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HacTosawmaT CBUTbK npeaocTtaBs MHGOpMaumsa OTHOCHO m3BbplieHaTa paboTa no
npoekTa 3a obe3nevyaBaHe Ha y4yebHMS Npouec No AHMINNCKU €3UK MoCpeacTBOM
Cb34aBaHe U peanu3upaHe Ha enekTpoHeH Kypc - English for Special Purposes
(ESP) B obnactTta Ha TEXHUYECKNTE HayKWu.

OTneyaTBaHETO Ha TO3M MaTepuan ce (pMHaHCMpa No Hay4yHO-U3C/eA0BaTENCKU
npoekt (HWM) Ha Bbyprackuat csobopeH yHusepcuteT (BCY) - N2 3 3a 2009
roauHa.

PLkoBoauTen Ha npoekTa:
npod. a-p Aumutbp KOO0B

MpenogaBaTenckm KONEKTUB:
ac.aAuMutbp MunHues, npen.AunMntbp buHes

YyacTtBawm CTyAEHTU:

MeTta AvmutpoBa, NKH, 07311012
Mas bowesa, MKH, 07311003
lannHa MeaHoea, NKH, 07311001
leoprn Temenkos, NKH,07311014
Enyapa AvoHucues, KCT, 07311055
Mnnan HangeHos, KCT, 06311183
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CbabpxXaHue

EJIEKTPOHHO OBYYEHWE U KOMTABOPALIMS MO CMEUMANN3UPAH AHTIMACKN
E3NK PEANN3NPAHWN B PAMKUTE HA HAYYHO-U3CNEOOBATEJICKN MPOEKT
“ENGLISH FOR SPECIAL PURPOSES” NMPOBEAEH B BYPFACKW CBOBOJEH
YHUBEPCUTET (11)

ABTOpu: ac. AuMmutbp MuHueB*, npen. Anmntbp BuHes*

Mporpamupane / Yuku (17)
AsTopu: MNeta AummnTtpoBa n Masa bowesa

MporpammnpaHe / Peununk (43)
ABTOp: Mas boweBa

KoMmnioTbpHU apxuntektypu / Ynkun, KoHcnekT (47)
AsTop: NanuHa NeaHoBa

KoMmntoTbpHU apxutektypu / PeuyHuk (58)
ABTOp: Mapwua AumutpoBsa

OnepaunoHHu Cuctemn / Yukun (61)
ABTOp: lNeoprn Temesnkos

OnepaunoHHn Cuctemu / PeyHuk (68)
ABTOp: leoprn Temesnkos

KomntoTbpHU Mpexu / PeuHnk (73)
AsTopu: Eayapa AnoHucmnes n NnuaH HaaeHos

KomntoTbpHU Mpexun / Yunkn (78)
ABTop: WNnnaH HaligeHos



Llenwu

MpoekTa ESP noctaBu cnegHuTe Lenu 3a U3nbJiHEHUE:

1. Ja ce noBnwM edeKTUBHOCTTA M Ka4vyecTBOTO Ha Ob6yyYeHMeTo no
cneunanusanpaH aHrnMnckn esmk 3a crtyaeHtute ot UWMTH nocpeactsom
Cb3flaBaHe Ha eNeKTPOHEH PpeyHWuK OT crneunanmanpaHn TEPMUHN,
npeBeAeHN OT aHMIMIACKM Ha 6barapckum esuk,nm obpaTHO, M KpaTKOTO UM
obscHeHMe M Ha ABaTa e3uka.

2. [a ce npunoXaT MHTEPAKTUBHU METOAM B OBYUYEHMETO MO aHMUACKU e3MK.
PaboTtata C KOMMWOTbp W 3ano3HaBaHETO C €eNleKTpOHHaTa niatdopma
ocurypsieaT Nno-BMCOKO HMBO Ha YCBOSIBAHE Ha 3HaHWS MO aHIMIMNCKU e3uK,
no-BMCOKa MOTMBaUMS 3a paboTa Ha CTYAEHTUTE U MOMEHTaseH AOCTbN A0
€NeKTPOHHMUTE MaTepuann CbrnacHo MOTOTO Ha EBponeickata nporpama
Leonardo da Vinci - Long-Life Learning, ,BeaHara, Tyk u cera.”;

3. Da ce npunoxaT anTepHaTUBHM METOAM Ha obyueHMe U OLEeHABaHe Ha
3HaHUA KaTo: npuaobuBaHe Ha yMeHUs 3a yyeHe npu CbBMecTHa paboTta B
nnatdopma 3a EO; npunaraHe Ha HOBWM (OPMU Ha MU3NUTKU, HanNpumep:
€/1eKTPOHEH TeCT 3a NpoBepKa Ha YCBOEHUSA Matepuan v ap.;

4. Ja ce ocurypu Bb3MOXHOCT 3a UHAUBUAYANM3ALMUS HA 06yYEeHNETO;

5. [a ce npocneau noBulaBaHe Ha HMBOTO Ha 3HaHMS Ha BCEKM eauH OT
obyuaemute. Mnatdopmata 3a EO no3sonsiBa HabnwgaBaHe paboTata Ha
BCEKM €AMH OT CTYAEeHTWUTe, HanpuMep 4pe3 npernexpaHe Ha Jora 3a
M3BbpLUEHUTE AEACTBUA U Onepaunmn OT CbOTBETHUSA CTYAEHT;

6. Ja ce n3non3ssaT Bb3MOXHOCTUTE Ha nNnaTdopMaTa 3a eNeKTPOHHO 0byyeHune
- Moodle



[MTon3u

PeanunsunpaHeTo Ha enekTpoHeH KypcC No cneuuanmsanpaH TexXHU4Yeckn AHMINIACKK
e3uk - “English for Special Purposes” 3a HyxauTe Ha npoueca Ha obydyeHune B
LeHTbpa No MHdOpMaTMKa W TexXHUYeCKM Haykum Ha bByprackmar ceobogeH
YHVBEPCUTET Lie Aafe MOJSIOKUTENHM pe3ynTaTh KakTo 3a obyvyaemuTe Taka 1 3a
obyyaBawumTe:

b CTYAEHTVITe — e mMorat JAa noJsiydaBaT nMoJsie3Ha W KOPEKTHa
VIHCDOpMaLI,VIFI OTHOCHO cneunannsnpaHn TeXHNYeCKn TepMUHN OUPEKTHO
oT canTa C yLIEGHVI Matepunanmn Ha YHUBEPCUTETA:

http://students.bfu.bg. llle 6baaT pasBuTM ymeHusitTa um 3a paborta B
eKun, n3nbvJIHABaHE Ha 3ajaHuda BbB onpeaenieH BpeMeBU MHTEPBaN U

npoekTa LWe AOBeAe A0 HaarpaxaaHe Ha 3HaHMATa MM B KOHKpeTHa
cepa Ha TEXHUYECKUTE HayKM.

* [penopgaBaTtenute — LlIe MoraT Aa CleasT ekunHata paboTta Ha
yyacTHMUMTE N0 nNpoekTa, Ja HabnwopgaBaT WM KOHTponupat
M3MNb/IHEHMETO Ha MNOCTaBeHUTe 3a4ayu, KakTo M fAa yyacTsaT
napasnenHo CbC CTYAEHTUTE B pa3paboTkaTa Ha efIeKTPOHHUSA Kypc. Te
CbllO We MoraT Aa ce Bb3MNoA3BaT OT MaTepuanuTe MOArOTBEHU B
pe3ynTat OT W3MbAHEHWETO Ha Hay4yHO-U3C/IeA0BaTENICKUSA MPOEKT B
pasnuuHn chepm Ha TEXHMUECKUTE HayKM.


http://students.bfu.bg/

OpraHunsaumusa Ha Kypca

EnekTpoHHMAT Kypc ESP e opraHu3upaH B cnegHuTe TEMaTUYHN HanpaB/ieHns:
e KoMnTbpHU ApXUTEKTYPU
e KoMnioTbpHM Mpexu
e [lporpamunpane
+ OnepauMoHHU cUCTEMMU
e MwuKpornpoLecopHa TexHuKa
3a BCSAKO TeEMaTU4YHO HanpaBfieHWe ca BbBEAEHWN CleAHUTEe AENHOCTH:
e 3apaHus

. Peunnun

e Yuku
e ®opymMmu
* YaToBe

YyacTBawmTe CTyAeHTU B Hay4yHOU3CNEeAOBATENICKUAT MPOEKT ca pasrnpefesieHn
B rpynn no TeMatu4HMUTE HanpaBJIEHUA.

B kpasa Ha cBoaTa paboTa no npoekTa, CTyAEHCKWTE eKunu mMaT 3agadaTta Aa
M3roTBSAT M U3NpPaTAT TEKCTOB AOKYMEHT Ha Microsoft Word XP/2003, cbabpxaly
MaTepuanmTe, KOUTO Ca Kauyunum B Kypca. ToBa BK/OYBA: YNKN N PeYHUK.

MpenofaBaTenckusi ekuMn noema 3ajadaTta Aa M3roTBM WM oTrnedyaTa CBUTbK C
MaTepuanu no npoekta ESP Ha xapTWeH HOCUTEN, KOWTO BCEKM OT ydacTHUUUTE
e nosyyu.



PeyHunuu

PeuyHnunTEe B €NEKTPOHHMAT Kypc ESP ca opraHusvpaHu B ClegHUTe TeMmatu
YHW HanpasieHus:

Tema Ume 3anucu
1 KoMnoTbpHU ApXUTEKTYpU 107
2 KoMnoTbpHU Mpexn 252
3 MporpammpaHe 131
4 OnepaumoHHM CUCTEMM 165
S5 MunkpornpouecopHa TeXHUKa 131

Tabnuua. PeuyHnum B kypca English for Special Purposes

English for Special Purposes

BCY - EO ESP

Tema Nme 3anucH

1 KOMMIOTBPHU APXHTEKTYPH 107
2 KommioTbpHi Mpexi 252
3 Mporpanupate 131
4 OnepauMoHHI cucTeni 165

5 MWKpONpOLIECOPHA TEXHUKA 131

moodle

durypa. PeuHnum B kypca English for Special Purposes
3ab6enexka: lMocoyeHuTe 6pori AyMU B PEYHULNTE € Bb3MOXHO Aa ca roBede

c/ie4 oTrie4arBaHeETo Ha To3n Martepuali, Tb¥ Karto Te HErpeKbCHaATo busart
AoMNnv/IBaAHN C HOBU TEPMUHU.
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http://students.bfu.bg/mod/glossary/view.php?id=3279
http://students.bfu.bg/mod/glossary/view.php?id=3273
http://students.bfu.bg/mod/glossary/view.php?id=2911
http://students.bfu.bg/mod/glossary/view.php?id=2905
http://students.bfu.bg/mod/glossary/view.php?id=2901

AKTUBHOCT Ha y4aCTHUUUNTE

AKTMBHOCT Ha npernexkaaHe B nepuoga (Mapt-Anpun)

wikiview all
wiki
700
user view all
W user view
600

user update

upload upload

m role assign

resource view all

m notes view

 notes add

= glossary view all

forum view forums
m forum user report
forum subscribeall

m forum search

W course view
 course user report
m course update mod

W course update

Fpaduka: AKTMBHOCT Ha npernexaaHe B nepuvoaa (Mapt-Anpun)

AKTMBHOCT Ha npernexgaHe B nepuoga (H0nn-Oktomepu)

1400 wikiview all
wikiview
1200 wikilinks
wikiinfo
1000 = wiki edit
user view all
300 user view
uoload upload
notes view
500
label add
W glossary view all
400
W glossary view
glossary update entry
200
m glossary delete entry
Q ‘ glossaryadd entry
0 i forum view forums
2 .3 53 2 @ 3 2 23 2
© & N W & 2° & & 5© & m forum view forum
& < S N &8 & & s
F & R S L O
& fov < Q@ & X o < & o m forum view discussion
N 8 & & N 2 Q
< 5 N <
& @ o Q;Xsr &’DQ & N S (\,360 ¢ forum user report

padunka. AKTMBHOCT Ha npernexaaHe B nepmoga (KOnu-OkToMBpK)
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AKTMBHOCT Ha go6aBAHe B nepuoga (Mapt-Anpun)

mwik add
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W notes add
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" g ossary adc comment
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forum add post

B forum add discussion
mforum add
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AKTUBHOCT Ha ao6aBsHe B nepuoaa (K0nu-OKkromepu)

W label add

mglossary add entry

1 forum add discussion

B course add mod

Fanuna
Wsanosa

Lamntop Eayapa 3natomupa Mapws Mas Bowesa MNems
Munues [Lionucres Metkosa Lumutposa Lumutposa

AKTUBHOCT Ha aobaBsiHe B nepunoaa (KOnu-OkToMBpU)
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ENEKTPOHHO OBYYEHMUE U KOJIABOPALIUA NO CNELUNAJTIUSUPAH
AHITNACKU E3UK PEAJIN3UPAHU B PAMKUTE HA HAYYHO-
MN3CNEAOBATEJICKUN NMPOEKT “"ENGLISH FOR SPECIAL PURPOSES”
NMPOBEAEH B BYPIFACKN CBOBOAEH YHUBEPCUTET

ac. Ammutoep MurHyeB*, npen. Aumutbp buHeB*
*Bbypracku CsoboaeH YHusepcutet, +359 56 900 477, +359 56 900 541,
mitko@bfu.bg, binev@bfu.bg

PesroMe: B cTtatuaTa ce noKasBaT pe3ynTaTUTe OT MPOEKT 3a ESIEKTPOHHO
obyueHune “English for Special Purposes” m3anbnHeH B bByprackma CsBoboaeH
YHuBepcuTteT npe3 2009 r. B Hes ce onucBaTt Ha4yMHa No KOWTO Tol 6e npoBeaeH
M ce noco4yBaT npeauMmcTeata Ha KOMOMHMpAHETO Ha enekTPoHHO obydeHue C
npenogaBaHe HAaCOYEHO KbM caMusl CTyAeHT. MonyyeHnTe pesynTtat ca obpu u
TO3M HAYMH Ha oby4yeHne MOXe Aa ce npufara B pas/iM4yHu TeMaTuyHM obnacTu.

KnwouoBu AyMu: enekTpoHHO obyuyeHwe, Myabn, ydeHe npe3 uenus XWMBoT,
CbBMECTHO 06yyeHne, 0byyeHne HaCoOYEHO KbM CaMusl CTYAEHT.

E-learning and Collaboration in ESP Realized in the Scientific Project
“English for Special Purposes” Implemented in Burgas Free
University

Ass. Prof. Dimitar Minchev*, Ass. Prof. Dimitar Binev*
*Burgas Free University, +359 56 900 477, +359 56 900 541,
mitko@bfu.bg, binev@bfu.bg

Abstract. This article is about the results obtained from the e-learning
project “English for Special Purposes” implemented in Burgas Free
University in 2009. It presents the way the project was done and stresses
the advantages of the combination of students-centered teaching and e-
learning. The outcome of the implementation was positive and could be
applied in different fields of education.

Keywords: e-learning, Moodle, life-long learning, collaborative learning,
students-centered teaching
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BbBepeHue

C‘bLIJ,eCTBYBaT EMMUPUYHN [OOKa3aTesiICTBa, KOUTO AOKa3BaT, 4Ye CTyAeHTUTe
Kounto uMaT cBobopaTa pa uscnegBaT obnactu Ha 6asata Ha JSIMYHUTE CH
WHTEpecu, N KOUTO Ca NOAKPENSHN B TEXHUTE YCUNMS OT npenogasaten (urpaey
ponsaTa Ha MoAepaTop) He caMOo MOCTUraT OT/IMYHU aKafAeMUYHWU pe3ynTaTu, HO U
nokaseaT CcouManHO pa3BUTME U JIMYHOCTHO Wu3pacTBaHe. Bbnpekn TOBa,
06y4YeHNETO HaCoOYEeHO KbM CaMus CTYAEHT € NO-B3MCKaTeNIHO MO OTHOLWEHWE Ha
KOMYHMKaLKNs, opraHn3aums, KakTo U no npepocrtaBsiHe Ha yyebHu matepuanu.
Taka, OCHOBHaTa maes € ga ce KoMbuHmupart To3m Tun obyyeHne n eneKTpPoHHOTO
obyyeHne C uen ga ce wu3nNon3eaT npeaummcreaTa Ha fABaTta noaxoaa. Hwue
Hapuvyame TO3M KOMBMHUpaH CTUN: eNneKTPOHHO 0byyeHne Haco4YeHO KbM camus
cTyneHT. lNpoyyBaHMATa MNokasBaT, 4Ye TO MMa MoTeHuuasa 3a HaMansBaHe Ha
NOBULLIEHUTE W3NCKBAHMS Ha O0OyyeHMeTO Haco4YeHO KbM CTyAeHTa B
ObNrocpoyeH rnnaaH, HO KaTo M3uUAso 3ana3Ba BCUUYKW HEroBu NpeammcTBa KaTo:
Ll,'bJ'IGO‘-IVIHeH yqe6eH npouec, NM4YHOCTHO M3pacCTBaHe, counasHM yMeHUda U Nno-
BMCOKa CTerneH Ha MBKaBOCT, @ M Ce 3ana3Ba CbLHOCTTa Ha uaesTa 3a y4yeHe
npes3 uenns XXunBoT.

Peanunsauma Ha eJIeKTPOHHOTO obyuyeHue

3a ycnewHaTa pabota no npoekta 6e HeobxoaMma noaxoasuwa nnatdopma 3a
€NeKTPOHHO 0b6y4yeHune. WHTerpupaHata B bByprackus cBoboaeH YHUBEPCUTET
nnatdpopma 3a ydyebHu matepmanu [8], 6asmpaHa Ha Moodle [9], no3sonwm
npoBexaaHeTo Ha MeponpuaTusaTa No HaydHus npoekt ,English for Special
Purposes”. Mnatdopmata Moodle e npoaykt peanusupaH Ha e3uka PHP wunn
Taka HapeyeHus XUnepTeKkCT NMpeanpoLecop u ce 3aABMXBa OT CbpBbp 3a basa
AaHHM MySQL [11]. Moodle, PHP [10] v MySQL ca npoayktn C OTBOPEH KoA,
AOCTBMHM 3a CBO6OAHO U3TErNSHE OT MHTEPHET U YCN0BUATA HA TEXHUS JINLEH3
GPL nosBonseaT TaxHaTa ynoTpeba 3a uscnegoBaTenCkm U Hay4dyHu uenu 6e3 aa
ce 3annawa 3a codTyepa WMAM Aa Cce HapywasaT aBTOPCKUTE mnpaBa oOT
ynoTpebaTa Ha HeneraneH codTtyep. B pamkute Ha nnatdopmaTa 3a €N1eKTPOHO
obyueHne 6e cb3pageH kypc ,English for Special Purposes”, kbaeTto ca
3afjlajeHn MpaBa Ha npenojaBaTenuTe W CTYAEHTUTE y4yacTBallM B HayyHUS
MpOEeKT.

Mpoekr ,,English for Special Purposes”

B BCY e Hawa OTroBOPHOCT Aa NOArOTBUM CTyAEHTUTE HE CaMOo 3a HacTosAWMS,
HO M 3a 6baewms nasap Ha Tpyda KOMTO Le ce XapakTepusupa C owe no-
ronsiMma MobuaHOCT Ha pa60THaTa Ccuna, owe no-ronsaMa MHTEpHaUMOHanmn3auna
Ha HauMoHaNHWUTE NpPeanpuUsaTUS U C HEOrpaHMYeHa KOMYHMKaUMS Ha aHIrINIACKN
e3nk. Bsemanku Ha B npeasung Te3n Npeam3BuKaTesictBa, HUE CMe U3NpaBeEHU
npea HeobxogMMocTTa JAa nMnpeoueHMM W MnNpoMeHuM obydyeHmeTo no
cneumManusnpaH aHriamincknm esuk. ETo 3awo cb3gagoxme W peanusmpaxme
npoekt “English for Special Purposes”. OcHoBHaTa uUen Ha TO3M MpPOEKT €
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Cb3aBaHe Ha eNeKTPOHEH PEeYHUK U YUKUNEeAUSA 3@ HYXAUTE Ha CTYAEHTUTe OT
LeHTbpa no uHdopMaTMka M TexHuyeckn Haykm B BCY. Tyk mmame nbfHaTa
cB0604a M Bb3MOXHOCT Aa peanusmMpame efHO eNeKTPOHHO obyyeHne Haco4yeHo
KbM CTyAEeHTUTE.

Ha nbpBaTa cbupka no npoekta 6e npeacrtaBeHa B AeTalM KOHuenuusTa 3a
obyyeHne HacoyeHo KbM CaMuUsi CTYAEHT W CTyaeHTMTe 6sxa noMoneHu aa
NOMBAHAT BbMPOCHUK. TOM CbAbpiKalle BbMPOCU CBbpP3aHM C TEXHUTE MHTEpPECH
B pasnun4yHu obs1actm, o4akBaHMATa UM OT MpoeKTa, HacToswarta uM paborta (ako
UMaT TakaBa), KakKTO M onpeaensiHe Ha CTeneHTa A0 KOSATO CTyAEeHTUTE ca
OOBOJSIHN OT KOHBEHUMOHanHuTe dopmatm Ha obydyeHue cnpsaMo XenaHWeto MM
3@ yyactMe B e4HO HauumHaHue KakBOTO e obyyeHMeTO Haco4YeHO KbM camus
CTyAeHT. To3M BBMNPOCHMK HW MOC/YXW KaTO OpueHTauus n HuM 6e OT MnoMmoLy
npes UusAJ0TO BpeMeTpaeHe Ha npoekTa. EAWH uHTepeceH pesyntat 6e
TeHAeHUMATa CTyaeHTUTe pAa 6bAaT 3HAUUTENHO MO-3auHTEpPEeCOBaHM  OT
n3npobBaHeTO Ha HOBWUSA MNOAXOA B CPaBHEHWE CbC CTapuTe Ha4yMHU Ha
npenogasaHe. ToBa ce noakpens n ot dakra, Ye caMo 2 CTyAEeHTU He 3asiBuxa
BeZlHara CBOsATa MOTOBHOCT Aa y4acTBaT B TO3M HauuH Ha obydeHue. Cnen ToBa,
Ha 6as3aTa Ha uHTepecuTe Ha camuTe CTyAeHTWU, ce odopMmuxa rpynu ot no 2-3
Aywu, Kouto camm m3bpaxa B koa obnact ga pabortat. Te obukHOBEHO ce
opueHTMpaxa KbM obnactn (NpegMeTu), KOUTO U3ydyaBaT B MOMEHTA, HO HSIKOMU
cn mn3bpaxa TakmBa, KOUTO MWUCAAT, 4Ye LWe ca OT nonsa 3a 6baewoTo uMm
npodecMoHanHo m3pacteaHe. baxa odopmeHu rpynu, kouto we paboTaTt no
cnegHUTe TeMaTWUyHM HanpasneHusa: KomnwoTbpHM Mpexn [1], KoMnoTbpHM
apxutektypn [2], [porpamupaHe [7], OnepaumoHHn cuctemmn  [3],
MunkponpouecopHa TexHuka [4] n Bbasu oT gaHHu [5]. HAkoum OT cTyaeHTuTe
nocTaBmxa WMHTEPECHW uaen 3a pasMUCb U KaTo USAN0 AUCKYCUSATa OTHOCHO
ns3bopa Ha TemMaTM4HW HanpasneHusa 3a pabota oboraTn camms MPoeKkT C MHOMo
pa3HoobpasHn M CMUCIIEHW TEMU, U MO TO3M HA4YUH Ce 3acuin LOBEpUeTo B
obyyeHMeTo Haco4yeHO KbM camMus CTygeHT. [lpenogaBatenuTte ydyacTBaliM B
npoekTta npeaocTaBMxa MaTepuanu Ha CTyAeHTUTE Mo KOUTO Te Aa paboTar.
Camute cTyaeHTn Tpsabeawe, Ha 6a3a Ha npeaocTaBeHWTE MM MaTepuann wu
HaTpynaHUTe 3HaHMS A0 MOMEHTa, Aa 3aroyHaT [a BbBeXAAT B eJ/IeKTPOHHaTa
cuctema Moodle TepMuHKM, CcbKpaweHus U 06SCHEHUA OT aHIIMNCKU  Ha
6bnrapcku, n obpatHo, B obnactrta B KOSTO cn 6sixa nsbpanu ga paborat. Tasu
6a3za OT JaHHM LWe e OT HeoueHMMa MoMOoLW, 3a HacTosawmte un OHbaewmrte
cTyaeHTM B LleHTbpa no nHdopMaTuka M TEXHUYECKM HayKu, Tbl KAaTO BCUYUKM
HMe 3HaeM, 4ye GONWMHCTBOTO OT MHMOpPMauMaTa OTHacsAWwa ce A0 HOBUTE WU
MOAEPHWN TEXHOJIOTUM € Ha aHITINIACKN e3UK.

