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1. AnckoBble hannbl U hanabl YCTPOUCTB

®ann - UMeHOBAHHbIN HAOOP AAHHbIX BCE 3aBUCMMOCTU OT €r0 MeCTOPaCMoNoXeHUs U OPMbl NpeaCcTaBleHUS.
basosble onepaunmn Hag dannoM: 1) uteHue; 2) 3anucb. BcnomoratenoHbie onepaumn: nepemel,eHne ykasartens.
CnyxebHble onepauuun: 1) oTKpbITHE; 2) 3aKpbITHE.

1.1. Apxutektypa UNIX

Mpumepbl:

- /etc/passwd - anckoBbi hann (onnucaHne nonb3oBaTenen);

- /dev/sda - HocuTens unu /dev/hdal - pasgen HocuTens; ‘ CucremHuie Gubanoreku
- /dev/ttyl - koHconb, /dev/ttysO - com-nopT n np.; MpocTpaHCTBO Nonb3osaTena

- /dev/mem - pm3nyeckas namaThb; Appo

. /dev/random - ﬂ,Cq, /dev/urandom - .D,I'IC‘-I; ‘ MNHTepdelc CUCTEMHEIX BEIZOBOB

- /dev/null, /dev/zero, /dev/full n np. - «cneudainbi»; | [
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2. «bythepnsoBaHHbIN» UNN «CTAHOAPTHBIN» BBOL—
BbIBOJ,

bydep pacnonaraercs B afpeCcHOM NPOCTPAHCTBE (B Xxumne unm cteke) 3agaum. OCHOBHble YHKLUN:
-fopen() n fclose() - oTKpbITb 1 3aKPbITb Dann;

-fread() n fwrite() - ynTaTtb N NucatbL pann,

-fseek() - nepemelLeHne ykasatens B gawnne;

- fflush() - dopcuposath nepenauy ns bydepa n B bydep;

- fgetc(), fputc(), fgets(),fputs(), fprintf(), fscanf() - onepaunn popmaTnpoBaHHOro BBOAA-BbIBOAA;
- getc(), putc(), gets(),puts(), printf(), scanf() - onepauumn bopmaTMpoBaHHON PaboTbl C KOHCONbIO;
- sgetc(), sputc(), sgets(),sputs(), sprintf(), sscanf() - bopmaTupoBaHHas paboTa Co CTPOKOM.

#i ncl ude <stdio. h>
main() { // TobBanroroe konmpoBaHMe Odalisa ONMCAHMA [OJIb30BATEJEeN
FILE *f1, *f2; unsigned char c;
f1 = fopen("/etc/passwd”, "r+b"); // Readonly + binary
f2 = fopen("./file.txt", "w);
while (1) {
if (feof(fl)) break;
fread( &c, sizeof(unsigned char), 1, f1 );
fwite( &c, sizeof(unsigned char), 1, f2);
fprintf(stdout, "%", c); [/ stdin, stdout, stderr

}
fclose(fl); fclose(f2);
}



3. «[1pocTon» nnun «6a3oBbi» BBOL—-BbIBOJ,

OCHOBHble (hYHKLNN:

-int open (const char * filename, int flags, mode_t mode) - oTkpbITUe nnn co3panune ¢anna; dnarm B
fcntl.h: O_RDONLY, O_WRONLY, O_RDWR, O_APPEND, O_TRUNC, O_CREAT u np.; pexumsbl AocTyna B
/sys/stat.h: S_IREAD, S_IWRITE,S_IEXEC n npouune 6uTbl.

-int creat(const char *filename, mode_t mode) 3kBuBaneHTHO int open(...,
O_WRONLY|O_CREAT|O_TRUNG,...);

-ssize_t read (int fd, void * buffer, size_t count) - uTeHue danna;

-ssize_t write (int fd, const void * buffer, size_t count) - 3anucs B hann;

-int close (int fd) - 3akpbiTHe hanna;

-off_t Iseek (int fd, ott_t offset, int against) - nepemMeweHne ykasatens B ¢anne, pexumsl B fcntl.h:
SEEK_SET=0, SEEK_CUR=1, SEEK_END=2;

-pread() n pwrite() - yTeHMe 1 3anuch be3 NepemelLeHNs yKka3aTesen.

