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Stack T oStackl;
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Stack T oStack2;
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int iSuccessful;
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double *pd;
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Stack T oStack;
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if (oStack ==
return NULL;
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return oStack;
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assert (oStack

!= NULL) ;
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psNewNode =

psNewNode
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if (psNewNode
return O;

== NULL)
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return 1;
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assert (oStack != NULL) ;
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if (psNewNode
return O;

== NULL)
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return 1;
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assert (oStack
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if (psNewNode
return O;
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return 1;
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assert (oStack != NULL) ;
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return oStack->psFirstNode
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assert (oStack->psFirstNode
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free (oStack->psFirstNode) ;
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return (void*)pvItem;

Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 5)

pd
iSuccessful 1
oStack2
oStack1 ® |
STACK

R' | ' [ 't | h | "\O
‘G| e | h | T Pl 'g |\
A
™' | 'a" [ " | 't T | e | N0
RODATA
\l
O
N o q pvltem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP

66



printf ("%$s\n", (char¥*)
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Stack isEmpty (oStackl)
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int Stack isEmpty(Stack T oStack)
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return oStack->psFirstNode
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while (! )
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Stack pop (oStackl)
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void *Stack pop(Stack T oStack)
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const void *pvItem;
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struct StackNode *psNextNode;
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assert (oStack != NULL) ;
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assert (oStack->psFirstNode
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pvitem = oStack->psFirstNode->pvItem;
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psNextNode =
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free (oStack->psFirstNode) ;
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oStack->psFirstNode
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return (void*)pvItem;
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Stack isEmpty (oStackl)
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int Stack isEmpty(Stack T oStack)
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assert (oStack != NULL) ;
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return oStack->psFirstNode == NULL;
R | w |t | h |
'G'['e | h| T Pl | N
M [ | ||| e |
RODATA
\l
pd ‘
iSuccessful 1 pltem
oStack2 /ﬁ» . >
ostackl | @ psFirstNode NULL
psNextNode
STACK HEAP




Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 5)

while (! )
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Stack pop (oStackl)
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void *Stack pop(Stack T oStack)
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const void *pvItem;
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assert (oStack
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assert (oStack->psFirstNode
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pvitem = oStack->psFirstNode->pvItem;
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free (oStack->psFirstNode) ;
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return (void*)pvItem;
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printf ("%$s\n", (char¥*) ) ;
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Stack isEmpty (oStackl)
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int Stack isEmpty(Stack T oStack)
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assert (oStack != NULL) ;
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return oStack->psFirstNode == NULL;
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Stack free(oStackl);
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void Stack free(Stack T oStack)
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struct StackNode *psNextNode;
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assert (oStack

!= NULL) ;
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free (oStack)
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Implicit return
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oStackl = NULL;
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Stack T Stack new(void)
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Stack T oStack;
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oStack = (Stack T)malloc(sizeof (struct Stack));
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if (oStack ==

return NULL;
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oStack->psFirstNode
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return oStack;
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oStack2 = ;
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if (oStack2 == NULL) handleMemoryError () ;
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pd = (double*)malloc (sizeof (double));
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if (pd == NULL)
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Stack push (oStack2, pd)
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assert (oStack
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psNewNode = (struct StackNode*)malloc (sizeof (struct StackNode));
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if (psNewNode == NULL)
return O;
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psNewNode->psNextNode = oStack->psFirstNode;
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oStack->psFirstNode = psNewNode;
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oStack2 .7“ — = . >
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP L1
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return 1;

‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | "\O'
RODATA

iSuccessful 1 ovltem

oStack2 .7\ > . >

oStackl | NULL psFirstNode NULL

psNextNode
STACK HEAP = L
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iSuccessful = ;
R | "W 't h' | "\O'
‘G| | h T ' 'g' | "\0O'
™| "a | 't i\ e | N0
RODATA
iSuccessful 1 ovltem
oStack2 .7\ > . >
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP = L
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if (! iSuccessful) handleMemoryError () ;

‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | "\O'
RODATA

iSuccessful 1 ovltem

oStack2 .7\ > . >

oStackl | NULL psFirstNode NULL

psNextNode
STACK HEAP = L
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pd = (double*)malloc (sizeof (double));

‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | "\O'
RODATA

iSuccessful 1 ovltem

oStack2 .7\ > . >

oStackl | NULL psFirstNode NULL

psNextNode
STACK HEAP - L1
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if (pd == NULL) handleMemoryError () ;

‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | "\O'
RODATA

iSuccessful 1 ovltem

oStack2 .7\ > . >

oStackl | NULL psFirstNode NULL

psNextNode
STACK HEAP - L1
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‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | "\O'
RODATA
iSuccessful 1 ovltem
oStack2 .7\ > . >
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP = 22 L1
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Stack push (oStack2, pd)

‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | "\O'
RODATA

iSuccessful 1 ovltem

oStack2 .7\ > . >

oStackl | NULL psFirstNode NULL

psNextNode
STACK HEAP = 22 L1
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int Stack push(Stack T oStack, const void *pvItem)

'G'| ' | 'h ' M 'g" | "\O'
™' | a | 't' T e | \O'
RODATA
pvltem | E—
oStack .\

iSuccessful 1 ovltem

oStack2 .7“ — = . >

oStackl | NULL psFirstNode NULL

psNextNode
STACK HEAP = 22 L1
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struct StackNode *psNewNode;

'G'| e | 'n T 7' 'g' | "0
™' | a | 't i\ e | \O'
RODATA
psNewNode
pvltem .—\ E—
oStack .\

iSuccessful 1 ovltem

oStack2 .7“ — = . >

oStackl | NULL psFirstNode NULL

psNextNode
STACK HEAP = 22 L1
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assert (oStack != NULL) ;
IRI luY ltY th V\OV
'GV VeV th Vr’ liY ng V\OV
RODATA VMI VaV lnY ltY llY VeV V\OV
psNewNode
pvltem ® E—
oStack Qo |
pd .——\ — ‘\

iSuccessful 1 pvltem

oStack2 ® 1 =P o -

oStackl | NULL psFirstNode NULL

psNextNode
STACK HEAP - a2
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psNewNode = (struct StackNode*)malloc (sizeof (struct StackNode));
lRl luY vtv vhv V\OV
'GV VeV vhv Yr’ liv vgv V\OV
O ATA VMI VaV vnv vtv llY VeV V\OV
psNewNode @
pvltem @ | E—
oStack .\
| @ o]
iSuccessful 1 It pvitem
vitem
oStack?2 ® SN ® - P
oStackl | NULL psFirstNode NULL
psNextNode psNextNode
STACK HEAP = 22 LI
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if (psNewNode == NULL)

return 0;

psNewNode

pvltem

oStack

pd

iSuccessful

oStack2

o |sjojels

oStack1

NULL

STACK
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Trace of teststack (Version 5)

R [ W [t | h | "0
'G'['e | h| T i e |\
™' | 'a" [ " | 't T e | N0
RODATA
o -
I
L ® — pvltem pvltem
psFirstNode NULL
psNextNode psNextNode
HEAP > 202 11
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psNewNode->pvItem
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psNewNode

pvltem

oStack

pd

iSuccessful

oStack2

o |sjojels

oStack1

NULL

STACK

pvItem;
R [ W [t | h | "0
'G'['e | h| T i e |\
RODATA ™' | 'a" [ " | 't T | e | N0
—
\ | Q- Q-
[ ] pvitem pvitem
——— | T ———p
psFirstNode NULL
psNextNode psNextNode
HEAP > 202 11
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psNewNode->psNextNode

psNewNode

pvltem

oStack

pd

iSuccessful

oStack2

o |sjojels

oStack1

NULL

STACK
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COS 217: Introduction to Programming Systems
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= oStack->psFirstNode;

R [ W [t | h | "0
'G'['e | h| T i e |\
™' | 'a" [ " | 't T e | N0
RODATA
—
\ | Q- Q-
I
s Y ® — pvltem pvltem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP > 202 11
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oStack->psFirstNode

psNewNode

pvltem

oStack

pd

iSuccessful

oStack2

o |sjojels

oStack1

NULL

STACK
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Trace of teststack (Version 5)

psNewNode;

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
™' | 'a" [ " | 't T e | N0
RODATA
Q- Q-
L, ® q pvitem pvitem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP > 202 11
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return 1;
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pd @
iSuccessful 1
oStack2 F
oStackl | NULL
STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
™' | 'a" [ " | 't T e | N0
RODATA
Q- Q-
_ ® q pvitem pvitem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP > 202 11
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iSuccessful = ;
R | ' 't h' | "\O'
'G'| e | 'n T 7' 'g' | "0
™' | a | 't i\ e | N0
RODATA
pd .— ‘\ ‘\
iSuccessful 1 ° vltem ovltem
oStack2 F > >
oStackl | NULL psFirstNode ® | NULL
psNextNode psNextNode
STACK HEAP = 22 L1