Ha Bcsika cneaBawa cbupka 6e npeacraBsHa M KOMeHTUpaHa paboTata Ha
CTyA€eHTUTE 4O MOMEHTa. Te npeacrtaBdaxa CbLWHOCTTAa Ha TeMaTu4dHaTa obnact B
KOSITO ca M3bpanu Aa paboTaT M obsicHsiBaxa Kak 6uMxa MornvM ga usnonssar
HOBUTE CM 3HaHUA B 6baellaTta cv paboTa, KakTo M roBopexa 3a MoSIOXUTENTHUTE
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CTpaHu Ha paboTtata No To3u NpoekT. ToBa MMawe cunHo oboratasaly edekT 3a
BCMYKM Y4YaCTHMUM, Tbh KaTo Te obcbxkaaxa cBO6OAHO M C eHTyCnasbM CBOUTE
HOBM 3HaHWS M BMXKAAHMSA, Ka3Baxa KbAe MoraT ga ce HamepsT nobpu yeb
pecypcum un  paswupsiBaxa obxBaTta Ha 3HaHMA Ha Apyrute ydacTHuuu. B
OEeNCTBUTENHOCT, NoJsly4aBaHETO Ha 3HaHUA OT camuTe Konern 6e aBTEHTUYHO U
WCTUHCKO, M Aaje Bb3MOXHOCT Ha BCEKM YYaCTHMK Aa Ce U3SBM KaTo Mo TO3Mn
HauMH f[a ce 4yBCTBa BaxeH B rpynata. Tyk ce Habnwopasawe eaHo
npuMNoKpMBaHe Ha MHGOpMaumMsaTa NpefoCcTaBeHa OT OTAENHUTE CTYAEHTU, KOETOo
3acmnm dakta 3a HalMuYMeTO Ha MexAyrnpeaMeTHM BPb3KM U BCUYKO TOBA
npaselle MaTepuana Aa usrnexaa no-mMasko TeopeTUUeH.

Monsata ot paboTaTa MO TO3M Ha4MH e, Ye Ce U3MNon3Ba NO MakCUManNeH Ha4uH
HannuneTo B VIHTEepHeT Ha OrpoOMHO KOMMYECTBO MaTepuann No KOUTO Aa ce
pabotn. Ton e ocobeHo noaxopsaw, 3a TMn pabota u obydyeHne HaCOUYEHU KbM
cammsa CTyaeHT. TyK CTyAeHTUTe MoraT Aa TbpCAT WM HamumpaT pelleHue Ha
3ajadva, KOATO cCaMu ca CuM MNOoCTaBuAW, unu ca m3bpanu ga paboTaT, Aa pewart
npobnem cnep KoHcynTaums C npenogasatens u ap. Tol gaBa Bb3MOXHOCT Ha
CTyAEeHTUTE ga cu oB6MeHsAT MHpopMaums No aCMHXPOHEH HauyuMH 6e3 3HayveHue
Ha TAXHOTO MecTonosoxeHwe [6].

CTyAeHTUTE MOoKas3BaT CK/IOHHOCT fAa ca Mo OTKPUTW, KOHCTPYKTUBHW, [Aa
CbTPyAHMYAT MOMEXAY CU U Aa Ca MOo-0TroBOPHWU npes cebe cu, KakTo U npea
ApyruTe cu Koneru, v npea npenogasaTens. TyK Te3u CTYAEHTU, KOUTO ca Mo-
TUXM W 3aTBOPEHW OBUKHOBEHHO MNPOSABABAT rofisMa aKTUBHOCT MpW OHNaWH
OWCKYyCMMUTE BbTpe B rpynata M Mexay OTAENHUTe rpynu. Bcuukm ca MHOro
AeHU Tbi KaTo T€ U3MbJ/IHABAT PasfIMUHN POSIK, KAaTO HanpuMep Ha: aBTopu Ha
[OKYMEHT, KOOOPAMHATOPU, Ha Xopa 3aJaBally UM oTroBapALLIM Ha BbMPOCK, Ha
oueHUTENU U Ap.

Ha nocnepHata c6bupka no npoekTa Bcsika rpyna npeactasu o6emMa oT paboTa,
KOMTO e m3Bbpwuna. CTyAeHTUTE CbLIO Taka CMoAensT Kak ca pasnpeaenvnm
3aaunTe M OTrOBOPHOCTUTE BbLTPE B camaTta rpyna, AEMOHCTpUpaT pe3ynaTaTuTe
OT cBOsATa paboTa KakToO M CU AaBaT MHEHWETO M Mpernopbkute 3a 6baeLlo
NpoAb/XeHWe Ha paboTaTa crea NpuUKItoYBaHE Ha MpoeKTa.

Pe3ynTtaty OT npoy4yBaHeTo

e CTyAeHTUTe 4yBCTBaT, Ye Ca Hayyuau onpeneneHo nosBeye B CPaBHEHWE C
KOHBEHLUMNOHANHUTE KYPCOBE CbC CblyaTa NPOABL/IKUTENHOCT;

e CTyAeHTUTe 3HaAT KOW acnekTn Ha ceosaTa paborta 6uxa mornu ga nonobpsT B
cnydan, ye pewart Aa g NpoabaxXarT;

e CTyfAeHTUTE M3MbAHABAT MOCTaBeHUTE UM 3a4ayn C yAOBOJSICTBME U U3NUTBAT
yAOBNeTBOpeHue oT ceosATa paboTa;

e CTyaeHTUTe 3HaaT B kKou obnactum we Morat Aa npwunaraT 3HaHUATa U
yMeHusaTa, KOUTO ca NoAyyYunu;

[14]



e BCMYKM CTYAEHTU €AMHOAYLWHO OTYMUTAT NonsuTe oT pabotata c WHTepHerT,
KaTo B CbLIOTO BpeMe XenasaT [a MMaT MoBeye npaBa W Bb3MOXHOCTM [Ja
M3NbJIHSBAT CBOUTE WMAEWU, 3@ KOETO Ce HyXAasaT M OT MNo-A06p0 TEXHUYECKO
noanomaraHe;

e HAKOW CTYAEHTU WU3ABSBAT XefaHue pAa npucbCTBaT WAM  nosyyasat
MHdOopMaums 3a AOMBIHUTENHU KYPCOBE UM MPOEKTU OT CbLUMUS TUM.

UsBoam Ha npenopaBaTenurte
e CTyaeHTUTe OTAEeNsAT MHOro roasiMo BpeMe 3a paboTta no NpoeKkTa;

e CTyaeHTuTe pelwasaT pasfinyHu npo6nemu, npeaMMHo
TEXHUYECKMU,CaMu;

* HsKOM CTyAeHTM OTnafaaT OlWe B CaMOTO Hayano, HO MOCTOSHHO ce
nHdopMMpaT 3a Nporpeca u pabotaTta Ha KoJieruTe cu;

e CTydeHTUTe ydyacTBaT B AMCKYCUM C KOJIErM OT ApPYruTe rpynu M no-
ronsiMa 4acT OT TAX yCnsiBaT Aa ynpaBfsiBaT M pasnpeaensat paboTtata cu
BbTPE B CaMus MajbK €KUM Bb3 OCHOBA Ha WMHAMBUAYASIHUTE CN YMEHUS
N 3HaHuS;

* PaboTaTa MnMo npoekTa OTHEMA Ha CTYAEHTUTE MHOro MoBe4Yye BpeMe
OTKOJIKOTO MpPWU KOHBEHLMOHANHUTE KypCOBe, KaTo TOBa BaXu M 3a
npenofasaTtens, U U3MCKBA NoBeye KOMYHUKaUUS;

e To3M HauMH Ha paboTa BoAM A0 A06PU MEXAYIUUYHOCTHN OTHOLLEHUSA CbC
CTyAeHTuTE.

e [penopaBatenute TpsibBa Aa npuTexasBaT pasHoobpasue OT yMeHus, 3a
[la MoraT Aa pbKOBOAAT rpynarta KbM onpeaefieHaTa uen, Aa HacbpyasaT
CTYAEHTUTE, Aa MoraT Aa BM3yanuMsupaT pe3yTaTuTe OT MpoLecuTe Ha
pellaBaHe Ha npobneMu OT BCAKAKBLB BWA W A3 MO3HABAT OCHOBHUTE
MeAMHWN TEXHOMOMMM OT reAHa To4Yka Ha noTpebuTens.

BbbvaeweTro Ha ESP

Hukora npean HeobxoammocTtta oT ESP He e 6buna TtonkoBa ronsma. bposat Ha
xopaTa, KOUTO M3MNOoN3BaT aHIMMMACKN e3nK B paboTaTta, xobuTaTa M KaTo 4acTt oT
exeAHEeBHUA CU XWMBOT NOCTOAHHO HapacTea. KpaiHaTa uen Ha obyvyeHneTo no
ESP e He caMO M He TonkoBa Aa MNpeasioXku 3HaHUs, a Aa pa3Bue yMeHusa 3a
CaMOCTOATENIHO Y4YeHe, 3a y4yeHe Mpes3 Lensa XUBOT M MbBKaBO npuiaraHe Ha
onuTa B peanHu cuTyauum Ha paboTHOTO MSACTO.
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bCY / ESP © 2009
AucumnnnHa: lNporpammupane, Moayn: Yuku
ABtopu: letsa AumutpoBa n Masi boweBa

NMporpaMmupaHe / YUKu

Mporpamm

B AHewHoO BpeMe KOMMIOTPUTE Ca B CbCTOSIHME Aa U3MbJIHABAT MHOMO PasfivyHK
3ajayn, OT npocCcTu mMaTeMaTnyeckmn onepaumMn A0 CNOXHU  aHUMUPaHU
cuMynaumn. Ho KOMNIOTBbPBT HE Cb3AaBa Te3M 3a4auyun cam, Te ca npeacTaBeHu
cnepn cepuvs oT NpeaBapuUTesIHO 3343AEHU MHCTPYKUMKW, KOUTO OTFrOBapsT Ha ToBa
KOeTo Hue Hapuyame nporpama.
KoMnoTbpbT He pasnofnara C AOCTaTb4yHO M306peTaTenHoCT, 3a Aa U3Nb/HSABA
3ajayun, 3a KOMTO ToM He e 6un nporpamMmpaH, Taka 4e MOXe caMo Aa cneasa
WHCTPYKLUMUTE Ha nporpaMu, 3a KoOuTo € 6un nporpamupaH Aa W3NbJHSABa.
OHe3sun, oTroBapsLM 3a reHepMpaHe Ha nNporpaMmu, 3a ga MoraT KOMMTpuTe Aa
M3nb/iHABa HOBWU 3a4ayn Ca W3BECTHM KaTo MNporpamMmnctn wunam KoampoBauyu
(coders), KouTO 3a Tasu uen U3Non3saT NporpaMeH e3uk.

MporpamMHu e3num

E3nk 3a nporpammpaHe e Habop OT WHCTPYKUMM U peavua JIEKCUKAHU
KOHBEHLUUN crneumanHo MpoeKTMPaHU Aa HapeasT Ha KOMMKTPUTE, KakKBO JAa
npaBsT.

Korato ce mn3bupa e3nk 3a nporpammpaHe 3a Cb3aBaHETO Ha MPOEKT, MHOro
pasnuyHu cbobpaxeHmsa moraT ga 6baat B3eTu B npeasua. MNMupeo, Tpsabea aa ce
pEeLIM KAaKBO € M3BECTHO KaTO HMBOTO Ha MporpamMHus e3uk. HMBOTO onpeaens
KOSIKO 621130 A0 XapAyepa e nporpaMHust esuk. B e3numTte Ha no-HUCKO HUBO,
WHCTPYKLUMUTE Ca HanMcaHn MUCIENKM NPSKO 3a B3auMOAENCTBME C xapayepa, a
Te3n Ha "BMCOKO HMBO" ce NULWaT Ha eaAnH No-abCcTpakTeH UMM NAEeH Koa.

KaTo usino, koga Ha BUCOKO HMBO € MO-NopTaTUBEH, TOBa O3Ha4daBa, Ye MoXe Aa
paboTn C noBevye pasIMYHU MalMHKM C No-Maabk 6poit mMoandukaumu, LOKaTo
€3WKbT Ha HUCKO HMBO e orpaHuM4yeH OT crneuudukaTa Ha xapayepa, 3a KOWTO e
6un HanuncaH. HesaBMcMMO OT TOBa, MPeAMMCTBOTO Ha HUCKOTO HMBO Ha Koaa e,
ye Ton 06bMkKHOBEHO e No-6bp3. ToBa ce AbKM ce Ha daKTa, Ye TON HaucTuHa e
HanucaH, KaTo Ce NoN3BaT Bb3MOXHOCTUTE Ha onpeaesneHa MaluHa.

Mo-BNCOKO MM MO-HWCKO HUBO Ha MNporpamupaHeTo ce usbupa 3a onpeanesneH
MpoOEeKT B 3aBUCUMMOCT OT BMAa Ha MporpaMarta, KOosiTo ce cb3aaBa. Hanpumep,
KoraTo QAafeH XapayepeH pnpanBep € pa3paboTeH 3a egHa onepaunoHHa
cucTemMa, O4YeBMAHO Ce M3MON3Ba MHOMO HUCKO HMBO 3a nporpamupaHe. [lokaTto
npu roneMmTe NpuUIOXeHUs OBMKHOBEHO Ce M3MoJs3Ba MO-BUCOKO HWBO, WM
KOMBMHaUMS OT KPUTUYHM 4YacTM HamMCaHW Ha €3UUM Ha HUCKO HMBO U ApYyrM
KOWUTO Ca Ha NO-BUCOKO HUBO.
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MMa e3mum KOUTO ca SCHO MpUeMaHu 3a HUCKO HMBO, kaTo Acembnep, 4muTo
WHCTPYKLMKM Ca HacTpOeHM 3a ajanTMpaHe KbM BCEKM MalUMHEH KOZA 3a KOWTO ca
Cb34afleHN, a ApPYrM €3Mum C HaciedeHo BMCOKO HMBO, KaTto Java, KOWTO e
npoekTMpaH aa 6bae Hanb/IHO CbMOCTOSTENEH OT niatopMaTa BbpXy KOATO e
pabotn. EankeT C++ e B cpegHa no3uums, Tb KaTo MOXe Aa B3auMMOoAencTea
OVPEKTHO C xapayepa noytn 6e3 HMKaKBM OrpaHMYEeHUs U MOXE Cblo Aa
abcTpakTBa NoO-HUCKUTE HMBaA U Aa paboTm KaTo eamH OT HAaN-MOLHUTE e3MLUM Ha
BMCOKO HUBO.

3awo C + +?
C + + uMa onpeneneHn XapakKTeEpPUCTUMKM HaA APYrn nporpamMmHu esvum. Hamn-
3abenexuTenHnTe oT TaX ca:

O6eKTHO-OpPMEHTUPAHO NporpaMmupaHe

Bb3MOXHOCTTa fa Ce OpuMeHTUpa MNporpamMmMpaHeTo KbM 06eKTM M03BOJIsSIBA Ha
nporpamMmcTta ga npoekTupa MpUIIoKEHUs OT rfeaHa Touyka MO-CKOpPO Ha
KOMyHMKauMsaTa  Mexay  ob6ekTuTe,  OTKOMKOTO Ha  CTpyKTypupaHaTa
nocrefoBaTeNIHOCT Ha koga. B ponbnHeHWe TOW MoO3BoOSIsSIBA MO-rofisiMa
Bb3MOXHa ynoTpeba Ha KoZa Mo JIOrMYeCckr U NMpoAYKTUBEH HaUMH.

NMpeHocumocT

MpakTuyeckn Bne Moxe ga komnunaumparte cbwmsa C++ KOA Ha MOYTU BCEKU TUN
KOMMIOTHP M OonepaumoHHa cuctema, 6e3 ga npasute HMKaKBM nNpoMeHun. C ++ e
Hal-M3NON3BaHUA U NPEHOCUM MpOrpaMeH e3nK B CBeTa.

KpaTtkocT

KoabT HanncaH Ha C ++4 e MHOro KpaTbK B CpaBHEHWE C OCTaHanuTe e3numn, Tbin
KaToO M3MOJI3BAaHETO Ha CneumanHu 3Hauu e NpeanoymMTaHo npes Ka4yoBu AyMu,
CnecTsiBaikn HSAKOW yCcunus 3a nporpaMmcta (M yabsikaBa XMBOTa Ha HawuTe
Knasmatypu!).

MoaysiHO nporpamMupaHe

Tanoto Ha npunoxeHueto B C ++ MOXe Aa Ce U3rpaanm OT HAKOJIKO COpC KOoj
dannose, KOMTO Ca KOMMUIMPAHU NOOTAENHO M Crej TOBa Cca CBbp3aHW 3aefHo.
ToBa cnecTtaBa BpeMe, Tbil KaTo He e HeobxoAMMO Ja ce npekoMnunaupa
HaMmb/IHO MPWIOXKEHMETO MPU M3BbPLIBAHE HA €AWHWYHa MpoOMsAHAa, a CcaMo
darina KonNTo cbabpxa. B gonbaHeHWe, Ta3m xapakTepucTuka AaBa Bb3MOXHOCT
3a cBbp3BaHe Ha C ++ Koja C KoA, Npou3BefeH B APYrn e3uun, KaTto HanpuMep
Acembnep nnm C.

C CbBMecTUMOCT

C++ e obpaTHO cbBMecTMM C e3nka C. Bcekun koa HanucaH Ha C MOXe necHo aa
6baat BkatoveH B C++ nporpama, 6e3 ga ce npaBsT HAKAKBU MPOMEHW.
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CkopocTt

MonyyeHnat koa Ha C + + KoMOunaumsa e MHoro edekTuBeH, nopaau
WCTUHCKaTa CUM ABOMCTBEHOCT KaToO e€3MK Ha BMCOKO U HUCKO HUBO M HaManeHus
pa3Mep Ha caMus e3uK.

Programs

Nowadays computers are able to perform many different tasks, from simple
mathematical operations to sophisticated animated simulations. But the
computer does not create these tasks by itself, these are performed following a
series of predefined instructions that conform what we call a program.

A computer does not have enough creativity to make tasks which it has not
been programmed for, so it can only follow the instructions of programs which
it has been programmed to run. Those in charge of generating programs so
that the computers may perform new tasks are known as programmers or
coders, who for that purpose use a programming language.

Programming languages
A programming language is a set of instructions and a series of lexical
conventions specifically designed to order computers what to do.

When choosing a programming language to make a project, many different
considerations can be taken. First, one must decide what is known as the /evel
of the programming language. The level determines how near to the hardware
the programming language is. In the lower level languages, instructions are
written thinking directly on interfacing with hardware, while in "high level" ones
a more abstract or conceptual code is written.

Generally, high level code is more portable, that means it can work in more
different machines with a smaller number of modifications, whereas a low level
language is limited by the peculiarides of the hardware which it was written for.
Nevertheless, the advantage of low level code is that it is usually faster due to
the fact that it is indeed written taking advantage of the possibilities of a
specific machine.

A higher or lower level of programming is to be chosen for a specific project
depending on the type of program that is being developed. For example, when
a hardware driver is developed for an operating system obviously a very low
level is used for programming. While when big applications are developed
usually a higher level is chosen, or a combination of critic parts written in low
level languages and others in higher ones.

Although there are languages that are clearly thought to be low level, like
Assembly, whose instruction sets are adapted to each machine the code is
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made for, and other languages are inherently high level, like the Java, that is
designed to be totally independent of the platform where it is going to run. The
C++ language is in a middle position, since it can interact directly with the
hardware almost with no limitations, and can as well abstract lower layers and
work like one of the most powerful high level languages.

Why C++?
C++ has certain characteristics over other programming languages. The most
remarkable ones are:

Object-oriented programming
The possibility to orientate programming to objects allows the
programmer to design applications from a point of view more like a
communication between objects rather than on a structured sequence
of code. In addition, it allows a greater reusability of code in a more
logical and productive way.

Portability
You can practically compile the same C++ code in almost any type of
computer and operating system without making any changes. C++ is
the most used and ported programming language in the world.

Brevity
Code written in C++ is very short in comparison with other languages,
since the use of special characters is preferred to key words, saving
some effort to the programmer (and prolonging the life of our
keyboards!).

Modular programming
An application's body in C++ can be made up of several source code
files that are compiled separately and then linked together. Saving time
since it is not necessary to recompile the complete application when
making a single change but only the file that contains it. In addition,
this characteristic allows to link C++ code with code produced in other
languages, such as Assembler or C.

C Compatibility
C++ is backwards compatible with the C language. Any code written in
C can easily be included in a C++ program without making any change.

Speed
The resulting code from a C++ compilation is very efficient, due indeed
to its duality as high-level and low-level language and to the reduced
size of the language itself.
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Basics of C++ :

During the 60s, while computers were still in an early stage of development,
many new programming languages appeared. Among them, ALGOL 60, was
developed as an alternative to FORTRAN but taking from it some concepts of
structured programming which would later inspire most procedural languages,
such as CPL and its succesors (like C++). ALGOL 68 also directly influenced the
development of data types in C. Nevertheless ALGOL was an non-specific
language and its abstraction made it impractical to solve most commercial
tasks. In 1963 the CPL (Combined Programming Language) appeared with the
idea of being more specific for concrete programming tasks of that time than
ALGOL or FORTRAN. Nevertheless this same specificity made it a big language
and, therefore, difficult to learn and implement. In 1967, Martin Richards
developed the BCPL (Basic Combined Programming Language), that signified a
simplification of CPL but kept most important features the language offered.
Although it too was an abstract and somewhat large language. In 1970, Ken
Thompson, immersed in the development of UNIX at Bell Labs, created the B
language. It was a port of BCPL for a specific machine and system (DEC PDP-7
and UNIX), and was adapted to his particular taste and necessities. The final
result was an even greater simplification of CPL, although dependent on the
system. It had great limitations, like it did not compile to executable code but
threaded-code, which generates slower code in execution, and therefore was
inadequate for the development of an operating system. Therefore, from 1971,
Dennis Ritchie, from the Bell Labs team, began the development of a B
compiler which, among other things, was able to generate executable code
directly. This "New B", finally called C, introduced in addition, some other new
concepts to the language like data types (char). In 1973, Dennis Ritchie, had
developed the basis of C. The inclusion of types, its handling, as well as the
improvement of arrays and pointers, along with the later demonstrated capacity
of portability without becoming a high-level language, contributed to the
expansion of the C language. It was established with the book "The C
Programming Language" by Brian Kernighan and Dennis Ritchie, known as the
White Book, and that served as de facto standard until the publication of formal
ANSI standard (ANSI X3J11 committee) in 1989. In 1980, Bjarne Stroustrup,
from Bell labs, began the development of the C++ language, that would receive
formally this name at the end of 1983, when its first manual was going to be
published. In October 1985, the first commercial release of the language
appeared as well as the first edition of the book "The C++ Programming
Language" by Bjarne Stroustrup. During the 80s, the C++ language was being
refined until it became a language with its own personality. All that with very
few losses of compatibility with the code with C, and without resigning to its
most important characteristics. In fact, the ANSI standard for the C language
published in 1989 took good part of the contributions of C++ to structured
programming. From 1990 on, ANSI committee X3J16 began the development of
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a specific standard for C++. In the period elapsed until the publication of the
standard in 1998, C++ lived a great expansion in its use and today is the
preferred language to develop professional applications on all platforms. C++
has been evolving, and a new version of the standard, c++09, is being
developed to be published before the end of 2009, with several new features.
C++ Language Tutorial Published by Juan Soulie Last update on Jan 11, 2009
at 9:44am UTC These tutorials explain the C++ language from its basics up to
the newest features of ANSI-C++, including basic concepts such as arrays or
classes and advanced concepts such as polymorphism or templates. The tutorial
is oriented in a practical way, with working example programs in all sections to
start practicing each lesson right away.

