsgeT yncia
a u b, B orBer monmyvaer boolean (craryc menaeHuss — ecTh OIUOKA HITH
HET) ¥ 4ucyo I (pe3ynbTaT IeJIeHus).

e void CaesarCipher(inout string str, in short k) — knuenT ornpasisier
CTPOKY Str Ha pemakTupoBaHue W 4ucio K. OyHkuus mudpyeT CTPOKY

umdpom Llezaps Ha K mo3urwmi.

L omniNames — sto ciyx6a umenosanus omniORB s CORBA.

11



Bropoe 3aganue

@aitnel Beimucky wiana Hymepaun ®AC umeror CSV-popmat. CTonoubr:

1. Kox omeparopa: 3 uudpsi;

2. CraptoBblii HOMep aboHeHTa: 7 1udp;

3. Koneunslit Homep aboHeHTa: 7 udp;

4. Ywucmo HOMEPOB B AHWAIa30HE: IEJI0€ YUCIIO;

5. Omnepatop: CTpoKa;

6. Peruwon: cTpoka.

[Tpumep CTPOKH daiina: 301;2110000;2129999,;20000,11A0

"Pocmenexom";2. ¥Ynan-Y03|Pecnybonuxa bypsamust.

,HBa HauoOoee IMPOU3BOAUTCIIBHBIX PCIICHUA (HO IIOUCKY JAualla3oHa IIO

MOOHJIBHOMY HOMEpY):

1.

Perienne ¢ IBYCTOpOHHEH o4epeabl0 U OMHAPHBIM MOMCKOM, TOUCK 3a
O(log,(n)), rnie n — uKcao aUMANa3oHOB (Pe3yJbTAaT TECTHPOBAHHUS
MIPOM3BOIUTEIILHOCTH MPEACTABICH Ha PUCYHKE 2).

Perrenue ¢ nepeBom nudp 1 MUHUMAJIBHBIM MacKaMH JHANa30HOB, IIOMCK
3a 0(k), rme k — xonuuecTBO 1udp HOMepa TenedoHa (pe3ysnbraT

TECTUPOBAHUS TIPOU3BOIUTEILHOCTH MPECTABIIEH HA PUCYHKE 3).

)b24aba577ea3: /work

®ailn Mpaeka Bwg MNouck TepmwuHan Cnpaeka

root@h24aba577ea3: /work# ./test 10000
-- Adding data from files: 1.79649 seconds

== Without check results

-- Testing time: 0.035586 seconds

== With check results

-- Testing time: 0.041697 seconds
root@h24aba577ea3: /work# ./test 100000

-- Adding data from files: 1.81074 seconds

== Without check results

-- Testing time: 0.342291 seconds

== With check results

-- Testing time: 0.412559 seconds
root@h24aba577ea3: /work# ./test 1000000

-- Adding data from files: 1.79285 seconds

== Without check results

-- Testing time: 3.43337 seconds

== With check results

-- Testing time: 4.09784 seconds
root@b24aba577ea3: /work# deque with binary search|

Pucynox 2. TectupoBaHue BEpCUU C JIBYCTOPOHHEH OUepebio U OMHAPHBIM

ITIOUCKOM
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root@6683faal9b08: /work = — O X

®ann [lpaBka Bua TlMNouck TepmuHan Cnpaeka

root@683faald9b08: /work# ./test 10000

-- Adding data from files: 2.55999 seconds
== Without check results

-- Testing time: 0.030948 seconds

== With check results

-- Testing time: 0.03875 seconds
root@683faald9b08: /work# ./test 100000

-- Adding data from files: 2.43994 seconds
== Without check results

-- Testing time: 0.304257 seconds

== With check results

-- Testing time: 0.374032 seconds
root@e683faal9b08: /work# ./test 1000000

-- Adding data from files: 2.53103 seconds
== Without check results

-- Testing time: 3.04843 seconds

== With check results

-- Testing time: 3.7608 seconds
root@6683faalob08: /work# |

PI/ICYHOK 3. TeCTI/IpOBaHI/IC BCPCHUU C ACPCBOM I_[I/I(i)p 1 MUHHUMAJIbHBIM MaCKaMH

AuaIria3oHOB

Without check results — 6e3 npoBepku HoMepa TeirehoHa Ha KOPPEKTHOCTD.

With check results — ¢ nmpoBepkoii Homepa TenedoHa Ha KOPPEKTHOCTb.

Pemenne ¢ nBycTopoHHEH ouepenpio 1 OMHAPHBIM MMOMCKOM cOocTOWT n3 10

(aiinoB, pecTaBIeHHBIX B Tabauiax 11-20.

Tabmuma 11. daiia main.cpp

main.cpp

#include <string>

#include <iostream>

#include <fstream>

#include <filesystem>

#include <stdexcept>

#include "lib/mobile_numbers_data.h"

namespace fs = std::filesystem;

std::vector<fs::path> get files_in_directory(const std::wstring &directory,
std::wstring ext)
{

std: :vector<fs::path> files_vector;

for (const auto &file : fs::directory_iterator(directory))

{
fs::path filepath = file.path();
if (fs::is_regular_file(filepath) && (ext.empty() || filepath.extension() == ext))
{

}

files_vector.emplace_back(filepath);

return files_vector;

}

std::wstring replace(const std::wstring &str,
const std::wstring &substr,
const std::wstring &repl_substr)

size_t pos = str.find(substr);
if (pos != std::wstring: :npos)

13



main.cpp

int

{
return str.substr(0, pos) +
repl_substr +
str.substr(pos + substr.size(), std::string::npos);
}

return str;

main(int argc, char *argv[])

// set locale (required for wstring)
std::locale::global(std::locale("C.UTF-8"));
// check args

if (argc != 2)

std::wcout << "Use: ./main {mobile_number}" << std::endl;
return 1;

}

// check mobile number

std::string mobile_number(argv[1]);

if (!MobileNumbersData::is_mobile_number(mobile_number))

{
std: :wcout << "Invalid mobile number format." << std::endl;
return 2;

}

// get csv files in current directory

std: :vector<fs::path> files_vector = get_files_in_directory(L"./", L".csv");

if (files_vector.empty())

{
std::wcout << "CSV files not found." << std::endl;
return 3;
}
try
{
MobileNumbersData mobile_numbers_data;
for (const auto &file : files_vector)
{
std::wifstream wstream(file);
if (!wstream.is_open())
{
std::wcout << "File \"" << file.wstring() << "\" skipped (open error)." << std::endl;
continue;
mobile_numbers_data.add_data(wstream);
¥
auto range = mobile_numbers_data.find_with_check(mobile_number);
auto mobile_operator = range.operator_name();
auto region = range.region();
region = replace(region, L";", L", ");
region = replace(region, L"|", L", ");
std::wcout << mobile_operator << ", " << region << std::endl;
}
catch (const std::exception &e)
{
std::wcout << e.what() << std::endl;
return 4;
}
return 0;

Ta6numa 12. daiin test.cpp

test.cpp

#include <string>

#include <iostream>

#include <fstream>

#include <filesystem>

#include <stdexcept>

#include <chrono>

#include "lib/mobile_numbers_data.h"

namespace fs = std::filesystem;

14




test.cpp

// Get the current time in seconds

// This function should be used only for measuring time

// (first call, algorithm, second call; then the difference between the values)
#if defined(_WIN32)

#include <Windows.h>

double get_proc_time()

