
11/12/13	  

1	  

S u m m a r y of M em ory Layou t  

●  M os t  d e t ails  a b s t r a c t e d  aw ay  by IR 
fo rm a t . 
R em e m b e r : ●  

●  Pa r a m e te r s  s ta r t  a t  fp  +  4  a n d  g r ow  u p w a rd . 
Loca ls  s ta r t  a t  fp  – 8  a n d  g r ow  d own w a rd . 
Glob a ls  s ta r t  a t  g p  +  0  a n d  g r ow  u p w a rd . 

●  

●  

●  You  w ill n e e d  to  w r ite  co d e  to  a s s ign 
va r iab les  t o  t h e se  loca t ions . 

D ata  Re p r e s e n ta t ion s  

●  
Wh a t d o d iffe r e n t  t ype s  look lik e  in  
m e m o ry? 
M ach in e  t ypically su p p o rt s  only lim it e d  
t ype s: 

●  

●  F ixed-w id t h  in t e g e r s : 8 -b it ,  16-b it- 3 2 -bit ,  
s ig n e d , u n s ig n e d , e t c . 
F loa t in g  po int  va lu e s : 32-b it , 64-bi t , 8 0-bi t  
IEEE 7 5 4.  

●  

●  H ow  d o w e  e ncod e  ou r  ob jec t t yp e s  u s ing 
t h e se  t ype s? 
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En coding  P r im itive  Typ e s  
● 

Pr im itive  in te g ra l ty p e s  (byte, char, short, int, 
long, unsigned, uint16_t, e tc .) typ ica lly m a p  
d i re c t ly t o  t h e  under ly ing  m a chin e  ty p e . 

Prim itive  r e a l-valued  typ e s  (float, double, long 
double) ty p ica lly m a p  d ir e ctly  to  u nder ly ing  
m a chine  type . 
Poin te r s  ty p ica lly im p le m e n te d  a s  in te g e r s  h olding  
m e m ory  a d d re s se s.  

● 

● 

● S ize  of in t e g e r  d e p e n d s  on  m a ch in e  a r ch ite c t u r e ; h e n ce  
3 2 -b it  com p a tib ility  m od e  on  6 4 -b it  m a ch in e s . 

En codin g  Ar r a ys  
● C-s t yle  a r r a ys: E le m e n ts  la id  ou t  con se cu tive ly in  m e m or y. 

● Java-s t yle  a r r a ys: E le m e n t s  la id  ou t  con s e cut ively in  m e m or y w it h  
s ize  infor m a t ion  p r e p e n d e d . 

● D-s t yle  a r r a ys: E le m e n t s  la id  ou t  con s e cu tively in  m e m or y; a r r a y 
var ia b le s  s t or e  p oin t e r s  to  fir s t  a n d  p a s t -th e -e n d  e le m e n ts . 

● (Wh ich  of t h e se  w or ks  w ell for  D eca f?) 

Arr[0] Arr[1] Arr[2] ... Arr[n-1] 

Arr[0] Arr[1] Arr[2] ... Arr[n-1] 

n Arr[0] Arr[1] Arr[2] ... Arr[n-1] 

First Past-End 
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E ncoding  M u lt idime n s ion a l Ar r a ys  

●  Oft e n  r e p r e se n te d  a s  a n  a r r a y of a r r a ys . 
S h a p e  d e p e n d s  on  th e  a r r ay  t yp e  u s e d.  ●  

●  C-s tyle  a r ray s : 
int a[3][2]; 

Ar r a y of s ize  2  Ar r a y of s ize  2  Ar r a y of s ize  2  

How  d o  yo u  kno w 
wher e  t o  loo k   f o r  an  
e le me n t   in  an  ar r ay 

like  t his?  

a[0][0] a[0][1] a[1][0] a[1][1] a[2][0] a[2][1] 

E ncoding  M u lt idime n s ion a l Ar r a ys  

●  Oft e n  r e p r e se n te d  a s  a n  a r r a y of a r r a ys . 
S h a p e  d e p e n d s  on  th e  a r r ay  t yp e  u s e d.  

