CemaHTM4YeH aHanums



CWHTaKTUYHUAT aHanu3 npoBepsiBa Aanu nporpamara ce CbCTouM OT
nekcemMu, noapeaeHn B CUHTaKTUYHO KOPEKTHa NocieaoBaTesHOCT.

CeMaHTUYHUAT aHanu3 uacrnegBa CMMUCbla Ha BxogHaTa nporpama
(pasno3HaTto nspeyveHme). CemaHTMKaTa ce siBsiBa M3obpakeHue oT
rnpogpamMa Ha e3nka KbM ModesT Ha HEMHOTO NOBEedEHME.

Npumepn 3a HeobOXoaMMW YCHOBUS MNPU  CEMaHTUYHO KOPEKTHa
nporpama:

— BCUYKM MPOMEHNMBU, (PYyHKLMM, KnacoBe Aa ObaaT noaxoasLlo
nedvHMpaHn n ga 6baaT u3non3BaHW B cboTBeTHaTa obnacTt Ha
BUAUMOCT;

— NPOMEHNMMBMU W un3pa3m Tpssba pa 6baaTr m3nonsBaHU C
noaxoasLm TMNoBe AaHHW;

— KOHTPOJ1 Ha AocTbMNa (Hanp. 40 METOAN Ha Krac).

Ha ertana Ha cemMaHTUYHMA aHanu3 npuknodBa aHanusa (T.e.
NpoBepKaTa 3a KOPEKTHOCT) Ha nporpamMaTa M 3ano4vsa reHepupaHe
Ha Kof,



OCHOBHW LENN Ha CEMaHTUYHUA aHaNn3;

[lpoBepka Ha npaBunata 3a WU3MNOM3BaHE Ha BCUYKU KOHCTPYKLINW,
naoeHTndukatopm (MPOMeHNMBN, OYHKUUM U AP.) U KOHCTAHTU Ha
Oazarta Ha;

— [lpaBuna 3a BMAMMOCT B e3uka (briokoBaTa CTPyKTypa Ha e3uka);
— CBbBMECTUMOCT Ha TUNOBE

— OrpaHnyeHnst Ha KOHKpEeTHaTa peanusauns

— [JonbAHUTENHN U3NCKBAHUS



BaxHa 4acT OT ceMaHTU4HMS aHann3d e obpaboTBaHe Ha Aeknapauuute Ha
NpOMEHNNBU/PYHKUNN/TUNIOBE U MpoBepka Ha Tunoee pfaHHW. B MHoro esnum
noeHTuukatopute TpsadbBa ga Obaat geknapupaHu npean ga 6baaTr M3nonsBaHMw.
KoratTo CceMaHTUYHMAT aHanu3aTtop CcpelHe HoBa deknapaumsa (Hanp. Ha
NPOMEHNINBA UMM (PYHKUMA OT HSKaKbB TWUMN [aHHW), TOW 3anmcBa WHpopmauma B
cumBonHata Tabnuua 3a Tuna Ha pJgaHHuTe. KoraTo B oOCTaHanata 4acT oT
nporpamara aHanu3aTopbT CPeLUHe CblMA MOeHTUdUKaTop, TOW NpoBepsiBa ganu
TMNBT JaHHM Ha maeHTudukatopa nossonsiBa ga 6baaT M3NbIIHEHW CBLOTBETHUTE
ornepauum.

[Mprmepu 3a NPOBEPKN, N3BbPLUBAHN Ha eTana Ha CeMaHTUYHUS aHanus;

— TunbT Ha gaHHUTE B AscHaTa cTpaHa Ha onepaTtop 3a npuceosiBaHe TpsbBa Aa
CbBnaja Cc TMNa Ha AaHHUTEe B nABaTa cTpaHa, a uaeHtudukatopbT B nsBaTta
cTpaHa TpsbBa fga nma nogxoasila geknapawus.

— ®dopmanHute napameTpu Ha pyHKuMa TpsbBa ga CbLOTBETCTBAT MO Opon U no
TUN Ha NapameTpuTe, C KOUTO € U3BuKaHa pyHKUMATa (akTn4eckn napameTpn).

