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B nannoii cratee onucekiBaercs Bzaumozencteue C++ ¢ MySQL. [Tokazan meton
HACTPOMKM TIPOEKTOB B JBYX CpelAax M CBSI3W UX Mexay coboit. s
JEMOHCTPAIIMA  WMCTOJIB30BAIMCh  KOMMOHEHTHl  Microsoft  Visual  Studio
2013Professional, MySQL Server 5.1, bubnuorexu mysql-connector-c++.
KarwueBsle cioBa: C++, MySQL, MySQL Server, DLL, Microsoft Visual Studio,
OOl1, ba3a naHHBIX.
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Abstract.

This article describes C++ Interop with MySQL. Shows how to configure two
projects Wednesday and links them with each other. To demonstrate the
components were used: Microsoft Visual Studio Professional, 2013 MySQL Server
5.1, mysql-connector-library ¢ ++.

Key words: C++, MySQL, MySQL Server, DLL, Microsoft Visual Studio, OOP,
Database.

B name Bpems TpyaHo cebe mpencTtaBUTh Kakoil-HHOyab Web-mpoekT, B
KOTOpOM OBl HE UCIOJIb30Balach, €CIM HE pachpeesi€éHHas, TO mpocTas 0Oaza
naHHbIX. [Ipu 3TOM Heb3si HE 3aMETUTh TOT (PAKT, YTO YK€ JABHO HET YETKUX
rpaaun; Mexay Desktop-mporpammupoBanuem u  Web-nporpamMmmupoBaHueMm.
Hcnonp3yst coBpemeHHbIe cpenbl pazpabotku 110, MoxHO "NETKUM IBMKEHUEM
pyku'" CIPOEKTUPOBATh KIMEHTCKYIO MpOrpamMMy, KOTopasi OyIeT MpOojeibIBaTh
KaKy[0-TO OYE€Hb BAXXHYIO COIMATHHO-HEHY)XHYIO palOTy, CBS3bIBAsSCHh BpEeMsI OT
BpeMeHU ¢ 0a30i1 TaHHBIX, 3aITUCHIBAsI B HEE CBOM PE3yJIbTaThl paboTHI [3, 4].

baza paHHBIX — COBOKYNHOCTh CBSI3aHHBIX JaHHBIX, COXpaHseMas B
JBYMEPHBIX TaOiuiax MHPOpMaMOHHON cucTembl. [IporpamMmMmHoe obecrnieueHue
MH(OPMAIMOHHOW CUCTEMBI, 0OeCieunBarOLIed CO3/1aHKe, BEJICHUE U COBMECTHOE
UCIOJIb30BaHUE 0a3 JTAaHHBIX, HA3bIBAETCS CUCTEMOM ympaBlieHUs 0a3zaMu JaHHBIX
(CYBN) [6, 7].
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JIyist Ha"asa HaM HaJI0 HACTPOUTH MCTOJIb3yeMble KOMIIOHEHTHI. [locie Toro,
KaK 3arpy3wiach cpeaa paszpabotrku Microsoft VisualStudio 2013 Professional,
HYKHO CO3/71aTh HOBBIN MmycToi npoekT "KoHconbHoe npuioxenre Win32".

r
Mew Project

I — — L2

b Recent NET Framework 4.5 - Sort by: Default | 35 Search Installed Ternplates (Ctri+E) P~

4 Installed iy .
Win32 Console Application Visual C++ Type: Visual C++
4 Templates

A project for creating a Win32 console

¢ Visual Basic n MFC Application Vistsd € application
: EE
b Visual C#
= 4
4 Visual C++ Win32 Project Visual C++
ATL
4
IR R_] Empty Project Visual C++
General
ey
MFC Gj Makefile Project Visual C++
Test
Win32
1 b Visual F#
SQL Server
TypeScript
Python
I+ Other Project Types
Samples
| b Online

Click here to go online and find templates.

Mame: C++withMySQL
Location: chusersi\agmunncrparopidocumentsivisual studio 2013\Projects - Browse...
Solution name: C++withMySQL Create directory for solution

[] Add to source control

I QK | [ Cancel

Pucynok 1 —OkHO co3aaHust KOHCOJIBHOTO HMPHIIOKEHUS
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Win32 Application Wizard - C++withMySQL A=
Application Settings

Overview Application type: #dd common header files for:
o ] () Windows application T

Application Settings §
(®) Console application
(DL
() static library

Additional options:

Empty project

[ security Development Lifecyde (SDL)
checks

[ <Previous | | Finsh || Cancel |

Pucynok 2 — Co3nanue mycToro npoeKTa

[Torom ycranaBnuBaetcs "Release" kak 3HaueHne KOHQUTYpallMK PEIICHUS
(Solution configurations).

