
* Syrtax directed deiniion- (SDD)
<br>

SDp= Gmammey + Semandie Rudes

<br>

Prrudvetion

<br>

E E+T

<br>

GT

<br>

T T* F

<br>

T F

<br>

F digi+

<br>

Semaric

<br>

E-Val = E-Val+ T.Val

<br>

Tval

<br>

Tval

<br>

Syntox diTeated Trmsladton

<br>

Val = T.Val

<br>

Rule

<br>

ypes of Atibds -

<br>

Annotated Parse rees

<br>

= Tval * Fal

<br>

Lomgvge Thondetn

<br>

trom Source to torget anguege through semardic Actions

<br>

amd attAbutes attachto

<br>

nethod that is uHlked in Semamie crnd

<br>

Fval

<br>

digit: val

<br>

* Atbtes ae assodated wth grammers symbols and emantic

<br>

Rules onre assodoted ith podvcions.

<br>

Atibutes may be mumter,shings, reterence, dodatypes ee.

<br>

E -> E+T

<br>

(A) synthesized AHibute (s-Atibute)

<br>

A Ponse Free Condaing the valves of atibutes at eochnde

<br>

tor glen Input sthiìng is Caled amoteted /decoveded

<br>

Parse Tree

<br>

&ammey:

<br>

> Atibutes Which deve heiy Vaeg rom thely children nodec

<br>

Eval

<br>

=6val tT-va

<br>

Tris dete dom E1val and Tvad

<br>

A SDD th Useg ny Synthesize ibuter 1s Called s Attibted

<br>



A BCD

<br>

A.L = B-i

<br>

EXa -

<br>

A.i = c-i

<br>

A-t = D.i

<br>

Semamic Acions are

<br>

(B) Fnheitkd Atbteg

<br>

Attibutes ane evaveded aith Bup (Bottorm -P)

<br>

nodes

<br>

A Bep

<br>

Aibutes which dlesive the Valves hom theiy Porent or

<br>

c.i = A-i

<br>

C-l = B-i

<br>

B

<br>

albay placed at ight end of he podvcion.

<br>

(Pos+fx SDD)

<br>

B

<br>

D

<br>

Pro duction,

<br>

B

<br>

A

<br>

* A SDD that ses both sydhesized nd inheritd Atbibues

<br>

is Called as L attbudes SDD but eaeh inheited atibute

<br>

is Teshicted to inherit from Porent o det siblmgs

<br>

Semane Actons re placed Anyhere

<br>

R

<br>

1) ABC {B-i = A.i, ci= &i, A-j= Gi}

<br>

sibirg

<br>

Atibtes ore evalveed by avel'iny Porse ree deph fst

<br>

Aeft to ight

<br>

2) A 9R Ri = A-l, e-l = Rii A-i= o.i}

<br>

Not L -Atdbute s

<br>

ony

<br>

RHS of the

<br>



Bnamy to Decimad :<br>

sL s.dv = l· dut

<br>

L lB 1- dv 2* L- dv * B dv

<br>

LB

<br>

B

<br>

B 1

<br>

E T

<br>

* Conshet Syndax hree rom SDD -

<br>

T F

<br>

F id

<br>

lo0= n.F

<br>

locadion

<br>

L-dv= R dv }

<br>

E E+T Enph =MKnode (E-nph, +,

<br>

{ B-dv 0

<br>

(2)

<br>

{ B-dv - 1 }

<br>

E.mpts = T. nptr t

<br>

iTnphr

<br>

E.nsu)

<br>

> Unike Porse Trees, sntax treeg are abstract. operacors re

<br>

inteior modes, md oPeramds ore deaVeg.

<br>

F.m=20

<br>

(3)

<br>

Pose Tree

<br>

Sing = 2+3 *4

<br>

T.n=Ho

<br>

Let shr3
<br>

L=2

<br>

= MKmode (Nul, id, Nu)

<br>

F.n =30

<br>

(4)

<br>

m Knode (T.npx, *, Fnpts)

<br>

F. ngr}

<br>

B o

<br>

(°

<br>

T.nptr)f

<br>

o2 o

<br>

= 1o 10
<br>

loD

<br>

S= lo

<br>

B 1(o),

<br>

loo + 4o

<br>

Soo

<br>

\o3 \o

<br>

20

<br>

Sptax Tree

<br>

40

<br>

30

<br>



1) Parse Free is Used as indemdlas

<br>

Ete vepresendaion ding the

<br>

Compileon Proces.

<br>

2) more detiled md

<br>

3) TH inclodes extra tnfrmeton

<br>

JiKe Commernds and itk spaceg

<br>

Panse TFre e

<br>

4) Not in hman eadabe

<br>

D

<br>

A

<br>

int

<br>

int tD

<br>

* SoD to stone type fomation nto Symbol tsie

<br>

Da

<br>

il

<br>

()

<br>

To cistinguse homD

<br>

T char

<br>

T fleat

<br>

le epre ess i+ by D4

<br>

Addype (id, Dy.type)

<br>

D. type = Dy: tyPe

<br>

Add type (id, T.type)

<br>

D. type = Ttype

<br>

{T. sype - char

<br>

T. tyee = foat

<br>

Syntax rre
<br>

1) Synta ree s Used as the

<br>

fnal epresendaon tos

<br>

generutrg machine Cade

<br>

or intermediate Code,

<br>

2) Simple md more abshaet

<br>

s) I} ony meludes neeessoy

<br>

Infornadion fes Code genevaion

<br>

a) Con be veod armo mdestoud y

<br>

humans.

