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2 NUOCLOAOYLKOG AVAAUTNG

e JnuoactoAoyikn Avaiuon:
o H dladlkaolor EKTEAEONC ONOCLOAOYLKWY EAEYXWV.
* €\eyxoc¢ TUTIOU

Code: >bAApO ONUOOLOAOYLKOU EAEYYOU:
float a = "example"; error: incompatible types in
initialization



2 NUOCLOAOYLKOG AVAAUTNG

e ATIOTEAEL TO TILO QATTOLLTNTLKO KOMMATL TOU LETOYAWTTLOTH.

e ETEKTOION TOU TTivaKo CUUBOAWVY
= Data data; = ta debopéva mmou €xeLto ID
= Type type; = o tumnoc dedopEvwv
= void hashtable insert(HASHTBL *hashtbl, const char *key, Data data, Type type,
int scope, Const isConst, int offset);

e YAomoilnon ouvaptoEwWV yLot CNULOGLOAOYLKO EAEYXO.

e JUVOEETAL AUETA LE TO APNPNUEVO 2ZUVTOKTIKO Agvpo.



AvaBeon tUnMwv Kol EAeYXOC EKPPACEWV

%union{ int intval,
Boolean boolval;
double doubleval;
char cval;
char *strval;
Type typeval;}

%type <typeval> standard_type

standard_type :T_INTEGER {SS = INTEGER;}
|T_REAL {SS = REAL;}
| T_BOOLEAN {SS$ = BOOLEAN;}
|T_CHAR {SS = CHARACTER;}
| T_STRING {SS = STRING;}

’

expression : expression T_MULT expression
{SS = sem_check_MULT_PLUS_MINUS(S1,MULT, $3);}
| expression T_DIVIDE expression
{$S = sem_check DIVIDE(S1, $3);}
| expression T_DIV expression
{$S = sem_check_DIV_MOD($1,DIV, $3);}
| expression T_MOD expression
SS = sem_check_DIV_MOD(51,MOD, $3);}
| expression T_AND expression
{$S = sem_check AND_OR($1,AND, $3);}

Vi



>nuaololoyikn eheyyot og while/if

o if_statement :T_IF expression {sem_check_BOOL(S2);}
e while_statement :T_WHILE expression {sem_check_BOOL(S2);}
e iter_space :expression T_TO expression {sem_check INT(S1); sem_check INT(S3);

e Apa oL onUaocloAoyLKol EAeyxol UTtopEL va emLoTpEPOLV TIMEC i} va Elval TUTIOU
void...

e H emotpodn pa tipng dev apkel moAAEC dOpec xpelaletal n duvatotnta va
eniotpedouv KopBouc pog dopnc (Abnpnuevo ocuvtaktko 6vdpo).



2UVOPTNOELC

e void sem_check INT(AST_TS Union *exp);

e void sem_check BOOL(AST_TS Union *exp);

e AST_TS Union *sem_check MULT_PLUS_MINUS(AST_TS_Union *exp1, Operation
op, AST_TS _Union *exp2);

e AST TS Union *sem_check AND_ OR(AST_TS Union *expl, Operation op,
AST TS Union *exp?2);

e AST TS Union *sem_check DIV_MOD(AST_TS Union *exp1, Operation op,
AST_TS_Union *exp2);

e AST TS Union *sem_check DIVIDE(AST TS Union *expl, AST_TS_Union *exp2);



YUVTaKTIKA Agvdpa

e TO CUVTOKTLKO SEVOPO TTOU UTTOPEL VAL KATALOKEUAOEL O CUVTOAKTLKOC OVOAUTAC
OVOUA{ETOL CUUTTAYEC oUVTAKTLKO 6EvOpOo (concrete syntax tree “CST”).
e Apnpnuevo ouvtakTtiko 6EvOpo (abstract syntax tree “AST”) eival pia

OUMTTUKVWUEVN ‘abstract’popdn tou cupmayouc ouvt. Aevdpou omou eV UTTAPXOUV
LLN-TEPUATLIKOL KOUBO |

Program:a + b *c

Grammar:
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Kataokeun adpnpnUEVOU CUVTOKTLKOU 6EVOpOU

e Ta AST nMpoodEPOUVEVA UNXOVIOUO ATIAYKIOTPWONC TWV EMOUEVWY oTadiwv
LETAYAWTTIONC ATTO TNV CUVTAKTLKA avAaAuaon.

e OLeowTteplkol koot evoc AST avarmaplotouV TEAEOTEC Kal oL KOUPoL-
QTTOYOVOL TOUC TOUC TEAECTEOUC N TAL OplopaTa TTAVW oTa omola Spouv.

e [la TNV KaTAoKELN €vOC AST yLa aplOunTIKEC EKDPACELC UTTOPOUV VAL
xpnotpornotnBouv oL akoAouBec cuvaptoelC o€ cuvOUAOUO UE EVa OPLOUO
KATELOUVOEVO ATIO TNV oUVTAEN KOl TIAPOLYOLEVA XOLPOLKTNPLOTLKAL:
= mknode(op, left, right)
= mkleaf(id, entry): koppBoc yia petapfAntn tomoBetnuevn otn B€on entry tou

niivako cupPOAwV.
= mkleaf(num, val): kopBoc yia otaBepa pe tun val.