155



if (! iSuccessful)
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handleMemoryError () ;

pd @
iSuccessful 1
oStack2 ®
oStackl | NULL

STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
™' | 'a" [ " | 't T e | N0
RODATA
Q- Q-
_ ® q pvitem pvitem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP > 202 11
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pd = (double*)malloc (sizeof (double));

pd @
iSuccessful 1
oStack2 ®
oStackl | NULL

STACK

R [ w' | 't | 'h" | "0
‘G| ||| e |\
™' [ a [t e | N0
RODATA
@ @
_ \, J pvitem pvitem
psFirst\ode ® | NULL
psNextNode psNextNode
HEAP 22 11
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if (pd == NULL) handleMemoryError () ;
R | W [t | 'h | "0
‘G| e | h | T R U o (O
™' | 'a" [ | 't T e | N0
RODATA
. pd F ‘\ ‘\
e | | e || ]
oStac >
oStackl | NULL psFirst\ode ® | | NULL
psNextNode psNextNode
STACK HEAP 22 L1
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*pd = 3.3;
R | ' [t | 'h | "0
'G'['e | h| T i e |\
™' | 'a" [ " | 't i\ e | "\O'
RODATA
wenbod || e e
oStac >
oStackl | NULL psFirst\ode ® | | NULL
psNextNode psNextNode
STACK HEAP 33 22 LI
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Stack push (oStack2, pd)

pd @
iSuccessful 1
oStack2 ®
oStackl | NULL

STACK

R [ w' | 't | 'h" | "0
‘G| ||| e |\
™' [ a [t e | N0
RODATA
@ @
_ \, J pvitem pvitem
psFirst\ode ® | NULL
psNextNode psNextNode
HEAP 33 22 11
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int Stack push(Stack T oStack,

pvltem

oStack

Princeton University
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Trace of teststack (Version 5)

const void *pvItem)

pd

iSuccessful

oStack2

o jsjele

oStack1

NULL

STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
RODATA ™' | 'a" [ " | 't T e | N0
Q- Q-
\Q q pvitem pvitem
»
psFirst\ de ® | NULL
psNextNode psNextNode
HEAP 33 22 11
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struct StackNode *psNewNode;

psNewNode

pvltem

oStack

pd

iSuccessful

oStack2

o jsjele

oStack1

NULL

STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
RODATA ™' | 'a" [ " | 't T e | N0
Q- Q-
\Q q pvitem pvitem
»
psFirst\ de ® | NULL
psNextNode psNextNode
HEAP 33 22 11
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assert (oStack

!= NULL) ;

psNewNode

pvltem

Princeton University
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Trace of teststack (Version 5)

oStack

pd

iSuccessful

oStack2

o jsjele

oStack1

NULL

STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
RODATA ™' | 'a" [ " | 't T e | N0
Q- Q-
\Q q pvitem pvitem
»
psFirst\ de ® | NULL
psNextNode psNextNode
HEAP 33 22 11
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psNewNode =
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(struct StackNode*)malloc(sizeof (struct StackNode)) ;

psNewNode

pvltem

oStack

pd

iSuccessful

oStack2

o |sjojels

oStack1

NULL

STACK

R | "W 't ' | "\0O'
‘G| e | h | T ' 'g" | "\0O'
RODATA ™' | a | ' 't i\ e | "\O'
Q- Q-
\“ S— pvltem pvitem pvltem
» Lol
psFirst\ de ® | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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if (psNewNode == NULL)

return 0;

psNewNode

pvltem

Princeton University
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Trace of teststack (Version 5)

oStack

pd

iSuccessful

oStack2

o |sjojels

oStack1

NULL

STACK

R | "W 't ' | "\0O'
‘G| e | h | T ' 'g" | "\0O'
RODATA ™' | a | ' 't i\ e | "\O'
Q- Q-
\“ S— pvltem pvitem pvltem
» Lol
psFirst\ de ® | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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psNewNode->pvItem = pvItem;

'GY VeV th Yr’ liY ng V\OV
RODATA VMI VaV lnY ltY llY VeV V\OV
psNewNode o
pvltem ®
oStack .\
d| @—1—
P Y = @ Q|
iSuccessful 1
pvltem vitem pvltem
oStack2 .7“ —F—p \» I > P
oStackl | NULL psF irst\ de ® NULL
psNextNode psNextNode psNextNode
STACK HEAP 33 22 L1
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psNewNode->psNextNode

psNewNode
pvltem
oStack

pd
iSuccessful
oStack2
oStack1

STACK
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oStack->psFirstNode;

o |sjojels

NULL

R | ' [t | 'h | "0
‘G| e | h | T Tl g | N0
RODATA ™' | 'a" [ " | 't i\ e | "\O'
Q- Q- Q-
\“ \»% pvitem pvltem
»
psFirst\ de Q® | ® | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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oStack->psFirstNode

psNewNode

pvltem

Princeton University
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Trace of teststack (Version 5)

psNewNode;

oStack

pd

iSuccessful

oStack2

o |sjojels

oStack1

NULL

STACK

R | "W 't ' | "\0O'
‘G| e | h | T ' 'g" | "\0O'
RODATA ™' | a | ' 't i\ e | "\O'
Q- Q- Q-
\%‘\» pvltem pvitem pvltem
»
psFirst\ de Q® | ® | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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return 1;
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pd @
iSuccessful 1
oStack2 ®
oStackl | NULL

