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Problem and Objective



Problem and Objective

Problem

e contracts are bound to textual format

e textual format is detailed but not neccessarily clear

e especially beginners to VeriFast struggle with the complexity
of contracts

/*@ requires s->head |-> 7h &*&
->cnt |-> ?c &*& c < INT _MAX;

@

@/

/*@ ensures s->head |-> ?n &*& s->cnt |-> c+l &*&
n->value |-> v &*& n->next |-> h &*&
malloc_block nede(n);

@/
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Problem and Objective

Objective

e process information from contracts

e automatically convert textual to visual format while preserving

all information

/*@ requires s->head |-> ?h &*&
s->cnt |-> 7c &%& © < INT_MAX;

o
/*@ ensures s->head |-> 7n &"& s->cnt |-> c+l &%&  |—>|

n->value |-> v &*& n->next |-> h &*&

malloc block node(n); -
@t/
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push(struct stack *s, int v) Visualization

void push(struct stack *s, int v)
/*@ requires s->head |-> ?h &*&
s->cnt |-> ?c &*%& c < INT_MAX;
@*/
/*@ ensures s->head |-> ?n &*& s->cnt |-> c+l &*&
n->value |-> v &*& n->next |-> h &*&
malloc_block node(n};

@*/
{
struct node *n = createNode(v);
n->next = s->head;
s->head = n;
s->Ccnt = s->cnt+l;
}
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push(struct stack *s, int v) visualization

s:stack [ <<constraints>> ]

P—
hei04
/ head
?n:node
\nex‘

?h:node J‘_]
.
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push(struct stack *s, int v) visua

7c < INT_MAX

s:stack

?C ~> 7c+1

ead
L

head
/ |
2n:node
\nm

?hinode @/
—

/*@ require€s->head |-> ?h &*&
s->cn C &*& c < INT_MAX;

@ ensures s->head |-> ?n &*& s->cnt |-> 4l &*&
n->value |-> v &*& n->next |-> h &*&
malloc_block_node(n);
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push(struct stack *s, int v) visualization

sistack

2c < INT_MAX
head

head

nnode
— /*@ requires s->he 2h &*&
\ @& c < INT_MAX;
next e/
/*@ ensures s->head |-> n &*& s->cnt |-> c+l &*&
n->value |-> v && n->next |-> h &*&
malloc_block_node(n);

~
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push(struct stack *s, int v) visua

s:stack <<con

c ?C~> 2c+1

=

head

<<requires>>

?n:node

. /*@ requires s->head |-> ’h &*&
@/
/*@ ensures s->head |-> ?n &*& s->cnt |-> c+1 &*&
n->value |-> v & & n->next |-> h &*&

next
— Y malloc_block_node(n);
”h:

g @/
e
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push(struct stack *s, int v) visua

s:stack

?C ~> 7c+1

'IIIIIIIIlllllllll!llll!!llllllll
'IIIIIIIIIIIII!IIIIII!!I!IIIIIIII

7c < INT_MAX

head

head

2n:node
\nm

?h:node
e

/*@ requires s->head

s->cnt

n->v

*h &*&
> Pc &*& c <

@ ensure€ s->head |-> n &%

& n-

malloc_block_node(n);

INT_MAX;

>ent |-> c+1 &*&
>next |-> h &*&
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push(struct stack *s, int v) visua

s:stack

—— |
\9264
head
2n:node
. /*@ requires s->head |-> ’h &*&
s->cnt |-> ¢ &*& ¢ < INT_MAX;
next @/
/*@ ensures s->head |-> n & s->cnt [-> c+1 &
n-»>value |-> v &*& n=3m =
— 4 malloc_block_node(n);
node - @/
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push(struct stack *s, int v) visualization

s:stack

|
[
[
|
|

mdﬂ

head

2n:node \

-

I

/

next

?h:node
e
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7c < INT_MAX

/*@ requires s->head |-> ?h &*&
s->cnt |-> ?c &*& c < INT_MAX;

ensures s-xhead | 20 &*& s->ent |-> c+1 &*&

n->value |-> v _8& n->next |-> h &*&
malToc_block_node(n);
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push(struct stack *s, int v) visualization

s:stack traints>>

?C ~> 7c+1

<<requires>>

head

“(/’///’/” head

7n:node

Ry

ensures s->head |-> ?n
n->value [-> v

/*@ requires s->head |-> ?h &*&
s-»cnt |-> ?c &*& ¢ < INT

P S malloc_block_node

1Ax;

&8 s &8
& n->next |-> h &%
(n)3

?hinode @/
—
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push(struct stack *s, int v) visualization

s:stack traints>>

?C ~> 7c+1

=

<<requires>>

head
n:node
/*@ requires s->head |-> ?h &*&
s-»cnt |-> ?c &*& ¢ < INT_MAX;
t,

e ensures s->head |-> n &*& s->cnt |-> c+1 &*&
n->valu &*& n->next |-> h &*&
malloc_block_node(n)

7hnodc @/
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Cognitive Features

e the user now has a visual representation in addition to the
textual contracts

e a way of evalutating the usefulness of the visualization is
necessary

e neuroscientists have explored different approaches

e one approach: Card et al. (1999) " Using vision to think”

= we evaluate our tool based on six cognitive features from
"Using vision to think”
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Increasing Memory

"increasing the memory and processing resources available to the

users”

= outsource information by creating a graph that represents the
information from the contracts

j
=4 |
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Search for Information

'

"reducing the search for information”

= differences in pre- and postcondition states are easier to
detect as they are in one graph and distinguishable by colors

/*@ requires s->head |-> h &*&
s->cnt |-> 7c &6 ¢ < INT_MAX;

@/
/*@ ensures s->head |-> 7n &*& s->cnt |-> bl &%&  [—]

n->value |-> v &*& n->next [-> h &%

nalloc_block node(n);
@r/
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Detection of Patterns

"enhancing the detection of patterns”

e pointers are easier to recognize as they are simple edges in our
graph

s:stack

/%@ requires s->head |-> ?h &*&
s->cnt |-> 7¢ &*& ¢ < INT_MAX;

@/
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Perceptual Inference Operations

"enabling perceptual inference operations”

= using the same shapes and colors for objects of the same type
(instances, return values, constraints, etc.)

e

?he:node

-
head

R
pe—— —

head
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Perceptual Attention Mechanisms

"using perceptual attention mechanisms”

= not yet implemented: highlight differences after changes to
the contract have been made
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Manipulable Medium

= shapes can be arranged and sorted to match the users

demands

- 7]

\/

! =

e
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Summary




Summary

e we have realized a visualization of VeriFast contracts
e first version will be available online soon

® next step is to let students use the visualization tool and give
feedback

o finally, our goal is to see our tool in use not only at our
university...

= stay tuned for Bastians talk to get technical insights :)
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Thank you.
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