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A salesman wants to visit every city in 
the most efficient way

Travelling 
Salesman



One possible solution might look like 
this.

How do we know if it’s the best 
solution?

NP–Hard Problem

O((N-1)!) Time Complexity

Travelling 
Salesman



Metaheuristic Algorithm

Inspired by Biology

Highly Parallelizable

Genetic 
Algorithms



Genetic 
Algorithms
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// Loop through the population
for(int i=0; i<POP_SIZE; i++){
float cost = 0.0;
// Loop through solution
for(int j=1; j<NUM_CITIES; j++){
cost += dist[pop[i][j-1]][pop[i][j]];

}
}

Cost Function





// Loop through the population
for(int i=start; i<end; i++){
float cost = 0.0;
// Loop through solution
for(int j=1; j<NUM_CITIES; j++){
cost += dist[pop[i][j-1]][pop[i][j]];

}
}

Cost Function



// Structure for thread arguments
typedef struct {
int **pop;
float *cost;
int *parents;
float **cost_table;
int start;
int end;
int seed;
float *min;
int thrdIdx;

} TH_args;

Thread Argument Struct





Tournament
Selection

Make a subset of the population 
“compete” to reproduce

Compete via fitness/cost

The most fit wins!







Greedy 
Crossover

Given two parent solutions P1 & P2

Create child C

Evaluate the next city in each parent 
and pick the best one 3 2 … …









void mutation(int **pop){
int i;
// For the whole population
for(i = 0; i < POPULATION_SIZE; i++){
// If a random percent chance occurs
if((rand() % 100) <= MUTATION_CHANCE){
// Select two random idx and swap
int index1 = rand() % NUM_CITIES;
int index2 = rand() % NUM_CITIES;
int temp = pop[i][index1];
pop[i][index1] = pop[i][index2];
pop[i][index2] = temp;

}
}

}

Sequential Mutation



void* mutation(void *slice){
…
// For a subset of the population
for(i = start; i != end; i++){
// If a random percent chance occurs
if((rand_r(&seed)%100) <=

MUTATION_CHANCE){
// Select two random idx and swap
int index1 = rand_r(&seed)%NUM_CITIES;
int index2 = rand_r(&seed)%NUM_CITIES;
int temp = pop[i][index1];
pop[i][index1] = pop[i][index2];
pop[i][index2] = temp;

}
}

}

Parallel Mutation
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Function
NUM_THREADS (Processing time in us, averaged across 10 generations)

Sequenti
al 2 4 6 8 10 20 50 100 200

Selection 4169605160558614025261296798131561313244191288261140631813827681371027
Crossover 179199711601381134223110446410787181040005 996470104222610430871111122
Mutation 16431 12886 12939 14440 15554 18645 18987 16613 28138 42932

Cost Update 284874 177117 162433 158543 159155 156719 167272 169064 174868 199817
Minimum Cost 1773 2777 4825 3704 5463 4356 8761 18059 23014 38039
Generation 

Total 6301773290277727048252603704260546326043562508761271805926230142738039
Percent 
Speedup N/A 54% 57% 59% 59% 59% 60% 57% 58% 57%

Fixed Parameters
TOURNAMENT_SIZE 128
MUTATION_CHANCE 10%
NUM_GENERATIONS 10
POPULATION_SIZE 100000

Results
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Conclusion

Just because you can parallelize, 
doesn’t mean you should.

The parallelization strategy should 
consider the target hardware.

Ultimately, successfully sped up the 
algorithm with a 60% reduction in 
time.
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CREDITS: This presentation template was created by 
Slidesgo, incluiding icons by Flaticon, and 

infographics & images by Freepik.

THANKS!
Do you have any 

questions?
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