Java-style  a r r ays : 
int[][] a = new int [3][2]; 

●  

●  

2 a[0][0] a[0][1] 

2 a[1][0] a[1][1] 

2 a[2][0] a[2][1] 

3 

a[0] 

a[1] 

a[2] 
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I m p l e m e n ting  Object s  

Object s  a r e  H ar d  
●  I t  is  d ifficu lt t o  b u ild  a n  e xp re s s iv e  a n d  

e fficie n t  ob je c t-or ien t e d  lan g u a g e . 
C er ta in  con ce p ts  a r e  d ifficu lt  t o  im p lem en t  
e fficie n tly: 

●  

● Dynam ic  d is p a t ch  (vir tu a l fu n c t ion s) 
In t e r fa c e s  
M u lt ip le  Inh e r it a n c e  
Dynam ic  t ype  che ckin g  (i.e . instanceof) 

● 

● 

● 

●  In t e rfa ce s  a r e  s o t r icky t o  g e t  r ig h t  w e w on ' t  
a sk  you  to  implem en t  t h e m  in  PP4 . 
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En codin g  C-S tyle  structs  

●  A struct is  a  t yp e  con tainin g  a  
collec t ion of n a m e d  va lue s . 

M ost  com m on a p pro a c h : lay  e a c h  
fie ld ou t  in  t h e  o rd e r  it 's  d e c la red .  

●  

struct 
int 

MyStruct 
{ myInt; 

char myChar; 
double myDouble; 

}; 

4 Bytes 1 3 Bytes 8 Bytes 

Acce s sin g  F ield s  
●  On c e  a n  ob je c t  is  la id  ou t  in  m em o r y, it 's  ju s t  

a  s e r ies  of b yte s . 
H ow  d o w e kn ow  w he r e  to  look to  fin d  a  
p a r t icu la r  field ? 

●  

●  Id e a : Ke e p  a n  in t e r n a l t a b le  in s id e  t h e  
com pile r  con t a in in g  th e  offse ts  of e a ch  fie ld . 
To look u p  a  field , s ta r t  a t  th e  b a se  a d d r e s s  of 
t h e  ob je c t  a n d  a d va n c e  for w a r d  b y t h e  
a p p ro p r ia t e  offse t .  

●  

4 Bytes 1 3 Bytes 8 Bytes 



11/12/13	  

6	  

F ield  Lookup  
struct 

int 
MyStruct 
{ x; 

char y; 
double z; 

}; 

MyStruct* ms = new MyStruct; 
ms->x 
ms->y 
ms->z 

= 137; 
= 'A'; 
= 2.71 

store 
store 
store 

137  0 bytes 
'A'  4 bytes 
2.71 8 bytes 

after ms 
after ms 
after ms 

4 Bytes 1 3 Bytes 8 Bytes 

OOP w ith ou t  M e th od s  

●  Conside r  t h e  follow ing  De ca f code:  
class Base { 

int x; 

int y; 

} 

class Derived extends Base { 

int z; 

} 

W h a t w ill Derived look like in  m e m o ry? ●  
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M e m or y La you t s  w ith  In h e r ita n c e  
class Base { 

int x; 
int y; 

}; 

4  Byte s  4  Byte s  

class Derived extends Base { 
int z; 

}; 

4 Bytes 4 Bytes 4 Bytes 

F ield  Lookup  With  Inh e r ita n c e  

Base 
ms.x 
ms.y 

Base 
ms.x 
ms.y 

ms = new Base; 
= 137;  store 
= 42;  store 

ms 
= 137; 
= 42; 

= new Derived; 

class Base { 
int x; 
int y; 

}; 

4  Byte s  4  Byte s  
class Derived extends Base { 

int z; 
}; 

store 
store 

137 0 bytes 
42  4 bytes 

after ms 
after ms 

137 0 bytes 
42  4 bytes 

after ms 
after ms 

4 Bytes 4 Bytes 4 Bytes 
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S in gle  Inh e r ita n c e  in  D e c af 
●  Th e  m em o r y la you t  for  a  cla s s  D th a t  e x te n d s  

B is  g ive n  b y t h e  m em ory  layou t  for  B 
follow e d  b y t h e  m em o r y la you t  for  th e  
m em be r s  of D. 
● Actu a lly a  b it  m or e  com p le x; we 'll s e e  w h y la t e r. 