Structure of a program
MpumepHa nporpama "3gpasen ceat!" / "Hello World!" Ha e3nka C++

#include <iostream.h>
using namespace std;

int main()

{

cout << "Hello World!" << endl;
return 0O;

b
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Variables

In order to use a variable in C++, we must first declare it specifying which data
type we want it to be.The syntax to declare a new variable is to write the
specifier of the desired data type (like int, bool, float...) followed by a valid
variable identifier.

For example:
int A;
float mynumber;

If you are going to declare more than one variable of the same type, you can
declare all of them in a single statement by separating their identifiers with
commas.

For example:
inta, b, c;

This declares three variables (a, b and c ), all of them of type int , and has
exactly the same meaning as:

int a; intb; int c;

For example, if we want to declare an int variable called a initialized with a
value of 0 at the moment in which it is declared, we could write:

inta =0;

The other way to initialize variables, known as constructor initialization, is done
by enclosing the initial value between parentheses:
type identifier (initial_value) ;

int a (0);

Strings

Variables that can store non-numerical values that are longer than one single
character are known as strings.

Both initialization formats are valid with strings:

string mystring = "This is a string" ;

string mystring ( "This is a string" ) ;
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MpoMmeHnnen
3a ga mnsnonseame npomeHnmea B C++4, TpabBa nbpBO Aa A AeKnapupame KaTo
yKaXKeM Tuna AaHHW, KOUTO McKkame Ta Aa Nonssa.

Hanpumep:

int A;

float mynumber;

AKO Jeknapupaw nose4ye OT €4Ha MPOMEHAMBA OT CbWMSA TWUM, MOXeW aa
AeKnapupalwl BCsKa OT TAX B €AMHHO W3/10XEeHWEe 4pe3 OTAENSHETO U OT
naeHTndukaTopu cbC 3anetan. Hanpumep:

int a, b, c;

Tosa geknapwpat Tpu npomeHnmeu (a, b, ¢), Bcaka OT Tax € oT Tun int, n uma
TOYHO CbLLOTO 3HAaYEeHMe KaKTo :

int a; int b; int c;

Hanpumep, ako wuckame pa pgeknapupame int npomeHnuBa 03HayeHa CbC
cToriHocT " 0 " B MOMEHTa B KOWTO e AeknapupaHa, buxme Mornu ga Hanuvem:

inta =0;

OpyrvaT HayMH 3a o3HayaBaHe Ha MPOMEHJ/IMBM, MO3HAT KaKTO KOHCTPYKTOP 3a
O3HayaBaHe, Ce M3BbpLIBA OT HaMmMpalwaTa Ce MbpBOHa4yasHa CTOMHOCT Mexay
ckobute ( ()) :

int a (0);

HuzsosBe

[MpoMeHNMBM, KOUTO MOraT Aa Ce CbXpaHABaAT M3BbH YUCIEHMU CTOVIHOCTM, no-
AbJIrTN OT XapaKTepHOTO U3BECTHN KaTo HN3O0BE.
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Data Types
Fundamental Data Types :

int - integer ;

char - character or small integer;

double - real number, double precision floating point number;

bool - Boolean value. She can take one of two values: true or false;
float - real number, great number of valueless

Integer have two types - long and short.
The integers types can will be " with " or " without " symbol.

TvnoBe AaHHMK
dOyHAaMeHTaNnHN TUNOBE AAHHU:

Int ( integer )- uenouncneH TMN AaHHW;

Char (character) - npeacrtaBsHe Ha €OUMHWYHW CUMUBONM UM Masiku
uenu yncna;

Double -peanHu uncna, ¢ pukcMpaHa unm nnaBalla 3aneTas;

Bool (boolean) - 6yneBa cToMHOCT. TS MOXe Aa uMMa edHa OT ABe
CTOMHOCTW: UCTMHA WK NbXKa |

Float - peanHO UnCI0, MHOXECTBO OT CTOMHOCTY.

Integer nma aBa TMna - long u short.
Llenute Tnnose Morat aa 6baat "cbe " mnm " 6e3 "3Hak (signed/unsigned).

Constants
Constants are expressions with a fixed value.

Literal constants can be divided in Integer Numerals, Floating-Point
Numerals, Characters, Strings and Boolean Values.

Defined constants (#define)

Declared constants (const)

KoHcTaHTH
KoHCcTaHTuTe ca napasm ¢ pukcmpaHa CTOMHOCT.

BykBanHWUTE KOHCTaHTM MoraT Aa 6baaT pasgeneHu B Integer Numerals
(uenn 4ucna), Floating-Point Numerals (4ucna ¢ nnasawa 3anetas),
Characters (cumBonu) , Strings (HusoBe) and Boolean Values (6ynesu
CTOMHOCTH).

OnpeaeneHun koHcTaHTh (#define)
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* [leknapupaHu KOHCTaHTh (const)
Operators
Operators in C++ are mostly made of signs that are not part of the alphabet
but are available in all keyboards.

Assignment (=)
The assignment operator assigns a value to a variable.

a=>5;

The most important rule when assigning is the right-to-left rule: The
assignment operation always takes place from right to left, and never the other
way:

A = B;

This statement assigns to variable a (the Ivalue) the value contained in variable
b (the rvalue).

«  Arithmetic operators ( +, -, *, /, % )

« Compound assignment (+=, -=, *=, /=, %=, >>=, <<=, &=, ~=, |=)
* Increase and decrease (++, --)
« Relational and equality operators ( ==, !=, >, <, >=, <=)

* Logical operators (!, &&, || )

» Conditional operator ( ? )

+ Comma operator (, )

» Bitwise Operators ( &, |, , ~, <<, >>)
»  Explicit type casting operator

e sizeof()

Onepatopu

Onepatopute B C++ ca Hali-Be4ye narpajeHun OT 3HauM, KOUTO He ca 4acT oT
asbykaTta, HO ca AOCTbMHM Ha BCUYKWN KaBuaTypu.

*TMpucsosiBaHe (=)

MocpeacTtsom onepaTopa NpPMCBOsIBaHE ce 3ajaBa CTOMHOCT Ha NMPOMEHNMBaA.
a=>5;

Hali-BakHOTO npaBuio, NpU 3a4aBaHETO € MpaBWIOTO OTASCHO-HaNsBO

3a/laBalllaTa onepaunss BUHArM ce W3BbpLIBA OTASICHO HaNsBO, WU MKOra no
06paTHUS HaunH:
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A = b;

ToBa TBbpAEeHMe 3agaBa Ha TnpomeHnuMBata a (Ha Ivalue) crTonHocTTa,
cbAbpXawm ce B npoMeHnmBo 6 (Ha rvalue).

ApuUTMETMYHM onepaTopw (+, -, *, /,%)

e CobcTaBHO 3agaHue (+ =, -=, *=, /=% =,>> =, <<=, & =, N =, | =)
* YBenu4yeHuwe un HamaneHue (+ +, -)
* PenauvoHHM K onepaTopu 3a paBeHcTBo (==, =,>, <,> =, <=)

*  Jlornueckn onepatopu (!, & &, | |)

* YcnosHo onepaTtop (?)

* OnepaTtop 3aneTtaika (,)

e [iByBaneHTeHu onepatopu (&, |, N, ~, <<,>>)
e KoHBepTupal, onepaTtop

e Sizeof ()

Object Oriented Programming
Object-oriented programming (OOP) is a programming paradigm that uses
"objects" and their interactions to design applications and computer programs.

O6eKTHO OpMeHTUPaHOo NporpamMmpaHe

O6ekTHO-OpueHTUpaHoTo nporpammpaHe (OOI) e napagMrMa B KOMMOKTbLPHOTO
nporpammpaHe, nNpu KOATO efHa NporpaMHa cucrtema ce moaenupa kato Habop
OoT 06eKTn, KOUTO B3aMMoAencTBaT NoMexay cu.

Templates
Classes or functions parameterized by a seet of types, values, or templates.

La6noHun
Knacose nnun yHKUuM, napameTpusnpaHm 4ypes Habop oT TMNoBe, CTOMHOCTU U
wabnoHu.

Type Casting
Converting an expression of a given type into another type is known as type-
casting .

We have already seen some ways to type cast:
« implicit conversion
« explicit conversion
+ dynamic_cast
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» static_cast

. reinterpret_cast
. const_cast

* typeid

KoHBepTupaHe
Mpeobpa3yBaHe Ha u3pas oT onpeaeneH Tun (AaHHW) B APYr TUM € N3BecTeH
KaTo type casting).

Hue Beue HabnogaBaMe HSAKOMKO oMnepaLmy 3a KOHBEPTUPAHE:
* HesBHO npeobpasyBaHe, No nogpasbupaHe;
* onpeneneHo npeobpasyBaHe;
* aKTWBHO, AMHAaMUYHO NpeobpasoBaHue;
* HenoABWXXHO, MacMBHO Npeobpa3oBaHue;
® HecTaHAapTHO npeobpasoBaHue;

® KOHCTaHTHO npeobpasoBaHue;
typeid Bpblua nceBaoHMM Ha obekTa typeinfo

OYyHKUUM

®dyHkuma Ha C++ e HauvH Ja ce pasaenat 6/10KoBeTe KoA Ha uyactu. Te
NpeaocTaBaT Ha NporpamMMcTa HauuMH Aa pasAenu nporpaMaTa Ccu Taka, ye Aa He
TpsibBa HenpekbCcHaTO Aa Ce NuIle eauMH M CblM KOoA, a MpoCTO Aa W3BUKA
dyHKUMATA. Ypes PyHKLUMUTE KOAA Ce MOAAbPXKA MaNbK, YNCT U PYHKLIMOHANEH.

Bcska dyHKUMs wumMa TpU  4acTM  — NpoTOTUN  (HEe3aAb/DKUTENEH, HO
npenopbyMTeNieH), 3arnaBHa 4acT U TSno.

MpoToTUN®BT - YKa3Ba Ha KOMNMIaTopa, ye onpeaeneHa dyHKUUS CblLIeCTBYBa,
HO TANOTO Ha GYyHKUMUATA e HAKbAe Apyraae. Moxe n ga He NuLeTe NpoToTum,
KaTo C/oXMTe 3arfaBHaTa 4YacT W TAN0TO Haad BCUYKM  U3BUKBAHWUS  Ha
dyHKUMATA, HO B HSIKOM C/lydau TOBa € HeBb3MOXHO. OcCBeH TOBa, MpoToTUNa
nomMara 3a M34YMCTBAHETO M pa3buMpaeMoCTTa Ha Koaa, KOETO € W rfaBHaTa uen
Ha DYHKUMUTE. MPOTOTUMBT MMa CIEAHUS CUHTAKCUC:

<BpbUaH TUN> <ume> (Tun napameTbpl, Tun napameTsp2,...);

BpblWaHnsa TN Moxe pna 6bae BCEKM TUM NpPoOMeHnIMBa. AKO He uckaTe
dyHKUMATA A3 BpblA TUM, TO B MONETO <BpbllaH TMN> TpsA6Ba Aa HanuiieTe
void. MMeTo Ha dyHKUMATa TpsibBa Aa 6bae CbCTaBEHO OT CUMBOJINTE A-Z, a-z,
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0-9 U _ (AonHa 4yepTa), KaTto He Moxe fAda 3anoysa c uudpa. Mmeto Tpsibsa
YMCTO M SICHO Aa 065CHABa KakBo npasu dyHKUMATA, TO He Tpsbea Aa 6bae HUTO
npekaseHo AbAro, HUTO NpeKaneHo Kbco. Pas3bupa ce, Bue usbuparte MMeTO,
Taka ye dyHKUMATa BU MOXe Aa ce Ka3Ba U F (). lNocnegHaTa 4acT oT npoToTuna
e onncaHune Ha napameTpute. ToBa € CMUCBbK CbC CTOMHOCTM, KOUTO Ce npegasaTt
Ha ¢dyHKkumnaTa. Te moraT ga 6baaTt KONKOTO MnoOucKate, WM Moxe un3o6uwo
dyHKUMATA Aa He nNpueMa napameTpu. AKO He uckaTe Aa npegasaTe CTOMHOCTM
Ha dyHKUMATa, ToraBa OCTaBeTe MSICTOTO Mexay ckobwuTe npasHO WM NpocTo
HanuweTe B TAX void. AKO (PyHKUMSATa nNpveMa rno.Beye oT eAuMH NnapameTbp, TO
TpsibBa Aa rn pasgenuTe CbC 3aneTau.

ETO HAKONKO NpuMepa 3a NpoToTUNN:

double Square(double Number);
void ShowHelp(void);
double Area(double Width, double Height),;

3a Ja n3BMKATE HAKOSA OT Te3n CPYHKLI,MM, HanuuweTe HanpuMmep:

Square(5);
ShowHelp();
Area(5,10),

3arnaBHaTa 4yacT - ce Mnuwe HenocpeacTBEHO Npeaun TAN0TO Ha MyHKUMATA, 3a
Aa yKaxeTe Ha KomnunaTopa Kos dyHKUMS Le onuceaTe. 3arfiaBHaTa 4YacT uma
CbLLMA CMHTAKCUC KaTo NpoToTMna, Ho 6e3 ';' Hakpasa. Hanpumep:

double Area(double Width, double Height)

TAnoTto Ha (yHKUMATA - € TO3M KOJA, KOWTO BCBbLIHOCT Ce€ U3Mb/IHABA; TO €
ToBa, KoeTo npaBu dyHKUMATa. TA10TO 3ano4yBa C OTBOpeHa durypHa ckoba u
3aBbplUBa CbC 3aTBOpeHa durypHa ckoba ({ u }). Mexay Tax TpssbeBa nAa
HanuweTe kKoda Ha dyHkuusaATa. ETo Hanpumep peanusauusita Ha QyHKuUMaTa
Area.

double Area(double Width, double Height)

{
double Ar=Width*Height;

return Ar;

}
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Ype3 return yKasBaTe KakBO Bpbla @yHKUMSATa, B Caydyas nuueTo Ha
NpPaBObIbAHMK C pa3Mepu Width M Height. TOECT, ako HanuweTe B main WIN B
HAKOA Apyra yHKUMA crneaHoTo: cout<<Area(5,10)<<endl; Ha ekpaHa Lwwe ce
n3nuwe 50.

NMpuatencreo n HacnepsaBaHe

Mpusatenckn dyHKUUN

MpuaTtenckn ce HapuyaT GYHKUMUTE, KOUMTO He ca 4YneH-pyHKUMM Ha Kiac, HO
uMaT [ocTbn Ao HeroeBuTe private enemeHTn. Tlpuatenckn @yHKUuKM ce
M3non3eaT, Korato e HeobxoAMMO efHa (YHKUMS Aa uMa AOCTbn A0 private
yneHoBeTe Ha JABa WAM MOBeYye pasnuyHuM Knaca. [exknapauuaTta Ha
npusTenckata yHKUMSA MOXe Aa Ce Hammpa KakTo B yacTtrta public, Taka u B
yacTTa private n ce xapaktepusnpa c kno4yoBaTa AyMma friend, koaTo ce nocrass
B HayanoTo Ha Aeknapauusata. EoHa npusatencka ¢yHkumsa ce geduHupa kKaTto
0bMKkHOBeHa GYHKUMSA, KOSATO He e uneH Ha knac. Mima aBa Buaa npuaTencku
dyHKUUN:

1. HeszaBucuma npusitencka dyHkuma: Te3n PyHKUMM ce aeknapupaT BbB
BCEKWM OT K/lacoBeTe KaTo NpuATeNncku. Te He ca uneH-dyHKUMM Ha Knaca U
3aToBa Te HAMaT AOCTbM A0 efnieMeHTuTe My. [lopaan Tasu npuymHa e
HeobxoaAMMO nogaBaHeTO Ha 06eKT Nno $BEH HayMH KaTo MnapaMeTbp Ha
dpyHKUMATa (CbOTBETHO W3BMKBAHETO Le Cce WUW3BbplBa 4Ype3 MMETo Ha
PyHKUMATA U CMINCBK OT haKTUYECKN NapameTpu).

MNpumep: JeduHupame aBa knaca nNpeacTtabBnsiBaluM Mapku aBToMobunu c obuia
dyHKUMSA 3a onpeaensiHe Ha No-6bp3maT aBToMo6MN:

#include "stdafx.h"
#include "iostream.h"

// MNpeaBapuTtenHa gexknapayms
class bmw;
class porsche;

class bmw{

private:

unsigned maxspeed;

public:

// Mpustencka ¢yHkuns

friend int cmpspeed(bmw *, porsche *);
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bmw(char *, unsigned speed);
char *model,;

}

bmw::bmw(char *c, unsigned speed){
model = c¢;

maxspeed = speed;

}

class porsche{

private:

unsigned maxspeed;

public:

friend int cmpspeed(bmw *, porsche*);
porsche(char *, unsigned speed);
char *model;

}

porsche::porsche(char *c, unsigned speed){

model = c;
maxspeed = speed;
}

// deduHnynsa Ha npusaTesckata QyHKUMS

int cmpspeed(bmw *a, porsche *b){

// T uMa AOCTbI OT e/leMEHTUTE maxspeed Bbripeku ye Te ca private!
return (a->maxspeed - b->maxspeed);

}

void main(){

bmw *x6 = new bmw("X6 xDrive 35i", 239);
porsche *cayenne = new porsche("Cayenne S", 270);
if (cmpspeed(x6, cayenne) < 0){

cout << cayenne->model;

cout << " js faster!" << endl;

}

else{

if (cmpspeed(x6, cayenne) > 0){

cout << x6->model;

cout << " s faster!" << endl;

}

else{
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cout << x6->model;

cout << "and ";

cout << cayenne->model,;
cout << " are at equal speeds";

>}

2. YneH-dpyHKUMA Ha KNac KaTo npuUATeNncka 3a papyr knac: [pu
AeKnapupaHeTo Ha npuaTenckarta gyHkuus Tpssbsa aa ce npeumsupa KnacbT, Ha
KOMTO TS € uneH-PyHKLMA C MoMoLuTa Ha onepaTop 3a npuHagnexHoct ( :: ).

MNpumep: OTHOBO YC/OBMETO OT TFOPHUSAT MpPUMEpP, HO TO3U NbT (QyHKUMSTA
cmpspeed e uneH-dyHKUMSA Ha knaca bmw:

#include "stdafx.h"
#include "iostream.h"

class porsche;
class bmw{
private: unsigned maxspeed;
public:
bmw(char *, unsigned speed),
char *model;
// 3a BMW Beue cmpspeed e yneH-pyHKUmns
int cmpspeed(porsche *);

class porsche{
private: unsigned maxspeed;
public:
// VI3BukBame yHKUMSATa Kato rnpusiTesicka
friend int bmw::cmpspeed(porsche*);
porsche(char *, unsigned speed),; char *model;
»
bmw::bmw(char *c, unsigned speed){
model = c; maxspeed = speed;
}
// depuHuyns Ha camara yHKums
int bmw::cmpspeed(porsche *b){
return (maxspeed - b->maxspeed);
}
porsche::porsche(char *c, unsigned speed){
model = ¢c; maxspeed = speed;

}

void main(){
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bmw *x6 = new bmw("X6 xDrive 35i", 239);
porsche *cayenne = new porsche("Cayenne S", 270);
if (x6->cmpspeed(cayenne) < 0){

cout << cayenne->model;

cout << " js faster!" << endl;

} else{

if (x6->cmpspeed(cayenne) > 0){

cout << x6->model;

cout << " s faster!" << endl;

}else{

cout << x6->model;

cout << "and ";

cout << cayenne->model;

cout << " are at equal speeds";

F 7

3apava: [eduHunpanTe KacoBe YCNOpeoHWK, KBagpaT W MPaBObIb/AHUK W
HanuweTe uneH-pYHKUMW 3a W34YUCNABaAHE Ha NuuaTta M NepuMeTpuTe Ha

durypuTe.

Hanuuwerte: Mpuatencka 3a TpuTe knaca GyHKUUS, KOSTO OTrneyaTBa Ha eKpaHa
durypaTta C Hal-ronsaMo nvue 7 caMoTo nnue.
- YneH-pyHKUMSA Ha KNaca ycrnopegHuK, KOSATO e MNpusaTesncka 3a ApyruTe Aga
knaca v Bpblwa ymcnata 0, 1 nnn 2 B 3aBUCMMOCT OT TOBa KOs OoT durypute e ¢
Haln-ronam NepmMMeTsbp.

MonndpomMopdPunsbMm

B pamkuTe Ha egHa M cblwa obnact Ha AencTBMe He MoraTt gda ce obsassasar
NpOMEHNMBM C edHaKBM MMeHa, HO MoraT ha ce Jeknapupat e4HOUMEHHMU
dyHKUUN.

AKO B efHa u cbla nporpama Tpsbea ga ce geduHmpat OYHKUUKW, KOUTO AaBaTt
CXO4eH pe3ynTtaT, HanpuMmep: QYHKUMSA 3@ pa3MsHa Ha CTOMHOCTMTE Ha ABe
npoMeHnueuM oT Tun int, apyra ¢dyHKUMS 3a pasMsiHa Ha CTOMHOCTMTE Ha
npomeHnuem oT Tun char, Tpeta - 3a TvMn double u T.H., 6uxme Mornu Aa
O3Ha4uuM Te3n GYHKUMM CbOTBETHO C uMeHata swap_int, swap_char wu
swap_double. Mpn nogobHa cuTyaums Ha NporpamucTa ce Hanara ga u3Mucns
MHOXECTBO “XMTpPU” MMeHa Ha cBouTe (QYHKUMM, 3alOTO HaM-NOAXOAALLO0TO
BEpOSiITHO Beuye e 13nonssaHo. MNporpamMarta ce npeTpynsa C MMeHa Ha yHKUUK,
KOeTo Cb3faBa Heyaob6CTBO MpU M3MON3BAHETO MM.
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EsnkbT C++ AaBa Bb3MOXHOCT 3@ o6eauHsaBaHe Ha UMeHa Ha YHKLUMU, KOUTO
MMaT CXOAHO MpeaHasHayeHue.

MonnmopgmnzmbT (MHOrO GOPMKN) € CpeacTBO, NO3BOIABALLO €4HO U CbLo nMe
[a Ce CBbpXe C MHOXEeCTBO (YHKUMM C pas3nvyHn AeduHMUUKU, AelACTBalM B
efHa 1 cbla obnacrt.

Taka HanpuMmep B efHa nporpama MoraT Aa ce AeduHMpaT HAKONAKO rnobanHu
dyHKUMM C nMe swap:

void swap(int&, int&);
void swap(char&, char&);
void swap(double&, double&);

3a pa pasbepe KOMMMNATOPBT KOSI OT BCMUKM (YHKLUMM Swap e u3BMKaHa, Te
TpsibBa aa ce pasnuyasaT No TMnN u/wnn 6pon Ha dopManHUTE C1 NapameTpu.

MonnmMopgmnsbM - 13MNoN3BaHe Ha pasfiMuHM QYHKUUU, KOUTO UMAT €4HO U
CbLUO MME U Ca CBbP3aHu C pasfiMyeH TUn obekTu.

Mpn obpblieHne KbM HAKOS OT YHKUMUTE C eAHaKBU MMEHa, KOMMUNaTopbT
cpaBHaBa 6posa M Tuna Ha dakTundeckute napameTpu c 6posa M Tuna Ha
dpopManHuTe napamMeTpu BbB BCUYKN €4HOUMEHHU YHKLUU U U3MbIHSBA OHAa3u
OT TAX, NPU KOSATO € permcTpmpaHo CbOTBETCTBUE.

Bbnpocu u 3apaum:

1. TMocouete o6nacTMte Ha pencrBue Ha o06ekTUTe (KOHCTaHTH,
NpoMeHNnBU, PyHKLUM) B Nporpamara:

#include<iostream.h>
const LIMIT = 10000;
int numl1, num2;

void f1(int a, int& b),
void f2();

int main()

{
void f3();

3();

f2();
cout<<numl<<''<s<num2<<endl;

return 0;

}
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void f1(int x, double& y)
{

inta =10,

y =double(x)/a;

}

void f2()

{

int a=num1i;

double b=num?2;

fi(a, b);
cout<<a<<''<<b<<end!;
num2 = b;

}

void f3()

{

do

{

cout<<"num1=";cin>>numl;
cout<<"num2=";cin>>num2;

} while(num1>LIMIT || num2>LIMIT);
}

2. B papeHa nporpama ca peduvHMpaHuM QPYHKLMM CbC cnegHuTte
NpoTOTUNM:

double distance(double x, double y);
double distance(double x1, double y1, double x2, double y2);

Kosi OT TaX We ce n3nbiHu nNpu obpbLLEeHNETO:
d = distance(1.0, a),;

3. HanuwerTe nporpamMa, Ko4aTo AaBa Bb3MOXHOCT Ha I'IOTpE6MT€J'Iﬂ [a BbBeje 2,

3 wnn 4 peanHun Yncna v Hammpa n ns3Bexaa TaxHaTa cpegHa apuTMeTUYHa
CTOMHOCT. M3non3sante NoNMMoOphU3bLM.
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LLla6noHun

Knacose vau cdyHKUMM, NapaMeTpmusnpaHu ypes Habop OT TMNOBE, CTOMHOCTU U

wabnoHun.