#incl ude <stdio. h> # nclude <fentl . h> 3.1. dalinosbie feCKpUNTOPSI
#i ncl ude <errno. h> —_—
Heckpuntopkl

main() { // Urenme pmare cozpmanmsa Bl OS npoyecca A

int r, f, i; unsigned char c; L

f = open("/dev/ment, O RDONLY, 0); 5 ——| T

| seek(f, OxFFFF5, SEEK SET); Bl o thaline 1

for (i=0:i<8:i++) { 7—><

r = read(f, &c, sizeof(char)); 1

wite(1l, &c, sizeof(char)); // STDI N_FI LENO=O0, —

STDOUT_FI LENO=1, STDERR _FI LENO=2 Heckpunroped 3anuce o
- ' = npouecca B dhaiine 2
close(t); ElE Mozkuma,
I 4 COCTOAHME,
g PEHMME

", / AOCTYNA. ..



4. MNpoeunposaHue hanios B NAMATb

OCHOBHble (PYHKLUN:
-mmap() - oTobpaxeHue daitna B NamaTb, AOCTYN KaK K MacCUBY 6anToB;
-munmap() - oTMeHa oTobpaxeHus.

#i
#i
#i
#i
#i

[

f

4.1. MpuHUMN oTobpaxeHuns

MamATe
ain_1| Gain_2 |- |dain_N kog,
CTek
\ HaHHeIE
6-
| paz

ncl ude <stdi o. h>

ncl ude <fcntl. h>

ncl ude <sys/nmman. h>

ncl ude <sys/types. h>

ncl ude <sys/stat.h> main() {

r, f, i, char *m
open("/dev/ ment, O RDONLY, O0);

m = (char *) mmap( 0, OxFFFFF, PROT_READ, MAP_SHARED, f, 0);

for

(i =OXFFFF5; i <OXFFFFD;i ++) wite(1, &i], 1);

munmap( m OxXFFFFF) ;
cl ose(f);



5. KaHanbl BBoga-Bbisoaa (“‘nauvnel’)

KaHanbl (nannel) - ¢pannbl ¢ nocnenoBaTenbHbIM 4ocTynoM. HasHadyeHue: IPC. OyHKUUK:

- pipe() - co34aTb N OTKPbITb HEMMEHOBAHHbIN KaHaN C 2 AeCKPUNTOpaMu: 4NS BBOAA W BbIBOAA;
- mkfifo() - co3paTbh MMEHOBAHHbIN KaHan;

-open(), read(), write() - Ha3HayeHMe TAKOBO Xe, KaK ANsA 0bblYHbIX HANIOB.

5.1. MpnHunn poctyna

Kanan

HEEEEE
#i ncl ude <stdlib.h> #i nclude <stdio. h> #i ncl ude <sys/stat.h>
#i ncl ude <fcntl. h>
int pd[2]; // Pipe descriptors #i ncl ude <string. h>
int min() { #i ncl ude <stdio. h>
int di1=1234, d2; main () {
pi pe(pd); // create pipe int f1, f2, d1=1234, d2, q;
wite(pd[1l], &d1, sizeof(int)); g=nkfifo("/tnp/tralala", 0x777); // Create
read(pd[ 0], &d2, sizeof(int)); f2 = open("/tnp/tral ala",
printf("%", d2); O RDONLY| O NONBLOCK); // 111
close(pd[0]); close(pd[1]); f1 = open("/tnp/tralala", OWRONLY);
} g=wite(fl, &d1, sizeof(int));
cl ose(f1);
g = read(f2, &dJ2, sizeof(int));
cl ose(f2);

printf("o%", d2);
}



6. BBoa-BbiBOLA,

6.1. Moaenu Beoaa-BbIBOAA

Onepauua
BB A-
BEIEOAA

Monaenu BBOAa-BbIBOAA:

1)  BNOKMPYIOWUA CUHXPOHU3UPOBAHHBIN;
2) bnokunpylowmnn CUHXPOHHBLIN;

3)  ACUHXPOHHbBIN.

Mopenu onoBew,eHNs O 3aBepLIEHNN AaCUHXPOHHOIO BBOAA—BbIBOAA:
A) npoBepka NpuU3HaKa FOTOBHOCTY;

B) oxupaHue roTOBHOCTY;

Q) obpaboTka curHana rotosHocTu SIGIO.



7. MyJbTHILIEKCHUPOBAHHBIN BBO/I-BbIBO/I

OYHKLUN N MAKPOCHI:

-select( maxdesc, fd_set *rd, fd_set *wd, fd_set *ed, timeval *t) - oXxupaHune 3aBeplieHNs + pa3pyLleHne CNncka;
-select( maxdesc, fd_set *rd, fd_set *wd, fd_set *ed, timeval *t, sigset_t *sigmask) + peakuus Ha CUrHanbl.
-FD_ZERO() - ouMww,aeT Cnncok;

-FD_SET() - nobaBnseT kK CNNCKY AECKPUNTOP;

-FD_CLR() - yoanseTt geckpunTop;

-FD_ISSET() - npoBepseT roTOBHOCTb AeCKpUNTOpA.