STACK

RO w |t | h | o
G e | e e i e | o
M [ [ e |1 | e | o
RODATA
@ @ @
_ @ || | Pmem pvitem pvitem
psFirst\ode ® ® | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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iSuccessful = ;
R | w |t | h |
G e [ || e |
M [ | ||| e |
RODATA
L = ® | ® | ® |
1Suc<:t:ss’f(uzl 1.7 o, pvltem pvitem pvitem
oStac > .
oStackl | NULL psFirst\ode ® | ® | | NULL
psNextNode psNextNode psNextNode
STACK HEAP 33 22 11
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if (! iSuccessful)
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handleMemoryError () ;

pd @
iSuccessful 1
oStack2 ®
oStackl | NULL

STACK

RO w |t | h | o
G e | e e i e | o
M [ [ e |1 | e | o
RODATA
@ @ @
_ @ || | Pmem pvitem pvitem
psFirst\ode ® ® | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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pd = NULL;
pd | NULL
iSuccessful 1
oStack2 F
oStackl | NULL

STACK

IRI luY ltY th V\OY
'GV VeV th Vr’ liY ng V\OY
RODATA VMI VaV lnY ltY llY VeV V\OY
@ @ @ |
.—‘\» pvitem pvltem pvltem
psFirstNode ® Qo | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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Stack isEmpty (oStack2)

COS 217: Introduction to Programming Systems

pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

IRI luY ltY th V\OY
'GV VeV th Vr’ liY ng V\OY
RODATA VMI VaV lnY ltY llY VeV V\OY
@ @ @ |
.—‘\» pvitem pvltem pvltem
psFirstNode ® Qo | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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int Stack isEmpty(Stack T oStack)

COS 217: Introduction to Programming Systems

oStack .\
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

IRI luY vtv vhv V\OV
'GY YeY vhv Vr’ liY vgv V\OV
RODATA VMI YaY vnv vtv llY YeY V\OV
@ @ @
Ttem Ttem pvltem
.__ pv pv
= I
psFirstNode ® Qo | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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assert (oStack != NULL) ;
IRI luY ltY th V\OV
'GY VeV th Vr’ liY ng V\OV
RODATA VMI VaV lnY ltY llY VeV V\OV
oStack .\
d | NULL

P @ @ @

iSuccessful 1 pvltem It pvltem

o vitem
oStack? @ S | [ P

oStackl | NULL psFirstNode @ @ NULL

psNextNode psNextNode psNextNode
STACK HEAP 33 22 L1

175



Princeton University

Trace of teststack (Version 5)

COS 217: Introduction to Programming Systems

return oStack->psFirstNode == NULL;
IRI luY ltY th V\OV
'GV VeV th Yr’ liY ng V\OV
RODATA YMI VaV lnY ltY llY VeV V\OV
d | NULL
P @ @ @
iSuccessful 1 ovltem N ovltem
o vitem
oStack?2 @ - | P
oStackl | NULL psFirstNode @ | ® NULL
psNextNode psNextNode psNextNode
STACK HEAP 33 22 L1
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while (!
pd | NULL
iSuccessful 1
oStack2 F
oStackl | NULL

STACK

IRI luY ltY th V\OY
'GV VeV th Vr’ liY ng V\OY
RODATA VMI VaV lnY ltY llY VeV V\OY
@ @ @ |
.—‘\» pvitem pvltem pvltem
psFirstNode ® Qo | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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Stack pop (oStack2)
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pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

IRI luY ltY th V\OY
'GV VeV th Vr’ liY ng V\OY
RODATA VMI VaV lnY ltY llY VeV V\OY
@ @ @ |
.—‘\» pvitem pvltem pvltem
psFirstNode ® Qo | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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void *Stack pop(Stack T oStack)
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oStack .\
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

IRI luY vtv vhv V\OV
'GY YeY vhv Vr’ liY vgv V\OV
RODATA VMI YaY vnv vtv llY YeY V\OV
@ @ @
Ttem Ttem pvltem
.__ pv pv
= I
psFirstNode ® Qo | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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const void *pvItem;

'GY VeV th Yr’ liY ng V\OV
RODATA VMI VaV lnY ltY llY VeV V\OV
pvltem
oStack .\
d [ NULL
iSuccessful 1 vltom ) eom
[ ) vitem
oStack2 .7“ — | | T —p p
oStackl | NULL psFirstNode .—’/ .—// NULL
psNextNode psNextNode psNextNode
STACK HEAP 33 22 L1
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struct StackNode *psNextNode;
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psNextNode
pvltem
oStack .\
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

IRI luY vtv vhv V\OV
'GY YeY vhv Vr’ liY vgv V\OV
RODATA VMI YaY vnv vtv llY YeY V\OV
@ @ @
Ttem Ttem pvltem
.__ pv pv
= I
psFirstNode ® Qo | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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assert (oStack != NULL) ;
psNextNode
pvltem
oStack @
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