●  Ra t ion a le : A p oin te r  of typ e  B p oin tin g  a t  a  D 
ob je c t  s till s e e s  th e  B ob je c t  a t  t h e  b e g in n in g . 
Op e r a t ion s  d on e  on  a  D ob je c t  th ro u g h  th e  B 
r efe r e n c e  g u a r a n t e e d  t o  b e  s a fe; n o n e e d  to  
ch e ck  w h a t  B p oin t s  a t  d yna m ic a lly. 

●  

W ha t  Abou t  M e m b e r  F u n c t ion s? 

●  M em b e r  fu n c t ions  a r e  m ost ly like r e g u la r  
fu n c t ions , b u t  w ith  tw o com plica t ions : 
●  H ow  d o w e  kn ow  w h a t  r e c e iver  ob je c t  t o  

u se ? 
H ow  d o w e  kn ow  w h ich  fu n c tion  to  ca ll a t  
r u n t im e  (d ynam ic  d is p a tch )? 

●  
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this is  Tr icky 

●  In s ide  a  m em b e r  fun c t ion , t h e  n a m e  this 
r e fe r s  t o  t h e  cu r r e n t  r e ce ive r  ob jec t . 
This  in for m a tion  (pu n  in t e n d e d ) n e e d s  t o  b e  
co m m un ica t e d  in t o  t h e  fun c t ion . 
I d e a : Tre a t  this a s  a n  im plicit  fir s t  
p a r a m et e r. 

Eve r y n -a r g u m e n t  m em b e r  fun c t ion  is  r e ally 
a n  (n+ 1)-ar g u m e n t  m em b e r  fun c t ion  w hose  
firs t  p a r a m e te r  is  t h e  this p oin t e r. 

●  

●  

●  

this is  Cleve r  
class MyClass { 

int x; 
void myFunction(int arg) { 

this.x = arg; 
} 

} 
	  
MyClass m = new MyClass; 
m.myFunction(137); 
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this is  Cleve r  
class MyClass { 

int x; 
} 
void MyClass_myFunction(MyClass this, int arg){ 

this.x = arg; 
} 
	  
MyClass m = new MyClass; 
m.myFunction(137); 

this is  Cleve r  
class MyClass { 

int x; 
} 
void MyClass_myFunction(MyClass this, int arg){ 

this.x = arg; 
} 
	  
MyClass m = new MyClass; 
MyClass_myFunction(m, 137); 
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this Rule s  
●  Wh e n  g e n e r a t ing  cod e  to  ca ll a  m e m b e r  
fu n c t ion , r e m e m b e r  to  p a s s  s om e  obje c t  a s  t h e  
this p a r a m e te r  r e p r e s en t ing  th e  r e c e ive r  
obje c t . 
In s ide  of a  m e m b e r  fun c tion , t r e a t  this a s  ju s t  
a no th e r  p a r a m e te r  t o  th e  m e m b e r  func t ion. 
Wh e n  im plic itly  r efe r r ing  to  a  field  of this, u se  
th is  e xt r a  p a r a m e t e r  a s  t h e  objec t  in  w hich  th e  
field  s h ould  b e  looke d  up . 

●  

●  

Im p le m e n t in g  Dyna m ic  Dis p a t ch  

●  D y n am ic  d is p a tc h  m e a n s  calling  a  
fu n c t ion  a t  ru n time  b a s e d  on  th e  dyn a m ic 
t yp e  of a n  obje c t , r a th e r  t h a n  its  s t a t ic  
t yp e . 
H ow  do  w e  se t  u p  ou r  ru n tim e  
environm e n t so th a t  w e  ca n  efficien tly 
su p p o rt  t his? 

●  
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An In itia l I dea  
● At  com p ile-t ime , g e t  a  lis t  of e ver y d e fin e d  c la s s . 

To com p ile  a  d yna mic d isp a tch , e m it IR cod e  fo r  
th e  follow in g  logic: 

● 

if (the object has type A) 

of the call A's version function 

else if (the object has type B) 

call B's version of the function 

… 

else if (the object has type N) 

call N's version of the function. 

Ana lyzing  o u r Appro ac h  
●  Th is  p r e viou s  ide a  h a s  s e ver a l s e r iou s  

p r ob lem s . 
Wh a t  a r e  t h e y? 
I t's  s low .  