LLlabnoHMTe nomaraT, KOorato MCKaMe JAa HamnuweM YyHMBepcanHa QyHKuus,

KOATO Aa MOXe Aa paﬁOTVI C BCSIKAKBM Tunose AaHHU. CUHTaKCUCHT € cregHus:

template <class <uMe-Ha-knaca>>;
<Aeknapaums Ha dyHKUMSA>

CneaHvsT nNpyvMep AEMOHCTPMpa Kak MOXe Aa HanuweM efHa dyHKuums “max

”

BpblUalla Mno-rofissMoTo OT ABE 4ucia, KaTo MoXe Aa W MofdafeM pasfinyHu

TUNOBE AAHHWU!

#include "stdafx.h"
#include <iostream>
using namespace std;

template <class T>
Tmax (Ta, Tb) {

T result = (a>b)?a:b;
return (result);

}

void main (){

inta=3, b=4,;

int c = max<int>(a,b),;

cout << "max(" <<a<<""

cout << b << ")="<<c<<end;

double d=4.6, e=2.18;

double f = max<double>(d,e),;
cout << "max(" <<d<<""

cout <<e<<")="<<f<<end,

// Moxe aa cpaBHsiBa n cumBosiv no ASCII ko
char g='a’, h="2";
char i = max<char>(g,h);

cout << "max(" << g <<""
cout << h<< ") ="<<j<<endl,

}
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* 3abenexka: B npumepa tuna AaHHW B brjoBuTe cKO6U MOXe fa ce nporycHe
rpu U3BUKBAHETO Ha (PyHKUMUSATA, 3aLi0TO NPOMEHNNUBUTE KOUTO ogaBaMe ca oT
€4uH M Cbly TUI, KaKTO M OYaKkBaHWTE BXOAHW rapaMeTpu. AKo rnpenasame
NPOMEHNUBWU OT pas/iMyeH Tur, TO € 38A4b/DKUTE/IHO Aa yKaxXeM B KakbB TuM Lje
rnpeobpaszyBame.

Bb3MOXHO e fa cb3paneTte UJa6ﬂOH, KOMTO pa6OTM C noBeYe TunoBe:

template

A GetMin? (Bx,Cy){ ...}

ETo kak MOXeM Aa wu3nonsesame WabMOHM BbpXy KIacoOBE U TEeXHUTE UYJieH-
dyHKUMK:

#include "stdafx.h"
#include <iostream>
using namespace std;

template <class T>
class myClass {
Ta, b,

public:

myClass(T a, T b){
this->a=a;
this->b=b;

}

T getmax();

4

template <class T>
T myClass<T>::getmax (){
return ((a>b)?a:b);

void main () {
intx =5;
inty =6;

myClass <int> obj(x, y),;
cout << obj.getmax() << endl;

double a = 8.12;

intb =4;

// e npeobpa3ysame gaHHuTe B double
myClass <double> obj2(a, b);

[37]


http://students.bfu.bg/mod/wiki/view.php?wid=48&userid=0&groupid=0&page=double
http://students.bfu.bg/mod/wiki/view.php?wid=48&userid=0&groupid=0&page=double
http://students.bfu.bg/mod/wiki/view.php?wid=48&userid=0&groupid=0&page=int
http://students.bfu.bg/mod/wiki/view.php?wid=48&userid=0&groupid=0&page=double
http://students.bfu.bg/mod/wiki/view.php?wid=48&userid=0&groupid=0&page=int
http://students.bfu.bg/mod/wiki/view.php?wid=48&userid=0&groupid=0&page=int
http://students.bfu.bg/mod/wiki/view.php?wid=48&userid=0&groupid=0&page=int
http://students.bfu.bg/mod/wiki/view.php?wid=48&userid=0&groupid=0&page=%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
http://students.bfu.bg/mod/wiki/view.php?wid=48&userid=0&groupid=0&page=%D0%A8%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD%D0%B8
http://students.bfu.bg/mod/wiki/view.php?id=2912&page=GetMin
http://students.bfu.bg/mod/wiki/view.php?wid=48&userid=0&groupid=0&page=%D0%9F%D1%80%D0%BE%D0%BC%D0%B5%D0%BD%D0%BB%D0%B8%D0%B2%D0%B8
http://students.bfu.bg/mod/wiki/view.php?wid=48&userid=0&groupid=0&page=%D0%9F%D1%80%D0%BE%D0%BC%D0%B5%D0%BD%D0%BB%D0%B8%D0%B2%D0%B8

cout << obj2.getmax() << endl;

// A cera we rn npeobpasysame B int
myClass <int> obj3(a, b),;

cout << obj3.getmax() << endl;

}

BuxpaTe, ye nanonssamkm WabsoHM HUE MOXEM Aa NpaBUM HawnTe QyHKUNU U
KflaCoBE MHOI0 No-yHMUBEpPCaHu.

[fpoCTpaHCTBa MMEHa

Namespace e KOHCTpyKuns 3a e3nka C++, KOSATO NpeAcTaBsiBa pa3lWwMpeHne Ha
No3HaTUTE AOCera KnacoBe, a UMEHHO - eAMH hamespace MOXe Aa CbAbpXa B
cebe cn Habopu OT knacose. Mo TO3M HAUYMH OT eAHa CTpaHa ce nofy4yasa
ecTecTBeHO obeauMHeHne Ha 06eKTUTe, KOMTO MMaT CXoAHa (pyHKLMOHANHOCT, a
OT Apyra ce pewaBa eauMH OCHoBeH npobneM B Au3aliHa Ha nporpaMuTe.
Mpenctasete cn, ye nMmate aea header danna, KoMTo nckate ga nlnonseaTte:

#include "header1.h"
#include "header2.h"

Heka obaue B Te3un QJaVIHOBe Ce CbAbpXaT KnacoBe C NoBTapdalm ce nMeHa:

// headerl.h
class myClass {

b

// header2.h
class myClass {

3}
B TakbB cnyqaﬁ MOMEHTA/IHO B HallaTa nporpaMa uwe ce nonyyu KOHd)J‘IVIKT,

noHexe we ce onutame ga geduHupame myClass agea nbTU. To3m npobnem ce
pellasa, KaTo M3Mon3BaMe namespace KOHCTPYKUMUATA:

// headerl.h

namespace headerl {
class myClass {
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}
}

// header2.h

namespace header2 {

class myClass {

+

}

Korato nckame ga u3nonseame Taka Cb3gafeHuTte header cainose Hue umame

ABa MeToda 3a pa60Ta C knacoseTe B TaX. [MbpBMAT HauMH e da ce M3BMKBAT
ANPEKTHO, Ype3 yKa3BaHE Ha namespace:

main(){

headerl1::myClass a;
header2::myClass *d = new headerl::myClass;

[Opyr HauvH e ga nanonsBame KJK4YoBaTa AyMa “using” 3a eguH OT KJlacoBeTe:

main(){

using namespace headerl;
myClass a; // a we e ot knaca B headerl
header2::myClass *d = new header2::myClass;

MUmanTe B npeaBua, 4e ako ykaxeTte “using namespace headerl” un “using
namespace header2” oTHOBO LLe ce NOSABU CMOMEHATUST Npean ToBa KOHMIIUKT.
3aToBa npu uM3MNof3BaHe Ha namespace ce npenopbyBa Aa Ce W3MNon3Ba
onepaTtopbT “::”. AkOo gedwuHMpaTe namespace, KOMTO HsAMa MMe, TO TOW Mo
nogpasbupaHe we 6bae BKAOYEH 4pe3 Kkw4oBata Ayma ‘using” oT
KOMMMNaTopbT.

MHTepecHa M 4ecTo M3NoNn3BaHa Bb3MOXHOCT MpU nNuUcaHe Ha 6mnbnuotekn ca
B/1OXXEHUTE MPOCTPaHCTBa MMEHaA:

namespace root
{
class A{
public:
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int varl;

*;

namespace sub
{

class A{
public:

int var2;

}

}

}

int main () {
root::A a;
a.varl = 5;

root::sub::A b,
b.var2 = 6;

return 0;

}

Hal-uecTto M3non3BaHOTO M HaW-MNonynsipHO NpocTpaHcTeo e “std”. MpuHUMAHO
“"C++ Standards Committee” ca npeHanucanuM HambAHO CTaHAapTHaTa
6ubnnoteka Ha C++, KaTO Ca CAOXWIM  HaAM-4YeCTo  M3MON3BaHUTE
CTaHAapTM3npaHu 06eKTV B TO3M NPOCTPAHCTBO UMe.

[pyro MHOro BaxHo OobHOBsIBaHE Ha e3Mka e BbBeXAaHeTo Ha HoB cTun header
darinose. [locera He cMe TIuM pasrnexgjanu, MoHexe Luensxme ja wuMame
MakcMMasiHa CbBMeCTUMOCT 3a nporpamMum nucaHu Ha C n ctapu komnunaTtopu. B
KoZa Ha mporpamaTa BCbLLHOCT HsiMa ocobeHa pasnuvka - NpocTto He ce aobass
“.h" B umeTo Ha danna npw include:
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Crap ctun:

#include "iostream.h"
#include "fstream.h"
#include "string.h"
#include "math.h"
#include "stdlib.h"

HoB cTun:

#include <iostream>
#include <fstream>
#include <string>
#include <math>
#include <cstdlib>

Bbnpekn, ye umaTt U3BECTHM pas3MKM B UMMeMeHTaumaTa (Hanpumep fstream.h
pobaBsa iostream.h aBTOomMaTuMuHO, a fstream He; string.h wm3nonsesa C-ctun
HM30Be, a string nanonsea 06eKTHM HU30BE; I TH) rNaBHaTa PYHKUMOHANIHOCT U
Hal-4eCcTo M3NoN3BaHUTe GYHKUMM OCTaBaT CbluTe. [penopbyMTenHO € npwu
NMMCaHeTo Ha MnporpamMuM 3a HOBW KOMMNUAATOpPUM JAa W3Non3saTe HoBaTa
KoHBeHUus. Hewarta, kouto Tpsibsa Aa 3anoMHUTe ca:

1. Hukora He “MukcupanTe”, kato BkapBaTe 6MbanoTeKM OT CTap M HOB CTUA
€AHOBPEMEHHO.

2. AKo KoMnunaTopbT noaabpxa HosBuTe 6ubnnortekn, TO e p[obpe pa
n3nonseaTe THAX, Tbil KaTo Cce cumTa, Ye PYyHKUMOHANHOCTTa U HaAeXAHOCTTa UM
e nogobpeHa.

3. He e usknwo4yeHo B 6nm3Kko 6baelle HOBUTE KOMOWAATOPW Aa He noaabpixat
cTapute 6ubnuorteku.

4. AKO wuckaTe ga wm3nos3BaTe namespace std, To Tpsbsa ga nobaBuTe MoHe
eaHa oT HoBuTe bubnunoteku.

Mo MpMHUMM BCUYKU (PYHKLMM B HOBUTE CTaHZAPTHWM 6MGAMOTEKM M3MONA3BaT
namespace std. CnegHuWsT NpuvMep AEMOHCTpMpa TOBa, KaTo B [JOMbJIHEHME
nokasBa olle eHa HOBOCT 3a MWKCMpaHe Ha r106anHn 1 JIoKaJHW NPOMEHSINBYU
C €IHO U CbLO MMe:

#include "stdafx.h"
#include

// nobanHa npomeHnBa
int var = 5;

void main(){
// JlokasiHa npomMeHmBa
int var = 10;
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// OTrieyatBame /I0KaHata rnpoMeHmBa
std::cout << var << std::endl,;

// OtneuarBame riiobasHarta ripoMeH/nBa
std::cout << ::var << std::endl;

// Jobassime namespace std

using namespace std;

// Beye moxe ga n3nonszsame cout ANPEKTHO
cout << "Hello world" << endl;

}

3abenexka: BuxTte, ye ako He cme gobaBunm “using namespace std” npu HoBus

CTUA yHKUMM, TO rporpamata HsMa Aa pasrno3Hae @QYyHKUMATE ako He M
n3Bukame 4ypes “std::”.
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MporpamupaHe / PeyHuk

C string:
A C string is a literal value representing a variable number of characters. An

example is "This is a test.". C strings are surrounded by double quotes (").
Please note that this is not the same as a C++ string.

C Hu3a e 6yKBasHO CTOMHOCT MpeAcTaBnsBalla npoMeHnvMB 6poli CcMMBOAWU.
Hanpumep: "Toea e TecT.". C CTPUHI ca OrpageHn C ABOMHW Kasuukm ().
Mons, nmanTe npeasua, Ye ToBa He € CbWwoTo KaTo C + + CTPUHT.

Cache:

A cache is a small amount of fast memory where frequently used data are
stored temporarily.

Kew e Manbk pasMep 6bp3a MaMeT, KbAETO YeCcTO M3MOoS3BaHWUTE AaHHU ce
CbXpaHsBaT BPEMEHHO.

Call instruction:

A call instruction is an assembly language instruction that is used to
implement a function call. It saves the program counter on the stack, and then
transfers execution from the calling function to the called function.

Call instruction e acembnecka MHCTPYKLKS, KOSATO Ce M3MN0J3Ba 3a M3MbJIHEHNE
Ha dyHKUMATa NoBMKBaHe. Ts masu program counter Ha cTeka, a cnep ToBa
npexebpns U3nbiHeHMeTo oT calling function Ha called function.

Called function:

A called function is a function that starts execution as the result of a function
call. Normally, it will return to the calling function via a return statement when
finished.

Called function e ¢dyHKuMA, KOATO 3anoyBa M3MNbJHEHWE B pes3yaTaT oT
u3BMKBaHe Ha ¢yHKuMsl. O6WMKHOBEHO, TS Ce Bpblla KbM MNOBMKBaLlaTa
dyHKUMSATa upe3 onepaTtopa return, KoraTto npukO4YM ceosiTa paboTa.
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False:

The keyword false is a predefined value, representing the result of a
conditional expression whose condition is not satisfied. For example, in the
conditional expression x < vy, if x is not less than vy, the result of the expression
will be false. Also see bool.

JIbXka:

KniouoBaTta AyMa JbXa e  npeaBaputesiHo  aeduHMpaHa CTOMHOCT,
npeactaBnsiBawla pesyntata OT YCNOBEH Wu3pas, 4YMeTo CbCTosHWEe He e
M3NbSHEHO. Taka HanpuMmep, B YCNOBHUAT M3pa3 X <Y, ako X € He No-Masiko oT
Y, pe3synTtaTta oT ycnoBueTo e 6bae HeBepHO (bxa). CbLlo Taka BMXTEe bool.

Float:

A float is a type of floating-point variable that can represent a range of positive
and negative numbers of magnitude from approximately 1.401298e-45 to
approximately 3.40282e+38 (and 0), with approximately 6 digits of precision.

MnaBawa 3aneras e 71N niaasawa NMpoMeHNBaA, KOATO MOXeE Aa npeacraBisiBa
Habop OT MONOXMUTENHM N OTPpULATENHN YMCNa C MarHUTya OT okoso 1.401298e-
45 3a okono 3.40282e+38 (u 0), c okos0 6 UNdpu Ha NPeLm3HOCT.

Memory hierarchy:

A memory hierarchy is the particular arrangement of the different kinds of
storage devices in a given computer. The purpose of using various kinds of
storage devices having different performance characteristics is to provide the
best overall performance at the lowest cost.

Vlepapxml Ha naMeTr € chneunanHo noapexaaHe Ha pa3/sindiHn BUAoBE
YCTDOVICTBa 3a CbXpaHeHue Ha AdajeH KomnoTbp. Lenta Ha v3non3BaHeTo Ha
pas3nnyHn Bnagoee YCTDOMCTBa 3a CbXpPaHEHUE C Pa3/IM4YHN XapaKTEPUCTUKKN € Aa
ce ocurypum Hal‘/ll-,Cl,OﬁpOTO UANOCTHO NpeacTtaBdaHeE Ha Hal-HUCKaTa uUeHa.

Memory leak:

A memory leak is a programming error in which the programmer forgot to
delete something that had been dynamically allocated. Such an error is very
insidious, because the program appears to work correctly when tested casually.
The usual way to find these errors is to notice that the program runs apparently
correctly for a (possibly long) time and then fails due to running out of available
memory.

3ary6a Ha naMmeT e nporpaMHa rpewka, B KOSTO nporpaMucta 3abpasu Aa
N3TpMe Helo, KOeTo € AMHaMWYHO pasnpeneseHo. TakaBa rpelika € MHOro
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KOBapHa, 3awWo0To nporpamata usrnexaa 4ye pabotn npaBuaHO, KOrato ce TecTBa
HebpexHo. O6MYaMHMAT Ha4YMH 3a HaMMpaHe Ha Te3u rpewkun e aa 3abenexute,
ye nporpamaTa paboTm npaBuIHO OYEeBUAHO, 3a BEPOSITHO ABJrO BpeMe, a cres
ToBa He paboTn, Nnopaan nlyeprnBaHe Ha HanuM4yHaTa NaMer.

Modification expression:

A modification expression is the part of a for statement executed after every
execution of the controlled block. 1t is often used to increment an index
variable to refer to the next element of an array or a vector; see the entry for
the for statement for an example.

MoaundpunkaumoHHusa mspas e 4Jact ot for uHCTpykums cnea wsnbIHEHA cneq
BCSAKO M3MbJIHEHNE HA KOHTPOJIHMAT 6710k. TOW 4ecTo Cce wu3non3ea 3a
WHKpUMeHTMpaHe(yBennyaBaHe) Ha MHAEKC MPOMEHNMBA, 3a Aa Ce OTHace KbM
cnepBalmnsa enieMeHT OT MacuB UKW BEKTOpP; BUX for MHCTpykuusTa 3a npumep.

Nanosecond:
A nanosecond is one-billionth of a second.

HaHocekyHpaTa e efgHa MUInapAHa 4YacT OT cekyHaaTa

Native:
A native data type is one that is defined in the C++ language, as opposed to a
user defined data type (class).

MpocT TMN AaHHW e TOo3M, KOMUTO € onpeaesnieH B e3mka C + +, kato obpaTeH Ha
onpeaeneHns ot notpebutena Tmun gaHHuW (Knac).

New:

The new operator is used to allocate memory for variables of the dynamic
storage class; these are variables whose storage requirements aren't known
until the program is executing.

OnepaTopbT hew e M3MoJ3BaH 3a pasfnpeeneHne Ha NaMeT 3a MPOMEHSINBM
Ha AMHAMUYHWUS KAAC 38 CbXpaHeHue, Te ca [MPOMEHNNBM, 33 KOUTO
M3NCKBAHMATA 3@ CbXpaHeHWe He ca MW3BEeCcTHW, [A0KaTo mporpaMata ce
N3Mb/IHABA.

Nondisplay character:

Nondisplay character; see nonprinting character.
Nondisplay 3Hak, BUX HeneyaTaeMuTe 3HaK.
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Nonmember function:

A nonmember function is one that is not a member of a particular class being
discussed, although it may be a member function of another class.

He uneH pyHKUMA e Tasn, KOSTO He € UfneH Ha AaZeH KJlac, BbMPeKn ve Moxe
na 6bvae yieH yHKUMs Ha Apyr Knac.

Object:

An object is a variable of a class type, as distinct from a variable of a native
type. The behavior of an object is defined by the code that implements the
class to which the object belongs. For example, a variable of type string is an
object whose behavior is controlled by the definition of the string class.

O6ekT e npoMeHNnBaA Ha TN Knac, 3a pa3inka OT npoMeHnnBa OT MPOCT TuM.
MNoBeneHneTo Ha gageH obekT ce onpeaenda oOT Koa, KOMTO M3Mb/IHABA Knaca,
KbM KOWTO npuHagnexu obekTa. Hanpumep, egHa nNpoMeH/MBaA OT TUM HU3 e
O6eKT, YMETO NnoBeAeHNE € KOHTPOJZIMPpaHO OT onpeaeneHNeTo Ha HKU3a Knac.

Object code:
Object code; see machine code. This term is unrelated to C++ objects.

O6ekTeH Kop, BWX MalMHEH Kog. To3n TepMUMH He e cBbp3aHa cbC C++
ob6eKTH.

Object code module:

An object code module is the result of compiling a source code module into
object code. A number of object code modules are combined to form an
executable program. This term is unrelated to C++ objects.

Moayn Ha obekTeH KoA e pe3ynTaT OT CbCTaBSHETO Ha MoAyNn Ha COpC KoA B
obekteH koa. Moaynute Ha obekteH kop ce obeauHasaT 3a ga dopmupart
M3nMbJHUMa Nporpama. To3u TepMUH He e CBbp3aHa CcbC C++ 06ekTu.

[46]


http://students.bfu.bg/mod/wiki/view.php?wid=48&userid=0&groupid=92&page=source%20code

bCY / ESP © 2009
AncuynnnmHa: KoMnoTepHU apxuTekTypu, Moayn: Yukmn n KoHcnekT
ABTop: lannHa ViBaHoBa

KoMNioTbpHU ApXUTEKTYPU / YUKH

KoHcnekT

1.ApxuTeKkTypa Ha CbBpeMEeHHMUTEe npoLuecopm.

ApXxuTekTypaTa Ha CbBpPeEMEHHMUTE MPOLLECOpM Ce AENN OCHOBHO Ha ABa TuM -
¢oH-HOMMaHOBa M xapBapAcka. [o-rossiMa 4acT OT CbBPEMEHHWUTE KOMMKOTPU
paboTaT ¢ pOH-HOMMaHOBA apXUTEKTYypa.

Moyt 50 roanHM B CBETa Ha MpouecopuTe uapcTBaxa MPUHUMANTE, 3aN0XEHM
oT ®oH HorimaH. CbBpeMeHHUTE MPOoLEeCcCOpPM Ca MHOMO MO pasfiIM4yHU OT CBOUTE
npealwecTBeHMUN. B Tax ca 3aN0XeHW HOBU apXUTEKTYPU U TEXHONOTMYHMU
peLleHnsi, KOUTO CbLUECTBEHO BAMAT Ha PyHKLMOHANHOCTTA UM.

M B nocneacrteue ce nosiydaBaT HOBU YEpPTU KaTo:

* cynepckanapHa apxuTekTypa, KOATO BK/OYBa [Ba WAM noseye
KOHBeliepa U MO3BOJIIBA 3@ €AWH TaKT Ha npouecopa JAda 6baar
M3Mb/IHEHWN MOBEYE OT eAHa UHCTPYKLUS;

M npeackasBaHe Ha npexoaun B MNporpaMarta, KOATO Ce peannsnpa 4pes
cneunanHy Normdeckn CXemMu, KoOUMTo Oonpenendat TodKaTa Ha npegaBaHe
Ha YynpaBleHMETO B nMNporpamMata W OCUrypdaBaT nMNpeaBapuUTeEsiHa
noAroToBKa 3a U3MbJIHEHUE Ha d)paFMeHTVI OT Hed,

* XapBapAcKa apxuTekTypa e pasfefisHe Ha MOoTOoKa KOMaHAM M AaHHU C
MoMoLLTa Ha BbBEX[aHe Ha OTAEeNIHW BbTPELIHN 6/10KOBe Kell NaMeT 3a
CbXpaHEHMEe Ha KOMaHAM W [AaHHW, KaKTo M LWWHU 33 TAXHOTO
npeaaBaHe;

. ANHAMUYHO U3NbJIHEHWE Ha KOMaHAUTE, peannsnpallo
npepasnpegeneHne Ha nocneaoBaTesIHOCTTa OT KOMaHAu,

*  K3MNOJ3BaHe Ha paslMpeH perucTpoB daia C npenMmeHyBaHe Ha
perncrtpuTe;
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«  [BOWHa He3aBMCUMA LUMHA, CbAbPXalla OTAE/NHA WMHA 33
B3aMMoAencTBMe C Kew nameTTa L2 U cMCTEMHa WKHa 3a 06pblueHus
KbM MaMeTTa U BbHLUHUTE YCTPONCTPBA;

. Hannyne Ha BbTPELWHN CpeEACTBA 3a CaMOTECTUPaAHE, HaCTpOﬁKa n
MOHUTOPUHI Ha NPON3BOAUTENHOCTTA,;.