Bison: Anuioupyia AST

e [1p00ONKN EVEPYELWV OTOUC CUVTOKTLKOUC KOVOVEC.

decl : basic_type idents
Idents :idents’ ident
| ident decl: basic_type idents’;” {SS = function($1, $2);}

Ident - 1D

e YAomoinon Kot EKTEAEON KATA TNV OUVTAKTLKA avaAuon
XPNOLLOTIOLWVTOC KOL TLC ONMOCLOAOYLIKEC .



Bison: Anuioupyia AST-MNapadeypa

* Opiloupe yia to AST pLa oun (struct
exp: exp RELATIONAL exp{ $$ = new_ast_relational_node($2, pLioupe y H un )

$1 $3); } yla Toug KOpPo¢

| exp EQUALITY exp{ $S = new_ast_equality_node($2, $1, $3); * H‘la Kown 6?“” TOU KOAUTITEL
} OAEG TIC avaykeg tou AST

| exp '+' exp{ $$ = new_ast_Exp_node('+', $1, $3); } *  ANULOUPYOULE OUVOEDELG «IE

| exp '-' exp{ $$ = new_ast_Exp_node('-', $1, $3);} pointers»

| exp '*' exp{ S$ = new_ast_Exp_node('*', $1, $3); }
| exp '/' exp{ $S = new_ast_Exp_node('/', $1, $3); }

S e Struct:

(" exp’)' {55 = 52; } * O TPETEL VO UTTELO KWOLKOC TOU
| '-' exp %prec UMINUS { $$ = new_ast_Exp_node('M', $2, , ,

NULL); } TEAEOTN yLO TOUG KOUBOoUC

| NUMBER { $$ = new_ast_number_node($1); } EK¢paf5nq ’

| NAME { S$S = new_ast_symbol_reference_node($1); } * O TPETEL VAL UTTEL O KWOLKOG TNG
| NAME '=' exp{ $$ = new_ast_assighment_node($1, $3); } EVTOANG YLO TOUC KOUPBOoUC

| NAME '(*')' { $$ = new_ast_function_node($1, NULL); } EVTOANC

| NAME ‘(' exp_list')' { $$ = new_ast_function_node($1, $3); } * Kdamouo nedio yla tov TUTO TOou

KOuPo




Bison: Anuioupyia AST-MNapadeypa

e exp '+' exp{ SS = new_ast_Exp_node('+', $1, S3); }
struct ast_node*
new_ast_Exp_node(intnode_type, structast_node* left, structast_node* right)
{
struct ast_Exp_node™* ast_node= malloc(sizeof(ast_node));
ast_node->node_type= node_type;
ast_node->left= left;
ast_node->right=right;

return ast_node;

}

binary/unary operators and expression lists

int node_type;
struct ast_node* left;
struct ast_node* right;




Bison: Anuioupyia AST-MNapadeypa

* $S = new_ast_symbol_reference_node($1);

struct ast_node*

new_ast_symbol_reference_node(struct symbol_node* symbol)
{
struct ast_symbol_reference_node* ast_node= malloc(sizeof(ast_symbol_reference_node));
ast_node->node_type="'S';

ast_node->symbol= symbol;

return(structast_node*) ast_node;

}

struct ast_symbol_reference_node// for symbol references

{
int node_type;

struct symbol_node* symbol;

b




AA\ec Sopuec kouBwv AST-Mapadsvua

struct ast_relational_node// for relational operators
{

int node_tvne;

ernum relational_operator operator;

struct ast_node* left;

struct ast_node* right;

b

struct ast_equaiity_node// for equality operators
{

int node_type;

enum equality_operator operator;

struct ast_node* left;

struct ast_node* right;

b

struct ast_function_node// for function calls

{

int node_type;

struct ast_node* arguments;

struct symbol_node* symbol;

|5

Xpnon evog
struct

enum relational_operator{
LESS,LESS_OR_EQUAL,GREATER, GREATER_OR_EQUAL};

enum equality operator{ EQUAL, NOT EQUAL};
struct ast_node*

new_ast_relational_node(enum relational_operator
operator,

struct ast_node* left,

struct ast_node* right)

{

struct ast_relational_node*
ast_node=malloc(sizeof(struct ast_relational_node));
ast_node->node_type="'R’;

ast_node->operator= operator;

ast_node->left= left;

ast_node->right=right;

return(structast_node*) ast_node;

}




Instruction Nodes (statement: if)

selection_statement: IF '(' expression')' statement %prec NO_ELSE
{$$ = new_ast_if _node($3, $5, NULL); }

| IF'(" expression')' statement ELSE statement

{ $$ = new_ast_if_node($3, $5, $7); }

’

struct ast_node*

new_ast_if_node(struct ast_node* condition,
struct ast_node* if_branch, struct ast_node*
else_branch)