IRI luY vtv vhv V\OV
'GY YeY vhv Vr’ liY vgv V\OV
RODATA VMI YaY vnv vtv llY YeY V\OV
@ @ @
Ttem Ttem pvltem
.__ pv pv
= I
psFirstNode ® Qo | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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assert (oStack->psFirstNode
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!= NULL) ;

COS 217: Introduction to Programming Systems

psNextNode
pvltem
oStack .\
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

IRI luY vtv vhv V\OV
'GY YeY vhv Vr’ liY vgv V\OV
RODATA VMI YaY vnv vtv llY YeY V\OV
@ @ @
Ttem Ttem pvltem
.__ pv pv
= I
psFirstNode ® Qo | NULL
psNextNode psNextNode psNextNode
HEAP 33 22 11
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oStack->psFirstNode->pvIitem;
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pvitem =
psNextNode
pvltem @
oStack .\
pd | NULL
iSuccessful 1
oStack2 ®
oStackl | NULL

STACK

IRI luY ltY th Y\OY
'GV VeV th Yr’ liY ng Y\OY
RODATA YM! VaV lnY ltY llY VeV Y\OY

@ @ @

‘ SN pvltem pvitem pvltem
>

psFirstNode ® Qo | NULL

psNextNode psNextNode psNextNode

HEAP 33 22 11
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oStack->psFirstNode->psNextNode;

COS 217: Introduction to Programming Systems

psNextNode =
psNextNode ®
pvltem @
oStack .\
pd | NULL
iSuccessful 1
oStack2 ®
oStackl | NULL

STACK

HEAP

33

2.2

IRI luY vtv th Y\OV
'GY VeY th Vr’ liY ng Y\OV
RODATA YM! VaY lnY vtv llY VeY Y\OV
@ @ @
‘ SN pvltem pvitem pvltem
B
psFirstNode Q® | ® | NULL
psNextNode psNextNode psNextNode

1.1
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free (oStack->psFirstNode) ;
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psNextNode ®
pvltem @
oStack .\
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
RODATA ™' | 'a" [ " | 't T e | N0
K
Q- Q-
‘T — pvitem pvitem
»
psFirstNode ® | NULL
psNextNode psNextNode
HEAP 33 22 11
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oStack->psFirstNode
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psNextNode;
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psNextNode ®
pvltem @
oStack .\
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

HEAP

33

2.2

lRl luY vtv th V\OY
!GV YeV th Yr’ liY ng V\OY
RODATA VMI YaV lnY vtv llY YeV V\OY
@ | @
vitem pvltem
SO o P
psFirstNode ® | NULL
psNextNode psNextNode

1.1
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return (void*)pvItem;
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pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
™' | 'a" [ " | 't T e | N0
RODATA
Q- Q-
_ ® q pvitem pvitem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP 33 22 11
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pd = (double¥*)

Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 5)

pd @
iSuccessful 1
oStack2 F
oStackl | NULL
STACK

R [ w' | 't | 'h" | "0
‘G| ||| e |\
™' [ a [t e | N0
RODATA
@ @
_ \, J pvitem pvitem
psFirst\ode ® | NULL
psNextNode psNextNode
HEAP 33 22 11
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printf ("$g\n", *pd);
R w | v | w o
G e [ e | | e | e
M| a1 | e |
RODATA
g | | e L] | e
odtac Lt
oStackl | NULL psFirst\ode ® | | NULL
psNextNode psNextNode
STACK HEAP 33 22 11
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free(pd);
R | ' [t | 'h | "0
‘G| e | h | T Tl g | N0
™' | & | |t i\ e | "\O'
RODATA
. pd .— ‘\ ‘\
e i Ml N J |
oStac >
oStackl | NULL psFirstNng ® | | NULL
psNextNode psNextNode
STACK HEAP 22 L1
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pd = NULL;
pd | NULL
iSuccessful 1
oStack2 F
oStackl | NULL
STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
™' | 'a" [ " | 't T e | N0
RODATA
Q- Q-
_ ® q pvitem pvitem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP 22 11
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Stack isEmpty (oStack2)
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pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
™' | 'a" [ " | 't T e | N0
RODATA
Q- Q-
_ ® q pvitem pvitem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP 22 11
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int Stack isEmpty(Stack T oStack)
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oStack .\
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
™' | 'a" [ " | 't T e | N0
RODATA
Q- Q-
L, ® q pvitem pvitem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP 22 11
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assert (oStack != NULL) ;
IRI luY ltY th V\OV
'GV VeV th Vr’ liY ng V\OV
RODATA YMI VaV lnY ltY llY VeV V\OV
oStack Qo |
pd | NULL o | o |
iSuccessful 1 It pvitem
em
oStack2 F — . > Py
oStackl | NULL psFirstNode ® NULL
psNextNode psNextNode
STACK HEAP 22 L1
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return oStack->psFirstNode == NULL;
IRI luY ltY th V\OV
'GV VeV th Vr’ liY ng V\OV
RODATA VMI VaV lnY ltY llY VeV V\OV
d NULL
P @ | o
iSuccessful 1 N ovltem
pvitem
oStack2 F - . >
oStackl | NULL psFirstNode ® NULL
psNextNode psNextNode
STACK HEAP 22 L1
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pd