2.BbBepeHme B napasenHara o6pa6orka.

Mporpamm

B AHewWwHO BpeMe KOMMNIOTPUTE Ca B CbCTOSHME Aa U3MbJHSABAT MHOMO pPas/ivyHK
3ajayn, OT npoctu mMatTeMaTnyeckmn onepaunMn A0 CNOXHWU  aHUMUPaHU
cuMynaummn. Ho KOMMIOTbLPBT HE Cb3AaBa Te3M 3a4auyun caM, Te ca npeacTaBeHu
cnep cepus oT npeaBapuUTesiHO 3343aAEHN MHCTPYKLUMKW, KOUTO OTroBapsT Ha ToBa
KoeTo Hue Hapuyame nporpama.
KoMnioTbpbT He pasnofara C AOCTaTbyHO M306peTaTenHocCT, 3a Aa M3NbHSABA
3aflayn, 3a KOMUTO Tor He e 6un nporpammpaH, Taka 4e MoXxe caMo Aa cnejisa
WHCTPYKUMWUTE Ha nporpaMmu, 3a KouTo € 6un nporpamupaH Ada M3NbJHSaBA.
OHe3sn, oTroBapsLM 3a reHepupaHe Ha nporpamMu, 3a Aa 4oraT KOMMTpuUTe Aa
M3nbJ/iIHABa HOBWU 3adayn Ca WU3BECTHM KaTo MNporpamMnctn unm Koamposauyu
(coders), kouTO 3a Tasu Uen U3NoN3BaT NPOrpaMeH e3uk.

MporpamMHu e3num

E3nk 3a nporpammpaHe e Habop OT WHCTPYKUMM M peauua JIeKCUKAHU
KOHBEHUWM crneumanHo NpOoeKTMpaHuM Aa HapaAsaT Ha KOMMITPUTE, KakBo Aa
npassT.

KoraTto ce m3bupa e3uMK 3a nporpammpaHe 3acb3[aBaHETO Ha MPOEKT, MHOro
pa3finyHM cbobpaxkeHna mMoraTt Aa 6bvaaT B3eTu B npeasua. MNbpso, TpsibBa aa ce
pelmn KakBO € WU3BECTHO KaTO HMBOTO Ha MporpamMHus e3uk. HMBOTO onpeaens
Konko 65130 A0 Xapayepa € nporpamMHust e3vk. B e3nmuuTte Ha no-HWUCKO HUBO,
WHCTPYKLUMUTE Ca HanMcaHn MUCNenku Npsko 3a B3auMoAencTBMe C xapayepa, a
Te3n Ha "BMCOKO HMBO" ce nmuule Ha eanH Nno-abCcTpakTHO MK naeeH Koa.

KaTo usno, koga Ha BUCOKO HMBO € No-nopTaTMBEH, TOBa O3Ha4yaBa, Ye MoXe Aa
paboTu C nmoBeye pasnMYHU MaWKMHWM C No-Mankua 6pol moamdurkauum, AoKaTo
€3UKbT Ha HUCKO HMBO € OrpaHM4yeH OT crneundunkaTa Ha xapayepa, 3a KOWTOo e
6un HanucaH. HesaBMCMMO OT TOBa, NPEAMMCTBOTO Ha HMCKOTO HMBO Ha Koja e,
ye Ton 06bnkHOBEHO NO-6BbP3. Ab/XK ce Ha dakTa, Ye ToM HaAaMUCTMHA € HamnucaH,
KaTo Ce MNOo/3BaT Bb3MOXHOCTUTE Ha onpeaeneHa MalumHa.

Mo-BMCOKO WM MO-HUCKO HWMBO Ha MporpaMupaHe ce usbupa 3a onpeaeneH
MPOeKT B 3aBMCMMOCT OT BMAA Ha nporpamarta, KOATO ce Cb3aaBa. Hanpumep,
KoraTo fAajeH xapayepeH ApaiBep e paspaboTeH 3a eaHa onepauuoHHa
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CcuUCcTeMa, o4eBMAHO Ce M3Mosi3Ba MHOMO HUCKO HMBO 3a nporpamupade. [lokaTo
npun roneMnTe npunoxXeHuna O0BbMKHOBEHO Ce M3Mos3Ba MO-BMCOKO HMBO, WU
KoMbuHaumsa ot KPUTUYHN 4aCTuU HannCaHM Ha e€3ununm Ha HUCKO HUBO U ApYyrun
KOWTO Ca Ha No-BUCOKO HUBO.

MMa e3num KOMUTO ca SICHO NpMeMaHW 3a HWUCKO HWBO, kaTo Acembnep,4ynuTo
WHCTPYKLUMKN Ca HacTPOEHM 3a ajanTMpaHe KbM BCEKM MALUMHEH KOJA 3a KOWTO ca
Cb3fafdeHun, a ApyrM e3vum C HacnefeHo BUCOKO HMBO, Kato Java, KOMUTo e
NpoeKkTMpaH Aa 6bae HanNb/AHO CbMOCTOSATENEH OT niaTdopMaTa BbpXYy KOSATO Lie
pabotu. E3aukbT C + + e B cpeaHa no3mums, Tb KaTO MOXe Aa B3auMoAencTeaTr
OVPEKTHO C Xxapayepa noytm 6e3 HMKaKBM OrpaHuMYyeHnss KU MoXe Cblo Aa
abcTpakTBa NoO-HUCKKUTE HMBA M Aa paboTn KaTto eamH OT Han-MOLWLHNTE e3UUn Ha
BUCOKO HUMBO.

3awo C + +?
C + + uMa onpeaeneHn xapakTepUcTUKM Haa Apyru nporpamMHu es3muum. Haii-
3abenexuTenHuTe oT TaX ca:

O6eKTHO-OpMeHTUPaHOo NporpamMmpaHe

Bb3MOXHOCTTa Aa ce OpMeHTUpa MpOrpaMMpaHeTo KbM 06eKTM MO3BOJIsIBA Ha
nporpaMmcTa Aa npoeKTUpaT MPUIOXKEHUs OT rfeAHa To4vKa Mo-CKOPO Ha
KOMYyHMKaLmMATa Mexay 06eKTUTE,0TKONIKOTO Ha CTPYKTypupaHara
rnocnefoBaTeNIHOCT Ha kKoga. B jgonbnHeHue Toi no3BonsBa Mo-rofsMa
Bb3MOXHa ynoTpeba Ha KoAa Mo Mo-/10rMyeckn U NpoayKTUBEH HauMH.

NpeHocumocTt

MpakTnyeckn Bne Moxe ga komnunuparte cbwmsa C ++ KO4 Ha NOYTU BCEKU TUN
KOMMIOTbP M OonepauMoHHa cuctema, 6e3 ga npaBuTe HUKaKBU npoMeHu. C ++ e
Hal-M3NON3BaHNA U NPEHOCUMM NporpaMeH e3uK B CBeTa.

KpaTtkocT

Koa HanucaHn Ha C ++ e MHOro KpaTtbK B CpaBHEHME C OCTaHaauTe e3nuu, Tbin
KaTo M3MOJI3BAHETO Ha CneuunasHW 3Haum e npeanoyvTaH npej Ka4yoBU AyMU,
cnecTaBalikM HAKOW YyCuAMa 3a nporpamucta (M yAbnXkaBaHe Ha XWBOTa Ha
HawwuTe knasuatypu!).

MoaysiHO nporpamMupaHe

TanoTto Ha npunoxeHueto B C ++ MOXe Aa Ce u3rpaam OT HAKOJIKO COpC Koj
darnnose, KOMTO Ca KOMMUAMPAHMU NOOTAENHO U Cnej TOBa Ca CBbp3aHW 3aefHo.
CnectsiBa BpeMe, TbMA KaTo He e HeobxoAMMO Aa ce MpeKoMAuaMpa Hamb/HO
NpUNOXEHMETO NPU U3BBbPLUBAHE Ha €AMHMYHA MPOMSHA, a camo darnna KoOnTo
cbAbpxa. B gonbaHeHWe, Ta3n xapakKTepuUCTMKa AaBa Bb3MOXHOCT 3a CBbp3BaHe
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Ha C ++ kopa Cc Ko, NpouM3BedeH B ApPYruM e€3umum, Kato Hanpumep Acembnep
mnn C.

C CbBMeCTMMOCT
C + + e obpaTHOo cbBMecTUM cbC C e3nk. Bcekn kop HanucaH Ha C MOXe /leCHO
Aa 6bae BkntoveH B C++ nporpama, 6e3 Aa ce NpaBSAT HAKAKBU NMPOMEHMU.

CkopocT

MonyyeHnat koa Ha C + + KoMnunaumsa e MHoro edekTUBEeH, Mnopaau
NCTUHCKATa CU ,D,BOVICTBeHOCT KaTo €3nK Ha BUCOKO U HNCKO HMUBO U HaManeHus
pasMep Ha CaMus e3uK.

3. OCHOBHM NPUHUMNU Ha paboTaTa Ha KOHBeMpa.

LUenta Ha KOHBeWpa e TMOCPeACTBOM [MCeBAO-MapasieHO WM3MbJHEHWE Ha
WHCTPYKLUMUTE [a Ce Hamaan CpefHOTO BpeMe 3a obpaboTka Ha WMHCTPyKUMS.
MoBuWlWwaBaHe Ha MPOM3BOAWUTENHOCTTa Ha MpoLecopa ce sABsiBa B pe3ynTaT Ha
noBMLIABAHETO Ha MponyckatenHata cnocobHOCT Ha npouecopa 3a obpaboTka
Ha WMHCTpyKUMATa.

KoHBelipa € peanuaupaH upe3 pasfiaraHe Ha WHCTPYKUMSITa Ha OTAENHU
CerMeHTU. Bcekn eanH CerMeHT ce M3MbJIHSIBA Ha OTAE/IHO YCTPOMCTBO B CaMusi
npouecop. Bceku cerMeHT OT WHCTpyKuuMsiTa TpsbBa Aa 6blAe oTAeNeH oT
cneaBallusl NMocpeacTBOM PErncTpu C Lesl CUHXPOHM3auusl. Bceku cermMeHT 6u
Tpsi6Basno na ce o6paboTBa B paMKMTE Ha €AMH TakT OT BbTpELlHaTa TakToBa
YMCTOTa Ha CbOTBETHMSA MpoLEecop.

Obwa cxema Ha KOHBeviep:
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4. KoHBeMpHO M3nb/IHEHMe Ha KOMaHAUTe B NpoLlecopa.

KoHBeNpepHOTO M3NbJ/IHEHME MMA HSAKONAKO eTarna, KaTo no M3BEeCHM ca ABa:
MU3BAnYaHe U manbaHeHue. MNpu M3nNbAHEHME MMa WMHTepBasa OT BpeMe, KoraTo
HsMa ob6pblUueHMe KbM nameTTa. Te3nm MHTepBanM MoraT Aa ca MoJie3Hu U Aa ce
n3nonseat 3a wu3b6op Ha cneaBawM KoMaHAM n obpaboTBaHe TeKyLlO CbC
cneapalla KoMaHaa.

AKTYANK3aUMA
Ha MporpamHUA
24 aKE aHE fpoay lM2HaKe aHe
KomaHoa O f KomaHoa \l O Pezynrar
—| MBI EHE e MENENHEHWE "t

QTHEBRNEHA
KOmMaHL3

Cxema Ha KOHBEHUEepPHO U3MbJ/IHEHNE

B TakbB cnyyalh KoHBeWepa WMa [fABe CTENeHWM - MbpBaTa M3NbJHABA
noadyHKUMATa U3BAMYAHE, @ BTOpaTa uanbjHeHMe. CbL0 Taka MbpBaTta creneH
ocbluecTBsBa M360p Ha komaHaa wm 6ydepusaumsa. Korato BTOpaTa cTeneH e
cBobogHa, mbpBaTa npexBbpna 6ydepupaHaTa KOMaHAa KbM BTopaTa CTeneH.
Mo BpeMe Ha M3MbJHEHME Ha KOMaHAaTa OT BTopaTa CTereH, mbpBaTa CTeneH
n3nonsea cBobogHMTE uUMKAM 3a ob6pblieHMe KbM nameTTa 3a wu3bop wm
b6ydepusaumss Ha cneaBawlata KoMaHaa. To3um npouec MOXe Ja ce Hapuya
npeagBapuTesIHO U3BJINHaHe Ha AaHHH.

KOHBENEepHOTO M3MbJIHEHME Ha KOMaHAMTE Ha Mnpouecopa uwe npeacTtaBuMm C
nporpameH parMeHT Ha XMNOTETUYHO aceMbnepckn e3unk:

LOAD A, M1
LOAD B, M2
ADD A, B
STORE M3, A
JUMP X

A n B ca peructpu, M1,M2,M3 ca knetknm OT nameTta, a X e eTuKeT.
M3nbnHeHneTo Ha nporpaMaTa we cebpXem ¢ RISC npouecop, 3awoTo OT eaHa
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CTpaHa e Mo - JIeCHO KOHBENEPHOTO U3MbJIHEHME Ha KOMaHAW, a OT Apyra CTpaHa
RISC koMaHauTe KOHBenepusmpaT 3HaumTenHo no necHo ot CISC komaHauTe.

LOAD
LoaD
ADD

eTope (Tels.
JUIMP n

Qur: HekoHBeMepHO U3MbJIHEHNE Ha MpUMeEpPHa rnporpama.

I - U36op Ha koMaHaa;

E - U3nbnHeHMe Ha KoMaHAaa;

3a M3Nb/IHEHME Ha onepauusTa 3a YeTeHe OT naMeTTa ca Heobxoammm Tpu
daszu:

I - n36op Ha KoOMaHpaTa;

E - nsuncneHne Ha agpeca Ha nameTTa;

D - o6pblueHMe KbM NaMeTTa;

5. NMpouyecop ¢ MHOXECTBO (PYHKLIMOHAJIHMU YCTPOMUCTBaA.

Mpouecopa e OCHOBHaTa 4acT Ha eNeKTPOHHO - U34yecnuTesiHa MaluHa, KOSTO
M3NBAHABA MHCTPYKUMKU OT MPOrpaMHOTO OocurypsBaHe. Yecto B KOHTEKCTa Ha
n3yecnutenHaTta TexHuKa ce u3nonssa TepMumHa npouecop. Npes 70-te, 80-Te n
90-Te Ha XX Bek, LeHTpasHUTE NpoLecopu no - YeCcTo Ce M3MoN3BaT KaTo efHa
MHTErpasHa CcXxemMa W Ce  HapuyaT  MuKponpoLecop. Yecto nbk
MUKpOMpoLiecopuTe BKIOYBAT KOHTPO/iepuTe Ha nameTTa.

LleHTpanHusa npouecop e Hai - rofieMns 4nn Ha AbHHaTa nnatka. Ton e cbpueTo
Ha KOMMITbpHaTa CUCTEMA, W3MbJIHABA BCUYKM MHCTPyKUMM W 6opasBu C
AaHHuTe. EAHN OT Hai - BaXXHUTE XapaKTepuUCTUKKN Ha npouecopa ca:

*  TUM Ha Npouecopa;

*  CKOpPOCTTa, C KOATO paboTu;

+ pasMep M TWUM Ha BKIOYEHATa B HEro Kell-fnaMerT;

*  KONKO 6MTa e LMHaTa 3a JaHHu;

e KONKO 6MTOBa aApecHa WWHa noaabpxa;

*  [OMbAHUTENTHW NPOLECOPHN UHCTPYKLMUKU, KOUTO MNaaabpxa;
e TUN Ha GU3MYECKOTO CBbp3BaHe, KOETO MOAAbPXKA;
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OcBeH 4pe3 apuTMETM4YHU KOHBEWPW, BUCOKa CKOPOCT Ha MPOU3BOAUTENHOCT
MOXe Aa ce MOCTUrHe M ype3 QyHKUMOHanHu yctponctea (DY), pa3nonioxeHu B
€AMHWYHUA npouecop, KaTo Bcako ®Y ce akTMBM3MPa OT OTAENHa KoMaHaa. dY
MoraT Aa ca eAHOTUMHM MO CTPYKTypa (YHMBEpcanHn no yHKUMOHANHOCT) WUaun
pa3HOTUMHWM MO CTPyKTypa (cneumanmsaupaHm no dyHKUMOHANHOCT). He
Bb3HMKBA KOHMANKT Npu NOBTapsSHETO Ha HAKou OY.

Mamer
L 2
YETPOWCTED 34 Eythep Ha HSI‘IH‘I_HHTEJ‘IHD
M3BMNW aHE Ha KOMAHAWT & YCTROWCTED

KOMIHIOHT e

3a pasnuka OT BEKTOpHUs npouecop, DY He wu3nckBaT npeobpasyBaHe Ha
[laHHUTE BbB BEKTOPEH BWA Ha HMBO noTpebuTencka nporpama. T.e.
MakKcuMMasiHa MpOM3BOAUTESIHOCT LLE MMaMe, KoraTo MpoLecopbT paboTu CbC
ckanapHu onepauuun. CblieBPEMEHHO, TO3M TWUM CUCTEMA He UM3UCKBa
CbLLECTBEHU N3APBLIKKMU, CBbP3aHN C KOMYHUKALMATA MeXxay npouecopuTe.

EctectBeHO, M cucTemaTta, cbabpxawa DY, uma TBbpAE BaxeH npobnem 3a
pelaBaHe-CMHXPOHM3aumaTa Mexay ycTpoicTeara.

CVHXpOHM3aumMsa B KOHBeWpa ce MocTura 4ypes camaTa CTPYKTypa Ha AaHHUTE B
onepaHaumte. Tyk, obaye, OT efgHa CTpaHa pa3nNMyHMTE KOMaHAW MoraTt Aa
3aeMaTt pasnMyHO BpeMe 3a W3MNbJjiHEeHMe, a OT Apyra crpaHa BpeMeTo 3a
M3nbJIHEHNE Ce BJInde OT MACTOTO, KbAETO Ca 3alnCaHWn KoMaHAUTE U OT
MSCTOTO, KbAETO We 6bae 3anncaH pesyntaTta. A 1 HAKOW OT BXOAHUTE AaHHU 3@
JajeHa KoMaHAa MoraT Aa ca pesyntar Ha Apyra KomaHaa, u3nbjiHsaBaHa no
CbWOTO BpeMe (CbliecTByYBa 3aBMCUMMOCT NO AaHHu). [lpobnembT 3a
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CMHXPOHM3aLUMUATA € KOMMJIEKCEH U Ce TbPCAT ABa HauyMHa Ha pa3peLlaBaHeTo My
- anapaTeH 1 nNporpaMeH.

6. BeKTOpHM npouecopu.

O6bukHoBeHHO BekTOpHUS npouecop (VP) ce nanonsesa KaTo AOMbJ/IHEHME B
apXuUTeKTypHaTa opraHusaumns, KOSTO BK/OYBa M CKanapeH npouecop (SP)

CoblecTByBaT ABa BUAa BEKTOPHU MpoLecopu:

* MbJjIeH BEKTOpPeH Mpouecop - TyK € Mo-npaBu/HO Aa Ce roBopu 3a
BEKTOPEH KOMMIOTbP, 3all0TO CTaBa AyMa 3a WMHTErpuMpaHo YCTPOMCTBO
npeaHasHauyeHo KakTo 3a 06paboTka Ha BEKTOPW, Taka M Ha ckanapw;

* nNpucbeAuHEH BEKTOpPeH Mpouecop - Creuvanu3vMpaHo YyCTpPOMCTBO,
KOETO MOXe Aa Ce BK/oUYBa B CbCTaBa Ha CKanapHWs KOMMIOTbP, KaTo ce
paswupsiBa UM Mo TOYHO yBeM4YaBa, Bb3MOXHOCTUTE 3a o6paboTka Ha
BEKTOPWU WM MaTpuuu. Bpb3kaTa Mexay ABaTa BEKTOPHM MpoLecopa U
CKanapHWs KOMMIOTbP CTaBa Ypes KaHall.

[eHEpaTOPR Ha

o |, | sexTopHuTe agpecw | JoKanHa namer P ANUTMETHYEH
n M KOHTRONER Ha o KOHEEHER

E BEKTORHATA Namer

Fh

A MapameTpM 2a 1
T thyHKLHOHHpEHE

1A MapamMeThy 38 agpecauMn + CTaTYe

B

H

A

r ¥ ¥
A

1]

| . CHanapeH e KaHan S BektopeH

T NPoOLEC op G KOHTRpONep

@ur.0606LeHa CTPyKTypHa CXeMa Ha BEKTOPEH rpoLecop, rnpeasioxeHa ot Cray

7. NMpouecopHN MaTpuum.
MpouecopHMUTEe MaTpuuu cnyxaTt 3a obpaboTka Ha 4yMcioBUM MacuBu (HanpuMep
mMaTpuun). ApxuTekTypaTta Ha npouecopa BKJ/O4YBa MaTpuua OT eAHaKBU
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npouecopHun eneMeHTn (64x64), pabotewm egHOBpeMeHHO. ToM owe e
CMHXPOHEH NapaneneH KOMMTbp, KOWTO Ce CbCTOM OT MHOXECTBO npoLecopu,
ynpaBnsiBaHW OT €4HO E€AMHCTBEHO YMnpaBnsiBallo YCTPOWCTBO. TO M3BAMYA U
AeKoavpa KoMaHauMTe OT naMeTTa, pa3MHOXaBa ynpaBfisiBalluTe KOMaHAW KbM
BCMYKM Mpouecopun B MaTpuuaTa, Taka BCUYKM NPOLECOPU U3MbJIHSABAT efHa U
Cbllla KOMaHAa Nno e4HO U CbLo BpeMe.

12. ApxuTteKTypa Ha naMeTTa B napasesiHuTe KOMMNITpHU.

3agayaTta Ha nameTTa B KOMMIOTbpa € [a CbXpaHsBa AaHHW UM uHdopMaums u
Aa A npegasa B 6baeweTo.B gHewHO BpeMe nMa ABa NOAX0Aa B OpraHu3aumnsaTa
Ha nameTTa: BepTUKasHa N Xopu3oHTaHa.

BepTukanHarta (iiepapxuuyHaTta) opraHM3auusa Ha namerra

E wnpeanHo CTpyKTypHa oOpraHusaumMsi Ha naMeTTa, T.e. Mpouecopa 4eTe MU
3anucBa AaHHM caMO OT efHa eAMHCTBEeHa nameT.Ta3wm opraHusauus ce Hapuua
owe nAoCbk Moaen Ha nameTTa.Ho MbK TOBa ce OKasBa HEBb3MOXHO Mopaau
cnegHnTe NpUYnHN.

* -eauH 6uT 6Bp3a NaMeT e No-CKbMN OT eanH 6uT 6aBHa nNameT;

®  -KOJIKOTO € Mo-ronsaM o6eMbT Ha NaMeTTa, TO/IKOBa MO-rofisMO BpeME €
Heo6X0AMMO 3a AO0CTbM A0 AAHHUTE, KOUTO Ca CbXPaHEHU Ha OTAENHU
aapecw;

Mopaaun Te3n NPUYMHK NaMeTTa B CbBPEMEHHUTE KOMMIOTPU € CTYKTypupaHa BbB
BEpTMKana NO CNefHUst HauuH: ycTponcTBoTo 3a obpaboTka B napaneHuTte
KOMMIOTPU MMa HenocpecTBeHa Bpb3Ka C MHOMO Masjika, HO 6bp3a naMeT, AOCTbN
[0 KOSITO MOXe Jia ce peanv3npa 3a eAuH TakT. Tasu nameT ce Hapuya Habop oT
perncTpm n ce siBsiBa HEOTMEHHA 4acT OT YCTPOMUCTBOTO 3a ob6paboTka.