FILETIME createTime, exitTime, kernelTime, userTime;
if (GetProcessTimes(GetCurrentProcess(), &createTime, &exitTime, &kernelTime, &userTime) != -1)
return (ULARGE_INTEGER{{userTime.dwLowDateTime, userTime.dwHighDateTime}}).QuadPart /
10000000.L;
return 0;
¥
#telse
double get_proc_time()
{

}
#tendif

return static_cast<double>(clock()) / CLOCKS_PER_SEC;

std::vector<fs::path> get_files_in_directory(const std::wstring &directory,
std::wstring ext)

{
std: :vector<fs::path> files_vector;
for (const auto &file : fs::directory_iterator(directory))
{
fs::path filepath = file.path();
if (fs::is_regular_file(filepath) && (ext.empty() || filepath.extension() == ext))
{
files_vector.emplace_back(filepath);
}
}
return files_vector;
}

std::wstring replace(const std::wstring &str,
const std::wstring &substr_from,
const std::wstring &substr_to)

{
size t pos = str.find(substr_from);
if (pos != std::wstring::npos)
{
return str.substr(@, pos) +
substr_to +
str.substr(pos + substr_from.size(), std::string::npos);
}
return str;
¥
int main(int argc, char *argv[])
{

// set locale (required for wstring)
std::locale::global(std::locale("C.UTF-8"));
// check args

if (argc != 2)

std::wcout << "Use: ./test {number of tests}" << std::endl;

return 1;
}
int n_tests = 0;
try
{
n_tests = std::atoi(argv[1l]);
if (n_tests <= 0)
{
throw std::invalid_argument("Arg {number of tests} is non-positive number.");
¥
}
catch (const std::exception &e)
{
std::wcout << e.what() << std::endl;
return 2;
¥
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// find csv files in current directory
std::vector<fs::path> files_vector = get_files_in_directory(L"./", L".csv");
if (files_vector.empty())

{
std: :wcout << "CSV files not found." << std::endl;
return 3;
}
try
{
// start testing
MobileNumbersData mobile_numbers_data;
double s = @, start, finish;
for (const auto &file : files_vector)
{
std::wifstream wstream(file);
if (!wstream.is_open())
{
std::wcout << "File \"" << file.wstring() << "\" skipped (open error)." << std::endl;
continue;
}
start = get_proc_time();
mobile numbers_data.add_data(wstream);
finish = get_proc_time();
s += finish - start;
¥
std::wcout << "-- Adding data from files: " << s << " seconds" << std::endl;
s = 0;
for (int i = @; i < n_tests; ++1i)
{
auto mobile_number = mobile_numbers_data.generate();
start = get_proc_time();
auto range = mobile_numbers_data.find_without_check(mobile_number);
finish = get_proc_time();
s += finish - start;
}
std::wcout << "== Without check results" << std::endl;
std::wcout << "-- Testing time: " << s << " seconds" << std::endl;
s = 0;
for (int i = @; 1 < n_tests; ++i)
{
auto mobile_number = mobile_numbers_data.generate();
start = get_proc_time();
auto range = mobile_numbers_data.find_with_check(mobile_number);
finish = get_proc_time();
s += finish - start;
}
std::wcout << "== With check results" << std::endl;
std::wcout << "-- Testing time: " << s << " seconds" << std::endl;
}
catch (const std::exception &e)
{
std::wcout << e.what() << std::endl;
return 4;
}
return 0;

Tabnumna 13. daitn lib/mobile_number_defines.h

lib/mobile_number_defines.h

#ifndef MOBILE_NUMBER_DEFINES_H
#define MOBILE_NUMBER_DEFINES_H

#include <cmath>
#include <string>
#include <regex>
#include <random>
#include <functional>

namespace MobileNumberDefines

{

constexpr size_t COUNTRY_CODE_DIGITS = 1;
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lib/mobile_number_defines.h

constexpr size_t OPERATOR_CODE_DIGITS = 3;

constexpr size_t CALLER_CODE_DIGITS = 7;

constexpr int MAX_COUNTRY_CODE = std::pow(1@, COUNTRY_CODE_DIGITS) - 1;
constexpr int MAX_OPERATOR_CODE = std::pow(10, OPERATOR_CODE_DIGITS) - 1;
constexpr int MAX_CALLER_CODE = std::pow(10, CALLER_CODE_DIGITS) - 1;

const std::regex mobile_number_regex("~(?:(\\+2\\d)[\\- 12)?2(2:\\(2(\\d{3})\\)?[\\- ]?
12ONd{2}) [\\- 12 (\\d{2})$");
/* Can work with next mobile numbers
+79811742698
+7(981)1742698
+7-(981)-174-26-98
89811742698
9811742698
(981) 174 2698
(981)-174-2698
981-174-2698
981 174 2698

9811742698

country_code -- group #1
operator_code -- group #2
caller_code -- groups #3, #4 and #5

*/

const std::basic_regex<wchar_t>
mobile_numbers_range_regex(L"~(\\d{3}); (\\d{73}); (\\d{7}); [* 1*25 (["51%)5 (. *)$");
/* Can work with next mobile numbers range
ABC/ DEF;O0T;/l0; EMKOoCTb;0nepaTop;PervoH
301;2110000;2129999;20000;MA0 "PocTenekoM";r. YnaH-Ya3s|Pecnybauka BypaTus
301;2150000;2169999;20000;MA0 "PocTenekoM";r. YnaH-Yas|Pecnybnuka BypAaTus
301;2180000;2189999;10000;MA0 "PocTenekoM";r. YnaH-Yas|Pecnybauka BypaTua

operator_code -- group #1
caller_code_from -- group #2
caller_code_to -- group #3
mobile_operator -- group #4
region -- group #5
*/
¥

namespace RandomGen

{
extern std::random_device random_device_mn;
extern std::mt19937 mt;
extern std::uniform_int_distribution<size_t> size_t_distribution;
extern std::uniform_int_distribution<int> int_distribution;
extern size_t get_random_size_t_number(size_t, size_t);
extern int get_random_int_number(int, int);

}

#endif // MOBILE_NUMBER_DEFINES_H

) O\\A{3})[\\-

Tabmuna 14. ®aiin lib/mobile_number_defines.cpp

lib/mobile _number_defines.cpp

#include "mobile_number_defines.h"
std::random_device RandomGen::random_device_mn;
std::mt19937 RandomGen::mt = std::mt19937(RandomGen: :random_device_mn());

std::uniform_int_distribution<size_t> RandomGen::size_t_distribution(@,
std::numeric_limits<size_t>::max());

std::uniform_int_distribution<int> RandomGen::int_distribution(@, std::numeric_limits<int>

size_t RandomGen::get_random_size_t_number(size_t from, size t to)

{
}

return from + RandomGen::size_t_distribution(RandomGen::mt) % (to - from + 1);

timax());
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lib/mobile_number_defines.cpp

int RandomGen::get_random_int_number(int from, int to)

{
}

return from + RandomGen::int_distribution(RandomGen::mt) % (to - from + 1);