W C++withMy5QL - Microsoft Visual Studic (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG  TEAM  TOOLS  TEST  AMALYZE  WINDOW  HELP

" - u P Local Windows Debugger ~ Release ! o

Debug
Release
Configuration Manager...

¥0gq|oo|

Pucynok 3 — HacTtpolika npoekra

Jlanee Hy»XHO OTKpBITH CTpaHuIly cBOWCTB (PropertyPages) ¢ momoribio
rinaBHoro MeHto (IIpoexkt — CoiicTBa).

B okHe cTpaHWMIBI CBOWCTB CHauajga JJO0aBIsETCS K TapaMmeTpy
" JIonOJHUTENbHBIE KaTaJIOru BKJIFOYAEMBIX daitnos" (CpoiicTBa
koHurypaunn— C/C++—O0miume) CTpOKa
"C:\ProgramFiles\MySQL\MySQLServer 5.1\include".
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F
C++withMySQL Property Pages

B>

Configuration: ’Active(Re[ease]

v] Platform: [Active(WinE?_) '] [ Configuration Manager... l

4|

4 Configuration Properties

General
Debugging
WVC++ Directories

4 C/C++

General
Optimization
Preprocessor

Code Generation
Language
Precompiled Heade
Output Files
Browse Information
Advanced

All Options
Command Line

- Linker

T | »

s

Additional Include Directories t:\ngram Files\MySQL\MySQL Server 5.1\.incllrde|2’

Additional #using Directories

Debug Information Format Program Database (/Zi)

Common Language RunTime Suppor
Consume Windows Runtirme Extensio

Suppress Startup Banner Yes (/nologo)
Warning Level Level3 (fW3)
Treat Warnings As Errors Mo (WX-)

SDL checks

Multi-processor Compilation

Additional Include Directories

Specifies one or more directories to add to the include path; separate with semi-colens if more
than one.  (/I[path])

[ oK ] ’ OTmena l [ MprMeHnTs

Pucynok 4 — Hactpoiika mpoekTa st paboTtsl ¢ MySQL

KOH(pUrypamuu—
"C:\ProgramFiles\MySQL\MySQLServer 5.1\lib\opt".

[Tocne x mapamerpy "JomonHutenbHble KaTanoru o6mbmmotek" (CBoiicTBa

KomMmonoBmuk —O01mue) CTpOKa

'

ER=C)

4

Command Line
m | »

C++withMySQL Property Pages -
LConfiguration: | Active(Release] | Platform: |Active(Win32) VI ’ Configuration Manager... ]
4 Configuration Properties = Suppress Startup Banner Yes (/NOLOGO) o
General o Ignore Import Library Mo
Debugging Register Qutput Mo
VC++ Directories Per-user Redirection Mo =
b C/Ce+ C:\Program Files\MySQL\MySQL Server 5.1\lib\opt [+ |
4 Linker = Link Library Dependencies Yes
General Use Library Dependency Inputs Mo
Inpm.: . Link Status
Miemalest Pl Prevent DIl Binding 3
Debugging = Treat Linker Warning As Errors
Systemn .
Gl neatin Ferce File Gutput
Embedded DL Create Hot Patchable Image
Windows Metadaia Specify Section Attributes 3
Advanced M
All Options Additional Library Directories

-

Allows the user to override the environmental library path (/LIBPATH:folder)

[ oK ] [ Otmena ] ’ MpumennTs

Pucynox 5 — Hactpoiika npoekra s pabotsl ¢ MySQL
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Hanee x mnapamerpy "lomonnutensHbie 3aBucumoctu" (CBoiicTBa
koHpurypauun— Kommnonosumk —BBoa) npubaBuTh 3HaueHus "mysqlcppconn-
static.lib" u "libmysql.lib".

C++withMySQL Property Pages M

Configuration: | Active(Release) v] Platform: [Activeﬂﬂin.?l} '] [ Configuration Manager... l
4 Configuration Properties  » _ mysqlcppconn-staiic.lih;lihmysquih;kemelEZ.Iib;u»sa
General 1 Ignore All Default Libraries
Debugging Ignore Specific Default Libraries
VC++ Directories Module Definition File
b CCe+ Add Module to Assembly
4 Linker

m

Embed Managed Resource File

rEE Force Symbol References
fopytass Delay Loaded Dils
MamfesF Bk Assembly Link Resource
Debugging 2

Systemn

Optimization

Embedded IDL

Windows Metadata

Advanced

All Options | Additional Dependencies
Command Line - Specifies additional items to add to the link command line [i.e. kernel32.lib]

4 | m ¥

[ oK ][ Otmena ] [ MpHMEHATE

Pucynox 6 — Hactpoiika npoekra s pabotsl ¢ MySQL

Taxke «k mapamerpy "Omnpeaenenusi npenpoueccopa” (CoiicTBa
KoH(purypamun— C/C++ —IIpenpoueccop) pruOaBUTH 3HAYEHUE
"CPPCONN_PUBLIC _FUNC=".