●  

●  

● N u m be r  of ch e cks is  O(C), w he r e  C is  t h e  n u m b e r  
of c la s se s  t h e  d isp a t ch  m ig h t  r e fe r  t o. 
Ge t s  s low e r  th e  m o r e  c la s s e s  th e r e  a r e . ● 

●  It's  i n fe a s ib le  in  m o s t  la n g u a g e s .  
● Wh a t  if w e lin k a cross  m u ltip le  sou r c e  file s?  

Wh a t  if w e su p p or t  d yn a m ic  c la s s  lo ad in g ? ● 
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An Ob se r vat ion 
●  Wh e n  la ying  ou t  field s  in  a n  ob jec t ,  w e  g a ve  

e ve r y field  a n  offse t . 
De r ive d  c lasse s  h ave  t h e  b a se  c la s s  fie ld s  in  
t h e  s a m e  or d e r  a t  th e  b e gin n in g . 

●  

●  Ca n  w e d o so m et h ing  s imila r  wi th  fun c t ion s? 

Base.x Base.y Layou t  of Base 

Layou t  of Derived Base.x Base.y Derived.z 

Vir t u a l F u n c tion  Ta ble s  
class Base { class 

int 
Derived extends 
y; 

Base { 
int x; 
void sayHi() { void sayHi() { 

Print("Base"); Print("Derived"); 
} } 

} } 

Cod e  for  
Base.sayHi 

Cod e  for  
Derived.sayHi 

Derived.y 

sayHi Base.x 

sayHi  Base.x 



11/12/13	  

14	  

Vir t u a l F u n c tion  Ta ble s  
class Base { class 

int 
Derived extends 
y; 

Base { 
int x; 
void sayHi() { void sayHi() { 

Print("Base"); Print("Derived"); 
} } 

} } 

Cod e  for  
Base.sayHi 

Cod e  for  
Derived.sayHi 

Derived.y 

Base b = new 
b.sayHi(); 

Base; 

Let fn = the 
Call fn(b) 

pointer 0 bytes after b 

sayHi Base.x 

sayHi  Base.x 

Vir t u a l F u n c tion  Ta ble s  
class Base { class 

int 
Derived extends 
y; 

Base { 
int x; 
void sayHi() { void sayHi() { 

Print("Base"); Print("Derived"); 
} } 

} } 

Cod e  for  
Base.sayHi 

Cod e  for  
Derived.sayHi 

Derived.y 

Base b = new 
b.sayHi(); 

Derived; 

Let fn = the 
Call fn(b) 

pointer 0 bytes after b 

sayHi Base.x 

sayHi  Base.x 
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M or e  Virtu a l F unc t ion  Ta bles  
class Base { 

int x; 
void sayHi() 

Print("Hi 
} 
Base clone() 

class Derived extends Base 
{ int y; 

{ 
Mom!"); 

{ Derived clone() { 
return new Base; return new Derived; 

} 
} 

} 
} 

M or e  Virtu a l F unc t ion  Ta bles  
class Base { 

int x; 
void sayHi() 

Print("Hi 
} 
Base clone() 

class Derived extends Base 
{ int y; 

{ 
Mom!"); 

{ Derived clone() { 
return new Base; return new Derived; 

} 
} 

Cod e  for  
Base.sayHi 

Cod e  for  
Base.clone 

} 
} 

Cod e  for  
Derived.clone 

sayHi 

clone 

Base.x 
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M or e  Virtu a l F unc t ion  Ta bles  
class Base { 

int x; 
void sayHi() 

Print("Hi 
} 
Base clone() 

class Derived extends Base 
{ int y; 

{ 
Mom!"); 

{ Derived clone() { 
return new Base; return new Derived; 

} } 
} } 

Cod e  for  
Base.sayHi 

Cod e  for  
Base.clone 

Cod e  for  
Derived.clone 

Base.x 

Derived.y 

sayHi 

clone 

sayHi 

clone 

Base.x 

Virtu a l F u n c tion  Ta bles  

●  A virt u a l f u n c t io n  ta b le  (or  vta b le ) is 
a n  a r ray  of po inte r s  t o  th e  m em b e r  
fu n c t ion  implem e n ta t ion s  fo r  a  
p a r t icu la r  c lass . 
To invoke  a  m em b e r  fu n c t ion:  ●  

●  De t e r m in e  (s ta t ica lly) it s  in d e x in  t h e  vt a b le . 
Follow  th e  p oin te r  a t  t h a t  in d e x in  t h e  
ob je c t 's  v ta b le  t o  t h e  cod e  for  t h e  fun c tion . 
In voke  t h a t  fu n c tion . 