Tabmuna 15. ®aiin lib/mobile_numbers_range.h

lib/mobile_numbers_range.h

#ifndef MOBILE_NUMBERS_RANGE_H
#define MOBILE_NUMBERS_RANGE_H

#include <list>

#include <cmath>

#include <string>

#include <algorithm>

#include <stdexcept>

#include "mobile_number_defines.h"

class MobileNumbersRange
{
public:
MobileNumbersRange();
MobileNumbersRange(std::string, std::string, std::string, std::wstring, std::wstring);
MobileNumbersRange(int, int, int, std::wstring, std::wstring);
// getters
int operator_code_i() const;
int caller_code_from_i() const;
int caller_code_to_i() const;
std::string operator_code() const;
std::string caller_code_from() const;
std::string caller_code_to() const;
std::wstring operator_name() const;
std::wstring region() const;
// setters
void set_operator_code_i(int);
void set_caller_code_i(int, int);
void set_operator_code(const std::string &);
void set_operator_code(const std::wstring &);
void set_caller_code(const std::string &, const std::string &);
void set_caller_code(const std::wstring &, const std::wstring &);
void set_operator_name(const std::wstring &);
void set_region(const std::wstring &);
// check
int cmp_in_range(long) const;
friend bool operator<(const MobileNumbersRange &, const MobileNumbersRange &);

private:
int m_operator_code, m_caller_code_from, m_caller_code_to;
std::wstring m_operator_name, m_region;

s

#tendif // MOBILE_NUMBERS_RANGE_H

Tabmuna 16. ®aiin lib/mobile_numbers_range.cpp

lib/mobile_numbers_range.cpp

#include "mobile_numbers_range.h"
MobileNumbersRange: :MobileNumbersRange() {}

MobileNumbersRange: :MobileNumbersRange(std::string operator_code,
std::string caller_code_from,
std::string caller_code_to,
std::wstring mobile_operator,
std::wstring region)

set_operator_code(operator_code);
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set_caller_code(caller_code_from, caller_code_to);
set_operator_name(mobile_operator);
set_region(region);

}

MobileNumbersRange: :MobileNumbersRange(int operator_code,
int caller_code_from,
int caller_code_to,
std::wstring mobile_operator,
std::wstring region)

{
set_operator_code_i(operator_code);
set_caller_code_i(caller_code_from, caller_code_to);
set_operator_name(mobile_operator);
set_region(region);
}
// getters
int MobileNumbersRange: :operator_code_i() const
{
return m_operator_code;
¥
int MobileNumbersRange::caller_code_from_i() const
{
return m_caller_code_from;
}
int MobileNumbersRange::caller_code_to_i() const
{
return m_caller_code_to;
}
std::string MobileNumbersRange: :operator_code() const
{
std::string s = std::to_string(m_operator_code);
if (s.size() < MobileNumberDefines::OPERATOR_CODE_DIGITS)
{
return std::string(MobileNumberDefines: :OPERATOR_CODE_DIGITS - s.size(), L'®') + s;
}
return s;
¥
std::string MobileNumbersRange::caller_code_from() const
{
std::string s = std::to_string(m_caller_code_from);
if (s.size() < MobileNumberDefines::CALLER_CODE_DIGITS)
{
return std::string(MobileNumberDefines: :CALLER_CODE_DIGITS - s.size(), L'@") + s;
}
return s;
¥
std::string MobileNumbersRange::caller_code_to() const
{
std::string s = std::to_string(m_caller_code_to);
if (s.size() < MobileNumberDefines::CALLER_CODE_DIGITS)
{
return std::string(MobileNumberDefines: :CALLER_CODE_DIGITS - s.size(), L'@") + s;
}
return s;
}
std::wstring MobileNumbersRange: :operator_name() const
{
return m_operator_name;
}
std::wstring MobileNumbersRange::region() const
{
return m_region;
}
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// setters
void MobileNumbersRange::set_operator_code_i(int operator_code)

if (operator_code < @ || operator_code > MobileNumberDefines::MAX_OPERATOR_CODE)
throw std::invalid_argument("set_operator_code_i -> operator_code = " +
std::to_string(operator_code));
}

m_operator_code = operator_code;

}

void MobileNumbersRange::set_caller_code_i(int caller_code_from, int caller_code_to)

if (caller_code_from < @ || caller_code_ from > MobileNumberDefines::MAX_ CALLER_CODE)
{

throw std::invalid_argument(“"set_caller_code_i -> caller_code_from = " +
std::to_string(caller_code_from));

}
if (caller_code to < @ || caller_code to > MobileNumberDefines::MAX_CALLER_CODE)
{

throw std::invalid_argument("set_caller_code_i -> caller_code_to = " +
std::to_string(caller_code_to0));

}

m_caller_code_from = caller_code_from;
m_caller_code_to = caller_code_to;

}

void MobileNumbersRange::set_operator_code(const std::wstring &operator_code)

{
}

void MobileNumbersRange: :set_operator_code(const std::string &operator_code)

{

set_operator_code(std: :string(operator_code.begin(), operator_code.end()));

if (operator_code.size() != MobileNumberDefines::OPERATOR_CODE_DIGITS)
{

throw std::invalid_argument("set_operator_code -> operator_code.size() != " +
std::to_string(MobileNumberDefines: :OPERATOR_CODE_DIGITS));
}
auto is_operator_code = std::all_of(operator_code.begin(), operator_code.end(), static_cast<int
(*)(int)>(std::isdigit));
if (!is_operator_code)

{

throw std::invalid_argument("set_operator_code -> operator_code -- invalid argument: +
std::string(operator_code.begin(), operator_code.end()));
}

m_operator_code = std::stoi(operator_code);

}

void MobileNumbersRange::set_caller_code(const std::wstring &caller_code_from, const std::wstring
&caller_code_to)
{
set_caller_code(std::string(caller_code_from.begin(), caller_code_from.end()),
std::string(caller_code_to.begin(), caller_code_to.end()));

}

void MobileNumbersRange::set_caller_code(const std::string &caller_code_from, const std::string
&caller_code_to)

if (caller_code_from.size() != MobileNumberDefines::CALLER_CODE_DIGITS)
{

throw std::invalid_argument("set_caller_code -> caller_code_from.size() != " +
std::to_string(MobileNumberDefines: :CALLER_CODE_DIGITS));

if (caller_code_to.size() != MobileNumberDefines::CALLER_CODE_DIGITS)
{

throw std::invalid_argument(“"set_caller_code -> caller_code_to.size() != " +
std::to_string(MobileNumberDefines: :CALLER_CODE_DIGITS));
}
auto is_caller_code_from = std::all_of(caller_code_from.begin(), caller_code_from.end(),
static_cast<int (*)(int)>(std::isdigit));
if (!is_caller_code_from)

{
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throw std::invalid_argument("set_caller_code -> caller_code_from -- invalid argument: +
std::string(caller_code_from.begin(), caller_code_from.end()));

}

auto is_caller_code_to = std::all_of(caller_code_to.begin(), caller_code_to.end(), static_cast<int
(*)(int)>(std::isdigit));
if (!is_caller_code_to)

{

throw std::invalid_argument("set_caller_code -> caller_code_to -- invalid argument: +
std::string(caller_code_to.begin(), caller_code_to.end()));
}

m_caller_code_from = std::stoi(caller_code_from);
m_caller_code_to = std::stoi(caller_code_to);

}

void MobileNumbersRange::set_operator_name(const std::wstring &mobile_operator)

{

m_operator_name = mobile_ operator;

¥
void MobileNumbersRange::set_region(const std::wstring &region)
{ m_region = region;
¥
// check
int MobileNumbersRange::cmp_in_range(long caller_code) const
{ long t = static_cast<long>(m_operator_code) * (MobileNumberDefines::MAX_CALLER_CODE + 1);
long from = t + m_caller_code_from;
if (caller_code < from)
{
return -1;
}
long to = t + m_caller_code_to;
if (caller_code > to)
{
return 1;
}
return 0;
}

bool operator<(const MobileNumbersRange &rangel, const MobileNumbersRange &range2)
{
return rangel.m_operator_code < range2.m_operator_code ||
(rangel.m_operator_code == range2.m_operator_code &&
rangel.m_caller_code_from < range2.m_caller_code_from);