Ha cnepBawo HWBO B WepapxusiTa ce Hamupa Mo-rofisMa naMeT, HapuyaHa
onepaTtuBHa. o BpeMe Ha M3NbJIHEHWE Ha 3aJada B Hesl Ce 3anMcBaT OCHOBHUTE
yacTm Ha nporpaMaTta u 6asaTta oT gaHHW. MNMopaan MHOro ronsaMaTa pas/simka B
obeMuTe Ha perucrtpoBaTa nNaMeT M OCHOBHaTa MaMeT, AoCTUrawa A0 HSKOKO
AECETKM nopAaabKa, a CbLOo Taka M nopaan 3Ha4vyunTesnHaTa pa3/inka BbB BPEMETO
3@ A0oCTbN (Ha HAKOMKO MOpsiAbK) B NapasefiHUTe KOMMITPU Ce BKJYBA KeLll-
naMeT, 3aeMalla MeXAMHHO MACTO MeXAy perncrtposata NMaMeT U OCHOBHaTa
naMerT.

Ha Hal-HUCKOTO HMBO B KepapxusTa Ha naMeTTa Ce HaMupa OTHOCUTENHO
6aBHaTa, HO C U3KJ/IIOYMTESTHO FONISIM KanauuTeT BTOPUYHA (BbHLWIHA) NaMeT. Ta e
pa3nosioXXeHa Ha MarHUTHU aumckoBe. OBMeHBT Ha AaHHM Mexay BTOpMYHATa U
onepaTMBHaTa NaMeTu e no 6s0KoBe.

Xopu3oHTanHa opraHusauusa
Mpun Ta3n opraHuMsaumsa Ha naMmeTTa, UenTa He e Ja Cce HaMaau BpeMeTo 3a
AOCTbM, KAKTO MpwW BepTUKanHaTa opraHusauus, a ga ce ysenumum 6posat Ha

[55]


http://students.bfu.bg/mod/wiki/view.php?wid=46&userid=0&groupid=0&page=%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%BE%D1%80
http://students.bfu.bg/mod/wiki/view.php?id=2902&page=%D0%90%D1%80%D1%85%D0%B8%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%B0+%D0%BD%D0%B0+%D0%BF%D0%B0%D0%BC%D0%B5%D1%82%D1%82%D0%B0
http://students.bfu.bg/mod/wiki/view.php?wid=46&userid=0&groupid=0&page=%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%BE%D1%80
http://students.bfu.bg/mod/wiki/view.php?wid=46&userid=0&groupid=0&page=%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%BE%D1%80
http://students.bfu.bg/mod/wiki/view.php?wid=46&userid=0&groupid=0&page=%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%BE%D1%80
http://students.bfu.bg/mod/wiki/view.php?wid=46&userid=0&groupid=0&page=%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%BE%D1%80

JOCTbMMTE 3a eaAMHMUA BpeMe. Tasu opraHusauuMs 3acsra camMo OCHOBHATa
naMeT.
CblIecTBYBaT pas/IMYyHM HauMHU 33 XOPU3OHTaNHa OpraHu3auns, Hal-npocTusT
OT KOWTO ce CbCTOM BbB (PU3MYECKO pa3buBaHe Ha MameTTa Ha [ABe MOJSIOBUHU,
JOCTbMBT A0 KONTO MOXe Aa 6b/le OCbLIECTBEH €AHOBpPEeMeHHO. MNoMecTBaHeTo
Ha BCMUKM KOMaHAM B efHaTta MoJioBMHA, a [AaHHWTe B ApyraTta, yBenvyasa
cpeAHaTa CKOPOCT Ha AO0CTbN KbM NaMeTTa. ToBa Mo CbLIECTBO € XapBapAckaTa
apXuTeKTypa Ha KOMMIOTbpa M 3a MbpPBM MbT € peanusnpaH B KOMMIOTbPbLT
STRECH Ha IBM.
Tasu naoea paspuTta noHacroduweMm BoAM A0 MU3MNOMA3YyBaHETO Ha HAKOJZIKO MoAyna
nameTu, CBbp3aHM KbM HE3aBUCMMU MPOLIECOPU C MOMOLITA Ha BUCOKOCKOPOCTHA
KOMYHMKaLMOHHa Mpexa, Taka 4Ye BCMUKM MOAY/M Ha MnaMeTTa ca efHaKBo
JIOCTbIMHN 3@ BCUYKW NPOLIECOPU.
XopusoHTanHaTa opraHvMsaumMsa Ha nameTTa Moxe aa 6bae u3rpajgeHa no Asa
Ha4YnHa:

+ nakeTHa o6paboTka Ha MHOXECTBOTO OCTbMN KbM NaMmeTTa;

+  KoHBelepHa 06paboTka Ha MHOXECTBOTO AOCTbMNN KbM NamMeTTa

MapanenHute KOMNIOTPU

Bb3mMoXHuTe KnacudukaumMnm Ha napanenHuTe KOMMnwTpu ce 6asupaTr Ha
CTerneHTa Ha CBbP3aHOCT Ha npouecopuTe.

Mpyn NbpBMAT Knac KOMMOKTPWM BpeMeHaTa 3a obMeH Ha wuHdbopMaums Mexay
npouecopuTe U CpefHOTO BpeMe 3a U3MbJIHEHME HA MalUMHHUTE onepaumu ca
CbM3MepUMMK, AOKATO BbB BTOPUAT Kiac BpeMeTo 3a 0bMeH Ha uHdbopMaumaTa
MexXay npouecopuTe e MNo-rofisMo OT BpPeMeTO 3a U3MbJ/IHEHME Ha MalUMHHUTE
onepaumun. Tpn CUNHO CBbp3aHUTE CUCTEMM, HSAKONKO Mpouecopa, upes
KOMYHMKaUMOHHA MpexXa JAWPEKTHO KOMYHMKMpaT C naMeTrta M ocTaHanute
ycTponctBa B cuctemata. [pm cnabo cBbp3aHUTe CUCTEMU, MapanenHusaT
KOMMIOTbP Ce CbCTOM OT JIOKa/IHW KOMMIOTpW, obeamMHeHun B soKanHa Mpexa.
MbpBUTE CMCTEMM Ca MO3HATM oOuWwe KaTo KoMmMnwoTpu C obwa namer — SMP
(Symmetrical Multi Processors), a BTOpuTe KaTO KOMMKOTPWU C pasnpenesieHa
namet MMP (Massively Multi Processors).

14.NMpou3BoANTENIHOCT HA KOMMNIOTbpa.MeToamu 3a onpepensiHe Ha
npou3sBoAUTENIHOCTTA.

MoHatneto MNMPOU3BOANTE/IHOCT Ha koMnwTbpa He MoOXe ga ce aeduHupa
efHO3HayHo. KaTto npaBuno 1o ce ob6Bbp3Ba C xapakKTepa Ha KOHKpeTHuTe
npakTMyeckn 3ajavym KOUTO Ce pellaBaT C Herosa MOMOL M KpalHWUTE CpOKOBe
3@ TAXHOTO U3MbJIHEHME.

Mpon3BoAMTENHOCTTA Ha KOMMIOTbPa 3aBUCK OT KOHdUrypaumaTa U CbCTOSHUETO
Ha xapayepa, codbTyepa, KBanndukauusata Ha NoTpebutens 1 BbHLIHKU hakKTopu.
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e [o 1990r. KOMMOTpUTE B MACOBUTE CU MNPUSIOXKEHUST Ce 3aHMMaBaxa C
apuTMeTnyecka u nornyecka obpabotka Ha gaHHM. OCHOBEH KpuTepui 3a
OLEeHKa Ha npou3BoamMTenHocTTa e buna TakToBaTa 4yectota. KonkoTto e no-
BMCOKa TaKToOBa 4YecToTa, TOJIKOBA € No- rosisiM 6pos n3nbJIHEHM onepauunmn
3a CeKyHAa W CbOTBETHO MO - BUCOKa NpPOM3BOAUTENIHOCTTa Ha npouecopa.

* Cneg 1990r. ce nosiBMXa HOBWU MNPUIOXKEHUS, KaTo MYATUMEAUNATa,
MHOMOMPOLECOPHUTE CUCTEMU, MHOro3afavyHuTe oOnepauuMoHHU CUCTEMU W
Ap., KOWTO M3MCKBAT HOB NOAXOA W  KpUTEpUM TMNpU  OLEHKa
NpoM3BOAMTENIHOCTTA Ha npouecopa.

Hakon ot (baKTOpVITe, OKa3Ballin BJINAHNE BbPXY NMPOU3BOAUTENTHOCTTA Ca !

* PaspsagHOCT Ha npouecopa - KOJIKOTO no-se4ve 6uta AaHHM MOXe Aa
obpaboTn npouecopbT €AHOBPEMEHHO, TOJIKOBA €  MOo-rojsiMo
6bp30aecTBNETO MY.

e TakToBa 4ecTtoTa - KO/IKOTO € MO-BMCOKa TaKToBaTa 4ecToTa Ha
npouecopa, MNpu paBHUM ApYyrM YCIOBUS, TONKOBa € MO- BUCOKA
npoussBoaMTenHocTta My. OCHOBHO, TakToBaTa 4ecToTa 3aBWMCUM OT
nebenvHaTta Ha cunuumeBaTa MoAsoXKKa Ha NPOoLECoOPHUS YN,

e ApXMUTeKTypa - NpeMMHaBaHETO OT CTaHAapTHa KbM CynepckanapHa u
MHOroMNpoLEecopHa ApPXUTEKTYpPU 3HAYNTENHO yBenunuu
NpoM3BOAMTENHOCTTA Ha mnpouecopute. B cbBpeMeHHUTE NpPOLLECOpHM
APXUTEKTYPUN Ce M3NnoNn3BaT TEXHUKWU KaTo MNapanesiHa u KOHBeVIepHa
obpaboTka, Nnpeacka3BaHe Ha NpPexoAu, ABOMHA Kell naMeT u 4p., KOUTo
HaToBapBaT MPOLIECOPHOTO BPEME U 3HAUYUTENIHO YCKOPSIBAT CKOPOCTTa
Ha obpaboTka Ha AaHHUTe.

OueHKa Ha NPOU3BOAUTENIHOCTTA

OLeHKa NpoOU3BOAUTENHOCTTA HA PasIMUYHUTE MPOLIECOPM U KOMMIOTPU € CNOXKEH
npouec M 3aBMCM OT MHOro akTopu - TMPOU3BOAUTENN, apPXUTEKTYpa,
KOMMOHEHTU M T.H. CblUECTBYBaT pas/IMUHM METoAM 3a OLEHKa, KaTo Te ce
NMPOMEHAT C pa3BUTUETO Ha KOMMIOTPUTE.
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BCY / ESP © 2009
AuncumnrnnnHa: KoMnoTbpHU apxuTekTypu, Moayn: PeyHuk
ABTop: Mapus [AumutpoBa

KoMmniotbpHu Apxutektypu / PedyHuk

ACL: Access Control List - KOHTpo/ieH CNUCBbK Ha AocTbna
ADSL:Asynchronous Digital Subscribers Line - AcMHXpoHHa undpoBa NMnMHUSA
AI: Artificial Intelligence - M3kycTBeH MHTenekT

AIT: Advanced Intelligent Tape

ALU: Arithmetic Logic Unit -ApeTMeTU4HO NI0rMyecko yCTponCTBO
ATAPI: Attachment Packet Interface

ATM: Asynchronous Transfer Mode - ACMHXPOHEH pexXuM Ha NpeaaBaHe
BIOS: Basic Input Output System - OcHOBHa BXOAHO M3X04Ha cucTeMa
BSB: Back Side Bus - 3agHa wuHa

CICS: Customer Information Control System

CIDR: Classless Inter-Domain Routing

CIS: Computer Information System

CISC: Complex Instruction Set Computing

CMM: Capability Maturity Model

COM: Component Object Model

CPU: Central Processor Unit - LleHTpaneH npouecop

CS: Code Segment - Kogos cermeHT

CSS: Cascading Style Sheets

DAT: Digital Audio Tape

DDL: Data Definition Language

DDR: Double Data Rate

DLL: Dynamic Link Library - luHaMn4yHa cBbp3Balla bubnuorteka

DMA: Direct Memory Access - [lupeKkTeH AOCTbN A0 nameTTra

DML: Data Manipulation Language

DRAM: Dynamic Random Access Memory - [MaMeT ¢ AMHaMU4yeH AOCTbN
DRL: Data Retrieval Language

DS: Data Segment - CermMeHT 3a AaHHU

DWA: Device Wire Adapter - XXM4HO aganepHoO yCTPONCTBO

DWH: Data Warehouse - Cknaa 3a AaHHu

EDI: Electronic Data Interchange

EOF: End Of File - Kpaii Ha dalina

EOL: End Of Line - Kpai Ha peaa nnu yeptaTa

EPP: Enhanced Parallel Port

ES: Data Segment - CermeHT 3a AaHHMU

FAT: File Allocation Table - Tabnuua 3a pasnpeaenerHue Ha dannoBeTte
FDDI: Fiber Distributed Data Interface

FDMA: Frequency Division Multiple Access

[58]


http://students.bfu.bg/mod/wiki/view.php?wid=46&userid=0&groupid=0&page=%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%BE%D1%80
http://students.bfu.bg/mod/wiki/view.php?wid=46&userid=0&groupid=0&page=%D0%9A%D0%BE%D0%BC%D0%BF%D1%8E%D1%82%D1%8A%D1%80%D0%BD%D0%B8%20%D0%B0%D1%80%D1%85%D0%B8%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%B8

FIFO: First In First Out - MbpBMA BNA3BLA MbPBU N31K3a

FPU: Floating Point Unit - YcTpolicTBo, paboTewwo ¢ nnasawa 3anetas FS: Data
Segment - CerMeHT 3a AaHHMU

FSB: Front Side Bus - lNpegHa wuHa

GDT: Global Descriptor Table - Tno6anHa geckpunTtopHa Tabnuua
GS: Data Segment - CerMeHT 3a AaHHMU

HDD: Hard Disk Drive

HDLC: High level Data Link Control

HGC: Hercules Graphics Card

HMA: High Memory Area

HTML: Hyper Text Markup Language

HTTP: Hyper Text Transfer Protocol

HWA: Host Wire Adapter

IDE: Integrated Drive Electronics

IDT: Interrupt Descriptor Table - leckpuntopHa Tabnuua Ha npekbCcBaHUATa
IMAP: Internet Message Access Protocol

IP: Instruction Painter

IPC: Instructions Per Cycle

IPP: Internet Printing Protocol

IRQ: Interrupt Request

ISA: Instruction Set Architecture

ISO: International Organization for Standardization

ISP: Internet Service Provider

IT: Information Technology

JMS: Java Message Service

JSP: JavaServer Pages

LAN: Local Area Network - JlokanHa Mpexa

LDT: Local Descriptor Table - JlokanHa geckpuntopHa Tabnuua
LIFO: Last In Last Out

LLC: Logical Link Control

LRU: Least Recently Used - NMocnegHo nanonseaH

MAC: Media Access Control

MAN: Metropolitan Area Network

MIDM: Multiple Instruction Multiple DataStream

MMU: Memory Management Unit

MMX: MultiMedia eXtention

MRU: Most Recently Used

MSW: Machine Status Word

MTA: Mail Transfer Agent

MTBF: Mean Time Between Failures

NAT: Network Address Translation

NB: North Bridge

NIC: Network Interface Card nnm Networked Information Center
NNTP: Network News Transport Protocol
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OLAP: Online Analytical Processing

OLTP: OnLine Transaction Processing

0SS: Open Source Software - CodpTyep c 0TBOpPEH KOZ,
Paging: CrpaHunuupaHe

PAP: Password Authentication Protocol

RAM: Random Access Memory

RISC: Reduced Instruction Set Computing
ROM: Read Only Memory

SB: South Bridge

SIMD: Single Instruction Multiple DataStream
SRAM: Static Random Access Memory

SS: Stack Segment

SSD: Solid State Drive

SSE: Streaming SIMD Extensions

STP: Segment Table Pointer

UMA: Unified Memory Access

UWB: Ultra-Wideband

VTOC: Volume Table Of Vontents

WTC: Write True Cashe

WUSB: Wireless USB

XML: Extensible Markup Language

ASP: Active Server Pages - AKTMBHMU CTpaHWULUWM Ha CbpBBLP
AIY: ApUTMETUKO-/TOMMYECKO YCTPONCTBO

BY: bnok 3a ynpasneHue

DY: OYHKLMOHANHO YCTPONCTBO
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bCY / ESP © 2009
LAncuymnnnanHa: OnepauymoHHn Cuctemu, Mogyn: Yuku
ABTop: Neopru TemesiKoB

OnepaymoHHU cuctemmn / Ynku

Microkernel

MuKposiApoTO M3BBLPLUBA Majika 4acT oT onepaumuTe B MNo-CbkpaTeHa dopMa:
BbTpPELUHOMNPOLIECHA KOMYHMKaUWs, OrpaHWUYeHO YyrpaBfieHMe Ha npouecute U
pa3nucaHnsa, KakTo W HAKOM BXOAHO-U3XOAHM oOnepauuMm OT HUCKO HUBO.
MuKpOKbpHb/a Cce siBSIBa MO-Masiko 06Bbp3aH C Xapayepa, 3aloTo MHOro OT
cucTeMHUTE  cneuundukn ocTtaBat B notpebutenckoTo MPOCTPaHCTBO.
ApxuTekTypaTa Ha MUKposiapaTa OCHOBHO € HauyuMH 3a pe3loMupaHe Ha
AeTannnTe Ha KOHTpoJsia Ha NpouecuTe, 3adensHe Ha NaMeT U pasnosioXeHUe Ha
pecypcuTe Taka, 4Ye ApYyrmsT YMNCET Aa U3UCKBA MUHUMYM MPOMEHU.

Linux

Linux e npumep 3a Unix cbBMecTMMa onepaumoHHa cuctema, paspaboTeHa oT
JlvHyc TopBanac. UMa HAKONKO Bepcun Ha Linux (HapedeHu anctpubyumun), Tbi
KaTo HEWHWAT aBTOp € NpeaocTaBun M3XoAHUS Koh nybnuyHo m ceBoboAHO.
Bcekn Moxe pga cBanmM A4pOTO Ha ornepauMoHHaTa cuctema, gobass cBoK
cobctBeH codTyep M pasnpocTpaHsaBa HOBMSA USANOCTEH MNpoAyKT. Hsakowm
ancTpmbyummn ca 6esnnatHmM (nNnawarte camo AUCTPUOYLUMOHHUTE pasxoau) WU
KOMNaHuuTe ne4vensaT camo OT NMPUXOAM OT MOAAPBXKKA M KOHCYATAHTCKU YCIyru
(TakmBa npumMepwu ca Fedora n Mandrake Linux). Hakou ce nnawaT Ha OCHOBa
KOoMMTbp/NoTpebuten KakTo Apyrn codTyepHu npoaykTu (BX. ypoka 3a
nunueHsmpaHe) - Takma ca RedHat Linux n SuSE Linux. [lHec, Ta3u cuctema ce
CuYMTa 3@ BCe MNO-3HAYMM KOHKYpeHT Ha Microsoft Windows B noneto Ha
nepcoHasiHUTE KOMMIOTPU, KAaKTO U NpU CbpBbpHUTE naatdopmu. Ta ocurypsisa
nogobeH rpaduyeH uHTepdelnc, OCHOBaAH Ha MNpO30puUM, CbLO W MONYASAPHM
odnC nNpuNoxXeHUss KaTo TEKCTOBWM peaakTopu W efeKTPOHHM Tabnuuym.
Hepoctatbk Ha Linux uHCTanaumsata € HUCKaTa NOAAPbBXKKA Ha KOMMIOTbPHM
Urpun, Taka 4ye reMMbpuTe BCe olle ca BepHuM Ha Windows unum Ha wurposute
KOH30/M kaTo Sony PlayStation, Nintendo unu X-Box. MonynsipHOTO 50ro Ha
Linux e NMHIrBUH.

Multiprocessing - ABe wau noseye nNporpamun, KOUTO ce MU3NbaHABAT "BUAMMO"
KOHKYPEHTHO M0J KOHTpOo/sla Ha onepauMmoHHaTta cucrtema. lMporpamuTte HAMaT
HMKakBa Bpb3Ka MOMeXAy CuM OCBeH (akra, 4ye ce crtapTupaT U M3NbaHSaBaT
elHOBPEMEHHO.

Multitasking - ®akT e, ye eaMH NMpouecop MOXe Aa M3MbJIHABA KOHKYPEHTHO
caMoO efHO MPUOXeHWE B AaZleH MOMEeHT (MKW 3a npeanoynTaHe npolec). Tosa
MoXe pa e npobnem, ako noTpebuTenart ucka ga pabotm eaHOBPEMEHHO C
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TekcTtoobpaboTBalwa cucrema, enekTpoHHa Tabnuua v ga wurpae nwbumarta cu
urpa c kaptu. Toea He 61 6UI0 BbL3IMOXHO, ako 6posAT Ha npouecopuTe e paBeH
Ha TO3M Ha NpuoXeHusaTa.

Main memory - Cnej npouecopa eanH OT Hal-BaXHUTE KOMMOHEHTU Ha BCEKU
KOMMIOTbLP e HeroBaTa namet. lameTTa Ha KOMMTbpa e HeroBata paboTHa
obnacTt, KbAeToO TOM BPEMEHHO CbXpaHaBa BCUYKKM pannoBe, KOUTO ca My
Heobxoammu, 3a ga paboTu.

Multithreading - gBe uan nosedye 3agayn, KOUTO Ce M3NbAHABAT "BUAMMO"
napanesiHoO B paMKUTE Ha edHa W cbla nporpama. NoHakora ce HapuyaT "nekun"
(lightweight ) npouecu

NetWare - NetWare e onepaumoHHa cucteMa 3a CbpBbPHWU NNaTdopMu,
pa3paboteHa n npogasaHa oT Novell. Obnro BpeMe T 6ewe KOHKYPEHT Ha
Microsoft Windows NT cbpBbpHUTE cucteMun. Ta BUHarm e 6una cneumnanusmpan
NPOAYKT, KOWTO € HECbBMECTUM C ApYruTe OonepauMoHHM CUCTEMM Ha nasapa -
3aTtoBa nporpamuTte, pas3paboTeHn 3a Hero, HAMa ga Ce CTapTvpaT Ha Apyru
cuctemu. Monactoswem, Novell e nycHan B npogaxba HoBa Bepcus Ha NetWare
6asupaHa Ha Linux sgpo u SuSE Linux auctpmbyuusa. 3aHanpes, cuctemarta
HAMa ga € CTporo cneuuanuMsMpaHa camo 3a CbpBbpHM nnatdopmu, a e
noaabpxXa M HaCTOTHW KOMMNIOTPMU.

Operating system - OnepauuoHHaTa cucTemMa e crneumaneH Bua codTyep,
KOWTO Ce TrpMXW 3@ YNpaBNEHUETO Ha BCUYKM YCTPOWCTBA, COPTYEpPHU U
XapAyepHU KOMMOHEHTM B eAHa KOMMITbpHa CUCTeMa, KakKTo W 3a
B3aMMOAENCTBMETO NoMeXxay UM. TS ce rpuxxn 3a pasnpegensHe Ha pecypcuTte B
cuctemaTta, v 3a ynpasJ/ieHne Ha AOCTbNa A0 TSX Ha OTAeNHUTeE nporpamu.