●  

●  
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Ana lyzing  o u r Appro ac h  
● Advan ta g e s : 

● Tim e  t o  d e t e rm in e  fun c t ion  t o  ca ll is  O(1 ). 
(a n d  a  g ood  O(1 ) to o!) ● 

● Wh a t  a r e  th e  d isa d van ta g e s? 
Objec t  s i z e s  are  larg e r.  ● 

● E a ch  ob jec t  n e e d s  to  h a ve  s p a c e  for O(M ) p oin t e r s .  
● Objec t  cre a t io n  i s  s lo w e r.  

● E a ch  n e w  ob jec t  n e e d s  t o  h a ve  O(M ) p oin te r s  s e t ,  
w h e r e  M  is  th e  n u m b e r  of m e m b e r  fun c t ions . 

A Com m o n Opt im iza t ion  
class Base { 

int x; 
void sayHi() { 

class Derived extends Base 
{ int y; 

Print("Base"); 
} 
Base clone() { Derived clone() { 

return new Base; return new Derived; 
} } 

} } 

Cod e  for  
Base.sayHi 

Cod e  for  
Base.clone 

Cod e  for  
Derived.clone 

Base.x 

Derived.y 

sayHi 

clone 

sayHi 

clone 

Base.x 
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A Com m o n Opt im iza t ion  
class Base { 

int x; 
void sayHi() { 

class Derived extends Base 
{ int y; 

Print("Base"); 
} 
Base clone() { Derived clone() { 

return new Base; return new Derived; 
} } 

} } 

Cod e  for  
Base.sayHi 

Cod e  for  
Base.clone 

Cod e  for  
Derived.clone 

sayHi 

sayHi 

clone 

clone 

Base.x 

Vtable* 

Vtable* 

Base.x 

Derived.y 

Object s  in  M e m or y 

Cod e  for  
Base.sayHi 

Cod e  for  
Base.clone 

Cod e  for  
Derived.clone 

sayHi 

sayHi 

clone 

clone 

Base.x 

Vtable* 

Base.x 

Vtable* 

Vtable* 

Base.x 

Derived.y 

Vtable* 

Base.x 

Derived.y 
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Dyna m ic  Dis p a t ch  in  O(1 ) 
●  Cr e a te  a  s ingle  in s ta n ce  of t h e  vt ab le  for e a c h  

c la s s . 

H ave  e a c h  obje c t  s t o re  a  po in t e r  to  th e  vta b le .  
Ca n  follow  t h e  po in t e r  t o  t h e  t ab le  in  O(1). 
Ca n  in dex  in to  t h e  t ab le  in  O(1 ). 

Ca n  s e t  th e  vt a b le  po int e r  of a  n ew  obje c t  in  
O(1). 
In c r e a s e s  th e  s ize  of e a c h  obje c t  by O(1 ). 

Th i s  i s  t h e  s o lu t io n  u s e d  in  m o s t  C+ +  a n d  
Ja va  im p le m e n ta t io n s . 

●  

●  

●  

●  

●  

●  

Vta b le  Re q u i re m en t s  
●  We 've  m a d e  imp licit a s su m p t ion s  a b ou t  ou r  

lan g u a g e  th a t  a llow  vt a b le s  t o  w or k cor r e c tly. 
Wh a t  a r e  t h e y? 
M e th o d  c a l l s  k n o w n  s ta t ic a lly . 

●  

●  

● We  ca n  d e t e rm in e  a t  co m pile -tim e  w hich  m eth ods  
a r e  in t e n d e d  a t  e a c h  ca ll (eve n  if w e 'r e  n o t su r e  
w h ich  m e th od  is  u lt im a te ly in voked ). 