Tab6muma 17. ®aiin lib/mobile_numbers_data.h

lib/mobile _numbers data.h

#ifndef MOBILE_NUMBERS_DATA_H
#define MOBILE_NUMBERS_DATA_H

#include <istream>

#include <string>

#include <regex>

#include <deque>

#include <algorithm>

#include <stdexcept>

#include "mobile_numbers_range.h"
#include "mobile_number_defines.h"

class MobileNumbersData
{
public:
MobileNumbersData();
void add_data(std::wistream &);
MobileNumbersRange find_with_check(std::string) const;
MobileNumbersRange find_without_check(std::string) const;

std::string generate() const;



lib/mobile_numbers_data.h

static bool is_mobile_number(const std::string &);

private:
std: :deque<MobileNumbersRange> m_data;

s

#endif // MOBILE_NUMBERS_DATA_H

Tabmuna 18. ®aiin lib/mobile_numbers_data.cpp

lib/mobile_numbers_data.cpp

#include "mobile_numbers_data.h"

MobileNumbersData: :MobileNumbersData()

{
¥
void MobileNumbersData::add_data(std::wistream &stream)
{
bool maybe_header = true;
MobileNumbersRange range;
size_t m_data_size_from = m_data.size();
std::match_results<std::wstring::const_iterator> sm;
for (std::wstring line; std::getline(stream, line);)
if (std::regex_match(line, sm, MobileNumberDefines::mobile_numbers_range_regex))
{
range.set_operator_code(sm.str(1));
range.set_caller_code(sm.str(2), sm.str(3));
range.set_operator_name(sm.str(4));
range.set_region(sm.str(5));
m_data.emplace_back(range);
}
else
{
if (maybe_header && !(L'@' <= line[@] && line[@] <= L'9"))
{
maybe_header = false;
}
else
{
throw std::invalid_argument(
std::string("Argument is invalid: ") +
std::string(line.begin(), line.end()));
}
¥
}
auto it = m_data.begin();
std::advance(it, m_data_size_from);
if (!std::is_sorted(it, m_data.end()))
{
std::sort(it, m_data.end());
}
std::inplace_merge(m_data.begin(), it, m_data.end());
}

MobileNumbersRange MobileNumbersData::find_with_check(std::string mobile_number) const

{
std::smatch sm;
if (!std::regex_match(mobile_ number, sm, MobileNumberDefines::mobile_number_regex))

{

}
return find_without_check(sm.str(2) + sm.str(3) + sm.str(4) + sm.str(5));

throw std::out_of_range("Invalid mobile number.");

}

MobileNumbersRange MobileNumbersData::find_without_check(std::string mobile_number) const

if (m_data.empty())
{
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throw std::out_of_range("Data is empty. Use method 'add' before 'find'.");

size_t left = @, right = m_data.size() - 1, mid;
long target = std::stol(mobile_number);
while (left <= right && right != std::wstring::npos)

{
mid = left + ((right - left) >> 1);
int cmp = m_data[mid].cmp_in_range(target);
if (cmp == -1)
right = mid - 1;
else if (cmp == 1)
left = mid + 1;
}
else
{
return m_data[mid];
}
}

throw std::range_error("Not found.");

std::string MobileNumbersData::generate() const

MobileNumbersRange range = m_data[RandomGen::get_random_size_t_number(@, m_data.size() - 1)];

std::string operator_code = range.operator_code();

std::string caller_code =

std::to_string(RandomGen: :get_random_int_number(range.caller_code_from_i(), range.caller_code_to_i()));

return std::string(MobileNumberDefines::0OPERATOR_CODE_DIGITS - operator_code.size(), '0') +
operator_code +
std::string(MobileNumberDefines: :CALLER_CODE_DIGITS - caller_code.size(), '0') +
caller_code;

}
bool MobileNumbersData::is_mobile_number(const std::string &arg)
{
return std::regex_match(arg, MobileNumberDefines::mobile_number_regex);
}

Tabnumna 19. Coopounsiii daiin lib/Makefile

lib/Makefile

.PHONY : all clean

CXX=g++

CXXFLAGS=-std=c++17 -04 -Werror -pedantic-errors -Wredundant-decls \
-Wall -Wextra -Wpedantic -Wcast-align -Wcast-qual \
-Wconversion -Wctor-dtor-privacy -Wduplicated-branches \
-Wduplicated-cond -Wextra-semi -Wfloat-equal -Wlogical-op \
-Wnon-virtual-dtor -Woverloaded-virtual -Wsign-conversion -Wsign-promo

all: $(patsubst %.cpp, %.0, $(wildcard *.cpp))

%.0: %.cpp %.h Makefile
$(CXX) $(CXXFLAGS) -c -0 $@ $<

clean:
rm -f *.0
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Ta6numa 20. Coopounsrii daitn Makefile
Makefile

.PHONY : all clean

CXX=g++

CXXFLAGS=-std=c++17 -04 -Werror -pedantic-errors -Wredundant-decls \
-Wall -Wextra -Wpedantic -Wcast-align -Wcast-qual \
-Wconversion -Wctor-dtor-privacy -Wduplicated-branches \
-Wduplicated-cond -Wextra-semi -Wfloat-equal -Wlogical-op \
-Wnon-virtual-dtor -Woverloaded-virtual -Wsign-conversion -Wsign-promo

LIB_HEADERS=$(wildcard 1lib/*.h)

LIB_SOURCES=$(wildcard lib/*.cpp)

LIB_OBJECTS=$(patsubst %.cpp, %.0, $(LIB_SOURCES))

all: main test

main: $(LIB_OBJECTS) main.o
$(CXX) $(CXXFLAGS) -0 main $(LIB_OBJECTS) main.o

test: $(LIB_OBJECTS) test.o
$(CXX) $(CXXFLAGS) -o test $(LIB_OBJECTS) test.o

$(LIB_OBJECTS): $(LIB_SOURCES) $(LIB_HEADERS)
@cd 1lib && $(MAKE) && cd ../

%.0: %.cpp Makefile
$(CXX) $(CXXFLAGS) -c -0 $@ $<

clean:

rm -f *.0

Pewmenue ¢ nepeBoM nu@p 1 MUHUMAJIbHBIM MAacKaMH JIHAIa30HOB COCTOUT

u3 11 ¢aiinos, mpeacTaBieHABIX B Tabmuiax 21-31.