Processor - LleHTpanHUAT NpoLecop € OCHOBHaTa YacT Ha efleKTPOHHO-
N3YNCIINTENIHA MaLLMHA, KOSITO AeKoAMpPa U U3MBbJHABA MHCTPYKUMUTE OT
NporpaMHOTO ocurypsieaHe. MNpouecopbT € Hal-roneMmsaT YnMn Ha AbHHaTa
nnaTtka. ToOW e CbpLETO HA KOMMNIOTbPHAaTa CMCTEMA, U3MbJIHSIBA MHCTPYKLNUTE U
6opaBu c gaHHuTe. MNpeacTaBnsiBa Maska KancynampaHa CuamumeBa niacTuHa C
BrpageHN MUKPOENIEKTPOHHWN eneMeHTUn (TpaH3ncTopu).
CbCTOM Ce OT ABE OCHOBHM Y4acTu:

=  ApUTMETUKO-NOrmyecko ycrpomcteo (AJTY)

= KoHTposHO (ynpasnsBalo) ycTtpomnctao (YY)

Process - Mpouec OnepauMoHHaTa cucTteMa paboT C eaAnH BaxXeH dyHAaMeHT
HapeyeH npouec. Toil e eaUHCTBEHUAT 06eKT, KOWTO pasno3HaBa M W3MNo/3Ba.
KoraTo crapTvpaTe MpuoXeHue, cucTemMaTa Cb3faBa MpoLec U nporpamara ce
M3Mb/IHABA B Hero. Bcuukn pecypcu, 3aemaHu OT paboTewo MpuioXKeHue
(cTapTupaH npouec), ca flokasHM 3a npoueca W He MoraT fa ce AOCTbNBaT oT
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ApYyrn TakmBa (OCBEH aKO CaMuAT TOW He ro m3uckea). ToBa O3HayaeBa, 4e ako
OafeHo npuioXeHne otsopu dain M YyeTe OT HEro, HMKOS Apyra nporpaMa He
MOXe Aa nuwe B cblms dann. KOHKYpeHTHOTO YeTeHe M 3annc, OCBEH aKo He
Ca CUHXPOHM3MpaHW, We poBede A0 MNpobneM, ako 4eTAWOTO MpUIoXKeHne
npoynTa AaHHW, KOUTO BeAHara we 6baaT npesanucaHn (M Taka HUKOra He ca
cblectsyBanu). Opyr npumep 3a cbAbCbK Ce MosiBABa KOrato npuioxeHue
3anucea gaHHn B RAM nameTtta. Beue cnomeHaxme, ye usanata obpabotBaHa
nHdbopmMmauma nNbpBo TpabBa Aa ce 3apean TaM. [lpeacrtaBeTe CUM TEKCTOB
penakTop, Hamupaw, ce B RAM nametta. Cera Apyro npuioXeHue ucka Aa
cTapTvpa urpa M ce HyxXaae OT nameTTa, 3a Ja 3apeau KapTUHKU, KapTu U
nosvumsaTa Ha wurpada. Taka wurpata 6um Morna ga nuwe BbpxXy MNameTTa,
n3nonssaHa OT pedakTopa v noTpebutenat 6u BMASA HewWwo CTpPaHHO Ha eKpaHa.
3aTtoBa nameTTa CbLWO € JlokanHa 3a Bceku npouec. Korato gageH npouec ce
NnpeKkbCHe Heo4YakBaHO - HanpuMmep HerosuTe paspaboTunum ca [onycHanu
rpewka — HaKon dannose MaM 4act OT NaMeTTa He ca MpaBuHO ocBoboaeHw.
Cera npobnembT 6M 6Un, Ye dannbT We e HefOoCTbMeH 3aBMHarM M CbLo Taka
naMeTrta HsMa Ja € Ha pa3snosioxeHme. To3m npobnem edekTMBHO ce
npeaoTBpaTsaBa OT oOMepauMoHHaTa CUCTeMa — TS MNOMHM BCUYKM OTBOPEHM
dannose n 3ageneHata namer. Korato npouechT 3aBbpluM, BCMYKM pecypcu ce
ocBoboxpasar 3a 6baella ynorpeba.

RAM (Random Access Memory) e naMeT C NpoM3BOJIEH AOCTbMN. Hapuua ce “c
Npou3BoOJiIeH AOCTbN” Nopaan akTa, Ye A0 BCAKO MSACTO OT naMeTTa MOXe Aa ce
OCbLUECTBM AOCTLMN TONKOBa 6bP30, KONKOTO U A0 NMPOU3BOSIHO APYrO MACTO.
MameTTa cnyxun Kato 6ydep Mexay LeHTpasHUS MPoLecop M oCTaHannTe
KOMMOTbPHN KOMMOHEHTW.

OcHoBHUTe NpegHa3HadyeHus Ha RAM nameTTa ca cnegHuTe:

* [la cbxpaHsiBa KOMWe OT CUCTEMHUTE COPTYEbpHWU MpOrpamMu, KOWUTO
KOHTponupaT 6a30BUTe QYHKUMM Ha KOMMOTbpa. ToBa Konue ce
3apexaa B RAM - nameTTa, KOrato KOMMIOTbLPBLT C€ BK/OYM M OCTaBa
TaM npes Usa0TO BpeEMe, A0KATO TOW € BKIIIOUEH;

e BpeMeHHO CbxpaHeHMe Ha KOoMnuMe OT TMPWIOXKHW MNporpaMn, YUUTO
WHCTPYKLMWN CE U3BUKBAT M U3NBAHABAT OT LEHTpanHMUS npouecop;

e BpeMeHHO CbxpaHeHue Ha AaHHM, KOUTO Ce BbBEeXAAT OT KjlaBumaTtypaTa
WM ApYrn BXOAHW YCTPOMCTBA, AOKaTo Te 6bAaT CbXpaHeHW 3a Mo-
AbAro BpeMe Ha YCTpOMCTBaTa 3a CbXPaHEeHWe Ha AaHHW unun 6baat
npexBbpiieHn KbM LieHTpanHus npouecop 3a obpaboTka;

e« BpemeHHO CbxpaHeHMe Ha AaHHW, KOUTO ca pe3ynTtat oT obpaboTtka,
fokato 6bAaT wM3BMKAHW OT Apyr npouec 3a obpaboTka unn 6vaat
NpexBbpiieHN KbM W3XOAHUTE YCTPOWCTBA KaTO eKpaH, NpUHTEpP Wu
ANCK.

Buapose RAM namer:
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* CratmyHa RAM namer (SRAM - Static RAM) - wu3non3ea ce B
cBpbxbbp3ogencTBawm 6bydepHu noacmctemm (Hanpumep KaTo Kell-
namet L2). OnakoBaHa e B DIL unnose nnu e BrpageHa s CPU.

* OwvHamuyHa RAM namet (DRAM - DynamicRAM) - OCHOBHa CUCTEMHa
nameT, naketupaHa kato SIMM-oBe win kato DIMM-oBe. 3a
3anoMHsaLWaTa KieTka ce M3Mnos3Ba KOHAEH3aTop, KOWTO CbXpaHsBa
eneKTpu4eckn 3apsa.

Resourses - TepMWHBLT O3HauyaBa BCMUKO, KOETO [aAeHO MPUSIoXKEHNE MoXe aa
n3non3ea 3a paboTtata cu — MameT, ANCKOBO MPOCTPAHCTBO, MPOLIECOPHO BpPEME,
MpexoBa KapTa M T.H. Tasu rnaBa 3acara pasnpeaenieHNeTo Ha Pecypcu KbM
npunoxeHus, paboTelwm noa onepauMoHHaTa cucTema.

Unix

Unix e ronsiMo ceMencTtBo OonepaumoHHW CUCTEMWU, CNOAENAWM e4HU U CbLUM
CTaHAapTM3MpaHu KoHuenuun npu AusamHa. Cuctemata € Ha nasapa oT
JeceTuneTns, Ho ce crneumanmimpa OCHOBHO B TEXKW CbpPBbPHU CUCTEMMU,
M3NCKBALLM BUCOKA HANMYHOCT WU HageXAHOCT. Taka TS ocurypsisa no-manbk
norpebutenckn KoMdboOpT Ha HEONUTHW agMuUHUCTpatopu. WMa HAKoKo
npouvssoauTens, cneunanmsnpaHu B onepaumoHHuTe cmuctemun Unix - IBM, Sun
Microsystems, Hawlett Packard, v T.H. TexHuTe BepCcuum Ha cucTemMaTta He ca
6e3nnaTHM M ce pasnpocTpaHsaBaT 3ae4Ho "B KyTuaTa” CbC CbpBbpeH Xapayep.
To3n xapayep Moxe ga 6bae CbBMeCTUM C O0BMKHOBEHUTE KOMMITPWU, UM CbC
creumanumsmpanm nnatgopmm KaTo IBM Mainframes. MporpamuTe,
npeaHasHaveHun 3a Unix cuctemum (MMawm Taka HapedeHus POSIX ctaHpapT), 6u
TpsibBano Aa ce M3NbAHABAT HA BCUMYKM TAX. HacT OT Te3u npuioxeHus moraT aa
ce cTtapTupaT gopu Ha Microsoft Windows, HO To3n Habop e AoCTa OrpaHUyYeH.

Secondary Memory
ToBa e cnomaraTesiHa NaMeT 3a KOMMIOTPU. TA CbXpaHsaBa AaHHW U Mporpamu,
KOWUTO He Ce M3Mos3BaT B MOMeHTa.To3un TUM NaMeT e eBTMHa U ronama.

Input/Output processor

BxoAHO-u3xoAeH npouecop - xapAayep, npeAHasHayeH Aa obpaboTsa BXOAHU U
M3X04HM onepauuu, 3a Aa CBanu TO3WM TOBap OT rAaBHMUSA npouecop. Hanpumep
eauH npouecop 3a UMBPOBM CUTHANM MOXe [a M3BbpLIBA BpPeMeoTHeMallM,
CNOXHWU aHalnM3nm W CUHTE3 Ha 3BYKOBU wabnoHn 6e3 AOMBJ/IHATENHO
HaToBapBaHe Ha rnaBHUS NpoLecop.

Digital signal processor
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Mpouecop 3a undposa obpaboTka Ha curHanu. Manonsea ce 3a NpPoOEKTUPaHe Ha
cuctemm 3a ungposa obpaboTka Ha curHanm B KOMyHukaumute. DSP-Tata morat
Aa U3Mon3BaT KakKTo MHCTPYKUMWM C 06O NpeAHa3HayeHne Taka M cneumbudHm
TakmBa, obe3nedaBawm Heobxoammus 6pol onepaumm 3a obpaboTkaTa Ha
CUTHanu.

System bus
Cnyxu 3a KOMyHMKauuMsa  Mexay npouecopa, rnasHata naMeT u
BXOAHO/WU3XOAHUTE YCTPOMCTBA.

MAR

Memory Address Register - cbxpaHsaBa agpeca Ha MSACTOTO Ha NaMeTTa, KbAEeTo
cneaBallaTta MHCTPYKUMSA We ce n3nbaHW.[JoKaTo nbpBaTa MHCTPYKUNS ce
M3Nb/IHSABA, agpeca Ha creaBallaTta nameT ce cbxpaHsasa oT MAR.

MBR

memory buffer register - e perncrbpbT B UEHTpanHUs MNpoLecop, KOWTO
CbXpaHsiBa AaHHUTE, KOWTO Cce MpexBbpaaT KbM W OT MNpPEeKMs AOCTbN Ha
CbXpaHeHueTo. PaboTn kaTto 6ydep, KOMTO NO3BONSIBA Ha LEHTPanHMs npouecop
M naMeTTa Aa AeNcTBaT He3aBUCUMMK, 6e3 ga 6baaT adekTupaHm OT MasioBaXkKHM
pas3ninuus B onepaumuTe.

SPOOL = Simultaneous Peripheral Operations On Line

3a pa ce cbrnacyBa BMCOKOTO 6bp3oaenicTBue Ha npouecopa ¢ 6aBHaTa pabota
Ha HsKou nepudepHn yCcTpolcTBa (4YeTeu Ha KapTu, MnedaTawlo yCTPOMNCTBO)
3ano4yBa ga ce m3anonsea T.Hap. cnyamHr (ot SPOOL - Simultaneous Peripheral
Operations On Line), KonTo 3aMeHst aBTOHOMHUTE YCTpPoMcTBa. [pu cnynuHra ce
M3non3Ba MexauHeH HocuTen (neHTa, pAauck, 6apabaH), BbpXy KOWTO
npegBapuTenHO Cce 3anuceBaT noanexawmte Ha obpaboTka 3agaHusa uam
nosy4yeHnTe pelynTtaTy, HO C MoMollTa Ha npouecopa. B noseveTo cuctemun ce
M3MonsBaT AMCKOBE, KOUTO OTCTpaHABaT HeAoCTaTbKa Ha NleHTUTe - usnaTa
neHta TpsbBa Ja ce 3anuwe, cnej KOETO Ce MNpeHaBMBa M 3ano4dBa 4veTeHe
(ocBeH TOBa ca Heob6XxoAMMM HSKONKO NEHTM BMECTO eauH auck). MpouecopsT
HenpekbCHATO YynpaefsiBa BbBeXAaHeTOo Ha 3ajaHus  (HaHeceHW Ha
nepcdokapTn) BbpXy Ancka, usbopa 1 ctapTMpaHeTo Ha 3ajaHue, U3UUCIIeHMETO
My, W pasneyaTBaHeTO Ha pe3ynTatute. BcblWHOCT TOBa e nbpBata ¢opma Ha
MynTUNporpammpaHe, KaTto camo efHa oT 4-Te nporpamu e notpebutencka (T4
yeTe AaHHMTE CU N 3anucBa pesynTaTuTe OT/BbpXy AMCKA).

JdokaTto 6ydepupaHeTo no3BoNsBa MNPUNOKPUBAHE HA BXOAHO-U3XOAHUTE
onepaumMn C M34YuCNeHuaTa B 3a4aHUETO, CNYJIMHIBT NO3BOMSIBA MPUNOKPUBAHE
Ha BX0A4a/M3x04a Ha eAHO 3ajaHue C U3YUCNEHUETO Ha Apyru. Taka ChysMHIbT
noaabp)Ka MHOMO MO-rofisMO HaToOBapBaHe Ha mpouecopa M yCTpohcTBaTa, U ce
nosy4yasa 3HAUYUTESTHO yBEINYeHMe Ha Npom3BoaMTenHocTTa. Jpyro npeanMmcTso
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€ Bb3MOXHOCTTa 3a NJlaHMpaHe Ha WU3Mb/IHEHWETO Ha 3ajaHWsiTa, PasnosioXKEHU
BbpPXY AMCKa.

RTOS - OC 3a peanHo Bpeme.

Opyr tTvn OC paboTtaTt B peanHo Bpeme 42, 67, 78, 79, 83, 85, 88. Te ce
noseaBaT B Hayanoto Ha 60-Te roavHuW. XapakTepusupaT ce C ToBa, 4e
AeicTBMsATa MM Ce ynpaBnsBaT OT BbHWHM CbOUTUA, MOCTbNBaWM B
npeaBapuTeNIHO HEU3BECTHM MOMeHTU. ObpaboTkaTa Ha BCAKO CbbuTue Tpsbsa
Aa 6bae 6bp3a M HaBpeMeHHa - B paMKuTe Ha TOYHO OonpeaeneH MHTepBan oT
BpeMe. BbHIWHUTE CbbUTUS NpeacTaBnsBaT 3asBKM 3a 0OC/yXBaHE Ha HSKaKBWU
aCMHXPOHHO paboTelm yCTponcTBa MAM 3a nNpuveMaHe Ha AaHHu. Te3m OC Han-
YecTo ce NpoeKTMpaT 3a ynpasB/ieHMe Ha TEXHOJIOMMYHM npouecu (3aToBa olle ce
Hapmdyat OC 3a ynpaBneHme Ha npouecn). KomnioTbpbT e cHabaeH CbC
cneumanHa nepudepus (gatumum, aHanoro-undposn “n UMdpPO-aHaNOrosm
npeobpasyBaTtenu un ap.), 4pe3 KoAaTo Ce CBbp3Ba C ynpasnssaHaTa cucrtema. OC
3@ peasiHO BpeMe cBexaaT A0 MMHMMYM y4yacTMEeTO Ha 4oBeKa B rpoueca Ha
ynpasneHune. O6MKHOBEHO ce MnpeaBuMXAa BMeLWaTencrTso Ha onepatopa npu
HenpeaBUAEHU CUTYauMU UK MPU Bb3HUKBAHE Ha rPeLLKu.

Mma aBe pa3HOBMAHOCTM Ha cuCTeMuTe 3a peanHo Bpeme. ,Crporute" cuctemm
rapaHTMpaT, 4Ye KPUTUYHUTE peasiHOBPEMEHHW 3ajadu 3aBbpliBaT HaBpeMme.
ToBa M3MCKBaA 3aKbCHEHMSATA B cucTeMaTa (OT YeTeHeTO Ha AaHHW 40 BpeMeHaTa
3a obpaboTka Ha 3asBkM kbM OC) ga ca CbOTBETHO OrpaHuyeHu. oaobHu
OrpaHMYeHus Mo BpeMe AUKTYBaT 4epTUTe Ha CTPOrmte CUCTEMU 3a peasiHo
Bpeme. BtopuyHa nameT O06MKHOBEHO fMMNCBa WM Ce U3Mof3Ba CbBCEM
OrpaHnyeHo - gaHHUTe ce nassaT B nocrtosHHa nameT (ROM) mnm B 6bp3a namer.
MHOro oT (yHKUMUTE Ha CbBpPEeMEHHWUTe CUCTEMM CbLO nunceat (Hanpumep,
BUpTyasiHa nNaMeT no4YTM BUHaru nuncsea). lNMpuymHaTa e, ye cbBpemeHHuTe OC
uMaT 3a uen ga cb3gasaT yaobctBa npu paboTta C MawwuHaTa, M30AMpaniku
notpebutens oT anapaTypaTa, KOeTO BOAW A0 HENpUMeMSIMBO HapacTBaHe Ha
BpeMeTO 3a M3MNbJ/IHEHME Ha onepaumuTe. M3nMcKBaHWATa Ha CTpOrmMTe CUCTEMM
3@ peanHo BpeMe BAM3aT B KOHMAMKT € Te3n Ha OC c BpemMeseneHe u 3aTtoBa
cbuwectByBawmte OC ¢ obwo npegHasHayeHWe He noaabpxaT @yHKUMKM 3a
peanHo BpeMe OT TO3M BuA.

Mo-mManku orpaHuM4YeHMss uMmaTt ,CMeTeHuTe" CUCTEMM 3a peasiHO Bpeme, npu
KOUTO KpUTUYHa peanHOBpeMeHHa 3ajava ce M3MNbJHABaA, KaTto nosiyyaBa Han-
BWCOK MpuopuTeT A0 3aBbplBAHETO CU. M TyK 3aKkbCHeHMsTa Ha cucremarta
TpsibBa ga 6baaT orpaHWYeHn A0 NpueMnvBa CTEMNEH - peasHOBPEMeHHa 3ajaya
HEe MOXe Ja 4yaka HeonpenesneHo AbAro 3a M3NbjHeHMeTo cu. CMeK4yeHuTe
CUCTEMM He MoraT [a Ce M3MOA3BaT 3a ynpasfieHWEe Ha WHAYCTpuanHu obekTu,
po6otTm 1 Ap., TbA KATO B THAX JIMCBAT HAKOW OT BaXHWUTE MEXaHU3MU Ha
orpaHmyeHuTe cuctemu (HanpuMep, NpeuusHo npeanasBaHe OT MbpPTBa XBaTka).
Te ca nonesHun, Hanpumep, B MYNTUMEAUUHUTE MPUIOXKEHUS, HAYYHU MNPOEKTU
(kaTo noaBOAHWM M3CneABaHWsA), BuUpTyanHa peanHocT M Ap. 3a pasauka oT
OorpaHuyeHunTe CUCTeMM, Te3n CUCTEMU MMaT HyXAa OT pasBuTUTE (PYHKUMWU Ha
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OC. Tb# KaTO CMEeKYeHUTe CUCTEMM 3a peanHOBpeMe UMaT rosisiMO MpuUIoXeHue
W He BAM3aT B KOHPANUKT ¢ gpyrute tunoee OC, TexHUTe PYHKLMN Ca BKIOYEHMU
B noBeyeTo oT AHewHuTe cuctemn (UNIX, Windows NT, DEC VMS)

TS

MalwmnHHa KoMaHaa. B MHoOro npouecopu MMa crneunanHM MallMHHWU KOMaHAM 3a
opraHusMpaHe Ha B3aMMHO M3KJO4YBaHe. Hal-uyecto ce m3non3eBa KOMaHaa oOT
Bnga TS (Test and Set -nposepu u ycraHoBu). KomaHpata TS(a,b) vuma aBa
napamMetTbpa OT JorMyeckn Tun. [eicTBMETO 1 ce cBexaa A0 CNeaHoTo.
KoMaHaaTa yeTe CTOMHOCTTa Ha fnormyeckata npoMeHnvBa b, 3anmnceBa g B a
(a:=b) n ycraHoBsiBa b:=true. Bceku npouec mMMa nokajsHa MNpPOMeEHIMBA, a
obuwa e rnobanHa (obwa) NnpoMeHNMBa 3a BCUYKM MPOLIECU, KOHKYpUpaLLM ce 3a
HAKaKbB pecypc, U e uHuumanuampaHa c false. MNpouec (Heka aa e npouec_1)
B/iN3a B KPUTMYHATA CU CEKLUMA B 3aBUCU!«OCT OT CbCTOSTHMETO Ha JioKasiHaTa cu
npoMeHnuBa. AKO HsIMa Apyr npouec B KpUTMYHa cekuus, ToraBa obuwia-false.
Mpu u3nbnHeHueTo Ha TS B uukbna while, nokanHa__1 nony4yaBa CTOMHOCT
false, a obwa - true. B pesyntat Ha TOBa npouec_1 BAM3a B KpUTUYHATa CU
cekuusl, a Apyrute npouecu usanagaT B UWKb/J Ha oOvakBaHe (M3Mb/HSABANKU
onepatop while). Mpun HanyckaHe Ha KpuTMYHaTa cCuM cekumst npouec_1
npuceosiBa Ha obuwa cromHocT false, ¢ KOeTo ce paspelwaBa Ha ApPYyr 4Yakall
npouec Aa Brese B KpUTMYHaTa CU CekumS.

ReiserFS

ReiserFS e xypHanHa dainoBa cucteMa cb3gageHa cneumanHo 3a Linux oT
dupmata Namesys. CTpykTypHo ReiserFS e cxogHa KaKTO Ha KjlacM4yeckuTe
¢pannosun cucTtemMn, Taka U Ha HAKon 6asu aaHHW. OTnnyaea ce C MHOMo BMCOKO
6bp3oaencTeme, ocobeHo npu paboTta c ronsam 6pon Manku dalnose.

Moaabpxa ce oT Linux aapoto oT Bepcus 2.4.1 n e nogpasbupawa ce dainosa
cucteMa 3a Hakou auctpmbyunmn kato Elive, Xandros, Yoper, Linspire, GoboLinux
1 Kurumin Linux. MNMpean 3akynyBaHeTo Ha SUSE ot Novell 6e nogpa3sbupalua ce
W 3a Tasn anctpubyums.
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OnepaunMoHHM cuctemm / Pe4yHuk

A

AAD: Advanced Applications Database
AAPI: Administrative Application Programmer Interface
AASP: ASCII Asynchronous Support Package
ABATS: Automatic Bit Access Test System
ABR: Area Border Router
AC: Accumulator
ACB: Access Control Block
ACC: Area Communication Controller
ACD: Active Configuration Directory
AFS: Acer Fast Filesystem
AHB: Advanced High-performance Bus
AMD: Advanced Micro Devices
AMD " :Active Matrix Display
APC: Asynchronous Procedure Call
API: Application Programming Interface
AR: Adress Register

B
BAT:BATch file
BCU: Bus Controller Unit
BFS: Be File System
BFT: Binary File Transfer
BIC: Bus Interface Chip
BIOS: Basic Input Output System
BIS: Boot Integrity Services
BIU: Bus Interface Unit
BNU: Basic Network Utilities
BOS: Base Operating System

CAD: Computer-aided design

CC: Condition code

CCR: Condition Code Register
CM: Cache Memory

CPU: Central Processing Unit

CS: Cache slot

CSR: Control and Status Registers

[68]



CTSS: Compatible Time-Sharing System
D

DA: Destination Address

DAF: Distributed Application Framework

DAL: Dedicated Access Line

DB: DataBase

DCB: Data Control Block

dip: Dual-In-line Package

DLL: Dynamic-Link Library

DLS: Data Loader System

DMA: Direct Memory Access

DPC: Deferred Procedure Call

DR: Data register

DSCB: Data Set Control Block

DSP: Digital Signal Processor

DTFS: Desktop File System

EAFS: Extended Acer Fast Filesystem
EMS: Expanded Memory Specification
F
FAT: File Allocation Table
FCB: File Control Block
FCFS: First-Come, First-Served
FCL: Framework Class Library
FEP: Firewall Enhancement Protocol
FFS: Fast File System
FOOL: Foundations of Object-Oriented Languages
FPDP: Front Panel Data Port
FPS: Frames Per Second
G
GDI: Graphics Device Interface
GTLB: Graphics Translation Lookaside Buffer
GUI: Graphical User Interface
H
HAL: Hardware Abstraction Layer
HDD: Hard Disk Drive
HDMI: High-Definition Multimedia Interface
HFS: Hierarchical File System
HPF: Highest Priority First
hpfs: high performance file system
HR: Hit Ratio

I/0: Input/Output
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I/0O AR: Input/Output Address Register
I/0 BR: Input/Output Buffer Register
IC: Instruction Cycle

IDT: Interrupt Dispatch Table

IF: Instruction Fetch

ILS: Intelligent Library System

IMS: Information Management System
IPC: Interprocess Communication

IR: Instruction Register

ISP: Internet Service Provider

ISR: Interrupt service routine

JCL: Job Control Language

LAN: Local Area Network

LIFO: Last-In-First-Out

LPC: Local Procedure Call

LRU: Least-recently-used (np. least-recently-used algorythm u T.H.)