S in g le  i n h e ri ta n c e . ●  

● Do n ' t  n e e d  to  wor ry  a b o u t  b u ild in g  a  s in g le  vta b le  
fo r  m ult ip le  d iffe r e n t  c la s se s.  
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Dyn a mic Typ e  Ch e c ks  

●  M a n y l angu a g e s  r e q u ire  som e  so rt  of 
dyn a m ic t yp e  ch e cking.  
●  Java 's  instanceof, C+ + 's  dynamic_cast, a n y 

d ynam ica lly-typ e d  la n g u a g e . 

M a y w a n t  t o  d e t e rm ine  w he th e r  t h e  
dyn a m ic t yp e  is  conve r t ib le  t o  som e  o th e r  
t yp e , n o t w he th e r  t h e  typ e  is  e q ual . 
H ow  ca n  w e  im plem e n t t h is? 

●  

●  

A P r e t ty  Good  Appro ac h  
class A { 

f() void {} Parent 
A.f 

	  
Parent 
B.f 

	  
Parent 
C.f 

	  
Parent 
D.f 

	  
Parent 
E.f 

} 

class B 

extends A { 

void 
} 

f() {} 

class C extends A { 

void 
} 

f() {} 

class D 
void 

} 

extends 
f() {} 

B { 

class E 
void 

} 

extends 
f() {} 

C { 
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S imple  Dyn a mic Typ e  Ch e c kin g  
●  H a ve  e a ch  ob je c t ' s  v ta ble  s to r e  a  p ointe r  to  

its  b a se  c la s s . 
To ch e ck  if a n  obje c t  is  conve r t ib le  to  typ e  S  
a t  r u n tim e , follow  th e  po in te r s  e m b e d d e d  in 
t h e  ob je c t ' s  v ta ble  u pw a rd  u nti l w e  find  S  or  
r e a ch  a  typ e  w ith  n o p a r e nt .  

Ru n t ime  is  O(d ), w h e r e  d  is  t h e  d e p th  of th e  
cla s s  in  t h e  h ie r a r ch y. 

●  

●  

A Rem ind e r : Ob jec t  Layou t  
Method 0 
Method 1 

... 
Method K 
	  

	  
	  
Method 0 
Method 1 

... 
Method K 
Method 0 

... 
Method L 

Vtable* 

Field 0 
... 

Field N 

Vtable* 

Field 0 
... 

Field N 
Field 0 

... 
Field M 
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TAC for  Object s , Pa r t  I 

class A { 
fn(int x) { void 
int y; 
y = x; 

} 
} 
	  
int main() 

{  A a; 
a.fn(137); 

} 

_A.fn: 
BeginFunc 4; 
y = x; 
EndFunc; 

 
main: 

BeginFunc 8; 
_t0 = 137; 
PushParam _t0; 
PushParam a; 
LCall _A.fn; 
PopParams 8; 
EndFunc; 

TAC for  Object s , Pa r t  II 

class A { 
int y; 
int z; 

fn(int void x) { 
y = x; 
x = z; 

} 
} 

int main() 
{  A a; 
a.fn(137); 

} 

_A.fn: 
BeginFunc 4; 
*(this + 4) = x; 
x = *(this 
EndFunc; 

+ 8); 

main: 
BeginFunc 8; 
_t0 = 137; 
PushParam _t0; 
PushParam a; 
LCall _A.fn; 
PopParams 8; 
EndFunc; 
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M em ory Acce s s  in  TAC 

●  Ext e n d  o u r s im ple  a s s ignm e n t s  w ith  
m em o ry a c ce s se s : 
●  var

1 

= *var2 

= 
*(var2 

●  var
1 

+ constant) 

●  *var
1 

= var2 

+ constant) = ●  *(var1
 

var2 
●  

You  w ill n e e d  to  t r a n s la te  field  a c ce sse s  
in to r e la t ive  m e m o ry a c ce s se s . 