#i ncl ude <stdio. h>
#i ncl ude <sys/tine. h>
#i ncl ude <sys/types. h>
#i ncl ude <uni std. h>
mai n() {
int len, ret;
fd set readfds; // Cnmcox meckpunToposB BBOIA
struct tineval tv; [/ Tlapamerper Talm- ayTa
unsi gned char buf[16];
FD ZERQ( &r eadfds); // Oumcrra cnucka
FD _SET( STDI N_FI LENO, &readfds); // IobasnenHue onepauun BBOIA
tv.tv_sec=5; // Tanm-ayr oxumaHus
tv.tv_usec=0; // MuxpocexyHme
ret = select(STDI N_FILENO+1, &readfds, NULL, NULL, &vVv); // Xmem xoTsa Gl OIHOTO

if (ret==0) {
printf("\nGane over\n");

}

el se {

| en=read( STDI N_FI LENO, buf, 16);
wite (STDOUT_FILENO, buf, len);

}



8. ACMHXPOHHbIVN BBO,—BbIBOA

dyHKUNN:

- aio_read() - MHULMaNU3aL g BBOAA;

- aio_write() - UHUUMANN3aLLUA BbIBOAA;

- lio_listio() - nHMumManm3ayma cnnucka onepayunmn

- aio_error() - BO3BpaLLaeT CTaTyC aCMHXPOHHOWN onepauuu;

- aio_fsync() - »xaeT 3aBeplieHns BceX onepauunin BbIBOAA;

- aio_cancel() - npepbiBaeT He3aBepLIEHHYIO ONepaLMio BBOAA-BbIBOAA.

#i nclude <sys/types.h> // gcc exanple.c —o exanple -Irt
#i ncl ude <ai 0. h>
#i ncl ude <fcntl . h>
#1 ncl ude <errno. h>
struct ai ocb cb;
i nt nunber, f;

int main() {
f = open("/dev/randont, O RDONLY, 0);
nmenset (&b, 0, sizeof (struct aioch));
cb. ai o_nbytes = sizeof (int);
cb.aio fildes = f;
cb.aio_offset =
cb. ai o_buf = &nunber;
ai o_read(&ch);
whi | e(ai o_error(&cb) == EI NPROGRESS); // Xnewm
printf(“0x%”, nunber);



9. dannoBaf cucrema

dannosblie cuctembl UNIX: ext*fs (Linux), HFS n HFS+ (Mac OS X), UFS (BSD) u np.

9.1. uck

Cynepbnok i-nodes  [aHHeE

9.2. 1-node
[ #| ATpuByTe|Pazmep|Crncok knactepos|Cuetynk|

9.3. CnNnucokK Knactepos

|R|R[D[R|D[D[R[...|R|LL LJL[C[Lfefef]- ] Jeje
l AL [ [ L[ ] T

| NaHrbie | [R[RID[RICIE]F].. [FIRJF]

| Pecypcel |

9.4. Katanorm

# Mma # Kma

4 myfile 7 tanya
(5) vasya (8 pupkin
B masha

9.5. dannbl CCuINOK

mashgl- CUMEONMYECKAA CCBINKA
b masha)- nceenonum (alias).




10. Bupeonoagcucrema

MRKA0KEH e
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11. Hu3koyposHeBas rpadpuka cpeacrsamu XLib

/1 gcc nyx.cpp -L/usr/X11R6/Lib -1X11

#i ncl ude <X11/ Xl'i b. h>

#i ncl ude <X11/ Xutil . h>

#i ncl ude <stdio. h>

#i ncl ude <uni std. h>

#define WN WDTH 640

#define WN_HEI GHT 480

unsi gned | ong Get Col or( Display* dis, char* col or_name
Col ormap cnap; XCol or near_col or, true_col or;
cmap = DefaultColormap( dis, 0 );
XAl | ocNarredCol or ( dis, cnap,
return( near_col or. pi xel );

mai n( void ) {

D spl ay* dis; Wndow w n;
dis XOpenDi spl ay( NULL );
Wi n XCr eat eSi npl eW ndow di s,

Root W ndow( di s, 0),

W N _WDTH, WN_HEI GHT, 5, WhitePixel (dis,O0),

att. backi ng_store = WhenMapped;

XChangeW ndowAttri butes( dis, win, CWBacki ngStore,
XSel ect Il nput ( dis, win, ExposurelMask );