<br>

V.N.

<br>

Voiale

<br>

int

<br>

Name

<br>

Vorriable

<br>

TYpe

<br>



No
<br>

Evalvtin methods of Panse Tree

<br>

a ponse ree is bilt, Compille must decide in what order

<br>

to Calculate these attibtes

<br>

One

<br>

(A)Dynamu e Depcndemce Based methods

<br>

) Build he Ponse Trees

<br>

) Build the dependenee gaph (divected)

<br>

) Topological Sort

<br>

iv) Evalvate the atibutes in ts specife toploglcal order.

<br>

(B) Rule Based mhods

<br>

U) The Compìler analyzes the gammex ules at Crmoil er generuin

<br>

time.

<br>

W) T+ dedermines ixed (state orderg) tey evavdion,

<br>

w) detmined nedes in pre detemned oden

<br>

C) obiviovs metthod

<br>

L> This methods tgnores the Specifie stvetne of the es r the

<br>

tree duing evahai on,

<br>

Covenent ade (chosen at desan Hme)
,

Sueh as

<br>

mtple passes (eg. Left to Righ)

<br>

+ Uses a

<br>

* Type checking

<br>

) Sate checking i dene a Campile

<br>

Catch er before

<br>

2) Dmarde checkng

<br>

Visibility md Scope

<br>

Yetun type

<br>

.flow of Cono) checks- Tis ensures that "

<br>

hat "path he progam takes isVaid

<br>

Gnd Context sensitve

<br>

me

<br>

s ued.

<br>

progam

<br>

happems at mtime

<br>

onder of operajon i Vmalle mus+ Se declared betone it

<br>

: shoud be Vaid vehm type

<br>



Liqveness check

<br>

Tdeniiens shod be vsed ane leti 2withm Hhek antext

<br>

Pavser

<br>

* Type Systems -

<br>

|oll
<br>

Sirgle defniin

<br>

) untyped

<br>

disine+ dasds in Switeh -Case

<br>

hamdled

<br>

types indeger, boclem, Chava cter,

<br>

• Lamguages Con be dvided rdo

<br>

Cellecion of es that assigns type to erent

<br>

Parte of a progpam (Ake Vortabtes, fun etions)

<br>

Type checkey

<br>

types

<br>

B) Stically ty ped -

<br>

c) DymamuCally Typed

<br>

The language has no Concep+ of types.

<br>

Data is yust bits nd pogammex hamdles this

<br>

Exa -

<br>

Assembly

<br>

3

<br>

IJermediate Code

<br>

knevation

<br>

Ex

<br>

Categoies based om horw they

<br>

Types re checked duing Compile ime.

<br>

Erors me Canghd betore the progam mms

<br>

Ctt, Jarva, Pas Cal.

<br>

Hhe

<br>

These re checked dung nmtime

<br>

You Con chamge the type of po Veiabe while

<br>

progam is exeuting

<br>

Exq- Javascipt, pythom

<br>



Shaie Semendie checking- (dning Compilatm)
<br>

1) Type checke

<br>

2) 4low of Concrol checks Ensstng satements tht Caute

<br>

Gontrol to Jeave a block (ixe break,

<br>

etun) one vsed in the ighd place,

<br>

3) Uiveness check

<br>

: Reprt if on operator applied to inompdble

<br>

oPercmds.

<br>

4) Neme meladed check

<br>

Dynamic checks

<br>

) Array Bond check

<br>

* Type Expressions -

<br>

(dig Aile the progam umg)

<br>

2) Nu Podes Dereferece.

<br>

idendies re deed declored

<br>

before hey a vSed.

<br>

A Type Expression re pre Sends the dype of Langvg Conset

<br>

le Con build Complex types using Tpe Constetoy

<br>

Type EYpr

<br>

Aray, Poindes, Producks tncions Stvet /Record

<br>

Arays- store mwiple element of the Some type:

<br>

Omay (size, type)

<br>

omay ( 1o, eger)

<br>

chos madix[23 ] : omoy (2, aray (2, Chor))

<br>

I2

<br>

ay,

<br>

3

<br>

Gray

<br>

cho

<br>



Prodvet types- (Corteslan Prodvct)

<br>

Stet Point

<br>

.
Pointes

<br>

Type Expx

<br>

chay mame

<br>

Functone -

<br>

Stores memoy Address of another type

<br>

Pondes (type)

<br>

Records stet -

<br>

(nt x;

<br>

Sthet Student

<br>

int age i

<br>

char name [IsJ;

<br>

(Thi's Combines muiple Valeg togeathe)

<br>

(age xtmd)

