NabopatopHa po6oTa Ne 4

(4 ronunm)
Tema: PoOora 3 quHamiganMu 6i6Ii0oTeKamMu y iporpamax it Windows.
Meta: O3HaifomuTHCs 13 3ac00aMK CTBOPEHHS Ta BUKOPUCTAHHS TUHAMIYHUX 010/110TeK y Mpo-
rpamax aius Windows

Koportki TeopeTn4Hi BizomocTi

Junamiuno 38'a3yeani 6ioniomexu (dynamic link library, DLL, nunamiuni 6i0mioTeku,
610;1i0TeYH1 MOIYJI1) — OJIMH 13 HAUTOJOBHIIINX CTPYKTYPHHX ejaemMeHTiB Microsoft Windows.

JuHaMigHO 3B's13aH1 0610110TEKH 3arajoM He € 6e31mocepeIHbO BUKOHYBAaHUMU IPOrpaMa-
MU, 1 BOHU HE OTPUMYIOTh MOBiToMIIeHb. DLL — 11e okpemi (haiiiu, mo MICTATh PYHKITT, 10 IKUX
MOXYTb 3BepTaTucs rnporpami i inmi DLL, 100 BukoHyBaTH MeBHi 3aBAaHHs. JJuHaMiuHO 3B's-
3aHa 010Ti0TeKa TOYMHAE JiSATH, JIUIIE, KOJIH 1HITHN MOJTYJIb 3BEPTAETHCS A0 OJHIET 3 QyHKIIIH
016mi0TeKH.

JlnnamiuHi 610,TI0TEKH MOKYTh MICTUTH Ha0lp GyHKIIIH Ta/abo pecypcu.

€ nBa cnocoOu BUKIMKY GyHKUid DLL i3 mporpaMHoro Momys:

Junamiune 36'azyeannsn uacy zaeanmaxcennsn (Hessne 3aeanmasicenns). Jluaamivni 0i-
OJ110TEeKM 3aBaHTAXKYIOThCS B MIaM'ATh IPU 3aBaHTaXXEHHI porpamu. [IporpaMuuii Moaynb 3/ii-
CHIOE IBHI BUKJIUKH ekcriopToBaHux Qynkiiid DLL. Ile Bumarae, mo6 Moy OyB MOB'si3aHUi 3
6i6miorexoro immopty anst DLL. bibnioreka iMmopty 3abe3mnedye onepaiiifHy cucreMmy iHgop-
Malli€ro, HeoOX1THO 171s 3aBaHTakeHHsT DLL 1 BU3HaUeHHsI po3TantyBaHHs €KCIIOPTOBAHUX
(byHKLIN TpU 3aBaHTaXEHHI IPOTPaMHU.

Junamiune 36'a3yeanns uacy euxonanna (fsne 3aeéanmadicenns). IlporpamMuuii MoIyib
3aBaHTaxye HeoOXinHi DLL mo mipi HeoOxiaHOCTI I yac BUKOHaHHS. J[i1s 3aBaHTakeHHs 010-
JTOTEeKU BUKIHMKAEThCs DyHKIs LoadLibrary abo LoadLibraryEx. Ilicns toro, sik DLL 3aBaH-
Ta)XCHa B MaM'ATh, CJIiJ| BUKIUKaTu QyHKIito GetProcAddress, o0 onep:katu agpecy eKcrop-
toBaHoi ¢yHKii DLL. Moaynb BUKIMKae eKCIOPTOBaHY (PYHKI[I10, BAKOPUCTOBYIOUH BKa31BHUK
Ha (yHK1ito, noBepueHuit GetProcAddress. [Ipu oMy Binmazaae motpeda B 6i0xioTeMi iMIIOp-

Ty.

Cmeopennsa DLL

CtBopenns DLL HaBiTh npocTillie, Hi’k IPOrpaMu, OCKIIbKH BOHa, sIK 1 Oyab-ska 6i0ioTe-
Ka, CKJIQ/IA€ThCS JIUIIE 13 Habopy QYHKITIH.