NULL

iSuccessful

oStack2

oStack1

NULL

STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
™' | 'a" [ " | 't T e | N0
RODATA
Q- Q-
_ ® q pvitem pvitem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP 22 11
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Stack pop (oStack2)
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pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
™' | 'a" [ " | 't T e | N0
RODATA
Q- Q-
_ ® q pvitem pvitem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP 22 11
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void *Stack pop(Stack T oStack)
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oStack .\
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
™' | 'a" [ " | 't T e | N0
RODATA
Q- Q-
L, ® q pvitem pvitem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP 22 11
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const void *pvItem;

'G'| ' | 'h ' M 'g" | "\O'
™' [ 'a | ' 't' T e | \O'
RODATA
pvltem
oStack .\
pd | NULL o | e
iSuccessful 1
oStackd .7“ s . o pvitem pvltem
oStackl | NULL psFirstNode ® | NULL
psNextNode psNextNode
STACK HEAP 22 L1
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struct StackNode *psNextNode;
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psNextNode
pvltem
oStack .\
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
™' | 'a" [ " | 't T e | N0
RODATA
Q- Q-
L, ® q pvitem pvitem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP 22 11

201




Princeton University

Trace of teststack (Version 5)

COS 217: Introduction to Programming Systems

assert (oStack != NULL) ;
psNextNode
pvltem
oStack @
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
™' | 'a" [ " | 't T e | N0
RODATA
Q- Q-
L, ® q pvitem pvitem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP 22 11
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assert (oStack->psFirstNode
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!= NULL) ;
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psNextNode
pvltem
oStack .\
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

R | ' [t | 'h | "0
'G'['e | h| T Tl g | N0
™' | 'a" [ " | 't T e | N0
RODATA
Q- Q-
L, ® q pvitem pvitem
psFirstNode ® | NULL
psNextNode psNextNode
HEAP 22 11
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pvitem = oStack->psFirstNode->pvItem;

IRI luY ltY th V\OV
'GV VeV th Vr’ liY ng V\OV
O A A VMI VaV lnY ltY llY VeV V\OV
psNextNode
pvltem ® E—
oStack .\
pd | NULL o | o |
iSuccessful 1 It pvitem
pvitem
oStack2 .7“ ——p . >
oStackl | NULL psFirstNode @ NULL
psNextNode psNextNode

STACK

HEAP

2.2

1.1
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psNextNode = oStack->psFirstNode->psNextNode;

'GV VeV th Vr’ liY ng V\OV

VMI VaV lnY ltY llY VeV V\OV

RODATA

psNextNode o
pvltem .—\ e
oStack .\
pd | NULL . ° |
iSuccessful 1

oStack2 .7“ — & . »\pVItem\ pvitem

oStackl | NULL psFirstNode ® | | NULL
psNextNode psNextNode

STACK HEAP 22 L1

205




Princeton University
COS 217: Introduction to Programming Systems
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free (oStack->psFirstNode) ;

psNextNode o
pvltem @
oStack .\

pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

R [ W [t | h | "0
'G'['e | h| T i e |\
™' | 'a" [ " | 't T e | N0
RODATA
o -
L . - pvltem
psFirstNode NULL
psNextNode
HEAP 22 11
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oStack->psFirstNode = psNextNode;

'G'| e | 'n T 7' 'g' | "0
™' | a | 't i\ e | \O'
RODATA
psNextNode ®
pvltem | E—
oStack .\
pd | NULL e
iSuccessful 1 ovltem
oStack2 .7“ — = . >
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP 22 L1
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return (void*)pvItem;

‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | "\O'
RODATA

pd | NULL e

iSuccessful 1 ovltem
oStack2 .7\ > . >

oStackl | NULL psFirstNode NULL

psNextNode

STACK HEAP 22 L1
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pd = (double*) ;

‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | "\O'
RODATA
iSuccessful 1 ovltem
oStack2 .7\ > . >
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP = 22 L1
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printf ("$g\n", *pd);

‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | "\O'
RODATA

iSuccessful 1 ovltem

oStack2 .7\ > . >

oStackl | NULL psFirstNode NULL

psNextNode
STACK HEAP = 22 L1
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free(pd);

‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | "\O'
RODATA
iSuccessful 1 ovltem
oStack2 .7\ > . >
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP - L1
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pd = NULL;
R | "W 't ' | "\0'
‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | "\O'
RODATA
pd | NULL e
iSuccessful 1 ovltem
oStack2 .7\ > . >
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP L1
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Stack isEmpty (oStack2)

‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | "\O'
RODATA

pd | NULL e

iSuccessful 1 ovltem
oStack2 .7\ > . >

oStackl | NULL psFirstNode NULL

psNextNode

STACK HEAP L1

213



Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 5)

int Stack isEmpty(Stack T oStack)

‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | N0
RODATA
oStack .\

pd | NULL e

iSuccessful 1 ovltem
oStack2 .7“ — = . >

oStackl | NULL psFirstNode NULL

psNextNode

STACK HEAP L1
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assert (oStack != NULL) ;
R [ W [t | h | "0
‘G| e | h | T R U o (O
™' | & | |t T e | N\
RODATA
oStack @
pd | NULL @ |
iSuccessful 1 pvitem
oStack2 .7“\» o -
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP L1

215



Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 5)

return oStack->psFirstNode == NULL;
R | ' 't h' | "\O'
'G'| e | 'n T 7' 'g' | "0
™' | a | 't i\ e | N0
RODATA
pd | NULL e
iSuccessful 1 ovltem
oStack2 .7\ > . >
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP L1
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while (! )
R w | v | w o
G e [ e | | e | e
M| a1 | e |
RODATA
pd | NULL e
iSuccessful 1 ovltem
oStack2 .7\ > . >
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP L1
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Stack pop (oStack2)

‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | "\O'
RODATA

pd | NULL e

iSuccessful 1 ovltem
oStack2 .7\ > . >

oStackl | NULL psFirstNode NULL

psNextNode

STACK HEAP L1
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void *Stack pop(Stack T oStack)

‘G| | h T ' 'g' | "\0O'
™' | 'a' | n 't i\ e | N0
RODATA
oStack .\

pd | NULL e

iSuccessful 1 ovltem
oStack2 .7“ — = . >

oStackl | NULL psFirstNode NULL

psNextNode

STACK HEAP L1
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const void *pvItem;

'G'| ' | 'h ' M 'g" | "\O'
™' | a | 't' T e | \O'
RODATA
pvltem
oStack .\

pd | NULL e

iSuccessful 1 ovltem
oStack2 .7“ — = . >

oStackl | NULL psFirstNode NULL

psNextNode

STACK HEAP L1
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struct StackNode *psNextNode;

'G'| e | 'n T 7' 'g' | "0
™' | a | 't i\ e | \O'
RODATA
psNextNode
pvltem
oStack .\
pd | NULL e
iSuccessful 1 ovltem
oStack2 .7“ — = . >
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP L1
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assert (oStack != NULL) ;
IRI luY ltY th V\OV
'GV VeV th Vr’ liY ng V\OV
RODATA VMI VaV lnY ltY llY VeV V\OV
psNextNode
pvltem
oStack Qo |
pd | NULL [ -,
iSuccessful 1 pvltem
oStack2 ® 1 =P o -
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP LI
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assert (oStack->psFirstNode != NULL);

'G'| e | 'n T 7' 'g' | "0
™' | a | 't i\ e | \O'
RODATA
psNextNode
pvltem
oStack .\
pd | NULL e
iSuccessful 1 ovltem
oStack2 .7“ — = . >
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP L1
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pvitem = oStack->psFirstNode->pvItem;

'G'| e | 'n T 7' 'g' | "0
™' | a | 't i\ e | \O'
RODATA
psNextNode
pvltem ®
oStack .\
pd | NULL e
iSuccessful 1 ovltem
oStack2 .7“ — = . >
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP L1
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psNextNode = oStack->psFirstNode->psNextNode;

'G'| e | 'n T 7' 'g' | "0
™' | a | 't i\ e | \O'
RODATA
psNextNode | NULL
pvltem ®
oStack .\
pd | NULL e
iSuccessful 1 ovltem
oStack2 .7“ — = . >
oStackl | NULL psFirstNode NULL
psNextNode
STACK HEAP L1
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free (oStack->psFirstNode) ;

psNextNode | NULL
pvltem @
oStack .\
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

COS 217: Introduction to Programming Systems
Trace of teststack (Version 5)

RODATA

V\OV

ltY

llY

V\OV

psFirstNode

HEAP

1.1
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free (oStack->psFirstNode) ;

psNextNode | NULL
pvltem @
oStack .\
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

V\OV

ltY

llY

V\OV

RODATA

NULL

psFirstNode

HEAP

1.1
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return (void*)pvItem;

V\OV

ltY

llY

V\OV

M | ' |
RODATA
pd | NULL
iSuccessful 1
oStack2 Qo »| | NULL
oStackl | NULL psFirstNode
STACK HEAP