.
C++withMySOL Property Pt - |2 |

Configuration: | Active(Release) '] Platform: [Active('WinBZ] '] [ Configuration Manager... ]
4 Configuration Properties = NDEBUG; CONSOLE; LIB;CPPCONN_PUBLIC_FUNC=:9~ |
General L Undefine Preprocessor Definitions
Debugging Undefine All Preprocessor Definitions Mo
VC++ Directories Ignore Standard Include Paths Mo
4 C/C++ Preprocess to a File Mo
Gen.erzfl ’ S Preprocess Suppress Line Numbers  Neo
LR Keep Comrments Mo
Preprocessor
Code Generation
Language E
Precompiled Heade
Output Files
Browse Information
Advanced
All Options
Command Line | Preprocessor Definitions
[+ Linker - Defines a preprocessing symbols for your source file,
[ TTTR—

[ oK ] [ OTmenHa l [ MpumerHnTE

Pucynok 7 — Hactpoiika npoekTta ayis padotsl ¢ MySQL
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Hactpoiika mnpoekta B MicrosoftVisualStudio 3aBepmena. Temepb
HeoOxonumo Hactpouth MySQLServer [1]. OH HacTpamBaeTcsi CIEIyHOUIUM
oOpa3om. 3amyckaeTcsi MacTep HacTpoiku koHdurypanuu cepepa (ITyck—Bce
nporpaMmmbl—MySQL—MySQLServer
5.1->MySQLServerlnstanceConfigWizard) 1 B OTKpBIBIIUMCS OKHE HY>KHO
MIOIIIarOBO BBIOMPATH:

1) Reconfigure Instance;

2) Detailed Configuration;

3) Developer Machine;

4) Multifunctional Database;

5) BriOpatb quck u myTh ans xpanenus b/l tuna "InnoDB";

6) Decision Support (DSS)/OLAP;

7) AxtuBupoBath Enable TCP/IP Networking Enable u Strict Mode,
noproctaBuThioyMor4anuto(3306);

8) StandardCharacterSet;

9) AxtuBupoBaTh InstallasWindowsService (eciu 3TOT cepBUC ObLI
YCTaHOBJICH B TMpPOIECCe WHCTALISIUN, TO O3TOT JJEMEHT OyaeT
HenoctynHbeIM) U IncludeBinDirectoryinWindowsPATH

10) 3agaTh maposb aAMUHUACTPATOPA, €CIIA 0 3TOTO BPEMEHH OH HE OBLI
3aJaH;

11) 3anmyctuth cepBep Ha KOMITbIOTEPE.

MySQL Server Instance Configuration Wizard

H

MyS0QL Server Instance Configuration

Configure the MySQL Server 5.1 server instance,

Processing configuration ...

i) Prepare configuration

] Write configuration file (C:\Program Files\MySOUMySOL Server 5, 1wy, ini)

i) Start service

i Apply security settings
Configuration file created.
Windows service MySQL installed.
Service started successfully.

Press [Finish] to close the Wizard.

Pucynok 8 — 3anmyck HaCTpOEHHOIO cepBepa
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Tenepb HYXHO MNPOTECTHPOBATH HACTPOEHHYIO CBA3b MEXKIY HPOEKTOM
Microsoft Visual Studio na C++ u cepsepom Ha MySQL [2].

CHauana Hy>kHO yOenuTbcst B ToM, uTo 3amyiied MySQL-cepsep. Ecnu e
3amyuieH, TO AJs1 TOTO, YTOObI €ro 3alyCTUTh, HY>KHO 3amycTuTh cepBuc MySQL
(Ilyck —Tlanens ynpaBinenus — AxamuHuctpupoBanue —CiyxOb1). Jlanee
CIIelyeT 3alyCTUTh KOMaHAHYIO cTpoky kiueHta (Ilyck—Bce mnporpamMmmbl
—MySQL—MySQLServer 5.1 > MySQLCommandLineClient).

UYtoOw1 HaYaTh paboOTaTh ¢ KJIMEHTOM, HY>)KHO CHadaja BBECTH mapoiib. Eciou
MOJKJIKOYECHUE YAAJ0Ch, MOXHO co34aTh HexuTpyto bJ[ ¢ mnpocreHpkoit
COXpaHsieMOil polieaypoit (cm. puc. 9).