XMapW ndow( dis, win );

col or _nane, &near_col or,

XSet WndowAttri butes att;

) |

& rue_col or );

GC gc; XEvent ev;

100, 100,

&att );

do { XNextEvent( dis, &v); } while( ev.type != Expose );

gc = XCreateGC( dis, DefaultRootWndow(dis), 0, 0);

XSet Function( dis, gc, GXxor );

XSet Foreground( dis, gc, BlackPixel (dis,0)"GetColor( dis, "blue"));
XFill Rectangl e( dis, win, gc, 10, 10, 60, 60 );

XSet For eground(di s, gc, BlackPixel (dis,0)"CGetColor( dis, "red"));
XFill Arc( dis, win, gc, 70, 70, 50, 50, 0, 360*64);

for (t=0;t<10;t++) sleep(l);

XDestroyWndow dis , win ); XCoseDi splay( dis ); return(0);

int t;

Bl ackPi xel (dis, 0) );




12. Ctpyktypa OpenGL

4.2. bnbnunoTeyHble KaTanoru
Linux/BSD Mac OS X

4.1. KapKkac nporpamMmmbl

/1 gcc exanple.c -0 exanple -1 G -1glut

#i ncl ude <@/ gl . h>
#i ncl ude <G/ gl u. h>
#i ncl ude <G/ gl ut. h>

/1 ObpaboTka oTObpaKeHUs

void Display() { ... }

/| Ob6paboTka M3MEHEHWN pa3MepoB OKHa
void Reshape() { ... }

/1 O6paboTka Knasbl

voi d Keyboard() { ... }

mai n(int argc, char *argv[]) {
glutlnit(&rgc, argv);
gl utlnitDi spl ayMde( GLUT_RGB) ;
gl utl ni t WndowSi ze(320, 200);
gl ut Cr eat eW ndow " Header of w ndow');

gl ut D spl ayFi nc(Di spl ay) ;
gl ut ReshapeFunc( Reshape);
gl ut Keyboar dFunc( Keyboar d) ;

gl ut Mai | Loop() ;

GL/gl.h OpenGL/gl.h
GL/glu.h OpenGL/glu.h
GL/glut.h GLUT/glut.h

4.3. CTpyKkTypa bubnmnoTtek

M=TITmM:>=>=">O=™T1 1

By pep
kaapa

alU ial
BEICOK Oy- BEa30ELIE
| poBHEBHE [ CEPEMWCH
CEpEMCH
EEHH______JEEF GLUT
JynpoueHHee
CEOEMCH
Gl
o PACWHPEHMA

mH I =

MMM =Fr Th oOmkh=m




13. GLUT - pucoBaHue no BepLlinHaMm

OCHOBHble YHKLUMK:

«glBegin() n glEnd() - Hayano 1 KoHeL, 61OKAa ONUCaHUSA BEPLUMH;
«glColor2/3/4/s/i/f/d() - ycTaHOBKa LBEeTa BEPLUNHBI;
eglVertex2/3/4/s/i/f/d() - onucaHne KOOpANHAT BEPLUMHDbI.
OcHoBHble Tunbl: GL_POINTS, GL_LINES, GL_TRIANGLES,
G_QUADS, GL_POLYGON.

Mpumep:

/1 gcc glfig.c -o glfig -1G& -1glut

void display() {
gl d ear (GL_COLOR BUFFER BIT);

gl Begi n( GL_QUADS) ;

gl Color3f (1.0f, 0.0f, 0.0f); // Color = RED

gl Vertex2f (-0.8f, 0.1f); gl Vertex2f(-0.2f, 0.1f);
gl Vertex2f (-0.2f, 0.7f); gl Vertex2f(-0.8f, 0.7f);
gl End();

gl Begi n( GL_TRI ANGLES) ;

gl Col or 3f (0. 0f, 21.0f, 0.0f); // Color = GREEN
gl Vertex2f (0.1f, -0.6f); gl Vertex2f(0.7f, -0.6f); gl Vertex2f(0.4f, -0.1f);
gl End();

gl Begi n( GL_POLYGON) ;

gl Col or 3f (0. 0f, 0.0f, 1.0f); // Color = BLUE

gl Vertex2f (0.4f, 0.2f); gl Vertex2f(0.6f, 0.2f); gl Vertex2f(0.7f, 0.4f);
gl Vertex2f (0.6f, 0.6f); gl Vertex2f(0.4f, 0.6f); gl Vertex2f(0.3f, 0.4f);
gl End();

gl Flush(); // Render now



14. GLUT - pucoBaHue 3-MepHbIX 0ObEKTOB

OCHOBHble (PYHKLMNN:

gluNewQuadric() - co3aaHne HoBoro 3D-0b6bekTa;
gluSphere() n gluCylinder() - onpeneneHne o6bEKTOB;

glPushMatrix() n glPopMatrix() - coxpaHeHne 1 BOCCTAaHOBNIEHNE MATPUL, BEPLUUH;
glTranslate(), glRotate() n glScale() - casur, NnoBopoT 1 MaclwTabupoBaHue.