1.1
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pd = (double¥*)
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Trace of teststack (Version 5)

RODATA

V\OV

ltY

llY

V\OV

pd

iSuccessful

oStack2

F
1
F

NULL

oStack1

NULL

STACK

psFirstNode

HEAP

1.1
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RODATA

V\OV

ltY

llY

V\OV

NULL

printf ("$g\n", *pd);
pd @ |
iSuccessful 1
oStack2 F
oStackl | NULL

psFirstNode

HEAP

1.1
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RODATA

V\OV

ltY

llY

V\OV

NULL

free(pd);
pd .
iSuccessful 1
oStack2 F
oStackl | NULL
STACK

psFirstNode

HEAP
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pd = NULL;
R" [ "W 't ' | "\0'
‘G| | h T el 'g' | "0
M [ [ T e |\
RODATA
pd | NULL
iSuccessful 1
oStack2 Qo »| | NULL
oStackl | NULL psFirstNode
STACK HEAP
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Stack isEmpty (oStack2)

V\OV

ltY

llY

V\OV

M | ' |
RODATA
pd | NULL
iSuccessful 1
oStack2 Qo »| | NULL
oStackl | NULL psFirstNode
STACK HEAP
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int Stack isEmpty(Stack T oStack)

V\OV

ltY

llY

V\OV

M | ' |
RODATA

oStack .\

pd | NULL

iSuccessful 1
oStack2 ® | .,/ NULL
oStackl | NULL psFirstNode
STACK HEAP
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assert (oStack != NULL) ;
R" [ "W 't 'h' | "\O'
Gl e | | e || e |
M [ [ T e |\
RODATA
oStack .\
pd | NULL
iSuccessful 1
oStack2 ® | .,/ NULL
oStackl | NULL psFirstNode
STACK HEAP
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return oStack->psFirstNode == NULL;
R | ' 't ' | "\0'
‘G| | h T el 'g' | N0
M [ [ T e |\
RODATA
pd | NULL
iSuccessful 1
oStack2 Qo »| | NULL
oStackl | NULL psFirstNode
STACK HEAP
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while (! )
R | W [t | 'h | "N
‘G| | h T g | o
M|t T ] e |
RODATA

pd | NULL
iSuccessful 1

oStack2 Qo »| | NULL

oStackl | NULL psFirstNode

STACK HEAP
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Stack free (oStack2);
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V\OV

ltY

llY

V\OV

RODATA

pd

NULL

iSuccessful

oStack2

NULL

oStack1

NULL

STACK

psFirstNode

HEAP
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void Stack free(Stack T oStack)

V\OV

ltY

llY

V\OV

M | ' |
RODATA

oStack .\

pd | NULL

iSuccessful 1
oStack2 ® | .,/ NULL
oStackl | NULL psFirstNode
STACK HEAP
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struct StackNode *psCurrentNode;
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RODATA

V\OV

ltY

llY

V\OV

psCurrentNode
oStack .\
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

NULL

psFirstNode

HEAP
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struct StackNode *psNextNode;

V\OV

ltY

llY

V\OV

RODATA

psNextNode
psCurrentNode
oStack .\
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

NULL

psFirstNode

HEAP
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V\OV

ltY

llY

V\OV

RODATA

assert (oStack != NULL) ;
psNextNode
psCurrentNode
oStack @
pd | NULL
iSuccessful 1
oStack2 @
oStackl | NULL

STACK

NULL

psFirstNode

HEAP
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psCurrentNode =
psNextNode
psCurrentNode | NULL
oStack .\
pd | NULL
iSuccessful 1
oStack2 ®
oStackl | NULL

STACK

Trace of teststack (Version 5)

oStack->psFirstNode

V\OV

ltY

llY

V\OV

RODATA

NULL

psFirstNode

HEAP
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psCurrentNode !=
psNextNode
psCurrentNode | NULL
oStack .\
pd | NULL
iSuccessful 1

oStack2 ®

oStackl | NULL

STACK
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NULL

V\OV

ltY

llY

V\OV

RODATA

NULL

psFirstNode

HEAP
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free (oStack)

.
r
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i g | "0
™' | & | |t i\ ‘e’ | "0
RODATA
psNextNode
psCurrentNode | NULL
oStack .\\
pd | NULL
iSuccessful 1
oStack?2 ® | gy
oStackl | NULL
STACK HEAP
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Implicit return

V\OV

ltY

llY

V\OV

RODATA

pd | NULL

iSuccessful 1
oStack2 .7‘ ——L
oStackl | NULL

STACK HEAP
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oStack2 = NULL;

V\OV

ltY

llY

V\OV

RODATA

pd | NULL

iSuccessful 1
oStack2 | NULL
oStackl | NULL

STACK HEAP
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return 0;

RODATA

STACK HEAP
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