§ C:\Program Files\MySQL\MySQL Server 5.1\bin\mysgl.exe el e

Enter passuwopd:* s -
Welcome to the MuSQL monitor. Commands end with ; op “go

Your MySQL connection id is 1

Server version: 5.1 .53-—community MySQL Community Server (GPLY

Copyright <c? 2000, 2010, Oracle andsor its affiliates. All rights reserved. =
Thiz software comes with ABSOLUTELY HO WARRAMIY. Thisz is free software.
and you are welcome to modify and redistribute it under the GPL v2 license

Type *help;:’ or *~h' for help. Type *“~c’ to clear the current input statement.

muysgl> create databaze cpp_datas;
Query 0K. 1 row affected <0.00 sec?

mysgl} use cpp_datas;

Database changed

mysgl? create tabhle users {id int,. fname varchar<2%d. sname varchar(25).active b
oold);

Query 0K, O wrows affected (O.07 szech

mysgl> insert into wsers values ¢1,.°Anton’.’'Ivanov’  Truel;
Query OK. 1 rowv affected <0.03 sec?

musgl? insert into wsers values (1,°'Uasia’.’Pypov’ . Falsel;
Query 0K, 1 row affected <0.03 sec?

muysgl> insert into wuszers values (1,°'Sazha’.’Sidor’, Truel:
Query 0K, 1 wrow affected (0.03 sec?

muysgl> delimiter -~
ysgl> create function wzer_count<) returnz int
—>» deterministic
—» hegin
—» declare c int:
—» select count{*} into ¢ from users wvhere active=True;
—» return c;
—» end
—> s
Query 0K, 0 rows affected (O.03 sech

musgl> delimiter ;
ysgl>

Pucynok 9 — coznanue b/l na MySQL — cepBepe

Jlanee HamuieM HeclokHOe TpuiokeHue Ha C++ 11 paboThl ¢ CO3/TaHHOU
Boiie b/, kotropoe Oymer oTOupaTh aKTHBHBIX TTOJIb30BaTeNeu (cM. puc. 10).
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1

(Global Scope) = @ mainl)
—#include <iostream:

#include <mysqgl.h:>

MYSQL *connection, mysql;
QL _RES *result;

YSOL_ROW row;
int query state;

—lint main() {
mysql_init({&mysql);
- //connection = mysql _real connect(&amp;mysql,“host”,"user”
' “password”, "database™,port,“unix_socket",clientflag);
connection = mysql real connect(&mysql, "localhost™,
“root”, “gqwer™, “cpp_data™, 3366, @, @);

if (connection == NULL) {
std::cout << mysql_error(&mysql) << std::endl;
return 1;

h

query_state = mysql_query(connection, "select user_count()™);
if (query state != 8) {

std::cout << mysql_error{connection) << std::endl;

return 1;

}

result = mysql_store_result(connection);
while ({row = mysql_fetch row(result)) != NULL) {
std::cout << "Number of active users : ™ << row[@] << std::endl;

}

mysql_free_result{result);
mysql_close(connection);

return 8;

Pucynoxk 10 — IIporpamma Ha C++ miist pabotsl ¢ B/]

L

HpHMeanHe. Ecan mnocne KOMIIMJIAAIUHU €CTh OIIMOKH OTHOCHUTEIHLHO

HeoObsBieHHoro wuaeHtudukaropa SOCKET, To gomxHO moMoub q00aBlICHHE
CTPOKHU #include<winsock2.h>nocnectpok #ifndef _mysql_com hu

#define mysql com henavanedaitnamysql com.h [5].
Teneps npoBepuM paboTOCTIOCOOHOCTH MPOrpaMMsl (cM. puc. 11).

Microsoft Windows [Uersion 6.1.76011]
Cc?» Kopnopauun Maskkpocootr {(Microsoft Corp.), 2009. Bce npasa sauMueHu .

C:srod "CisUserssApmuauctpatopsDocumentsslUisual Studio 2013%ProjectssC++uithMySQ
L~Release"

C:sUserssApmuaucTtpartopsDocunentssUizsual Studio 2013%Projectss\C++withMySQL-~Releas
ertest.exe
Number of active users : 2

C:sUserssApmuaucTpatopsDocunentssUisual Studio 2013%Projectss\C++withMySqQL-~Releas
e

Pucynok 11 — ITpoBepka paboTsI IpOTpaMMbl

Bl Asmunuctparop: C\Windows\system32\cmd.exe . = | ] |

Kak MbI MO>keM BUETh U3 pucyHka 11, mporpamma ycrHemHo BEIOMpaET, U3

co3gaHHorM HaMmu bJ/l, akTMBHBIX moJib30BaTener. BOT Tak JOCTaTOYHO IPOCTO U
JErKo MOXHO "moapyxuts" C++ ¢ MySQL.
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