Mpumep:

void display() {
G.Uguadri cObj *quadbj;
quadObj = gl uNewQuadric();
gl dear( GL_COLOR BUFFER BIT | G._DEPTH BUFFER BIT);
gl Col or3d(1, 0, 0);
gl uQuadri cDrawst yl e(quadObj, GLU LINE);
gl uSphere(quadOj, 0.5, 10, 10);
gl Rotated(20, 1, 0, 0);
gl Rotated(10, 0, 1, 0);
gl Rotated(30, 0, 0, 1);
gl Fl ush();
}

. 3DFigures X




15. GLU/GLUT - pucoBanue peajnucTu4nbix 3D-cueH

#i ncl ude <@/ gl . h>
#i ncl ude <G/ gl u. h>
#i ncl ude <G/ gl ut. h>
void Display() {
gl Cear(G._COOR BUFFER BIT |
turn on
G_.Uguadri cObj *qobj ;
gobj =gl uNewQuadri c();
gl PushMatri x();
gl uSphere(qobj, 0.5, 10, 10);
gl PopMat ri x();
gl ut SwapBuffers();
gl Fl ush();

int main(int argc,char **argv) {
/1 float pos[3]={-0.8,0.5,0};
float pos[3]={-0.8, -0.8, 0.8};
float dir[3]={0,0,0}; /1 Direction of
glutlnit(&argc, argv);
gl utl nitD spl ayMde( GLUT_DOUBLE |
gl utl ni t WndowSi ze( 200, 200) ;
gl utl ni t WndowPosi ti on(100, 0);
gl ut Cr eat eW ndow " Open@. 3D");
gl earColor(0.,0.,0.,1);
gl ut D spl ayFunc(Di spl ay) ;
gl Enabl e(G_LIGHTING ; // Enable lighting
gl Enabl e( GL_LI GHTO) ; /1 Turn on the lanp O
gl Lightfv(G._LI GHTO, G._SPOT_DI RECTI ON, di r);
gl Li ght fv( G _LI GHTO, G__PCSI Tl ON, pos) ;
gl ut Mai nLoop() ;

GLUT_RGB |

GL_DEPTH_BUFFER BI T) ;

/'l Z-Buffer

/] Lanp position

| anp vectoor

GLUT_DEPTH) ;

/'l Register direction
/'l Register position

OpenGL 3D

b}

[MapameTpbl:
«10 rpaHewu
eOcBeweHne no GoHry
«MaTepuan - MaToBbLIN



16.lWWenpepsl

11.1. dparmeHT rpaguyeckoro koHeenepa B OpenGL

- PacyeT OcCBEWSHKA
- PacuyeT pakTypr

glEeging; ngmMHHuH npouLaccop DPAMMEHTHEIM NpoLeccop
. - - MNpeobpasoeaHme - Hano#eHWe TekCTyp
TEnd (s BEPWKH 1M HOpMAanex - HaHeCEeHME pacKpacKm
g ; - Npeobpazoeanme - Buaeoshdek Tl
TEKCTYPHEX KODDAMHAT - W T.M.

11.2. 43bIkKn Wenaepos

AZLK MK WERAEPOE

RendermMan Gelatno GLSL HL=L

Direct Asm

FafioTawT B PEdnNEHOM EREMEHI

11.3. NMpumep napbl wengepos Ha GLSL

/| BepmuHbIN - BHIMONHSAETCA IS KaKIOH BEPIIMHBI

uni form fl oat Cool est Tenp;

uni form fl oat TenpRange

attribute float VertexTenp;

varying fl oat Tenperature;

void main() {

Tenperature = (VertexTenp - Cool est Tenp) / TenpRange

gl _Position gl _Model Vi ewProj ectionMatrix * gl _Vertex;

/|  ®dparmenTHbIN -BpImonaseTcs IS Kaxaoro (parMeHTa

uni f orm vec3 Cool est Tenp;

uni form vec3 TenpRange

varying fl oat Tenperature;

void main() {

vec3 col or = m x(Cool est Col or, HottestCol or, Tenperature);
gl _FragCol or = vec4(color, 1.0);

}




17. ITpumepnl OpenGL-rpadguknu