{

Struct ast_if_node™ ast_node=
malloc(sizeof(structast_if node));
ast_node->node_type="IF’;
ast_node->condition = condition;
ast_node->if branch=if _branch;
ast_node->else_branch= else_branch;

return (struct ast_node*) ast_node;

}

struct ast_if node// for "if/else" statements
{

int node_type;

struct ast_node* condition;

struct ast_node* if_branch;

struct ast_node* else_branch;

b



Instruction Nodes (statement: while)

iteration_statement
: WHILE '(* expression')' statement{ $$ = new_ast_while_node($3, $5); }

(]
4

struct ast_node*

new_ast_while_node(struct ast_node* condition,
struct ast_node* while_branch)

{

struct ast_while_node* ast_node=
malloc(sizeof(struct ast_while_node));
ast_node->node_type="'W';
ast_node->condition= condition;
ast_node->while_branch= while_branch;
return(struct ast_node*) ast_node;

}

struct ast_while_node// for "while" statements
{
int node_type;

struct ast_node* condition;
struct ast_node™* while_branch;

b




2UVOPTNOELC

« AST node *new_ast _node(Operation op, Type type, struct ast_node * left, struct
ast_node * right);

« AST node *new_ast_if node(struct ast_ node *condition, struct ast_node
*if _branch, struct ast_node *else_branch);

e« AST node *new_ast_while_node(struct ast_node *condition, struct ast_node
*while_branch);

« AST node *new_ast for node(lncrement inc, struct ast_node *init_condition,
struct ast_node *end condition, struct ast_node *for_branch);

« AST node *new_ast_leaf node(Type Struct *ts value, char *name);



Structs

e typedef struct ast_node{ Operation op; Type type; struct ast node *left; struct
ast_node *right;} AST _node;

e struct ast_if node{ Operation op; struct ast node *condition; struct ast_node
*if _branch; struct ast node *else_branch;};

e struct ast_while_node{ Operation op; struct ast_node *condition; struct ast_node
*while branch;};

e struct ast_for_node{Operation op; Increment inc; struct ast_node *init_condition;
struct ast_node *end_condition; struct ast node *for branch;};

e struct ast_leaf _node{ Operation op; char *name; Type_Struct *ts_value;};



[l TNV epyacia

e Na amoTipnd Ta KOTNYopnUoTo TwV CUUPOAWY TNC YPALLUATIKAC.
 Na mpooBetel otov N2 mMAnpodopleg yla Ta AvayvVwWPLOTLKA TTOU £XOUV
eloaxBOel amno to AA n to ZA:
= No kwdikomotlovuvtat otov N2 oL TUTIOL KAl Tl CUVWVU LA TUTTWV.
= Noa mpoodLopilovtol oL TUTOoL TWV HETARANTWY KOl TWV CUVOAPTHOEWV KATA
™ 6nAwon Touc.
o Na armodidovrtol TILEC 0 ovopata oTaBepwV 1N TMBAVEC OPXLKEC TLLEC OF
ovopaTa HETABANTWV.
= Noa mpoodlopilovtal o aplBUoC, oL TUTIOL, O TPOTIOC MEPACHLOATOC KOl TaL
OVOUOTO TWV TIOPAUETPWY TWV UTIOTIPOYPOLUUATWY TTou SnAwvovTtol oTo
TPOYPOUUQ



[l TNV epyoaoia (evOlapecoc KwoLKaC)

e No kataokevalel to AZA

o [Lol TIG EKPPACELC CUVLOTATOL N XPNON TUTIOU OEVTIPOU LE PETABANTO
aplOpo matdlwv — avaloya pe tov teAeotrn kabBe kopBou

o H dopn Twv KOUPwV Tou AZA TIPETEL va £lvall TETOLA, WOTE VA TLEPLKAELEL
OAn TNV MAnpodopia OV TIAPAYETAL OTTO TN CNUACLOAOYIKN AVAALCN TWV
(OLwv Kal elvall amapailtnTn ylol tTh GNHUACLOAOYLKN avAAUON TWV YELTOVIKWY
KOUBwV.

o To OEVTIPO MPETEL vaL Elvoll 000 yiveTal Lo apnpPnUEVO, WOTE Vo ELval ULKPO
KoL val TtepLAapBAVEL LOVO TOUC avayKoloug KOpBoUC yla TN HETETELTO
avAAuon TOU TTPOYPAATOC.



[l TNV epyoaoia (evOlapecoc KwoLKaC)

e Na deopevel Beoelg oto Ywpo dedopevwy (XA) yia tic petaPAntec tou
MPOYPOAUUATOC, SNULOUPYWVTAC TIiVaKEC SEOELONC VLo KAOE epuPEAEL
nou petadpaletal.

o guUNANpwoTe otov N2 ta otolxela mov Bewpeite anapaitnta



EPQTHZEIZ/AMNOPIEX