Hns crBopenns DLL HeoOxinHO:

1. CtBopuTH 3aronoBkoBuit Qaiin (Hanpukian MyLib.h). HeoOxinHi ¢pyHKIii BiqKprBaOTh
JUTS 30BHIIIHBOTO BUKOPUCTAHHS (€KCIOPTYIOTH) 3a JOMOMOT0I0 MoaudikaTopa
__declspec (dllexport). Y BUNAAKYy BUKOPUCTaHHSI MOBU C++ 3a00pOHSIOTH CHOTBOPEHHS

1IM€EH 3a JOIIOMOI0I0 extern "C".
/ K

MyLib.h - BaronoBxoBuM Gamnn mmuHaMiuyHol 0OibnioTexwm

// Makpoc g ekxcrnopTy OGyHKIin 6e3 CIOTBOPEHHS 1MeH
#ifdef  cplusplus

#tdefine EXPORT extern "C"  declspec (dllexport)
#else

#define EXPORT _ declspec (dllexport)

#endif

// TPOTOTUIN EKCHOPTOBAHUX OGYHKII1M
EXPORT void Print (LPCTSTR text):;



2. CrBoputH (aitn DLL-monynst (nanpuxiiag MyLib.c)

#include <windows.h>
#include "MyLib.h"

EXPORT void Print (LPCTSTR text)

{
MessageBox (NULL, text, "Title: DLL", MB OK) ;

3. CtBoputu npoekt: Win-32 Dynamic-Link Library, tonati y Hboro BuiieHaBeeHi (aii-
7 1 ckoMmIiTioBaT. B pe3ynbrari ogepkytoth 0i0mioreuni (aitnu MyLib.dll 1 MyLib.lib.

Bukopucmanna DLL
Jns Bukopuctanast DLL oOuparoTh oauH 13 cioco0iB 3B'13yBaHHs (3aBaHTaXCHHS).

1. HesagHne 3a6anmasiceHHn

1. CTBOPIOIOTH MPOEKT HEOOXIHOI IPOrpaMu, 10JIal0YH B HHOT'O 3ar0JIOBKOBHH (haiin Ta
BUKJIMKHU 010J1I0TeYHUX (PYHKITIN, @ TAKOXK MOBIIOMIISIOTH KOMITOHYBAJIBHUKY TIPHETHATH (Haiii
MyLib.lib (ayis MS Visual Studio: Project — Settings, 3axnaaka Link: B ciucok ¢aitnis Ob-
Jject/Library modules: nonatu cBiit aiin 6i61iorekn iMmopry). @aitr MyLib.lib nogaroTs B po-
00uMIi KaTaJIOT MPOCKTY.

/* ____________________________________________________________

MyProg.c — ®amnn nporpamMu i3 BuxopmcTaHHaM MyLib.dll

#include <windows.h>
#include "MyLib.h"
int main ()

{
Print ("Hello!");
Print ("The DLL is working!");
Print ("By!") ;

return O;

[Tpu xoMMIisAIIT TpOrpaMu OJIEP>KYIOTh BUKOHYBAaHU MOAYIb 13 po3iiupeHHsM .EXE.
OcCK1IbKM TPOrpaMHUN MOJTYJIb HE MICTUTh YCIX HEOOXIAHMX AJisl Horo poOoTH (pyHKIIIN, TO B
HbOMY CTBOPIOETBCS PO3/ILT IMIIOPTY, B IKOMY IlepepaxoByIOThCs iMeHa ycix DLL-monymiB Ta
(GyHKIIH, sIKI BUKOPUCTOBYIOThCS. st iHpopMaliiss BUKOPUCTOBY€EThCS 3aBaHTaxyBaibHUKOM OC
IIPY 3aIlyCKy IpOrpamu.

[Tpu 3amycky mporpamu i3 HEsIBHUM 3B's3yBaHHSM 3aBaHTaXyBajlbHUK OC CTBOpIOE BIPTY-
JIBHUH apeCcHUM MPOCTIp A MPOLECY 1 MPOEKTYE B HhOIO BUKOHYBaHUM Moty k. [ToTiM aHa-
J13y€ po3All iMnopTy, Bu3Hauae yci DLL 1 mpoekrye ix Ha agpecHuii nmpoctip. Axmo DLL Bu-
knukae iHmi DLL, To nmpouenypa moBTOPIOETHCS 7151 KOKHOT 13 Takux DLL.

HeoOxiani muist nporpamu DLL mykaroTbes Ha AMCKY B Takiid MOCI1OBHOCTI:

1. Karanor nporpamu.

2. TloTouHuii KaTaJIOT MPOIIECY.

3. Cucremnuii katamor Windows.

4. OcuoBHuii katagor Windows.

5. Karanoru, Bu3HaueHi 3MiHHOIO oToueHHst PATH.

SIxkmo HeooOxigna DLL He 3HalaeHa, BUJAECTHLCS BIAMOBIAHE MOB1AOMIIEHHS.