<br>

Recovd

<br>

: Pointex (char)

<br>

(TE dyer xintg)

<br>

D R

<br>

mt square (ht )

<br>

Pondes (omte )

<br>

int add (Int a, Int b) :

<br>

=

<br>

maps tnpt t

<br>

)

<br>

Record (

<br>

(age xindger)

<br>

,indeges

<br>

indeger

<br>

aNme X hray

<br>

may (15, Char)

<br>

(mame X eray (1s, Chen))

<br>

integer

<br>

Pointes

<br>

t x int int

<br>

Ponts

<br>

Ideges

<br>

)

<br>



int * foo Cchar a, cher b) i

<br>

bulds Symbo) tabe,

<br>

* Type Convession

<br>

chonr

<br>

wh he help ot Grammes Rules amd Bemamdie Aetons Cornpilex

<br>

nt

<br>

int

<br>

chy X cho Pointes (int)

<br>

el

<br>

chor

<br>

E = E1 t E

<br>

5+ 1o

<br>

2.5 + 22

<br>

S+ 23

<br>

Compilex automadcally Convests one type to mother

<br>

Smale > lasger Precision

<br>

nt

<br>

5+2.3

<br>

Compilex Connot direetty add ditfere tyPeg

<br>

So it petoons type Conesin (Coercim)

<br>

So0 2.3

<br>

Pondex

<br>

indgr

<br>

Pogammex mmvally Covets > Ex plicrt Convension

<br>

Teal

<br>

(Integer +integer) vvaid

<br>

(real + real)

<br>

eal

<br>

flot x (flo ad) 103

<br>

int

<br>

(eal t eal)

<br>

eal

<br>

Aeton

<br>

None

<br>

This ls impletJ

<br>

autmahe

<br>

None

<br>

Cerdam,

<br>

yeal

<br>



Note
<br>

Aray Acegs type Checking

<br>

Ex

<br>

-Nome Esuvalonee

<br>

}

<br>

) index must be indeges

<br>

2) Aray Element type

<br>

Stet student i

<br>

Two Vaiables ae Considered to have the Same

<br>

type ony it they were declared using the exact

<br>

Sane ype mame

<br>

int roll;

<br>

E-type = ray (n, T)

<br>

E1 lE].type =T

<br>

char nme [zJ;

<br>

2,y = ShdendH)

<br>

Xy e Nome Eqivalonee

<br>

•Stetal &quialence -

<br>

anl2s)X

<br>

stet sudert 2 {

<br>

chor nome [3] ;

<br>

Z= steent2l)

<br>

ntesnal stvetre ts idenhcal,gardles

<br>

of thex nmes

<br>

,
stetal Eqiralenee

<br>



* SD to gemerute Three Addess Carde

<br>

S id = E

<br>

E E, + T

<br>

E T

<br>

T T* F

<br>

T F

<br>

F)d

<br>

Let

<br>

Code

<br>

static

<br>

StacK

<br>

t

<br>

Heap

<br>

igen ( idomome = E- place;}

<br>

{E- Pace mew temp):

<br>

X= t

<br>

3E- place

<br>

* Run time Allocatiom

<br>

3 T. place

<br>

atbe

<br>

gen (E place = E. place +T- place);

<br>

= a t t

<br>

3 f place

<br>

gen (T. place T: place * F place) }

<br>

T. place = F. place}

<br>

T- place

<br>

=

<br>

- Staie Allocatiom

<br>

Stack Allocation

<br>

jd-mome

<br>

=

<br>

(x)

<br>

a =P. E

<br>

1) Recsien SuPPorted

<br>

a = p. T

<br>

) Bmding do Mot change

<br>

3) Recursion ls not Supported

<br>

J

<br>

(a)

<br>

b=p.T

<br>

1)memoy Allecathon is drne at Compile ime

<br>

T.P= t

<br>

F.P=b

<br>

(6)

<br>

ad nm tme

<br>

3) Dynaic Data stcre not suppoted

<br>

4) Sue of data objects mst be Knon at Compile time

<br>

Dynamie data Stietre mot Suppnsted

<br>

F-p=c

<br>

2) Local Vaiaye belongs to mew achratin TeCnd

<br>

(c)

<br>



Heap Allocaion
<br>

) Allotation amd De allocaton Will be done at mytime based on

<br>

2) Recslon suppovted

<br>

Usex eguiremert

<br>

3) Dynamric decta stuelre Suppoted.

<br>

* Tntemedite Code generation

<br>

Lmeor

<br>

ab+ab+C+*

<br>

turm

<br>

Posfx Notalion

<br>

Three Address Code

<br>

t a+b

<br>

t, =a+b

<br>

tg te+c

<br>

ta = ty *tg

<br>

.
Types of Tee Aeldress Code

<br>

2) x = oP K

<br>

4) if (% elop Y) goto L

<br>

5) goto L

<br>

6) ACi] = x

<br>

) X = * P

<br>

Expy = (a+b) k (atbt)

<br>

Syntax

<br>

Free

<br>

Tree term

<br>

DG

<br>