MAC: Project MAC (Machine-Aided Cognition, or Multiple-Access Computers)

MacOS: Macintosh Operating System

MAR: memory address register

MBR: Master Boot Record

MCB: Memory Control Block

MM: Main memory

MP: Multiprogramming

MS-DOS: Microsoft Disk Operating System

MT: Multitasking

MTBCF: Mean Time Between Critical Failures

MTBF: Mean Time Between Failures

MTBSA: Mean Time Between System Aborts

MTBUR: Mean Time Between Unit Replacement

MTTF: Mean Time To Failure

Multics: Multiplexed Information and Computing Service
N

NFS: Network File System

NTFS: NT FILE SYSTEM
(o)

OBD: Object-Based Disk

OODB: Object-Oriented DataBase

0OS: Operating system

OSDI: Operating Systems Design and Implementation

OSI: Open Source Initiative

0SS: Open Source Software
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OSWD: Open Source Web Design

OT&E: Operational Test and Evaluation
P

PAD: Protocol Anomaly Detection

PAD " : Packet Assembler/Disassembler

PAS: Personal Access System

PC: Program counter

PC" : Personal Computer

PCB: Process Control Block

PID: Process IDentifier

PnD: Plug-and-Display

PnP: Plug-and-Play

PSN: Processor Serial Number

PSW: Program status word

Q

R
RAID: Redunant Array of Independent Disks
RAID ' : Redundant Array of Inexpensive Disks
RAIL: Remote Assisted Instructional Learning
RAM: Random access memory
RAMDAC: Random Access Memory Digital-to-Analog Converter
RAPI: Remote Application Programming Interface
RAS: Remote Access Service
RDMA: Remote Direct Memory Access
RDMAP: Remote Direct Memory Access Protocol
Reg: Register
RIP: Raster Image Processor
RP: Reentrant procedure
RPC: Remote Procedure Call
RR: Round-Robin Scheduling
RRAS: Routing and Remote Access Service
RTOS: Real-Time Operating System
RTT: Real Time Task

QFS: Quick File System

SB: System bus

SF: Stack frame

SI: Stack Implementation

SJF: Shortest Job First

SIN: Shortest Job Next

SL: Spatial locality

SL': Stack limit

SM: Secondary memory

SMP: Symmetric Multiprocessing
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SP: Segment pointer

SPN: Shortest Process Next

SPOOL: Simultaneous Peripheral Operations On Line
SRT: Shortest Remaining Time

SVR4: System V Release 4

T
TCB: Task Control Block
TL: Temporal locality
TS: Test and Set
TSA: Target Service Agent
U

UCB: Unit Control Block

UFS: Unix File System

Unics: Uniplexed Information and Computing System
UP: Uniprogramming (single-program)

UUCP: Unix to Unix Copy Protocol

VDM:Virtual DOS Machine

WAN: Wide area network
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KoMnioTbpHU Mpexn / Pe4Hnk

AAA = authentication, authorization and accounting
AAUI = Apple Attachment Unit Interface

ABR = available bit rate

ADSI(1) = Analog Display Services Interface
ADSI(2) = Active Directory Service Interfaces
AES = Advanced Encryption Standard

AFP(1) = AppleTalk Filing Protocol

AFP(2) = Advanced Function Presentation
AMPS = Advanced Mobile Phone Service

ANS : Advanced Network Series

AODV : Ad Hoc On-Demand Distance Vector
AP : Access Point

ARPU : Average Revenue Per User

AUI : Attachment Unit Interface

AVI : Audio Video Interleave

BER : bit error rate

BERT : bit error rate test or tester

BPDU : bridge protocol data unit

buffer Underrun:

A common problem that occurs when burning data into a CD. It happens when
the computer is not supplying data quickly enough to the CD writer for it to
record the data properly. Recording data to a CD-R is a real-time process that
must run nonstop without interruption of the signal. A computer will typically
transfer the data to the CD-R faster than it is needed. The CD-R drive stores
the incoming data in a buffer as a reserve of data waiting to be written so that
minor interruptions or slowdowns in the data flow will not interrupt the writing
process. The larger the buffer, the greater the chances of a successful transfer.
A buffer underrun error occurs when the flow of data from the original source,
such as a hard drive or a CD-ROM drive, was interrupted long enough for the
recorder's buffer to empty. The writing action is stopped when this happens,
and the recordable disc may be ruined during a write operation.

The most common causes of buffer underrun are out-of-date drivers or a
system that does not meet the minimum requirements for CD burning. Before
attempting to record onto a CD, check that your CPU and hard drive are fast
enough to support CD recording and that your computer has enough RAM and
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available hard disk space. It is also important to have the latest drivers for the
CD-R drive, IDE or SCSI controller.

CBR : Constant Bit Rate

CCNA : Cisco Certified Network Associate
CD : Compact Disk

CD-ROM : Compact Disc-Read-Only Memory
CDN : Content Delivery Network

CDP(1) : Continuous Data Protection
CDP(2) : Cisco Discovery Protocol

CGI : Common Gateway Interface

CIDR : Classless Inter-Domain Routing
CMTS : Cable Modem Termination System
CSMACD : Carrier Sense Multiple Access Collision Detection
CSS : Cascading Style Sheets

DCF : Distributed Coordination Function
DDR : Dial-On-Demand Routing

DES : Data Encryption Standard

Directory Service:

A network service that identifies all resources on a network and makes them
accessible to users and applications. Resources include e-mail addresses,
computers, and peripheral devices such as printers. Ideally, the directory
service should make the physical network topology and protocols transparent
so that a user on a network can access any resource without knowing where or
how it is physically connected.

There are a number of directory services that are used widely. Two of the most
important ones are LDAP, which is used primarily for e-mail addresses, and
Netware Directory Service (NDS), which is used on Novell Netware networks.
Virtually all directory services are based on the X.500 ITU standard, although
the standard is so large and complex that no vendor complies with it fully.
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DLCI : Data Link Connection Identifier
DMCA : Digital Millennium Copyright Act
DMI : Desktop Management Interface

DMT : Discrete Multitone

DMTF : Distributed Management Task Force
DMZ : Demilitarized Zone

DOCSIS : Data Over Cable Service Interface Specification

Domain Controller :

As defined by Microsoft, in Active Directory server roles, computers that
function as servers within a domain can have one of two roles: member server
or domain controller. Abbreviated as DC, domain controller is a server on a
Microsoft Windows or Windows NT network that is responsible for allowing host
access to Windows domain resources. The domain controllers in your network
are the centerpiece of your Active Directory directory service. It stores user
account information, authenticates users and enforces security policy for a

Windows domain.

DSLAM : Digital Subscriber Line Access Multiplexer
DSML : Directory Service Markup Language
DVD : Digital Versatile Disc Digital Video Disc
EAI : Enterprise Application Integration

ENI : Ethernet Networking Interface

FCIP : Fibre Channel Over Ip

FDM : Frequency Division Multiplexing

FHSS : Frequency-Hopping Spread Spectrum
FSMO : Flexible Single Master Operations
GAN : Global Area Network

GBIC : Gigabit Interface Converter

GBPS : Gigabits Per Second

GSM : Global System For Mobile Communications
HFC : Hybrid Fiber Coax

HPNA : Home Phoneline Networking Alliance
HSRP : Hot Standby Routing Protocol

HTML : Hypertext Markup Language

IAP : Internet Access Provider

IBM : International Business Machines

ICS : Internet Connection Sharing

IDF : Intermediate Distribution Frame
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IS(1) : Information Systems

IS(2) : Information Services

ISP : Internet Service Provider

ITU : International Telecommunication Union
KBPS : Kilobits Per Second

LAT : Local Area Transport

LDAP : Lightweight Directory Access Protocol
LDCM : Landesk Client Manager

LMDS : Local Multipoint Distribution Services
LOM : Lan On Motherboard

LSI : Large-Scale Integration

LVDS : Low Voltage Differential Signaling
MACA : Multiple Access With Collision Avoidance
MAE : Metropolitan Area Ethernet

MBPS : Megabit Per Second

MDF : Main Distribution Frame

MDIX : Medium Dependent Interface Crossover

MegaTransfer :

A MegaTransfer is a unit of measurement that refers to the rate of signal on
parallel I/O buses (like SCSI) where the data transfer rate depends upon the
amount of data transferred in each data cycle, and is independent of the width
of the bus. MegaTransfer is abbreviated at MT and is commonly seen written in
the per second form; MT/s or MT/Sec.

member server:

As defined by Microsoft, in Active Directory server roles, computers that
function as servers within a domain can have one of two roles: member server
or domain controller. A member server is a computer that runs an operating
system in the Windows 2000 Server family or the Windows Server 2003 family,
belongs to a domain, and is not a domain controller. Member servers typically
function as the following types of servers: file servers, application servers,
database servers, Web servers, certificate servers, firewalls and remote-access
servers.

MIB : Management Information Base

MIS : Management Information System Or Management Information Services
MMDS(1) : Multipoint Microwave Distribution System

MMDS(2) : Multi-Channel Multi-Point Distribution System

MP : Multilink Point-To-Point Protocol

MP3 : Moving Picture Experts Group-1 Audio Layer 3

MPEG : Moving Picture Experts Group
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MTU : Maximum Transmission Unit

NAS : Network-Attached Storage

NDS : Novell Directory Services

NOC : Network Operations Center

PALMTOP : [Jxob6eH KomnioTbp

PIO : Programmed Input/Output

PIX Firewall : Private Internet Exchange Firewall
RBGAN : Regional Broadband Global Area Network
SCSI : Small Computer System Interface

Shared Ethernet :

The traditional type of Ethernet, in which all hosts are connected to the same
bus and compete with one another for bandwidth. In contrast, a switched
Ethernet has one or more direct, point-to-point connections between hosts or
segments. Devices connected to the Ethernet with a switch do not compete
with each other and therefore have dedicated bandwidth.

Switched Ethernet :

An Ethernet LAN that uses switches to connect individual hosts or segments. In
the case of individual hosts, the switch replaces the repeater and effectively
gives the device full 10 Mbps bandwidth (or 100 Mbps for Fast Ethernet) to the
rest of the network. This type of network is sometimes called a desktop
switched Ethernet. In the case of segments, the hub is replaced with a
switching hub.

Traditional Ethernets, in which all hosts compete for the same bandwidth, are
called shared Ethernets. Switched Ethernets are becoming very popular
because they are an effective and convenient way to extend the bandwidth of
existing Ethernets.

Terminator :

A device attached to the end-points of a bus network or daisy-chain. The
purpose of the terminator is to absorb signals so that they do not reflect back
down the line. Ethernet networks require a terminator at both ends of the bus,
and SCSI chains require a single terminator at the end of the chain.

UBR : Unspecified Bit Rate

VBR : Variable Bit Rate
XSP : Extensible Server Pages
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KoMNioTbpHU Mpexu / Ynku

KoHcnekT

1. KoMnoTbpHU MpEeXxu. Knacudvkauyms. ETanoHeH moaen. KpaTka
XapaKTeEPUCTUKa Ha OTAENHUTE HUBA.

2. NokanHn Mpexun ( LAN ). Xapaktepuctuka m ocobeHoctu. Tononormsi Ha
nokanHute  Mpexwu. Peanu3auma W CcTaHgapTv.  XapakTepucTuka  Ha
KOMEeHMKaLuNoHHUTE cpean. Moaynauums Ha cUurHanure.

3. NNokanHn mpexun. OcobeHOCTN Ha Mpexu C MHOXeCTBeH AoCTbh. MeTtoam 3a
poctbn CSMA/CD . OcobeHoctn. OueHka NpoOM3BOAUTENHOCTTAa Ha Mpexu C
MeToz 3a goctbn CSMA / CD .

4. JlokanHu Mpexun. dopMmaT Ha Kagpute npu mpexun IEEE 80 2 .1. Peanusaums
Ha nokanHu mpexu. Pasnunka mexay IEEE 80 2 . 3 u Ethernet .

5. JlokanHn wMpexu. [OeTUpMUCTUYHM MeToaum 3a poctbn. CraHpaapt 802.4.
®dopmaT Ha KagpurTe.

6. JlokanHu Mmpexun. Kpbrosu tononoruun. Peanusaumsa Ha Token Ring . ®opmaTt
Ha Kaagbpa. MeHMAXMBHT Ha Kpbra.

7. JlokanHun w™pexu. Mpexun ot Tun FDDI . ®usmyeckn Hocewm cpeau.
XapakTtepuctuka Ha kabenHute cpeau. ®dopmat Ha kagbpa. OcobeHoCcTn Ha
OBOMHUS Kpbrr. Peannsauus Ha mpexu ot tmn FDDI .

8. JlokanHn mpexu. Peanusaums Ha BUPTyaaHM MpEeXU Ha KaHaneH CIoW.

9. KaHaneH cnon npu rnobanHUTE KOMYHUKALMOHHU Mpexun. ATM
XapakTepuctnka n ocobeHocTw.

10. Frame Relay . Xapaktepuctmka n ocobeHocTu.

11. TCP/IP . ApxutekTypeH moaen. MNpotokosHu TectoBe. TCP/IP — npunoxeHus.
Mogen oT TMN KAUEHT/CbpBbP.

12. WHTepHeT npoTtokon ( IP ). OcHoBn Ha IP - agpecmnpaHeTo. OcobeHOCTU Ha
OTAEe/IHUTE K/TacoBe aZipecupaHe.

13. WuTepHer npotokon (IP). CnyxebHun agpecu. MpexoBum Mackwu.
lMpenHasHayeHne Ha MpexoBuUTE MAcKMW.

14. WHTepHer npotokon (IP). Tloampexun. Bwupgose. OcobeHoCcTM Ha
pa3snpejeneHne Ha MpexXoBOTO MNPOCTPAHCTBO. MpexosBu nogmacku. Bugose
pasnpegeneHue.

15. WuTepHet npotokon (IP). CnyxebHu agpecu. MeToam 3a npenaBaHe Ha
AaHHWN. MHOXecTBeHu agpecu. Jliummutnpanm obpblieHms. MpynoBo agpecmpaHe.
16. WNHTepHeT npotokon (IP). MpexoBu agpecn 3a BbTPELHO BEeAOMCTBEHMU
Mpexun. N3nonseaHe Ha BbTPELIHO BEAOMCTBEHN MPEXMW.
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17. WutepHer npotokon (IP). MapuwpyTtusauusa. Bwugose. OcobeHocTn u
peanusauusa. MapwpyTmsaumoHHn Tabnuuu. OCHOBM Ha anroputbM  3a
MapLipyTusaums.

18. WHTepHer npoTtokon (IP). bBe3knacoBo pyTupaHe Mexay [OOMEWNH.
Peanunzauus.

19. NHTepHeT npoTtokon (IP). Busyanusaums Ha IP — mpexara.

20. WHTepHeTr npotokon (IP). ®opmat Ha kagbpa. CnyxebHu nonerta.
OparmMeHTaums Ha Kagpu.

21. Npotokonn ARP n ICMP . Obwa xapaktepuctuka. MNMpunoxeHne. Npo3padHo
CBbpP3aHN MPEXMH.

22. OcHoBu Ha IP - pytupaHeTo. lNpouec Ha pyTupaHe. ABTOHOMHU CUCTEMMU.
CTaTuyHO pyTupaHe.

23. OcHoBu Ha IP - pyTupaHeto. [AWCTAaHUMOHHO BEKTOPHO PYyTUpPaHeE.
MpobnembT Cc 6poeHeTo A0 6e3KpaliHOCT.

24. OcHoBwW Ha IP - pyTupaHeTo. Pa3ueneH xopu3oHT. OSPF .

25. OcHoBM Ha IP - pytupaneto. lNMpoTtokon RIP . RIP - 2. RIP 3a IPv6 .

26. OcHoBM Ha IP - pyTupaHeTo. BbHLWHM npoTokonn 3a pyTupaHe. EGP . BGP -
4,

27. OcHoBn Ha TCP . KoHuenumsa. OcobeHocTM Ha CBbp3aHata C
MH(OPMaLMOHHNSA MOTOK KOMYHMKaUUS. MOHUTOPUHI Ha Bpb3kaTta npu TCP.

28. OcHoBM Ha TCP. AnropuTtMu 3a KOHTPON Ha uHdopMaumsaTa. Metoa “nnasaiy
npo3opeu”.

29. lomeiiHn. Cbpeapu 3a ob6CnyxBaHe Ha MMeHaTa. Mepapxus Ha uMeHaTa B
NHTepHeT. Pa3npeneneHne Ha NpoCcTPaHCTBOTO.

30. Hactporka Ha DNS . Bugose 3anucu. Bugose 6a3u gaHHu. AAMUHUCTPUpPaHeE
Ha cbpBbp DNS .

31. EnekTpoHHa nowa. dopMmnpaHe Ha mMmeHa. CbpBbpM 3a efleKTpPOHHa nola.
PasnpeneneHue Ha nHdopmaumaTa. Hactponka Ha cbpBbp npu Windows / NT .
OcobeHocTtn npun Unix / Linux .

32. EnektpoHHa nowa. Mpotokon POP . Mpotokon IMAP . OcobeHocTn npwu
peanusauuara.

33. TpaHchep Ha wuHdopmauus. OcobeHOCTM Ha npoTokon 3a dannos
TpaHcdep FTP . Peanusaumsa Ha FTP - cbpBbp. OcobeHOCTM npu HacTporkarta
Ha FTP - cbpebp npn Windows / NT u Linux .

34. TpaHcdep Ha nHdbopmaunsa. KnmeHtn 3a FTP peanmsaumnsa. OcobeHocTn npu
pa3inyHm naatdopmu.

35. Peanuzauunsa Ha TyHenu. MNpoTokonu.

36. Peanusaums Ha MOAEMHM KOMYHWKaUMW. TeXHUYECKU XapaKTepUCTUKU Ha
MogeMmuTe. HacTtponka Ha CbpBbp U KIIMEHT.

37. 3awmTta Ha wuHdbopMmaumsaTa. KoaumpaHe. Peanusauma Ha CUrypHU
KOMYyHUKauun. SSH . Firewall. Peanunzauus npu Windows/NT 1 Unix/Linux .

38. 3awmTa Ha uHdbopmMaumaTa. Peannsaumna Ha MackmpaHu mpexu. OcobeHocTun
npu peannsaunaTa Npu pasnnyHmTe naatdopmu.

[79]


http://students.bfu.bg/mod/wiki/view.php?wid=50&userid=0&groupid=0&page=Linux
http://students.bfu.bg/mod/wiki/view.php?wid=50&userid=0&groupid=0&page=Unix
http://students.bfu.bg/mod/wiki/view.php?wid=46&userid=0&groupid=92&page=FTP
http://students.bfu.bg/mod/wiki/view.php?wid=50&userid=0&groupid=0&page=Linux
http://students.bfu.bg/mod/wiki/view.php?wid=46&userid=0&groupid=92&page=FTP
http://students.bfu.bg/mod/wiki/view.php?wid=46&userid=0&groupid=92&page=FTP
http://students.bfu.bg/mod/wiki/view.php?wid=46&userid=0&groupid=92&page=FTP
http://students.bfu.bg/mod/wiki/view.php?wid=50&userid=0&groupid=0&page=Linux
http://students.bfu.bg/mod/wiki/view.php?wid=50&userid=0&groupid=0&page=Unix

39. Opyrm npwunoxeHus. Telnet . OcobeHoctn. [padunyHn TepmuHanwu.
Peanunsauus.

40. MpexoBu ycnyru. HTTP . Peanusaumsa Ha cbpBbp M kaneHT. OcobeHocTn npu
HacTponkaTa. BupTyanHu cbpBbpMy.

41. MpexoBW onepaumoHHM cuctemu. Peanusaumsa Ha  pasnpegenieHu
KOMMIOTbPHU CUCTEMMN.

42. Be3XW4YHW KOMyHuKaumun. Peanusaumsa Ha paguompexa. Peanusaumsa Ha
caTeIMTHN KOMYHMKaLMW.

Network

KoMmnioTbpHa Mpexxa - npeacraensiBa rpyna KoMnwoTpu u (Maun) Apyrm
yCTPONCTBa, KOUTO Ca CBbp3aHu MnoMmexay cu 3a obmeH Ha uHdboOpMaumsa mn 3a
CbBMECTHO U3MON3BaHe Ha pecypcu .

Local Area Networks
JlokanHa Mpexa, Han - 4ecTo ce peanusmpa 4vpes Ethernet .

Fiber Distributed Data Interface

€ TEXHONOrnsg 3a NoKasHW Mpexwu M3rnoni3salla MeToAa 3a AOCTbN A0 KaHana
token passing u onpegensiwa onTU4YHM Kabenu KaTto MeauMs 3a MNPEHOC Ha
AaHHuTe. Mo cneundwukauus FDDI ¢yHKUMOHMpa Ha ckopocT oT 100 mbps,
M3MnosiBa formyecka Tonosorms Kper n dusnyecka Tonosorms ABOEH Kpbr.

PAN

MepcoHanun mMpexu (Personal-Area Network ) BkatouBaT KOMMIOTbPHMU
yCTPONCTBa M3MOA3BaHU OT eAnH YOBEK WM B paMkuTe Ha eauH oduc. ObxeaTa
MM He npesmwaBa 10 m. B PAN ce BkawuBaT HACTO/IEH  KOMMKOTHLP,
nanton, PDA, npuHTep, TenedoH, pakc nnm MynTuMeaminHmn yCcTpomncraa.

LAN
JNlokanHun Mmpexu ( Local - Area Network ) BkiouBaT KOMMIOTPU, MpPEXOBU
apantepu, nepudepHU yCTpOWCTBa, Cpeda 3a npeaaBaHe Ha AaHHW W Apyrn
MPEeX0BW YCTpPOMCTBa. Te uMaT cnegHUTe XapakTepuUCTUKun:

*  OyHKUMOHMPaA B OrpaHnyeHa reorpadcka obnacr;

* [lpuTexasa LUMPOKA NponyckaTesHaTa cnocobHOCT;
+ lMpenoctaBs NOCTOSIHEH JOCTLN A0 pecypcuTe.

WAN

Fno6anuute mpexkmn (Wide-Area Networks ) npeacrasnsiBat kombuHaums ot
JIOKaSHN MpEeXu WU AOMBbJHUTENTHU KOMYHWKAUMOHHM Bpb3kn Mexay Tax. WAN
cbeauHsaBaT NoTpebuTenn, pasnonoxeHn B o6WNpHU reorpadcku obnactu.
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MAN
PernoHanHm (rpapackn) Mpexwu (Metropolitan-Area Network) ce
pasrnexaaT kato WAN B cpaBHUTENHO Masnika reorpadcka naou-rpas, obnacrt.

VPN

BuptyanHa 4yactHa Mmpexa ( Virtual Private Network) ce Hapuua uvacTHa
Mpexa, nonydyeHa B pe3yntat Ha obeAMHEHMEe Ha HSKONKO TepuTopuasnHo
pasgenenn LAN , ¢ nomowTa Ha o06WoaoCTbNHM KaHanu Ha rnobanHm Mpexu
(HanpumMep Internet ).

SAN

MpexuTte ot xpaHunumuwa paHHu (Storage-Area Networks) npeacrasnsasat
cneumanuManpaHn BUCOKOCKOPOCTHW MpPEXW, KOUTO CBbp3BaT CbpBbpU W
XpaHuWnua Ha pecypcu.

[81]


http://students.bfu.bg/mod/wiki/view.php?id=2908&page=links/SAN
http://students.bfu.bg/mod/wiki/view.php?wid=46&userid=0&groupid=0&page=LAN
http://students.bfu.bg/mod/wiki/view.php?wid=47&userid=0&groupid=0&page=Network
http://students.bfu.bg/mod/wiki/view.php?id=2908&page=links/VPN
http://students.bfu.bg/mod/wiki/view.php?wid=47&userid=0&groupid=0&page=WAN
http://students.bfu.bg/mod/wiki/view.php?wid=47&userid=0&groupid=0&page=Network
http://students.bfu.bg/mod/wiki/view.php?id=2908&page=links/MAN

BEJIEXXKW
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