Aene 3asanmasicennsn

[Tpu ssBHOMY 3aBaHTa)XeHHI 010TI0TEKH IMITOPTY HE MOTPiOHI, a Onepariii Mo 3aBaHTaXeH-
HI0 HeoOXimHOi DLL B maM'sTh BUKOHYIOTBCS POTPaMiCTOM. Y Cl OTiepallii MpOBOASTHCS B TPH
eTanu:

1. 3aBaHTaXXyI0Th HEOOX11HI THaMIuHI 010mioTekn GyHkiiero LoadLibrary(). [Ipu ycmim-
HOMY 3aBepIIeHH] (YHKIIisS IOBEPTA€ 3HAUCHH JecKpumnTopa 6i6aiorednoro Moayis. Skio
GbyHKIIIS 3aBEpITYETHCS HE YCIIIHO, BoHA moBepTae NULL.

HMODULE hLib;
hlLib = LoadlLibrary (“MyLib.d11"”);

2. BuszHavaroTh BKa3iBHUKHM Ha HeoOXiaHi GyHKil i3 DLL. [y 1b0ro BUKOPUCTOBYIOTH
¢ynkuito GetProcAddress. @yHKIis HOBepTa€e BKa3iBHUK Ha 010si0TeuHy QyHKuUito. s npu-
oMy BKa3iBHUKa OpPraHi30BYIOTh 3MiHHY THITy "BKa3iBHHK Ha QyHKHi0" (1uB. mogaTtok 1). Ocki-
nbKU QYHKIS gae pe3ynsTaT Tuiy FARPROC, BUKOPUCTOBYIOTH IPUBEICHHS THIIB.

lpPrint = (MYPROC) (GetProcAddress (hLib," Print"));

3amicTh iMEH1 QPYHKIIIT MOXHA BUKOPUCTATH ii mopsiakoBuit Homep B DLL uepe3 makpoc
MAKEINTRESOURCE(N), ne N — HOMep QyHKIIIi.

3. Buknukarotb HeoOXiHI nporpami GyHKIIi yepe3 iX BKa3iBHUKH.

lpPrint ("Hello!"):;

4. 3BUTBHSIOTH TUHAMIUHY 010J110TEKY.
BOOL Freelibrary (hLib) ;

@Dynxuyia 6x00y/6uxody DLL

DLL moxe Matu okpeMy (YyHKIIIO0, STKa BUKIIUKAETHCS OMEPAI[ifHOI0 CHCTEMOO B TAKUX
BUIIA/IKaX:

e Kouu npouec 3aBaHTtaxye DLL;

® KOJM MpoIiec, o BUKOpUCcToBYye DLL, BUKIIMKae HOBUM TOTIK;

®  KOJIM 3aBEPIIAETHCS MOTIK, SIKUI HAIEXKUTh MPOIieCy, 0 BUKOpucToBye DLL;

e KoJu nporec 3BiabHsE DLL.

Oynuk1ig Bxoay/Buxoay mae HazBy DIIMain a6o DLLEntryPoint:

BOOL WINAPI DIIMain(

HINSTANCE hinstDLL, /I neckpunTtop DLL-moaynsa
DWORD fdwReason, // npnynHa Buknmky DLL
LPVOID IpvReserved /I popaTkoBa iHopmaLis

);

Hpyruii napametp fdwReason Mosxe npuiiMaTty 4OTUPH 3HAYEHHS:

DLL PROCESS ATTACH DLL 3aBanTa)keHa B aJIpeCHUIA IPOCTIpP MPOIeCy

DLL PROCESS DETACH DLL Bigkimro4aeTbcs BiJ aApECHOTO MPOCTOPY MPOIIECY

DLL THREAD ATTACH cTBOpeHO HOBUI MOTIK

DLL THREAD DETACH mnoTik 3aBepuIy€eThCs

@yukuis DIIMain mictuth 00pobHuku 3HaueHb fdwReason, ki nepenatoThes i uepes
BIJIMTOBITHUM TTapamMeTp.



3aBaaHHA /18 BUKOHAHHSA

1. CrBoputu BnacHy DLL, 110 MiCTHTB KiJIbKa BIACHUX (YHKIIH.
CKOMIUTIOBATH MPOEKT 1 ojiepkaTu haiau 6106J10TEKH IMIOPTY 1 TMHAMIYHOI 010J110TEKH.

