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Liftoff is undergoing coof changes!
Check out the our new home page
Be a Liftoff Explorer

Shortcuts
Shift+Click  Zoom In
CrrleClick  Zoom Out

Clickon showtace  We hope you erjoy J-Track 3-D. It should appeaessemene
satelite its own window and begin loading a database of
Clickinlist  showtrace  over 500 satelites.
Drag rotate in 3d
Whatyou will see (assuring your system Supports
this JAVA applet) s a plotin 3-dimensions showing
the position of these satelites. Be sure to ty the
“Satelite” pul-down men to choose which satellte
youwish to view, -
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Type Inference Applications

* Compilers

- are values used consistently with some type?
o C++ template expansion

- must we generate a new template version?

* JVM Safety Checking
* Race condition analysis
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Intel Core i7 (2010) Multi-Core Chips
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2,000,000,000 transistors

Concurrent Programming With Threads Concurrent Programming With Threads

Amazon.com
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Multithreaded Program Execution
7

Thread A t1= ba

t1= bal;

bal = t1 + 100;

bal = t1+100

Thread B 2= ba @

t2= bal;

bal = t2 - 100; bal = t2-100
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Thread A

tl = bal;
bal = t1 + 100;

Thread B

t2 = bal;
bal = t2 - 100;

Multithreaded Program Execution

O
t1 = bal

bal = 11+100
12 = bal

bal = +2-100

bal is 500

Q@ 500
t1 = ba
500
t2 = bal
\ ( 600
bal = t1+100
400
bal = t2-100

bal is 400

Race Condition

Thread A

tl = bal;
bal = tl1 + 100;

Thread B

t2 = bal;
bal = t2 - 100;

i

t1 = bal
bal = t1+100
t2 = bal

bal = 12-100

bal is 500

t1 = bal
12 = bal
bal = 11+100

bal = 12-100

bal is 400
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Thread A_—" | |
acquire (m) ;
tl = bal;
bal = t1 + 100;
release (m) ;

Thread B
acquire (m) ;
t2 = bal;
bal = t2 - 100;
release (m) ;

Avoiding Race Conditions

m is "mutual exclusion
" lock"

'ml
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Thread A
acquire (m) ;
tl = bal;
bal = t1 + 100;
release (m) ;

Thread B
acquire (m) ;
t2 = bal;
bal = t2 - 100;
release (m) ;
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Thread A
acquire (m) ;
tl = bal;
bal = t1 + 100;
release (m) ;

Thread B

t2 = bal;
bal = t2 - 100;

release(m)

bal is 400

bal = t1+100

bal = 12-100

* Common, Hard to Detect, Costly to Fix

Thread A
synchronized (m) {
tl = bal;
bal = t1 + 100;
}

Thread B
synchronized (m) {
t2 = bal;
bal = t2 - 100;
}

release(m)

S
bal is 500
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Type Inference to Identify Races

Thread 1 Thread 2
synchronized(l) { synchronized (m) {
x := 10;

print 'y;
: ) e

synchronized(m) { synchronized(m) {
synchronized (1) { print !'x;

IIII'—’X = ly + 1; } T

}
y = 2;




