Outline:


The aim of this project is to implement “simulated annealing algorithm and its variants (in C) for placement, which has same interface as Lindo API”. Simulated Annealing is one of the best heuristic algorithm, available for  block placement with wire-length minimization as its objective function.


The basic procedure in simulated annealing is to accept all moves that result in reduction in cost. Moves that result in cost increase are accepted with probability that decreases with the increase in cost. A parameter T, called the temperature is used to control the acceptance probability of the cost increasing moves. Higher value of T cause such moves to be accepted. In most implementation of this algorithm, the acceptance probability is given by exp((C/kT), where (C, is the cost decrease. In the beginning, T is set to a very high value, so most of the moves are accepted. Then T is gradually decreased, so the cost increasing moves have less chance of being accepted. Ultimately, the temperature is reduced to a very low value, so that only moves causing a cost reduction are accepted, and the algorithm converges to a low cost configuration. 
Functions to be generated & their input parameters:

1. Generate( )

2. Cost( ) 

3. F( )

4. Random( )

5. Equilibrium( )

6. Update( )

7. Frozen( )

1. Generate(s):
It is a function that selects the next solution from the current solution, following an edge of the configuration graph. The input parameter for this function is old configuration graph(s).

2. Cost(s,Cij):
It is a function that evaluates the global cost of a solution. The input parameters for this function are coordinates of the blocks in the new configuration, and connectivity matrix (Cij).

3. F(cost(s),cost(next(s)),T ):
It is a function that returns a value between 0 and 1 to indicate the desirability of accepting the next solution. A possible candidate function F( ) is the well-known Boltzmann probability function exp((C/kT), where (C is the cost change and k is the Boltzmann constant. The input parameters for this function are the old configuration cost (cost(s)), new configuration cost (cost(next(s))), and the new temperature value (T). 

4. Random( ): 
It returns a random number between 0 and 1. 

Note:  the combined effect of F( ) and random( ) is to have a high probability of accepting a high-cost movement at high temperature. 

5. Equilibrium(count,s,T):
It is used to decide the termination condition of the random movement. The input parameters for this function are iteration count (count), configuration(s), and the temperature (T).

6. Update(T):
It reduces the temperature to cool down the algorithm. It calculates the new value of temperature for the next iteration. The input parameter for this function is the temperature (T).

7. Frozen(T):
It determines the termination condition of the algorithm. The algorithm is usually frozen after an allotted amount of computation time has been consumed, a sufficiently good solution has been reached, or the solutions show no improvement over many iterations. The input parameter for this function is temperature (T).
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