QAV Reading Group, Feb 10 2009

Model Extraction
from Context-Aware Code

[17: ctx3 = { .type=enum(1), .value=80 };j

20: arg = (void *)(&ctx1);
21: I((int)ctx1.type == 0)?

27: !((int)ctx1.type == 1)?

(23: power_ctx = (struct #anon#ST[SYM#c::tag-ctx_type#'type'|U8'value'] *)arg;)

(29: demo_ctx = (struct #anon#ST[SYM#c::tag-ctx_type#'type'|U8'value'] *)arg;)

24: power = ctx1.value;

(30: !((int)etx1.value == 1 && (int)power > 30)7)

(33: !((int)etx 1.value == 2 && (int)power > 30)?)

35: I((int)demo == 1)?

42: End of Thread




Ubiquitous Computing

2020 ubiquitous

computing

= Paradigm:

Interactions with networked data-processing systems
available everywhere.

...which autonomously monitor and adapt themselves
and the environment.




Concept: Context Awareness

® Context awareness:

® sense / discover changes in computational
surrounding (local or networked)

® dynamically adapt behaviour to change.

Context:

® any environmental information relevant to application
behaviour; unpredictable
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..0r in fewer metaphors:

e driven by external input
® Application’s
execution environment: unpredictable

® Programming behaviour:

asynchronous languages middleware-driven

i i

flavours of
multithreaded code
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And effort goes towards...

Y

Verifying application behaviour

network-wide at node
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Situation visiror_nearby = (Ciy,, pin, computlllum)
Contexts Cin ={d,Voe,R, I, Iynar, E, }
Triggering condition | p;, = (d <5)

Adaptive action computlllum {

$Voe = Voes

$R = R;

I = $Voc/(r‘|‘$R);
$1=1
$SP=kx$Ix$I*r;

$d =d;
E,=$P/($d+$d);




Relateq:

Keywords: asynchronous, nesC, model extraction.

- - -» Timer.fired
— ADC.dataReady
-—» Send.sendDone

initTimer = TRUE

initTimer = FALSE

‘. Send.sendDone enabled

ADC.getData enabled '\ngendBusy = TRUE

gfSendBusy = FALSE

gfSendBusy = TRU

ADC.getData enabled

Waiting for Send.sendDone
ADC.getData enabled
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Deriving State Machines from TinyOS Programs using Symbolic Execution
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These being said,

Model Extraction
from Context-Aware Code

[17: ctx3 = { .type=enum(1), .value=80 };j

20: arg = (void *)(&ctx1);
21: I((int)ctx1.type == 0)?

27: !((int)ctx1.type == 1)?

(23: power_ctx = (struct #anon#ST[SYM#c::tag-ctx_type#'type'|U8'value'] ’)arg;)

(29: demo_ctx = (struct #anon#ST[SYM#c::tag-ctx_type#'type'|U8'value'] *)arg;)

24: power = ctx1.value;

(30: !((int)etx1.value == 1 && (int)power > 30)7)

(33: !((int)etx 1.value == 2 && (int)power > 30)?)

35: I((int)demo == 1)?

42: End of Thread




Capps: a generalization

® ... of side-effect-, escape-like analyses

1f (x > MAX)

read capps
y = x;

2 Wwrite capps x = ctx;

1f (x > MAX)

# termination capps while 1;
y = 1;

B USer capps print* (ctx) ;
1f (ctx)
set register(r);




(18: Start of Thread)

... Or In pictures:

(21: !((int)ctx1.type == O)?)

unsigned power, demo;

true alse

void update power (ctxt *power ctx) CnnwmxmeW==nﬂ
{

ower = power ctx->value; (. N
} P P — ! /false |\23: power_ctx = ([..])arg;/l

If29'd tx = \I
(2" emo_c x—([..])arg,/

void update demo (ctxt *demo ctx)

{ ( N
if (demo_ctx->value == 1 && power>30) /// \24: power = ctxl.value; J
demo = 1;
else if (demo_ctx->value == 2 && power>30)
demo = 2;

(30: I((int)ctx1.value == 1 && (int)power > 30)?)

if (demo == 1) G&u@mamymW==2&&@mem>3ma

}

printf("demo 1");
if (demo == 2) Gl:demo=la fals
printf ("demo 2") ;
(4. )
\ 2

void* context handler (void *arg)

{

if (((ctxt *)arg)->type == TYPE POWER) (35: intdemo == 12)
update_ power (argq) ;

false

else if(((ctxt *)arg)->type == TYPE DEMO) G&Pmanwmwx&mﬂmlwmm) rue
update_demo (arg) ;

return NULL; 37: I((int)demo == 2)?