3. CrtBopuTH Iporpamy, sika BUKJIHKae 0i0mioTeyHi Gpynkuii i3 DLL, BUKOpHCTOBYIOYH HEsIBHE
3B'sI3yBaHHS (TPU 3aBaHTAXKEHHI).

4. CtBOpHTH IpOrpamMy, sKa BUKIHKae 6i6mioreuni ¢pynkuii i3 DLL, BUKopucTOBY104HM SIBHE
3B's13yBaHHA (M1 Yac BUKOHAHHS).

5. CrtBoput DLL ConsolelO.dll, sxa npusnayena st po60TH 3 KOHCOJUTIO 1 MICTUTH (PyHKITT
PrintStrings, PrintMsg, ConsolePrompt. Tekct dyHnkiiit mictuthes y daiini Printing.c. Ha-
NHMCaTH KOHCOJIbHY Iporpamy ajs nepesipku DLL.

KoHTpOJILHI NUTAHHSA

Ilo Take crarnyHa i AuHAMIYHA 010mioTeku? [1lo B HUX CHIIBHOIO 1 10 BIAMIHHOTO?
SIki mepeBaru HaJla€ BUKOPUCTaHHS JUHAMIYHHUX 010110TeK?

SxuM yrHOM ArHaMivHa 6107i0TeKa 3B’ SI3y€ThCA 3 OCHOBHOIO MTPOTPaMoio?

Sk cTBOpUTH TMHAMIYHY 0i0Ti0TeKY?

o Take 6ibGmioTeKka iIMIOPTY 1 AK 1i ogepxaTu?

SIKuM YMHOM TporpaMa 3HaXOAUTh HeOOXiIHY il AuHaMivHy 0i0ioTeKy?

[lo Take siBHE 1 HESBHE 3B’sI3yBaHHS IWHAMIYHHUX 010710TEK?

SIK cTBOpUTH MpOTrpamy siKa HESIBHO 3aBaHTAXYE AUHAMIUHY 0i0ioTeKy?

Sk cTBOpUTH Tporpamy SKa SBHO 3aBAHTAKYE JUHaMIYHY 010610TeKy?

O Sk 3HaiTH B AMHAMivHIK 6i0mioTeni HeoOXiqHy (YHKIIIO 1 IK BUKIIMKATH ii7
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JHooamok 1
OroJiomieHHs BKa3iBHUKA HA (PYHKILiIO
Bka3ziBHuk Ha (pyHKIIIO 11€ 3MiHHA, SIKa BKa3ye Ha (yHKI[IIO IEBHOTO THITY 13 3aJaHUM TH-
oM aprymMenTiB. OT)ke IOBUHHA iCHYBaTH (YHKIIiS, Ha Ky Oy/e mocuiaTucs Bka3iBHUK. Hexai
Tpeba 3poOUTH BKa3iBHUK Ha PYHKINIO: int Calc (float x, char s)

1. {1 orosyiornmeHHs BKa3iBHUKA Ha (DYHKIIIF0 BUKOPUCTOBYIOTh KOHCTPYKIIIIO BUIY:

return type (*pointer name) (list of parameter types);

Hanpukian:
int (*ptrToFunc) (float, char);
ptrToFunc = Calc;

2. JInst orosiorneHHs BKa3iBHUKA Ha (DYHKITII0 BBOJIATH THIT: BKa3iBHUK Ha (YHKIIIIO, OTH-
CYIOTh 3MiHHY BBEJICHOTO TUITY 1 IPUCBOIOIOTH il 3HAUEHHS — ajpecy QyHKIT

typedef int (*MYPTR) (float, char);
MYPTR ptrToFunc;
ptrToFunc = Calc;

3. OromnomeHHs BKa3iBHUKA CyMIIIAIOTh 13 MPUCBOEHHIM HOMY 3HAUCHHS:
int (*ptrToFunc) (float, char) = Calc;

IIpumirka. Cepenosuiie DEV-C++ BukopucroBye kommninstop GCC, sikuii 3a3BU4aii

CTBOpIOE 010i0TEeKY IMITOpPTY 3 po3mupenHsM ".a". Llei daiin moTpiOHO OJATH 10 MPOCKTY
OCHOBHOT IIPOTPaMHU.



