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Administrivia

• Nothing new...



Then and now

• Last time:

• Review of midterm Q5

• Intro to multi-processing: processes vs threads

• Today:

• Design principle o’ the day

• Threading reprised



Design principle: Interfaces

Make your interfaces sophisticated, so 
that your algorithms can be simple.



Design principle: Interfaces

• More modularity: break code into small chunks

• Algorithms are hard to debug

• Make them as readable/comprehensible as possible

• Note: sophisticated, not complicated

Make your interfaces sophisticated, so 
that your algorithms can be simple.



The joy of 
synchronization



Synchronization

• Can’t control when/how long each thread runs

• Can ensure that threads don’t work on same data 
at same time



Synchronization

• Definition: critical section

• Segment of code that should not be invoked by 
>1 thread at a time



Synchronization

• Definition: Mutual exclusion

• Only 1 thread can be executing block (critical 
section) at a time



Synchronization

• Definition: Lock (monitor)

• Data struct used to ensure mutual exclusion w/in 
critical section



Kinds of exclusion

• Definition: enforced mutual exclusion

• You don’t have any choice.  The system (OS, DB, 
etc.) forces mutex on the threads

• Definition: advisory mutual exclusion

• Everybody has to play nice together.  It is up to 
the code to ensure that mutex is met.



Live Action 
Multithreading Demo



public class BoxObject {
private int[] DataArray=new int[4];

public void twiddle(int c) {
for (i=0;i<DataArray.length;++i) {

DataArray[i]=c*i;
}

}
}

BoxObject X=new BoxObject();
BoxObject Y=new BoxObject();



public class BoxObject {
private int[] DataArray=new int[4];

public void twiddle(int c) {
for (i=0;i<DataArray.length;++i) {

DataArray[i]=c*i;
}

}
}

BoxObject X=new BoxObject();
BoxObject Y=new BoxObject();

Thread A: Thread B:

X.twiddle(3) Y.twiddle(5)



X.DataArray={ 0, 3, 6, 9 }
Y.DataArray={ 0, 5, 10, 15 }



public class BoxObject {
private int[] DataArray=new int[4];

public void twiddle(int c) {
for (i=0;i<DataArray.length;++i) {

DataArray[i]=c*i;
}

}
}

BoxObject X=new BoxObject();
BoxObject Y=new BoxObject();

Thread A: Thread B:

X.twiddle(3) X.twiddle(5)



X.DataArray={ 0, 3, 6, 9 }

or, maybe...

X.DataArray={ 0, 5, 10, 15 }

or, maybe...

X.DataArray={ 0, 5, 6, 9 }

or even...

X.DataArray={ 0, 3, 10, 9 }



public class BoxObject {
private int[] DataArray=new int[4];
private Lock _l=new Lock();

}



public class BoxObject {
private int[] DataArray=new int[4];
private Lock _l=new Lock();

public void twiddle(int c) {
_l.retrieve();
for (i=0;i<DataArray.length;++i) {

DataArray[i]=c*i;
}
_l.release();

}
}
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public class BoxObject {
private int[] DataArray=new int[4];
private Lock _l=new Lock();

public void twiddle(int c) {
_l.retrieve();
for (i=0;i<DataArray.length;++i) {

DataArray[i]=c*i;
}
_l.release();

}
}

Thread A: Thread B:

X.twiddle(3) X.twiddle(5)



public class BoxObject {
private int[] DataArray=new int[4];
private static int[] StaticData=

new int[4];
private Lock _l=new Lock();

}



public class BoxObject {
private int[] DataArray=new int[4];
private static int[] StaticData=

new int[4];
private Lock _l=new Lock();

public void twiddle(int c) {
_l.retrieve();
for (i=0;i<DataArray.length;++i) {

DataArray[i]=c*i;
StaticData[i]=-c*c*i*i;

}
_l.release();

}
}



Back to Java:
Synchronization



The truth of synchronized
• Java synchronized  keyword just means: get lock 

before proceeding; release lock when done



The truth of synchronized
public class Panopticon {

private double[] _data;

public synchronized void set(int idx, double v) {
_data[idx]=v;

}

public synchronized double get(int idx) {
return _data[idx];

}
}



The truth of synchronized
public class Panopticon {

private double[] _data;
hidden Object _lockID_=null;
public void set(int idx, double v) {

hidden Thread ct=Thread.currentThread();
while (!_testAndSet_((_lockID_==null ||
                      _lockID_==ct),
                     _lockID_=ct);
_data[idx]=v;
_atomicSet_(_lockID_=null);

}
public double get(int idx) {

hidden Thread ct=Thread.currentThread();
while (!_testAndSet_((_lockID_==null ||
                      _lockID_==ct),
                     _lockID_=ct);
int result=_data[idx];
_atomicSet_(_lockID_=null);
return  result;

}
}



The truth of synchronized

• Java synchronized  keyword just means: get lock 
before proceeding; release lock when done

• synchronized  method: only one thread can 
execute this method at a time (*)

• synchronized  block: only one thread can 
execute this block at a time (*)


