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Instruction Register Memory
load 9 9
increment 10 9
store 10 10
wait....
load 10 10
decrement 10
store 9
wait....
load 9 9
increment 10 9
load 9
decrement 9
store 10 10
store 8 8
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Model

Extraction
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Intermediate

‘ Representations
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‘ Analysis ‘
J

Results
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Names Database/Symbol table

Name Kind Location
copy_iem function item.c25
item_cache variable item.c:10
color paramater pallette c:23
header.h file shapes.c
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Thread 1
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acquire lock for Alice
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acquire lock for Bob

waiting on Thread 2
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acquire lock for Bob
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EIEXEE(Lazy Initialization) - 31— K4l

float *singleton( void )

{

0;

static int is initialized

static float *actual data

if( !is initialized )
{
pthread mutex lock( &m );
if( !is initialized )
{
actual data =
(float *)malloc( sizeof(
*actual data = 4.2;
is initialized = 1;
}

pthread mutex unlock( &m );

}

return actual data;

NULL;

float

)

) ;

void *fl( void *a )

{
printf( "S$£f",

return a;

*singleton () );

void *f£f2 ( void *a )

{
printf( "%f",

return a;

*singleton () );
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i Edt View Favodtes ool Help
* “comvert v P select
Show Events | Change View | Options I
threadt . €
f2 (c/\teshdouble_check\double_check.c)
A
A void *f2( void *a )
L. Event 1. Thread 1 starts here. v hide
{
4+ printf( "%£", *singleten() )s
.. singleton (c:\testidouble_check'double_check.c) ’
A
float *=ingleton|{ woid )
[
static int is initialized = 0:
static float *sctual_data = NULLs
- i€( !'is inivialized )
{
pthread_mutex_lock( &m )2
. if( !is initialized )
{
actual data = (float *|malloc( sizeof( float ) ):
*actual data = 4.2
is_initialized = 1y
Data Race
Thiscode writes to i= initialized
+ The other thread writes 10 iy _initiallzed, See other access
* No locks are currently held 30 & race with the other thread may octur
The issue can occur if the highlighted code executes
Shaw Al events | Only primary evenis
v
v
84 fadbaaMadiihte abiaaitdeiis abaats b x
_. A—
AN W E——
AT W —
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mo fittp/ Aocalhost 7340/ warmingnstance/5495h O « B & X || ) Data Race - dou.. » L

i Edt View Favodtes ool Help

* “comvert v P select ]
<>

T oo

f1 (c:\tesfdouble_check\double_check.c)

A

4 void *‘fl( void *5 )
LAEvemtS Thread 2sians hers. 4 ¥ hide
{

-] printf(

\. singleton (c:tesfidoubls_check\doubie_check.c)
A

float *aingleton{ woid )
(

"sf", *singleton() ):

static int is_initialized =
static float *actual data = NULL;

% Af( !is initialized )
{

pthread mutex lock( &m )7

if( !is initialized )

{
actual dats = (float *)malloc( sizeof( float ) )7
*actual data = 4.2;

s _initializad = 1:

Data Race

This code writes 10 15 _Anitialias
+ The othar thread wites 1o L« iniclallzed. See other access

No locks are currently held =0 a race with the other thread may occur.

The issue can occur if the highighted code executes.

Shaw All events | Only prmary evenis

5
%
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m‘o (Rate u‘vlocalhos;? 401/ warming nstance/54a5 hi p~20 x']ogm Race - dou.. * LJ oy
B Edet View Favorites [ools Help
* ®comert v P select , -
Show Events | Change View | Options
thread 1 i < [thread2 <>
12 (c/\testdouble_checkidouble_check.¢c) 5| 1 (c/\teshdouble_checkidoudle_check.c) 5
A A
A 5 void *£Z( void *a ) A 4 void *f1( void *a )
LD Evert 1 Thread 1statshers. v  hide L Events Threod 2startshere & v  hide
[ ) (
S H prints( "sf", +*singleton() ): 49 [ printf( "%r", *aingletony() ):
L. singleton (c:\tesfidoubie_check\double_check.c} .. singleton (c:\fastidouble_check\double_check.c)
A A
float *singlston{ weid ) fleat *singleton| woid ) »
( (
static int L= initialized = O; static int 1= Initlalized = 07
static float *aciual_data = NULLs static float *actual data = NULL:
% if( !is 3initialized ) w 4f( !'is Initialized )
3 { I
1 pthread motex lock( &m )2 pthread mutex lock({ &m ):
- if( !is initialized ) £ if{ !'is _initialized )
| € [
actual dats = (float *)malloc( sizeof( float ) ): sorual davs - (float *)malloc( sizeof( float ) )¢
*actual _data =~ 4.2: *actual data = 4.2:
ia_initialized = 1 is_initialized = 1
Data Race Data Race
This code wrtes 10 15 initialized This code wriles 10 i= initialized
+ The other thread wites 1o is_inirialized. See other access + The other thread wites t0 is Initlalized See other access
* No locks are currently held 50 a race with tha other thread may accur + No locks are currently beld 30 a race with the other thread may cccur
The issue can occur if the highlighted code executes. The issue can occur if the highlighted code executes
Show All events | Only pimary events Show: All events | Only pnmary avents
v v
v v
. - , . . 3
_. A—
A W ——
R
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