Tabnuma 21. daiia main.cpp

main.cpp

#include <string>

#include <iostream>

#include <fstream>

#include <filesystem>

#include <stdexcept>

#include "lib/mobile_numbers_data.h"

namespace fs = std::filesystem;

std::vector<fs::path> get_files_in_directory(const std::wstring &directory,
std::wstring ext)
{

std::vector<fs::path> files_vector;
for (const auto &file : fs::directory_iterator(directory))

{
fs::path filepath = file.path();
if (fs::is_regular_file(filepath) && (ext.empty() || filepath.extension() == ext))
{

}

return files_vector;

files_vector.emplace_back(filepath);

}

std::wstring replace(const std::wstring &str,
const std::wstring &substr,
const std::wstring &repl_substr)

size t pos = str.find(substr);
if (pos != std::wstring::npos)
{
return str.substr(@, pos) +
repl_substr +
str.substr(pos + substr.size(), std::string::npos);
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}
return str;
}
int main(int argc, char *argv[])
{
// set locale (required for wstring)
std::locale::global(std::1locale("C.UTF-8"));
// check args
if (argc != 2)
std::wcout << "Use: ./main {mobile_number}" << std::endl;
return 1;
}
// check mobile number
std::string mobile_number(argv[1]);
if (!MobileNumbersData::is_mobile_number(mobile_number))
{
std::wcout << "Invalid mobile number format." << std::endl;
return 2;
}
// get csv files in current directory
std::vector<fs::path> files_vector = get_files_in_directory(L"./", L".csv");
if (files_vector.empty())
{
std::wcout << "CSV files not found." << std::endl;
return 3;
}
try
{
MobileNumbersData mobile_numbers_data;
for (const auto &file : files_vector)
{
std::wifstream wstream(file);
if (!wstream.is_open())
{
std::wcout << "File \"" << file.wstring() << "\" skipped (open error)." << std::endl;
continue;
mobile_numbers_data.add_data(wstream);
¥
auto range = mobile_numbers_data.find_with_check(mobile_number);
auto mobile_operator = range.operator_name();
auto region = range.region();
region = replace(region, L";", L", ");
region = replace(region, L"|", L", ");
std::wcout << mobile_operator << ", " << region << std::endl;
}
catch (const std::exception &e)
{
std::wcout << e.what() << std::endl;
return 4;
}
return 0;
)i

Tabnuma 22. daiin test.cpp

test.cpp

#include <string>

#include <iostream>

#include <fstream>

#include <filesystem>

#include <stdexcept>

#include <chrono>

#include "lib/mobile_numbers_data.h"

namespace fs = std::filesystem;
// Get the current time in seconds

// This function should be used only for measuring time
// (first call, algorithm, second call; then the difference between the values)
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#if defined(_WIN32)
#include <Windows.h>
double get_proc_time()

FILETIME createTime, exitTime, kernelTime, userTime;
if (GetProcessTimes(GetCurrentProcess(), &createTime, &exitTime, &kernelTime, &userTime) != -1)
return (ULARGE_INTEGER{{userTime.dwLowDateTime, userTime.dwHighDateTime}}).QuadPart /
10000000.L;
return 0;
}
#telse
double get_proc_time()
{

}
#tendif

return static_cast<double>(clock()) / CLOCKS_PER_SEC;

std::vector<fs::path> get_files_in_directory(const std::wstring &directory,
std::wstring ext)

{
std: :vector<fs::path> files_vector;
for (const auto &file : fs::directory_iterator(directory))
{
fs::path filepath = file.path();
if (fs::is_regular_file(filepath) && (ext.empty() || filepath.extension() == ext))
{
files_vector.emplace_back(filepath);
}
}
return files_vector;
}

std::wstring replace(const std::wstring &str,
const std::wstring &substr_from,
const std::wstring &substr_to)

{
size t pos = str.find(substr_from);
if (pos != std::wstring::npos)
{
return str.substr(@, pos) +
substr_to +
str.substr(pos + substr_from.size(), std::string::npos);
}
return str;
}
int main(int argc, char *argv[])
{

// set locale (required for wstring)
std::locale::global(std::locale("C.UTF-8"));
// check args

if (argc != 2)

std::wcout << "Use: ./test {number of tests}" << std::endl;

return 1;
}
int n_tests = 0;
try
{
n_tests = std::atoi(argv[1]);
if (n_tests <= 0)
{
throw std::invalid_argument("Arg {number of tests} is non-positive number.");
¥
}
catch (const std::exception &e)
{
std::wcout << e.what() << std::endl;
return 2;
}
// find csv files in current directory
std::vector<fs::path> files_vector = get_files_in_directory(L"./", L".csv");
if (files_vector.empty())
{
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std: :wcout << "CSV files not found." << std::endl;

return 3;
}
try
{
// start testing
MobileNumbersData mobile_numbers_data;
double s = @, start, finish;
for (const auto &file : files_vector)
{
std::wifstream wstream(file);
if (!wstream.is_open())
{
std::wcout << "File \"" << file.wstring() << "\" skipped (open error)." << std::endl;
continue;
}
start = get_proc_time();
mobile numbers_data.add_data(wstream);
finish = get_proc_time();
s += finish - start;
¥
std::wcout << "-- Adding data from files: " << s << " seconds" << std::endl;
S = 0;
for (int i = @; i < n_tests; ++1i)
{
auto mobile_number = mobile_numbers_data.generate();
start = get_proc_time();
auto range = mobile_numbers_data.find_without_check(mobile_number);
finish = get_proc_time();
s += finish - start;
}
std::wcout << "== Without check results" << std::endl;
std::wcout << "-- Testing time: " << s << " seconds" << std::endl;
s =0;
for (int i = @; 1 < n_tests; ++i)
{
auto mobile_number = mobile_numbers_data.generate();
start = get_proc_time();
auto range = mobile_numbers_data.find_with_check(mobile_number);
finish = get_proc_time();
s += finish - start;
¥
std::wcout << "== With check results" << std::endl;
std::wcout << "-- Testing time: " << s << " seconds" << std::endl;
}
catch (const std::exception &e)
{
std::wcout << e.what() << std::endl;
return 4;
}
return 0;

Tabnumna 23. daiin lib/digits_tree.h

lib/digits_tree.h

#ifndef DIGITS_TREE_H
#define DIGITS_TREE_H

#include <cstdint>

#include <memory>

#include <cstdlib>

#include <stdexcept>

#include <deque>

#include "mobile_number_defines.h"
#include "mobile_numbers_range.h"

template <size_t D = 10>
class DigitsTree
{
public:
DigitsTree() : m_size(0)
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{
}
void push(const std::string &str, const MobileNumbersRange &obj)

++m_size;
if (str.empty())

if (!m_current)

{
m_current = std::make_unique<MobileNumbersRange>(obj);
return;
}
else
{
throw std::invalid_argument(“push -> obj already exists");
}

m_current = std::make_unique<MobileNumbersRange>(obj);

char first_digit = str[0@];
if ('0' <= first_digit && first_digit <= '9")

{
size_t index = static_cast<size_t>(first_digit - '@");
if (!m_ranges[index])
m_ranges[index] = std::make_unique<DigitsTree>();
}
m_ranges[index]->push(str.substr(1), obj);
}
else
{
if (!m_current)
{
m_current = std::make_unique<MobileNumbersRange>(obj);
}
else
{
throw std::invalid_argument("push -> obj already exists");
}
}

}

MobileNumbersRange find(const std::string &str, size_t shift_ = @) const

%f (empty())

std::out_of_range("Data is empty. Use method 'push' before 'find'.

if (m_current)

{ return *m_current;

if (str.empty())

{ throw std::invalid_argument("find -> str is empty");
if (shift_ >= str.size())

{

throw std::invalid_argument("find -> shift >= str.size()");

if (1('0' <= str[shift_] & str[shift_] <= '9'))

{

throw std::invalid_argument("find -> str[shift_] not in [0, 9]");
¥
size t index = static_cast<size t>(str[shift_] - '0');

if (m_ranges[index])

return m_ranges[index]->find(str, shift_ + 1);

¥
throw std::out_of_range("Not found.");

}

inline bool empty() const

{

")
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return m_size == 0;

}

MobileNumbersRange get_random() const
if (empty())
{
std::out_of_range("Data is empty. Use method 'add' before 'find'.");

if (!m_current)