— Hsakou e3nun wmnsamnckBat MMeHata Ha wuaeHTuduKaTopuTe Oa ca YHUKanHW,
CnepoBaTeniHo CEMaHTUYHUAT aHanus3aTtop TpsbBa [a u3Bexaa rpelwka npu
cpellaHe Ha ABa rnobanHo aeknapupaHu naeHtTudukatopa ¢ eqHakBm UMeHa.

— OnepaHanTe B apUMTMETUYHUTE M3pa3n TpsibBa Oa ca OT YUCNOB TUM — HSKOW
e3nMuM N3NCKBaT OOPU edHaKbB TUM Ha onepaHauTe (T.e. Hanp. 6e3 int-to-double
npeobpasyBaHe)



TunoBe 1 geknapaunm

Tvun paHHW npegcraBnsgBa MHOXECTBO OT CTOWMHOCTU U onepauumn
BbpXy TdaX. B noBevyeTo nporpamMHu e3vun cbllecTByBaT TpU rpynu
TUMOBE:

— basoBu Tunose int, float, double, char, bool, etc. ToBa ca
OCHOBHM TWUMOBE JaHHW, KOUTO ce MpeaocTaBAT BbB BCUYKU
esanun. Moxe pOa wvmMa Bb3MOXHOCT 3a [dedpuHupaHe Ha
noTpeduTenckn TN AaHHM Ha 0asaTta Ha OCHOBHWUTE TUMNOBE
(Hanp. C enums).

— CbCTaBHM TUMOBE arrays, pointers, records, structs, unions,
classes u gp. These types are constructed as aggregations of
the base types and simple compound types.

— HOmnHamnyHm TMNOBe AaaHHuM lists, stacks, queues, trees, heaps,
tables



B MHOro esvum nbpBO TpsAbBa ga 6baart geknapupaHM MMe M TMn Ha AaHHuTe (Ha
npoMeHnuBea, pyHkums, TMn n ap.). OcBeH ToBa AeknapaunuTte onpeaenar obnact Ha
BUAUMOCT. [eknapayusma npeacrasndsa ornepaTop, KOUTO marnpauia CbOTBETHATA
nHopmaumsa KbM komnunatopa. OCHOBHO Aeknapauusita ce CbCToM OT UMEe U Tun,
HO B MHOrO €3uun TS BKYBa MoandukaTtopu 3a onpegensiHe Ha BUOAUMOCT (Hanp.
static B C, private B Java). Hakon e3uum no3sonsiBat CbLUO UHULMANU3NpaHe Ha
NPOMEHSINBU, NPU KOETO C €AuH onepaTop Ce U3BbPLUBA AeKnapaumsa u 3agaBaHe Ha
cTonHocT. [lpumep 3a geknapaunm B C nporpama:

double calculate(int a, double b); // function prototype

int x=0; // global variables available throughout
double v; // the program

int main()

{

int m[3]; // local variables available only in main

char *n;



[lpoBepka Ha TUNoBe

[MpoBepkaTa Ha TUMOBETE € MpoLecC Ha cBepsiBaHe Aanu Bcska onepauus,
3afjlageHa B nporpamara, OTroBaps Ha M3MCKBaHWATaA Ha e3uka. Tosa
N3NCKBa onepaHauTe BbB BCEKU u3pa3 ga ObaaT nogxoasiy 6pon n ot
noaxoasLLL TUM.

[onsmMa 4acT OT CeMaHTUYHUSA aHanu3 ce CbCTOM B MPOBEpPKA Ha TUMOBETE.
[MoHskora npaBunaTta 3a onepaummTte ca AedUHMpaHM B 4acTu OT Koaa
(Hanp. NPOTOTUMNM Ha YHKLMK), a MOHsIKora Te3u npaBunia ca 4acT OoT
neduHMUMNTE Ha e3nka (Hanp. NpaBuMNoTo M ABaTa onepaHaa B OMHapeH
apuTMeTU4YHa onepaums TpssidbBa aa ca ot eauH u cbly, TMN®). Mpn oTKpuBaHe
Ha HapyLLUeHO npaBumo, Hamnp, onNuUT 3a cbbupaHe Ha CTOMHOCT Ha CUMBOJT
CbC CTOMHOCT Ha peariHO 4YMCno, aHanmu3aTopbT M3BeXda CbobLieHue 3a
HECbBMECMUMOCI Ha MUriose.