}

void middleware ()

{

(38: PRINTEF((void *)(&"demo 2"[0]));)

ctxt ctxl = [..],‘ \

pthread create(id, NULL, context handler, &ctxl); 40: NULL;

(42: End of Thread)




To FSM:

® FSM:

® situations
<contexts, predicate, action>

® ... {o state machine:
transitions, states

= TJakee.g.

® transitions: all context-
controlled control flow

m states: all other side effects

Situation visitor_nearby = (Ciy,, pin, computlllum)

Contexts

Cin — {davomRaIaImaxaEv}

Triggering condition

Pin = (d§5)

Adaptive action

computlllum {
$Voe = Voc;
$R =R;
[ = $V0c/(i"—|—$R),
$1=1
$P=k*«$I*SI*r;
$d = d;
E, =$P/($d *$d);




v

‘B Or In (18: StartofThread)

(20: arg = (void *)(&ctxl);)

ctures: e

(27: I((int)ctx] .type == 1)?) S ta te i d S

ﬁsa (23: power ctx = ([..])arg;)

(29: demo_ctx = ([..])arg;)

(24: power = ctx1 .Value;)

(30: I((int)ctx1.value == 1 && (int)power > 30)?)

(33: I((int)ctx1.value == 2 && (int)power > 30)?)

31: demo = 1;

34: demo = 2;

(35: 1((int)demo == 1)?)

ﬁlse

(36: PRINTEF((void *)(&"demo 1"[0]));) rue

37: I((int)demo == 2)?

End of Thread

(38: PRINTEF((void *)(&"demo 2"[0]));)

T

40: NULL;

[42: End of Threadj




v

‘B Or In (18: StartofThread)

I/20' = (void *)(&ctx1 \I
\- : arg = (void *)(&ctx ),/

P ictures: «==o

true alse

(27: !((int)ctx1.type == 1)?)

(23: tx = ([ ])are: )
false g : power _ctx = ([..] arg,/

state ids, transitions

N !((int)ctx1.type == 0) true
24: power = ctx1 .Value;jl

(30: I((int)ctx1.value == 1 && (int)power > 30)?)

!((int)ctx1.type == 1) falsa

(33: I((int)ctx1.value == 2 && (int)power > 30)?)

( A
|\31: demo = 1;/| !((int)ctx1.value == 1 && (int)power > 30) true

!((int)ctx1.value == 1 && (int)power \> 30) false

!((int)ctx1.value == 2 && (int)power > 30) true \!((int)ctx1.value == 2 && (int)power \> 30) false

!((int)ctx1.type == 1) true
(35: 1((int)demo == 1)?)

ﬁlse

(36: PRINTEF((void *)(&"demo 1"[0]));) rue

!((int)demo == 1) true |!((int)demo == 1) false

37: I((int)demo == 2)?

!((int)demo == 2) falsg,

End of Thread
(38: PRINTF((void *)(&"demo 2"[0]));)

T

40: NULL;

[42: End of Thread)




(1 8: Start of Thread)

or In

(20: arg = (void *)(&ctxl);)

: S " state ids, transitions,
pictures: ==

Sta te S !((int)ctx1.type == 0) true

(27 !((int)ctx1.type = 1)‘7

false (23: power_ctx = ([..])arg;)

!((int)ctx1.type == 1) falsa

(29: demo_ctx = ([..])arg;)

(24: power = ctx1 .Value;)

!((int)ctx1.value == 1 && (int)power > 30) true

(30: !((int)ctx1.value == 1 && (int)power > 30)?)

I((int)ctx1.value == 1 && (int)power \> 30) false

!((int)ctx1.type == 1) true
(33: el el — 2 G (o= 30)?) (intietxl type ==1)

31: demo = 1;

!((int)demo == 1) true |!((int)demo == 1) false
34: demo = 2;

(35: I((int)demo == 1)?)

ﬁlse

(36: PRINTEF((void *)(&"demo 1"[0]));) rue

// state composition
(18, 20, 21)
2 (23, 24, 40, 42)
/false (27)
(29, 30)

(38: PRINTF((void *)(&"demo 2“[0]));) (31, 35)

N true “‘
i (33)
\ 37: 1((int)demo — 2)?) (34, 35)

40: NULL; : : (35)

. : (36, 37)
(37)
(38, 40,
(40, 42)

37: ((int)demo == 2)?)

: (36: PRINTF((void *)(&"demo 1"[0]));)

(42: End of Threadj