{
std::deque<size_t> d;
for (size t i =0; i < D; ++i)
{
if (m_ranges[i])
d.push_back(i);
}
}
if (!d.empty())
{
return m_ranges[d[RandomGen: :get_random_size_t_number(®, d.size() - 1)]]->get_random();
}
else
{
std::invalid_argument("get_random -> something is wrong");
}
}
return *m_current;
}
size t size() const
{
return m_size;
}
private:

std: :unique_ptr<DigitsTree> m_ranges[D];
std: :unique_ptr<MobileNumbersRange> m_current;
size_t m_size;

3

#endif // DIGITS_TREE_H

Tabmuna 24. ®aiin lib/mobile_number_defines.h

lib/mobile_number_defines.h

#ifndef MOBILE_NUMBER_DEFINES_H
#define MOBILE_NUMBER_DEFINES_H

#include <cmath>
#include <string>
#include <regex>
#include <random>
#include <functional>

namespace MobileNumberDefines

{
constexpr size_t COUNTRY_CODE_DIGITS = 1;
constexpr size_t OPERATOR_CODE_DIGITS = 3;
constexpr size_t CALLER_CODE_DIGITS = 7;
constexpr int MAX_COUNTRY_CODE = std::pow(1@, COUNTRY_CODE_DIGITS) - 1;
constexpr int MAX_OPERATOR_CODE = std::pow(10, OPERATOR_CODE_DIGITS) - 1;
constexpr int MAX_CALLER_CODE = std::pow(10, CALLER_CODE_DIGITS) - 1;

const std::regex mobile_number_regex("A(?: (\\+2\\d)[\\- 12)2(2:\\(2O\\d{3})\\)?[\\- 12)(\\d{3})[\\-
1PONA{2H) [\\- 12 (\\d{2})$");
/* Can work with next mobile numbers
+79811742698
+7(981)1742698
+7-(981)-174-26-98
89811742698
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9811742698
(981) 174 2698
(981)-174-2698
981-174-2698
981 174 2698

9811742698

country_code -- group #1
operator_code -- group #2
caller_code -- groups #3, #4 and #5

*/

const std::basic_regex<wchar_t>
mobile_numbers_range_regex(L"~(\\d{3}); (\\d{7}); (\\d{7}); ["*; T*25([*;1*)5 (. *)$");
/* Can work with next mobile numbers range
ABC/ DEF;0T;[0;EMKoCcTb;0nepaTop;PervoH
301;2110000;2129999;20000;MA0 "PocTenekom";r. YnaH-Yas|Pecnybnuka BypaTus
301;2150000;2169999;20000;MA0 "PocTenekom";r. YnaH-Yas|Pecnybnuka Bypatus
301;2180000;2189999;10000;MA0 "PocTenekom";r. YnaH-Yas|Pecnybnuka Bypatusa

operator_code -- group #1
caller_code_from -- group #2
caller_code_to -- group #3
mobile_operator -- group #4
region -- group #5
*/
}

namespace RandomGen

{
extern std::random_device random_device_mn;
extern std::mt19937 mt;
extern std::uniform_int_distribution<size_t> size_t_distribution;
extern std::uniform_int_distribution<int> int_distribution;
extern size_t get_random_size_t_number(size_t, size_t);
extern int get_random_int_number(int, int);

}

#endif // MOBILE_NUMBER_DEFINES H

Tabmuna 25. ®aiin lib/mobile_number_defines.cpp

lib/mobile_number_defines.cpp

#include "mobile_number_defines.h"

std::random_device RandomGen::random_device_mn;

std::mt19937 RandomGen::mt = std::mt19937(RandomGen: :random_device_mn());

std::uniform_int_distribution<size_t> RandomGen::size_t_distribution(@,

std::numeric_limits<size_t>::max());

std::uniform_int_distribution<int> RandomGen::int_distribution(@, std::numeric_limits<int>::max());

size_t RandomGen::get_random_size_t_number(size_t from, size_t to)

{
return from + RandomGen::size_t_distribution(RandomGen::mt) % (to - from + 1);
}
int RandomGen::get_random_int_number(int from, int to)
{
return from + RandomGen::int_distribution(RandomGen::mt) % (to - from + 1);
}
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lib/mobile_numbers_range.h

#ifndef MOBILE_NUMBERS_RANGE_H
#define MOBILE_NUMBERS_RANGE_H

#include <list>

#include <cmath>

#include <string>

#include <algorithm>

#include <stdexcept>

#include "mobile_number_defines.h"

class MobileNumbersRange
{
public:
MobileNumbersRange();
MobileNumbersRange(std::string, std::string, std::string, std::wstring, std
MobileNumbersRange(int, int, int, std::wstring, std::wstring);
// getters
int operator_code_i() const;
int caller_code_from_i() const;
int caller_code_to_i() const;
std: :string operator_code() const;
std::string caller_code_from() const;
std::string caller_code_to() const;
std: :wstring operator_name() const;
std: :wstring region() const;
// setters
void set_operator_code_i(int);
void set_caller_code_i(int, int);
void set_operator_code(const std::string &);
void set_operator_code(const std::wstring &);
void set_caller_code(const std::string &, const std::string &);
void set_caller_code(const std::wstring &, const std::wstring &);
void set_operator_name(const std::wstring &);
void set_region(const std::wstring &);
std::list<std::string> split();

private:
int m_operator_code, m_caller_code_from, m_caller_code_to;
std::wstring m_operator_name, m_region;

}s

#endif // MOBILE_NUMBERS_RANGE_H

c:wstring);

Tab6numa 27. ®aiin lib/mobile_numbers_range.cpp

lib/mobile_numbers_range.cpp

#include "mobile_numbers_range.h"
MobileNumbersRange: :MobileNumbersRange() {}

MobileNumbersRange: :MobileNumbersRange(std::string operator_code,
std::string caller_code_from,
std::string caller_code_to,
std::wstring mobile_operator,
std::wstring region)

{
set_operator_code(operator_code);
set_caller_code(caller_code_from, caller_code_to);
set_operator_name(mobile_operator);
set_region(region);

}

MobileNumbersRange: :MobileNumbersRange(int operator_code,
int caller_code_from,
int caller_code_to,
std::wstring mobile_operator,
std::wstring region)

set_operator_code_i(operator_code);
set caller code_i(caller code from, caller_ code to);
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set_operator_name(mobile_operator);
set_region(region);

}
// getters
int MobileNumbersRange: :operator_code_i() const
{
return m_operator_code;
}
int MobileNumbersRange::caller_code_from_i() const
{
return m_caller_code_from;
}
int MobileNumbersRange::caller_code_to_i() const
{
return m_caller_code_to;
¥
std::string MobileNumbersRange: :operator_code() const
{
std::string s = std::to_string(m_operator_code);
if (s.size() < MobileNumberDefines::OPERATOR_CODE_DIGITS)
{
return std::string(MobileNumberDefines: :OPERATOR_CODE_DIGITS - s.size(), L'®') + s;
}
return s;
}
std::string MobileNumbersRange::caller_code_from() const
{
std::string s = std::to_string(m_caller_code_from);
if (s.size() < MobileNumberDefines::CALLER_CODE_DIGITS)
{
return std::string(MobileNumberDefines: :CALLER_CODE_DIGITS - s.size(), L'@") + s;
}
return s;
}
std::string MobileNumbersRange::caller_code_to() const
{
std::string s = std::to_string(m_caller_code_to);
if (s.size() < MobileNumberDefines::CALLER_CODE_DIGITS)
{
return std::string(MobileNumberDefines: :CALLER_CODE_DIGITS - s.size(), L'@") + s;
}
return s;
¥
std::wstring MobileNumbersRange: :operator_name() const
{
return m_operator_name;
¥
std::wstring MobileNumbersRange::region() const
{
return m_region;
}
// setters

void MobileNumbersRange::set_operator_code_i(int operator_code)