TAC for  Object s , Pa r t  III 
class 
void 

Base 
{ hi() 
{ Print("Base"); 

} 
} 

class 
void hi() { 

Derived extends Base{ 

Print("Derived"); 
} 

} 

int main() { 
Base b; 
b = new 
b.hi(); 

Derived; 

} 

_Base.hi: 
BeginFunc 4; 
_t0 = "Base"; 
PushParam _t0; 
LCall _PrintString; 
PopParams 4; 
EndFunc; 

Vtable Base = _Base.hi, 
; 

_Derived.hi: 
BeginFunc 4; 
_t0 = "Derived"; 
PushParam _t0; 
LCall _PrintString; 
PopParams 4; 
EndFunc; 

Vtable Derived = _Derived.hi, 
; 
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TAC for  Object s , Pa r t  III 
class 
void 

Base 
{ hi() 
{ Print("Base"); 

} 
} 

class 
void hi() { 

Derived extends Base{ 

Print("Derived"); 
} 

} 

int main() { 
Base b; 
b = new 
b.hi(); 

Derived; 

} 

main: 
BeginFunc 20; 
_t0 = 4; 
PushParam 
b = LCall 
PopParams 

_t0; 
_Alloc; 
4; 

_t1 = Derived; 
*b = _t1; 
_t2 = *b; 
_t3 = *_t2; 
PushParam b; 
ACall _t3; 
PopParams 4; 
EndFunc; 
	  

What ' s  g o ing  
o n  he r e ?  

Dissec t in g  TAC 
int main() { 

Base b; 
b = new 
b.hi(); 

Derived; 

} 

main: 
BeginFunc 20; 
_t0 = 4; 
PushParam 
b = LCall 
PopParams 

_t0; 
_Alloc; 
4; 

_t1 = Derived; 
*b = _t1; 
_t2 = *b; 
_t3 = *_t2; 
PushParam b; 
ACall _t3; 
PopParams 4; 
EndFunc; 

Derived Vta b le  
Cod e  for  

Derived.hi hi 
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Dissec t in g  TAC 
int main() { 

Base b; 
b = new 
b.hi(); 

Derived; 

} 

main: 
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_t3 = *_t2; 
PushParam b; 
ACall _t3; 
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EndFunc; 

fp of caller 
ra of caller 

Derived Vta b le  
Cod e  for  

Derived.hi hi 
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Dissec t in g  TAC 
int main() { 
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Dissec t in g  TAC 
int main() { 

Base b; 
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Dissec t in g  TAC 
int main() { 

Base b; 
b = new 
b.hi(); 

Derived; 
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4 _t0 
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b 

4 Param 1 
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Dissec t in g  TAC 
int main() { 

Base b; 
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Dissec t in g  TAC 
int main() { 

Base b; 
b = new 
b.hi(); 

Derived; 

} 

main: 
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Dissec t in g  TAC 
int main() { 

Base b; 
b = new 
b.hi(); 

Derived; 

} 

main: 
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Dissec t in g  TAC 
int main() { 

Base b; 
b = new 
b.hi(); 

Derived; 

} 

main: 
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Dissec t in g  TAC 
int main() { 
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b = new 
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Dissec t in g  TAC 
int main() { 
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Dissec t in g  TAC 
int main() { 
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Dissec t in g  TAC 
int main() { 
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Dissec t in g  TAC 
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BeginFunc 20; 
_t0 = 4; 
PushParam 
b = LCall 
PopParams 

_t0; 
_Alloc; 
4; 

_t1 = Derived; 
*b = _t1; 
_t2 = *b; 
_t3 = *_t2; 
PushParam b; 
ACall _t3; 
PopParams 4; 
EndFunc; 

hi 
Derived Vta b le  

Cod e  for  
Derived.hi 

VTable* 

Se t  
Vta b le  

Loa d  
Fu n c t ion  

Alloca te  
Obje ct  

fp of caller 
ra of caller 

4 _t0 

_t1 

_t2 

_t3 

b 

OOP in  TAC 
●  Th e  a d d r e s s  of a n  ob je c t 's  v ta b le  c a n  b e  

r e fe r e n ce d  via t h e  n a m e  a s sig n e d  t o  t h e  v ta b le 
(u s u a lly t h e  ob je c t  n a m e ). 
● e .g . _t0 = Base; 

●  Wh e n  c re a t ing  ob je c ts , you  m u s t  r e m e m b e r  t o  
s e t  t h e  ob je c t 's  v ta b le  p oin te r  or  a n y m e t h od  
ca ll w ill c a u s e  a  c r a sh  a t  r u n t im e . 
Th e  ACall i n s tru c t ion  ca n  b e  u se d  t o  c a ll a  
m e t hod  g iven  a  po in te r  t o  t h e  f i rs t ins t r u c t ion . 

●  