[aneH nporpamMeH e3uk e CU/IHO muru3upaH, ako BCsKa rpellka, cBbp3aHa C
TUNOBETE AaHHW, Ce OTKpMBAa MO BpeMe Ha KOMMNunmpaHe.

[MpoBepknTe C TUNOBE OaHHM MoraT ga ObaaT HanpaBeHM NO BpemMe Ha
KoMmnunupaHe (cmamuy4yHa riposepka), NO BpPemMe Ha WU3NbIHEHuEe
(OuHamu4Ha riposepka) Unu ga obaat pasgeneHn Mexay Tesu gsa ertana.



CrtatnyHaTta npoBepka Ha TWUMNOBE CE WU3BLPLUBA MO BpeMe Ha
komnunaumsa. Heobxogumata wHdopmauma ce nonydyaesa oOT
Oeknapaumute B nporpamata W Ce CbXpaHdBa B CUMBOSHAaTa
Tabnuua.

HepocTtathK:

He BcuYkM rpeLlkn, cBbp3aHn ¢ TUNoBeTe, MoraTt Aa 6baat OTKPUTK Mo
Bpeme Ha KomnunupaHe. Hanpumep, ako Ha ABe NpoMeHnmBM an b
OT TUN int ca NPUCBOEHU rofieMn CTOMHOCTU, TAXHOTO NPOU3BEaAEHNE
a * b Moxe ga HagxBbpnu AManasoHa Ha npeacTaBUMUTE LiENu
Yyucna UM 4acTHOTO Ha ABe Lenu Yncrna MoXe Aa nopoauv rpeLuka
neneHve Ha Hyna. TakuBa rpellkn He moraTt ga ObaaT OTKPUTU Mo
BpeMe Ha KOMNUunmMpaHe.



ﬂ,I/IHaMI/IL-IHaTa npoBepka Ha TunosBe AOaHHN Ce Wn3BbpLUBaA MO BpeMeEe Ha
N3MNbJIHEHNE.

Hanpumep 3anuc B cumBornHarta tabnuua 3a npomeHnmea oT Tvn double we
CbAbp)Xa OCBEH CTOMHOCTTA Ha MpoMeHnMBata M MH@opmMauma 3a Tuna
(double). N3nbnHeHneTo Ha Bcska onepauns ¢ Tasn NPoMeEHNnBa MNbpeo LWe
npoBepsiBa MHPopMaumaTa 3a Tuna Ha npomeHnmeata. OnepaunsaTa we ce
N3NbnHABa caMo, ako TUMbT Ha NPOMEHNINBaTa NO3BOMSIBA.

Hanpumep npu uM3BMKBaHE Ha onepauusa 3a cbbupaHe NbpPBO ce MPoBepsiBa
Aann TUNOBETe Ha onepaHauTe ca cbBMecTUMU. LISP e npumep 3a esuk,
NpU KOMWTO TMpoBepKara Ha TUMOBETE CE WU3MbIHABA AOWHaMUYHO. B
nporpama Ha LISP He e 3agbmkntenHo ga ce 3agaBa TUM Ha OaHHUTE Mpu
aeknapupaHe Ha npomeHnuea. [lopagn ToBa KOMNUMIATOPbT HE MOXe [Oa
N3NBbJTHU HUKAKBB aHanu3 Ha U3nosi3aBaHnTe TunoBe AaHHW. [lpoBepkaTta ce
M3BbPLUBA MO BPEME HA U3NbITHEHUE.