{
if (operator_code < @ || operator_code > MobileNumberDefines::MAX_OPERATOR_CODE)
{
throw std::invalid_argument(“set_operator_code_i -> operator_code = " +
std::to_string(operator_code));
}
m_operator_code = operator_code;
¥

void MobileNumbersRange::set caller code i(int caller code from, int caller code_to)
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if (caller_code_from < @ || caller_code_from > MobileNumberDefines: :MAX_CALLER_CODE)

{

throw std::invalid_argument("set_caller_code_i -> caller_code_from = " +
std::to_string(caller_code_from));

if (caller_code_to < @ || caller_code_to > MobileNumberDefines::MAX_CALLER_CODE)

{

throw std::invalid_argument("set_caller_code_i -> caller_code_to = +
std::to_string(caller_code_to));
}
m_caller_code_from = caller_code_from;
m_caller_code_to = caller_code_to;

}

void MobileNumbersRange::set_operator_code(const std::wstring &operator_code)

{

set_operator_code(std: :string(operator_code.begin(), operator_code.end()));

¥
void MobileNumbersRange::set_operator_code(const std::string &operator_code)
{ if (operator_code.size() != MobileNumberDefines::OPERATOR_CODE_DIGITS)
{ throw std::invalid_argument("set_operator_code -> operator_code.size() != " +
std::to_string(MobileNumberDefines: :OPERATOR_CODE_DIGITS));
}

auto is_operator_code = std::all_of(operator_code.begin(), operator_code.end(), static_cast<int
(*)(int)>(std::isdigit));
if (!is_operator_code)

{

throw std::invalid_argument("set_operator_code -> operator_code -- invalid argument: +

std::string(operator_code.begin(), operator_code.end()));
}
m_operator_code = std::stoi(operator_code);

}

void MobileNumbersRange::set_caller_code(const std::wstring &caller_code_from, const std::wstring
&caller_code_to)
{
set_caller_code(std::string(caller_code_from.begin(), caller_code_from.end()),
std::string(caller_code_to.begin(), caller_code_to.end()));

}

void MobileNumbersRange::set_caller_code(const std::string &caller_code_from, const std::string
&caller_code_to)

if (caller_code_from.size() != MobileNumberDefines::CALLER_CODE_DIGITS)
{

throw std::invalid_argument("set_caller_code -> caller_code_from.size() != " +
std::to_string(MobileNumberDefines: :CALLER_CODE_DIGITS));

}
if (caller_code_to.size() != MobileNumberDefines::CALLER_CODE_DIGITS)
{
throw std::invalid_argument("set_caller_code -> caller_code_to.size() != " +
std::to_string(MobileNumberDefines: :CALLER_CODE_DIGITS));
}
auto is_caller_code_from = std::all_of(caller_code_from.begin(), caller_code_from.end(),
static_cast<int (*)(int)>(std::isdigit));
if (!is_caller_code_from)

{

throw std::invalid_argument(“set_caller_code -> caller_code_from -- invalid argument: +
std::string(caller_code_from.begin(), caller_code_from.end()));

}

auto is_caller code_to = std::all of(caller_code_to.begin(), caller_code_to.end(), static_cast<int
(*)(int)>(std::isdigit));
if (!is_caller_code_to)

{

throw std::invalid_argument("set_caller_code -> caller_code_to -- invalid argument: +
std::string(caller_code_to.begin(), caller_code_to.end()));
}
m_caller_code_from = std::stoi(caller_code_ from);
m_caller code to = std::stoi(caller_code to);
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}

void MobileNumbersRange::set_operator_name(const std::wstring &mobile_operator)

{

m_operator_name = mobile_operator;

}
void MobileNumbersRange::set_region(const std::wstring &region)
{
m_region = region;
}
std::list<std::string> MobileNumbersRange: :split()
{
auto get_number_of_digits = [](int x) -> int
{
return static_cast<int>(std::loglo(x) + 1);
s
std::list<std::string> range_splitted;
int cct = m_caller_code_to;
while (cct >= m_caller_code_from)
{
int digits_init = get_number_of_digits(cct);
if (cct % 10 == 9 && cct - m_caller_code_from >= 9)
{
int digits = get_number_of _digits(cct - m_caller_code_from + 10) - 1;
int pw = static_cast<int>(std::pow(10, digits));
for (int i = @; i <= digits; ++i, pw /= 10)
{
if (cct % pw == pw - 1)
{
int t = cct / pw;
std::string ti;
if (t 1= 9)
{
t1l = std::to_string(t);
}
std::string t2 = std::string(static_cast<size t>(digits_init) - tl.size(), '?');
range_splitted.push_back(tl + t2);
break;
}
}
cct -= pw;
¥
else
{
if (range_splitted.empty() || range_splitted.back() != "?" || cct != 9)
{
range_splitted.push_back(std::to_string(cct));
--cct;
}
else
{
break;
}
¥
}
for (auto &x : range_splitted)
{
if (x.size() < MobileNumberDefines::CALLER_CODE_DIGITS)
x = std::string(MobileNumberDefines::CALLER_CODE_DIGITS - x.size(), '@') + Xx;
}
}
return range_splitted;
}
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lib/mobile_numbers_data.h

#ifndef MOBILE_NUMBERS_DATA H
#define MOBILE_NUMBERS_DATA_H

#include <istream>

#include <string>

#include <regex>

#include <algorithm>

#include <stdexcept>

#include "mobile_numbers_range.h"
#include "digits_tree.h"

#include "mobile_number_defines.h"

class MobileNumbersData

{
public:
MobileNumbersData();
void add_data(std::wistream &);
MobileNumbersRange find_with_check(std::string) const;
MobileNumbersRange find_without_check(std::string) const;
std::string generate() const;
static bool is_mobile_number(const std::string &);
private:
DigitsTree<> m_data;
¥

#tendif // MOBILE_NUMBERS_DATA_H

Tabnumna 29. daitn lib/mobile_numbers_data.cpp

lib/mobile_numbers_data.cpp

#include "mobile_numbers_data.h"

MobileNumbersData: :MobileNumbersData()
{
¥

void MobileNumbersData::add_data(std::wistream &stream)
{
bool maybe_header = true;
MobileNumbersRange range;
std::match_results<std::wstring::const_iterator> sm;
for (std::wstring line; std::getline(stream, line);)

if (std::regex_match(line, sm, MobileNumberDefines::mobile_numbers_range_regex))
{

range.set_operator_code(sm.str(1));

range.set_caller_code(sm.str(2), sm.str(3));

range.set_operator_name(sm.str(4));

range.set_region(sm.str(5));

std::string operator_code = range.operator_code();

auto range_splitted = range.split();

for (const auto &x : range_splitted)

{

}
}
else

{

m_data.push(operator_code + x, range);

if (maybe_header && !(L'@"' <= line[@] && line[@] <= L'9"))
{

}

else

{

maybe_header = false;

throw std::invalid_argument(
std::string("Argument is invalid: ") +
std::string(line.begin(), line.end()));
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}

MobileNumbersRange MobileNumbersData::find_with_check(std::string mobile_number) const

{

std: :smatch sm;
if (!std::regex_match(mobile_number, sm, MobileNumberDefines::mobile_number_regex))

{
}

return m_data.find(sm.str(2) + sm.str(3) + sm.str(4) + sm.str(5));

throw std::out_of_range("Invalid mobile number.");

}

MobileNumbersRange MobileNumbersData::find_without_check(std::string mobile_number) const

{
}

return m_data.find(mobile_number);

std::string MobileNumbersData::generate() const

MobileNumbersRange range = m_data.get_random();

std::string operator_code = range.operator_code();

std::string caller_code =

std::to_string(RandomGen: :get_random_int_number(range.caller_code_from_i(), range.caller_code_to_i()));

return std::string(MobileNumberDefines::0OPERATOR_CODE_DIGITS - operator_code.size(), '0') +
operator_code +
std::string(MobileNumberDefines: :CALLER_CODE_DIGITS - caller_code.size(), '0') +
caller_code;

}
bool MobileNumbersData::is_mobile_number(const std::string &arg)
{
return std::regex_match(arg, MobileNumberDefines::mobile_number_regex);
}

Ta6numna 30. Coopounsiii daiin lib/Makefile

lib/Makefile

.PHONY : all clean

CXX=g++

CXXFLAGS=-std=c++17 -04 -Werror -pedantic-errors -Wredundant-decls \
-Wall -Wextra -Wpedantic -Wcast-align -Wcast-qual \
-Wconversion -Wctor-dtor-privacy -Wduplicated-branches \
-Wduplicated-cond -Wextra-semi -Wfloat-equal -Wlogical-op \
-Wnon-virtual-dtor -Woverloaded-virtual -Wsign-conversion -Wsign-promo

all: $(patsubst %.cpp, %.0, $(wildcard *.cpp))

%.0: %.cpp %.h Makefile
$(CXX) $(CXXFLAGS) -c -0 $@ $<

clean:

rm -f *.0

Tabmuna 31. Coopounsiii ¢aitn Makefile

Makefile

.PHONY : all clean

CXX=g++

CXXFLAGS=-std=c++17 -04 -Werror -pedantic-errors -Wredundant-decls \
-Wall -Wextra -Wpedantic -Wcast-align -Wcast-qual \
-Wconversion -Wctor-dtor-privacy -Wduplicated-branches \
-Wduplicated-cond -Wextra-semi -Wfloat-equal -Wlogical-op \
-Wnon-virtual-dtor -Woverloaded-virtual -Wsign-conversion -Wsign-promo

LIB_HEADERS=$(wildcard lib/*.h)

LIB_SOURCES=$(wildcard lib/*.cpp)

LIB_OBJECTS=$(patsubst %.cpp, %.0, $(LIB_SOURCES))

all: main test
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main: $(LIB_OBJECTS) main.o
$(CXX) $(CXXFLAGS) -o main $(LIB_OBIECTS) main.o

test: $(LIB_OBJECTS) test.o
$(CXX) $(CXXFLAGS) -0 test $(LIB_OBJECTS) test.o

$(LIB_OBJECTS): $(LIB_SOURCES) $(LIB_HEADERS)
@cd 1ib && $(MAKE) && cd ../

%.0: %.cpp Makefile
$(CXX) $(CXXFLAGS) -c -0 $@ $<

clean:
rm -f *.0
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JJTHEBHHMK ITPON3BOJICTBEHHOM ITPAKTUKH

JlaTbl
MR 1 Pabouee Conepskanue BbINOJTHEHHBIX Hoanuck
MeCTO padot PYKOBOAMTEIS
OKOHYaAHUA
IT
000 «HTII OJIy4CHHE TICPBOTO 3aJaHMsI Ha
28.06.21 C IPAKTHKY, CBA3aHHOTO C OCBOCHHEM
CBCHTCCTY | choBHbIX BosmokHOCTelt CORBA
29.06.21 OOO «HTL] | Houck u urenne nupopmanuu o
T Cesenrect» | CORBA.
000 «HTI] Urenue nokymentanuu omniORB,
30.06.21 C PEANU3YIONIETO CTIENM(DUKALIHIO
Coznlanue KIMEeHT-CEPBEPHOTO
00O «HT )
01.06.21 1 IPUIIOKEHH ¢ TToMomibio omniORB
CeBeHTecT»
4.2.4,
000 «HTII [TonwiTKa HCH?HLSOB&HHﬂ omniORB
02.06.21 C IS B3aUMOJIEHCTBHS IIPOTPaMM,
CBEHTCCTY | paGorarowux B JIBYX Pa3HBIX CETSX.
[Touck 1 yTeHre HHOOPMALIUU O
00O «HT
05.06.21 C 1 CORBA, uTteHHe TOKYMEHTAIUK
€BEHTECT | ;mNiORB.
000 «HT
06.06.21 1 Craya nepBoro 3aJaHus.
CeBeHTECT»
[Tonydyenue BTOpOro 3aaHus Ha
07.06.21 OOO «HTL] | npakruky, cBs3aHHOTO C CO31aHUEM
T CeseurecT) | Ombnmoreku njs mapcuHra (aition
BbINNMCKY 1u1aHa HyMepaunu GAC.
000 «HTI] Co31anue mporpaMmbl JJIs TIOUCKA
08.06.21 C 3anpammBaeMoro Homepa B CSV
CBEHTCCT ¢aiinax Texyuie JUpEeKTOPUH.
Co31aHue IporpaMMBI IS 3aTPy3KU
nanabix ®AC u3 CSV ¢aiinos Texymiei
09.06.21 OOO «HTL] | nupektopun B maMsaTh U MoKMCKa
T CeBeHTECT)y | 3alpammBacMoro HoMepa.
Hcnonbs3oBanue 1BYCTOPOHHEN
odepean ¢ OMHAPHBIM TTOMCKOM.
000 «HTII Hcnonb30BaHue X31I-Ta0JHUIIbI C
12.06.21 C YHOPSI0YEHHBIM MHOKECTBOM. OlieHKa
CBEHTCCT» MPOU3BOIUTECIILHOCTH PEIICHHS.
Hcnons3oBanue Xa11-t1a0nuis 6e3
13.06.21 OO0 «HTTII | yauxansHbIX Kimoueii ¢
T CeBeHTECT) | YHIOPSAIOYEHHBIM MHOXKECTBOM. O1IeHKa

IMPONU3BOJUTCIIBHOCTU PCIICHUS.
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JlaTbl
HAYAIA Pabouee Conepskanue BbINOJTHEHHBIX HMoanuch
OKOHYAHMSA MecTo pabor PYKOBOIHTEIS
Hcnonp3oBanue X3I-TaOIUIE] C
14 06 21 000 <<HTL[ MUHHUMAJIFHBIMU MaCKaMM JIMalla30HOB.
T CeBentecty | OueHka npou3BOAUTEILHOCTH
penieHusl.
Hcnonw3zoBanue nepesa mudp ¢
15 06 21 000 <<HTL[ MUHHUMAJIFHBIM MaCKaMHU JHUalla30HOB.
T CeBenTecty | OueHka npou3BOAUTEILHOCTH
pelIeHusl.
3AKJITIOYEHHUE

B pesynbrare npoxoxkaeHus mpou3BojicTBeHHON npaktuku B OO0 «HTI]
CeBeHntecT» MOUM NPOPECCHOHATBHBIE HABBIKA, HEOOXOJUMBIC BBITYCKHUKY
HaIpaBJICHUs] «IPOrpaMMHAasl WH)XXEHEpUs», ObUIM 3HAUYUTENHLHO paciiupeHbl. B
X0/ TPAKTUKU MHOW OBLTH TPUOOPETEHBI U YCBOCHBI HABBIKU 10 PA0OTE C SI3bIKOM

nporpamMmmupoBanusa C++.
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