OnHamnyHata npoBepka Ha TUNOBE MpaBW WU3MbIHEHMETO Mo0-0aBHO, HO
OTKpMBa rpeLLKn, KOUTO He MoraTt Aa ObaaT OTKPUTK MPU KOMMNUMNPaHE.



BrnokoBa CTpykTypa Ha nporpamMa n obnacTt Ha
BUANMOCT Ha NPOMEHNBU

Program BLOCK;,

var a,b,c,d: ... 1 a,b,cd
—_procedure P1; 5
var e, f: ... e, f
L1

begin ... L1: ... end;

procedure P2;

var g,a, h: .. 3 gl_’za h
~___procedure P3;
var a.... 4 a
begin ... end;

begin ... L2: ... end;

begin ... end;




1.

2.

[locnenoBaTenHOCT Ha TbPCEHe Ha
naoeHTudgmnkaTop B briokosete

TbpceHe B TekyLnsa Onok:
—  AKO UOEHTUPUKATOPHT € OTKPUT, MPEMUHU KbM 3.
—  AKO UOEHTUPUKATOPBT HE € OTKPUT, NPEMUHU KbM 2.
TbpceHe B obxBaljawmsa 6rnok:
—  AKO MOEHTUPUKATOPBT € OTKPUT, MPEMUHU KbM 3.
—  AKO MOEHTUPUKATOPHLT HE € OTKPUT:
*  AKo BroKbT € Han-BbHLUEH, NPEMUHN KbM 4
*  AKO BroKbT HE € HaW-BbHLUEH, MPEMUHN KbM 2
[lenctemna B 3aBUCUMOCT OT cCEMaHTUKaTa Ha e3unKa
[ pellka — HegeknapupaH ngeHtTmgukaTop



Tabnnum c naeHTUPUKaTopu

NoeHTudukatopumte ce cbxpaHsaeaT B Tabnuuu.
Heobxoguma e ponbrHuTenHa Tabnuua C  ykasaTenm KbM  COUCbKa C
naoeHTndmkaTopn 3a BCEKN Bok.

S N P
bnok 110 4 1a, b, ¢, d 4
P12 |1 3 le, f, L1 1
P2 3|1 4 g, a, h, L2 3
P3 4 3 1 a 2

| — HOmMep Ha 6ok

S — HoMmep Ha obxBallaly, 65110k

N —6pon ngeHtTndoumnkaropm

P —ykasaTen KbM Ha4anoTo Ha crnmcbka ¢ naeHTudounkaTopm 3a drnoka



S[N] - cumBornHa Tabnuua ¢ N enemMeHTa;

B[M] — cnncbk oT 6riokoBe, 3agaaeHn Ypes cTpyktypu c noneta S, N, P

curr_bl — Homep Ha TekyLus 6ok

last_bl — Homep Ha Han-BbLHLWHKUSA 6ok (MbpBOHaYanHo 0)

top_el - nHOekc Ha enleMeHTa BbB Bbpxa Ha cTeka (MmbpBoHa4vanHo N +
1)

last_el — nHaekc Ha nocnegHna eneMeHT B cTeka (NbpBoHadanHo 0)

[Mpn obpaboTBaHe Ha BNOK ce N3NbnHABAT ABE Npoueaypun — egHarta ce
N3BMKBa B Ha4anoTto Ha 6nok (open_block()), a BTopaTta ce nssunkea
npu n3xopn ot 6nok (close block()).

<block> ::4 procedure <bodyJ end
Ha4ario Ha 3aTBapsiHe Ha brioka
broka



// semantic analysis
const N = 1000;
const M = 100;
char * S[NJ;
typedef struct {

Int S;

Int N;

int P;
} block;
block B[M];



void open_block () {
last_bl = last_bl +1
Bllast_bl].S = curr_bl;
Bllast_bl].N = 0;
Bllast_bl].P =top_el,
curr_bl = last_bl;

}

void close_block () {

int I;

Blcurr_bl].P = last_el + 1;

for (i=1; B[curr_bl].N; i++) {
last_el = last_el + 1;
S[last_el] = S[top_e];
top-el = top_el =1;

}

curr_el = B[curr_Dbl].S;
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